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DPP - Daily Practice Problems

Chapter-wise Sheets
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CHEMISTRY (cco

SYLLABUS : Some Basic Concepts of Chemistry

Marking Scheme : + 4 for correct & (—1) for incorrect

Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

In compound A, 1.00g of nitrogen unites with 0.57g of
oxygen. In compound B, 2.00g of nitrogen combines
with 2.24g of oxygen. In compound C, 3.00g of nitrogen
combines with 5.11g of oxygen. These results obey the
following law

(a) law of constant proportion

(b) law of multiple proportion

(c) law of reciprocal proportion

(d) Dalton’s law of partial pressure

102! molecules are removed from 200 mg of CO,. The moles
of CO, left are :

(a) 2.88x1073 (b) 288x1073

(c) 288x1073 (d) 28.8x10°

What volume of hydrogen gas, at 273 K and 1 atm. pressure
will be consumed in obtaining 21.6 g of elemental boron
(atomic mass = 10.8) from the reduction of boron trichloride
by hydrogen ?

(@ 672L (b) 448L

(©) 224L (d) 896L

Number of g of oxygen in 32.2 g Na,SO,.10H,O is
(@ 208 (b) 224

) 224 d 208

1. @O0 2 @OEO 3 @O 4 @®O@
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fc2l DPP/ CCO1
5. 6.02 x 1020 molecules of urea are present in 100 ml of its (@ 145 b) 164
solution. The concentration of urea solution is © 188 @ 122

10.

RESPONSE
GRID

(@ 002M (b) 001M

(© 0001M @ 01M

(Avogadro congtant, N, = 6.02 x 1023 mol ™)

If we consider that 1/6, in place of 1/12, mass of carbon atom
is taken to be the relative atomic mass unit, the mass of one
mole of the substance will

(a) be a function of the molecular mass of the substance

(b) remain unchanged

(c) increase two fold

(d) decrease twice

The weight of NaCl decomposed by 4.9g of H,SO,, if 6 g of
sodium hydrogen sulphate and 1.825 g of HCI, were
produced in the reaction is:

(@ 6921g (b) 4.65¢g

(© 2925¢ d) l4g

Which one of the following is the lightest?

(@ 0.2 mole of hydrogen gas

(b) 6.023 x 1022 molecules of nitrogen

(© 0.1gofsilver

(d) 0.1 mole of oxygen gas

How many moles of magnesium phosphate, Mg;(PO,), will
contain 0.25 mole of oxygen atoms?

(@ 125x1072 (b) 2.5x102

(© 002 (d) 3.125x1072

The density (in g mL1) of a 3.60 M sulphuric acid solution
that is 29% H,SO, (molar mass =98 g mol~!) by mass will be

11.

12.

13.

14.

A gas occupies a volume of 300 cc at 27°C and 620 mm
pressure. The volume of gas at 47°C and 640 mm pressure
is:

(@ 260cc (b) 310cc

(©) 390cc (d) 450cc

Haemoglobin contains 0.33% of iron by weight. The
molecular weight of haemoglobin is approximately 67200.
The number of iron atoms (at. wt. of Fe = 56) present in one
molecule of haemoglobin is

@ 6 (b1
© 2 @ 4

The volume of 20 volume H,0O, required to get 5 litres of O,
at STP is

@ 250ml
(©) 100ml

In the reaction,

(b) 125ml
(d) 50ml

2A1(s) + 6HCl(aq) > 2A1%* (aq)+6Cl ™ (aq)+3H,(g)

(@ 11.2L Hy(g)at STP is produced for every mole HCl(aq)
consumed

(b) 6LHCl(aq) is consumed for every 3 L Hy(g) produced

(© 33.6 L H,(g)is produced regardless of temperature and
pressure for every mole Al that reacts

(d) 67.2 Hy(g) at STP is produced for every mole Al that
reacts.

5. @OW 6. @O
10.0000 ILO®OW

7. @OOD 8 @O 9 GO®OWG
R.@O®OO

B.OOOO 14 OO
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15.

16.

17.

18.

19.

20.

The concentrated sulphuric acid that is peddled commercial
is 95% H,SO, by weight. If the density of this commercial
acidis1.834 gcn3, the molarity of this solution is

@ 17.8M (b) 120M
© 105M @ 157M

What is the mass of precipitate formed when 50 mL of 16.9%
solution of AgNOj is mixed with 50 mLof 5.8% NaCl solution ?
(Ag=107.8,N=14,0=16,Na=23,Cl1=35.5)

(@ 28¢g (b)y 35¢g

© 7g @ lag

Number of valence electrons in 4.2 gram of N;~ion is

(@ 42N, () 0.IN,

() 1.6N, (d 32N,

A transition metal M forms a volatile chloride which has a

vapour density of 94.8. If it contains 74.75% of chlorine the
formula of the metal chloride will be

@ MCl, ) Mcl,
© M, @ Mcl
A gaseous hydrocarbon gives upon combustion 0.72 g of

water and 3.08 g. of CO,. The empirical formula of the
hydrocarbon is :

@ CH, ) CH,
(©) CgHg d C,Hg

Following is the composition of a washing soda sample :

21.

22.

23.

24.

ic3l

On complete reaction with excess HCI, one kilogram of the
washing soda will evolve:

(@ 9mol of CO, (b) 16mol of CO,

(© 17mol of CO, (d) 18mol of CO,

Arrange the numbers in increasing no. of significant figures.
0.002600, 2.6000, 2.6, 0.260

(@ 2.6<0.260<0.002600 <2.6000

(b) 2.6000<2.6<0.002600<0.260

(©) 0.260<2.6<0.002600 <2.6000

(d) 0.002600<0.260< 2.6 <2.6000

Dissolving 120 g of a compound (mol. wt. 60) in 1000 g of
water gave a solution of density 1.12 g/mL. The molarity of
the solution is:

(@ 1.00M (b) 2.00M

(© 250M (d 4.00M

A gaseous compound of nitrogen and hydrogen contains
12.5% (by mass) of hydrogen. The density of the compound
relative to hydrogen is 16. The molecular formula of the
compound is:

(@) NH, (b) N;H

() NH,4 (d N,H,

The amount of BaSO, formed upon mixing 100 mL of 20.8%
BaCl, solution with 50 mL of 9.8% H,SO, solution with

Substance Molecular Wt. Mass percent 50 mL 0f9.8% H,SO, solution will be:

Na,CO, 106.0 84.8 (Ba=137,Cl1=35.5,S=32,H=1and O=16)

NaHCO, 84.0 84 (@ 233g (b) 11.65g

NaCl 585 6.8 (©) 306g d 332g

RESPONSE 15.0@©@©@ 160000©@ 17.0®@©W@ 18.0®@©®@ 19. @bO©W
20.0000 221.EOO0D 22000 23.000O0 24 @O
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25. 2 gofamixture of CO and CO, on reaction with excess 1,05
produced 2.54 g of I, . What will be the mass % of CO, in

the original mixture ?
@ 35 b 70
© 30 d e
26. 7.5 grams of a gas occupy 5.6 litres of volume at STP. The
gas is
(@ N,O (b) NO
() CO @ Co,

27.  Number of moles of KMnO, required to oxidize one mole of
Fe(C,0,) in acidic medium is
(@ 0167 (b) 06
(© 02 d o4

28. What is the weight of oxygen required for the complete
combustion of 2.8 kg of ethylene ?

29.

30.

DPP/ CCO1
(@ 2.8kg (b) 6.4kg

() 9.6kg d) 96kg

A gas mixture of 3 litres of propane (C3Hg) and butane
(C4H;o) on complete combustion at 25° C produced
10 litre CO,. Find out the composition of gas mixture
(Propane : Butane)

@ 2:1 (b)) 1:2

(© 15:15 d 05:25

An organic compound contains 49.3% carbon, 6.84%
hydrogen and its vapour density is 73. Molecular formula
of the compound is :

(© CgHy,04

b) C4H;,0;
@) C3H,00,

30.@®OOD

RESPONSE
GRID

25.0000 260000 27.000Q0 28.O®OG@ 29 @LOG
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DPP - Daily Practice Problems

Chapter-wise Sheets

Date : Start Time : End Time :

CHEMISTRY (cco2

SYLLABUS : Structure of Atom

Max. Marks : 120 Marking Scheme : + 4 for correct & (—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. Among the following groupings which represents the 3. The de-Broglie wavelength of an electron in the ground

collection of isoelectronic species? state of hydrogen atom is : [K.E. = 13.6 eV; leV =
-19
@ NO* C2,0;,C0 () N,,C¥,CO,NO 1.602x10~J]
(@) 33.28nm (b) 3.328nm
(© €O, NO*, CN™,C3” (d NO,CN",N,,0; (c) 03328nm (d) 0.0332nm

4. The frequency of light emitted for the transition » = 4 to
n = 2 of the He? is equal to the transition in H atom
corresponding to which of the following ?

(@ n=2ton=1 (b) n=3ton=2
(c) n=4ton=3 d) n=3ton=1

2.  The compound in which cation is isoelectronic with anion
is:
(@) NaCl (b) CsF
(¢) Nal @ K,S

1. @O0 2 @OEO 3 @O 4 @®O@
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5.

6.

DPP/ CC02

The first emission line in the atomic spectrum of hydrogen
in the Balmer series appears at

ﬁcm_1 b ch_l

@ 200 ® T
5R  _
©) 3TRcm_1 (d) ¥0m1

In hydrogen atomic spectrum, a series limit is found at
12186.3 cm™L. Then it belong to

(a) Lyman series (b) Balmer series

(d) Brackett series

Two fast moving particles X and Y are associated with
de Broglie wavelengths 1 nm and 4 nm respectively. If mass
of X in nine times the mass of Y, the ratio of kinetic energies
of X and Y would be

@ 3:1 ®) 9:1

© 5:12 d) 16:9

The ratio of magnetic moments of Fe(III) and Co(II) is

@ 7:3 () 3:7

© 7:43 @ 3:47

The values of Planck's constant is 6.63 x 10734 Js. The
velocity of light is 3.0 x 108 m s~1. Which value is closest to
the wavelength in nanometres of a quantum of light with
frequency of 8 x 1013 5717
(@ 5x10718

(© 3x107

(c) Paschen series

(b) 4x10!
(d) 2x107%

10. Liand a proton are accelerated by the same potential, their

RESPONSE
GRID

deBrogliewavelengths A, ; and A, have the ratio (assume

mLi:9mp)
@@ 1:2 () 1:4
© 1:1 @ 1:343

11.

12.

13.

14.

Energy levels, A, B, C, of a certain atom correspond to
increasing values of energy i.e., E ZW<Ep<E.. If 7»1, 7»2, k3
are the wave lengths of radiations corresponding to the
transition from Cto B, B to A and C to A respectively, which
of the following statements is correct ?

C
M
B
}\‘2 }\‘3
A
My
@ A3=A+)y (®) 7“3=7»1+7»2

© MHhgtig=0 @ AZ=aZ+nl
If uncertainty in position and momentum are equal, then
uncertainty in velocity is :

1 |h h
() o\ ®) \/;
1 |k h
© —\/: (d \/:
myT T

The electrons, identified by quantum numbers n and (i) n
=4,1=1@0)n=4,1=0@i))n=3,1=2(@{v)n =3,
1=1 can be placed in order of increasing energy, from the
lowest to highest, as

(@ @v<@)<Gi)<@d () >()<@iv)<@)<(ii)

© @(<Gi)<@)<@v) () ai)<@)<@ivy<3i)
Ionisation energy of He" is 19.6 x 10718 J atom™!. The energy
of the first stationary state (n = 1) of Li%* is

(@ 4.41x1071%Jatom™! (b) —4.41x 10717 J atom™!

(© 22 x10Jatom™! (d) 8.82x 10717 Jatom™!

10.0000 ILO®OW

5. @O 6 OO 7. @O 8 OO®OY 9 GEOW
R.@O®OO

B.OOOO 14 OO
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DPP/ CC02

15. The kinetic energy of an electron in the second Bohr orbit
of ahydrogen atomis|a, is Bohr radius] :

h* 5
S ®© Lot

K &
© 321t2mag @ 6411:2mag

2
16. Energyofan electronis givenby E=-2.178 x 10718y (Z_ZJ
n

Wavelength of light required to excite an electron in an
hydrogen atom from leveln = 1 ton =2 will be :

(h=6.62x 10734 Jsandc=3.0 x 108 ms™!)
(@ 1214x107m (b) 2.816x10."m
() 6.500%10"m (d) 8.500x 10" m

17. Ifthe nitrogen atom had electronic configuration 1s’ it would
have energy lower than that of the normal ground state
configuration 1s2 2s2 2p3 because the electrons would be
closer to the nucleus. Yet 1s’ is not observed. It violates

(a) Heisenberg’s uncertainty principle
(b) Hund’srule

(c) Pauli exclusion principle

(d) Bohr postulate of stationary orbits

18. Inahydrogen atom, if energy of an electron in ground state
is 13.6. ev, then that in the 274 excited state is

@ L15leV (b) 34eV
© 604eV (d) 13.6eV.

19. Of the following sets which one does NOT contain
isoelectronic species?

1c71
@ BO3 ,CO3", NO3

(b) SO; ,CO3™, NO3

© CN7,N,,C3”

@ PO;",S0;,ClO;

20. The ionization enthalpy of hydrogen atom is
1.312 x 10%J mol~!. The energy required to excite the electron
in the atom fromn=1ton=21is

(@) 8.51x10%Imol™! (b) 6.56x 10° Jmol™!
(c) 7.56x10°Jmol™! (d) 9.84x10° Jmol™!

21. Thelimiting line in Balmer series will have a frequency of
(Rydberg constant, R = 3.29 x 1015 cycles/s)
(@ 8.22x10Ms! (b) 3.29x 1015571
() 3.65x10Ms1 (d) 5.26x 1013571

22. The energy required to break one mole of Cl — Cl bonds in
Cl,is 242KkJ mol~!. The longest wavelength of light capable
of breaking a single C1 - Cl bond is
(c=3x 108 ms~! and N, =6.02 x 10?3 mol!).

(@ 5% nm (b) 640nm
(c) 700nm (d) 494nm

23. The de Broglie wavelength of a car of mass 1000 kg and
velocity 36 km/hr is :

(@ 6.626x1073*m (b) 6.626 x 10738 m
(©) 6.626x1031m (d) 6.626x10"30m

24. If the radius of first orbit of H atom is ag, the de-Broglie
wavelength of an electron in the third orbit is

(b) 8ma,

(d) 2ma,

(@ 4ma,
(© 6ma,

L5.0000 160000
200000 21.O®OW

RESPONSE
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17.0000 B.OEOG 9. @O
20000 2.0000 24 @O
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25. Which of the following radial distribution graphs correspond
to £ =2 for the H atom ?

@ v : ) 1y’ \/\/\
ﬁo ao
aO

o

© ¥ @ ¥’

26. Ifthe kinetic energy of an electron is increased four times,
the wavelength of the de-Broglie wave associated with it
would become
(@) one fourth (b) half
(c) fourtimes (d) twotimes

27. The correct set of four quantum numbers for the valence

dectronsdf rubidumatom (Z=37) is:

1 1
5,0,0,+— 5,1,0,+—~
@) > ®) >

1 1
5LL+— d) 50,L+—
© > @ >

DPP/ CC02

28. If A, and A be threshold wavelength and wavelength of
incident light, the velocity of photoelectron ejected from
the metal surface is:

h

[\

2hc
(@ ;(;“0 - ;“) (b) 7(7»0 - 7»)
2he( A =1 211 1)
© Tl ) @Gy )

29. If mand e are the mass and charge of the revolving electron
in the orbit of radius r for hydrogen atom, the total energy
of the revolving electron will be:

2 2

le e
@ 2, ®) -

me 1¢2
© — (@ >

30. The dissociation energy of H, is 430.53 KJ mol~L. If
hydrogen is dissociated by illumination with radiation of
wavelength 253.7 nm the fraction of the radiant energy which
will be converted into kinetic energy is given by
(@ 100% (b) 8.76%
© 222% d) 122%

25.0000 26 @OOO
30.0®OOD

RESPONSE
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27.0000 28.000Q@ 29 @OOO
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DPP - Daily Practice Problems

Chapter-wise Sheets

Date : Start Time : End Time :

CHEMISTRY (ccoz

SYLLABUS : Classification of Elements and Periodicity in Properties

Max. Marks : 120 Marking Scheme : + 4 for correct & (—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1.  The correct sequence which shows decreasing order of the (@) 219pm,72pm (b) 75pm,72pm
ionic radii of the elements is (©) 147pm,72pm (d) 147pm, 144pm
3+ 2+ + - 2—
@ Al N > Mg2+ > N§+ >F 2_> 0 ~ 3. Arrange the following in increasing order of ionic radii?
(b) Na*'>Mg”" >AI’" >0“ >F C4- N3 F-.02-
© Na">F >Mg* >0% >aA* @ C+<N3-<O0*<F

@ 0% >F >Na*>Mg? >AP* 3 e o
2. The van der Waal and covalent radii of fluorine atom ®) N <2(i <2 <E
respectively from the following figure are. © F<O7<N7"<C
294 pm (d O <F <N3><C*+
4.  Which is not the correct order for the stated property.

(@) Ba> Sr>Mg; atomic radius
(b) F>O>N; first ionization enthalpy
(o) Cl>F>I; electron affinity

A — (d) O>Se>Te; electronegativity
144 pm 144 pm

1. @O0 2 @O 3 O®OO® 4 @®O@
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In which of the following arrangements, the order is NOT
according to the property indicated against it?
(@ Li<Na<K<Rb:
Increasing metallic radius
(b) I<Br<F<(Cl:
Increasing electron gain enthalpy
(with negative sign)
(c) B<C<N<O
Increasing first ionization enthalpy

d AP* <Mg? <Na* <F
Increasing ionic size
The symbol and IUPAC name for the element with atomic
number 120, respectively are
(@) Ubn and unbinilium
(b) Ubn and unbiunium
(¢) Ubn and unnibium
(d) Ubn and unnilium
Sequence of acidic character is
(@ N,0,>S0,>CO0>CO,
() N,05>S0,>CO0,>CO
(© S0,>CO0,>CO>N,0q
(d SO,>N,0,>C0>CO,
The correct order of ionization energy for carbon, nitrogen
and oxygen atoms is:
(@ C>N>O0 (b) C>N<O
(c) C<N>O0 (d C<N<O
Which of the following order is wrong?
(@ NH; <PH;<AsH, - Acidic
(b) Li<Be<B<C-FirstIP
(© Al,0;<MgO<Na,0<K,0-Basic
(d) Lit<Na'<K" < Cs*—Ionic radius

10.

11.

12.

13.

14.

The radii of F, F-, O and O% are in the order
@ 0> >F >F>0
(b) F >0* >F>0
(¢ 0> >0>F >F
(d 0> >F >0>F
Which of the following has the maximum number of unpaired
electrons?
(@ Mg
(b) Ti3*
(C) V3+
(d) Fe?*
The incorrect statement among the following is
(a) Thefirst ionization potential of Al is less than the first
ionization potential of Mg
(b) The second ionization potential of Mg is greater than
the second ionization potential of Na
(c) Thefirstionization potential of Na is less than the first
ionization potential of Mg
(d) Thethird ionization potential of Mg is greater than the
third ionization potential of Al.
According to the Periodic Law of elements, the variation in
properties of elements is related to their
(@) nuclear masses
(b) atomic numbers
(c) nuclear neutron-proton number ratios
(d) atomic masses
Identify the correct order of the size of the following:
(@ Ca?*<K'<Ar<CI<S*
(b) Ar<Ca?*<K*<Cl-<S*
(c) Ca’*<Ar<K'<Cl-<S*
(d) Ca?*<K*<Ar<S*<CI

5. @OW 6. @O
10.0000 ILO®OW

7. @O 8 @OOG
R.@O®OO

9. @OOWD
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15.

16.

17.

18.

RESPONSE
GRID

Following statements regarding the periodic trends of
chemical reactivity of the alkali metals and the halogens are
given. Which of these statements gives the correct picture?
(@) Chemical reactivity increases with increase in atomic
number down the group in both the alkali metals and
halogens

In alkali metals the reactivity increases but in the
halogens it decreases with increase in atomic number
down the group
() The reactivity decreases in the alkali metals but
increases in the halogens with increase in atomic
number down the group
In both the alkali metals and the halogens the chemical
reactivity decreases with increase in atomic number
down the group

In which of the following arrangements, the sequence is not
strictly according to the property written against it?

(@ HF<HCI<HBr,HI: increasing acid strength

(b) NH,; <PH; < AsH,; <SbH;: increasing basic strength
(c) B<C<O<N:increasing first ionization enthalpy

(d CO,<Si0,<Sn0, <PbO,: increasing oxidising power
Which of the following order is wrong?

(@) NH, <PH;<AsH,— Acidic

(b) Li<Be<B<C—IE,
(c) Al,03 <MgO < Na,0 <K,0— Basic

(b)

G

(d) Li* <Na* <K* <Cs*™ — Ionic radius

The correct order of electron gain enthalpy with negative
sign of F, Cl, Brand I, having atomic number 9, 17, 35 and 53
respectively, is :
@ F>Cl>Br>I
(¢) Br>CI>I>F

(b) CI>F>Br>I
(d) I>Br>Cl>F

19.

20.

21.

22.

23.

24.

Jc11]

Which one of the following has largest ionic radius?
® 05
© B3 @ F

Which one of the following arrangements represents the
correct order of least negative to most negative electron gain
enthalpy for C, Ca, Al, F and O?

(@) Ca<Al<C<O«<F

(b) Al<Ca<O<C<F

(c) Al<O<C<Ca<F

(d) C<F<O0O<Al<Ca
Which of the following elements represents highly
electropositive as well as highly electronegative character in
its period?

(a) Hydrogen (b) Nitrogen

(c) Fluorine (d) None of these

Which one of the following ions has the highest value of
ionic radius ?

@ O ®) B*

() L* d F

Among A1203, SiOz, P203 and SO2 the correct order of acid
strength is

(@) Al,05<8i0,<S0,<P,04

() Si0,<S80,<Al,0;< P,0;

() SO,< P,0;<8i0,<Al,04

(d) Al,0;<8iO,< P,05<8S0,

Which of the following arrangements represents the
increasing order (smallest to largest) of ionic radii of the
given species 02-, §2-, N3-, p3-9

@ 0% <N3<S2 <P (b) 0> <P <N <S>
© N3<O0%<P¥><S8¥ (d N¥*<S* <0 <P

(@ Lt

L5.0000 160000
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Ic12} DPP/ CCO03
25. Which of the following oxides is amphoteric in character? Element AH, AH, AegH
(@ SnO, (®) sio, I 50 7300 —60
© CO, (@ GO II 419 3051 —-48
26. The formation of the oxide ion O%7(g), from oxygen atom I 1681 3374 —-328
requires first an exothermic and then an endothermic step as v 1008 1846 -295
shown below : v 2372 5251 +48
0(g) + e — O(g); A, HO=—141 kJ mol"! The most reactive metal and the least reactive non-metal of
o these are respectively
O™ (g) +e~ — 0% (g); A;H® = +780 kI mol™! (@ IandV (b) VandIl
Thus process of formation of 0%~ in gas phase is unfavourable () MandV . (d IVandV
even though O2- is isoelectronic with neon. It is due to the 29 Consider the following statements: o
fact that (i) Atomic radii decreases across a row of the periodic

table when we move from left to right.
(ii) Atomic radii increases down the column as we move
from top to bottom.

(a) Electron repulsion outweighs the stability gained by
achieving noble gas configuration

(b) O~ ion has comparatively smaller size than oxygen atom (iii) Although the order of elements is based on atomic
(©) Oxygen is more electronegative numbers, vertical families share similar chemical
(d) Addition of electron in oxygen results in larger size of properties.
the ion. Which of the statement(s) given above is/are correct?
27. Which of the following statements is wrong ? (a) (i) and (i) (b) (i) and (iii)
(@) vander Waal’s radius of iodine is more than its covalent (c) (ii)and (iii) (d) (@), (i) and (iii)
radius 30. Match Column-I with Column-II and select the correct
(b) All isoelectronic ions belong to same period of the answer by the given codes.
periodic table Columnn-I Column:]]
(© LE.; of N is higher than that of O while LE., of O is (Atoms) (Properties)
higher than that of N (A) He (p) High electronega'lt}ve
(d) The electron gain enthalpy of N is almost zero while ®) F (@) Most electrop ositive
that of Pis 74.3 kJ mol ! © Rb () Strongest reducing agent
28. The first (AH,) and second (A;H,) ionization enthalpies E]a))) k_ ). B—(@).C —((Sr)) DHig(hc)est lonisation energy
(in kJ mol~!) and the electron gain enthalpy (AegH) b) A-—( o b e P
. 1 ; p,B-(),C-(q,D-(®
(in kJ mol™) of the elements I, II, III, IV and V are given (©) A-(s),B-(p),C—-(r),D-(q)
below @ A-(),B-(p)C-@.D-@®

30. @O
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CHEMISTRY (cco4
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INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. Which of the following does not contain coordinate bond ? Iil (le3 Cl CH,
- + | |
(a) BH4 (b) NH4 (C) C = ? (d) ? = ?
© Co% (d H;0" CH; H CH; Cl
2. Which of the following has the highest dipole moment? 3.  Ofthe following hydrides which one has the lowest boiling
A CH; H point ?
N | | (@ AsH;  (b) SbH; (c) PHj; (d) NH;
(@) C=0 ® C =cC .
- | | 4. In compounds of type EC13, where E = B, P, As or Bi, the
H CH; H angles Cl - E- Cl for different E are in the order.
(@ B>P=As=Bi (b) B>P>As>Bi
() B<P=As=Bi (d) B<P<As<Bi

1. @O0 2 @OEO 3 @O 4 @®O@
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fc14] DPP/ CC04

5.  The electronegativity difference between N and Fis greater 9. Which of the two ions from the list given below have the

than that between N and H yet the dipole moment of geometry that is explained by the same hybridization of
:\ll)'l3 (.1.5 I\l;_)l 1st:1arg<:r thfm ?at 1of Nlj13 l()(; 2;)()i Thlls is be?caltll:e orbitals, NO,~, NO,~, NH,~, NH,*, SCN-?
a) in NH; the atomic dipole and bond dipole are in the - - - -
same direction whereas in NF, these are in opposite @ NO,” and NO, (b) NH," and NO,
L 3 (c) SCN-and NH," (d) NO,”and NH,~
directions

10. The values of electronegativity of atoms A and B are 1.20

() in NH; as well as NF; the atomic dipole and bond and 4.0 respectively. The percentage of ionic character of

dipole are in opposite directions

A -Bbondis
() in NH; the atomic dipole and bond dipole are in the @ 50% (b) 7224%
opposite directions whereas in NF; these are in the )
. (©) 553% d) 43%
same direction 11. In PO’ ion the formal ch th tom of P—O
(d) in NH; as well as in NF; the atomic dipole and bond ’ bl:)nljiolg 101 the format clarge on te oxygen afom of =
dlpolfe are 1n. the same direction @ +1 ® -1
6. KFth)ml:ilnes w1'th HF to form KHF,. The compound © -075 ) +0.75
contains the species
P 12. Which molecule/ion out of the following does not contain
@ K* FandH () K*, F andHF unpaired electrons?
(¢) K%, and[HF,]- (b) [KHF]*andF, @ N3 (b) O,
7. On changing N, to N,*, the dissociation energy of N-N © 05 d B,
bond ..... and on changing O, to O%, the dissociation energy  13. Which of the following pairs of ions are isoelectronic and
of O-O bond.... isostructural ?
(@) increases, decreases @ Cl0;,C 0§‘ ®) SO, NO;
(b) decreases, increases
(c) decreases in both cases © Cl03,80%" (d C03,S03"
(d) increases in both cases 14. Which of the following is correct increasing order of lone
8. According to MO theory which of the following lists ranks pair of electrons on the central atom?
the nitrogen species in terms of increasing bond order? @ IF,<IF<CIF;<XeF,
(a) N%_ < NE < N2 (b) N2 < N%_ < NE (b) IF7 <XeF2<ClF2<IF5
(¢) IF;<CIF; <XeF, <IF
© N;<Nj <N, @ Nj<N;<Nj @ IF, <XeF, <IF;<CIF,

0.0OO00 NLEOEEOEY R.OEEOW B.EO®OO 14 OE®OW
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15.

16.

17.

18.

19.

RESPONSE
GRID

Consider the molecules CH4, NH, and HZO. Which of the

given statements is false?

(@ The H-C-H bond angle in CH,, the H-N-H bond
angle in NH;, and the H-O-H bond angle in H,O are
all greater than 90°

(b) The H-O-Hbond angle in H,O is larger than the H-
C-Hbond angle in CH,.

(©) The H-O-Hbond angle in H,O is smaller than the H-
N-Hbond angle in NH;.

(d) The H-C-H bond angle in CH, is larger than the
H-N-Hbond angle in NH;.

Predict the correct order among the following :

(a) lone pair- lone pair > lone pair - bond pair > bond pair -
bond pair

(b) lone pair - lone pair > bond pair - bond pair >lone pair
- bond pair

(c) bond pair - bond pair > lone pair - bond pair > lone pair
- lone pair

(d) lone pair - bond pair > bond pair - bond pair > lone pair
- lone pair

In which of the following species the interatomic bond angle

is 109°28°?

(@) NH;, BF,~ (b) NH,*,BF;

() NH;,BF, (d) NHj,BF;.

In XeF,, XeF, and XeF, the number of lone pairs on Xe are

respectively

@ 2,31 b 1,2,3

© 41,2 @ 3,2,1

Hybridisation of the underline atom changes in:

(@) AlHjchanges to AlH,
(b) H,O changes to H;O*

20.

21.

22.

23.

24.

c15]

() NHj changes to NHj

(d) inall cases

The states of hybridization of boron and oxygen atoms in
boric acid (H;BOj3) are respectively

(@) sp3 and sp? (b) sp? and sp3

(c) sp? and sp? (d) sp3 and sp3

Among the following ions, the px— d n overlap could be
present in

(@ NO; () POy

© €03 (d NO;

The decreasing values of bond angles from NH; (106°) to
SbH; (101°) down group-15 of the periodic table is due to
(a) decreasing lp-bp repulsion

(b) decreasing electronegativity

(c) increasing bp-bp repulsion

(d) increasing p-orbital character in sp3

Which one of the following pairs of species have the same
bond order?

(@ CN-and NO*
(© O,and CN-

(b) CN-and CN*
(d) NO"and CN*

N, and O2 are converted into monocations, N; and

Oj respectively. Which of the following statements is
wrong?

(@) In Nj,N-N bond weakens
(b) In O3, the O - O bond order increases
() In O3, paramagnetism decreases

(d) Njbecomes diamagnetic

15.@0000
20. @O

16. @OOW

17. @000
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25. The bond dissociation energy of B — F in BF; is
646 kJ mol~! whereas that of C—Fin CF,is515 kJmol 1. The
correct reason for higher B — F bond dissociation energy as
compared to that of C—Fis

@
(b)

©
G

stronger ¢ bond between B and F in BF; as compared
to that between C and Fin CF,,.

significant pn— pr interaction between B and Fin BF;
whereas there is no possibility of such interaction
between C and Fin CF,.

lower degree of pt — pm interaction between B and Fin
BF; than that between C and Fin CF,.

smaller size of B— atom as compared to that of C— atom.

26. Ortho-Nitrophenol is less soluble in water than p- and m-
Nitrophenols because :

@

(b)
©
GV

o-Nitrophenol is more volatile steam than those of m-
and p-isomers.

o-Nitrophenol shows intramolecular H-bonding
o-Nitrophenol shows intermolecular H-bonding
Melting point of o-Nitrophenol is lower than those of
m- and p-isomers.

27.

28.

29.

30.

DPP/ CC04

Amongst LiCl, RbCl, BeCl, and MgCl, the compounds with
the greatest and the least ionic character, respectively are:
(a) LiCland RbCl (b) RbCl and BeCl,

() MgCl, and BeCl, (d) RbCland MgCl,

Bond order normally gives idea of stability of a molecular
species. All the molecules viz. H,, Li2 and B, have the same
bond order yet they are not equally stable. Their stability
order is

(@ H,>B,>Li, () Li,>H,>B,

(© Li,>B,>H, (d B,>H,>Li,

The shape of IF; is :

(a) Trigonally distorted octahedron

(b) Pyramidal

(¢) Octahedral

(d) Square antiprism

Which one of the following molecules is paramagnetic?
@ N, (b) NO

() CO (d O4

RESPONSE 25.0@0O0@ 26. @®OW@
GRID 30. @) ©@
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1. Which of the following volume (V) - temperature (T) plots
represents the behaviour of one mole of an ideal gas at one
atmospheric pressure ?

V(L)
(36.8L v V(L) VL)
(224L 373 K) §27635;<L (30.6 L
273K) (224L ) (2241 373K) (24L
) 273K) 273K)
(1421
373K)
TK) T(K)
(a) (b) T(K) T(K)
© ()]

RESPONSE GRID S @@@@
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Ic-18} DPP/ CC05
2.  The volume-temperature graphs of a given mass of an ideal (@) 0492atm (b) 49.2atm
gas at constant pressure are shown below. () 4.52atm (d) 0.0492atm

8. A bottle of dry ammonia and a bottle of dry hydrogen
T P2 p, chloride connected through a long tube are opened
4 // P1 simultaneously at both ends the white ammonium chloride
s / ring first formed will be
,/’z:’/ - (a) at the centre of the tube.
//”’ g (b) near the hydrogen chloride bottle.
0 273 T(K)— 8)) nlfar th; amrtnhonlia botl-:le.f e e
. throughout the length of the tube.
What is the correct order of pressures ? 9.  The r.m.s velocity of CO, at temperature T (in kelvin) is
@ p>p3>p, ® py>py>ps x ans-1. At what temperature (in kelvin) the r.m.s. velocity
© P2>P3> Py @ py>py> P3 of nitrous oxide would be 4x cms~1 ?
The inversion temperature T} (K) of hydrogen is (given van @ 16T ®) 2T
der Waal’s constants a and b are 0.244 atm L2 mol~2 and © 4T @ 32T
0.027L mol~! respectively) 10. A mixture of two gases A and B in the mole ratio?2 : 3 is kept
(@) 440 () 20 . (.C) 110 () 330 in a 2 litre vessel. A second 3L vessel has the same two gases
The temperature of the gas l,s raised from 27°C to 927°C, the in the mole ratio 3 : 5. Both gas mixtures have the same tem-
root mean square velocity is perature and same total pressure. They are allowed to inter-
(@) +/927/27 time the earlier value mix and the final temperature and the total pressure are the
(b) same as before same as the initial values, the final volume being 5 litres.
(¢) halved Given that the molar masses are M, and M. What is the
(d) doubled mean molar mass of the final mixture?
Equal masses of methane and oxygen are mixed in an empty @) SM,+8Mp ) TIM 4 +123M p
container at 25°C. The fraction of the total pressure exerted 13 200
by oxygen is © 123M s +71Mp (d 123M s +7TMp
@ 12 ® 23 250 150
11. At constant volume and temperature conditions, the rate of
© l x E d 173. diffusion D, and Dy of gases A and B having densities p,
3 298 and pg are related by the expression.
The ratio between the root mean square speed of H, at 50 K V2 /2
andthatofOzat800Kis, @ D.=|D PA ® D,=|D PB
@ 4 (b) 2 a=|Ds A
(C) 1 (d) 1/4 ( \1/2 ( \1/2
Calculate the total pressure in a 10.0 L cylinder which contains (© D, =Dg Lp_A (d D, =Dg LD_B J
0.4g helium, 1.6 g oxygen and 1.4 g nitrogen at 27°C. PB Pa

2. @OO@ 3 @00V 4 OO 5. @O 6 GO®OWD
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12.

13.

14.

15.

16.
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For one mole of a van der Waals gas when b = 0 and
T=300K, the PV vs, 1/V plot is shown below. The value of the
van der Waals constant a (atm. liter? mol=2) is :

~ 2467
23.14
21.61

20.1

PV(litre atm mol

0 20 30

1/V(mol litre )
@ 10 (b) 45 © 15 @ 30

As the temperature is raised from 20°C to 40°C, the average
kinetic energy of neon atoms changes by a factor of which

of the following ?
(@ 313/293 (b) /(313/293)

© 1/2 @ 2

Maximum deviation from ideal gas is expected from :
@ N,(g) (b) CHy(g)

(¢) NH;(g) (d Hy®

Equal masses of H2,O2 and methane have been taken in a
container of volume V at temperature 27°C in identical
conditions. The ratio of the volumes of gases H, : O, :
methane would be :

(@ 8:16:1 (b) 16:8:1

() 16:1:2 d) 8:1:2

Equal moles of hydrogen and oxygen gases are placed in a
container with a pin-hole through which both can escape.
What fraction of the oxygen escapes in the time required for
one-half of the hydrogen to escape ?

@ 18 (b) 1/4

© 38 @ 12

17.

18.

19.

20.

21.

jc19]

Which one of the following statements is NOT true about

the effect of an increase in temperature on the distribution

of molecular speeds in a gas?

(@) The area under the distribution curve remains the same
as under the lower temperature

(b) The distribution becomes broader

(c) The fraction of the molecules with the most probable
speed increases

(d) The most probable speed increases

According to the kinetic theory of gases, in an ideal gas,

between two successive collisions a gas molecule travels

(a) ina wavy path

(b) inastraight line path

(c) with an accelerated velocity

(d) inacircular path

For 1 mol of an ideal gas at a constant temperature 7, the

plot of (log P) against (log V) is a (P : Pressure, V: Volume)

(a) Straight line parallel to x-axis.

(b) Straight line with a negative slope.

(c) Curvestarting at origin.

(d) Straight line passing through origin.

When CO,(g) is passed over red hot coke it partially gets

reduced to CO(g). Upon passing 0.5 L of CO,(g) over red

hot coke, the total volume of the gases increased to 700 mL.

The composition of the gaseous mixture at STP is

(@ CO,=300mL;CO=400mL

() CO,=0.0mL;CO=700mL

() CO,=200mL;CO=500mL

(d) CO,=350mL;CO=350mL

For gaseous state, if most probable speed is denoted by C*,

average speed by C and mean square speed by C, then for

a large number of molecules the ratios of these speeds are :

(@ C*:Cc:C=1225:1.128:1
(b) C*:Cc:C=1.128:1.225:1
() C*:Cc:C=1:1.128:1.225
d C*:Cc:C=1:1225:1.128

R.0OO00
17.00®000

B.EOOO
18.00®0O0

H4.@OOOOD
D.OOOO 20.0EOCG 21 O@®OOD
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Sulphur dioxide and oxygen were allowed to diffuse through
a porous partition. 20 dm? of SO, diffuses through the
porous partition in 60 seconds. The volume of O, in dm?3
which diffuses under the similar condition in 30 seconds
will be (atomic mass of sulphur = 32 u):

(@ 7.09 (b) 141

() 100 d) 282

By how many folds the temperature of a gas would increase
when the root mean square velocity of the gas molecules in
a container of fixed volume is increased from 5 x 10* cm/s to
10x 104 cm/s ?

(@ Two (b) Three

() Six (d) Four

The temperature at which oxygen molecules have the same
root mean square speed as helium atoms have at 300 K is:
Atomic masses: He=4u,0=16u)

(@ 300K (b) 600K

(¢ 1200K (d) 2400K

If Z is a compressibility factor, van der Waals equation at
low pressure can be written as:

RT a
Z=1+— Z=1-——
@ Pb ®) VRT
Pb Pb

Z=1-—2 Z=1+—

©) RT @ RT

The initial volume of a gas cylinder is 750.0 mL. If the
pressure of gas inside the cylinder changes from 840.0 mm
Hg to 360.0 mm Hg, the final volume the gas will be:

(@ 1.750L
(c) 4.032L

(b) 3.60L
d 7.50L

27.

28.

29.

30.

DPP/ CCO05

56 g of nitrogen and 96 g of oxygen are mixed isothermally
and at a total pressure of 10 atm. The partial pressures of
oxygen and nitrogen (in atm) are respectively

@@ 46 ®) 5,5

© 28 @ 6,4

Two vessels containing gases A and B are interconected as
shown in the figure. The stopper is opened, the gases are
allowed to mix homogeneously. The partial pressures of A
and B in the mixture will be, respectively

Gas A Gas B
12L 8L
8 atm 5 atm
I I S

(@) 8and 5 atom (b) 9.6and 4 atm

(c) 4.8and2atm (d) 6.4and4atm

A neon-dioxygen mixture contains 70.6 g O, and 167.5 g

neon. If pressure of the mixture of gases in the cylinder is 25

bar. What is the partial pressure of O, and Ne in the mixture

respectively ?

(@ 5.25bar, 10 bar (b) 19.75bar, 5.25bar

(¢) 19.75bar, 10 bar (d) 5.75bar, 19.75 bar
Let the most probable velocity of hydrogen molecules at a
temperature of t° C be V,. When the temperature is raised
to (2t + 273)°C the new rms velocity is (suppose all the
molecules dissociate into atoms at latter temperature)

@ 243V, ® V6V,

© 3(2+?]v0 @ \Evo

2.0000 2.000
27.0000 28.0®OW
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Assuming that water vapour is an ideal gas, the internal
energy change (AU) when 1 mol of water is vapourised at
1 bar pressure and 100°C, (given : molar enthalpy of
vapourisation of water at 1 bar and 373 K =41 kI mol~! and
R=28.3Jmol! K1) will be

(@ 41.00kJmol™ (b) 4.100kJ mol™!

(¢) 3.7904kJ mol™! (d) 37.904kJ mol™!

In a closed insulated container, a liquid is stirred with a
paddle to increase the temperature, which of the following
is true?

@ AE=W=0,q9=0

© AE=0,W=¢g=#0

() AE=W=g#0
d) W=0,AE=g#0

3.

The maximum work which a system can perform at constant
temperature and pressure equals

(@ AH-AE

b (-AG)

(© q-AE

(d) PAV-AG

The entropy change in the fusion of one mole of a
solid melting at 27°C (Latent heat of fusion, 2930 J mol~!)
is:

(@ 9.77JK ! mol!

() 10.73TK ! mol™!

(©) 2930J K1 mol!

(d) 108.5JK! mol!

1. @O0 2 @OEO 3 @O 4 @®O@
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The enthalpy of vapourisation of water from the following
two equations is.

Hz(g)+%02(g) L H,0 (1), AH=—286K

H, (g) Jr%o2 (), H,0 (g), AH=—245.5k]

(@ 6.02K (b) 40.5kJ
() 62.3kJ d 125K
The standard enthalpy of formation of NH, is —46.0kJ mol !,

If the enthalpy of formation of H, from its atoms is
—436 kJ mol~! and that of N, is — 712 kJ mol~!, the average

bond enthalpy of N — H bond in NH, is

(@ -964kJmol! (b) +352kJmol™!

(©) +1056kJmol™! (d) —1102kJ mol™!
Calculate enthalpy change for the
8S(g) ¥%3® Sg(g), given that

H,S,(g)—>2H(g) +25(g), AH = 239.0 kcalmol ™! ;

H,S(g)—>2H(g) +S(g), AH =175.0k calmol™!
@) +512.0kcal (b) —512.0kcal
(c) 508.0kcal (d) —508.0kcal
From the following bond energies:

H- Hbond energy: 431.37 kI mol~!

C = C bond energy: 606.10 kJ mol !

C - Cbond energy: 336.49 kJ mol~!

C - Hbond energy: 410.50 kJ mol!

Enthalpy for the reaction,

change

H H H H
| |
C=C+H-H——>H-C-C-H
. (I
H H H H
will be:
(@) —243.6kImol”!  (b) —120.0kJmol!
(c) 553.0kJmol™ (d) 1523.6kJ mol™!
On the basis of the following thermochemical data :

[AfHO(H{yg) = 0)]

10.

11.

12.

13.

14.

H,0(l) - H" (aq) + OH™ (aq); AH = 57.32kJ

Hz(g)"'%oz(g)—)HzO(C); AH=-286.20kJ

The value of enthalpy of formation of OH™ ion at 25° Cis:
(a) —22888kJ (b) +228.88kJ

(c) -343.52KJ (d) —22.88kJ

For a particular reversible reaction at temperature 7, AH and
AS were found to be both +ve. If 7, is the temperature at

equilibrium, the reaction would be spontaneous when

(@ T,>T ®b) T>T,

(© T,is5timesT d T=T,

Consider the following spontaneous reaction

2CgH)g(g) +25 02 (g) > 16C0; (g) +18H,0(g)

The sign of AH, AS, AG would be respectively

@ +-+ ®) —+,-

© ++- @ ---

The favourable conditions for a spontaneous reaction are

(a) TAS>AH, AH=+ve, AS=+ve
(b) TAS >AH, AH =+ve, AS=-ve
(¢) TAS=AH, AH =-ve, AS=-ve
(d) TAS=AH, AH=+ve, AS=+ve

The enthalpies of the following reactions are shown below.
1 1
3 Hy(g) + ) 0,(g) > OH(g) ; AH=42.09 kJ mol-1

Hy(g) > 2H(g) ; AH=435.89 kJ mol-!

0,(g) > 20(g) ; AH=495.05kJ mol-1

Calculate the O — H bond energy for the hydroxyl radical.
(@ 223.18kJmol-!1  (b) 423.38kJmol-!

(¢) 51328kIJmol-1  (d) 113.38kJmol-1

When 5 litres of a gas mixture of methane and propane is
perfectly combusted at 0°C and 1 atmosphere, 16 litre
of oxygen at the same temperature and pressure is
consumed. The amount of heat released from
this combustion in kJ (AH_ ., (CH,) = 890 kJ mol-!,
AH,,, (C53Hg) =2220kJ mol 1) is

@@ 32 (b 38

© 317 d 417

5. @O 6 @O
0.0C00 1LEOEEOW
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15.

16.

17.

18.

19.

20.

RESPONSE
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The heat of combustion of carbon to CO, is
—393.5 kJ/mol. The heat released upon formation of 35.2 g of
CO, from carbon and oxygen gas is
(@ 315K (b) +315kJ
(c) -630kJ d) -3.15K
Using the data provided, calculate the multiple bond energy
(kJ mol™') ofa C = Cbond in C,H,. That energy s (take the
bond energy of a C — Hbond as 350 kJ mol!)
2C(s)+ Hy(g) —> HC=CH(g); AH=225kJmol!
2C(s) — 2C(g) ; AH= 1410 kJ mol!
H,(g) — 2H(g) ; AH=330kJ mol™!
(@ 1165 (b) 837
) 85 d) 815
For a given reaction, AH=35.5 kJ mol! and AS =83.6 JK-!
mol-l. The reaction is spontaneous at : (Assume that AH and

AS do not vary with tempearature)
(@ T>425K (b) All temperatures

() T>298K (d) T<425K

If an endothermic reaction is non-spontaneous at freezing
point of water and becomes feasible at its boiling point,
then

(@ AH is—ve, AS is +ve

(b) AH and AS both are +ve

(c) AH and AS both are —ve

(d) AH is+ve, AS is-ve

The standard enthalpies of formation of CO,(g), H,O(l) and
glucose(s) at 25°C are —-400 kJ/mol, —300 kJ/mol and —1300
kJ/mol, respectively. The standard enthalpy of combustion
per gram of glucose at 25°C is

(@ +2900kJ (b) -2900kJ

(¢ -16.11kJ (d) +16.11kJ

Ifat 298 K the bond energies of C—H,C — C,C=Cand H
— Hbonds are respectively 414, 347, 615 and 435 kJ mol 1,

will be

21.

22.

23.

24.

c23]
(@ -250kJ (b) +125kJ

() —125kJ (d) +250kJ

Standard entropy of X5, Y, and X Y; are 60, 40 and
50 J K~! mol-!, respectively. For the reaction,

1 3
—X, + EYZ — XY3,AH = -30kJ , to be at equilibrium, the

2
temperature will be
(@ 1250K (b) 500K
(c) 750K (d) 1000K

The enthalpy changes for the following processes are listed
below :

Cly(g) >2Cl(g), 242.3kJ mol™!
L(g) > 2I(g), 151.0kJ mol™!
ICl(g) — I(g) + Cl(g), 211.3kJ mol™!
L(s) > 1,(g), 62.76 kJ mol™!

Given that the standard states for iodine and chlorine are
‘Iz(s) and Cl,(g), the standard enthalpy of formation for ICl(g)
is:

(@ +16.8kJmol!

(b) +244.8kImol!
(¢) -14.6kJmol!
(d) -16.8kJmol™!

Bond enthalpies of H,, X, and HX arein theratio2: 1:2.
If enthalpy of formation of HX is — 50 kJ mol~!, the bond
enthalpy of X, is

(@ 100kJmol! (b) 300kJ mol!
(c) 200kJmol! (d) 400kJ mol!
Given that:

(@ AgH°of N,O is 82 kJ mol™!

@ii) Bondenergies of N = N,N=N,0=0andN=0 are
946, 418, 498 and 607 kJ mol~! respectively,
The resonance energy of N,O is :

the value of enthalpy change for the reaction (a) —88kJ (b) —66kJ

H,C = CH,(g) +H,(g) - H;C — CH;(g) at 298K (©) —62IJ (d) —44kJ
L.OOOW 160000 170000 B.OE®OG 19.®@0®OW
20.0000 22.EOO0 2.0000 2.0 24 EOO®OOD
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25. Given that bond energies of H— Hand Cl— Cl are 430 kJ mol !
and 240 kJ mol ™! respectively and AH; for HCl is — 90 kJ
mol~ !, bond enthalpy of HCl is
(@ 380kJmol! (b) 425k mol!

(¢) 245kJmol! (d) 290kJmol!

26. Under isothermal condition for one mole of ideal gas what
is the ratio of work done under reversible to irreversible
process, initially held at 20 atm undergoes expansion from
1L to 2L, at 298K, under external pressure of 10 atm?

@ 17 ®) 20
) 14 @ 10

27. Temperature of 5 moles of a gas is decreased by 2K at constant

pressure. Indicate the correct statement

(a) Work done by gasis=5R

(b) Work done over the gas is= 10 R
(c) Work done by the gas = 10 R

(d) Work done=0

28. For complete combustion of ethanol,
C,HsOH (1) +30, (g)—>2C0, (g) +3H,0(1),
the amount of heat produced as measured in bomb
calorimeter, is 1364.47 kJ mol~! at 25°C. Assuming ideality
the enthalpy of combustion, AH, for the reaction will be:
(R=8.314kJmol!)
(@ -1366.95kJmol™ (b)

(¢©) -1460.95kJ mol™ )]

-1361.95 kJ mol™
-1350.50 kJ mol™

DPP/ CC06

29. Read the following statements carefully and choose the
correct answer

(i Expansion of a gas in vacuum (p,, = 0) is called free
expansion.

(i) Work is done during free expansion of an ideal gas
whether the process is reversible or irreversible

@iii)) No work is done during free expansion of an ideal gas
whether the process is reversible or irreversible

(iv) No work is done during free expansion of an ideal gas
when the process is reversible

(@) Only statement (iii) is correct

(b) Statements (i) and (iii) are correct

(c) Statements (ii) and (iv) are correct

(d) Statements (i) and (iv) are correct
30. The (S°) of the following substances are:

CH, (g) 186.2 JK~! mol™!

0, () 205.2 JK~! mol™!

CO, (g) 213.6JK™! mol™!

H,0 (g) 69.9.JK™! mol™!

The entropy change (AS°) for the reaction

CH,(g) +20,(g) = CO4(g) + 2H,0(]) is:

(@ -312.5JK !mol!

(b) -242.8TK ! mol!

(¢ -108.1JK ' mol!

(d) -37.6JK ! mol!

30.0®OOD

5.000Q@ 26000
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K, for the reaction

N, (8)+0,(g) = 2NO(g)
at 300 Kis 4.0 x 1075, Kp for the above reaction will be
(R=2cal mol"! K1)
(@ 24x1073 () 4x10°°
(¢) 4x107(RT)? (d) 16x10712
At 100°C the K, of water is 55 times its value at 25°C. What
will be the pH of neutral solution? (log 55 = 1.74)
(@ 6.13 (b) 7.00
¢ 787 d 5.13
The dissociation constant of a weak acid is 1 x 10~4. In order
to prepare a buffer solution with a pH =5 the [Salt]/[Acid]
ratio should be

4.

@ 1:10 (b) 4:5

(¢ 10:1 ) 5:4

The exothermic formation of CIF; is represented by the
equation :

Cly(g) + 3K, (g) =2CIF;(g); AH =-329kJ

Which of the following will increase the quantity of CIF; in
an equilibrium mixture of Clz, F, and C1F3?

(a) Adding F,

(b) Increasing the volume of the container

(©) Removing Cl,

(d) Increasing the temperature

1. @O0 2 @OEO 3 @O 4 @®O@
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5. The KSp of Ag,CrO,, AgCl, AgBr and Agl are respectively, 9. The equilibrium constant of the following are :
1.1 x 10712, 1.8 x 10719, 5.0 x 10713, 8.3 x 10-17. Which N, +3H, =2NH, K,
one of the following salts will precipitate last if AgNO; N, +0, =2NO K,
solution is added to the solution containing equal moles of 1
NaCl, NaBr, Nal and Na,CrO,? Hz +502 > H0 Ky
@ AgCl (b) AgBr The equilibrium constant (K) of the reaction :
(© Ag,CrO, d) Agl 5 K
6. MY and NY;, two nearly insoluble salts, have the same K 2NH; +—-0, =— 2NO + 3H,0, will be;
values of 6.2 x 10713 at room temperature. Which statement 2
would be true in regard toMY and NY; ? (a) Kng /K, () K,K3/K;
(@) The molar solubilities of MY and NY; in water are 3 3
identical. ©  K3K;3/K, @ KK3/K;
(b) Themolar solubility of MY in water is less than thatof ~10. The %yield of ammonia as a function of time in the reaction
NY, N, (g) + 3H,(g) = 2NH;(g), AH< 0 at (P, T ) is given below
(©) The salts MY and NY are more soluble in 0.5 MKY
than in pure water.
(d) The addition of the salt of KY to solution of MY and
NY; will have no effect on their solubilities.
7. The following reaction is performed at 298 K.
2NO(@) +O,() = 2NO,(®)
The standard ffe‘“j energy of formation of NO(g) is 86.6 lfj/ mol If this reaction is conducted at (P, T,), with T, > T, the
at 298 K. What is the standard free energy of formation of %yield of ammonia as a function of time is represented by
NO,(g) at 298 K? (K, = 1.6 x 1012) . . T
In (1.6 x 10'2) T, s -
@ 86600~ (298) 3 /T 2 T
(b) 0.5[2x86,600—R(298)In(1.6 x 1012)] =/ =
(©) R(298)In(1.6x 102)-86600 @ = ® =\
(d) 86600+R(298)In(1.6x10'%) _ b »
8. Consider the following liquid - vapour equilibrium. e time
Liquid = Vapour 4 T + T,
Which of the following relations is correct ? | e
dnG _ AH, dP _ AH, a3 & =/ T
® 7 =22 (b = 5| / T, S/
dT RT dT RT (C) 3 Il (d) ° //
d(nP -AH, d(nP -AH, R /
© G272 @ “ar " Rp? tme e

RESPONSE

10.@O®OO
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11.

12.

13.

14.

15.

Concentration of the Ag* ions in a saturated solution of
Ag,C,0, is 2.2 x 104 mol L-1. Solubility product of
Ag,C,0,is :-

(@ 2.66x10712 (b) 4.5x1011

() 53x10712 (d) 242x108

For the following reaction in gaseous phase
1 .
CO(g) +502(g) —CO,(8), K,/ K, is

@ (RD
© (RD)

The degree of dissociation of PCls(a) obeying the

®) (RT)™2
@ RO

equilibrium PCls; = PCl5+Cl, isrelated to the equilibrium

pressure by

(@ GWP% ®) aoc%
© MPLZ ) aw«P

A 20 litre container at 400 K contains CO,(g) at pressure 0.4
atm and an excess of SrO (neglect the volume of solid SrO).
The volume of the container is now decreased by moving
the movable piston fitted in the container. The maximum
volume of the container, when pressure of CO2 attains its
maximum value, will be :-

(Given that : SrCOj5(s) = SrO (s) + CO,(g), Kp= 1.6 atm)

16.

17.

18.

19.

jc27]
(a) 6.3atm (b) 6.93atm
(¢) 0.63atm (d) 0.693atm
The first and second dissociation constants of an acid H,A
are 1.0 x 107 and 5.0 x 10710 respectively. The overall
dissociation constant of the acid will be
(@ 02x10° () 5.0x107
(c) 5.0x10! (d) 5.0x10713.
2.5 ml of (2/5) M weak monoacidic base (K, =1 x 10712 at
25°) is titrated with (2/15) M HCI in water at 25°C. The
concentration of H" at equivalence point is (K, =1 x 10~ 14
at25°C)
(@ 3.7x1074M (b) 32x107"M
(© 32x102M (d) 2.7x102M
Calculate the pH of a solution obtained by diluting 1 mL of
0.10 M weak monoacidic base to 100 mL at constant
temperature if Ky, of the base is 1 x 1073 ?
@@ 8 ® 9
© 10 @ 1
In a saturated solution of the sparingly soluble strong
electrolyte AgIO; (molecular mass = 283) the equilibrium
which sets is AgIO5(s) Ag*(aq)+103 (aq) . If the
solubility product constant Ksp of AglO; at a given

temperature is 1.0 x 1078, what is the mass of AglO;
contained in 100 ml of its saturated solution?

[—

@ 10litre (b) A4litre @ 10x10%g (b) 283x102¢g

© 2litre (d) Slitre (© 2.83x103g (d 10x107g

For the reaction Cs) + COs(g) —> 2CO(g), K, = 63 atm at 1000 20. Species acting as both Bronsted acid and base is

K. If at equilibriun} Pf:o = .10 Pco,, then the total pressure @ (HSO)! (b) Na,CO,

of the gases at equilibrium is (© NH, @ OH!.

RESPONSE HLOO®OW R.EOO@ 1B.®O@W@ M@bO@ 15 @O©W
16.EOCQ 1700 B-EEEO® 1-EEEO® 2. EOO®

Space for Rough Work




Jc-28}

21. Let the solubility of an aqueous solution of Mg(OH), be x
then its K is
(@ 4¢° (b) 1085
© 27 @ 9

22.

23.

24.

25.

26.

The Ksp for Cr(OH)5 is 1.6 x 10730, The solubility of this

compound in water is :
@ 1.6x107° ®) 1.6x1070/27
@ V1.6x107%

© 1.6x107%
Which equilibrium can be described as an acid-base reaction
using the Lewis acid-base definition but not using the
Bronsted-Lowry definition?
@@ 2NH;+H,S0, = 2NH,*+S0,*
(b) NH;+CH;COOH = NH,*+CH;CO0~
() H,0+CH;COOH = H;0"+CH;CO0~
(d [Cu(H,0),)* +4NH; = [Cu(NH;),]* +4H,0
Which one of the following statements is not true?
(@) pH+ pOH = 14 for all aqueous solutions
(b) ThepHof1 x 10°® MHClis 8
(©) 96,500 coulombs of electricity when passed through a

CuSO, solution deposits 1 gram equivalent of copper
at the cathode

(d) The conjugate base of H,PO, is HPO}"
How many litres of water must be added to 1 litre an aqueous
solution of HCI with a pH of 1 to create an aqueous solution
with pH of 2 ?
(a 01L (b) 09L
For the reaction :

2NO,(g) == 2NO(g) + 0, (g),

() 20L (d) 9.0L

(K. =1.8x107° at 184°C) (R =0.0831 kJ/ (mol. K))

27.

28.

29.

30.

DPP/ CCO07

When Kp and K are compared at 184°C, it is found that

(@ Whether Kp is greater than, less than or equal to K
depends upon the total gas pressure

®) K,=K.

(©) Kp is less than K,

d) Kp is greater than K

Zirconium phosphate [Zr;(PO,),] dissociates into three

zirconium cations of charge + 4 and four phosphate anions

of charge — 3. If molar solubility of zirconium phosphate is

denoted by S and its solubility product by K_ then which

of the following relationship between S and Ié)sp is correct?

@ S={Kg/ 691217} (b) S= {Kyy/ 144} 117

© S={Ky/ 6912}1/7 @ S={Ky/ 6912}7

The pK, of a weak acid, HA, is 4.80. The pK, of a weak base,

BOH, is 4.78. The pH of an aqueous solution of the

correspondng salt, BA, will be

(@ 958 (b) 479

() 701 d 922

Which one of the following arrangements represents the

correct order of solubilities of sparingly soluble salts
Hg,Cl,, Cr,(SO,)3, BaSO, and CrCl; respectively ?

() BaSO4 > Hg2C12 > CI’Z (504)3 > CIC13
(b) BaSO4 > Hg2C12 > CIC13 > CI’Z (504 )3
©) BaSO4 > CIC13 > Hg2C12 > CI’Z (504 )3

(d) Hg2C12 > BaSO4 > CIC13 > CI’Z (504 )3
Calculate the pH of 0.5 M aqueous solution of NaCN, the
pK,of CN™ is4.70

@) 4.70
© 7

(b) 11.5
) 65

2.0OO0O 22.00000
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1. Inwhich of the following pairs, there is greatest differencein 3. Several blocks of magnesium are fixed to the bottom of a

the oxidation number of the underlined elements ? ship to

2) NO, and N.O P.O. and P.O (a) make the ship lighter

@ 20 =2 ®) P,0; —4710 (b) prevent action of water and salt

(¢) N,O and NO (d) SO, and SO, (c) prevent puncturing by under-sea rocks
2.  Which of the following is a redox reaction? (d) keep away the shz?.rks o

(@ NaCl+KNO, —NaNO, +KCl 4. When KMrfO4 rfea'cts with acidified FeSO4

(b) CaC,0,+2HCl —CaCl, + H,C,0, Ei)) Eﬁfyoﬁiiﬁi‘i?ﬁiiﬁ?feﬁhdno“ is reduced

4
() Mg(OH), +2NH,Cl — MgCl, + 2NH,OH (¢) onlyFeSO,is oxidised
(d) Zn+2AgCN — 2Ag +Zn(CN),. (d) None of these

1. @O0 2 @OEO 3 @O 4 @®O@
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Which of the following chemical reactions depict the

oxidizing beahviour of H,SO,?

(@ NaCl + H,SO 4 — NaHSO 4 + HCI

(b) 2PCls +H,S0, —> 2POCl; +2HC1+S0,Cl,

(©) 2HI+H,80,——1, +S0, +2H,0

(@) Ca(OH), +H,80, — CaSO, +2H,0

Which of the following statements are correct concerning

redox properties?

@@ A metal M for which E° for the half life reaction
M"™ + ne- —= M is very negative will be a good
reducing agent.

@ii) The oxidizing power of the halogens decreases from
chlorine to iodine.

@iii) Thereducing power of hydrogen halides increases from
hydrogen chloride to hydrogen iodide

(@) (i), (i) and (iii) (b) (i) and (ii)

(© (i)only (d) (ii)and (iii)

In the following balanced reaction,

X MnOj +YC,05 +ZH* ,

= XMn?" +2vCO, +-5 H20

values of X, Y and Zrespectively are
@ 2,516 ®) 8,2,5
© 5,216 d 5,8,4
Arrange the following in the order of their decreasing
electrode potentials : Mg, K, Ba and Ca
(@ K,Ca,Ba,Mg (b) Ba,Ca, K, Mg
(o0 Ca,Mg,K,Ba (d) Mg,Ca,Ba,K
Given:
XNa,HAsO; + YNaBrO; + ZHCl —
NaBr + H3;AsO, + NaCl

10.

11.

12.

13.

14.

The values of X, Y and Z in the above redox reaction are

respectively :
@ 2,1,2 ® 2,1,3
© 31,6 @ 3,1,4

Ocxidation state of sulphur in anions SO%’, S,0;" and
Szoé’ increases in the orders :

@ S,0% <S,0% <S03~

(b) SOZ <S,03 <S,0%

© S,03 <S03} <s,0%

@ S,03 <S,0% <S0%”

Amongst the following, identify the species with an atom in
+ 6 oxidation state:

(@ [MnO,J" (b) [CrCN)g*

© Cr,04 (d CrO)(l,

Which one of the following cannot function as an oxidising
agent ?

@ I (b) S(s)

(c) NOj3(aq) (d Cr,05”

A compound of Xe and F is found to have 53.5% of Xe.
What is oxidation number of Xe in this compound ?
(@ 4 ®O0
) +4 d)+6
Copper becomes green when exposed to moist air for a long
period. This is due to:
(a) the formation of a layer of cupric oxide on the surface
of copper.
(b) the formation of a layer of basic carbonate of copper
on the surface of copper.
(c) the formation of a layer of cupric hydroxide on the
surface of copper.
(d) the formation of basic copper sulphate layer on the
surface of the metal.

5. @OW 6. @O
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15.

16.

17.

18.

19.
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In the standardization of Na,S,0, using K,Cr,0, by
iodometry, the equivalent weight of K,Cr,0, is
(a) (molecular weight)/2
(b) (molecular weight)/6
(c) (molecular weight)/3
(d) same as molecular weight
Consider the reaction:

H,S03(aq) +Sn** (aq) + H,0(1)
—>Sn?* (aq) + HSO} (aq) + 3H" (aq)

Which of the following statements is correct?
(@) Sn** is the oxidizing agent because it undergoes
oxidation
Sn** is the reducing agent because it undergoes
oxidation

®)
(©) H,SOj; is the reducing agent because it undergoes
oxidation
(d) H,SOj5 is the reducing agent because it undergoes
reduction
The species that undergoes disproportionation in an alkaline

medium are
@ () MnOZ"
() NO2 (d) All of these

How many electrons are involved in the following redox
reaction?

Cr,02™+ Fe?*+ C,03” »>Cr** +Fe** + CO, (Unbalanced)
@ 3 (b) 4
© 6 @ 5
H,S acts only as a reducing agent while SO, can act both as
areducing and oxidizing agent because

20.

21.

22.

23.

24.

c31]
(@) oxygen is more—ve in SO,

(b) hydrogen in H,S is more + ve than oxygen

(© Sin SO, has one oxidation state

(d) SinH,S has -2 oxidation state

Which of the following cannot act as reducing agent?

(@ NO, (b) SO,

(© CO, (@ do,

C,Hg () +n0,(g) — CO,(g) + H,O(1)

In this equation, the ratio of the coefficients of CO2 and

H,0is
@ 1:1 (b) 2:3
(€ 3:2 @ 1:3

Which substance serves as reducing agent in the following
reaction ?

14H* + Cr, 02~ +3Ni —> 2Cr3* + 7TH,0 + 3Ni?*
@ H,0 (b) Ni
© H* @ Cr,05"

Which of the following reactions depict the oxidising
behaviour of H,SO, :

@
(b)
©

(d) 2HI+H2$O4—)12 +SOZ +2H20

Which one of the following reactions involves
disproportionation?

(@ 2H,S0,+Cu— CuSO, +2H,0 + S0,

(b) As,05+3H,S — As,S; +3H,0

(© 2KOH +Cl, —KCl+KOCl +H,0

(d) CasP, +6H,0 — 3Ca(OH), +2PH;

2PCly + H,S0, ——> 2POCI5 + 2HCI+SO,Cl,
2NaOH + H2$O4 Em—d Nast4 + Hzo

NaCl +H,SO, ——>NaHSO, + HCI
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25. Point out the correct statement of the following about () Thiosulphate undergoes oxidation by bromine and
Na,S,0,. reduction by iodine in these reactions

(a) Average oxidation number of S atom is +2

(b) Oxidation number of two S atoms is zero each and that
of other two is +5 each

(c) Oxidation number of two S atoms is +1 each and that of
other two is +4 each

(d) None of these

26. The pair of compounds in which both the metals are in the
highest possible oxidation state is

@ [Fe(CN)g]*",[Co(CN)]>
(b) CrO,Cl,, MnO;

(¢) TiO3, MnO,

) [Co(CN)g]*", MnO;

27. Thiosulphate reacts differently with iodine and bromine in
the reactions given below.

25,03 +1, — S,0%™ +21I"
S,03” +2Br, +5H,0 — 2507~ +2Br~ +10H"

Which of the following statements justifies the above dual
behaviour of thiosulphate?

(@) Bromineis a stronger oxidant than iodine

(b) Bromineis a weaker oxidant than iodine

28.

29.

30.

(d) Bromine undergoes oxidation and iodine undergoes
reduction in these reactions

Standard reduction potentials of the half reactions are given

below :

F,(g) +2e”— 2F (aq); E°=+2.85V

Cly(g) +2¢" —2Cl(aq); E°=+1.36V

Br,(I) +2e” — 2Br(aq); E°=+1.06 V

I,(s) +2e —2I(aq); E°=+0.53V

The strongest oxidising and reducing agents respectively

are:

(@ F,andI” (b) Br,andCl~

(© ClyandBr~ (d) ClyandI,

A mixture of potassium chlorate, oxalic acid and sulphuric

acid is heated. During the reaction which element undergoes

maximum change in the oxidation number ?

@ S (b) H

© a @ cC

Zn gives H, gas with H,SO, and HCI but not with HNO,

because

(@) Znacts as an oxidising agent when it reacts with HNO,

(b) HNO; is weaker acid than H,SO, and HCI

(o) Inelectrochemical series, Zn is above hydrogen

d) NO; is reduced in preference to hydronium ion

RESPONSE
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Date : Start Time : End Time :
SYLLABUS : Hydrogen
Max. Marks : 120 Marking Scheme : + 4 for correct & (—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. Which of the following will not displace hydrogen 3. The adsorption of hydrogen by metals is called
(a) Ba (@) Dehydrogenation
(b) Pb (b) Hydrogenation
() Hg (¢) Occlusion
(d) Sn (d) Adsorption
2.  Which statement is correct for hydrogen ? 4. The low density of ice compared to water is due to
(@) Ithas a very high ionisation potential (a) hydrogen bonding interactions
(b) Itis always collected at cathode (b) dipole —dipole interactions
(c) Itcan exists both in +1 as well as —1 oxidation state (¢) dipole —induced dipole interactions
(d) It has same electronegativity as halogens (d) induced dipole — induced dipole interactions

1. @O0 2 @OEO 3 @O 4 @®O@
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5. Which of the following terms is not correct for hydrogen ? 1270K
(a) Itsmolecule is diatomic ©  CoHayyp+nH,O(g) Ni nCO+(2n +1)H,
(b) It exists both as H" and H™ in different chemical Cobalt
compounds @ CO(g)+2H, (g)—>Ca‘:a; —> CH;0H ()

RESPONSE
GRID

(o) It is the only species which has no neutrons in the
nucleus

(d) Heavy water is unstable because hydrogen is
substituted by its isotope deuterium

Hydrogen can be fused to form helium at
(a) High temperature and high pressure
(b) High temperature and low pressure
(o) Low temperature and high pressure
(d) Low temperature and low pressure

The hydride ion, H™, is a stronger base than the hydroxide
ion, OH". Which one of the following reactions will occur if
sodium hydride (NaH) is dissolved in water?

(@ H (aq)+H,0() > H30 (aq)

(®) H (ag)+H,0(() - OH (aq)+H,(g)

(©) H (aq)+H,0(() > OH (ag)+2H" (ag) +2¢
(d) H (aq)+H,0(£) > No reaction

Blackened oil painting can be restored into original form by
the action of

(a) Chlorine (b) BaO,

(© H,0, (d MnO,

Which of the following reactions is an example of use of
water gas in the synthesis of other compounds?

(@ CHy(g)+Hy0(g)— 2 =>CO(g)+H, (g)
®) CO(g)+H,0(g) o —CO, (g) +Ha (g)

10.

11.

12.

13.

14.

Elements of which of the following group(s) of periodic table
do not form hydrides?

(@ Groups7,8,9 (b) Group13
(¢©) Groups15,16,17 (d) Group 14

Which one of the following pairs of substances will not
produce hydrogen when reacted together?

(@) Copper and conc. nitric acid

(b) Ethanol and metallic sodium

(c) Magnesium and steam

(d) Phenol and metallic sodium

Which of the following is not a use of dihydrogen ?

(@) It used in fuel cells for generating electrical energy.

(b) Atomic hydrogen and oxy-hydrogen torches are
used for cutting and welding purposes.

(c) It used in the synthesis of hydroquinone and tartaric
acid.

(d) Both (b) and (c)
Calculate the normality of 10 volume H,0, ?

(@ 17N (b) 12N

(©) 303N (d) 0.0303N

At its melting point ice is lighter than water because

(@ H,0 molecules are more closely packed in solid state

(b) icecrystals have hollow hexagonal arrangement of H,O
molecules.

(©) on melting of ice the H,O molecule shrinks in size
(d) ice froms mostly heavy water on first melting.
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16.

17.

18.

19.
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Identify x and y in following reaction:

2HSOj (aq)

electrolysis hydrolysis

y + 2H*(aq) + H,0,(aq)
(@ x =H,S0, (aq), y =2HSO, (aq)
(b) x=HO3;SO0SO;H(aq), y =2HS O} (aq)
(©) x=HO;SO0SO;H (aq), y = H,SO,(aq)
(d) x=H,S0,(aq), y=HO;SO0SO;H(aq)
Which of the following species is diamagnetic in nature?
@) ®) H;
© H, (d Hej

The number of moles of H, in 0.224 litre of hydrogen gas
at STP (273K, 1 atm)is :
@ 0.1
() 001
(c) 0001
@ 1
Hydrogen is not obtained when Zn reacts with

> X

Hj

(a) cold water
(b) dilH,SO,
(o) dil. HCI

(d) 20% NaOH

Which of the following statements in relation to the
hydrogen atom is correct ?

@
(b)
©
G

3s, 3p and 3d orbitals all have the same energy

3s and 3p orbitals are of lower energy than 3d orbital
3p orbital is lower in energy than 3d orbital

3s orbital is lower in energy than 3p orbital

20.

21.

22.

23.

24.

ic-351

Hydrogen molecules differs from chlorine molecule in the
following respect

(a) Hydrogen molecule is non-polar but chlorine molecule
is polar

(b) Hydrogen molecule is polar while chlorine molecule is
non-polar

(c) Hydrogen molecule can form intermolecular hydrogen
bonds but chlorine molecule does not

(d) Hydrogen molecule cannot participate in coordination
bond formation but chlorine molecule can

Which of the following chemicals is not present in clear
hard water?
(@ MgCO, (b) MgSO,
() Mg(HCOy), (d) CaCl,
True peroxide is
(@) BaO, (b) MnO,
(c) PbO, (dNO,
Very pure hydrogen (99.9) can be made by which of the

following processes ?
(@)
(b
©
@
An inorganic compound gives off O, when heated, turns an

acidic solution of KI violet and reduces acidified
KMnO,. The compound is

(a) SO3
(© H,0,

Reaction of methane with steam
Mixing natural hydrocarbons of high molecular weight
Electrolysis of water

Reaction of salts like hydrides with water

(b) KNO;
(d) All of these
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25.

26.

27.
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Total Questions

Hydrogen peroxide acts both as an oxidising and as a
reducing agent depending upon the nature of the reacting
species. In which of the following cases H,O, acts as a
reducing agent in acid medium?

(@ MnOjy (b) Cr,05~

© SO3~ d KI
Choose the correct statement :

The reason for use of polyphosphates as water softening
agents is, that

(a) they form soluble complexes with anionic species

(b) they precipitate out cationic species

(c) they precipitate out anionic species

(d) they form soluble complexes with cationic species
Which statement is wrong?

(a) Ordinary hydrogen is an equilibrium mixture of ortho
and para hydrogen

(b) In ortho hydrogen spin of two nuclei is in same direction

(c) Ortho and para forms do not resemble in their chemical
properties

(d) In para hydrogen spin of two nuclei is in opposite
direction.

28.

29.

30.

DPP/ CCO09

From the following statements regarding H,O,, choose the
incorrect statement :

(@) Ithas to be stored in plastic or wax lined glass bottles in
dark

(b) It has to be kept away from dust
(c) Itcan actonly as an oxidizing agent
(d) It decomposes on exposure to light

When zeolite (hydrated sodium aluminium silicate) is treated
with hard water the sodium ions are exchanged with

(a) H'ions (b) Ca%*ions

(©) 5042‘ ions (d) OH ions

Identify x and y in following reaction. What is the mixture
of x and y called?

CH,(g) + H,0(g) %x +y

@@ x= COZ, y= HZO, water gas

b) x=CO,y= HZO, syn gas

© x=CO,y= H,, water gas

d x= COZ, y = H,, syn gas

30.0®OOD
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CHEMISTRY (cc10

SYLLABUS : The s-Block Elements

Max. Marks : 120 Marking Scheme : (+ 4) for correct & (—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1.  Alkali metals are generally extracted by 3. Strongest bond is in between
(@) reduction methods (@ CsF
(b) double decomposition methods (b) NaCl
(c) displacement methods (c) Both (a)and (b)
(d) electrolytic methods (d) None of above

2. Which of the following represents a correct sequence of 4. A metal salt solution forms a yellow precipitate with
reducing power of the following elements? potassium chromate in acetic acid, a white precipitate with
(@ Li>Cs>Rb dil H,SO,, but gives no precipitate with NaCl. The metal
(b) Rb>Cs>Li salt solution will consist of
(c) Cs>Li>Rb (@ PbCO; (b) BaCO,
(d Li>Rb>Cs (© MgCO4 (d) CaCOs

1. @O0 2 @OEO 3 @O 4 @®O@

Space for Rough Work




Ic38l DPP/ CC10
5. Which of the following has lowest thermal stability ? 11.  Which of the following statements about Na,0, is not
@@ Li,CO; (b) Na,CO, correct? . o
(a) Itisdiamagnetic in nature
© KyCO3 (d Rby,COs (b) Itisderivative of H,0,
6.  The first (IE,) and se(fond (IE,) ionisation energies (U/mol) (© Na,0, oxidises Cr¥* to Cr Oﬁ_ in acid medium.
of a few elements designated by Roman numerals are given ] ] )
below. Which of these would be an alkali metal? (d) Itis the super oxide of sodium
IE
@ I 23172 5251 12. All of the following substances react with water. The pair
(b) I 520 7300 that gives the same gaseous product is
(© I 900 1760 (@ KandKO,
@ v 16803 380 (b) NaandNa,0,
7.  The solubilities of carbonates decrease down the magnesium (¢) Caand CaH2
group due to a decrease in () . Ba‘ and BaO,
(a) hydration energies of cations 13. Which is not correctly matched?
(b) inter-ionic attraction ) Ba.sic strength CSZO < szO < KZO < Na20 < LizO of
(c) entropy of solution formation 0de§§
(d) Ilattice energies of solids ?) Stablllty of Na,0, < K,0, <Rb,0, < Cs,0, perox-
8. KO, (potassium super oxide) is used in oxygen cylinders in ides
space and submarines because it (3 Stability of LIHCO; < NaHCO; < KHCO; bicarbonates
(a) absorbs CO2 and increases O2 content < RbHCO3 < CSHCO3
(b) eliminates moisture (4) Melting point NaF < NaCl < NaBr < Nal
(c) absorbs CO, (a land4
(d) produces ozone. (b) land3
9.  Which one of the following salts does not impart colour to (© land2
the flame ? (d) 2and3
(@) KI (b) Ld 14. If NaOH is added to an aqueous solution of Zn?" ions, a
(© CaCl, (d MgCl, white precipitate appears and on adding excess NaOH, the
10. Amongst LiCl, RbCl, BeCl, and MgCl, the compounds precipitate dissolves. In this solution zinc exists in the :

RESPONSE
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with the greatest and least ionic character respectively are :
(a) LiCland RbCl (b) MgCl, and BeCl,
(c) RbCland BeCl, (d) RbCland MgCl,

(a) both in cationic and anionic parts
(b) there is no zinc left in the solution
(c) cationic part
(d) anionic part.
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17.

18.

19.

20.
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The compound A on heating gives a colourless gas and a
residue that is dissolved in water to obtain B. Excess of CO,
is bubbled through aqueous solution of B, C is formed which
is recovered in the solid form. Solid C on gentle heating
gives back A. The compound is
(@ CaSO,.2H,0 (b) CaCO4
(¢) Na,CO4 (d) K,COj
In Castner-Kellner cell for production of sodium hydroxide:
(a) Brineis electrolyzed with Pt electrodes
(b) Brine is electrolyzed using graphite electrodes
(c) Molten sodium chloride is electrolysed
(d) Sodium amalgam is formed at mercury cathode
A metal X on heating in nitrogen gas gives Y. Y on treatment
with H,O gives a colourless gas which when passed through
CuSO, solution gives a blue colour. Y is
@ Mg(NOy), (b) Mg,N,
() NH, (d) MgO
The metals A and B form oxide but B also forms nitride when
both burn in air. The A and B are
(@ GCs,K (b) Mg,Ca
(c) Li,Na d) K,Mg
The melting point of lithium (181°C) is just double the melting
point of sodium (98°C) because
(a) down the group, the hydration energy decreases
(b) down the group, the ionization energy decreases
(c) down the group the cohesive energy decreases
(d) None of these
Which of the following are arranged in increasing order of
solubilities?
(@) CaCO,<KHCO,<NaHCO,
(b) NaHCO, <KHCO,<CaCO,

21.

22.

23.

24.

ic-39]

(©) KHCO,;<NaHCO, <CaCO,

(d) CaCO,<NaHCO,<KHCO,

For a good quality cement what should be the ratio of

following :

I Silicato alumina

I. Ca0 to the total of oxides of SiO,, Al,O; and
Fe,0;

(@ I=25t04

II = Greater than 2

I = Nearly 4

IT = Less than 2

© I=25

II = Closer to 2

I=25t04

II = Closer to 2

Which one of the following does not react with water even

under red hot condition?

(a) Na (b) Be

) Ca d K

Which of the following are found in biological fluids

Na*, Mg2*, Ca%*, K*, Sr%*, Li* and Ba?*

(a) Mg2+, Ca?*, and Sr?*

(b) Na? *tand K*

(¢) Nat, K*, Mg2*and Ca%*

(d) Sr*, Li and Ba?*

Which of the following statements is not correct for alkali

metals?

(a) Alkali metals are the most electropositive metals.

(b) Alkali metals exist in free state in nature.

(c) These metals have the largest size in a particular

period of the periodic table.

Both (b) and (c)

(b)

@

@
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25. Which one of the following alkaline earth metal sulphates
has its hydration enthalpy greater than its lattice enthalpy ?
(@) BaSO, (b) SrSO,
(c) CaSO, (d) BeSO,

26. The metallic sodium disolves in liquid ammonia to form a
deep blue coloured solution. The deep blue colour is due to
formation of:

(@) solvated electron, e(NH;3),
(b) solvated atomic sodium, Na(NH3)y
(¢) (Na*t+Nad)
(d) NaNH,+H,
27. A firework gives out crimson coloured light. It contains a

DPP/ CC10

28. Magnesium wire burns in the atmosphere of CO, because
(a) Magnesium acts as an oxidising agent
(b) Magnesium has 2 electrons in the outermost orbit.
(c) Magnesium acts as a reducing agent and removes
oxygen from CO,
(d) None of these
29. The first ionisation potential of Na is 5.1 eV. The value of
electron gain enthalpy of Na* will be
(@ -255ev (b) -5.1eV
() -102eV d) +255ev

30. Stability of the species Li,, Li; and Li; increases in the

salt of order of :

(@ Ca (b) Na (@ Li, <Lij <Li, (b) Li; <Lij <Li,

© Sr @) Ba © Li,<Li;<Li} (@ Li;<Liy<Li}

RESPONSE 255.00©@©@ 26.00O@ 27.000OCO@ 28.@00®O@ 29. @O
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CHEMISTRY (cC1

SYLLABUS : The p-Block Elements (Group 13 & 14)

Max. Marks : 120 Marking Scheme : + 4 for correct & (—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. Boricacid is polymeric due to (c) Itsublimes at 180°C
(a) itsacidic nature (d) Itis a strong Lewis base
(b) the presence of hydrogen bonds 3.  Theapproximate percentage of silica in cement is:
(c) its monobasic nature (@ 5-10% (b) 15-20%
(d) its geometry (© 20-25% d) 25-30%

2.  Which of the following statements about anhydrous 4. An aqueous solution of potash alum gives :

aluminium chloride is correct? (@) two types of ions (b) only one type of ion

(@) Itexists as AIC1; molecules (c) four types of ions (d) three types of ions

(b) It is not easily hydrolysed

1. @O0 2 @OEO 3 @O 4 @®O@
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The LE, among the group 13 member follows as
(a B>Al<Ga<Tl (b) B>Al>Ga>Tl
(c) B>Ga>Al>Tl (d) B>Ga<Al<Tl

Non-oxide ceramics can be

@@ BC (b) SiC 12.
© SizN, (d) All of these

Be,C and Al,C; are called -

(@) ethanides (b) methanides

(c) carbonides (d) acetylides

Anhydrous AlCl; cannot be obtained from which of the
following reactions ?

(@) Heating AlCl;.6H,0
(b) By passing dry HCI over hot aluminium powder

(©) By passing dry Cl, over hot aluminium powder

(d) Bypassing dry Cl, over a hot mixture of aluminaand coke 13,

Aluminium is extracted from alumina (Al,O5 ) by electrolysis
of amolten mixture of :

(@) Al,O;+HF +NaAlF,

(b) Al,O; +CaF, + NaAlF,

(¢) Al,O;+Na;AlF, + CaF,

(d) Al,O;+KF +NajAlF,

Alum helps in purifying water by

(a) forming Si complex with clay partiles

(b) sulphate part which combines with the dirt and removes it
(c) coagulaing the mud particles

(d) making mud water soluble.

Carbon and silicon belong to group 14. The maximum
coordination number of carbon in commonly occurring
compounds is 4, whereas that of silicon is 6. This is due to

14.

(a) large size of silicon

(b) more electropositive nature of silicon
(c) availability of d-orbitals in silicon

(d) Both (a) and (b)

Soldiers of Napolean army while at alps during freezing
winter suffered a serious problem as regards to the tin
buttons of their uniforms. White metallic tin buttons got
converted to grey powder. This transformation is related to

(a) achangein the partial pressure of oxygen in the air
(b) achangein the crystalline structure of tin

(c) an interaction with nitrogen of the air at very low
temperatures

(d) an interaction with water vapours contained in the
humid air
On adding ammonium hydroxide solution to Al,(SO,),(aq) :

(a) A precipitate is formed which does not dissolve in excess
of ammonium hydroxide

(b) A precipitate is formed which dissolves in excess of
ammonia solution

(c) Noprecipitate is formed
(d) None of these

Gas A is bubbled through slaked lime when a white
precipitate is formed. On prolonged bubbling the precipitate
is dissolved. On heating the resultant solution, the white
precipitate appears with evolution of gas B. The gases A
and B respectively are

(@ COandCO (b) CO, andCO

(¢ COand CO, (d CO, and CO,
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The straight chain polymer is formed by
(@) hydrolysis of CH;SiCl; followed by condensation
polymerisation
(b) hydrolysis of (CH,),Si by addition polymerisation
(©) hydrolysis of (CH,),SiCl, followed by condensation
polymerisation
hydrolysis of (CH;);SiCl followed by condensation
polymerisation
It is because of inability of ns? electrons of the valence shell
to participate in bonding that:-
(@) Sn2*is oxidising while Pb** is reducing
(b) Sn2* and Pb%* are both oxidising and reducing
(¢) Sn**isreducing while Pb** is oxidising
(d) Sn2*is reducing while Pb#* is oxidising
A group 14 element is oxidised to form corresponding oxide
which is gaseous in nature, when dissolved in water pH of
the water decreases further addition of group 2 hydroxides
leads to precipitation. This oxide can be
(@) GeO, (b) QO
(© CO, (d) SnO,
In borax bead test which compound is formed?
(@) Ortho-borate (b) Meta-borate
(c) Double oxide (d) Tetra-borate
Orthoboric acid when heated to red hot gives
(a) metaboric acid (b) pyroboric acid
(c) boron and water (d) boric anhydride
Which of the following compounds is not matched correctly
with its structure?

@

" a — Borazine

21.

22.

23.

24.

ic43]
H>B®B<H
s

©) g; > Al <2>Cl <(13 — Aluminium chloride

— Diborane

(b)

Cl
\B —Cl - Boron trichloride

a”’ 0
PbF4, PbCl " exist but PbBr 4 and Pbl 4 do not exist because of
(a) largesize of Brand I

(b) strong oxidising character of Pb**

(c) strong reducing character of Pb**

(d) low electronegativity of Br—and I".

In silicon dioxide

(a) there are double bonds between silicon and oxygen

atoms

(b) silicon atom is bonded to two oxygen atoms

(c) each silicon atom is surrounded by two oxygen atoms
and each oxygen atom is bonded to two silicon atoms
each silicon atom is surrounded by four oxygen atoms
and each oxygen atom is bonded to two silicon atoms.
Which one of the following is the correct statement?

(a) Boricacid is a protonic acid

(b) Beryllium exhibits coordination number of six

(c) Chlorides of both beryllium and aluminium have bridged

structures in solid phase

(d) B,H¢.2NH; isknown as ‘inorganic benzene’
Graphite is a soft solid lubricant extremely difficult to melt.
The reason for this anomalous behaviour is that graphite
(a) isan allotropic form of diamond
(b) has molecules of variable molecular masses like polymers
(c) has carbon atoms arranged in large plates of rings of
strongly bound carbon atoms with weak interplate bonds
is a non-crystalline substance

GV

@

@
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25. The gas evolved on heating CaF, and SiO, with
concentrated H,SO,, on hydrolysis gives a white gelatinous
precipitate. The precipitate is:

(@) hydrofluosilicicacid (b) silica gel

(c) silicicacid (d) calciumfluorosilicate
26. Glassisa

(a) super-cooledliquid (b) gel

(c) polymeric mixture (d) micro-crystalline solid
27. Identify the incorrect statement :

@ In(S;0,)%, tetrahedral SiO, units share two oxygen
atoms.

(b) Trialkylchlorosilane on hydrolysis gives R;SiOH.
(©) SiCl, undergoes hydrolysis to give H,SiO,.
d) (Si309)6‘ has cyclic structure.

28.

29.

30.

DPP/ CC11

The catenation tendency of C, Si and Ge is in the order
Ge < Si < C. The bond energies (in kJ mol!) of C-C, Si - Si
and Ge —Ge bonds are respectively;

(a) 348,297,260 (b) 297,348,260
(c) 348,260,297 (d) 260,297,348
Example of a three-dimensional silicate is:

(@) Zeolites (b) Ultramarines
(c) Feldspars (d) Beryls

CO, and N, are non-supporters of combustion. However for
putting out fires CO, is preferred over N, because CO,
(a) does not burn

(b) forms non-combustible products with burning
substances

(c) is denser than nitrogen

(d) isamore reactive gas

RESPONSE 25.0®@O@ 26.@®OO@
GRriD 30. @®©@W@
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DPP - Daily Practice Problems

Chapter-wise Sheets

Date : Start Time : End Time :

CHEMISTRY (cc2

SYLLABUS : Organic Chemistry : Some Basic Principles & Techniques

Max. Marks : 120 Marking Scheme : + 4 for correct & (—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. In crystallisation process impurities which impart colour (c) 4-methyl -3- oxo-1- pentanol
to the solution are removed by which of the following ? (d) Hexanol -1 -one-3
(@) Repeated crystallisation
(b) Activated charcoal
(o) Bleaching agent
(d) Both (a) and (b)

2. TheIUPAC name of

3.  The prussian blue colour obtained in the Lassaigne’s test
for nitrogen is due to the formation of
(a) Iron (IT) hexacyanoferrate (III)
(b) Iron (IIT) hexacyanoferrate (II)
(c) Iron (IIT) hexacyanoferrate (III)
CH; O (d) Iron (IT) hexacyanoferrate (IT)
CH3- (|3H 3 (”:_ CHy -CH,OH is 4.  Which one of the foll.owing orders is correct regarding the
—I effect of the substituents ?
(a) 1-hydroxy -4- methyl -3- pentanone (@ —NR,<—OR>—F (b)) —NR,>—OR>—F
(b) 2- methyl -5- hydroxy -3- pentanone (© —NR,<—OR<—F (d) —NR,>—OR<—F

1. @O0 2 @OEO 3 @O 4 @®O@
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Aniline is purified by
(a) steam distillation
(c) vacuum distillation

(b) simpledistillation

(d) extraction with a solvent

Vinylcarbinol is

(@) HO-CH,~CH=CH, (b) CH,C(OH)=CH,

(c) CH,~CH=CH-OH (d) CH,~C(CH,OH)=CH,
Which of the following is true regarding hyperconjugation,
also known as no-bond resonance?

@) Like inductive effect it involves donation of electrons
through s bonds

@ii) Hyperconjugation involves overlapping of filled
orbitals with the empty p orbital of the carbocation

@iii)) Like resonance, it involves displacement of & or lone
pair of electrons to the carbon bearing positive charge

(iv) It involves delocalisation of s and 7t- electrons

(@) (i) and (iv) (b) @

(c) (i) (d) none

The accepted [IUPAC name of the camphor is

O

(@) 1,7,7—trimethyl bicyclo [2. 2. 1] heptan — 2 —one

(b) 1,7,7,—trimethyl bicyclo [2. 1. 2] heptan — 2 — one

(©) 1,2,2—trimethyl bicyclo [2. 2. 1] heptan — 6 —one

(d) None of these

Fractional distillation is used when

(a) thereis alarge difference in the boiling point of liquids

(b) there is a small difference in the boiling points of lig-
uids

(c) boiling points of liquids are same

(d) liquids form a constant boiling mixture

10.

11.

12.

13.

14.

The stability of the compounds

AVAND @

1) (ii) (iii) @iv)
(@ (@v)> (iii)> (i) > (i) (b) (@1)> (iii) > (i) > @v)
(o) (ii)> (iii)> (i) > (iv) @) @{v)> (@)> (ii) > (i)
The reason for the loss of optical activity of lactic acid when
OH group is changed by H is that :
(@) Chiral centre of the molecule is destroyed
(b) Molecule acquires asymmetry
() Due to change in configuration
(d) Structural change occurs

In Duma's method for estimation of nitrogen, 0.25 g of an
organic compound gave 40 mL of nitrogen collected at 300
K temperature and 725 mm pressure. If the aqueous tension
at 300 K is 25 mm, the percentage of nitrogen in the

compound is :
(@ 1820 (b) 1676
(c) 1576 d 1736

Sodium nitroprusside, when added to an alkaline solution
of sulphide ions, produces purple colour ion due to the
formation of

(@) Na[Fe(H,0)5 NOS] (b) Na,[Fe(H,0); NOS]

(c) Na,[Fe(CN);NOS] (d) Na,[Fe(CN);NOS]

The most satisfactory method to separate mixture of sugars
is

(a) fractional crystallisation

(b) sublimation

(c) chromatography

(d) benedict reagent

5. @OW 6. @O
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15.

16.

RESPONSE
GRID

ME
Hydrogenation of the above compound in the presence of
poisoned palladium catalyst gives
(a) optically active compound
(b) an optically inactive compound
(c) aracemic mixture
(d) adiastereomeric mixture
Base strength of :

(A) H,cCH,» (B) H,C=CH and (C) H-C=C

is in the order of :

@ B)>A)>@©) b O©)>B)>(A)

© A>O>®) @ A>®B)>(©)
Which of the following biphenyls is optically active ?

rB
O,N
I I 1
CH;
@)<§~£}@)C§ Gs
CH,

Which of the following compounds does not show
Lassaigne’s test for nitrogen ?

(@) Urea (b) Hydrazine

(o) Phenylhydrazine (d) Azobenzene

The correct statement regarding the comparison of
staggered and eclipsed conformation of ethane, is

20.

21.

22.

23.

@ 2,3

c47]

(a) The staggered conformation of ethane is less stable
than eclipsed conformation, because staggered
conformation has torsional strain

The eclipsed conformation of ethane is more stable
than staggered conformation, because eclipsed
conformation has no torsional strain

(c) The eclipsed conformation of ethane is more stable
than staggered conformation even though the eclipsed
conformation has torsional strain

The staggered conformation of ethane is more stable
than eclipsed conformation, because staggered
conformation has no torsional strain.

The number of asymmetric C-atom created and number of
possible stereoisomers when benzil (PhCOCOPh) is reduced
with LiAIH,.

(b)

@

(b) 2,2 © 2,4 @ 3,2

The most suitable method of separation of 1 : 1 mixture of

ortho and para-nitrophenols is :

(a) Chromatography

(b) Crystallisation

(c) Steam distillation

(d) Sublimation

In Kjeldahl’s method nitrogen present is estimated as

(@ N, (b) NH,

(© NO, (d) None of these

Which of the following sequence of T and F is correct for

given statements. Here T stands for correct and F stands for

false statement

@) The more the number of contributing structures, the
more is the resonance energy.

@ii) The resonance structures have different positions of

nuclei but same number of unpaired electrons

The energy of actual structure of the molecule (the

resonance hybrid) is lower than that of any of the

canonical structures.

(@ TTIT

(c) FFF

(iid)

TFT
TFF

(b)
@
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fc4sl DPP/ CC12
24. Which of the following compounds undergoes nucleophilic  27. A similarity between optical and geometrical isomerism is
substitution reaction most easily ? that
Cl (a) each forms equal number of isomers for a given
cl compound
(@) (b) (b) ifin a compound one is present then so is the other
(c) both are included in stereoisomerism
NO, -
CH (d) theyhave no similarity.
cl 3 28. Arrange the carbanions,
Cl (CH;);C,CCl3,(CH3),CH,C4HsCH,
©) d ©/ in order of their decreasing stability :
(@) (CHj),CH > CCly >CgHsCH, > (CH;);C

OCH,

(b) CCl; >CgHsCH, > (CH3),CH > (CH3);C

25. The stability of carbanions in the following :

_ (¢) (CHj);C> (CH;3),CH > C¢HsCH, >CCl,

M RC=C (Im (d) CgHsCH, > CCly > (CH;);C > (CH;),CH
P e 29. Chlorine in vinyl chloride is less reactive because
@D R,C=CH V) R;C-CH, (@) sp?- hybridised carbon has more acidic character than
is in the order of : sp® - hybridised carbon
(@ (O>d)>dI>dav) (b) d)>d ) >dV)>) (b) C-Clbond develops partial double bond character
() AV)>@)>dn>d) @ O>dn>dm>av) (¢) of resonance
26. The percentage of sulphur in an organic compound whose (d) Allare correct

0.32 g produces 0.233 g of BaSO, [At. wt. Ba = 137,S =32] 30. A compound contains 38.8% C, 16% H and 45.2% N. The

is
@ 10
(© 235

formula of compound would be :

(b) 100 (@ CH;NH, (b) CH;CN

@ 321

(© C,HsCN (d) CH,(NH,),

RESPONSE 24.0000@ 25.0000©0@
Gr 26.@OO@ 30.0®OO
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DPP - Daily Practice Problems

Chapter-wise Sheets

Date : Start Time : End Time :

CHEMISTRY (cc13

SYLLABUS : Hydrocarbons

Max. Marks : 120 Marking Scheme : + 4 for correct & (—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. Inthe given reaction 3. One mole of a symmetrical alkene on ozonolysis gives two
X moles of an aldehyde having a molecular mass of 44 u. The
CH3CH2CH = CHCH3 e alkeneis
CH;CH,COOH +CH3;COOH (a) propene
The X is (b) 1-butene
(@ C,H5ONa (c) 2-butene
(b) Conc. HCl+Anhy.ZnCl, (@ ethene
(© Anh.AlCl, 4. Benzene on reaction with ozone forms .
(d) KMnO,/OH~ (@) 2 molecules of aldehyde and 1 molecule of ketone
2. Ethyl hydrogen sulphate is obtained by reaction of H,SO, (b) 2 molecules of ketone and 1 molecule of aldehyde
on . .
(a) Ethylene (b) Ethane © tnozomdej
(c) Ethylchloride (d) Ethanol (d) hexaozonide

1. @O0 2 @OEO 3 @O 4 @®O@
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When neo-pentyl bromide is subjected to Wurtz reaction,
the product formed is

(@ 2,2,44-tetramethylhexane

(b) 2,2.4,4-tetramethylpentane

(© 22,5,5-tetramethylhexane

(d) 22,3,3-tetramethylhexane

Which one of the following reactions is expected to readily
give a hydrocarbon product in good yields ?

(@) RCOOK Electrolytic

oxidation
(®) RCOO Agt—B2,
(C) CH 3CH 3 L

hv

@ (CHj);ccl—S2Hs0H

What will be the product in the following reaction?
CH,
Cﬁ NBS
Br

CH,

(@) (b)

CH,Br
© O/ (d)

A hydrocarbon contains 10.5 g carbon and 1 g hydrogen. Its
0.36 g has 1 L volume at 1 atm and 127°C, hydrocarbon is :

(@ CgH, (b) C,Hg
(© CsHg (d) None of these

The conversion of 2, 3-dibromobutane to 2-butene with Zn
and alcohol is

CH,
Br /(:(
; CH,
Br

(b) o-elimination
(d) Both (a) and (b)

(a) redoxreaction
(c) B-elimination

10.

11.

12.

13.

14.

1, 2-Dibromocyclohexane on dehydrobromination gives :

(@) © (b) ©
©) © (d) None of these

C6H5CH3 % 7

In the given sequence Z is:
(a) benzaldehyde

(b) toluic acid

(c) phenyl acetic acid

(d) benzoic acid

Acid catalyzed hydration of alkenes except ethene leads to
the formation of

(a) mixture of secondary and tertiary alcohols
(b) mixture of primary and secondary alcohols
(c) secondary or tertiary alcohol

(d) primary alcohol

Which of the following organic compounds has same
hybridization as its combustion product (CO,)?

(a) Ethane

(b) Ethyne

(c) Ethene

(d) Ethanol

In reaction sequence

CH2=CH2 Hypochlorous M R ?Hon
acid CH,O0H

molecule 'M' and reagent 'R’ respectively are
(@ CH;CH,Cl and NaOH

(b) CH;CH,OHand H,SO,

(© CH,CI. CH,OH and aqueous NaHCO,

@ CH,— CH, and heat
N/

5. @O 6 @E®OO
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DPP/ CC13 jcs1]

15. Predict the correct intermediate and product in the following
reaction : ©) (d) [/ \5
H3C— C = CH H20 H2802 . S

W—) Intermediate — product . . .
4 (A) (B) 20. A group which deactivates the benzene ring
. _ . _ towards electrophilic substitution but which directs the

@ A:H,C-C=CHB:H,C-C=CH, incoming group principally to the o- and p-positions is

" s e e

C e

(b) A:H;C —% =CH;3B:H;C-C=CH 21. Inthe reazction 25

(¢] H-C=CH (1)NaNH, /lig.NH;  (1)NaNH, /liq.NHj3
(©) A:H;C- |C =CH,B: H;C —ﬁ =CH; ~ (2)CH;CH,Br X (2)CH;CH,Br

OH o) XandY are

. B . (@ X=1-Butyne;Y =3-Hexyne
d A:H;C- (l: =CH,B: H;5C —ﬁ: —CHj (b) X=2-Butyne: Y = 3-Hexyne

SO (0] (c) X=2-Butyne;Y =2-Hexyne
4 (d) X=1-Butyne;Y =2-Hexyne

16. The treatment of CH;MgX with CH3C=C—H produces 35  The main product of the reaction is :
(a) CH 3~ CH= CH2 (b) CH 3C =C- CH3
C=C-R M) Product
i
(© CH3-C=C-CH; (d) CH, C=C-R . CH,CH,R
17. A single compound of the structure : @ ®)
CH; CH
3 | 3 I‘I\ H H\ /R
OHON e/ SN Y, T4 c=G
H, H, © N @ M
is obtainable from ozonolysis of which of the following cyclic
compounds ? 23. In the following reaction, the major product is

CH,

iC \Q H,C CH,

H;C ® @ HC NCHz 1 equivalent HBr
Now
@ HC )\K ® g CJ\/

18. Which of the followmg reagents convert propene to Br
1-propanol?
@ H,0,H,S0 (b) Aqueous KOH CH,

4
() MgSO,,NaBH,/H,0 (d) B,H,H,0,, OH" CR /l\/\ )\/\
. ) . :

19. Which of the following chemical system is non aromatic?

24. Which of these will not react with acetylene?
@ O (b) @ (a) NaOH (b) ammonical AgNO;
(c) Na (d HA

NN 15.0000 16O 17.0000@ B.EEE® 19 @®E@
Grip 20.0000 21.0O00 2.0000 2.0000 24.®®OO
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Ic52 DPP/ CC13
CH, —CH =CH, CH, - CH=CH,
29. ) " on mercuration-demercuration
25. +HCl — X, Xis: produces the major product:
" R—CH, - CH- CH,
CH, -CH-CH; CH, - CH, - CH,CI @ || OH
C|l ~
b " XN— CH, - CH, - CH, - OH
@ (b) ®) |
\y
" XN— CH, - CH-CH,
bae CH, -CHj CH, ~CH=CH, © || P b on
‘ <
© (d) ~— CH, - COOH
@ || P
26. The major product of the following reaction ~—

30. For the synthesis of the following compound :
CH;

HyC-C=CH —CHsCHMeCl |

ether

O
O

2l

CH,OH
CH,CHj3 CHCH CHj;
Which method is best ?
(®) CH,4
_,C-CH; ) NBS, CCly(heat) | NaOH
HO C z Method I': @\ CH, benzoyl peroxide
é @ é CH,
27. The gas liberated by the electrolysis of Dipotassium )
succinate solution is: MethodI1: Bry [FeBry , Mpg/ethane , ) HC=0
(a) Ethane (b) Ethyne (i) H30"
(c) Ethene (d) Propene
28. 1, 3-Butadiene when treated with Br, gives CH;
(@) 1,4-dibromo-2-butene  (b) 1, 3-dibromo-2-butene (@) Method I () Mgthod I
(c) 3,4-dibromo-1-butene (d) 2, 3-dibromo-2-butene (©) Both (I) and (Il) (d) Neither (T) nor (IT)
are equally good
RESPONSE 255.0@O@©@ 2600O©@ 27.@00OW@ 28.00@O©W@ 26. @GOQ
GriD 30.000Q
DAILY PRACTICE PROBLEM DPP CHAPTERWISE 13 - CHEMISTRY
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Chapter-wise Sheets

Date : Start Time : End Time :

CHEMISTRY (cc14

SYLLABUS : Environmental Chemistry

Max. Marks : 120 Marking Scheme : + 4 for correct & (—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1.  High concentration of which of the following in atmosphere while far from earth these have wavelength independent
leads to stiffness of flower buds which eventually fall off behaviour.
from plants? 3.  What is the concentration of dissolved oxygen in cold
@ NO, (b) SO, water ?
, 9 ¢ @ Smeg @ 5ppm () 10ppm
. reen house gases (© 200,000 ppm (d) 100ppm

(a) allow shorter wavelength to enter earth's atmosphere
while doesn't allow longer wavelength to leave the
earth's atmosphere.

4. Soil is polluted by
I pesticides

(b) allow longer wavelength to enter earth atmosphere IL  synthetic fertilizers
while doesn't allow shorter wavelength to leave the II.  green manure
surface Choose the correct option.
(c) don't have wavelength specific character. (@ TandIII (b) IandII
(d) show wavelength specific behaviour near the earth (¢) IMandIII (d) I,IIand OI

1. @O0 2 @OEO 3 @O 4 @®O@
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Water is often treated with chlorine to

(@) remove hardness

(b) increase oxygen content

(o) kill germs

(d) remove suspended particles

The substance which is a primary pollutant?

(@ H,S0, (b) OO

(© PAN (d Aldehydes

Which of the following is/are the hazardous pollutant(s)

present in automobile exhaust gases?

@ N, @ CO

@iy CH, (iv) Oxides of nitrogen

(@) (i) and (iii) (b) (i) and (ii)

(c) (i) and (iv) (d) ()and (iii)

“Reducing potentially hazardous waste through smarter

production”.

This represents a great step forward for

(a) green revolution (b) green chemistry

(c) industrial revolution (d) green biotechnology

When rain is accompanied by a thunderstorm, the collected

rain water will have a pH value

(a) slightly lower than that of rain water without
thunderstorm

(b) slightly higher than that when the thunderstorm is not
there

(c) uninfluenced by occurrence of thunderstorm

(d) which depends upon the amount of dust in air

The irritant red haze in the traffic and congested places

is due to presence of which of the following ?

@ Ocxides of sulphur

@ii) Oxides of nitrogen

@iii) Carbon dioxide

11.

12.

13.

14.

(iv) Mists, smoke and dust

(v) Smog

(@ @), (iv) and (v) (b) (iii) only

(c) (i) only (d) (ii) and (v)

Formation of photochemical smog takes place in
(a) winter during day time

(b) summer during morning time

(c) summer during day time

(d) winter during morning time

B.O.D. test or biochemical oxygen demand test is made for

measuring

(a) air pollution (b) water pollution

(c) noise pollution (d) soil pollution

The smog is essentially caused by the presence of

(a) Oxides of sulphur and nitrogen

(b) O,andN,

(© O,and O,

(d) OjandN,

Which of the following statements about the depletion of

ozone layer is correct?

(@) The problem of ozone depletion is less serious at poles
because NO, solidifies and is not available for
consuming ClO°® radicals.

(b) The problem of ozone depletion is more serious at poles
because ice crystals in the clouds over poles act as
catalyst for photochemical reactions involving the
decomposition of ozone of C1* and C10° radicals.

(c) Freons, chlorofluorocarbons, are inert. Chemically, they
do not react with ozone in stratosphere.

(d) Oxides of nitrogen also do not react with ozone in
stratosphere.

10.0000 ILO®OW
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15.

16.

17.

18.

RESPONSE
GRID

Ozone layer of stratosphere requires protection from

indiscriminate use of

(a) balloons

(b) pesticides

(c) atomic explosions

(d) aerosols and high flying jets

Identify the incorrect statement from the following :

(@) Ozone absorbs the intense ultraviolet radiation of the

sun.

Depletion of ozone layer is because of its chemical

reactions with chlorofluoro alkanes.

(c) Ozone absorbs infrared radiation.

(d) Oxides of nitrogen in the atmosphere can cause the
depletion of ozone layer.

Which of the following statements about polar stratosphere

clouds (PSCs) is not correct?

(@) PSCs do not react with chlorine nitrate and HC1
(b)

(b)

Type I clouds are formed at about —77°C and contain
solid HNO; . 3H,0

(o) Typellclouds are formed at about —85°C and contain
some ice
(d) Atight whirlpool of wind called Polar Vortex is formed

which surrounds Antarctica

Which of the following practices will not come under green
chemistry?

(a) Ifpossible, making use of soap made of vegetable oils
instead of using synthetic detergents.

Using H,0, for bleaching purpose instead of using
chlorine based bleaching agents

(o) Using bicycles for travelling small distances instead
of using petrol/ diesel based vehicles

Using plastic cans for neatly storing substances

(b)

G

19.

20.

21.

22.

23.

24.

Jc55]

Phosphate fertilizers when added to water leads to

(a) increased growth of decomposers

(b) reduced algal growth

(o) increased algal growth

(d) nutrient enrichment (eutrophication)

Thermal pollution affects mainly —
(a) vegetation (b) aquatic creature
(c) rocks (d) air

Roasting of sulphides give the gas X as a by product. This is

colorless gas with choking smell of burnt sulphur and caused

great damage to respiratory organs as a result of acid rain.

Its aqueous solution is acidic, acts as a reducing agent and

its acid has never been isolated. The gas X is :

(@ SO, (b) CO,

(¢) SO; (d) H,S

Sewage water is purified by

(a) aquatic plants (b) micro-oganisms

(o) light (d) fishes

Carbon monoxide (CO) is harmful to man because
(a) it forms carbolic acid

(b) it generates excess CO,

(c) itis carcinogenic

(d) it competes with O, for haemoglobin

Which one of the following statements is not true?

(a) Dissolved oxygen (DO) in cold water can reach a
concentration upto 10 ppm.

(b) Clean water would have a BOD value of 5 ppm.

(c) Fluoride deficiency in drinking water is harmful. Soluble
fluoride is often used to bring its concentration upto 1
ppm.

(d) When the pH of rain water is higher than 6.5, it is called
acid rain.

L5.0000 160000
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25. Frequent occurrence of water blooms in a lake indicates 28. Which one of the following statement is neot true ?

(a) nutrient deficiency
(b) oxygen deficiency

(a) pHofdrinking water should be between 5.5 —9.5.
(b) Concentration of DO below 6 ppm is good for the

(c) excessive nutrient availability growth of fish.
(d) absence of herbivores in the lake (c) Clean water would have a BOD value of less than 5 ppm.

26. Which of the following is not a common component of

photochemical smog?
(@) Ozone
(b) Acrolein

(d) Ocxides of sulphur, nitrogen and carbon are the most
widespread air pollutant.

29. A dental disease characterised by mottling of teeth is due to

presence of a certain chemical element in drinking water.

Which is that element?
(c) Peroxyacetyl nitrate (@) Boron (b) Chlorine
(d) Chlorofluorocarbons (c) Fluorine (d) Mercury
27. Which of the following is a sink for CO ? 30. Minamata disease is due to pollution of
(a) Microorganism present in the soil (a) aresenic into the atmosphere
(b) Oceans (b) organic waste into drinking water
(c) Plants (c) oil spill in water

(d) Haemoglobin

(d) industrial waste mercury into fishing water

RESPONSE 25.00©@©@ 26.00O@ 27.000O@ 28.@0®OW@ 29. @®@®OW
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CHEMISTRY (cC15

SYLLABUS : The Solid State

Max. Marks : 120 Marking Scheme : (+ 4) for correct & (—1) for incorrect answer Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. If Germanium crystallises in the same way as diamond, then (a) primitive (b) face centered
which of the following statement is not correct? (o) body centered (d) end centered
(@) Everyatom in the structure is tetrahedrally bonded to 3, Doping of AgCl crystals with CdCl , tesults in
4 at.oms. . L (a) Frenkel defect
(b) Unit cell consists of 8 Ge atoms and co-ordination (b) Schottky defect
number is 4.

) ) (c) Substitutional cation vacancy
(c) All the octahedral voids are occupied. (d) Formation of F - centres

(d) All the octahedral voids and 50% tetrahedral voids 4, A metal crystallizes in 2 cubic phases fcc and bec whose

remain unoccupied. unit cell lengths are 3.5 A and 3.0A respectively. The ratio
2. The cubic unit cell of a metal (molar mass = 63.55g mol~!) of their densities is
has an edge length of 362 pm. Its density is 8.92g cm™3. @ 072 (b) 204
The type of unit cell is () 146 @ 312

1. @O0 2 @OEO 3 @O 4 @®O@
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Coordination numbers of Zn?* and S? in the crystal
structure of wurtzite are

(@ 4,4 () 6,6
(© 84 @ 8,38
The coordination number X (........ ) of each ion in KBr is

changedto Y (.......... )15 72NN

(@) X=6toY =8 applying higher temperature
(b) X=8toY =6 applying high pressure

(c) X=6toY =8 applying high pressure

(d) None of these

The radius of Li* ion is 60pm and that of F~ is 136 pm.
Structure of LiF and coordination number is

(a) LikeNaCl,C.No.=6 (b) LikeCsCl, C.No.=8
(c) Antifluoride, CNo.=8 (d) None of these
The number of carbon atoms per unit cell of diamond unit cell
is:
(@ 8 (b) 6
© 1 @ 4
The pyknometric density of sodium chloride crystal is
2165x 10° kg m3 while its X-ray densityis 2.178 x 103 kg m™.
The fraction of unoccupied sites in sodium chloride crystal
is

@ 596x 1073
© 596x 107

(b) 5.96x 10*
d) 596x 107!

10. Which of the folliowing metal oxides is anti-ferromagnetic in

nature?

11.

12.

13.

14.

DPP/ CC15

(@) MnO, (b) TiO,

© VO, @ o,

Which of the following solids is not an electrical conductor?
(@ Mg(s) (b) TiO(s)

© L @ H,0()

Ther, /r_ratio of ZnS is 0.402. Pick out the false statements
of the following

(@ ZnSis4:4 coordination compound.

(b) ZnS does not crystallize in rock salt type lattice because
r,/1_is too small to avoid overlapping of S?"ions.

(c) Zn*"ion is too small to fit precisely into the octahedral
voids of S ions.

(d) Zn%*ion is too large to fit into the octahedral voids of
S2-ions.

The unit cell dimensions of a cubic lattice (edges a, b, c and

the angles between them, o, B and y) are

@ a=b=c,a=p=7y=90°

(b) a=bzc,a=p=y=90°

(¢ a=b=c,a=y=90° p=900

(d) a#b #c,o=p=90° y=900
The pure crystalline substance on being heated gradually
first forms a turbid liquid at constant temperature and still at

higher temperature turbidity completely disappears. The

behaviour is a characteristic of substance forming.
(a) Allotropic crystals (b) Liquid crystals

(c) Isomeric crystals (d) Isomorphous crystals.

5. @OW 6. @O
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15.

16.

17.

18.

19.

20.
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To get a n-type semiconductor from silicon, it should be
doped with a substance with valency ............ .

@ 2 ®) 1
© 3 @ 5

The second order Bragg diffraction of X-rays with ) =1.0A

from a set of parallel planes in a metal occurs at an angle of
60°. The distance between the scattering planes in the crystal
is

(@) 0575A (b) 1.00A

(© 200A @ L15A

Which of the following oxides shows electrical properties
like metals ?

(a) SiO2 (b) MgO

(©) SO, (s) @ CrO,
Al (at. wt 27) crystallizes in the cubic system with a cell edge
of 4.05 A . Its density is 2.7 g per cm>. Determine the unit
cell type calculate the radius of the Al atom
@) fec,2432A (b) bec, 24324
(¢) bec,1.432A ) fec,1432A
The ratio of inner planar distancess of three types of planes

(d;00-d110-d111) for simple cubic lattice are

@ 1..L. L ® L. L.
V23 32
© w/§:«/5:1 @ 1:42:43
+

. N A
For a cubic geometry the limiting — is:
r

21.

Jc59]
(@) 0414 (b) 0155
(¢ >0.731 d 0731

The incorrect statement for the sulphur atom of ZnS is

@@ As S*" is larger than Zn?* only 4 rather than 6 or 8
S%~ can be packed around Zn 2+

Its structure is similar to diamond except that alternate
atoms are Zn and S

(b
(© As S is larger than Zn?* only 6 rather than 8 or 4
sulphide ions can be placed around Zn%* ions

@

ZnS is a covalent compound

22. AB; crystallizes in a body centred cubic lattice with edge

23.

24.

length ‘a’ equal to 387 pm. The distance between two
oppositely charged ions in the lattice is :

(@ 335pm (b) 250pm (c) 200pm (d) 300pm
How many unit cells are present in a cube-shaped ideal
crystal of NaCl of mass 1.00 g ?

[Atomic masses : Na =23, Cl =35.5]
(@ 5.14 x 10?! unit cells (b) 1.28 x 102! unit cells
(c) 1.71 x 10?! unit cells (d) 2.57 x 102! unit cells

The interionic distance for cesium chloride crystal will be

@ a ® 3
V3a 2a
© — (@ NE]
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25. For fcc if AB s just like the rock salt like structure then, A*
and B~ are located at —

(@) AT -Tetrahedral voids ; B~ - Corner
(b) AT -Corner and faces ; B~ - Octahedral voids
(¢) AT -Octahedral voids ; B~ - Corner and faces

(d) AT -Corner and faces ; B~ - Octahedral and tetrahedral
voids

26. Which of the following exists as covalent crystals in the solid
state ?
(@) Iodine (b) Silicon
(¢) Sulphur (d) Phosphorus
27. The packing fraction for a body-centred cubic is
(a) 042 (b) 053
(c) 068 d) 0.82

28. Consider the radii 0.095 nm (Na*), 0.181 nm (CI7),
0.074 nm (Zn%*), 0.184 nm (S%°), 0.068 nm (Ti*"),
0.140 nm (0%), 0.169 nm (Cs*). Choose the correct option
from among the following. (Use radius ratiorules)

DPP/ CC15

(a) Na* ions are packed in octahedral holes between the
planes of close-packed Cl~ ions.
(b) Zn2*ions are packed in tetrahedral holes
(c) Cs* ions are packed in a simple cubic array of
Cl ions
(d) All of these
29. What type of crystal defect is indicated in the diagram below?

Na*Cl"Na*Cl"Na*Cl™
Cl-[] CI"Na* [ ] Na*
Na*Cl- [_JCI"Na*CI
Cl-Na*Cl"Na* [_] Na*
(a) Interstitial defect
(b) Schottky defect
(c) Frenkel defect

(d) Frenkel & Schottky defects

30. What is the coordination number of sodium in Na,O?
(@ 6 (b) 4
© 8 d 2

5.0000 26000
30.0®OOD
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INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1.  The solubility of a solid in a liquid is significantly affected (d) AH_, <0; solubility % ; temperature 1
by temperature changes. sol . Lo
) 2. The vapour pressure of a solution of the liquids A
Solute + Solvent =—— Solution. (p°=80 mm Hg and x , =0.4)and B (p°= 120 mm Hg and
The system being in a dynamic equilibrium must follow xg = 0.6) is found to be 100 mm Hg. It shows that the
Le-chatelier’s principle. Considering the Le-chatelier’s solution exhibits

principle which of the following is correct? (a) positive deviation from ideal behaviour

(@ AHg, > 0; solubility T ; temperature |, (b) negative deviation from ideal behaviour
(b) AH,<O0; solubility |, ; temperature 1 (c) ideal behaviour

(d) positive deviation for lower conc. and negative for higher
conc.

(¢) AHg,>0; solubility |, ; temperature 1

1. @O 2 @®O®
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1 1
Plot of — Vs — (x, mole fraction of Ain liquid state
XA Ya

and y, in vapour state) is linear whose slope and intercept
respectively are given

o _ o0

@ p3/ps A
PB

PA — Ph

® pi -p% - AP% 2

o _ o0

(C) p(l)3 _p& , PB OPA
B

o _ o0

@ p}/ph . FAER
B

Coolent used in car radiator is aqueous solution of ethylene
glycol. In order to prevent the solution from freezing at
—0.3 °C. How much ethylene glycol must be added to 5 kg of
water 7 (K;=1.86 Kkg mol 1)
(@ 50 kg (b) 50g
(©) 45¢g (@ 40g
A solution contains non-volatile solute of molecular mass
M,. Which of the following can be used to calculate the
molecular mass of solute in terms of osmotic pressure ?

@ M;= (ﬂ)vm (b) M, =(ﬂ)ﬂ
T V) )n=n
© M,= (%)RRT @M, = (%)%

Henry’s law constant of oxygen is 1.4 x 103 mol. lit"!. atm™!
at 298 K. How much of oxygen is dissolved in 100 ml at 298
K when the partial pressure of oxygen is 0.5 atm?

(@ ldg (b) 32g

(©) 224mg (d) 2.24mg

What is the degree of dissociation of sodium chloride, if the
molar mass determined by a cryoscopic method was found to
be31.80¢g mol! [Atomic mass Na=23gmol-! C1=35.5¢
mol-11?

10.

11.

12.

(@) 058 (b) 073

(c) 083 (d)0.92

A solution containing components A and B follows Raoult's
law when

(@) A-Battraction force is greater than A— Aand B-B
(b) A-B attraction force is less than A— Aand B-B

(c) A-B attraction force remains same as A—A and B -B
(d) Volume of solution is different from sum of volume of

solute and solvent
Two 1-litre flask A and B are connected to each other by a
valve which is closed. Flask A has benzene in equilibrium
with its vapours at 30°C. The flask B, is evacuated, and the
valve is opened. Which of the following is true. If temperature
is kept constant.’
(a) Some of the benzene molecules would move to flask B
from flask A.
(b) Vapour pressure will be half the initial value.
(c) The vapour pressure remains unchanged
(d) Some more of the liquid benzene in flask A would
evaporate.

For a solution of two liquids A and B it was proved that
Pg =x(p°as —P°g) +p°g - The resulting solution will be
(a) Non -ideal (b) ideal
(c) semi-ideal (d) None of these

A 0.0020 m aqueous solution of an ionic compound
Co(NH;)s(NO,)Cl freezes at —0.00732 °C. Number of moles
of ions which 1 mol of ionic compound produces on being
dissolved in water will be (K;=—1.86°C/m)

@ 3 b 4

© 1 @ 2

A solution of urea (mol. mass 56 g mol~!) boils at 100.18°C
at the atmospheric pressure. If K; and K, for water are
1.86 and 0.512 K kg mol ! respectively, the above solution
will freeze at

(@ 0654°C (b) -0.654°C

() 654C d) -654°C
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13. In mixture A and B components show -ve deviation as
@ AVy>0
(b AH; <0
(c) A — B interaction is weaker than A — A and B — B

interaction
(d) A - B interaction is stronger than A — A and B — B
interaction.

14. All form ideal solution except
(@ CgHgzand CHy CHy
(b) C,Hgand C,Hql
(© C¢HCland C(HsBr
(d) C,HsIland C,H5 OH.

15. A binary liquid solution is prepared by mixing n-heptane and
ethanol. Which one of the following statements is correct
regarding the behaviour of the solution?

(@) The solution is non-ideal, showing — ve deviation from
Raoult’s Law.

(b) The solution is non-ideal, showing + ve deviation from
Raoult’s Law.

(c) n-heptane shows + ve deviation while ethanol shows
—ve deviation from Raoult’s Law.

(d) The solution formed is an ideal solution.

16. 'Wehave three aqueous solutions of NaCl labelled as 'A’, 'B'
and 'C' with concentrations 0.1M, 0.01M and 0.001M,
respectively. The value of van't Hoff factor for these
solutions will be in the order .

(a) iA<iB<iC (b) iA>iB>iC
(©) i,=ig=i- @ i,<ig>is
17. During depression of freezing point in a solution the
following are in equilibrium
(a) liquid solvent, solid solvent
(b) liquid solvent, solid solute
(o) liquid solute, solid solute
(d) liquid solute, solid solvent

18. A plot of p, or p, vs the mole fractions x; and x, is given

as.

19.

20.

21.

22.

ic63l

_____

Vapour pressure —>
S

.

x,=1 Mole fraction x;=0
x,=0 Xy —>x,=1

In this figure, lines I and II pass through the point for which.

@ x#Lxy=1 ®) x;=x,# 1

© x=Lx,#1 @d x=x=1

Which of the following modes of expressing concentration is

independent of temperature ?

(a) Molarity (b) Molality

(c) Formality (d) Normality

How many grams of concentrated nitric acid solution should

be used to prepare 250 mL of 2.0M HNO; ? The concentrated

acidis 70% HNO,

(@ 90.0 g conc. HNO; (b) 70.0g conc. HNO,

(©) 54.0gconc. HNO; (d) 45.0gconc. HNO,
Which among the following will show maximum osmotic
pressure?

(@) 1MNaCl (b) 1M MgCl,
(© 1M (NH,);PO, (d) 1MNa,SO,

The boiling point of 0.2 mol kg~! solution of X in water is

greater than equimolal solution of Y in water. Which one of

the following statements is true in this case ?

(@) Molecular mass of X is greater than the molecular mass

of Y.
(b) Molecular mass of X is less than the molecular mass of
Y

() Y is undergoing dissociation in water while X

undergoes no change.

(d) Xisundergoing dissociation in water.
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23. Which of the following 0.10 m aqueous solutions will have
the lowest freezing point ?

(@) Aly(SOy); (b) C4H;,04
(© Ka () C,Hy0y,

24. 1If sodium sulphate is considered to be completely
dissociated into cations and anions in aqueous solution,

the change in freezing point of water (AT, when 0.01 mol
of sodium sulphate is dissolved in 1 kg of water, is (Kf: 1.86

Kkgmad-1)
@@ 0372K (b) 00558K
(©) 00744K () 00186K

25. Which one of the following salts will have the same value of
van’t Hoff factor (i) as that of K,[Fe(CN)].

(@) Aly(SOy); (b) NaCl
(©) AINOy); (d) Na,SO,.
26. Mole fraction of the solute in a 1.00 molal aqueous solution
is:
(@ 0.1770 (b) 00177
() 00344 d 17700

27. 25.3 gof sodium carbonate, Na,COj is dissolved in enough
water to make 250 mL of solution. If sodium carbonate

dissociates completely, molar concentration of sodium ions,

Na* and carbonate ions, CO%‘ are respectively (Molar
mass of Na,CO; =106 g mol 1)
(@ 0.955Mand 1.910M
(b) 1.910Mand 0.955M
(¢) 1.90Mand 1.910M
(d) 0477Mand 0477M
28. Azeotropic mixture of HCl and H,O has
(@) 48% HCl (b) 22.2% HCl
() 36% HCl (d) 20.2% HCl
29. Freezing point of an aqueous solution is — 0.186°C. If
the values of K, and K. of water are respectively 0.52 K kg
mol~! and 1.86 K kg mol™!, then the elevation of boiling
point of the solution in K is
(@ 052 (b) 104
© 134 d) 0052
30. Which of the following statements, regarding the mole
fraction (x) of a component in solution, is incorrect?
@ O<x<l1
(b) x<l1
(o) xisalways non-negative
d) 2<x<2

B.0OOD 4O
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Which of the following expressions correctly represents
the equivalent conductance at infinite dilution of Al,(SO,)5,

[}
Given that AOAI3+ and ASO%— are the equivalent

conductances at infinite dilution of the respective ions?

1 o 1 o o o
@ 3 At EASO?( ® 27+t 3Aso%-
© AlprtAg o2 ) (A°Al3+ + A; 0%_)x 6

M
The equivalent conductance of EY) solution of a weak

monobasic acid is 8.0 mho cm? and at infinite dilution is
400 mho cm?. The dissociation constant of this acid is:

(a) 125x10° (b) 6.25x104
() 1.25x10% d 125x10°
Aqueous solution of which of the following compounds is
the best conductor of electric current ?
(@ Aceticacid, C,H,0O,
(b) Hydrochloric acid, HCI
(c) Ammonia, NH,
(d) Fructose, CH,;,O,
The standard EMF of Daniell cell is 1.10 volt. The maximum
electrical work obtained from the Daniell cell is
(@ 2123KkJ
(b) 1754KJ
(¢) 106.15kJ
(d) 53.07kJ

1. @O0 2 @OEO 3 @O 4 @®O@
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9. If the E°_; for a given reaction has a negative value, then
5. Which of the following reaction occurs at the cathode during which of the following gives the correct relationships for the
the charging of lead storage battery? values of AG° and Keq ?
(@) 24 - @ AG°>0;K . >1 (©) AG°<0; K >1
Po™ +2e Pb © AG°<0;K <1 ()] AG°>0; K <1
(®) Pb2* +S0 i —PbSO, 10. Standard electrode potentials are Fe*?/Fe
c 2 _ [ E° = -0.44]; Fe*3/Fe*2 E° =+ 0.77 ; If Fe*2, Fe*3 and Fe
© Py Pb™" +2e blocks are kept together, then
(d) PbSO,+2H,0—> 2PbO, +4H" +SO5 +2¢” @ Fe*j increases
+
6. Molar ionic conductivities of a two-bivalent electrolytes (®) l;f +2decreases
e .
x2* and y2— are 57 and 73 respectively. The molar © Fo'3 remains unchanged
conductivity of the solution formed by them will be (d) Fe'? decreases
(@ 130S cm?mol! 11.  An electrolytic cell contains a solution of Ag,SO, and has
b) 65S cm2mol! platinum electrodes. A current is passed until 1.6 gm of O
(b) 2
2 o)1 has been liberated at anode. The amount of silver deposited
(c) 260S cm*mol
(d) 187Scm?mol! at cathode would be
7.  Kohlrausch’s law states that at : (@) 107.88gm (b) 1.6gm
(a) finite dilution, each ion makes definite contribution to © 08gm (d) 21.60gm
equivalent conductance of an electrolyte, whatever be  12. If ¢ denotes reduction potential, then which is true?
the nature of the other ion of the electrolyte.
E° . =¢_ . — b) E° = + 6
(b) infinite dilution each ion makes definite contribution @ Eo= ¢ right @ e ®) oo = @req + ¢ right
to equivalent conductance of an electrolyte depending © E°y= ¢ren— ¢ right (@) E°y==(9 1+ ¢ right)‘
on the nature of the other ion of the electrolyte. 13. In a fuel cell methanol is used as fuel and oxygen gas is used
(c) infinite dilution, each ion makes definite contribution as an oxidizer. The reaction is
t(; (t:l(:ndlzlcital‘{ce of fagl ele;:tr(t)lytle whatever be the nature CH;0H(l) +3/20, (g) CO,(g) +2H,0(l)
o7 e OLRET 1on OF the etectro yte. . —_ At 298 K standard Gibb’s energies of formation for CH,OH(J),
(d) infinite dilution, each ion makes definite contriubtion 3
. H,0O(!) and and CO, (g) are —166.2 —237.2 and —394.4 kJ mol
to equivalent conductance of an electrolyte, whatever 278 2 .
be the nature of the other ion of the electrolyte. .respectlvely. If_sltandar.d enthalpy of combust} on of methonal
8. Standard free energies of formation (in kJ/mol) at 298 K are zs)_ 78%2/“ mol™, efficiency oftl(ls)fug ‘;ell will be:
~237.2,-394.4 and - 8.2 for H,0(l), CO,(g) and pentane (g), (2) 97 ; @ % ;
. o ! o o
Zif)iesc.tlvely. The value E' cell for the pentane-oxygen fuel 14. Forthe cell reaction,
@ 1 §68V Cu?* (C,, aq) + Zn(s) = Zn?* (C,, aq) + Cu(s) of an
?) 2' 0968V electrochemical cell, the change in free energy, AG, ata given
EC)) 1' 0963V temperature is a function of
@ 0‘0968V (@ In(C) (b) In(C,/C)
) © In(C) (d In(C,+C)
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15.

16.

17.

18.

19.
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When electric current is passed through acidified water,
112 ml of hydrogen gas at STP collected at the cathode in
965 seconds. The current passed in amperes is

@@ 10 (b) 05 (©) 01 d 20

The electrode potential E(an * fzm) of a zinc electrode at

25°C with an aqueous solution of 0.1 M ZnSO, is

° =—0.76 V. A M—006 298K
[E(Zn2+/Zn) =-0.76 V. Assume =0.06 at 1.
@@ +0.73 () -0.79
(©) -082 @ -0.70

A gas X at 1 atm is bubbled through a solution containing a
mixture of 1 M Y- and M Z~ at 25°C. If the reduction potential
of Z>Y > X, then,

(a) Y will oxidize X and not Z

(b) Y will oxidize Z and not X

(c) Y will oxidize both X and Z

(d) Y will reduce both X and Z

For the electrochemical cell, M |M™* || X~ | X,

E°M* /M =044Vand E° (X/X7)=0.33V.

From this data one can deduce that

(@) M+X—>M*+X" is the spontaneous reaction

(b) M*+X~—>M+X is the spontaneous reaction

(© E_=077V

d) E_,=-077V

Standard electrode potential data are useful for understanding
the suitability of an oxidant in a redox titration. Some half cell
reactions and their standard potentials are given below:

MnOj (aq.) +8H" (aq.)+ 5e~ — Mn>* (aq.) + 4H,0(1)
E°=151V

Cr,03" (aq.)+14H" (aq.) + 6e~ — 2Cr** (aq.)+ 7H,0(l)
E°=1.38V

Fe¥*(ag.)+e” — Fe?"(aq) E°=077V

Cl,(g)+2¢ —2Cl (aq) E°=140V

Identify the only incorrect statement regarding the
quantitative estimation of aqueous Fe(NO,),

(a) MnOj can be used in aqueous HCI
(b) Cr2O$’ can be used in aqueous HCI1

20.

21.

22.

23.

24.

jco67]
(¢) MnOj, can be used in aqueous H,SO,

(d) CrzOg' can be used in aqueous H,SO,
A hypothetical electrochemical cell is shown below

A|AT (xM)||B* (yM)|B

The emf measured is +0.20 V. The cell reaction is
(@ At+e—>A;B*+e—B

(b) The cell reaction cannot be predicted

(¢ A+B*—>A*+B

d A*+B—>A+B*

Conductance of 0.1 M KCl (conductivity = X Ohm 'em™)
filled in a conductivity cell is Y Ohm™!. If the conductance

of 0.1 M NaOH filled in the same cell is Z Ohm™ ! , the molar
conductance of NaOH will be

@ ol Xz

@ 10°X2 ® 10032 © 1022

Y Y Y Y
On the basis of the following E° values, the strongest
oxidizing agent is :
Fe(CN)]* >[Fe(CN) - +e;E°=-0.35V
Fe2+ —» Fe3* +e; E°=-0.77V
(@) [FeCN);I* (b) Fe*
() Fe¥* (d) [Fe(CN)sI-
The mathematical expression for law of independent
migration of ions and Ostwald’s dilution law are given by

@ A=AS-BC” (b) A°=F(U,+U_)

A° 1 Apc
(d) A = o + 02
The variation of equivalent conductance of strong
electrolyte with (concentration)”? is represented by

© A} =v,A +V_A_

i 1
@ * \ ® > \/
Je—> Je—>

Tf 1
© * @kL__
Je—> Ve—s

50000 16.00O0
20.0000 21O

17.0®O@
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DPP/ CC17

A device that converts energy of combustion of fuels like
hydrogen and methane, directly into electrical energy is

known as : 29.

(a) Electrolyticcell ~ (b) Dynamo
(c) Ni-Cdcell (d) FuelCell

In acidic medium MnO, is an oxidant as

MnO, (s) +4H* +2¢” —>Mn?* +2H,0
If the pH of solution is decreased by one unit, the electrode

potential of the half cell Pt : MnO, Mn 2+ will change by
(@ 0236V (b) -0236V
(c) -0.118V d) 0118V

Consider the following cell reaction:

2Fe(s)+0,(g)+4H" (ag) > 2Fe?t (ag)+2H,0();E° =1.67V
At [Fe?*] = 103 M, p(O,) = 0.1 atm and pH = 3, the cell
potential at 25°Cis
(@ 147V

c 187V d 157V
In a hydrogen-oxygen fuel cell, combustion of hydrogen
occurs to
(a) produce high purity water
(b) create potential difference between two electrodes

(b) 177V 30.

(c) generate heat

(d) remove adsorbed oxygen from electron surfaces

Consider the following relations for emf of a electrochemical

cell:

@) emfofcell = (Oxidation potential of anode) — (Reduction
potential of cathode)

@ii) emfofcell = (Oxidation potential of anode) + (Reduction
potential of cathode)

@iii) emfof cell = (Reduction potential of anode) + (Reduction
potential of cathode)

(iv) emfof cell = (Oxidation potential of anode) — (Oxidation
potential of cathode)

Which of the above relations are correct?

(@) (ii)and (iv)

(b) (iii) and (i)

(c) () and(ii)

(d) (i) and (iv)

A hydrogen gas electrode is made by dipping platinum wire

in a solution of HCI of pH = 10 and by passing hydrogen

gas around the platinum wire at one atm pressure. The

oxidation potential of electrode would be ?

(@ 059V (b) 0118V

(¢ 118V d) 0059V

30. @O

5.0000 260000 27.000Q0 228.O®OG 29 @OOG
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CHEMISTRY [(cC1s

SYLLABUS : Chemical Kinetics

Max. Marks : 120 Marking Scheme : + 4 for correct & (—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. The temperature dependence of rate constant (k) of a 3. Thehalflife period for catalytic decomposition of AB5 at 50

chemical reaction is written in terms of Arrhenius equation, mm Hg is 4 hrs and at 100 mm Hg it is 2 hrs. The order of
k = Ae E/RT Activation energy (E,) of the reaction can be reaction is
calculated by plotting (@ 1 ®) 3
1 1 © 2 @ o
kvs. T~ log k vs —
@ Vs log T ®) & T 4.  For thefirst order reaction
© logkvs. 1og1 T @ kvs.T C,H,O(g) > CH,4(g) + CO(g) ,the initial pressure of

C,H,O(g) is 80 torr and total pressure at the end of 20

i ; 3 ~1g-1
2. Therateconstant of thereaction A— Bis0.6x 10 mol LS~ . minutes is 120 torr. The time needed for 75% decomposition

If the concentration of A is 5 M then concentration of B

after 20 minutes is : of C2H40‘W0111d be : '
(@ 1.08M (b) 3.60M (@) 20 minutes (b) 40 minutes
(© 036M @ 072M (©) 80 minutes (d) 120 minutes

1. @O0 2 @OEO 3 @O 4 @®O@
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When a biochemical reaction is carried out in laboratory in
the absence of enzyme then rate of reaction obtained is
1076 times, then activation energy of reaction in the Presence
of enzyme is

6
@ RT
(b) Different from E, obtained in laboratory
(o) Pisrequired
(d) Can't say anything
In a reaction A — Products, when start is made from
8.0 x 1072 M of A, half-life is found to be 120 minute. For the
initial concentration 4.0 x 10~2 M, the half-life of the reaction
becomes 240 minute. The order of the reaction is :
(@) zero (b) one
(c) two d 05
In a first-order reaction A — B, if k is rate constant and
inital concentration of the reactant A is 0.5 M, then the half-
life is

% log?2
(@ . (®) o3
In2 0.693
© T @ W

The rate expression for the reaction A(g) + B(g)—>C(g) is

rate = kCZACI/B2 . What changes in the initial concentrations

of A and B will cause the rate of reaction to increase by a
factor of eight?

(@) C,x2;Cyx2 (b) C,x2;Cyx4

(©) C,x1;Cyx4 (d) C,x4;,Cyx1

The reaction A(g) + 2B(g) — C(g) + D(g) is an elementary
process. In an experiment involving this reaction, the initial
partial pressures of A and B are p, = 0.60 atm and p=0.80
atm respectively. When p= 0.20 atm, the rate of the reaction
relative to the initial rate is
(@ 1/6

(©) 1736

(b) 112
d 118

10.

11.

12.

13.

Select the rate law that corresponds to data shown for the
following reaction
A +B —— products.

Exp. [A] [B] Initial rate
1 0012 0035 0.1
2 0024 0070 08
3 0024 0035 0.1
4 0012 0070 08

(@ rate=k[B]?
(b) rate=k[B]*
(c) rate=k[A][B]?
(d) rate=k[AJ?[B)?
A radioactive element gets spilled over the floor of a room. Its
half-life period is 30 days. If the initial velocity is ten times the
permissible value, after how many days will it be safe to enter
the room?
(a) 100 days (b) 1000 days
(o) 300 days (d) 10 days
The energies of activation for forward and reverse reactions
for A, + B, = 2AB are 180 kJ mol~! and 200 kJ mol™!
respectively. The presence of a catalyst lowers the activation
energy of both (forward and reverse) reactions by 100 kJ
mol~!. The enthalpy change of the reaction (A, +B,®
2AB) in the presence of a catalyst will be (in kJ mol~!)

(@ 2 (b) 300
© 120 d) 280
Consider the reaction :

Cly(aq) +H,S(aq) > S(s)+2H" (ag) +2C1 (aq)

The rate equation for this reaction is

rate = k[Cl, ][H,S]

Which of these mechanisms is/are consistent with this rate
equation?

A. Cl, +H,S —» H" +Cl” +CI* +HS™ (slow)

CI"+HS” 5> H'+CI +S  (faq1)

5. @OW 6. @O
0.OOODO NLO®OOD

7.

2.@®OOD

OO0 8 OO 9 EE®OO
B.@OO0W
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B. H,S<=H" +HS (fastequilibrium)
Cl, +HS™ — 2C1” +H* +S (Slow)
(a) Bonly (b) BothAandB

(c) Neither Anor B (d) A only
14. Theinitial rates of reaction
3A + 2B + C —— Products, at different initial
concentrations are given below:

Initial rate, [A]l,M  [B],M [C],M
Ms-!
5.0x 1073 0010 0005 0010
5.0x 1073 0010 0005 0015
1.0x 1072 0010 0010 0010
125x1073 0005 0005 0010
The order with respect to the reactants, A, B and C are
respectively
@ 3,2,0 () 3,2,1 () 2,2,0 (d) 2,1,0

15. In a reversible reaction the energy of activation of the
forward reaction is 50 kcal. The energy of activation for the
reverse reaction will be
(@) <50kcal
(b) either greater than or less than 50 kcal
(¢) 50kcal
(d) >50kcal

16. Halflife period of a first-order reaction is 1386 seconds. The
specific rate constant of the reaction is:

(@ 0.5x102s7! (b) 0.5x103s1
(©) 5.0x102s! (d) 5.0x103s1
17. t; can betaken as the time taken for the concentration of a

4
reactant to drop to % of its initial value. If the rate constant

.. t .
for a first order reaction is k, the i can be written as

@ 0.75/k (b) 0.69/k
© 029k d 0.10/k

jc71]
18. Activation energy (E,) and rate constants (k; and k,) of a

chemical reaction at two different temperatures (7 and T)
are related by :

1 10 )
(@) lnk—2=—E—“E———$ ®) lnk_2=_E_aEL_L2
ki REL Toi ki RET, T
1 1b k, E,g1 10
© lnk—2=—ig—+—$ (d ln—2=—“g———$
kq RET, Tip kk REL T,b

19. Consider a reaction aG + bH — Products. When
concentration of both the reactants G and H is doubled, the
rate increases by eight times. However, when concentration
of G is doubled keeping the concentration of H fixed, the
rate is doubled. The overall order of the reaction is

@@ o0 ®) 1
© 2 @ 3
20. The rate law for a reaction between the substances A and B
is given by

Rate=k [A]" [B]™

On doubling the concentration of A and halving the
concentration of B, the ratio of the new rate to the earlier rate
of the reaction will be as

(@ (m+n) (b) (n-m)

(© 20w @ S

21. The rate constants k; and k, for two different reactions are

1016 2000 4nd 1015 . ¢ 1%00T respectively. The temperature

at which k| =k, is:

1000

2000
2K /"
@ 2.303

(a) 1000K (b) 2303

(c) 2000K

D.EOOW 20.0EOCW

4.0 1550000
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22. Match the columns 26. The given reaction
Columm- 1 Column - 1T 2FeCl; +SnCl, —>2FeCl, +SnCl,
_ [Rol-[R] _ 2.303 is an example of
&) k= =" ® k= 2"2000 P
5303 R ty2 (a) first order reaction (b) second order reaction
B) k= -_logﬂ (@) Rate constant for zero (c) third order reaction (d) None of these
t [R] q ] 27. Consider the reaction
or e{ga‘:‘“’" N, (g) +3H, (2) > 2NH; (g)
= 0
© Value of kfor first ® k m The equality relationship between dINH;] and ——d[?z] is
. t
order reaction V\[/llgn @ + d[NH;] _ _2d[H,] . d[NH;] _ _3d[H,]
t= tjand[R]= TO dt 3 dt dt 2 dt
2 d[NH d[H d[NH 1d[H
(D) Value of k for zero (s) Rate constant for first © [NH;] =- [H,)] (d [NH] =-= [H]
order reaction when order reaction . dt dt , at 3 dt
[R] 28. Which of the following statements is incorrect?
t=ty and [R]= TO (a) Activation energy for the forward reaction equals to

@ A-(s),B-(q),C-(p),D-(r)
b A-(q),B-(s),C-(p),D-(r)
© A-(@.B-(p),C-(s),D-(r)
@ A-(@@),B-(s),C-(p),D-(

activation energy for the reverse reaction

(b) For a reversible reaction, an increase in temperature
increases the reaction rate for both the forward and the
backward reaction

(c) Thelarger the initial reactant concentration for a second

23. Theslopein Arrhenius plot, is equal to: order reaction, the shorter is its half-life.
@ - E, ®) E, (d) When Atis infinitesimally small, the average rate equals
2.303R R the instantaneous rate
R 29. 3A — B +C, it would be a zero order reaction when
) - (d) None of these L .
2.303E, (a) the rate o.f reaction is proportional to square of
concentration of A
24. For the reaction A+ B —— products, it is observed that: (b) therate of reaction remains same at any concentration
(1) On doubling the initial concentration of A only, the of A
rate of reaction is also doubled and (c) therateremains unchanged at any concentration of B
(2) Ondoubling the initial concentrations of both A and B, and C
there is a change by a factor of 8 in the rate of the reaction. (d) the rate of reaction doubles if concentration of B is
The rate of this reaction is given by: increased to double
(@) rate=k[A][B]> (b) rate=k[A]?[B]? 30. The decomposition of a substance follows first order kinetics.
(c) rate=k[A][B] (d) rate=k[A]?[B] Its concentration is reduced to 1/8th of its initial value in 24
25. For the reaction 2N,05 —4NO, +0O, , rate and rate minutes. The rate constant of the decomposition process is

constant are 1.02 x 10~ mol lit™! sec! and 3.4x1075 sec™!
respectively then concentration of N, O at that time will be
(@ 1.732M

() 34x10°M

(b) 3M
d) 1.02x10*M

0.692 .
——— min
24

2.303 [gj i L
@ Ty %17

(@) 1/24min™! (b)

2303, (1) . 4
(C) Tlog g min

2.0000 23.0000
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CHEMISTRY (cC19

SYLLABUS : Surface Chemistry

Marking Scheme : + 4 for correct & (—1) for incorrect

Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

Which of the following electrolytes is least effective in
coagulating ferric hydroxide solution?

(@) KBr (®) K,SO,
(© K,CrO, (d) K, [Fe(CN)4]
Cod Liver oil is

(a) fatdispersedin water (b) water dispersed in fat

(c) water dispersedinoil  (d) fat dispersed in fat.

One desires to prepare a positively charged sol of silver

iodide. This can be achieved by

(@) adding small amount of AgNO, solution to KI solution
in slight excess

(b) adding small amount of KI solution to AgNO, solution
in slight excess

() mixing equal volumes of equimolar solutions of AgNO,
and KI

(d) None of these

Which of the following statements is not true about the oil-

in-water type emulsion?

(a) On addition of small amount of water, no separate layer
of water appears

(b) On addition of oil, separate layer of oil is formed

(c) Addition of an electrolyte causes the conductivity of
the emulsion to increase

(d) Addition of small amount of oil soluble dye renders
the entire emulsion coloured.

1. @O0 2 @O 3 @O 4 @®O@
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Freundlich equation for adsorption of gases (in amount of x g)
on a solid (in amount of m g) at constant temperature can be
expressed as

@) logi=logp+llogk(b) logi=logk+llogp
m n m n

n

x X 1
©) ;cx:p d ;—logp+;logk
The size of colloidal particles is of the order
(@ >01p (b) 1Imuto0.2pu
(©) <lmu (d) >10mp
Which of the following constitutes irreversible colloidal
system in water as dispersion medium?
(a) Clay (b) Platinum
(c) Fe(OH), (d) All of these
Which of the following forms cationic micelles above certain
concentration?
(@ Sodium dodecyl sulphate
(b) Sodium acetate
(¢) Urea
(d) Cetyl trimethyl ammonium bromide
Position of non-polar and polar part in micelle is
(a) polar at outer surface and non-polar at inner surface
(b) polar at inner surface and non-polar at outer surface
(c) distributed all over the surface
(d) present in the surface only

10. The cause of Brownian movement is

RESPONSE
GRID

(a) Heat changes in liquid state

(b) Convectional currents

(¢) The impact of molecules of the dispersion medium on
the colloidal particles.

(d) Attractive forces between the colloidal particles and
molecules of dispersion medium.

11.

12.

13.

14.

Which of the following curves is in accordance with
Freundlich adsorption isotherm ?

(@) (b)

log x/m —
log x/m —

pP—

© @

/

logp' =

log x/m —

log x’'m —

logp —

A colloidal solution is subjected to an electrical field. The

particles move towards anode. The coagulation of same sol

is studied using NaCl, BaCl2 and AlCl3 solutions. Their

coagulating power should be

(@) NaCl>BaCl,>AlCl,

(b) BaCl,>AlCl; >NaCl

(©) AICl; >BaCl;>NaCl

(d) BaCl,>NaCl>AICl,

Which of the following is most effective in causing the

coagulation of ferric hydroxide sol?

(@ KC (b) KNO,

© K,SO, (d) K;[Fe(CN)]

Alum helps in purifying water by

(a) forming Si complex with clay particles

(b) sulphate part which combines with the dirt and removes
it

(c) aluminium which coagulates the mud particles

(d) making mud water soluble

5. @OW 6. @O
10.0000 ILO®OW
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15.

16.

17.

18.

19.

20.
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surface of solid?

Jc75]
Which is not correct regarding the adsorption of a gas on (b) Mixing the sols has no effect
(©) Sodium sulphate solution causes coagulation in both
(@ On increasing temperature, adsorption increases sols
(d) Magnesium chloride solution coagulates, the gold sol

continuously
(b) Enthalpy and entropy changes are —ve
(c) Adsorption is more for some specific substances
(d) This phenomenon is reversible

The heats of adsorption in physisorption lie in the range (in
kJ/mol)

(a) 40-400 (b) 40-100
(c) 10-40 d 1-10
Example of intrinsic colloid is

(@) glue (b) sulphur
(c) Fe (d) As,S;

For adsorption of a gas on a solid, the plot of log x/m vs log
P is linear with slope equal to (n being whole number)

@ k (b) logk
© n @ =
n

Which of the following statements is incorrect?
(a) Colloidal gold is used for intramuscular injection.
(b

Colloidal solution of latex is used in preparation of
rubber.

(c) Photographic films are prepared by coating an
emulsion of AgBr in gelatin over glass plate.

(d) Tannin used in leather industry contains positively

charged colloidal particles.

The disperse phase in colloidal iron (IIT) hydroxide and

colloidal gold is positively and negatively charged,

respectively. Which of the following statements is NOT

correct?

(a) Coagulation in both sols can be brought about by
electrophoresis

21.

22.

23.

24.

more readily than the iron (III) hydroxide sol.
Which of the following will show Tyndall effect?
(@ Aqueous solution of soap below critical micelle
concentration.
(b) Aqueous solution of soap above critical micelle
concentration.
() Aqueous solution of sodium chloride.
(d) Aqueous solution of sugar.
If x is amount of adsorbate and m is amount of adsorbent,
which of the following relations is not related to adsorption
process ?
(@ x/m=f(p)atconstant T.
(b) x/m=f(T)at constant p.
(¢ p=f(T)atconstant (x/m).

@

In Langmuir's model of adsorption of a gas on a solid surface
(a) the mass of gas striking a given area of surface is
proportional to the pressure of the gas

the mass of gas striking a given area of surface is
independent of the pressure of the gas

(c) the rate of dissociation of adsorbed molecules from
the surface does not depend on the surface covered
the adsorption at a single site on the surface may
involve multiple molecules at the same time

Which of the following gas molecules have maximum value
of enthalpy of physisorption?
@ CH,

© HO

E_ T
m

(b)
GV

(b) Ne
(d) H,

L5.0000 160000
200000 21.O®OW
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Which one of the following statements is not correct?

(@) The value of equilibrium constant is changed in the
presence of a catalyst in the reaction at equilibrium

(b) Enzymes catalyse mainly bio-chemical reactions

() Coenzymes increase the catalytic activity of enzyme

(d) Catalyst does not initiate any reaction

Among the electrolytes NaZSO4, CaClz, A12(SO4)3 and

NH,Cl, the most effective coagulating agent for Sb,S5 sol

is

(@) Na,SO, (b) CaCl,

(©) Al)(SO,), (d) NH,Cl

Which of the following is not a favourable condition for

physical adsorption ?

(a) High pressure

(b) Negative AH

(c) Higher critical temperature of adsorbate

(d) High temperature

28.

29.

30.

At high pressure, the entire surface gets covered by a
monomolecular layer of the gas follows

(a) three-halved order (b) second-order

(c) first-order (d) zero-order

At the Critical Micelle Concentration (CMC) the surfactant
molecules

(@) decompose

(b) dissociate

(c) associate

(d) become completely soluble
Peptization involves

(a) precipitation of colloidal particles
(b) disintegration of colloidal aggregates
(c) evaporation of dispersion medium
(d) impact of molecules of the dispersion medium on the
colloidal particles

30.0®O0D
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CHEMISTRY (CC20

SYLLABUS : General Principles and Processes of Isolation of Elements

Max. Marks : 120 Marking Scheme : + 4 for correct & (—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1.  Identity x, y, z for the following metallurgical process. (@ Pb+Sn (b) Cu+Sn

Metal sulphide __* , Metal oxide __Y , Impure metal (© Cu+Zn () Pb+Zn

Which reagent is used in Bayer’s process?

%, Pure metal. (@) Na,CO, (b) Carbon
x, y and z are respectively (c) NaOH (d) Silica
(a) roasting, smelting, electrolysis 4. Thomas slagis
(b) roasting, calcination, smelting (@) Cay(POy),
(c) calcination, auto-reduction, bassemerisation (b) CaSiO3
(d) none of the above is correct (¢) Mixture of (a) and (b)

2.  Bronzeis a mixture of (d) FeSiO,

1. @O0 2 @O 3 @O 4 @®O@

Space for Rough Work




DPP/ CC20

Jc-78}
5. Which of the following condition favours the reduction of for the reaction
ametal oxide to metal?

(@ AH=+ve, TAS =+ ve at low temperature
(b) AH=+ve, TAS = - ve at any temperature
(¢) AH=-ve, TAS = - ve at high temperature
(d) AH=-ve, TAS = + ve at any temperature
6.  Which of the following fluxes is used to remove acidic
impurities in metallurgical process?
(a) Silica
(b) Lime stone
(¢) Sodium chloride
(d) Sodium carbonate
7. A basic lining is given to a furnace by using
(a) Calcined dalomite
(b) Limestone
(¢) hae matite
(d) silica
8.  Electromagnetic separation is used in the concentration of
(a) copper pyrites (b) bauxite
(c) cassiterite (d) cinnabar
9.  Extraction of gold and silver involves leaching with CN~
ion. Silver is later recovered by
(a) distillation
(b) zonerefining
(c) displacement with Zn
(d) liquation
10. Which of the following reactions is an example for calcination
process ?

(@) 2Ag+2HCl+(0)— 2AgCl+H,0
(b) 2Zn+0, - 2Zn0

(¢©) 2ZnS+30, —2Zn0O+2S0,

(d) MgCO; —»MgO+CO,

11. A G° vsTplotin the Ellingham’s diagram slopes downward

1
(@ Mg+ 502 — MgO
1
b) 2Ag+ 502 - Ag,0
© C+%02 —CO

1
@ €O+ 0y CO,

12. Which of the following elements is present as the impurity
to the maximum extent in the pig iron ?
(@) Manganese (b) Carbon
(c) Silicon (d) Phosphorus
13. Among the following statements the incorrect one is
(a) Calamine and siderite are carbonates
(b) Argentite and cuprite are oxides
(c) Zinc blende and iron pyrites are sulphides
(d) Malachite and azurite are ores of copper.
14. Match list I with list IT and select the correct answer using
the codes given below the lists:

List1 List1I
I Cyanide process A. Ultrapure Ge
II. Floatation process B. Pineoil

C. Extraction of Al
D. Extraction of Au

III. Electrolytic reduction
IV. Zonerefining
Codes:
(@ I-C,I-A,1I-D,IV-B (b) I-DJI-B,II-C,IV-A
(¢) -CII-BJII-D,IV-A (d) I-DI-AII-CIV-B
15. A coupled reaction is takes place as follow—
A+B — C+D, AG°=+xkj
D+E —>F AG°=-ykj
for the spontaneity of reaction A + B + E —— C+F,
which of the following is correct?
(@ 2x=y (b) x<y
© x>y d) x=(y)xTAS
16. Aluminium is extracted from alumina (Al,O; ) by electrolysis

5. @OW 6. OO
0.0 I1LEOEEOW
5000
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17.

18.

19.

20.

RESPONSE
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of a molten mixture of

(@) Al,O;+HF +NaAlF,

(b) Al,O5 +CaF, + NaAlF,

(¢) Al,O;+NajAlF, + CaF,

(d) Al,O; +KF + NajAlF,
Which of the following statements, about the advantage of
roasting of sulphide ore before reduction is not true?

(@) The AG{ of the sulphide is greater than those for CS,
and H,S.

(b) The AGY is negative for roasting of sulphide ore to oxide.

(c) Roasting of the sulphide to the oxide is thermodynamically
feasible.

(d) Carbon and hydrogen are suitable reducing agents for
reduction of metal sulphides.
In the extraction of copper from its sulphide ore, the metal is
finally obtained by the reduction of cuprous oxide with :
(@) Copper (I) sulphide (Cu,S)
(b) Sulphur dioxide (SO,)
(c) Iron sulphide (FeS)
(d) Carbon monoxide (CO)
The method of zone refining of metals is based on the
principle of
(@) Greater solubility of the impurity in the molten state
than in the solid
Greater mobility of the pure metal than that of the
impurity
Higher melting point of the impurity than that of the
pure metal
Greater noble character of the solid metal than that of
the impurity
In the cyanide extraction process of silver from argentite

(b)
©
@

21.

22.

23.

24.

25.

Jc79]

ore, the oxidising and reducing agents used are

(@ O,and CO respectively

(b) O, and Zn dust respectively
(©) HNOj; and Zn dust respectively
(d) HNOj; and CO respectively

The metal oxide which cannot be reduced to metal by carbon
is

(@) Fe,0O4 (b) AlL,O4
(c) PbO d) ZnO
Which of the following reaction takes place in blast furnace
during extraction of copper ?
(@ 2Cu,S+30,—>2Cu,0+2S0,
(b) 2FeS+30,——2FeO+2S0,
© 2Cuy0+CupS——6Cu+S0,
(d) All of these
Which process represents the change,
Ti+ 212 - TlI4 —>Ti+ 212
(a) Cupellation
(b) Van Arkel
(c) Polling
(d) Zone Refining

Among the following groups of oxides, the group containing
oxides that cannot be reduced by carbon to give the
respective metals is

(a) Cu,0,Sn0, (b) Fe,03,Zn0O

(c) Ca0,K,0 (d) PbO,Fes;0,

Which of the following pairs of metals is purified by van
Arkel method ?
(@) GaandIn
(©) AgandAu

(b) ZrandTi
(d) NiandFe

16.OOOW 17.00
2L.OO0 2.0

18. @O0
2.0000Q0 40000 25. @O
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Which of the following reaction(s) occur in temperature
range 500 — 800 K in blast furnace.
@ FeyO3+CO——>2Fe0+CO,
@) Fe;04+4CO——>3Fe+4CO,
(iii) FeO+CO——Fe+CO,
@ivy C+CO,——2CO
(@ (i) and (i) (b) (), (ii) and (iii)
(c) (i) and (iv) (d) (@v)only
Which of the following pair is incorrectly matched ?
(@) Magnetite — Fe;O,  (b) Copper glance - Cu,S
(0 Calamine —ZnCO; (d) Zincite —ZnS
Before introducing FeO in blast furnace, it is converted to
Fe,O; by roasting so that
(a) it may not be removed as slag with silica
(b) it may not evaporate in the furnace
(c) presence of it may increase the m.pt. of charge
(d) None of these.
Which of the following statements is correct ?

DPP/ CC20

(a) Gangues are carefully chosen to combine with the slag
present in the ore to produce easily fusible flux to carry
away the impurities

(b) Slags are carefully chosen to combine with the flux
present in the ore to produce easily fusible gangue to
carry away the impurities

(o) Gangues are carefully chosen to combine with the flux
present in the ore to produce easily fusible slag to
carry away the impurities

(d) Fluxes are carefully chosen to combine with the gangue
present in the ore to produce easily fusible slag to
carry away the impurities

30. The value of A; G for formation of Cr, O5is — 540 kJmol™! and

that of Al,O; is— 827 kJ mol~!. What is the value of A G”for
the reaction?

4 2 2 4
g Al(s) + g CI’203 ) > g A1203 (s)+ § Cr(s).

(@) —574kJ mol™* (b)
(¢) +574kJmol*! d

—287kJ mol™
+287kJ mol™

DAILY PRACTICE PROBLEM DPP CHAPTERWISE 20 - CHEMISTRY
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CHEMISTRY (cc21

SYLLABUS : The p-Block Elements (Group 15, 16, 17 and 18)

Marking Scheme : + 4 for correct & (—1) for incorrect

Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

The oxyacid of phosphorous in which phosphorous has
the lowest oxidation state is

(@ hypophosphorous acid

(b) orthophosphoric acid

() pyrophosphoric acid

(d) metaphosphoric acid
The decreasing values of bond angles from NH, (106°) to
SbH, (101°) down group-135 of the periodic table is due to
(a) decreasing lp-bp repulsion
(b) decreasing electronegativity
(c) increasing bp-bp repulsion
(d) increasing p-orbital character in sp>

The deep blue colour produced on adding excess of ammonia
to copper sulphate is due to presence of

@ Ccu?* (b) Cu(NH3);"

© Cu(NH;)2* (& Cu(NH3)3"

In a cyclotrimetaphosphoric acid molecule, how many single
and double bonds are present?

(a) 3 double bonds; 9 single bonds

(b) 6 double bonds; 6 single bonds

() 3 double bonds; 12 single bonds

(d) Zero double bonds; 12 single bonds

1. @O0 2 @O 3 @O 4 @®O@
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S. Innitroprusside ion, the iron and NO exist as Fe*"andNO* 9.  Thehybridization in ICl, is
rather than Fe*** and NO. These forms can be differentiated @@ sp3d3
by ®) d’sp?
(a) estimating the concentration of iron () sp3d
(b) measuring the concentration of CN™ @ sp3
(c) measuring the solid state magnetic moment 10. The compound of sulphur that can be used as refrigerant is
(d) thermaly decompaosing the compound (@ SO,
6. The brown ring test for NO, and NOjz is due to the (b) SO,
formation of complex ion with a formula © S,CL
(a) [Fe(H,0))* @ H,S0,
2
(b) [Fe(NO)(CN)s]Z: 11. Which of the following is a saline oxide ?
(¢) [Fe(H,0);NO] N (@ Na,O, (b) BaO,
@ [Fe(H,0)NO);] © Na.O ) Fe,0
. h . 9 2 273
7. Which compound is used in photography’ 12. Which one of the following substances has the highest
(@) NaySOs proton affinity ?
(b) Na,S,04 @ HS (b)NH,
(©) Na,S,0¢ © PH, (d) H,0
(d) Na,S,0; 13. Which one of the following statement regarding helium is
8.  Concentrated hydrochloric acid when kept in open air incorrect ?
;on?et‘lmﬁs produces a cloud of white fumes. The explanation @ It is used to produce and sustain powerful
oritis that L. . . superconducting magnets
(a) oxygen in air reacts with the emitted HC] gas to form a . . .
. (b) It is used as a cryogenic agent for carrying out
cloud of chlorine gas experiments at low temperatures
(b) strong affinity of HCI gas for moisture in air results in p P .
forming of droplets of liquid solution which appears like © Itis use'd‘ to' fill gas ballogns instead of hydrogen
a cloudy smoke. bef:ause 1t'1s lighter and non-inflammable
() due to strong affinity for water, concentrated (d) Ttis used in gas-cooled nuclear reactors
hydrochloric acid pulls moisture of air towards itself. ~14. Caro’sacid is

RESPONSE
GRID

This moisture forms droplets of water and hence the
cloud.

(d) concentrated hydrochloric acid emits strongly smelling
HCl gas all the time.

@ H,S0,
(b) H,S,05
(© H,S0s
(d) H,S,04

5. @OW 6. @O
10.0000 ILO®OW

7. @O 8 @OOG
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15. The acid which forms two series of salts is 21.
(2 H,PO, (b) H,PO,
() H;BO, (d) H;PO,
16. Which of the following species is not a pseudo halide
(@ CNO~ (b) RCOO™
(c) OCN™ (d) NNN-

17. Gaseous HCI is a poor conductor of electricity while its 22,

aqueous solution is a good conductor this is because
(@) H,Ois a good conductor of electricity

(b) a gas cannot conduct electricity but a liquid can
(c) HCI gas does not obey Ohm’s law, whereas the solution
does
(d) HCl ionises in aqueous solution
18. The number of hydrogen atom(s) attached to phosphorus
atom in hypophosphorous acid is

(a) three (b) one 23.

(c) two (d) zero
19. What products are expected from the disproportionation
reaction of hypochlorous acid?

(@ HCland CLO
(b) HCland HCIO,
(© HCIO;and CLO

(d) HCIO,and HCIO, 24.

20. Shape of XeOF, is
(@) octahedral
(b) square pyramidal
(c) pyramidal
(d) T-shaped

ic83l
Yellow ammonium sulphide is

(@) (NHy),Sg

(b) (NHy4),S

(©) (NHy),S4

(d (NHy),S4

The correct order of increasing bond angles in the following

species are :

@ Cl,0<ClO, < ClO;
(b) ClO, <Cl,0 < ClO;
(© Cl,0<ClO; <ClO,

d ClO; <Cl,0<CIO,

Which one of the following reactions of xenon compounds
is not feasible?

(@ 3XeF,+6H,0—— 2Xe+XeO; +12HF +1.50,
(b) 2XeF, +2H,0——2Xe+4HF+0,

(©) XeF;+RbF——>Rb[XeF]

(d XeO;z+6HF—— XeF; +3H,0
Trigonal bipyramidal geometry is shown by :
(@) XeO3F,

(b) XeO;F,

(© FXeOSO,F

(d) [XeFgl*

RESPONSE 15.0@©@©@ 160000©@ 17.0®@©W@ 18.0®@©®@ 19. @bO©W
GRID 20O 21.EOOO@ 2.OO0Q0 23.0EOO 24 O@O®OO
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Which of the following is used to produce and sustain
powerful superconducting magnets to form an essential part
of NMR spectrometer ?

(@ Ar (b) Ne

©) Rn (d) He

Oxidation of thiosulphate by iodine gives

(a) tetrathionateion (b) sulphideion

(c) sulphate ion (d) sulphite ion
The crystals of ferrous sulphate on heating give :

(@ FeO+SO,+H,0

(b) FeO+SO3+H,SO,4+H,0
(¢) Fe,03+S0,+H,S04+H,0
(d) Fe,O3+H,S0,4+H,0

Which one of the following orders correctly represents the
increasing acid strengths of the given acids?

29.

30.

DPP/ CC21
(@) HOCIO < HOC1 < HOCIO; <HOCIO,
(b) HOCIO, <HOCIO, <HOCIO < HOCI
(© HOCIO, <HOCIO, <HOCIO < HOCI
(d) HOCI<HOCIO < HOCIO, <HOCIO,

Shapes of certain interhalogen compounds are stated below.

Which one of them is not correctly stated?

(@) IF,: pentagonal bipyramid

(b) BrF;: trigonal bipyramid

() BrF;: planar T-shaped

(d) ICI;: planar dimeric

The nitrogen oxides that contain(s) N-N bond(s) is /are
@ N,0 (i) N,O;

@iii) N,O, (iv) N,Os

@ ®,aG) (b) (i), (i), @v)

() (D), (iv) (d) (), (ii) and (iii)

25.0000 260000
30.@OOW

27.000O0 28.00OO@ 29. @OOW
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INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

Of the following outer electronic configurations of atoms,
the highest oxidation state is achieved by which one of
them ?

@ (n-1)d3ns?
®) (n-1)d>ns!
© (n-1)d8ns?
d) (n-1)d° ns?

In which of the following cases, the stability of two
oxidation states is correctly represented

(@) Ti3*>Ti* (b) Mn2* > Mn3+

(c) Fe?t>Fe3* (d) Cu*>Cu?*

(n - l)dlons2 is the general electronic configuration of

(@) Fe, Co, Ni

(b) Cu,Ag,Au

(©) Zn,Cd, Hg

(d) Se,Y,La

Super conductors are derived from compounds of
(a) p-Block elements

(b) lanthanides

(c) actinides

(d) transition elements

1. @O0 2 @O 3 @O 4 @®O@
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Which one of the elements with the following outer orbital
configurations may exhibit the largest number of oxidation
states?
(@) 3d34s! () 3d>4s?
(c) 3d?%4s? (d) 3d34s?
The catalytic activity of transition metals and their
compounds is mainly due to :
(a) their magnetic behaviour
(b) their unfilled d-orbitals
(c) their ability to adopt variable oxidation state
(d) their chemical reactivity
Arrange Ce*3, La*3, Pm*? and Yb*3 in increasing order of their
ionic radii.
(@ YbB3<Pm*<CeB<La®"
(b) Ce<Yb3<Pm®"<La®"
(c) Yb3<Pm*<La*<Ce*
(d) Pm*<La*?<Ce?<Yb*,
What would happen when a solution of potassium chromate
is treated with an excess of dilute nitric acid?

(@ Cr,07 and H,O are formed
(b) CrOi’ is reduced to +3 state of Cr
(©) CrOi’ is oxidized to +7 state of Cr

(d) Cr3*and Cr,03 are formed
On the basis of data given below,

E® =-0.37 E® = +1.57
SS3* 52+ > " Mn?t/Mn2*

E® =-090 E° =0.34
Cr2+/Cr ’ Cu2+/Cu

Which of the following statements is incorrect?
(@) Sc3* has good stability due of [Ar]3d%4s0
configuration.

(b) Mn3* is more stable than Mn?2+.
(¢) Cr?tisreducing in nature.

10.

11.

12.

13.

14.

15.

16.

DPP/ CC22

(d) Copper does not give H, on reaction with dil. H,SO,,.
When KMnO, acts as an oxidising agent and ultimately forms
[MnO,]-!, MnO,, Mn, 0, Mn*2 then the number of electrons
transferred in each case respectively is
@@ 4,3,1,5 () 1,5,3,7 (© 1,3,45 (@@ 3,5,7,1.

For which of the following species d-d transition does not
account for its colour ?

@ Cr,02" ®) Cro;

(C) CTOZC12 (d) All

The "spin-only" magnetic moment [in units of Bohr
magneton, (pg)] of Ni2* in aqueous solution would be (At.
No. Ni =28)
@ 6 () 173
c) 282 d 49
Heating mixture of Cu,O and Cu,S will give
(@ Cu,S0,4 (b) CuO+CuS
(© Cu+SO0O, (d Cu+80,
In which of the following lanthanides oxidation state +2 is
most stable?
@ Ce (b) Eu
© Tb (d) Dy
Which one of the following nitrates will leave behind a metal
on strong heating ?
(a) Copper nitrate (b) Manganese nitrate
(c) Silver nitrate (d) Ferric nitrate
The black compound formed during the reaction between
sodium thiosulphate and silver nitrate is

(a) silver thiosulphate (Ag,S,03)
(b) silver sulphide (Ag,S)

(c) silver sulphate (Ag2804)

(d) silver sulphite (Ag2503)

N ;. 0000 6 EOE
A 1.0000 1.OEOO
150000 16000
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17.

18.

19.

20.

21.

22.

Which of the following element is responsible for oxidation
of water to O, in biological process?
(@) Fe (b) Mn
() Cu (d) Mo
Which of the following arrangements does not represent
the correct order of the property stated against it ?
(@) VZ*<Cr?* <Mn?* < Fe?* : paramagnetic behaviour
(b) Ni%* < Co?* < Fe?* <Mn2*: ionic size
(¢) Co3t<Fe3t <Cr3* <Sc3* : stability in aqueous solution
(d) Sc<Ti<Cr< Mn : number of oxidation states

Which of the following factors may be regarded as the main
cause of lanthanoide contraction?

(@) Greater shielding of 5d electrons by 4f electrons
(b
(c) Effective shielding of one of 4f electrons by another in
the subshell

Poor shielding of one of 4f electron by another in the
subshell

Which of the following elements shows maximum number of
different oxidation states in its compounds?

(@ Eu (b) Ld

(¢ Gd (d Am

An explosion take place when conc. HZSO A is added to
KMnO » Which of the following is formed?

(a) Mn207 (b) Mn02

Poorer shielding of 5d electrons by 4f electrons

@

(c) MnSO, (d) M,05

AgCl s soluble in NH,OH solution. The solubility is due to
the formation of

23.

24.

25.

26.

27.

c87]

(@ AgOH (b) Ag,0

© [Ag(Nm,), ]

Consider the complexes given below and choose the correct

) NH,CI

order of paramagnetic moments (spin only)
L [FeFg*~; I [CrF 3
oL [V(H)P; V. [Ti(H0)6P*
(@ I>IO>1>IV (b) I<II<I<IV
(¢ I>m>Iv>I d mM>I>Iv>I

The value of the ‘spin only’ magnetic moment for one of the
following configurations is 2.82 BM. The correct one is
(@) d° (in strong ligand field)
(b) d3 (in weak as well as in strong fields)
(c) d*(in weak ligand fields)
(d) d*(in strong ligand fields)
In neutral or faintly alkaline medium, thiosulphate is
quantitatively oxidized by KMnO, to
@ SO05%- (b) SO,*
© SO, (d SO4*
Parke’s process is used
(a) toextract Agusing NaCN
(b) toextract Cu using CuFeS,
(c) toextract Ag from argentiferrous lead
(d) toextract Ag by forming amalgam

A metal which is not affected by conc. H,SO4,HNO3

or alkalies forms an compound X This compound X can be
used to give a complex which finds its application for tonning

7.0000@ B.O®OO
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in photography. The metal is

(d) In acidic solutions hydration protects copper ions

(a) Au (b) Ag 29. Ared solid is insoluble in water. However it becomes soluble
() Hg d) Cu if some KI is added to water. Heating the red solid in a test
28. Ammonia forms the complex ion [Cu(NH,) 4]2+ with copper tube results in liberation of some violet coloured fumes and
ions in alkaline solutions but not in acidic solutions. What droplets of a metal appear on the cooler parts of the test
is the reason for it ? tube. The red solid is
(@) In acidic solutions protons coordinate with ammonia (@) Hgl, (b) HgO
molecules forming NH} ions and NH, molecules are © b0, (@ (NH,Cr0,
g 4 3 30. Four successive members of the first series of the transition

not available

(b) Inalkaline solutions insoluble Cu(OH), is precipitated
which is soluble in excess of any alkali

metals are listed below. For which one of them the standard

potential (EM2+ /M) value has a positive sign?

(c) Copper hydroxide is an amphoteric substance

@ Co(Z=27)
© Cu(Z=29)

(b) Ni(Z=28)
(d) Fe(Z=26)

8.0000 29.0000 3I0.OOO@
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Which of the following is incorrect regarding
spectrochemical series?

(@ NH;>H,0 b F >C,05
(c) NCS—>SCN- (d) en > edta*"
C63H88C0N1 4O1 4P is the formulae of the Cyanocobalamine,
(vitamin B,,) it contain CN~ and CN~ is very poisonous,
than why this compound does not prove to be fatal for
us? (it inhibit the electron transport chain ?

(@) CN- forms covalent bond

(b) CN~ is coordinating to the cobalt as the ligand
(c) CN~ hydrolysis immediately

(d) All of these

An example of double salt is
(a) Bleaching powder

(b) K,[Fe(CN)gl

(©) Hypo

(d) Potash alum

Nickel (Z = 28) combines with a uninegative monodentate
ligand X to form a paramagnetic complex [NiX4]2‘. The
number of unpaired electron(s) in the nickel and geometry
of this complex ion are, respectively :

(a) one, square planar

(b) two, square planar

(c) one, tetrahedral

(d) two, tetrahedral

1. @O0 2 @OEO 3 @O 4 @®O@
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(b) Ti(OC,Hy),
d Ti(OCH,),

(d) Tetraethyl lead

() [CoCly(NH3),]Cl
) [CoCI(NH;)s]Cl,

(d) polymerisation.

fcook
5. The crystal field splitting energy for octahedral (Ag) and 10. Which of the following is organo-metallic compound ?
tetrahedral (A) complexes is related as @ Ti(C,H,),
1 4 i
@ A=—-=Ag (b) A=—=A © ‘Tl((.)COCH3) A
2 9 11. Which is not & - bonded complex ?
© A=- 3 Ay @ A= 2 Ay @) Z?ise’s salt ' (b) Ferrocene
5 5 (c) Dibenzene chromiun
6.  Asquare planar complex is formed by hybridisation of which  12. A solution containing 2.675 g of CoCl;. 6 NH; (molar mass
atomic orbitals? =267.5 gmol~!) is passed through a cation exchanger. The
@ s d ® SPxPyd s o chloride ions obtained in solution were treated with excess
» Pxo Py» Gy AV Xy of AgNO; to give 4.78 g of AgCl (molar mass = 143.5 g
© S Px:Py.d 2 @ spy,p,,dy mol~!). The formula of the complex is
. - (At. mass of Ag =108 u)
7. Consider the following complex [Co(NH,),CO,]C10, The
coordination number, oxidation number, number of d- @ [Co(NH3)6]Cl3
electrons ar‘ld number of unpaired d-electrons on the metal (© [CoCl3(NH;);]
are respectively . . . L .
13. Thetype of isomerism present in Pentaminenitrochromium
@ 6,3,6,0 ®) 7,2,7,1 (III) chloride is
© 7,1,6,4 @ 6,2,7,3 (a) optical (b) linkage
8. How many EDTA (ethylenediaminetetraacetic acid) (c) ionisation
molecules are required to make an octahedral complex with 14, Red precipitate is obtained when ethanol solution of
aCa?*ion? dimethylglyoxime is added to ammoniacal Ni(II). Which of
(@ One (b) Two the following statements is not true ?
(©) Six (d) Three (a) Red complex has a square planar geometry.
9.  Which of the following are inner orbital complex (i.e., (b) Complex has symmetrical H-bonding

RESPONSE
GRID

involving d2sp3 hybridisation) and is paramagnetic in
nature?

@ [Mn(CN)4]*, [Fe(CN)g]*, [Co(C,0,);1%

(b) [MnCl]*, [FeFq]3-, [CoFg]*-

(© [Mn(CN)gI*", [Fe(CN)gl*

(d) [MnClJ3, [Fe(CN)J*-, [Co(C0,),1*

(c) Redcomplex has a tetrahedral geometry.
(d) Dimethylglyoxime functions as bidentate ligand.
OH
H,C—C=N"
dimethylglyoxime =
H,C—C=N
3 AN OH

10.0000 ILO®OW
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15.

16.

17.

18.

19.

20.

RESPONSE
GRID

An excess of AgNOj is added to 100 mL of a 0.01 M solution
of dichlorotetraaquachromium (iii) chloride. The number of
moles of AgCl precipitated would be :

(@ 0002 (b) 0003

(© 001 (d) 0001
Magnetic moment of Gd3* ion (Z = 64) is
(@ 3.62BM (b) 9.72BM
(© 79BM (d) 10.60BM

Which of the following species represent the example of
dsp? - hybridisation ?

@) [Fe(CN)s]* (®) [Ni(CN),*-

© [Ag(CN),I” @ [Co(CN)g*

Which one of the following has largest number of
isomers ?

@ [Ir(PR3),H(CO)**  (b) [Co(NH3)sCl*"

(©) [Ru(NH3),Cl,]" (d) [Co(en),Cl,]1*
In Fe(CO),, the Fe — C bond possesses
(@)

(c) m-character

ionic character (b) o-character only

(d) both o and & characters

The correct structure of ethylenediaminetetraacetic acid
(EDTA)is

21.

22.

23.

jcoat]

(d) HOOC-H,C\ | SH

N-CH-CH-N
H’ i “CH,-COOH
2

HOOC
The structure of which of the following chloro species can

be explained on the basis of dsp? hybridization ?

(@ PdCly~ (b) FeCli™

(¢) CoCly” (d NiCly~

The octahedral complex of a metal ion M3+ with four
monodentateligands L, L,, L; and L, absorb wavelengths
in the region of red, green, yellow and blue, respectively.
The increasing order of ligand strength of the four ligands
is:

@ Li<ILz<L,<I b)) L<Lz<L<L
© Ly<Ly<Ly<I d L<Ly<Li<ls

Which one of the following coordination compounds is
used to inhibit the growth of tumours?

(@) Trans-platin (b) EDTA complex of calcium
(c) [(Ph3P)3Rh(Cl] (d) Cis-platin

HOOC - H,C,  CH,- COOH 24. [NiCl, { ‘P(C2H5)2‘(C6H5)}2] exhibits Femperature dfependent
() / N-CH=CH - N\ magnetic behaviour (paramagnetic/diamagnetic). The

HOOC -H,C CH,- COOH coordination geometries of Ni2* in the paramagnetic and

HOOC\ , COOH diamagnetic states are respectively
®) ,N-CH, - CH, - N{ (a) tetrahedral and tetrahedral

HOOC COOH

(b) square planar and square planar

HOOC-H,C\ , CH,-COOH (c) tetrahedral and square planar
© N -CH, -CH, -N{

HOOC-H,C” CH,-COOH (d) square planar and tetrahedral

L.OOO@ 160000 17.0000 B.OEE®OG 19.®@0®OW
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Ic-92} DPP/ CC23
25. Which will give a white precipitate with AgNO, in aqueous hybridisation involved and the number of unpaired electrons

solution present in the complex are respectively:

3 2
@ [Co(NH;)sCI((NO,), (b) [Pt(NH;)gICl @ sp7, two (b) dsg’ » zero
(c) dsp~, one (d) sp°, zero

(© [Pt(en)Cl;] (d) [Cu(NH3)41804 28. Which of the following species is not expected to be a
26. Which of the following name formula combinations is not ligand?

correct? @ NO (b) NHj

(¢) NH,CH,CH,NH, (d) Both (a)and(b)
29. Which of the following organometallic compound is ¢ and
Potassium 7 -bonded ?
(a) |K2APUCNM] tetracyanoplatinate (II) 5 )
Pentacyanomagnate (II) @ [Fe(n” -CsHs),] ®) [PICl3(n” - CoHy)]

on © [Co(CO)sNH;3]**  (d) Al(CH3);
Potassium diammine 30
tetrachlorochromate (III)

(d) |[Co(NH3)4H20)I]SO4 |Magnetron value.

Formula

(b) [Mn(CN)5]2—-

. The most stable complex among the following is
(@ K;[AC,0),] (b) [Pt(en),]Cl
(© [Ag(NH,),IC1 (@ K,INi(EDTA)]

(c) |KICr(NH3)2CH]

27. Nickel (Z=28) combines with a uninegative monodentate

ligand to form a diamagnetic complex [NiL,]?~. The

5.0000 260000 2.000@ 28.0®O@ 29 @OOO
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DPP - Daily Practice Problems

Chapter-wise Sheets

Date : Start Time : End Time :

CHEMISTRY (cc24

SYLLABUS : Haloalkanes and Haloarenes

Max. Marks : 120 Marking Scheme : + 4 for correct & (—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1.  Inthe preparation of chlorobenzene from aniline, themost 3, Vapour density of an organic compound is 23. It contains

suitable reagent is 52.17% of carbon and 13% of hydrogen. The compound
(a) Chlorine in the presence of ultraviolet light gives iodoform test. The compound is :
(b) Chlorine in the presence of AlCl3 (a) ethanol
(¢) Nitrous acid followed by heating with Cu,Cl, (b) dimethyl ether
(d) HCland Cu2C12 (c) acetone
2. Which reagent cannot be used to prepare an alkyl halide (d) methanol
from an alcohol ? 4. Reaction of trans 2-phenyl-1-bromocyclopentane on
(@ HCl+ZnCl, reaction with alcoholic KOH produces
(b) NaCl (a) 1-phenylcyclopentene
(©) PCl (b) 3-phenylcyclopentene
@ SOCL (c) 4-phenylcyclopentene

(d) 2-phenylcyclopentene

1. @O0 2 @OEO 3 @O 4 @®O@
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DPP/ CC24

(d) m-Methoxyaniline

(b) CH;CH,OH

(d) CH;COCH;

fco4f
5. Which of the following is an example of Sy2 reaction? 9.  Which of the following will have a mesoisomer also?
(@ CH3;Br+OH ——>CH;OH+Br~ (@ 2, 3- Dichloropentane
(®) CH;-CH-CH;+OH" CH; - CH—CHj (b) 2, 3-Dichlorobutane
| | (c) 2-Chlorobutane
Br OH L
0o (d) 2-Hydroxypropanoic acid
c —H0 , _
©) CH4CH,0H CH, =CH, 10. The pesticide DDT slowly changes to
@ (CH3)3C-Br+OH™ ——(CH;3);COH +Br~ (@) CCl,-CHO and chlorobenzene
6. Thereaction of C4gHsN3Cl~ with CuCl gives (b) p, p-Dichlorodiphenylethene
(¢) p, p"-Dichlorodiphenyldichloroethane
@ CeHsCl () CeHy (d) p, p-Dichlorodiphenyldichloroethene
11. o-Methoxybromobenzene is treated with sodamide and then
© CeHs ~CoHs @ CeHaCly with ammonia. The product formed is
7. On sulphonation of C.H,Cl (a) o-Methoxyaniline (b) Aniline
(a) m-Chlorobenzenesulphonic acid is formed () Methoxybenzene
(b) Benzenesulphonic acid is formed 12. The starting substance for the preparation of iodoform is
(c) o-Chlorobenzenesulphonic acid is formed any one of the following, except
(d) o- and p-Chlorobenzenesulphonic acid is formed (@) CH;CH(OH)CHj
8.  The structure of the major product formed in the following
reaction (c) HCH,OH
CH,CI NaCN 13.  Which of the following statements is wrong?
W ) (a) Ethyl chloride on reduction with Zn-Cu couple and
18 alcohol gives ethane.
I (b) The reaction of methyl magnesium bromide with
CH,CI CH,CN acetone g'lves butanol-2. ‘ N
(@) (b) (c) Alkyl halides follow the following reactivity sequence
on reaction with alkenes.
CN I R-I>R-Br>R-CI>R-I
CHLET (d) C,H,Cl, may exist in two isomeric forms
2 14. An organic compound A (C,HyCl) on reaction with
CH,CN . . .
© @ CN Na/diethyl ether gives a hydrocarbon which on
i monochlorination gives only one chloro derivative, then A
is
CN

(a) tert-butyl chloride
(c) isobutyl chloride

(b) sec-butyl chloride
(d) n-butyl chloride

RESPONSE
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15.

16.

17.

18.

19.

If chloroform is left open in air in the presence of sunlight, it
gives

(a) carbon tetrachloride
() mustard gas

(b) carbonyl chloride
(d) lewisite

The reaction of toluene with Cl, in presence of FeCls gives

X ' and reaction in presence of light gives “Y’. Thus, ‘X’ and
‘Y’ are:
(a) X =Benzal chloride, Y = 0 — Chlorotoluene
(b) X =m-—Chlorotoluene, Y = p —Chlorotoluene
(¢) X =o0-and p - Chlorotoluene,
Y = Trichloromethylbenzene
(d) X=Benzyl chloride, Y = m— Chlorotoluene
CH3Br+Nu” ——>CH; - Nu+Br~ The decreasing

order of the rate of the above reaction with nucleophiles
(Nu')AtoDis

[Nu™=(A) PhO~, (B) AcO~, (C) HO, (D) CH;07]

(@ A>B>C>D (b) B>D>C>A

(c0 D>C>A>B (d D>C>B>A

The Wurtz-Fittig reaction involves condensation of :

(a) twomolecules of aryl halides

(b) onemolecule of each of aryl-halide and alkyl-halide.
(c) onemolecule of each of aryl-halide and phenol.

(d) twomolecules of aralkyl-halides.

The major organic compound formed by the reaction of
1, 1, 1-trichloroethane with silver powder is:

21.

22.

23.

24.

Jcos5]

Iodoform can be prepared from all except :
(a) Ethyl methyl ketone

(b) Isopropyl alcohol

(c) 3-Methyl 2-butanone

(d) Isobutyl alcohol

The reagent(s) for the following conversion,

Br ? —
\/\ BI‘_> H———H

is/are
(a) alcoholic KOH
(b) alcoholic KOH followed by NaNH,
(©) aqueous KOH followed by NaNH,
(d) Zn/CH,OH

In a nucleophilic substitution reaction:

R-Br+Clm—MF ;R _Cl+Br >
which one of the following undergoes complete inversion
of configuration?
(@) CgHsCHCGHsBr (b) CzHsCH,Br
(c) C4gHsCHCH;Br (d) C4HsCCH;C HsBr
Chlorobenzne reacts with trichloro acetaldehyde in the
presence of H,SO,.
(0]
| H,S0,
Cl+H-C-CCly—™
2

(@) Acetylene (b) Ethene
(c) 2-Butyne (d) 2-Butene The major product formed is:
20. Which of the following pairs of compounds are enantiomers? Cl
CH, CH, |
H——O0H " Ho——H |
CH, CH, Cl
CH, CH, (I:I
b) H—}—OH HO——H
o g o ol (e
CH; CH; CH,Cl1
CH, CH,
H——OH __ HO——H | CH
© Ho——mn 4 go——mn © ¢ O | OCI
CH, CH, CCl,
CH, CH,
h—f—on_ I on 0 ad H-end Ha
@D ho——u ™ 5——oH |
CH, CH, Cl
RESPONSE 15.00©@©@ 16.000©@ 17.0®@©W@ 18.0®@©®@ 19. ®@bO©W
GrD 20.0000 22.eOO0@ 22.000 2.®O@ 24 @O

Space for Rough Work




fc%l DPP/ CC24
25. Benzene reacts with n-propyl chloride in the presence of 28. What is the product of the following reaction ?
anhydrous AlCIj; to give al
(@) 3 -—Propyl -1 -chlorobenzene
(b) n-Propylbenzene (CHz),NLi
. % (7
(c) Noreaction (CHz),NH :

26.

27.

DAILY PRACTICE PROBLEM DPP CHAPTERWISE 24 - CHEMISTRY

(d) Isopropylbenzene

Replacement of Cl of chlorobenzene to give phenol requires

drastic conditions but chlorine of 2, 4-dinitrochlorobenzene

is readily replaced. This is because

(@) NO, makes the ring electron rich at ortho and para
positions

(b) NO, withdraws e~ from meta-position

() NO, donates e~ at m-position

(d) NO, withdraws e~ from ortho/para-positions

Silver benzoate reacts with bromine to form

@ O (b)

COOAg

Br

COOBr

29.

30.

(a) N, N-dimethyl aniline

(b) phenyl lithium (C¢gHsLi)

(c) parachloro-N, N-dimethyl aniline
(d) meta chloro-N, N-dimethyl aniline

The major product formed when 1, 1, 1-trichloropropane is
treated with aqueous potassium hydroxide is:

(a) Propyne (b) 1-Propanol
() 2-Propanol (d) Propionic acid
Consider the reactions :

@)  (CHs),CH - CH,Br—<2HsOH

(CH3), CH - CH,OC,Hs + HBr

() (CH3),CH-CHyBr—=2150

(CH3),CH — CH,0C,Hs + Br~
The mechanisms of reactions (i) and (ii) are respectively :
(@) Syl andS\2 (b) Syland Syl
(©) Sy2and S\2 (d) Sy2and Syl

RESPONSE
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DPP - Daily Practice Problems

Chapter-wise Sheets

Date : Start Time : End Time :

CHEMISTRY (cc25

SYLLABUS : Alcohols, Phenols and Ethers

Max. Marks : 120 Marking Scheme : + 4 for correct & (—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. Lucasreagent is

() CH3-CH=CH-OH
(@) Conc. HCl and anhydrous ZnCl,

(b) Conc. HNO; and hydrous ZnCl, (d CHj;-C(CH,0H)=CH,
(© Conc. HCl and hydrous ZnCl, 4.  Among the following compounds which can be dehydrated
(d) Conc. HNO; and anhydrous ZnCl, very easily is

2.  Diethyl ether reacts, inspite of its usual inert nature, with : CH,

(a) Dilute suphuric acid

(b) Dilute sodium hydroxide

(c) Boron trifluoride

(d) Metallic sodium OH
3.  Vinyl carbinol is

(@ HO-CH,-CH=CH,
(b) CH;C(OH)=CH,

|
(@) CH,CH,—C—CH,CH,
OH

(b) CH3CH2CH2(|3HCH3

() CH3CH,CH,CH,CH,OH

() CH;CH,CHCH,CH,0H
CH;

1. @O0 2 @OEO 3 @O 4 @®O@
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CH,CH,OH can be converted into CH,CHO by
(a) catalytic hydrogenation

(b) treatment with LiAlH4

(o) treatment with pyridinium chlorochromate
(d) treatment with KMnO 4

Epichlorohydrin is

(a) 3-Chloropropane

(b) 3-Chloropropan-1-ol

() 3-Chloro-1, 2-epoxypropane

(d) None of these

2-Phenylethanol may be prepared by the reaction of
phenylmagnesium bromide with

(a) HCHO
(b) CH,CHO
(c) CH,COCH,

@ 105

HBr reacts with CH, = CH — OCH; under anhydrous
conditions at room temperature to give

(@ BrCH,-CH,—-OCH;
(b) H;C-CHBr-OCH;

(©) CHzCHO and CH;Br

(d) BrCH,CHOand CH;0H

From amongst the following alcohols the one that would
react fastest with conc. HCI and anhydrous ZnClz, is

(a) 2-Butanol

(b) 2-Methylpropan-2-ol
() 2-Methylpropanol
(d) 1-Butanol

10.

11.

12.

13.

14.

DPP/ CC25

Which of the following cannot be made by using
Williamson’s synthesis?

(@) Methoxybenzene
(b) Benzyl p-nitrophenyl ether
(c) Methyl tertiary butyl ether
(d) Di-tert-butyl ether
Rectified spirit is a mixture of
(@ 95% ethyl alcohol + 5% water
(b) 94% ethyl alcohol + 4.53 water
() 94.4% ethyl alcohol + 5.43% water
(d) 95.87% ethyl alcohol +4.13% water

Absolute alcohol (100% alcohol) is prepared by distilling
rectified spirit over

(@ Na

(b) CaCl,

(© Mg

(d Mg(OC,Hy),

Reagent used to convert allyl alcohol to acrolein is

(@ MnO,

() H,0,

(© O0sO,

(d KMnO,

In Williamson synthesis of mixed ether having a primary

and a tertiary alkyl group if tertiary halide is used,
then :

(a) Rate of reaction will be slow due to slow cleavage of
carbon-halogen bond.

(b) Alkene will be the main product.
(c) Simpleether will form instead of mixed ether.
(d) Expected mixed ether will be formed.

5. @OW 6. @EOWD
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DPP/ CC25 icol|

15. Arrange the following in increasing order of their acidity? = 20. Williamson’s synthesis is used to prepare

o—cresol(a), salicyclic acid(b), phenol(c) (a) acetone (b) diethyl ether
(@ c<a<b (b) b<c<a (© PVC (d) bakelite
(c) a<b<a (d a<c<b 21. Aspirin is an acetylation product of
16. Zerevitinov’s determination of active hydrogen in a (@ p-Dihydroxybenzene
compound is based upon its reaction with (b) o-Hydroxybenzoic acid
(@ Na (b) CH;Mgl (¢) o-Dihydroxybenzene
© Zn @ Al (d m-Hydroxybenzoic acid
17. When wine is put in air, it becomes sour due to HNO Phenol
(@) bacteria 22. o-—Xylene 35X >Y. The product Y is
(b) oxidation of C,H,OH to CH,COOH 2504
(¢) virus (a) Phthalicacid
(d) formic acid formation (b) Isophthalic acid
18. Osmium tetraoxide is a reagent used for () Phenolphthalein
(@) hydroxylation of acetylenes (d) o-Hydroxysulphonic acid
(b) hydroxylation of olefins to give cis-diols 23.  Thefollowing reaction
(c) hydroxylation of olefins to form trans- diols OH
(d) hydroxylation of carbonyl compounds OH
19. Sodium phenoxide when heated with CO, under pressure at + HCl + HCN Anhyd. E:E
125°C yields a product which on acetylation produces C ZnCl, CHO
@ONa +CO 125° g H* yC is known as:
275 Am Ac0 (@) Perkin reaction
The major product C would be (b) Gatterman-Koch Formylation
(c) Kolbe’s reaction
OCOCH,; CIH (d) Gattermann reaction
@—COOH @cgcm 24. Denaturation of alcohol is the
@ (b) () mixing of CuSO, (a foul smelling solid) and pyridine
(to give the colour) to make the commercial alcohol
COCH;, unfit for drinking
(b) mixing of CuSO , (to give the colour) and pyridine (a

OCOCH; foul smelling solid) to make the commercial alcohol unfit

OH
for drinking
COOCH; (¢) mixing of Cu(OAc), and ammonia to make the
© @ COOH commercial alcohol unfit for drinking

(d) mixing of Cu(OAc)2 and pyridine to make the
commercial alcohol unfit for drinking

RESPONSE 15.0@©@©@ 16.00@O0©@ 17.0®@©W@ 18.0®@©®@ 19. @bO©W
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25. Formation of which compound given below from 27.

1 - butanol needs an oxidising agent?
(a) CH3CH2CH2CH2B1‘

(b) CH3CH 2CH 2CH =

0]

(C) (CH3CH2CH2CH2 ) 2 (0]
(d) CH3 —CH2CH = CH2

26. Whatis X in the following reaction ?

o
CHZAC—CH3 X, H,C- C - CHy

|
CH;

(a) CH3OH, H2504

+
(b) CH;0H,CH;0™ Na
(¢) H,0/H,S0,followed by CH;0H

28.
OH OCH;
|
CH, 29.
30.

(d CH;MgBr/etherfollowed by H;0™

Which one of the following substituents at para-
position is most effective in stabilizing the phenoxide

@O ion?

(@ -CH; (b) —OCH,4
(c) —COCH; (d -CH,OH
Williamson synthesis of ether is an example of:
(@) Nucleophilic addition
(b) Electrophilic addition
(c) Electrophilic substitution
(d) Nucleophilic substitution
Widespread deaths due to liquor poisoning occurs due to
(a) presence of carbonic acid in liquor
(b) presence of ethyl alcohol in liquor
(c) presence of methyl alcohol in liquor
(d) presence of lead compounds in liquor
Which of the following diols would cleave into two fragments

with HIO,4
(@) 1,3-hexanediol (b) 2,4-hexanediol
(c) 1, 6-hexanediol (d) 3,4-hexanediol

RESPONSE 25,0000 26.@OOG
GRID 30. @b ©W@
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DPP - Daily Practice Problems

Chapter-wise Sheets

Date : Start Time : End Time :

CHEMISTRY (Cc26

SYLLABUS : Aldehydes, Ketones and Carboxylic acids

Max. Marks : 120 Marking Scheme : + 4 for correct & (—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. IUPAC name of following will be (@ CH3COCH4 (b) CCl;CH,CHO
FHO () CH;CH,CH,0H  (d) CH;CH,CHO

CH, 3. Acetone oxime is obtained by reacting acetone with
(@) NH, (b) NH,OH
(c) NH,Na (d) NH,.NH,
OH 4. Which alkene on ozonolysis gives CH;CH,CHO and
(a) 4-formyl 3-methyl 1-hydroxy benzene CH;CCH;
(b) 4-formyl 3-methyl phenol Il
(c) 4-hydroxy 2-methyl benzaldehyde CH
3
(d) 4-hydroxy 2-methyl carbaldehyde (@) CH3CH2CH:<CH (b) CH;CH,CH=CHCH,CH,
3

2. In which of the following, the number of carbon atoms does _ A
not remain same when carboxylic acid is obtained by (¢) CHiCH,CH=CHCH; (4 CHj (|:_ CHCH;
oxidation CH3

1. @O 2 @O 3 OO 4 @®OO
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Predict the product in the given reaction.
CHO

50% KOH
QL ==
Cl

Cl Cl

) @CHZOH . @OH
OH OH

© @CHZOH . @coo—
Cl cl

@ @CHZOH . @COO
L. OH

The carboxyl functional group (- COOH) is present in

(a) picricacid (b) barbituric acid

(c) ascorbic acid (d) aspirin

Which one of the following is reduced with zinc and
hydrochloric acid to give the corresponding hydrocarbon?
(a) Acetamide (b) Acetic acid

(c) Ethyl acetate (d) Butan-2-one

Carboxylic acid group does not give the usual addition and
elimination reactions of aldehydes and ketones because
(a) O-Hbond is more polar than :C = O group

(b) carboxylate ion gets ionised

(c) carboxylate ion gets stabilised by resonance

(d) it exists as — COOH and there is no carbonyl group
Phenylmethyl ketone can be converted into ethylbenzene
in one step by which of the following reagents?

(@) LiAlH, (b) Zn-Hg/HCl

(c) NaBH, (d) CH;Mgl

10.

11.

12.

13.

14.

In a set of the given reactions, acetic acid yielded a product C.

CH;COOH +PCls ——>A—S6% _,
Anh.AICl;

CoHsMgBr C
——e e
Ether

Product C would be -
C,H;
|
(@ CH3-C(OH)C4Hs (b) CH3CH(OH)C,H;s
(c) CH;COC¢Hs (d) CH;CH(OH)C¢H5

An organic compound ‘A’ on treatment with NH, gives ‘B’
which on heating gives ‘C’, ‘C’ when treated with Br, in the
presence of KOH produces ethylamine. Compound ‘A’ is:

(@ CH;COOH (b) CH,CH,CH,COOH
© CH3—?HCOOH (d CH,CH,COOH
CHj;
Match the compounds given in List-I with

List-II and select the suitable option using the code given
below :

ListI
(A) Benzaldehyde
(B) Phthalic anhydride
(C) Phenyl benzoate
(D) Methyl salicylate
Code:
A ® O O
@ (v @ @) @
b (v @ @ o
(© @ @ ) @
@ @ O G
C¢H;CH=CHCHO RSN C4H;CH=CHCH,OH
In the above sequence X can be :
(@ HyNi (b) NaBH,
(© K,Cr,0,H* (d) Both (a) and (b)
Acetaldehyde reacts with semicarbazide and forms
semicarbazone. Its structure is
(@) CH,CH=NNHCON =CHCH,
(b) CH,CH=NNHCONH,
() CH3CH=N— N —CONH,

|
OH

(d) CH,CH=N—CONHNH,

List-II
@) Phenolphthalein
@ii) Benzoin condensation
@iii) Oil of wintergreen
(iv) Friesrearrangement

0.O0OW@ 1O®OG

5. @O 6 OO 7. @O 8 (OO 9 O®OW
2. @®O®
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Space for Rough Work

GP_3371



DPP/ CC26

15. Which one of the following can be oxidised to the corre-
sponding carbonyl compund?
(a) 2-hydroxy-propane
(b) Ortho-nitro-phenol
(c) Phenol
(d) 2-methyl-2 hydroxy-propane
16. Benzoic acid may be converted to ethyl benzoate by reaction
with :
(a) Sodium ethoxide
(b) Ethyl chloride
() DryHCI—C,H,OH

(d) Ethanol
17. Heating mixture of sodium benzoate and soda-lime gives
(a) benzene (b) methane

(c) sodium phenoxide (d) calcium benzoate
18. Which of the following compounds is most reactive towards
nucleophilic addition reactions?
(0]

I
@ CH;-C-H
0

I
(b) CH;-C-CH;
0

I
i

19. The increasing order of the rate of HCN addition to
compound A —D is

(A) HCHO (B) CH,COCH,
(C) PhCOCH; (D) PhCOPh
(@ D<C<B<A (b) C<D<B<A

(c) A<B<C<D (d D<B<C<A
20. Sodium formate on heating yields

Jc-103]

(a) Oxalicacid andH,
(b) Sodium oxalate and H,
(¢ CO,and NaOH
(d) Sodium oxalate
21. 5 -methyl -2 -hexanone can be synthesised from acetoacetic
ester and RX. Which of the following RX is used ?

(@) (CH;),CHBr
(b) (CH;),CHCH,Br
(c) CH3;CH,CHBrCH;
(d) (CH;),CHCH,CH,Br
22. The following tetrahedral intermediate breaks down to
OH

|
CH;-CH,-C-Cl
|
OCH,

(a) propanal and HCI
(b) methyl propanoate and HCI
(c) propanoic acid and CH;Cl

(d) propyl chloride and CH;OH

23. The correct order of increasing acid strength of the

compounds
(A) CH,CO,H (B) MeOCH,CO,H
Me
© CE,COH ©  >—COHis
e

(@ D<A<B<C (b) A<D<B<C
(c) B<D<A<C (d D<A<C<B
24. The compound that neither forms semicarbazone nor oxime
is
(@) HCHO
(b) CH;COCH,C1
() CH;CHO
(d) CH;CONHCH;

.00 16.00OG
20.0000 21O
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25. Which of the following cannot reduce Fehling solution?
(b) Acetic acid
(d) Acetaldehyde

(a) Formicacid
(c) Formaldehyde
26. Pinacolone is
(@) 2,3-Dimethyl-2, 3-b

utanediol

(b) 3,3-Dimethyl-2-butanone
(c) 1-Phenyl-2-propanone
(d) 1, 1-Diphenyl-1, 2-ethandiol

27. Conversion of acetaldehyde into ethyl acetate in presence

of aluminium ethoxide is called

(a) Aldol condensation
(c) Tischenko reaction

(b) Copereaction
(d) Benzoin condensation
28. Self condensation of two moles of ethyl acetate in presence

of sodium ethoxide yields

(a) acetoacetic ester
(b) methyl acetoacetate
(c) ethyl propionate
(d) ethyl butyrate

. The reagent which can be used to distinguish acetophenone

from benzophenone is

(a) 2,4-dinitrophenylhydrazine
(b) aqueous solution of NaHSO,
(c) benedict reagent

(d) I,andNa,CO,

. The compound formed when malonic ester is heated with

ureais
(a) Cinnamicacid (b) Butyric acid
(c) Barbituric acid (d) Crotonic acid.

30.0®OOD

5.0000 26.000@ 2.0000 228.00O0Q 29-@OEE
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DPP - Daily Practice Problems

Chapter-wise Sheets

Date : Start Time : End Time :
SYLLABUS : Amines
Max. Marks : 120 Marking Scheme : + 4 for correct & (—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. An organic amino compound reacts with aqueous nitrous @ii) In Gattermann reaction nucleophiles are introduced in
acid at low temperature to produce an oily nitrosoamine. benzene ring in the presence of copper powder and
The compound is HCL
(@) CH;NH, (b) CH;CH,NH, @iii) The yield in Gattermann reaction is found to be better
(¢) CH;CH,NHCH,CH; (d) (CH;CHy);N than Sandmayer reaction.
2. Nitrobenzene can be prepared from benzene by using a (@ () and (i) (b) (@), (ii) and (iii)
mixture of conc. HNO; and conc. H,SO, in the mixture, (c) (i) and (iii) (d) (i)and (iii)
nitric acid acts as a/an: 4.  Consider the following sequence of reactions :
() acid (b) base Reduction HNO,
(c) catalyst (d) reducing agent Compound[A] —(B] >CH,CH,OH
3. Which of the following statements are correct ? The compound [A] is
(@ In Sandmeyer reaction nucleophiles like C1-, Br~ and (@ CH;CH,CN (b) CH;NO,
CN™ are indroduced in benzene ring in the presence of (© CH;NC (d CH,CN
Cu*ion

1. @00 2 @OEO® 3 @O 4 @®O@
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5. The correct order of basicity of the following compounds 11. CH,CH,CI NaCN X Ni/H, ,y __aceticanhydride 7z
NH, NH, NH, Z in the above reacting sequence is
(a) CH3CH,CH,NHCOCH 4
(b) CH;CH,CH,NH,
A B C (c) CH;CH,CH,CONHCH
NO, (d) CH3CH,CH,CONHCOCH 3
@ B>A>C ®) A>B>C 12. Match the compounds given in List - I with their
characteristic reactions given in List - II. Select the correct
(¢ C>A>B d C>B>A

10.

RESPONSE
GRID

The consituent of the powerful explosive RDX is formed

during the nitration of
(@) toluene (b) phenol

(¢) glycerol (d) urotropine

CeHsC=N and C4qHsNZC exhibit which type of
isomerism?

(b) Functional

(d) Position isomerism

(a) Position
(c) Dextroisomerism

Which of the following reagents will convert
p-methylbenzenediazonium chloride into p-cresol?

() H,0
(d) C,HOH

(@ Cupowder
() H;PO,
Replacement of —N;Cl_ from benzene diazonium chloride

by iodine can be done by using

(@) HI (b) NaOI

(c) Pl d KI

Which of the following compounds is most basic?

@) OZN—Q—NHZ (b)@—CHZNHZ
© @—II\I—COCH3 (d)@—NHZ
H

@
@

€)
@

13.

14.

option.
List-1(Compounds) List - I (Reactions)
CH;CH,CH,CH,NH, (i) alkaline hydrolysis

CH;C=CH (i) with KOH (alcohol) and CHCl,
produces bad smell

CH;CH,COOCH; (i) gives white ppt. with ammonical
AgNO;

CH;CH(OH)CH, (iv) with Lucas reagent cloudiness
appears after 5 minutes

Options :

»m» @ & @
(@ @(v) G @ @
b @ @O G
(© @ @ O @)
@ @ G o v
Nitrosoamines (R,N — N = O) are insoluble in water. On
heating with conc. H,SO,, they give secondary amines. The
reaction is called
(a) Liebermann nitroso reaction
(b) Etard reaction
(c) Friesreaction
(d) Perkin reaction
All three amines 1°, 2°, 3° react with

L. H,0 2. RX

3. HA 4. (CH;C0),0
@@ 1,2 (b) 4only

© 1,2,4 @ 1,23

0.0 N1LEOEE®OW

5. @O 6 OO 7. @O 8 EOOY 9 OE®OW
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15.

16.

17.

18.

19.

RESPONSE
GRID

Which one of the following on reduction with lithium 20.

aluminium hydride yields a secondary amine?
(@) Methyl isocyanide

(b) Acetamide
(c) Methyl cyanide

(d) Nitroethane
Aniline reacts with phosgene and KOH to form

OH ﬂ
c—Cl
Joie)
NHCOC1 NCO
© @

When aniline reacts with oil of bitter almonds
(CeH5CHO) condensation takes place and benzal
derivative is formed. This is known as

(a) Million's base (b) Schiff's reagent

(c) Schiff's base (d) Benedict's reagent

Which reaction sequence would be best to prepare

3-chloroanilne from benzene ?

(a) Chlorination, nitration, reduction

(b) Nitration, chlorination, reduction

(c) Nitration, reduction, chlorination

(d) Nitration, reduction, acetylation, chlorination,
hydrolysis

A nitro alkane reacts with HONO to give insoluble product

in alkali which turns blue on treatment with an alkali. The

nitro alkane is

(@ CH;CH,NO, (b) CH3—?H—CH2N02
CH;

(© (CH3),CHNO, ) (CH3);CNO,

21.

24.

c-107]
The reduction of nitro compounds is most preferred in the
presence of
(@) Pd/H, in ethanol (b) Sn+HCI
(c) finelydivided Ni (d) iron scrap and HCI1

Ethyl isocyanide on hydrolysis in acidic medium generates

(a) propanoic acid and ammonium salt
(b) ethanoic acid and ammonium salt

(c) methylamine salt and ethanoic acid
(d) ethylamine salt and methanoic acid

Acetamide is treated with the following reagents separately.
Which one of these would yield methylamine?

(@ NaOH-Br, (b) Sodalime
(© Hotconc. H,SO, (d) PCl

. Match the compounds in List I with their nature from List II,

as seen in aqueous medium

ListI ListIT
I Acetamide A. Acidic
II. Benzonitrile B. Basic
II. Triethylamine C. Neutral
IV. Phenol
(@ -G, II-C;III-B;IV-A (b) I-B;II-C;III-C;IV-A

(¢) -G, II-B; II-B;IV-C  (d) I-A;1I-A; III-C;IV-B
The correct order of basicities of the following compounds
is

/NH

\NH2
1 2
I
3 4

@ 2>1>3>4
() 3>1>2>4

(b) 1>3>2>4
d 1>2>3>4

L5.0000 160000
20.06000 20O
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(b) R-N=C=0
(d) None of these

Jc-108}
25. Which of the following reactions will not give a primary (@) CH;CH,Br and NH;
amine?
(a) CH 3CONH 2 M_> (b) CH3CH2NH2 and H2 /Pt
(b) CH,CN—ZAH4 () CH3CH = O and NH;
© CHyNC—HAHs (d LiAlH, followed by H,O and then CH;CH,Br
(d CH;CONH, __LiAlH, | 29. Theintermediate obtained in the following reaction
26 Indicate which nitrogen compound amongst the following (0]
would undergo Hoffmann reaction (i.e.., reaction with Br, Il NaN
and strong KOH) to furnish the primary amine (R —NH,) R-C-0 —A3) RNH,
(@ RCONHCH; (b) RCOONH, 0
(c) RCONH, (d) R-CO-NHOH -+
27. In the reaction CgHsNH, +CS, Bl the product @ R-C-N-N=N
o A (c) Both (a) and (b)
obtained is 30

(a) phenyl isocyanide
(c) p-amino benzene
sulphonic acid
28. Reagents capable of converting cyclohexanone to
N-ethyl cyclohexylamine is

NHCH,CHj

oine

(b) phenyl cyanide
(d) phenyl isothiocyanate

Which of the following gives propylamine upon hydrolysis?
(@ CH;CH,C=N
(b) (CH5;CH,CH,), NH

O

I
() CH; —C — NH.CH,CH,CHj

(d) CH5CH, — CH = NH

30.0®O0D
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DPP - Daily Practice Problems

Chapter-wise Sheets

Date : Start Time : End Time :
SYLLABUS : Biomolecules
Max. Marks : 120 Marking Scheme : + 4 for correct & (—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. Three cyclic structures of monosaccharides are givenbelow 2, Which of the following statements about vitamin B, is
which of these are anomers incorrect ?

(a) Ithas acobalt atom

a—1on | so—l—nu HO———H (b) It also occurs in plants
H—1 on H—1— on HO——1—H (c) Itis also present in rain water
Ho—1 ¢ Ho—1 g HO——H (d) Itisneeded for human body in very small amounts
H—1  on 1 on H——OH 3. Pr(?te.ins when heated with conc. HNO, give a yellow colour.
- - HO—+—H This is
CH,OH CH,OH H CH,OH (a) Okxidizing test (b) Xanthoproteic test
1)) (1) (11D (c) Hoppe’s test (d) Acid base test
4. The change in the optical rotation (with time) of freshly
(@ landII (b) IMandIO prepared solution of sugar is known as
(¢) TandII (d) IIlis anomer of I and II (2) Specific rotation (b) Inversion
(c) Rotatory motion (d) Mutarotation

1. @O0 2 @O 3 O®OO® 4 @®O@
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5. Tablesugarisa 10. The number of amino acids found in proteins that a human
(a) disaccharide of d-glucose and d-fructose body can synthesize is
(b) amonosaccharide @ 2
(c) adisaccharide containing two glucose units (b) 10
(d) D-glucose © 5
6.  The pair of compounds in which both the compounds give @ 14
positive test with Tollen’s reagent is 11. Chemically amylose is a ______ with 200-1000
(@ Glucose and Sucrose o-D-(+)-glucose units held by glycosidic linkage
(b) Fructose and Sucrose (@) longunbranched chain, C1-C6.
(c) Acetophenone and Hexanal (b) branched chain, C1 - C4.
(@ Glucose and Fructose (¢) longunbranched chain, C1- C4.
7. Hydrolysis of sucrose is called (d) branched chain, C1-C6
(a) hydration 12. Which is wrongly matched?
(b) saponification (a) Insulin - steroid hormone
(c) esterification (b) Estrone - control the uterine cycle in women
(@ inversion (c) Oxytocin - contraction of uterus
8.  Which is not a true statement? (d) Pot. metabisulphite - food preservative
(a) a- carbon of a-amino acid is asymmetric 13. If one strand of DNA has the sequence ATGCTTGA, the

sequence in the complimentary strand would be
() TACGAACT

(b) all proteins are found in L-form

(c) human body can synthesize all proteins they need

(d) at pH=7 both amino acids and carboxylic groups exist (b) TCCGAACT
in the ionised form () TACGTACT
9. The best solvent for removing butter stain from cloth is (d) TACGTAGT
(@) CHCL 14. In nucleic acids, the sequence is
(b) C,H,OH (a) phosphate - base - sugar
(¢) C,H,OC,H; (b) sugar- base-phosphate
(d H0 (c) base- sugar - phosphate

(d) base- phosphate - sugar

IS 5- QOO 6 @OO@ 7. @OOW 8 @OV 9 O@®OW
GRID 0.0OO00 NLEEOEY LR2EEOW B.EO®OV 14 OEOW
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15. Which statement is incorrect about peptide bond?
(a) C-N bond length in proteins is longer than usual C-N
bond length
(b) Spectroscopic analysis shows planar structure of

—C-NH- bond
I
(0]

(c) C-Nbond length in proteins is smaller than usual C-N
bond length
(d) None of these
16. An acidic amino acid among the following is
(@) glycine (b) valine
(c) proline (d) leucine

17. Inanamino acid, the carboxyl group ionises at PK a; =2.34

and ammonium ion at PKa2 =9.60. The isoelectric point of

the amino acid is at pH

(@ 597 (b) 234
© 960 d) 697
18. For osazone formation, the effective structural unit necessary is
(a) CH,0CH; (b) CH,OH
| |
CcO CO
[ |
(© CH,OH (d cCHO
| |
CHOCH 3 CHOCH 3

19. The following carbohydrate is

H
OH

HO OH
HO

OH
H H

20.

21.

22.

23.

24.

Jc-111]
(a) a ketohexose

(b) an aldohexose

(¢) an o-furanose

(d) an a-pyranose

A reagent suitable for the determination of N-terminal
residue of a peptide is

(a) p-Toluenesulphonyl chloride

(b) 2,4-Dinitrophenylhydrazine

(c) Carboxypeptidase

(d) 2,4-Dinitrofluorobenzene

Amino acids generally exist in the form of Zwitter ions. This
means they contain

(@) basic—NH, group and acidic —COOH group

(b) the basic— IJ\rIH3 group and acidic —COO~ group
(c) basic—NH, and acidic —H* group

(d) basic-COO™ group and acidic — ltI H; group
The two functional groups present in a typical carbohydrate
are:
(@) —CHO and-COOH
(b) >C=0and-OH
(c) —OHand-CHO
(d) —OHand-COOH
Enzymes are essential as biocatalysts. They function in
(a) aqueous medium, temp = 30-35°; pH=7
(b) organic medium
(c) aqueous medium under extreme pH conditions
(d) None of these
o - Helix is found in
(a) DNA
(b) RNA
(o) lipid
(d) Carbohydrates

RESPONSE 150000 16.0O®OO
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25. Lack of essential amino acids in the diet leads to the disease ~ 28. Identify the correct statement regarding enzymes

called

(a) enzymes are specific biological catalysts that cannot be

(a) Night blindness (b) Pernicious anaemia poisoned
(¢) Kwashiorkor (d) Sickel cell anaemia (b) enzymes are normally heterogeneous catalysts that are
26. Which of the following structures represents thymine ? very specific in their action

0
HN)j
@
H
NH,
N)E
©
HOkN

27. The segment of DNA which acts as the instrumental manual
for the synthesis of the protein is:

(a) ribose
(c) nucleoside

(c) enzymes are specific biological catalysts that can
NH, normally function at very high temperatures (t~1000k)
N)j (d) enzymes are specific biological catalysts that possess
b well-defined active sites
H

29. In both DNA and RNA, heterocyclic base and phosphate
ester linkages are at —

(@) C; and Ci respectively of the sugar molecule

OH
NG CH. (b) Ci and C's respectively of the sugar molecule
(d) k | ’ (¢) C, and Cs respectively of the sugar molecule
HO "N (d) Cs and C, respectively of the sugar molecule
30. Glucose molecule reacts with X number of molecules of
phenylhydrazine to yield osazone. The value of X is
(a) three (b) two

() gene (c) one (d) four

(d) nucleotide

RESPONSE 255.0@O@©W@ 26.@00O©G@ 27.000O@ 28.@00®OG@ 29. @®O©OW
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DPP - Daily Practice Problems

Chapter-wise Sheets

Date : Start Time : End Time :

CHEMISTRY (cc29

SYLLABUS : Polymers

Max. Marks : 120 Marking Scheme : + 4 for correct & (—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. Which of the following compound is used for preparation 2. ~ Which one of the following is not an example of chain

of melamine formaldehyde polymer ? growth polymer?
(@) Neoprene (b) Buna-S
/N\N (c) PMMA (d) Glyptal
Urethane is
@/ (b) H, (@ H)N-C=N (b H2N—ﬁ—OH
NH, (0]
(©® HO-C=N (d H,N-C-0C,Hj
H,N N I
N
| 4. The turbidity of a polymer solution measures
N N

(a) the light scattered by solution

(b) the light absorbed by a solution
NH2 (c) the light transmitted by a solution
(d) None of these

1. @O0 2 @O 3 O®OO® 4 @®O@
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5. Which of the following polymers do not involve cross \

linkages?

(a) Melmac (b) Bakelite (a) Neoprene; [‘CHZ‘f = CH-CH; -CH, ‘J

(c) Polythene (d) Vulcanised rubber Cl n

6. Which compound/set of compounds is used in the
manufacture of nylon 6?

@ @ CH=CH,

(b) HOOC(CH,),COOH + NH,(CH,), NH,
CH;

|
() CH,=CH-C=CH,

0]

@

7. Ebonite is
(a) natural rubber (b) synthetic rubber
(o) highly vulcanized rubber (d) polypropene

CHj3
|
8. Monomer of -C-CH, - is
|
CH; N
(a) 2-Methylpropene (b) Styrene
(c) Propylene (d) Ethene

9. Caprolactam polymerises to give

(a) terylene (b) teflon

(o) glyptal (d) Nylon-6
10. Polymer used in bullet proof glass is

(@ PMMA (b) Lexan

(c) Nomex (d) Kevlar

11. Structures of some common polymers are given. Which one
is not correctly presented?

(b) Terylene;

(- oc@ COOCH, - CH, - O-),

(¢) Nylon 66; [-NH(CH,)s NHCO(CH,),CO -]

(d) Teflon; (-CFE, —CE,-),
12. Which one of the following sets forms the biodegradable
polymer?
(@ CH,=CH-CN and CH,=CH-CH=CH,
(b) H,N-CH,-COOH and H,N—(CH,);—- COOH
(c) HO-CH,-CH,-OH and

HOOC @— COOH
@ @CH ~CH, and CH,=CH-CH=CH,

13. Which of the following catalyst is used in preparation of
high density polythene ?
(a) Peroxide catalyst
(b) Ziegler - Natta catalyst
(o) Wilkinson’s catalyst
(d) Pd - catalyst
14. Which is the monomer of Neoprene in the following ?

() CH2 =?— CH=CH2
CH;

(b) CH2 = |C—CH = CH2

Cl
() CH,=CH—C=CH
(d) CH,=CH—CH=CH,

5. @OWD 6. @EOD
0.0 N1O®OOD
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15. Buna-N synthetic rubber is a copolymer of :
(@ H,C=CH-CH=CH, and HC;,—CH=CH,
(b) H,C=CH-CNand H)C=CH-CH=CH,

(© H,C=CH-CNand H,C =CH-C =CH,
|
CHj

Cll

(d H,C=CH-C=CH, and H,C=CH-CH =CH,
16. The polymer containing strong intermolecular forces e.g.

hydrogen bonding, is
(@) teflon (b) nylon 6, 6
(c) polystyrene (d) natural rubber

17. Formation of polyethylene from calcium carbide takes place
as follows

CaC2 + 2H20—>Ca(OH)2 + C2H2

C2H2 + H2 —)C2H4

nC2H4 ——)(—CH 2= CH 2—)n
The amount of polyethylene obtained from 64.1 kg of CaC, is
(@ 7kg (b) 14kg
(© 2lkg (d) 28kg
18. Ziegler-Natta catalyst is

@ KI[PtCl3(C,H,)] (b) (PhsP);RhCI

() Aly(C,H5)6+TiCly,  (d) Fe(CsHs),
19. Nylon 6,6 is a polyamide obtained by the reaction of
(@) COOH(CH,), COOH +NH,C.H,NH,
(b) COOH(CH,), COOH +NH, (CH,), NH,
(c) COOH (CH,); COOH +NH, (CH,), NH,
(d) COOHC/H,COOH—p)+NH, (CH,), NH,
20. Which one of the following monomers gives the polymer
neoprene on polymerization?

Cl

c-115]

21. Which compound/set of compounds is used in the
manufacture of nylon-6,6?
(@) HOOC(CH,),COOH + H,N(CH,),NH,
(b) CH,=CH-C(CH,;)=CH,
(c) CH,=CH,

(@) Hooc—@ COOH
+HOCH, —~CH, OH

22. Which of the following is not correctly matched?

(@ Neoprene; | —CH, — (|: =CH-CH, -
Ci A
(0]
[l

(b) Nylon-66: | —NH-(CHj)s —NH-CO—-(CHj)4-C-O—

0 0
[ Il
—OCH,—CH,—0—C C

L n

(c) Terylene;

CH;

|
(d PMMA: +CH, —(li

COOCH;

23. Plexiglas (PMMA) is a polymer of
(a) acrylicacid
(b) methyl acrylate
(c) methyl methacrylate
(d) None of these
24. Orlon is a polymer of
(a) styrene
(b) tetrafluoroethylene

@ CCl, =CCl,

© CF,=CF,

|
() CH, =C-CH=CH,
(d) CH,=CHCI

(c) vinyl chloride
(d) acrylonitrile

RESPONSE
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15.0000
20.0000 22L.EOCO

16. @OOW

17. @O0
22. @O

18.00O0
2.0

19. @OOWD
4. @O

Space for Rough Work




Ic-116} DPP/ CC29
25. Synthetic human hair wigs are made from a copolymer of 29. Which of the following structures represents neoprene

vinyl chloride and acrylonitrile and is called polymer?

(@ PVC (b) Polyacrylonitrile @@ <CH,- C=CH-CH,),

(c) Cellulose (d) Dynel |
26. Melamine plastic crockery is a codensation polymer of Cl

(@) HCHO and melamine (b) HCHO and ethylene CN

(c) melamine and ethylene (d) None of these |
27. Match List-I (Monomer) with List II (Polymer) and select (b) ¢CH,- CH}Y,,

the correct answer using the codes given below the lists:

ListI List I Cl

I Hexamethylenediamine A. Bakelite |

I. Phenol B. Dacron (¢) €CH,-CH3y,

II. Phthalicacid C. Glyptal

IV. Terephthalic acid D. Melamine (d) €«CH-CH,),

E. Nylon |

Codes: CeHs

(@ I-E,I-A II-B,IV-C (b) I-E, II-A, III-C, IV-B

(¢) ID,II-C, 1II-A, IV-B (d) I-D,II-C, 1I-A, IV-B 30. Which one of the following is used to make ‘non-stick’
28. Among cellulose, poly (vinyl chloride), nylon and natural cookware?

rubber, the polymer in which the intermolecular force of (@ PVC

attraction is weakest is (b) Polystyrene

(@) nylon (b) poly (vinyl chloride) (c) Poly (ethylene terephthalate)

(c) cellulose (d) natural Rubber (d) Polytetrafluoroethylene

30.0®OOD
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DPP - Daily Practice Problems

Chapter-wise Sheets

Date : Start Time : End Time :

CHEMISTRY (CC30

SYLLABUS : Chemistry in Everyday Life

Max. Marks : 120 Marking Scheme : + 4 for correct & (—1) for incorrect

Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.

Darken the correct circle/ bubble in the Response Grid provided on each page.

1. Thedrug H is used as CH,NH,
N
& \ @
N CH, OH
| OH
CH,—NH, CH;CH,NH,
(a) Antacid (b) Analgesic
(c) Antimicrobial (d) Antiseptic (©)
2. Parkinson's disease is linked to abnormalities in the levels of OH
dopamine in the body. The structure of dopamine is OH

CH,CH,CH,NH,
(b)
OH
OH
CH,— (|:HC02H
NH,
@
OH
OH

1. @O 2 @®O®
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5.

6.

7.

RESPONSE
GRID

The correct structure of the drug paracetamol is

OH

O]

CONH, NHCOCH,
cl
@ 0 @
CONH, COCH,

Arsenic drugs are mainly used in the treatment of
(@) Jaundice (b) Typhoid
(c) Syphilis (d) Cholera
Antiseptic chloroxylenol is
(a) 4-chloro-3, 5-dimethylphenol
(b) 3-chloro-4, 5-dimethylphenol
(c) 4-chloro-2, 5-dimethylphenol
(d) 5-chloro-3, 4-dimethylphenol
The following compound is used as

i
0-C-CH,

COOH
(a) an anti-inflammatory compound
(b) analgesic
(c) hypnotic
(d) antiseptic

Which of the following ceramics possesses good strength,

translucency and very low porosity
(a) whiteware (b) earthenware
(c) stoneware (d) bricks and tiles

10.

11.

12.

DPP/ CC30

Which one of the following is employed as a tranquilizer

drug?

(a) Promethazine (b) Valium

() Naproxen (d) Mifepristone

Which of the following substances cannot be used as a

fixative in perfumes?

(a) Benzoin

(b) Sandalwood

(c) Glyceryl dinitrate

(d) Glyceryl diacetate

Detergents are prepared by the action of H,SO, followed
by neutralization by starting with

(a) chloesterol (b) lauryl alcohol

(b) cyclohexanol (d) p-nitrophenol

Which of the following is not correctly matched?

@) Proteins that are — Receptors
crucial to body’s communication
process.

@ii) Drugsthat mimic
the natural messenger by

— Antagonists

switching on the receptor.
@iii)) Drugs that binds to
the receptor site and inhibit

— Agonists

its natural function.
(@) (ii) only (b) (iii) only
(c¢) (i)and (ii) (d) (i) and (iii)
Commonly used antiseptic 'Dettol' is a mixture of
(@) o-chlorophenozylenol + terpeneol
(b) o-cresol + terpeneol
(o) phenol + terpeneol
(d) chloroxylenol + terpeneol

3. @OOD 4 GO®OW@S. OO

8. @WOWD 9. GOOW 10.0®OCW

6. @OOQ 7. GOOWO
1.OOOD 12. @GOG
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13.

14.

15.

16.

17.

18.

19.

Which one of the following can possibly be used as analgesic
without causing addiction and mood modification ?
(a) Diazepam (b) Morphine
() N-Acetyl-para-aminophenol
(d) Tetrahydrocannabinol
The indicator used in the titration of a strong acid and a
strong base is
(a) phenolphthalein
(c) alizarin yellow
Benzalkonium chloride is a
(a) cationic surfactant and antiseptic
(b) anionic surfactant and soluble in most of organic
solvents
(c) cationic surfactant and insoluble in most of organic
solvents
(d) cationic surfactant and antimalarial
During the deepening of the colour of a dye, the absorption
shifts towards red. This shifting is called
(a) bathochromic shift (b) hypsochromic shift
(c) hyperchromic shift (d) auxochromic shift
Amoxillin is semi-synthetic modification of
(a) penicillin (b) streptomycin
(c) tetracycline (d) chloramphenicol
Select the incorrect statement.
(a) Equanil is used to control depression and hypertension.
(b) Mifepristone is a synthetic steroid used as “morning
after pill”.
(c) 0.2 percent solution of phenol is an antiseptic while its
1.0 percent solution is a disinfectant.
A drug which kills the organism in the body is called
bacteriostatic.
Antibiotics that are effective mainly against Gram-positive
or Gram-negative bacteria X. Antibiotics that are effective
against a single organism or disease are Y
WhatisXandY ?

(b) methyl orange
(d) redlitmus

G

20.

21.

22.

23.

24.

c-119]
(@) X=Broad spectrum antibiotics.

Y = Narrow spectrum antibiotics.

X =Broad spectrum antibiotics.

Y =Limited spectrum antibiotics.

(c) X=Narrow spectrum antibiotics.

Y =Limited spectrum antibiotics.

X = Narrow spectrum antibiotics.

Y =Broad spectrum antibiotics.

(b)

GV

Structurally biodegradable detergent should contain
(b) branched alkyl chain

(d) cyclohexyl side chain
H; — Receptor antagonists is a term associated with :
(a) Antiseptics (b) Antihistamins
(c) Antacids (d) Analgesics

Which of the following is not true ?

(a) Some disinfectants can be used as antiseptics

(b) Sulphadiazine is a synthetic antibacterial

(c) Aspirin is analgesic as well as antipyretic

(d) Polystyrene is used to make non-stick cookware
Which of the followings forms the base of talcum powder?

(@) Zine stearate

(b) Sodium aluminium silicate

(c) Magnesium hydrosilicate

(d) Chalk

The structure given below is known as

O H H g

Il CH,
CH, - C- NH —4|/
N COOH
3 [
o H
(b) Penicillin G
(d) Ampicillin

(a) normal alkyl chain

(c) phenyl side chain

(a) PenicillinF
(c) Penicillin K

B.OOOO MHO®OW
B.OOODO Y-O®KOWD
2.0000 240000
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GRID
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20.0000 2210000 22.@®OO
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25. Most of the deodorants contain aluminium salts because (c) Disinfectants harm the living tissues.
they (d) A 0.2% solution of phenol is an antiseptic while 1%

(a) act as antiperspirants

(b) act as anti-bacterial agents
(c) mask body odour

(d) All the these

26. Chemical substances used by insects for communication

are called
(a) pheromones (b) hormones
(c) enzymes (d) nucleoproteins

27. Antiseptics and disinfectants either kill or prevent growth
of microorganisms. Identify which of the following
statements is not true:

(@) Chlorine and iodine are used as strong disinfectants.
(b) Dilute solutions of Boric acid and Hydrogen Peroxide
are strong antiseptics.

solution acts as a disinfectant.

28. The substance which is not an artificial sweetener

(a) sucralose (b) alitame

(c) saccharin (d) sucrose
29. An antibiotic with a broad spectrum

(a) Kkills the antibodies

(b) acts on a specific antigen

(c) acts on different antigens

(d) acts on both the antigens and antibodies
30. SLV -3 uses propellants

(a) solid (b) liquid

(c) solid-liquid (d) biliquid

25.0000 26.@0OO
30.0®OOD

RESPONSE
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2.

8.

DAILY PRACTICE
PROBLEMS

®)
@

@

©

b)

@

©

©

Wt. i
No. of moles = ;ne
Mol. wt
No. of moles in 200 mg = _200
0. of moles in mg= 1000x 44

=4.5 x 103 moles
No. of moles in 10?! molecules

1021
= W =1.67 x 10-3 moles
. X

No. of moles left = (4.5-1.67) x 103 =2.88 x 1073
2BCl, +3H, — 2B+ 6HCI

or BCl; +%H2 — B+3HCI

Now, since 10.8 gm boron requires hydrogen

= % “22A4LatN.T.P

hence 21.6 gm boron requires hydrogen

3-224. 21.6 =67.2L atN.T.P.

2 1038
M. Wt of Na,SO,.10 H,O is 322 g which contains 224 g

oxygen. .. 32.2 g will contain 22.4 g oxygen.

, 6.02x10%0
Moles of urea present in 100 ml of sol.= ———=
6.02x10
20
M= 6.02x10 23><1000 —0.0IM
6.02x10-" x100

[ -- M = Moles of solute present in 1L of solution]
Relative atomic mass =

Mass of one atom of the element

1/ 12th part of the mass of one atom of Carbon —12

Mass of one atom of the element
or X

mass of one atom of the C —12
Now if we use 1/6 in place of 1/ 12 the formula becomes

Relative atomic mass =

Mass of one atom of element <6

Mass of one atom of carbon
Relative atomic mass decrease twice

NaCl + H,SO, —— NaHSO,+ HCI

xg 49¢g 6g 1.825g
According to law of conservation of mass "mass is
neither created nor destroyed during a chemical
change"

Mass of the reactants = Mass of products
x +49=6 + 1825

or x =2925g
(@) Weight of H) = mole x molecular wt.
=02x2=04¢g

CHEMISTRY
SOLUTIONS

DPP/CCO01

() 6.023x 1023 =1mole

Thus 6.023 x 10?2 = 0.1 mole

Weight of N, =0.1x28=2.8¢g
(c) Weightofsilver=0.1g
(d) Weightofoxygen=32x0.1=3.2¢g
1 Mole of Mg,(PO,), contains 8 mole of oxygen atoms
. 8mole of oxygen atoms = 1 mole of Mg;(PO,), mole
of Mgz(PO,),

1
0.25 mole of oxygen atom = 3 x 0.25 mole of Mg,(PO,),

=3.125x1072 mole of Mg; (PO,),

Since molarity of solution is 3.60 M. It means 3.6 moles
of H,SO, is present in its 1 litre solution.

Mass of 3.6 moles of H,SO,

= Moles x Molecular mass

=3.6x98g=352.8¢

.. 1000 ml solution has 352.8 g of HZSO4

Given that 29 g of H,SO,, is present in = 100 g of solution
.~ 352.8 gof HZSO4 is present in

100
= Ex 352.8 g of solution

=1216 g of solution
. Mass 1216
Density = Volume — 1000 = 1.216 g/ml =1.22 g/ml
BV, BV
From 171 — 2V2
L T

Vi x640  620x 300
(273+47)  (273+27)
620 x 300 x 320

17 640x300
0.33

Weight of Iron in 67200 =
100

=310 cc

x 67200 =221.76

=396=4

20 volume H,0, means that 1mL of this H,O, solutions
produces 20 mL of O, at N.T.P. on decomposition by
heat.

. For 20 mL of 02, the volume of 20 volume H202
required = ImL

For 1 mL of 02, the volume of 20 volume

Number of atoms of Iron =

221.76
6

H,0, required = % mL
For 5000 mL or 5L of 02, the volume of 20
volume H,0O, required = % x5000 mL =250 mL

14. (@) 2AI(s) +6HCl(aq) = 2A13*(aq) + 6Cl~(aq) + 3H,(g)

-» 6 moles of HCI produces = 3 moles of H,
=3x224LofH,atS.T.P



Is21 DPP/ CCO1
3x22.4 Equivalent weight
". 1 mole of HCI produces = _ weight of metal 355
of H,at S.T.P weight of chlorine
=11.2Lof H,atSTP _25.25 35.5
15. (@ 95% H,SO, by weight means 100g H,SO, solution T 7475 x33.5 =12
contains 95g H,SO, by mass. Val ] |- 2x VD.
Molar mass of H,SO, = 98g mol! alency of metal = Equivalent wt. of metal +35.5
95
Moles in 95g = — = 0.969 mole = 2x948 =
98 12+35.5
Volume of 100g H,SO, . Formula of compound = MCl,
19. @ - 18gm, H,Ocontains=2gmH
= mas's = 100g . 0.72 gm H,O contains
density 1.834g cm™ »
=54.52 cm? = 54.52 x 103 L =18~ 0.72 gm =0.08 gmH
Molarity = Moles of solut'e ;4 8gm C((:)(z) contains = 12gmC
Volme of solute in L . 3.08 gm CO, contains
0969 ey _ 12 308-084 gmC
54.52x107 a4
16. (¢) 50mlof16.9% solution of AgNO; oo 284,008
~CiH= i
(ﬁ X 50) =8.45gof AgNO, =0.07:0.08=7:8
100 .. Empirical formula = C;Hg
8.45¢g B 845¢g 20. (@ Na,CO3+2HCl——2NaCl+H,0+CO,
Mmole = (107.8+14 +16x3) g/mol | 169.8g / mol 1mol 1mol
—0.0497 moles NaHCO;+ HCl——> NaCl + H,0 + CO,
50 ml of 5.8% solution of NaCl contain fmel fmel
sg Na,CO, + NaHCO; +NaCl+HCl ——
NaCl= (— X 50) =29¢ 848¢g 84¢g 68g (excess)
100 8mol Imol
29g I 1kg washing soda l
DMLel= e o = 0.0495 moles
NaCl™ (23 4+ 35.5)g/ mol » 8CO, + CO,
AgNOz;+ NaCl — AgClJ» +Na® +Clo fromNa,CO3 fromNaHCOj3
I mole 1mole 1 mole Thus, on complete reaction with HCI, 1kg of washing
. 0.049 mole 0.049mole  0.049 mole of AgCl soda will evolve 9 mol of CO,.
21. (@) 2.6has two significant figures.
w .
n=qr 2w =00 X Molecular Mass 0.260 has three significant figures.
— (0.049) x (107.8+35.5) 0.002600 has fou'r 51gn1ﬁcant figures.
_700 2.6000 has five significant figures.
=1Ye8 22. () Given
17. (b) Number of valence electronsin a N7 ion = 1 mass of solute (w) =120 g
~ mass of solvent (w) = 1000 g
Now, 1 mol or 42 g of N3 has =6.023 x 10% ions Mol. mass of solute = 60 g
So,42 gof N has 6.023 x 4 x 1023 valence &~ density of solution = 1.12 g/ ml
3 From the given data,
23 fon — -
1 gof N; has 6.023x1x10 valence e- Mass of solution = 1000+ 120=1120g
42 _ Mol. mass _ Mol. mass
d= —V ory=——-
-~ 4.2x6.023x1x10% i
4.2 gof N; has i valence e”i.e., Volume of solution V = 1120 =1000 ml or =1 litre
_ 1.12
0.1 N, valencee™. W 120
18. (¢) 74.75% of chlorine means 74.75g chlorine is present Now molarity (M) =

in 100g of metal chloride.
Weight of metal = 100g — 74.75g
=25.25¢g

23. @

= = 2
Mol. mass x V(lit) ~ 60x1
In an unknown compounds containing N and H
given % of H=12.5%
% of N=100-12.5=87.5%
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Element | Percentage | Atomic ratio | Simple ratio E)gt]ai:;%ufirrsg]f;;lo llzso(l)-f (I)(fl\l/:[i(é:204) is 1.5, 5 [O] are
4
H psw | 2Pops | B3, . 1.5 [O] will be obtained from
1 6.25 5

=—x1.5=0.6 les of KMnO ..

N 87.5 L 6.25 6.25 _ 1 5 moles o no,

14 6.25 28. (¢) C,H,+30, — 2CO,+2H,0

2 x vapour density = Mol. wt =mol wt. = 16 x 2 =32.
Molecular formula = n x empirical formula mass

n= 2 =2
16
. Molecular formula of the compound will be = (NH,),
=N,H,

24. (@ BaCl, + H,SO, —— BaSO, + 2HCI
208 g 98g 233g 73g
208¢g 9.8g 233g 73g

25. (¢) 5CO+1,05 »5C0O, +1,

254
Moles of 1,045 = 254

=0.01 = 0.05 moles of CO
Weight of CO=0.05x28=1.4g;

Weight of CO, =2-1.4=0.6¢
0.6
Hence % of CO, = > % 100 =30%

26. () PV=nRT so56x1=

75 x0.0821x273
M. Wt

M. Wt=30.12 Hence gas is NO.
27. () The required equation is

2KMnO 4 +3H,S04, ——>
K,S04 +2MnSO,4 +3H,0+5[0]
nascent oxygen
2Fe(C,04)+3H,80, +3[0]—>
Fe,(S0,4)3 +2C0O, +3H,0

28g 9%6¢g
- 28 g of C,H, undergo complete combustion by
=96 gof O,
. 2.8 kg of C,H, undergo complete combustion by
=9.6kgof O,.
29. (a) C3H8 +502 - 3C02 +4H20
a 3a

C4H10 +§02 - 4C02 +5H20

(3-a) 4(3-a)
But,3a+4(3-a)=10
a=2 (Propane ) and 3 -2 =1 (Butane )

30. (c) |Element| % Relative no. | Simplest ratio of
of atoms atoms
C 493 | 49.3/12=4.1 4.1274=15
15%x2=3
H 6.84 6.84/1=6.84 6.84/2.74=25
=2.5%2
=5
(0] 43.86 |43.86/16=2.74 2.742.74=1
1x2=2
Empirical formula = C;H;O,
Empirical formula mass

=(3x12)+(5x1)+(2x16)=36+5+32="73
Molecular mass = 2 x Vapour density
=2x73=146

molecular mass

= =146/73=2
" empirical formula mass

Molecular formula = Empirical formula x 2
=(CG3H;0,) x2=CH,,0,
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DAILY PRACTICE
PROBLEMS

each.
d NaCl: No.ofe"inNat =At. No. of Na-1
=11-1=10
No.e inCl- =At No.of Cl+1
=17+1=18

CsF : No. of e"in Cs*=55-1=54
No.ofe"inF~ =9+1=10
Nal : No.ofeinNat=11-1=10
No.ofe"inI- =53+1=54
K,S: No.ofe"inK* =19-1=18
No.of e"in S =16+2=18
(¢) For electron in the ground state,

mvr—i: mv—L
2n 2nr

h
Now, mv = —

A
So, L = A=2mr
A 27r
A =2x3.14x0.53A =3.328A
=3.328x10"1%m
=0.3328x10""m = 0.3328 nm
(@ ForHet,
r=logz( 1)
1 1 (1 1)
=RH(2)2(___)=RH — -3
2?42 La)2 (2)2)
ForH,
S (1 1\
V=T Ht 2~ 2J
nl nz
For same frequency,
(1 1) (1 1)
Ry | —-—|=R,| ———
“l? @) ”Lnf n§J
1 1 1 1
nt on2 12 27
n1:1&n2:2

(@ ForBalmer n; =2andn,=3;

1 1) SR
v=R|—-—|=—ocm
2 32 36

(¢) Series limit is the last line of the series, i.e. n, = co.

_ 1 1 1 1 1 R
..U=I=R|:n—2——2:I=R|:—2——2:I=—2
1 M np nj

109677.76

nf

w0=12186.3=

CHEMISTRY
SOLUTIONS

(c) The species CO,NO*,CN~and C22‘ contain 14 electrons

DPP/CCO02

n12 _ 109677.76 —9=n, =3
12186.3

-, The line belongs to Paschen series.
de Broglie wavelength, A = L
mv

h_m2V2.l_l Vo

7\2 mpvy ’ 4_5 Vi
vy 9

V14
ﬂ4

\D) 9
1>

KE =—-mv
2

KE, m, 2 1

9

KE, m; v 9 (4]2 16
—_— X — = =
9

Fe (IIT) = [Ar] 3d° unpaired electrons = 5;
Magnetic moment = ,/5(5+2) ;
Ratio= /7 :4/3

Co(Il) = [Ar] 3d” unpaired electrons = 3;
Magnetic moment = ,/3(3 + 2)
Ratio = ﬁ : «/5

E=hu=ﬂ;andu=E

A A
8x10'° =M
~3.0x10®

 8x10!5

Ap = e Dy = e

b /2eVmp P 2 x3eVmy;

h

,/2><3eV x9mp

3
Hence, At = 2eVm,, -1
Ap 2x3eV x9m, 33

From the given data, we have
(Ec—Ep)+(Eg—E,)=(E-—E,)

hc  hc hc 1 1 1
or —t—|=— o —+—=—
M oA) A3 MRy A3

AMAsy AM+2Ay 1
oo (M= =T
A+ A, 7»1.7\.2 7\.3

=0.37x1077 =37.5x10™° m = 4x10
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12. @

13. @@

14. ®)

15. (¢)

We know Ap.Ax > 4i

T
since Ap = Ax (given)
h
S ApAp=—
p-Ap =

or mAv mAy. = i

h

16. (@)

[.. Ap=mAv]

2
or (Av)” = po—

2
or Av = L = L\/E
dum?*  2m\m
(n + ) rule the higher the value of (n + I), the higher is
the energy. When (n + /) value is the same see

17. (¢)

value of n. 18. (@
1 1T 1 I\
m+]) @+1) 4+0) 3B3+2) 3+1)
5 4 5 4
19. ®)
IV<II<II<I
72
LE= n_2 x13.6eV () 1.
L_z* nf
=—gx— i)

or 12 - nlz 222
Givenl; =—19.6x10718,Z =2,
n1:1,22:3andn2:1 2
Substituting these values in equation (ii).
19.6x107"% 4 1
T 109
—18 9
or I, =-19.6x10 XZ

=-4.41x10"17 J/atom
As per Bohr’s postulate,

)
m

2nmr
ag % n?

20. @

Since, r =

z
So, for 2™ Bohr orbit

2
r=a°)<2 =4a,
g L 2202
~ 2 | 4n’m? x(4a,)?
h2
- 32n°ma?

is51
AE=2.178x10‘18(i—i] _he
12 22/ A

—2.178x10" 8 x 3 ¢
4 A

_6.62x1073* x3x10®

A
- 6.62x10* 3x10° x 4
2178x10718  x3
=1214x10m

Not more than two electrons can be present in same
atomic orbital. This is Pauli's exclusion principle.
2nd excited state will be the 3" energy level.

136
n2

13.6

El‘l eV or E=TCV =1.51eV.

Calculating number of electrons

BO3 —>5+8x3+3=132

CO% T —— 6+8x3+2 = 32 piso-electronic species

NO3 —>7+8x3+1=32

03

co3

T —16+8x3+2=42

T—32 not iso-electronic species

NO3 —>32

CN —6+7+1=14

Ny, —>7x2=14 iso-electronic species

C; —>6x2+2=14

PO} —>15+8x4+3=50

80421_ —>16+8+2=50 iso-electronic species

Clog —>17+8x4+1=50

Hence the species in option (b) are not
isoelectronic.

(AE), The energy required to excite an electron in an
atom of hydrogen fromn = 1ton=21is AE (difference in
energy E, andE,)
Values of E, and E, are,
_ —1.312x10% x (1)
@?
AE is given by the relation,
E;=-1.312x 105 mol™!
.. AE=E,-E, =[-3.28x 10°]- [-1.312 x 105 ] Jmol !
=(-3.28 x 10° +1.312 x 10%) Y mol™!
=9.84x10° Jmol™!
Thus the correct answer is (d)

E, =-3.28 x 103 Jmol™!



Is61l DPP/ CC02
( \ Substituting this in equation (i)
2 @ vei=R,z=|>-L1
. A H Lnlz ngJ _ ﬁ m
In Balmer series n; = 2& ny, = 3,4, 5.... Last line of m\ 2KE
the spectrum is called series limit. _n 1 ]
Limiting line is the line of shortest wavelength and A= 2m(K.E.) 1)
high energy when n, = ©
2 15 15 1
. —_ 1 Ry 329x10” 3.29x10 ie. Aoc——
VTR 2T T 2 T g JKE
! “ .. when KE become 4 times wavelength become 1/2.
=8.22x10"s 27. (@ Theelectronic configuration of Rubidium (Rb =37)is
22. (d) Energy required to break one mole of Cl - Cl bonds in o 2 6m 2 6ail0 D 6o
ql, 1s“2s“2p~3s°3p~3d " 4s“4p~5s
242 x103 he Since last electron enters in 5s orbital
= = 1
6.023X1023 A Hencen=5,1=0,m=0, s=i§
_ 6.626x1073* x3x10® 28. (c) The kinetic energy of the ejected electron is given by
A the equation
N 6.626x10>* x3x10° x 6.023x10% wehv +Lmy? o y=S
= o .
242108 2 M
=0.4947 x 105 m =494.7 nm o fe_hc 1 2
h AA, 2
23. ® r=— 1 o hc he
my —_my" = ———
h=6.6x1034J/s 2 Ao d
=1000k -
" : 36x10° =hc(k{7~ k]
v=36km/hr= = m/sec =10m/sec ¢
60x 60 ) 2 2hc( A,—A
. 6.6x1073* 18 - i vy
. = W =6.6x10 m 0
4. © 1, = ag’ v - &[u]
r=ayx (3)? = 9a, m Ak,
nh nh _ 3h _ h 29. (d) Total energy of a revolving electron is the sum of its
myr=—_—;, my=_——"= - kinetic and potential energy.
2nx9a, 6ma P gYy.
P 2n 2 0 0 Total energy = K.E. + P. E.
h=——=£x6m%=6m% 2 (2
mv h = 4 L__ )
22 2r r
25. (¢) I=2representd orbital for which P
= 3 C2r
26. (b) de — Broglie wavelength is given by : 30. () Energyof I mole of photons,
h E= Npxhv
kzﬁ e (1) _ Ngxhxc
KE. = —mv? -
2 _ 6.023x10% x6.63x10* x3x10®
2 = 2KE 253.7x107°
m =4722K]
_ [2kE Energy converted into KE = (472.2 — 430.53) kJ
v= o ) (472.2-430.53)
% of energy converted into KE = T a2

=8.76%
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1. @

5. (o)
6. @
7. ®
8. (o

DAILY PRACTICE
PROBLEMS

All the given species contains 10 e~ each i.e.
isoelectronic.
For isoelectronic species anion having high negative
charge is largest in size and the cation having high
positive charge is smallest.
Covalent radius is radius of an atom in its bound state
i.e., in fluorine it is half of distance between two
covalently bonded fluorine atoms; van der Waal radii
is one-half of the distance between the nuclei of two
identical non-bonded isolated atoms. These atoms are
attracted toward each other through weak van der
Waal’s force hence van der Waal radii are very large.
All the given species are isoelectronic. In case of
isoelectronic species ionic radii increases with increase
in negative charge on anions.
On moving along the period, ionization enthalpy
increases.
In second period, the order of ionization enthalpy should
be as follows :

F>0>N.
But N has half-filled structure, therefore, it is more stable
than O. That is why its ionization enthalpy is higher
than O. Thus, the correct order of IE is

F>N>O0.
In a period the value of ionisation potential increases
from left to right with breaks where the atoms have
some what stable configuration. In this case N has half
filled stable orbitals. Hence has highest ionisation
energy. Thus the correct order is

B<C<O<N

and not as given in option (c)
Atomic number (Z) = 120
TUPAC name = Unbinilium
Symbol = Ubn
The acidic character of non metal oxides increases across
a period from left to right and decreases down a group.
So, acidic character will follow the order:
oxide of nitrogen > oxides of sulfur > oxides of carbon.
Among oxides of carbon acidic character increases with

the oxidation number of carbon. So, +4C02 is more acidic

than CO. Hence the sequence of acidic character is N,Os
>8$0,>C0,>CO

The ionization energy increases with decrease in size.
Further the element having stable configuration has
higher ionisation energy than expected. Hence the
ionization energy of nitrogen (Z = 7) is more than oxygen
(Z = 8) and carbon (Z = 6) because it has half-filled
p-orbitals.

Sc=15s22522p%; ;N = 15252 ;30 = 1522522 p*
Hence the correct order should be C<N > O

9. ®

10. @

CHEMISTRY
SOLUTIONS

DPP/CCO03

Along the period, I.P. generally increases but not regularly.
Be and B are exceptions. First L.P. increases in moving
from left toright in a period, but L.P. of B is lower than Be.

11. (@ The electronic configuration of the given ions are as

12. ®)

13. ®)

14. (@

15. ®)

16. ®)

17. ®)
18. ®)

follows.
1,Mg? =152, 252p6 (Nounpaired electron)
5, T = 1%, 2522p6, 3523p83d" (One unpaired electron)
53 V3t = 152, 2522p6 3523p83d2

(Two unpaired electrons)
LeFe?t = 1s%, 2522p6,3523p53°

(Four unpaired electrons)

IE, of Mg is lower than that of Na because in case of
Mg*, 3s-electron has to be removed whereas in case
of Na*, an electron is removed from the stable inert
gas configuration which is difficult.
According to modern periodic law, the properties of the
elements are repeated after certain regular intervals when
these elements are arranged in order of their increasing
atomic numbers.
For isoelectronic species, size of anion increases as
negative charge increases whereas size of cation
decreases with increase in positive charge. Further ionic
radii of anions is more than that of cations. Thus the
correct orderis Ca™<K*<Ar<Cl"<S™~
The alkali metals are highly reactive because their first
ionisation potential is very low and hence they have great
tendency to loses electron to form unipositive ion.
On moving down group- I from Li to Cs ionisation
enthalpy decreases hence the reactivity increases. The
halogens are most reactive elements due to their low
bond dissociation energy, high electron affinity and high
enthalpy of hydration of halide ion. However their
reactivity decreases with increase in atomic number
In hydrides of 15th group elements, basic character
decreases on descending the group i.e.
NH; > PH; > AsH; > SbH,.
The right sequence of LE | of Li<B <Be<C.
As we move down in a group electron gain enthalpy
becomes less negative because the size of the atom
increases and the distance of added electron from the
nucleus increases. Negative electron gain enthalpy of
F is less than Cl. This is due to the fact that when an
electron is added to F, the added electron goes to the
smaller n = 2 energy level and experiences significant
repulsion from the other electrons present in this level.
In Cl, the electron goes to the larger n = 3 energy level
and consequently occupies a larger region of space
leading to much less electron—electron repulsion. So
the correct order is Cl>F>Br>1L



Issl
19.

20.

21.

22.

23.

24.

25.

@
@

@

@

@

@

@

On moving along a period ionic radii decreases due to
increase in effective nuclear charge.
As the nuclear charge increases, the force of attraction
between the nucleus and the incoming electron
increases and hence the elecron gain enthalpy becomes
more negative, hence the correct order is
Ca<Al <C <O« F
First period has H and He only out of which He is inert,
hence, H behaves as a highly electropositive as well as
electronegative.
O~ ~and Fareisoelectronic. Hence have same number
of shells, therefore greater the nuclear charge smaller
will be the size i.e.
O~ >F
further Li* and B3+ are isoelectronic. therefore
Lit > B3
Hence the correct order of atomic size is.
O">F >Li*>B3*
As the size increases the basic nature of oxides changes
to acidic nature i.e., acidic nature increases.
SO, >P,0; > Si0, > Al,0,
Acidic Weak Amphoteric
acidic
SO, and P,0; are acidic as their corresponding acids
H,S0; and H;POj; are strong acids.
For isoelectronic species ionic radii decreases as the
charge on ion decreases. Further on moving down in a
group ionic radii increases. Hence the correct order is
0% <N3-< §2-<p3-
CaOQ is basic as it form strong base Ca(OH), on reaction
with water.
CaO +H,0 — Ca(OH),
CO, is acidic as it dissolve in water forming unstable
carbonic acid.

26. (a)

27.

28.

29.
30.

b)

©

@
@

DPP/ CCO03
H,0 + CO, ——— H,CO;

Silica (Si0O,) is insoluble in water and acts asa very

weak acid.

SnO, is amphoteric as it reacts with both acid and base.
SnO, +2H,S0, — Sn(SO,), +2H,0
SnO, + 2KOH; — K,SnO; + H,0

Incoming electrons occupies the smaller n = 2 shell,

also negative charge on oxygen (O") is another factor

due to which incoming electron feel repulsion.

Hence electron repulsion outweigh the stability gained

by achieving noble gas configuration.

In the isoelectronic species, all isoelectronic anions

belong to the same period and cations to the next

period.

Irepresents Li, IT represents K

Il represents Br, IV represents I

V represents He

So, amongst these, II represents most reactive metal
and V represents least reactive non-metal.

Helium (He) 152 — Highest ionisation
energy due to noble gas
in nature.

Fluorine (F) 1s2,2s22p3 — High electronegativity in
nature due to small size
and -1 oxidation state.

Rubidium (Rb) — Most electronegative
element due to large
atomic size.

Lithium (Li) — Strongest reducing
agent due to small size
and positive oxidation
state (+1)
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1. (©
2. @
3. (o)

DAILY PRACTICE
PROBLEMS

CO?3" Its structure is

Greater the difference in electronegativity between the
two atoms, larger will be polarity and hence dipole
moment. Thus (a) has maximum dipole moment.

i HC. _H
H-C=0 H3C/C_C\H
(a) ()
(C-Obondis  (very less polar)
more polar)
H_ CH, al C,CH3
Il Il
C C
H,C” “H H;C” I
(©) (C))

Symmetrical molecules (u = 0)

NH; undergoes H-bonding and hence has the highest
b.p. Among the remaining hydrides i.e. PH;, AsH; and
SbH3 as we move from PH; to BiH3, the molecular
mass increases. As a result the van der waal’s forces of
attraction increases and the boiling point increases
regularly from PH; to BiH,.

. ALl N
BiCl,: Cl—Bl\C X sp? - Hybridisation

(Trigonal planar geometry); Bond angle = 120°
. sp? —
p_A" ,
In PCl, /]\C1 (Pyramidal
Cla geometry) Bond angle =
v sp3 below 109° 28’
A .
In AsCl, /&jp (Pyramidal ;r(l:dl df;g?éfs from
Clc1 Cl  geometry) 3 3
o p3 .
In BiCl, Bi_A" (Pyramidal
A a geometry)

In these, order of bond angle :
BCl, >PCl, > AsCl, > BiCl,

In NH; the atomic dipole (orbital dipole due to lone
pair) and bond dipole are in the same direction whereas
in NF; these are in opposite direction so in the former
case they are added up whereas in the latter case net

©

b)

@

2 1
n2 *7
N; =ols? 6*1s? 62525 *2s> { p; o2p? {n .

@

CHEMISTRY
SOLUTIONS

DPP/CC04

result is reduction of dipole moment. It has been shown
in the following figure :

) )
N N

AN,

H
H
Since F form H-bond [HF,]" exists. Therefore KHF,
gives K* + HF,~
On changing N, to N*,, B.O. decreases from 3 to 2.5
whereas on changing O, to O*,, B.O. increases from 2

to 2.5. In former case, the bond dissociation energy
decreases and in the latter case, it increases.

Molecular orbital configuration of

N%_ =ols? 6 *1s%62s2 6% 257 -

Tt2p2 1t*2p1
ot
n2py n*2py
10-6
Bond order = —2 =2

1T.2py

Bond order = % =25

n2p;

, 0'2pz2
n2py

N, = ols? 6*1s% 625°c*2s” {

10-4
Bond order = T =3

The correct order is = N%‘ <N3; <N,

1
Hybridisation = Y [No. of valence electrons of central

atom + No. of monovalent atoms attached to it +
Negative charge if any — Positive charge if any]

1

NO," H=E[5+0+I—O]=3=sp2
1

NO;~ H=E[5+0+1—0]=3=sp2

NH,"~ H=%[5+2+1+0]=4=sp3



|s10}

DPP/ CC04

10. ®)

11. (o)

12. (o)

13. (o)

14. (@

15. ®)

NH,*, H=%[5+4+O—l]=4=sp3

SCN™ =sp

ie., NOZ‘ and NO3‘ have same hybridisation.
Electronegativity differenceis 4.0 - 1.20 = 2.8 percentage
ionic character is 72.24% when the electronegativity
difference is 1.7, the % ionic character is approx 51%.

In POZ‘ ion, formal charge on each O-atom of P - O

Total charge __E__075
Number of O atom 4 ’
The electronic configuration of the given molecules

are :

bond =

Nj = 0'1s2,0'*1s2,0'2s2,0'*2s2,1t2p§ = npi,ch; ;
1 unpaired e~

0, =0'1s2,0'*1s2,0'2s2,0'*252,0'2pg,1t2p)2€ ~ 1T.2p§,
1 1. : —
n*2p, ¥ 2py ; 2 unpaired e—s
O%_ =0'1s2,0'*1s2,0'252,0'*2s2,0'2pz2,1t2p§ z1t2p§,
m*2p? ~ n*2p? ; no unpaired e-s
Px Py p

B, = clsz,c* 1s2,02s2,c* 2s2,1t2p)1c ~ nzp}v;

2 unpaired e~s
ClO5™ and SO;~2 both have same number of electrons
(42) and central atom in each being sp> hybridised. Both
are having one lone pair on central atom hence they are
pyramidal.
The number of lone pairs of electrons on central atom
in various given species are

Species Number of lone pairs on
central atom
IF, 0
IF 1
CIF; 2
XeF, 3
Thus the correct increasing order is
IF; <1F5 < CIF; < XeF,
0 1 2 3
CH, NH, H,0

! A
(5\109%8' N &\o/)
~ |

—~
H H 9 <O~
H }|I{(F H H7 g5 H
Tetrahedral; Trigonal Bent
pyramidal

Note: The geometry of H,O should have been
tetrahedral if there are all bond pairs. But due to presence
of two lone pairs the shape is distorted tetrahedral.
Hence bond angle reduced to 104.5° from 109.5°.

16.

17.

18.

19.

@

@

@

@

@

(b)

©

According to VSEPR theory order of repulsion in
between lp — Ip, 1Ip — bp and bp — bp is as under

Ip-1lp>Ilp-bp>bp-bp

In NH; and BF; the hybridisation is sp> and the bond

angleis almost 109° 28".
In XeF, Total number of valence electrons of Xe = 8,
two electrons shared with 2F atoms, 6 electrons left
hence 3 lone pairs, in XeF 4 shared with 4 F atoms 4
left hence 2 lone pairs; in XeF, 6 shared with 6 F atoms
2 left hence 1 lone pair.

No. of electrons

Hybridisation = in valence +

1
2
shell of atom

cation
charge on
anion

Hybridisation of Al atom = %[ 3+3-0+ 0]

No.of monovalent charge on N
atoms around it

For A1H3,

=3= sp2
For A1H4‘,

Hybridisation of Al atom = %[ 3+4-0+ 1]

=4 = sp3
For HZO,
Hybridisation of O atom

_1 4 — 3
= 5[6+2—0+0] =4 =sp
For H;0", Hybridisation of O atom
_1 4 — 3
= 5[6+3—1+0] =4 =sp

For NH,
Hybridisation of N atom

:%[5+3—0+0] =4 =sp’

For NHZ ,Hybridisation of N atom

:%[5+4—1+0] =4 =sp3

Thus hybridisation changes only in option (a).
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20.
2.
22. b
23. @
24. @@
25.
26. &)

sp’ :? %
H
Hybridisation in PO} =% [5+0+ 3 -0] =4 sp*. In

7 bonding only d orbital of P, p orbital of O can be
involved. Since hybrid atomic orbitals do not
form = bond.

The bond angle decreases on moving down the group
due to decrease in bond pair-bond pair repulsion.
NH; PH; ASH; SbH; BiH;

107° oo 92° 91° %0°

This can also be explained by the fact that as the size
of central atom increases sp> hybrid orbital becomes
more distinct with increasing size of central atom i.e.
pure p- orbitals are utilized in M—H bonding

For any species to have same bond order we can expect
them to have same number of electrons. Calculating
the number of electrons in various species.

0, (8+8+1=17); CN"(6+7+1=14)
NO*(7+8-1=14);CN* (6 +7-1=12)

We find CN~ and NO™ both have 14 electrons so they
have same bond order. Correct answer is (a).

6t 6* of 6.2 (nf = n})op (N} = 13electrons)

it contains one unpaired electron hence paramagnetic
The delocalised pTt—p7m bonding between filled p-

orbital of F and vacant p-orbital of B leads to shortening
of B-F bond length which results in higher bond
dissociation energy of the B-F bond.

/ B——F
F %
Vacant Filled
2p-orbital 2p-orbital

F F
B N
l:/B—F F+/BF

Compounds involved in chelation become non-polar.

27. ()

28.

29. (@

30. ()

s-11]

Consequently such compounds are soluble in non-
polar solvents like ether, benzene etc. and are only
sparingly soluble in water whereas meta and para
isomers are more soluble in water & less soluble in
non-polar solvents.

N,
%O intra-molecular H-bonding

According to Fajan’s rules smaller, highly charged
cation has greatest covalent character while large cation
with smaller charge has greatest ionic character.
None of the given option is correct.

The molecular orbital configuration of the given
molecules is

H,= o152 (no electron anti-bonding)

Li, = o1s? 6* 152 62s%(two anti-bonding electrons)

B, =cl1s? 6*1s% 625s% 6*2s° {thply = TEZPIZ}

(4 anti-bonding electrons)

Though the bond order of all the species are same (B.O
= 1) but stability is different. This is due to difference
in the presence of no. of anti-bonding electron.
Higher the no. of anti-bonding electron lower is the
stability hence the correct order is H, > Li, > B,

The structure of IF™ is distorted octahedral

This is due to presence of a “weak” lone pair.

164°

The molecular orbital configuration of the molecules
given is

Total no. of electrons in NO = 7(N) + 8(0) =15
Hence E.C. of NO = KK[o(25)*[0*(25)]*[02p,]?

[r2p ) [n2py)PIn*2p I
Due to presence of one unpaired electron NO is
paramagnetic.
Except NO all are diamagnetic due to absence of
unpaired electrons.



DAILY PRACTICE
PROBLEMS

1. (o) VMi_V2 atconst. pressure
T T

8 ®
24V,
273 373
2. (@) From the graph we can see the correct order of pressures
P1>P3> Py
3. (b) Gasesbecome cooler during Joule Thomson’s expansion only
if they are below a certain temperature known as inversion 9 (@)
temperature (7). The inversion temperature is characteristic of
each gas and is given by

V, =30.6 litre

a
T, = R’ where R is gas constant

Given a =0.244 atm L2 mol2
b=0.027 L mol™!
R =0.0821 L atm deg~! mol™!

- 2x0.244 990K
0.027 x0.0821

uoNT oruy/uy =T, /T,
_\/27+273 _\/300 1
927+273 V1200 2

Uy = 2141

10. (b)

4 @

5. (d) Letthe mass of methane and oxygen = m gm.
Mole fraction of O,

3 Moles of O,
~ Moles of O, + Moles of CHy

m/32 m/32 1

~m/32+m/16 3m/32 3
Partial pressure of O, = Total pressure x mole fraction of

1 1
02, P02:P>< § = §P

The expression of root mean square speed is

3RT
s =\

Hence,

1. @

12. (o)

=1

U (Hy) | 3R(50K) /(2gmol ™) 2
Ums(02) | 3R(800K)/(32gmol )
7. (@ GivenT=27°C=27+273=300K
V=100L
Massof He=0.4 g
Mass of oxygen = 1.6 g
Mass of nitrogen = 1.4 g
nHe=0.4/4=0.1
n0,=1.6/32=0.05
nN,=1.4/28=0.05
ntotal=nHe +n0O, +nN,=0.1+0.05+0.05=0.2

nRT  0.2x0.082x300
1% 10

13. (@)

P= =0.492 atm

CHEMISTRY
SOLUTIONS

DPP/CCO05

1
Rate of diffusion <, [————
Molecular mass

- Molecular mass of HC1 > Molecular mass of NH;
. HCI diffuses at slower rate and white ammonium
chloride is first formed near HC1 bottle.

UCOZ _ TC02 XMNzO
UN2O MC02 XTNZO
T
S S (s O . S Tn,0 =16Tco,
ax | 4 Ty 2 2
/ZL /3L
7 /1
a2 "3
3 Calr
Mean molar mass = (na +14) M"“ +(np + "IB) Mp
ﬂA +ﬂA +ﬂB +ﬂB
 7IM 4 +123M
- 200
1/2 1/2
Dy _ 0_3_{0_3} . D.oD (p_s]
= = 3 - Dy=Dpg
Dg \pa [Pa PA
24.6
PV 21.6
20.1 :
: — 30
20 1/V>
0
a
(P+—2)(V)=RT
%
PV+a/V=RT
pv=RrT-%
\%
y=RT-a(x)
So, slope=—a= M:—a:—lj
2-3
a=15
3K 313
KE of neon at 40°C_ 7> 313
K.E of neon at 20°C 3 293

—Kx293
2
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14. (c) Higher the critical temperature more easily will be the

15. (¢)

16. (@)

gas liquify. Now since most easily liquifiable gas show
larger deviation, NH, will show maximum deviation from
ideal behaviour.

According to Avogadro’s law "At same temperature
and pressure
Volume o no. of moles"

W w w
Ny, = 5 Do, T35 feny T
Vu, : Vo, : Veu, ="H; ‘1o, :“CH4
w w
=22 T o612
2 32 16

GiVen, HH2 = n02 and tHz = t02
According to Graham's law of diffusion for two different
gases.

g _Vl/tl ’
I'2 V2/t2

12 _ji6=4
X

2.4
2
Sox=8

. Fraction of O, = 1/8

17. (c) As temperature rises the most probable speed increases

and the fraction of molecules possessing most probable
speed decreases.

18. () According to kinetic theory the gas molecules are in a

19.

20.

b)

@

state of constant rapid motion in all possible directions
colloiding in a random manner with one another and
with the walls of the container and between two
successive collisions molecules travel in a straight line
path but show haphazard motion due to collisions.
According to Boyle's law, PV = constant

log P + log V = constant
log P = — log V + constant
Hence, the plot of log P vs log V is straight line with
negative slope.

log P \

logV —>
CO,+C——2CO

Stoichoimetry ratio is 1 : 2
AT STP, P =1 atm, T = 273 K, R = 0.0821

PV
Initial moles of COZ; n(CO,jinitial) = RT
1x0.5

~ 0.0821x273
In final mixture no. of moles; n(CO,/CO mixture)

=0.022 mole

21.

22. ()

]s-13]
1x0.7
0 0821x 273

Increase in volume is by = 0.031 — 0.022
= 0.009 mole of gas
Final no. of moles of CO i.e. (CO final)

=0.031

Mo final) = 2"(CO, initial) ~ "(CO, final)

= 2(0.022 - 1o, ina) (D)
Mo final) = 0-044 = 2nco, finapy (D)
‘. Now, (O final) + ™(CO final) = 0.031

n(C02 ﬁnal) = 0.031 - n(CO ﬁna])...(ii)

Substituting (ii) in eq. (i)
O final) = 0-044 — 2[0.031 - ncg finany
(€O final) = 0.018 mol.

Volume of CO =V = nRT _ 0.018 x0.0821x 273

1
= 0.40 Litre
and volume of CO, = 0.7 litre — 0.4 litre
= 0.3 litre
. CO, =300 mL, CO = 400 mL
2RT
Most probable speed (C*) = ™
— 8RT
O)=,—
Average Speed (C) M

. 3RT
Root mean square velocity (C) =,/ ——

\/ZRT \/SRT 3RT

C*:C:C=

=1:\/::\/:=1:1.128:1.225
T V2

According to Graham’s Law Diffusion:
L 0]

n \d4
Vol. of gas diffused (V)
Time taken for diffusion(z)

Since rate of diffusion =

i_Vl/tl
r V2/t2
n_Wiln _ |dy

o —=——-=
r Vz/tz dl

20/60  [16/2 |1
T V,/30 \32/2 TV2
-+ Mol. wt=2xV.D

. VD= Mol.wt

On calculating,
V,=14.1
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23. () r.m.s. velocityV,

24. @

or

25. ()

26. (@

3RT
rms: M
oo | h
"V T
5x100 _1_ [T

10x10* 2 \T,

’3RT
Vrms NYVE
rms(O ) rms(He)
f 3RTO " [ 3R THe

MHe
300 x 32

MO2

T02 =

= 2400K

PV
Compressibility factor (Z) = T
(For one mole of real gas)

van der Waals equation
(P+-2V —b)=RT
V2
At low pressure, volume is very large and hence

correction term b can be neglected in comparison to
very large volume of V.

ie.V-baV

().
LP+V—2JV—RT

PV+= =RT
v

pv=RT-Z

v

PV _ a

RT  VRT

a

Hence, |Z =1-——
ence. VRT

According to Boyle’s law

Vi P, 750 _360
V, BV, 840

V,=1750ml=1.750L

DPP/ CCO05

On applying Dalton's law,
Partial pressure of a component
= Mole fraction x Total pressure
Given, mass of N, =56 g, mass of 0,=96¢
Total pressure = 10 atm

N, =89 ng, =28

2798 0 2T
n
ANy=—2 -2 _qg
"N, +"0, 2+3
Xono 02 _ 3 _

"N, +"0, 2+3
. PN, =04 x10=4 atm,?0,=0.6 x 10=6atm
Pava _8x12_ 96
RT RT RT
ppVp _8x5 _ 40

RT RT RT
Total pressure x total volume = (n +ng) x RT

Moles of A, (n,) =

Moles of B, (ng) =

1
x(12+8)=——(96+40)RT
px( ) RT( )

p=6.8
Partial pressure of A = p x mole fraction of A
—68 96 / 96+ 40
RT/ RT
=4.8 atm
Partial pressure of B= 6.8 —4.8 =2 atm.
Number of moles of O, = Lg_l =2.21mol
32gmol
Number of moles of Ne = LSgl =8.375mol
20g mol™
2.21
i =—— =021
Mole fraction of O, 22148375

Mole fraction of Ne=1-0.21=0.79

Partial pressure of a gas = Mole fraction x total pressure
Partial pressure of O, = 0.21 x 25 = 5.25 bar

Partial pressure of Ne =0.79 x 25 =19.75 bar

30. b) V, = % = JR273+1)

3(2t+273+273)R
Uns =

1
6(t+273)R = 6V,

GP_3371



DAILY PRACTICE
PROBLEMS

1. @ Given AH=41kJmol!=41000Jmol!
T=100°C=273+100=373K

n=1
AU=AH- AnRT =41000 - (1 x 8.314 x 373)
=37898.88 Jmol~! ~ 37.9 kJmol™!

2. (@) Internal energy is dependent upon temperature and
according to first law of thermodynamics total energy of
an isolated system remains same, i.e., in a system of
constant mass, energy can neither be created nor
destroyed by any physical or chemical change but can
be transformed from one form to another
AE=qg+W
For closed insulated container, g = 0, so, AE = + W, as
work is done by the system

3. () Maximum work done by a system at constant pressure

and constant temperature is —AG. It can be derived as
follows :

From first law of thermodynamics,
q=AE + Wexp. T Wnon exp.

At constant pressure, Wey, = PAV
q=AE +PAV + Whon-exp.
q=AH+ wpy,, exp.

For the reversible change at const temp.,

Or Qpey = TAS

AS - qrev
T

so from equ. (1), TAS = AH + Wyqq exp,
= AH-TAS = —Wpopexp. v ¥))
For a change taking place under constant pressure and
constant temperature,
AH-TAS=AG
so from equ (2)
AG = —Wyon exp’
(it means Wy, exp. OF Wyseful)
or Wp,, =-AG
Latent heat of fusion

4 @ AS AH
. @ = =—
Melting point T

_ 20 JK-Tmol-1=9.77 J K-! mol-!
= 300 mol-1=9. mo
5. () Desired equation is H,O(1) >H,0(g), AH="?
(Equation II - Equation I)
AH=-2455kJ - (286 kJ)=40.5k]J
6. () N, +3H, ——>2NH; AH =2x-46.0 kJ mol-!
Let x be the bond enthalpy of N — H bond then
[Note : Enthalpy of formation or bond formation enthalpy
is given which is negative but the given reaction involves
bond breaking hence values should be taken as positive.]
AH = Z Bond energies of reactants — ¥ Bond energies
of products

CHEMISTRY
SOLUTIONS

DPP/CC06

2x-46=712+3x(436)—6x
-92=2020-6x
6x=2020+92
6x=2112

x=+352kJ/mol

7. (b) AHS—S + ZAHH—S =239 ZAHH—S =175
Hence, AHg_g = 239175 = 64 kcal mol ™!

Then, AH for 8Sg) — Sg(g) is 8 x (—64) =512k cal
8. (b) Enthalpy of reaction
= B‘E(Reactant)_ B‘E(Product)

= [BE(c-c) +4BEc 1)+ BE g |

—[B-E-(C _c)+6BEc_y, ]

=[606.1 + (4 x410.5) +431.37)] - [336.49 + (6 X 410.5)]
=-120.0 kJ mol ™!
9. (a) Given, for reaction

()H,0 (¢) —> H" (aq.) + OH™ (aq.);
AH, =57.32kJ

1
() H,(g)+ 502(8)—>H20(l’)1

AH, = -286.20 kJ
For reaction (i)
AH, = AH% (H" aq)}+AH% (OH ™ .aq)—
AH (H,0, )
57.32 =0+ AH% (OH",aq) — AH% (H,0, ) ..(iii)

For reaction (ii)
AH, = AH’% (H,O0, () -

1
AH% (Hy, g) - EAHOf (02,8

-286.20 = AH°; (H,0, ()
On replacing this value in eq. (iii) we have

57.32 = AH% (OH ™, aq) — (-286.20)
AH°;(OH ™ ,aq) = —286.20+ 57.32 = —228.88 kJ

10. () Atequilibrium AG=0
Hence, AG=AH-T,AS=0
“AH=TAS or T,=2H

DS

For a spontaneous reaction
AGmust be negative which is possible only if AH—TAS < 0

o AH<TAS
DH
or T>D—S; Te <T
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11.

12.

13.

14.

15.

16.

DPP/ CC06

b)

@

b)

©

@

@

The given reaction is a combustion reaction. Hence
this will be an exothermic reaction.

i.e. AH=-ve

Further An =+ ve ie. AS=+ve
AG=AH-TAS =-AH-TAS = -ve

AG = AH-TAS, AH + ve, AS is+ve; TAS >AH for
spontaneous process. It will make AG, —ve

We have to calculate the enthalpy of the reaction
OH (g) - O(g) + H(g)

From the given reactions, this can be obtained as follows.

_an(g) +%Oz(g) N OH(g)] - AH=—42.09kJ mol-!

1 1
+5 [Hy(g) - 2H(g)] ; AH= — x435.89 kJ mol-!

[\

1 1
+ 5 [0(2)>20(»)); AH= - x495.05 kJ mol-!

Add

[\

OH(g) - H(g)+0(g) ; AH= 423.38kJ mol™!

CH, +20, —> CO, +2H,0
x 2x
C3H8 + 502 e 3C02 + 4H20
(5-x) 50G5-x)
2x+5(5-x)=16
= x=3L
.. Heat released

=3 890+ -—2 %2220 =317
24

224
C+ 0, —» CO,+393.5kJ/mol
12g 44g
44g is formed from 12g of carbon

12x35.2
44
=9.6g0ofC=9.6/12=0.8 mole
1 mole release heat 393.5kJ
0.8 mole release heat = 393.5 x 0.8
=314.8kJ~315kJ

35.2g is formed from gof C

@ 2C(s)+Hy(g) — H-C =C-H(g)
AH =225 kJ mol™!
AH=1410kJ mol™!

C(s)——>C(g)AH = % =705kJmol !

G) 2C(s) — 2C(g)

(i) Hy(g) ——> 2H(g) AH=330kJmol!

From equation (i) :

25— [ZXAHC(S) o +1xBEy_y |

_[ZXBEC—H +IXBECEC]
225=[1410+1x330]-[2x350+ 1 X BE~_ (]

17.

@

225=[1410+330]-[700+BE-_ ]
225=1740-700-BE_
BE_ -=815kImol!
Given AH 35.5 kJ mol-!
AS = 83.6 JK-1 mol-!
. AG=AH-TAS
For a reaction to be spontaneous, AG = —ve
i.e.,, AH<TAS
AH  35.5x10%Jmol !
T>—= — 1
AS 83.6 JK
So, the given reaction will be spontaneous at
T>425K

18. ®) AG=AH-TAS

19. (o)

20.

21.

22.

©

@

Since AG = AH - TAS for an endothermic reaction,
AH = +ve and at low temperature A S =+ ve

Hence AG=(+)AH-T (+)AS

andif TAS <AH (at low temp)

AG =+ve (non spontaneous)

But at high temperature, reaction becomes
spontaneous i.e. AG = —ve.

because at higher temperature TAS > AH.

The standard enthalpy of the combustion of glucose
can be calculated by the eqn.

CgH;,04(s) + 60,(g) = 6CO,(g) + 6H,0())

AH = 6 x AH(CO,) + 6 x AH¢(H,0) - AH{[C;H,,04]
AH° = 6 (-400) + 6(-300) — (—1300)

AH® =-2900 kJ/mol

For one gram of glucose, enthalpy of combustion

AH® =— w=—l6.llk]/gm
180

CH,=CH, (g) +H, (g) » CH;-CH,

Enthalpy change = Bond energy of reactants — Bond

energy of products.

AH=1(C=C)+4(C-H)+1H-H)-1(C-C)-6(C-H)
=1(C=C)+1(H-H)-1(C-C)-2(C-H)
=615+435-347-2x414 =1050-1175=-125kJ.

For a reaction to be at equilibrium AG = 0. Since

AG = AH-TAS so at equilibrium AH-TAS=0

or AH =TAS
For the reaction

1 3 .
EXZ +§Y2 —)XY3 ; AH = -30kJ (glven)
Calculating AS for the above reaction, we get
AS =50—Bx60+%x40]n<‘1

=50 (30 + 60) JK~! =— 40 JK~!

Atequilibrium, TAS = AH [ AG =0]
s Tx(—40) = -30x1000 [ 1kJ =1000J]
oo T= —30x1000 or 750K
—40
I, (s) + Cl,(g)—> 2ICI(g)

GP_3371
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AH=[AH(Ly(s) 5Ly(2)) + AHy_; + AHpy o] - [AH; _ ]

= 151.0+242.3+62.76-2 x211.3=33.46

D(H°(IC]) = 33‘% =16.73kJ/mol

1 1
23. (@) EHZ + EXZ —— HX

Let the bond enthalpy of X — X bond be x.
1 1
AH; (HX) =-50= EAH wut EAHX_X - AHy_x

ot Lx_oxe X
x+2x—x—2

N | —

- X=50%x2=100 kJmol ™!

2. @ Nz(g)+%02—>N20(g)

N=N(g) +%(o=o)—>1'§i -N=0(g)

AH;° = [Energy required for breaking of bonds]
—[Energy released for forming of bonds]

1
= (AHnon +5AH0=0 — (AHy_n +AHy_0)
=(946+ %x498)— (418+607) =170 kJ mol’
Resonance energy =170—-82 =88kJ mol™!

25. (b) %H2+%Clz—>HCl

AHyc = ZB.E. of reactant
- Z B.E. of products

—90=lx430+l+lx240—B.E. of HCI
2 2 2

. B.E.of HC1=215+120+90
=425kJ mol-!

s-17]

26. @ -W

irreversible — ¥ ext (VZ - Vl)
= 10atm (2L - 1L)
=10atm-L

2
- I
Vi

~ "Wreversible

\2!
=2.303nRT log 71

2
= 1x2.303%0.0821 atm—L/K /mol x log 1

=16.96 atm-L

Wreversible _ 16.96

= =1.69=1.7
Vvirreversible 10.00

27. (b) For 5 moles of gas at temperature T,
PV, =5RT
For 5 moles of gas at temperature T — 2,
PV, =5R(T-2)
" P(V,-V)) =5R(T-2-T);
PAV =-10R,
- PAV =10R
When AV is negative, W is + ve.
C,H5OH({) +30,(g)— 2C0O,(g)+3H,0(0)
Bomb calorimeter gives AU of the reaction

Given, AU =-1364.47 kJ mol™!
Ang =-1

28. (@

1x8.314 x 298
= =-136447 ———m—
AH=AU+ AngRT 1000
=—1366.93 kI mol™!

29. ()
30. ®) AS°=S°C02+2xS°H20—(S°CH4+2xS‘(’,2

=(213.6 +2x69.9)-(186.2 + 2 x 205.2)
=-242. 8T K1 mol-!.
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DAILY PRACTICE
PROBLEMS

K =K, (RT)A" since An =0, K =K.
K, at 25°C=1x10"14
At25°C
K, =[H*][OH]=10"14
At 100°C (given)
K, =[H*][OH]=55x10"14
-+ for a neutral solution
[H']=[OH]
[HY2=55x 1014
or [H*]=(55x 10-14)172
pH=-log [H']
On taking log on both side
—log [H*] =-log (55 x 10~14)172

pH= % —log55+141log10
pH=6.13
[Salt]
[Acid]
[Salt]
[Acid]
Given, K,= 1x 104
pK, = —log (1x 10-4)= 4
Now from Handerson equation
[Salt]
[Acid]

pH= pK, +log

5=4+log [ pK,=-log K]

pH =pK,+ log

Putting the values
[Salt]

5= 4+ log -
[Acid]

ng =5-4=1
[Acid] ~ ~

Taking antilog

[Salt)/[Acid]=10=10:1
The reaction given is an exothermic reaction thus
according to Le chatalier’s principle lowering of
temperature, addition of F, and Cl2 favour the forward
direction and hence the production of CIF;.

Ag,CrOy
Kop=[Ag'? [Cr,0;? | = 11 x 10712

-12
lAg*]= 1.1><10?
[Cr,0]

AgCl

Ky, =[Ag*][CI]=1.8 x 10710
1.8x107"°

(Agl= o7

[CI]

b)

b)

@

@

CHEMISTRY
SOLUTIONS

DPP/CCO07

AgBr
Ky, =[Ag"][Br]=5.0x 10713

_53x107"

A+
[Ag™] (B ]

Agl

K, =[Ag'][I]=8.3x 10717

_83x107"

]

If we take | Cr,0;” |=[CI"]=[Br ]=[I"] =1

[Ag"]

than maximum [Ag*] will be required in case of Ag,CrOj.

MY = M*+Y-
Kep=s2=62x10713

s=\6.2x10713

$=7.87 x 10~" mol L1
NY; = N3+ +3Y"
Kgp=sx(3s)3=27s*=6.2x 10713

(6 2x10_13]l/4
s=| —/———
27

$=3.89x 104 mol L-!
molar solubility of NY 5 is more than MY in water.
AG°NO® =86.6k J/mol = 86600 J/mol

G°Noy(g) =xJ/mol

T=298,K,=1.6x 10"
AG® =

Given equation,
2NO(g) + 0, (g) == 2NO,(g)

2AG°NO2 -2AG°,=—R(298)In (1.6 x 10*)
2AG°NO2 —2x 86600 =—R (298)1n (1.6 x 10'?)
2AG°NO2 =2x86600—R (298)1n (1.6 x 10'?)

~RTInK,

1
AG®y, =  [2x86600~R(298) In (1.6 x 107]

=0.5[2x86600—-R(298) In (1.6 x 10'%)]
Clausius — Clapeyron's equation

dinP -AH,
dT  RT?
2
(l) N2 + 3H2 =2NH3, Kl = %
2 2
" NOJ?
(ll) N2 +02 =2NO; K2 = %

GP_3371
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10. ®)

11. (o)

12. b)

13. ®)

[H0]
[H,][0,]"
Applying (II + 3 x ITI - I) we will get

5 K
2NH; + 502 ——2NO+3H,0;

1
(lll) H2 + 502 —)Hzo; K3 =

NOJ* H,0[’ NH; |
KZIEIE)X [32]3/2 [3]3
[N2][02] " [, x[0,]2 ] [N,][Hy]
K=K, x K3 /K,
Initially on increasing temperature rate of reaction will
increase, so % yield will also increase with time. But at

equilibrium % yield at high temperature (T,) would be
less than at T, as reaction is exothermic so the graph is

A

e ——
-

%yield

v

time

Ag)C,0,(s)==2Ag" (aq)+ C,03" (aq)
2s S

Ksp = [Ag+]2 [CZO‘%_]
[AgT]1=22x10%M

Given that:
Concentration of C2042‘ ions,

[Czoi_

=1.1x107*M

Kep=(22x 1042 (1.1x 1074

=5.324x 10712
For a gaseous phase reaction Kp and K__ are related as

An
K, =K (RT)™"
For the given reaction,

1
CO(g) + EOz(g) —CO(g)

1
Ang=1-(1+0.5)=-050r =

K,=K,(RT) 2
1
or —2 = (RT) 2
KC
1-a o o
o o
—PX—P 2
Lk _lra T lia @ p
- Bp = 1—o R
1+

14. @

15. ®)

16. @

17. @

]s-19]

K
SLo= ’Tp when 1-a2 =1

Max. pressure of CO, = Pressure of CO, at equilibrium
For reaction,
SrCO5(s) == SrO(s) + CO,

Kp =P, = 1.6 atm = maximum pressure of CO,

2
or,Kp—ocP

volume of container at this stage.

nRT
V= 5 ...
Since container is sealed and reaction was not earlier at
equilibrium.
n = constant.
PV 0.4x20 .
n= RT_ RT ...@)

Put equation (ii) in equation (i)

Ve [0.4 x 20]& _s
RT ]1.6

C(s) + COy(g)—>2CO(g)

Apply law of mass action,

2
K, - (Peo)® o3 (10Pco,)
Peo, Peo,
(Given Kp=63) and Pcgp = 10PCO2

. 100(Pco, )2

or or 63=100 Pco,

Pco,
6—3 =0.63 atm
100

Pco =10P¢o, =10x 0.63=6.3atm
Pyotal = Pco, +Peo =0.63 + 6.3 =6.93 atm.
H,A H* +HA"

Pco2 =

+ —_—
K, = 1.0 x 105 = HIHA]

1 (H,A] (Given)

HA"—>H'+A™
+ —
o Ky =50x10710 = IH A J(Given)
[HA™]
_[HTPAT)
[H,A]
=(1.0x 105 x (5% 10710)=5x 10715
Let the weak monoacidic base be BOH, then the reaction

that occurs during titration is
BOH + HC1— BCl + H,0
Equilibrium: B* +H,0=——=BOH+H"
c(1-h) ch  ch
Using the normality equation, N;V; = N, V,
(acid) (base)

Substituting various given values, we get
2- V;=25" 2
15 5

=K1XK2



|s20}

DPP/ CCO07

or V) = 2.5'%'%:2,5x3:7.5ml

Then the concentration of BCl in resulting solution is

given by
2- 2.5 1
[BCl]= 5 =—or0.1M
[Total volume=2.5+7.5=10ml]
Since K, = K_W
Ky
110"
\K; =—— =102
P02
2 2
Thus K, = 0.1h or 10-2 = 0.1h
(1-h) (1-h)

or 102-102h=0.1h?
or 0.1h2+102h-102=0
(Solving this quadratic equation for /, we get)

_—bx Vb% —4ac
Using | ¥ =

2a

—1072+41072)% +4x107 x1072
- 2x0.1

_-1072 241074 +471073
- 270.1
_ -0.01:x+/0001+0.004

0.2

_ —0.01£+/0.0041

0.2
-0.01+0.064

0.2

h

[Neglecting the negative term]

o [HY]=c.h =0.1x0.27=27x 102M
Thus the correct answer is [d].
18. (¢) M1V1 :M2V2
1x0.10=M; x 100
M,=0.001 =103

BOH ——B*"+OH"
C 0 0
C(l-a) Ca Co

_CaxCa
C(l-aw)

Kp= Co?

a=4K,/C

[OH_]=C0.=,/& xC=,K,C
C

b

(:l-a~l)

19. (¢)

20. (@

21. (@

22. ()

23.(d)

24. ()

25. @

26. @)

=105 x1073 =107
.. pH+pOH=14
~pH=14-4=10
Let s = solubility

AglO; —=Ag* + 105
s s
K, =[Ag"1[10;]=sxs= 52
Given K =1x 108
s=[Kgp = VIx1078
= 1.0 x 10 mol/lit = 1.0 x 10 x 283 g/lit
(-~ Molecular mass of Ag 105 =283)

_ 1.0x10™* x283x100

- 1000

=2.83x 1073 gm/100ml
(HSO,)™ can accept and donate a proton
(HSOy~+H* —» H,SO, (acting as base)
(HSO,) -H — SO,*. (acting asacid)
Mg(OH), — [Mg**]+2[OH"]

X 2x
K, =[Mg] [OH)? = [X][2x]? = x.4x2 = 4x3.
Cr(OH);(s) == Cr*" (aq.)+30H (aq.)
s 3s

gm/100ml

) GsP*=K,,
215* =K,

1/4 /4
LA 1.6x1030
27 27

[Cu(H,0),]** + 4NH; —= [Cu(NH;,),1** + 4H,0
involves lose and gain of electrons. H,O is coordinated
to Cu by donating electrons (LHS). It is then removed
by withdrawing electrons.
pH of an acidic solution should be less than 7. The reason
is that from H,O. [H'] = 10-"M which cannot be neglected
in comparison to 10-8M. The pH can be calculated as.
from acid, [H] = 103M.
from H,0, [H*] =10"M
. Total [H*]= 108+ 1077
=108(1+10)=11x 108
. pH=-1log [H*]=-log 11x10°8
=—[logl1 + 81log 10]
=-{1.0414-8] = 6.9586
~pH=1; H=10"'=0.1M
pH=2 ;H*=102=0.01M
S M;=01V, =1
M,=0.01 V, =7
From
M,V ,=M,V,
0.1x1=001xV,
V,=10litres
.". Volume of water added = 10 — 1 = 9 litres
For the reaction:-

2NO, (8) 2NO(g) + O2(g)
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27. (¢)

28. (¢)

29. b

Given K =1.8x10° at184°C
R=0.0831 kj/mol. k
K =18x 109 x0.0831 x457 =6.836 x 1076
[ - 184°C=(273 + 184)=457Kk,
An=2+1,-1)=1]
Hence it is clear that Kp> K.
[ 25 (PO,), | = 3Z3§4+ + 4P§)S43_
K,,=(3S) @s)*
=2783 %256 54
=691257.

177
K
s=| -~
6912

In aqueous solution BA(salt) hydrolyses to give

BA +H,0 —— BOH+HA

Base acid

Now pH is given by
1 1 1
H=—pK,, +—pKa—=pK
p ) PRw ) p: ) Py
substituting given values, we get

pH= %(l4+4.80—4.78) =17.01

Cr2(504)3 = 20t + 3304__
2s 3s
K,, = (25) (35)° = 4s? x 275° = 1085

S= ( ]

30. ()

Hg,Cl, < 2Hg*" +2CI°
2s 2s

K,, = (25)x (252 = 165

1/4
5
16
BaSO4 <= Ba't + SO,
s s

K, =52
s= ,/Ksp

CiCL <= Cr** +3C1
s 3s

Ksp:sx(3s)3:27s“

2;

Hence the correct order of solubilities of salts is

1/4 1/4 1/5
() -(3) )
16 27 108

NaCN is a salt of strong base and weak acid

1 1
=7+—pK, +=logC
2P ats g
pK, for HCN = 14-4.70=9.30

. pH =7+%><9.30+%10g0.5;pH =115

§s-21]

; pH
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DAILY PRACTICE
PROBLEMS

O.N.of Nin NO, and N,O, is +4

. difference is zero.

O.N.of Pin P,0,and P,0,,is +5

. difference is zero

ON.ofNinN,Ois+1 andinNOis +2. The differenceis 1
ON.of Sin SO, is +4 andin SO, is +6. The differenceis +2.

! - )
° 2, A} + 7 (CN),

Zn +2A¥CN

1 +2e” 1
The oxidation state shows a change only in (d)
Magnesium provides cathodic protection and prevent

rusting or corrosion.

+7 +2
2KMHO4 +3H2504 4 K2504 + ZMHSO4 +3H20 +50

+2 +3
2FeSO4 + H2504 +0 > Fez(SO4)3 + H20
O.N. of Mn changes from +7 to+2 (Reduction)
O.N. of Fe changes from +2 to +3 (Oxidation)

+6 +4
2HI™' +H,80, ——19 +S0,+2H,0. In this
reaction oxidation number of S is decreasing from + 6 to
+4 hence undergoing reduction and for HI oxidation
Number of I is increasing from —1 to O hence underegoing

oxidation therefore H,SO, is acting as oxidising agent.

(1) Mn™ + ne- ——— M, for this reaction, high negative

value of E° indicates lower reduction potential, that means
M will be a good reducing agent.

Stronger reducing agent = Easy to oxidise
U

Lower reduction potential < higher oxidation potential

@ii) Element F Cl Br I
Reduction potential +2.87 +1.36 +1.06 +0.54
(E° volt)
As reduction potential decreases from fluorine to iodine,
oxidising nature also decreases from fluorine to iodine.
(iii) The size of halide ions increases from F~to1~. The
bigger ion can loose electron easily. Hence the reducing
nature increases from HF to HI.
X MnO, +Y C,0;” +ZH' ==
X Mn"* +2Y CO, + %HZO

First half reaction

MnO; —— Mn** e (@)
On balancing

MnOj +8H" +5¢” ——> Mn** +4H,0
Second half reaction

we (1)

8. @
9. ©
10. (¢)

11. (@

12. (@)

13. @

14. @

CHEMISTRY
SOLUTIONS

DPP/CCO08

C,0,” —2CO0, ... (iii)
On balancing
C,0;” ——2CO, +2¢~ )

On multiplying eqn. (ii) by 5 and (iv) by 2 and then
adding we get
2MnO; +5C,0;” +16H" ——

2Mn™" +10CO, +8H,0

Order of decreasing electrode potentials of Mg, K, Ba
andCais

Mg>Ca>Ba>K
It can be explained by their standard reduction potentials.
B, =-2.925

K"K
Ep,2r gy =290
E? =-2.87

Ca**|Ca
E’ =-2.37

Mg** Mg
Highly negative value of El(')ed shows the least value of
electrode potential.
On balancing the given reaction, we find
3Na,HAsO, + NaBrO, + 6HCl

——> 6NaCl + 3H;AsO, + NaBr

In SO,
x+3(=2)=-2;x=+4
InS,0, -
2x+4(-2)=-2
2x-8=-2
2x=6; x=+3
In 8,05"
2x+6(-2)=-2
2x=10; x=+5

hence the correct order is
S,0,/7<80;,/7<85,04 -
CrO,Cl,
LetO. No. of Cr=x
x+2(=2)+2(-1)=0
x-4-2=0
x=+6
If an electronegative element is in its lowest possible
oxidation state in a compound or in free state. It can
function as a powerful reducing agent.
eg. -
Xe=53.5% .. F=46.5%
Relative number of atoms Xe

=335 _04and F=205_n4
131.2 19

Simpleratio Xe = 1 and F = 6 ; Molecular formula is XeF
O.N.of Xeis +6
Copper when exposed to moist air having CO,. It gets
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15. ®)

16. (c)

17. @

18. (@)

19. @

20. (¢)

21.

22. b

superficially coated with a green layer of basic carbonate
CuCOj;. Cu (OH),.

In iodometry, K2Cr207 liberates L from iodides (Nal or
KI). Which is titrated with Na,S,0, solution.

K,Cr,0, +I" +H' —Cr** +1,

Here, one mole of KZCrZO7 accepts 6 mole of electrons.

. Equivalent weight = molecular weight

+4
H,S0; (aq) +Sn** (aq) + H,0(1) —>
+6
SnZ* (aq)+HSO, (ag)+3H"
Hence H,SO; is the reducing agent because it
undergoes oxidation.
-1 +1
C19 + 2NaOH — NaCl+ NaClO+H,0
+6 +7 +4
3MnO; +2H,0 —2MnO,4 +MnO, +40H"
+4 +5 +3
2N02 +H20 o I‘INO3 +HNO2
All undergo disproportionation
The reaction given is

Cr,0,% + Fe** + C,0,2~—— Cr* + Fe3* + CO,
Cr,0, —— 2Cr3*
On balancing

14H* + Cr,0,% + 66— 2Cr3* + TH,0  ......(0)
Fe?t — Fe3*+e L. (i)
C,0,27 —— 2CO,+2¢~ ... (iii)

On adding all the three equations.
Cr,0,% + Fe?* + C,03 + 14H* + 3¢~

— 2Cr¥* +Fe3* +2C0, + TH,0
Hence the total no. of electrons involved in the reaction
=3
HQS, the oxidation state of S is — 2. So it cannot accept
more electrons because on accepting 2 electrons S
accquires a noble gas configuration. So, it can acts only
as a reducing agent by loosing electron. On the other
hand, the oxidation state of S in SO2 is + 4 which is an
intermediate oxidation state of sulphur so it can reduce
as well oxidise.
In all the given compounds oxidation number of non metal
is+ 4. As C belongs to group IV and it is in its maximum
oxidation state. So, reduction in oxidation number of
nonmetal is not possible only in CO,. As we know that
reduction is always accompained by an increase in
oxidation number of reducing agent. So, CO, cannot acts
as reducing agent among the given choices.
The balanced equation is
2C2H6 + 702 - 4C02 + 6H20
Ratio of the coefficients of CO, and H,Ois4 : 6or 2 : 3.
The compound undergo oxidation itself and reduces
others is known as reducing agent. In this reaction O. N.
of Ni changes from 0 to + 2 and hence Ni acts as a reducing
agent.

23. @

24. (0

25. ()

26. (b)

27. (@

28. (@

29. (©

30. @

]s-23]

-1 +6 0 +4

2HI +H,S04 — I,+S0O,+2H,0
Oxidised Re duced

RA OA
A reaction, in which a substance undergoes simultaneous
oxidation and reduction, is called disproportionation
reaction. In these reactions, the same substance
simultaneously acts as an oxidising agent and as a
reducing agent. Here Cl undergoes simultaneous
oxidation and reduction.

2KOH +Cl, — KCl+KOCI+ H,0.
1

0 -1 +
Na,S,O has the structure :

ol e .
ﬁao—ﬁk—s—s—ﬁ*—ONa
(0]
O.N. of two S* atoms are +5 each and that of other two S
atoms is zero each.

Cr02C12, MnO4‘; O.N. of Cr and Mn are +6 and +7
respectively.

2, 0 25 )
28203 (aq)+1,(s) > S405™ (ag)+2I (aq)
+2 ) 0

S,03 (aq)+2Br, (1)+ 5H,0(1) >

+6
2803 (aq)+4Br~ (aq)+10H" (aq)
Hence, bromine is a stronger oxidising agent than I, as

it oxidises S of SzOg_to 50421_ whereas I, oxidises it

only into S4O§_ ion.

Higher the value of reduction potential higher will be the
oxidising power whereas the lower the value of reduction
potential higher will be the reducing power.

+5 +6 +6
KC105 +H,C,04 +H,SO, - K,S0,

+ K(ljl +CO, +H,0
i.e. maximum change in oxidation number is observed in
Cl(+5to-1).
Zinc gives H, gas with dil H,SO,/HCI but not with HNO,
because in HNO,, NO3‘ ion is reduced and give NH4NO3,
N20, NO and NO, (based upon the concentration of
HNO;)

[Zn+ 2HNO; ——>Zn(NOj3), +2H]x4
(nearly 6%)

HNO3 +8H—)NH3 + 3H20
NH3 + HNO3 e NH4NO3

47Zn+ 10HNO3 E— 4ZH(NO3 )2 +NH4 N03 +3H20

Zn is on the top position of hydrogen in electrochemical
series. So Zn displaces H, from dilute H,SO, and HCI
with liberation of H,.

Zn+H,S0, —» ZnSO, +H,
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2. (©
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5. @
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9. @

10. (@

11. @

12. (o)

DAILY PRACTICE
PROBLEMS

Hg will not displace hydrogen since it is present below
hydrogen in ECS.
The correct option is (c). In H,0, hydrogen has + 1
oxidation no. In CaH,, hydrogen has — 1 oxidation no.
Occlusion is the phenomenon of adsorption of
hydrogen by metal.
Itis due to hydrogen bonding when H,O forms a cage
like structure in solid ice and density is reduced.
Heavy water is stable.
A fusion reaction is difficult to occur because positively
charged nuclei repel each other. At very high
temperature of the order of 10° to 107 K, the nuclei may
have sufficient energy to overcome the repulsive forces
and fuse. Itis for this reason, fusion reactions are also
called thermonuclear reactions. Hence, hydrogen can
be fused to form helium at high temperature and high
pressure.
H (aq)+ H,O({)——OH (aq)+H,(g)

base 1 acid 1 base 2 acid2
In this reaction H™ acts as bronsted base as it accepts
one proton (H*) from H,O and form H,.
H,0,. The key reactions are

PbO+ H,S — PbS+H,0
(black)
PbS+4H,0, — PbSO,+4H,0
(white)
When blackened statues are treated with H202, the
PbS is oxidised to PbSO,, which is colourless (White).
The water gas is a combination of carbon and
hydrogen. It is used in manufacturing of methanol.
CO(g)+2H, (g)%)CH3OH(I)
Elements of group 7, 8 and 9 of d-block do not form
hydrides at all. The inability of metals of group 7, 8 and
9 of periodic table to form hydrides is referred to as
hydrides gap of d-block. In these compounds H atoms
are supposed to occupy interstitial position in the metal
lattices. They are also called non-stoichiometric
hydrides.
Cu + 4HNO;(conc.) —> Cu(NO,), + 2NO, + 2H,0

C,HsOH + N\a——>C,HsO Na* +1/2H, T
Mg + 2H,O(steam) ——> Mg(OH), + H, T
CgHsOH + Na——>CgHsO Na® +1/2H, T

NaH + HO——>NaOH + H, T

Hydrogen is not used in the synthesis of
hydroquinone and tartaric acid.

13.

@

CHEMISTRY
SOLUTIONS

DPP/CC09

Normality of 10V of H,0,
68x10 =17xN --N=1.78
224

14. () In the structure of ice each molecule of H,O is

15.

16.

17.

18.

19.

21.
22.

23.

b)

©

b)

@

@

@

@
@

@

surrounded by three H,O molecules in hexagonal honey
comb manner which results an open cage like structure.
As a result there are a number of 'hole' or open spaces.
In such a structure lesser number of molecules are
packed per ml. When ice melts a large no. of hydrogen
bonds are broken. The molecules therefore move into
the holes or open spaces and come closer to each other
than they were in solid state. This result sharp increase
in the density. Therefore ice has lower density than
water.

electrolysis

2HSOj4 (aq) HO;SO0SO;H(aq)

 Hydrolysis . »HS0} (aq) + 2H*(aq) + H,0,(aq)

A diamagnetic substance contains no unpaired
electron.

H, is diamagnetic as it contains all paired electrons

H,=0} , H} =0}, H; =0},

(diamagnetic) (paramagnetic) (paramagnetic)

*1, gat  — 2 ¥l
6,;He; = 04,0,
(paramagnetic)  (paramagnetic)

" 22.4 Lof H, at STP = 1 mole of H,

x0.224 =0.01 moles.

0.224L ofH, at STP = 724

Only elements having reduction potential less than -
0.41V liberate hydrogen with cold water.

In one electron species, such as H-atom, the energy of
orbital depends only on the principal quantum number,
n

Hence answer (d)

i.e.is<2s=2p<3s=3p=3d<4s

=4p=>4d=4g

Chlorine has lone pair which it can donate to form
coordinate bond while hydrogen cannot.

MgCO; is insoluble in water.

True peroxide contains O-O linkage and O%‘ ion. They
give hydrogen peroxide with dil H,SO, .
Ba02 + H2504 (dil) - BaSO4 +H202

Very pure hydrogen can be prepared by the action of
water on sodium hydride.
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NaH+ H,0 ——> NaOH + H,
(very pure Hydrogen)
24. (© 2H,0,—2>2H,0+0,
2KI1+ H202 —2KOH+ 12
2KMIIO4 +3H2304 +5H202 e d
K2504 + 2MI‘ISO4 + 8H20 + 502

25. @ H,0, acts as a reducing agent only in presence of
strong oxidising agents (i.e., MnO,") in acidic as well
as alkaline medium.

2KMHO4 + 3H2$O4 + 5H202 e

KzSO4 + 2MHSO4 + 8H20 + 502

26.

27.

29.
30.

(d Polyphosphates (e.g., sodium hexa metaphosphate)
form soluble complexes with cations such as Ca?t,
MgZ* and so they are used as water softening agents.

Na,[Na, (PO;)¢] + 2Ca** — > Na,[Ca,(PO;)g]+4Na™
"Calgon" Hardness "Soluble"
Sod. hexa metaphosphate

(¢) Ortho and para forms of hydrogen resemble in their
chemical properties.

(¢) H,0, has oxidizing and reducing properties both.
() Na2 zeolite + CaCl, — Ca zeolite + 2NaCl

(©) CH,(g)+H,0(g) —5— CO+3H,

Mixture of CO and H, is called water gas.
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6. ®

7. @

DAILY PRACTICE
PROBLEMS

Alkali metals are highly electropositive and thus highly

reducing . Therefore reduction , double decomposition
and displacement methods for their extraction are not
suitable .Only electrolytic methods are useful for their
extraction.

A reducing agent is a substance which can loose
electron and hence a reducing agent should have low
ionisation energy. Now since ionisation energy
decreases from Li to Cs, the reducing property should
increase from Li to Cs. The only exception to this is
lithium. This is because the net process of converting
an atom to an ion takes place in 3 steps.

(1) M(s) > M(g) AH = Sublimation energy
(ii)) M(g) >M*(g)+e~ AH = Ionisation energy
(iii) M*(g)+H,0 — M* (aq) AH = Hydration energy
The large amount of energy liberated in hydration of Li
(because of its small size) makes the overall AH negative.
This accounts for the higher oxidation potential of
lithium i.e., its high reducing power.

According to Fajan rules, ionic character increases with
increase in size of the cation and decrease in size of the
anion. Thus, CsF has higher ionic character than NaCl
and hence bond in CsF is stronger than in NaCl.
BaCO; forms a yellow ppt of barium chromate. BaCO5
forms a white precipitate of BaSO,. BaCl, is soluble in
water.

The weaker the base, the less stable is its carbonate.
Since LiOH is the weakest base, hence Li2C03 hasthe
lowest thermal stability.

As outermost electronic configuration of alkali metals is
ns! and also their size are largest in their respective
periods so their 1st I.E will be lowest among the given
options. As second electron is to be removed from
complete shell or noble gas core, so the IInd I.LE. must be
highest among the given options. So, option (b) is correct
choice.

As we move down the group, the lattice energies of
carbonates remain approximately the same. However
the hydration energies of the metal cation decreases
from Be* to Ba™, hence the solubilities of carbonates
of the alkaline earth metal decrease down the group
mainly due to decreasing hydration energies of the
cations from Be**to Ba*".

8. (a) 4KO,+2C0O,—2K,CO, +30,.

9. @

KO, is used as an oxidising agent. It is used as air purifier
in space capsules. Submarines and breathing masks as
it produces oxygen and remove carbon dioxide.
Halides of group I and IT impart characteristic colour to
the flame due to low IE of the central atom. However,
ionization energy of Be and Mg atoms is high due to
their small size, hence they can't be excited to higher
levels by Bunsen burner flame. Thus, their halides don't
impart colour to flame

10. (o)
11. @

12. (o)
13. @

CHEMISTRY
SOLUTIONS
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According to Fajan's rule,

Size of cation oc Ionic character.

Recall that size of metal (ion) increases while going
down the group, and decreases on crossing the periods
from left to right. Thus Rb* (group I) is largest and
Be?* (group II) is smallest in size. Hence RbCl has
greatest, and BeCl2 has lowest ionic character.

Na,0, is peroxide of sodium not super oxide. The

formula of sodium superoxide is NaO,.
Caand CaH2 both react with H20 to form H, gas,

Ca+2H,0—»Ca(OH), +H,

CaH, + 2H,0—— Ca(OH), +2H,

whereas K gives H, while KO, gives O, and H,0,
2K +2H,0 —— 2KOH+H,

2KOj +2H7O0——2KOH + O, + H,0,

Similarly, Na gives H, while Na, O, gives H,0,
2Na +2H,0——>2NaOH + H,

Na202 + 2H20—) 2NaOH + H202

Likewise Ba gives H, while BaO, gives H,0,
Ba+2H,0 — Ba(OH), +H,

BaO, + 2H,0 — Ba(OH), +H, 0,

Basic strength of the oxides increase in the order
Li,0 <Na,0 <K,0 <Rb,0 < Cs,0. The increase in
basic strength is due to the decrease in L.E. and increase
in electropositive character.

The melting points of the halides decrease in the order
NaF > NaCl > NaBr > Nal, as the size of the halide ion
increases. The decrease in melting point is due to
increase in the covalent character with increase in the
size of anion according to Fajan's rule.

14. @ Zn"" + 2NaOH —— Zn(OH), +2Na*

ZH(OH)2 +2NaOH ——> Na2Zn02 + 2H20

Na,ZnO, —» 2Na* +(Zn0,)%"

A
15. (b) CaCO3(S)—)C02(g)T+CaO(S)

A colourless B
%O(S) + Hzo——) Ca (OH )Z(aq)

Ca(OH), +2C0, —>Ca(HCO3 ), ,
C

Ca (HC03 )Z(S) —)CﬂC‘g3(s) + COz(g) + HzO(g)

.. Correct choice : (b)

16. @ In Castner Kellner cell, sodium amalgam is formed at

mercury cathode.

17. b) 3Mg+N, —2>Mg;N,;
X

Y
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Mg;N, + 6H,0——3Mg(OH),+2NH; T

18. @

19. (©

20. d)

2. @

22. ®

23.

2. b

(colourless)

CuSO4 +4NH3 ——)[CU(NH3)4]SO4

Blue complex

K and Mg, both form oxides
K+ 02 - K02,2Mg + 02 - 2Mg0

Mg form nitride also 3Mg+ N, — Mg3N,

K does not form nitride.

The atom becomes larger on descending the group, so
the bonds becomes weaker (metallic bond), the
cohesive force/energy decreases and accordingly
melting point also decreases.

Lesser the lattice energy, more will be the solubility in
HO

For a good quality cement, the ratio of silica (SiO,)
to alumina (Al,0O3) should be between 2.5 and 4 and
the ratio of lime (CaO) to the total of the oxides of
silicon (Si0,), aluminium (Al,O3) and iron (Fe,05)
should be as close as possible to 2.

2Na+2H,0 ——2NaOH+H, T

2K +2H,0—>2KOH +H, T

All alkali metals decompose water with the evolution
of hydrogen.

Ca+2H,0——Ca(OH), +H, T

Sr+2H,0 ——Sr(OH), +H, T

Be + 2H,0O —— Noreaction

Ca, Sr, Ba and Ra decompose cold water readily with
evolution of hydrogen. Mg decomposes boiling water
but Be is not attacked by water even at high
temperatures as its oxidation potential is lower than
the other members.

(c) Monovalent sodium and potassium ions and divalent

magnesium and calcium ions are found in large
proportions in biological fluids.

Alkali metals readily lose electron to give monovalent
M ion. Hence they are never found in free state in nature.

25.

26.

27.
28.

29.

30.

@

@

©
(c)

b)

b)

§s-27]

In alkaline earth metals, ionic size increases down the
group. The lattice energy remains constant because
sulphate ion is so large, so that small change in cationic
size does not make any difference. On moving down
the group the degree of hydration of metal ions
decreases very much leading to decrease in solubility.

.. BeSO, >MgSO, > CaSO, >SrS0 4 > BaSO,

The alkali metals dissolve in liquid ammonia without
evolution of hydrogen. The metal loses electrons and
combine with ammonia molecule.
M——>M*(in liquid ammonia)

+ e~ (ammoniated)
M+ (x +y) NH; —>[M(NH;) " + e"(NH,),

Solvated electron

It isammoniated electron which is responsible for colour.

Mg is more reducing in nature than carbon

CO, +2Mg —» 2MgO+C
- For N\a——Na® +e” IE1 =5.1eV

.. For Na* +e”——>Na EF=-5.1eV
(because the reaction is reverse)
Li, = ols? o*1s2 6252
1
. Bond order = 5(4- 2)=1
Liy= ols? o*152 62s!
BO. = 5(3-2)=05
Liy = ols? o*15202525*2s!
B.O.= %(4— 3)=05

The bond order of Liy and Li; is same but Li} is more
stable than Li; because Lij is smaller in size and has 2
electrons in antibonding orbitals whereas Li; has 3
electrons in antibonding orbitals. Hence LiJ is more
stable than Li;.
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In Boric acid each B atom is sp? hybridized and contains
BO g' units which are held together by hydrogen bonds.

AICl, exists as a dimer (Al,Cly). Itis a strong Lewis acid
as it has an incomplete octet and has a tendency to gain
electrons. AICl; undergoes hydrolysis easily and forms
an acidic solution.
AICl, + 3H,0 — Al(OH); + 3HCI
Option (c) is true that AICl, sublimes at 180°C.
The approximate composition of cement is :
Lime (Ca0O) = 50-60%
Silica (Si0,)=20-25%
Alumina (AL,05)=5-10%
Magnesia (MgO)=2-3%
Ferric oxide (Fe,05) =2 -3%
water

K2504 .A12 (504 )3 24H20 _— >

2K* +4S03” +2A1%" +24H,0
The IE, of Ga is more than that of Al because of the small
atomic size and greater effective nuclear charge of Ga.
Ceramics are inorganic , non-metallic, solid minerals. They
come in a variety of forms, including silicates (silica, SiO2
with metal oxides), oxides (oxygen and metals), carbides
(carbon and metals), aluminates (alumina, A1203 with metal
oxides) and nitrides.
The given ceramics are B,C (carbides), SiC (carbides),
Si;N, (nitrides) and thus, none of these is an oxide.
All of these are non-oxide ceramics.
Because they react with water to form methane gas

Al,C; + 12H,0 —— 4 AI(OH); +3CH,

Aluminium carbide Methane

Be2C +4H20——)2BG(OH)2 + CH4
Beryllium carbide Methane
2Al+6HCI—2" 32 AICL; +3H,
2Al1+3Cl, —>2AICl;

Al,053 +3C+3C1, —2%C ;7 A1C1,+3C0
vapours
Cooling
Anhydrous AICl,

AICI;.6H,0 —2—5 AI(OH); + 3HCI + 3H,0

Thus AICl, cannot be obtained by this method

Fused alumina (Al,O;) is a bad conductor of electricity.
Therefore, cryolite (Na;AlF) and fluorspar (CaF,) are
added to purified alumina which not only make alumina a

10. (¢)
11. (o)

12. (b)

13. (a)

14. @

15. (¢)

CHEMISTRY
SOLUTIONS

DPP/CC11

good conductor of electricity but also reduce the melting
point of the mixture to around 1140 K.

Alum furnishes AI3* ions which bring about coagulation
of negatively charged clay particles, bacteria etc.

Due to non-availability of vacant d-orbitals, it cannot
exceed its coordination number more than four. Thus
carbon never forms complexes e.g., [CC16]2‘ deos not
exist but [SiCl]*~exists.

15.2°C 164°C 232°C

B-Sn v-Sn
(White) (Britle)

o-tin
(Grey)

Liquid tin

(most common and stable) (Rhombic)

Although transitions of white to grey tin occurs at any
temperature below 15.2°C, it becomes rapid only at
—50°C, unless a catalyst is present. During the conversion
of white tin to grey tin (in cold countries) volume
increases. Grey Sn is very brittle easily crumbles down to
powder. This phenomenon is called tin diseases, tin past
or tin plague.

A12 (SO4 )3 + 6NH40H g 2A1(0H)3 + 3(NH4)2804

Al(OH); + NaOH — Na*[AI(OH) 4] Soluble complex it
is insoluble in NH,OH

CO,+Ca(OH), ——>CaCO;3 ++H,0
(A) white ppt

CaCO3 + C02 + H20—) Ca(HCO3)2

Calcium bicarbonat e
(Souble in water )

Ca(HCO3), —22 5 CaCO3 +CO,+H,0
(®)
Aand B are CO, and CO,.

Hydrolysis of substituted chlorosilanes yield
corresponding silanols which undergo polymerisation.

CH4 iCLH: CH, OH
Ssi T s
CH; iCI HioH CHy OH

Dialkyl silandiol

Polymerisation of dialkyl silandiol yields linear
thermoplastic polymer.

CH,

GP_3371
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16. d) Inertness of ns? electrons of the valence shell to

17.

18.

19.

20.

21.

22.

23.

©

b)

b)

©

b)

@

©

participate in bonding on moving down the group in
heavier p-block elements is called inert pair effect.

As aresult, Pb(IT) is more stable than Pb(IV)
Sn(IV) is more stable than Sn(II)

Pb(IV) is easily reduced to Pb(II) and can acts as an
oxidising agent whereas Sn(Il) is easily oxidised to Sn(IV)
and can acts as a reducing agent.

CO2 forms carbonic acid H2CO3, when dissolved in
water, CO is neutral, whereas other two GeO2 and SnO2
are solids.

A
Na,B,0,.10H,0 — A&

Na,B,O
~10H,0 27477

Na,B,0;—2—> 2NaBO, + B,0;
anhydrous sod.metaborate Boric anhydride

CUO+B203 4 Cu(B02)2

cupric meta borate(Blue beed)

H3BO; 100°C HBO, 160°C :

H2B407 + H20—)2B203 + H20

Cl Cl
C1>A1<A1>C1<Al AICl; (dimer)

F and Cl are more oxidising in nature and can achieve Pb
in (IV) O.S. but Br, and I, can not achieve Pb in (IV)

0.S. secondly pp** is strong in oxidising nature and in

its presence, Br~ and I can not exist.

In SiO2 (quartz), each of O-atom is shared between two
SiO,* tetrahedra.

I |
(I) 0
Si

/

The correct formula of inorganic benzene is B;N;H so
(d) is incorrect statement

OH
[

Boric acid (H;BO; or B —OH) is a lewis acid so (a) is
|

OH
incorrect statement.
The coordination number exhibited by beryllium is 4 and
not 6 so statement (b) is incorrect.
Both BeCl, and AICIj; exhibit bridged structures in solid
state so (c) is correct statement.

24. (0

25. @

26. (@

27. ()

28. (@

29. (0

30. (©

CI\AI/CI\AI/CI
Cl/ \Cl/ \Cl

In graphite, carbon is sp? hybridized. Each carbon is thus
linked to three other carbon atoms forming hexagonal
rings. Since only three electrons of each carbon are used
in making hexagonal ring, fourth electron of each carbon
is free to move. This makes graphite a good conductors
of heat and electricity.

Further graphite has a two dimensional sheet like structure.
These various sheets are held together by weak van der
Waal’s force of attraction. Due to these weak forces of
attraction, one layer can slip over the other. This makes
graphite soft and a good lubricating agent.

2CaF2 + SIOZ + H2804 e

SiF, + Hy0+CaS0, —M4oss , cagip
Glass is a translucent or transparent amorphous
supercooled solid solution or we can say super cooled
liquid of silicates and borats having a general formula
RZO. MO.6 SiOz. where R=Na or Kand M =Ca, Ba, Zn
or Pb.
The hydrolysis of Trialkylchlorosilane
R, SiCl yields dimer :

R R

R—Si—O—Si—R

R R

The linking of identical atoms with each other to form
long chains is called catenation. However, this property
decreases from carbon to lead. Decrease of this property
is associated with M-M bond energy which decreases
from carbon tolead.

The feldspars are most abundant aluminosilicate minerals
in the Earth surface. The silicon atoms and aluminium atoms

occupy the centres of interlinked tetrahedra of Sioj' and

Aloi' . These tetrahedra connect at each corner to other

tetrahedra forming an intricate, three dimesional, negatively
charged framework. The sodium cations sit within the voids
in this structure.

CO, being more dense covers the igniting material more
effectively than N,



DAILY PRACTICE
PROBLEMS

1. (@) Coloured impurities are removed by adsorbing over 9. (b)
activated charcoal.

CH; O
5 4l sl 2 1 10. (@)

3. (b) The chemistry of the Lassaigne’s test of nitrogen is

Na+C+N—25NaCN
From organic
compound

2NaCN + FeSO, —> Fe(CN), + Na,SO,

Fe(CN), +4NaCN —— Na,[Fe(CN)4]
Sod. ferrocyanide

3Nay[Fe(CN)g]+4Fe; ——>Fe,[Fe(CN)g]; +12Na”™
(Ferric ferrocyanide)
(Prussian blue)
4. (c) The atom or group which has more power to attract
electrons in comparision to hydrogen is said to have
-I effect. Thus higher the electronegativity of atom
stronger will be the -I effect. As electronegativity of N,
O and F follow the order N < O < Fhence based upon
electronegative character order of-I effect is
-NR,<-OR<-F
5. (@) Thismethodisapplied for the purification of substances
which (i) are insoluble in water, (ii) are volatile in steam,
(iii) are associated with non steam volatile impurities,
(iv) have high molecular weights and (v) possess a
fairly high vapour pressure at about the boiling point
of water e.g. Aniline.
6. (@ Carbinol is methyl alcohol (CH;OH), hence

vinylcarbinol should be (3:1-[2 = (ZjH(leon (prop-2-

11. @

12. ®)

enol)

I'{’l N

H,CYCH=CH,

H Hyperconjugation in propene
Carbocation Alkyl group
Hyperconjugation in EHZCH3
i

H,CY CH,
Hyperconjugation

in free radical

8. (@ Itisabridge compound
1
6 O
2
13. @

5

4
1,7, 7-trimethyl bicyclo [2. 2. 1] heptan-2-one

CHEMISTRY
SOLUTIONS

DPP/CC12

If there is a small difference (10 or less) in the boiling
points of liquids fractional distillation is used e.g. ac-
etone b.p. 333 K and methanol b.p. 338 K.

Cyclohexane (iv) is non-planar and has chair
conformation. In this conformation, the bond angle is
the normal tetrahedral angle (109°, 28’) and thus has
no angle strain and hence is most stable. The rest of
the molecules are nearly planar and hence their stability
depends upon the angle strain in accordance with
Baeyer’s strain theory. Since cyclopropane has higher

(109° 28-60°

angle strain

= 24°,44') than

109° 28-108°

> = 0°,44') . Therefore

cyclopentane (
cyclopentane (iii) is more stable than cyclopropane
(i). Further, because of the presence of a double bond
in a three membered ring, cyclopropene (ii) is the least
stable. Thus the order of stability is (iv) > (iii) > (i) >(ii).

CH;* CH(OH)COOH —21, CH,CH(H)COOH
Lactic acid +H No chiral carbon
Chiral carbon is present . . .
(optically active) (optically inactive)
Wt. of organic substance = 0.25 g
V,=40mL, T,=300K
P, =725 -25="700 mm of Hg

P, =760 mm of Hg (at STP)

T,=273K
PlVl — PZVZ
Tl T2

V;, (Volume of nitrogen at STP)

273x700x 40 _ 33.52 mlL
300 x 760
Percentage of nitrogen

28x volume of N, at STP x100
~ 22400 x wt. of organic substance

28x33.52x100

_ =16.76%
= 22400x0.25
Na,[Fe(CN)sNO]+S?~ — Na,[Fe(CN)sNOS]

Sodium thio-nitroprusside
(violet)

GP_3371
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14.

15.

16.

©

b)

Due

@

The mixture of sugars is a homogenous one.
Homogeneous mixtures of a solvent and one or more
solutes (dissolved substances) are often separated by
chromatography. Chromatography works to separate
a mixture because the components of a mixture
distribute themselves differently when they are in
contact with a “two phase system”. One phase is
stationary and the other is moving or mobile. The
stationary phase may be a solid packed in a tube or a
piece of paper. The mobile phase may be liquid of
gaseous.

to cis-addition of H, to the triple bond, the reduced
product has a plane of symmetry and hence is optically
inactive.

The amount of s-character in various hybrid orbitals is
as follows.

sp=50%, sp* = 33% and sp> =25%

Therefore s character of the C — H bond in acetylene
(sp) is greater than that of the C — H bond in alkene (sp?
hybridized) which in turn has greater s character of the
C - H bond than in alkanes. Thus owing to a high s
character of the C — H bond in alkynes, the electrons
constituting this bond are more strongly held by the
carbon nucleus with the result the hydrogen present
on such a carbon atom can be easily removed as
proton. The acidic nature of three types of C — Hbonds
follows the following order
—-C=C-H>-C=C-H>-C-C-H

Further, as we know that conjugate base of a strong
acid is a weak base, hence the correct order of basicity
is

H-C=C<CH, = CH < CH,— CH,
Br Br

17. ®) Q O is optically active

I I

due to absence of plane of symmetry and center of symmetry.

]s-31]

18. (b) Hydrazine (NH,NH,) does not contain carbon and

19.

20.

21.

22.

23.

24.

@

@

©

b)

b)

@

hence on fusion with Na metal, it cannot form NaCN;
consequently hydrazine does not show Lassaigne’s
test for nitrogen.

In staggered conformation any two hydrogen atoms
on adjacent carbon atoms are as far apart as possible
there by minimising repulsion between the electron
clouds of s-bonds of two non-bonded H-atomic
(torsional strain)

H g
H H
H H H H
H
u H

Staggered form Eclipsed form
No torsional strain
OH OH
LiAIH, | |
PhCOCOPh — =24 5 ph — X — X — ph The

I I
H H

product contains two similar asymmetric carbon atoms
and two optically active and one optically inactive meso
form.

Steam distillation is the most suitable method of
separation of 1 : 1 mixture of orthoand para nitrophenols
as there is intramolecular hydrogen bonding in
o-nitrophenol.

In Kjeldahl’s method nitrogen is converted into
(NH,), SO,, then to NH,

The resonance structures have same positions of nuclei
and same number of unpaired electrons.

In SNAr reactions, acarbanion is formed as an intermediate,
so any substituent that increases the stability of carbanion
and hence the transition state leading to its formation will
enhance the SyAr reactions. To compare the rates of
substitution in chlorobenzene, chlorobenzene having
electron-withdrawing group, and chlorobenzene having
electron-releasing group, we compare the structures
carbanion I (from chlorobenzene), II (from chlorobenzene
containing electron-withdrawing group) and III (from
chlorobenzene containing electron-releasing group).

Z Cl Z Cl

G
I I

G withdraws electrons, neutralises (disperses) —ve charge



Is-32}
of the ring, stabilises carbanion, facilitates Sy, reaction
(activation effect)

Z Cl

G
III

G releases electrons, intensifies —ve charge,
destabilizes carbanion, retards Sy reaction
(deactivation)

NO, is activating group and CH; and OCH; are
deactiving group.

Hence, the correct order of nucleophilic substitution
reactions

Cl Cl c
1
> > >
NO2 C]—I3 CH3
25. (d) The stability of carbanions is affected due to resonance,
inductive effect and s - character of orbitals. Greater the

number of groups having + I group (alkyl group) lesser
stable would be the carbanion.

Further stability of carbanion decreases with decrease
in s-character. Benzene carbanions are stablized due to
resonance, hence the correct order is

— o e o
R-C=C>R,C=CH> >R,C - CH,

The correct order of stability of given carbanion is in the
orderI>MI>1I>1IV.

DPP/ CC12
320233

% of S=——x———x100=10%
233 0.32

27. (c) Sterioisomerism involve those isomers which contain
same ligands in their co-ordination spheres but differ
in the arrangement of these ligands in space. Stereo-
isomerism is of two type geomerical isomerism and
optical isomerism. In geomerical isomerism ligands
occupy different positions around the central metal
atom or ion.
In optical isomerism isomers have same formula but
differ in their ability to rotate directions of the plane of

26. (b

polarised light.
Cl
28. b < - - -
(‘\—Cl > CH,CH, > (CHy),CH > (CHs),C
Cl
—ve charge -M effect +I effect of CH; group

highly dispersed ~ delocalises intensifies the —ve charge

due to — I effect  —Ve Charge

- e +
29. () CH,=CH-Cl:<>CH,-CH= Cl: a double bond is

formed between C and Cl. Hence itis less reactive due to
resonance

30. @ % of element Relative Simpleratio

no. of atoms
38.8

C 3.8 —=32 1

3 12

16

H 160 T =16.0 5
45.28

N 45.28 ——=32 1

14
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DAILY PRACTICE
PROBLEMS

1. (@ A doubly bonded carbon atom having an alkyl group
is oxidised to aldehyde which is further oxidised to
carboxylic acid.

(i)KMnOy,OH™

CH;CH,CH = CHCH
32 3 Gi)HY

CH;CHO + CH;CH,CHO

J
CH;COOH CH;CH,COOH

18 v
CH, =CH, + H=0—S0,0H ——>
H,S0,

®
CH;CH, + 0SO,0H —— CH;CH,0S0,0H
Ethyl hydrogen sulphate

Addition of sulphuric acid takes place according to
Markownikoft’s rule. Alkanes do not absorb cold conc.
H,S0,.

The given molecular formula suggests that the aldehyde
formed will be acetaldehyde hence the alkene will be

CH;CH = CHCH,

2-butene

O
O3 H\

H,C (L

/H
CH,

_ Zn/H0 | 2CH,CHO

o

O
o CQyo—dT)

Benzene triozonide O\é
CH; CH;
5. () HC- ¢ CH,Br + 2Na + Br - CHp- ¢ CH,——>
i i
neo-pentyl bromide
CH; CH;
H3C—C|J— CHZ—CHz—lC— CH,4
& &

2,2,5,5-tetramethylhexane

CHEMISTRY
SOLUTIONS

DPP/CC13

6. (@ Electrolysis of a concentrated aqueous solution of either
sodium or potassium salts of saturated mono-
carboxylic acids yields higher alkane at anode.

2RCOOK —Eectoltic »pco0™+ 2K*
Oxidation Anode Cathode
At anode 2RCOO~ —» 2RCOO0 +2¢™ ——>
R —R +2CO,
At Cathode 2K" +2¢” 52K
2K+H,0—>2KOH+H, T
CH,Br
CH 2
7. @© ©¢ 2_NBS O/
(Kolbe's Method)
8 () Sumofmassesof CandH=10.5+1.0=11.5

% of C= %x100=91.3%

% of H= %XIOO=8.7%

Element % Ratio of atoms ~ Simplest ratio
C 913 913/12=7.61 7.61/1.61=1x7=7
H 87 87/1=87 87/1.61=1.14x7=8

-~ Empirical formula = C,Hg

PV
We know that n=—
RT

_ mass PV
molar mass RT

mass

281 Il g5 16892
M 0.082x400
84+8
n= =1
92

- Molecular formula = (C7H8) x1=C;Hg

9. (0) CH;CHBrCHBrCH ;—22/8cohl | o CH = CHCH;,

Since two bromine atoms are lost from different carbon
atom, the reaction is known as [3-elimination.
—HBr

Br
10. O C( _
Br

(alc) KOH

1, 2-dibromo-
cyclohexane

—HBr

G-
Br

(alc) KOH

@

1, 3-cyclo-
hexadiene



Is-341

11. (@) Toluene on oxidation with mild oxidising agent like 16. (d)
chromyl chloride (CrO,Cl,) gives benzaldehyde.

DPP/ CC13

Writing the reaction we get

CH, CHO CH;MgX+CH;-C=C-H——
CrO,Cl, CH; -C=CMgX+CHy(g)
So we find that CH, is produced in this reaction.
toluene benzaldehyde 17. @
12. () CH;-CH=CH,+H,0 —125% ,CH, - CH-CH, - H3C|
(')H 2 0o, 0=C
2° alcohol CH; Zns 00 ohe G
CH CH
| 3 | . 18. @ BoHg
CH;-C =CH, + H,0 —125% , cH,—-Cc-CcH; 6CH; -CH =CH, — == ">
| 1, Propene ’
3° alcohol H,0,
Addition follows Markownikoff’s rule. 2(CH3CH,CH; )3B T
13. () The combustion reaction of ethylene is
5 6CH;CH,CH,OH + 2H3;BO4
C2H2 + 502 - 2C02 + H20 Propanol

Both HC==CH and CO, have sp hybridization.
14. (¢) We know that

20. ®)

CH,= CH, + HOCI-> ?HonMCHZOH

CH,CI CH,OH
S M= CH20H—CH2C1 and R = NaHCO3

15. (c) Hydration of alkynes give ketones.
OH

H,0. 50, . HyC - C = CH,

H;C-C=CH
3 l-lgso40 @)

Tautomerism

Il
H;C-C- CH,
®)

_®
HC=CH—22_, HC=CNa —3¢=H2'Bt ,yc—C-CH, - CH,

lig. NH
1. @ R X)

1-Butyne

H;C-CH, -C=C-CH, —CHj; ¢ H3C-CH, - Br

3-Hexyne (Y)

22, (d) Itisastreoselective reaction and in it a trans product is formed.
Na,NH;(0)
@—C =CR— Ron

=<

[It is a reduction. Metal dissolved reduction
Na/C,HOH reaction is stereo selective].

CH,

CH,
23. @ HZCN

1 equiv. HBr

+

_®
H3C—CH2 —C=CNa —

H3C)@{\/  — )\/@

19. (@) Huckel rule is not obeyed. It has only four electrons.

Further it does not have continuous conjugation.

—Cl group is o-, p-directing due to +R effect ; however it
is deactivating due to strong —I effect of ClI (difference
from other o-, p-directing groups which are activating).
The net result is that chlorobenzene undergoes o-, p-
substitution, but with difficulty

NaNH, lig. NH,

Br~ Br

(Major)

GP_3371
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24. (@) Acetylene reacts with the other three as:

CH,

CHCI

CH=CNa «X2_ CH=CH

+I-[Cla
lig. NH;4

+HCl y |

CHCI,

[AgNO;+NH,OH] AgC=CAg + NH,NO,
> white ppt.

CH=CH

25. (o) H

my ) o
CH— CH=CH, CH=CH—CH,

_—

HCl1
3¢ allylic carbocation

Cl

CH—CH;y—CH,

(Since tertiary carbocation is more stable)
26. @ H3;C - C = C 4H + CH;CH,|MgCl ——

H;C — C =C-MgCl + CH;CH,

0]
e
C=C-CH;
27. (¢c) Ethene is obtained by electrolysis of dipotassium
succinate as follows
CH,COOK CH,CO0
ionization | + 2K
—_—
CH,COOK CH,CO0
Pot. Succinate
2H,0 =220 »0H™ + 2H"
At anode :
CH,CO0 CH,COO CH,
26— — 1 +2c0,
CH,CO0 CH,CO0 CH,
Unstable
At cathode :

2H" +2¢” ——[2H]—H,

]s-35]

28. (@ The intermediate 2° carbocation shows resonance

+ +
CH, =CH-CH=CH, B—‘>[CHZBr-CH ~CH=CH,

+
> CHzBr—CH = CH—CHz]

— B ,CH,Br-CH=CH-CH,Br

1,4—Dibromo —2—butene

CH,-CH=CH,
29. (a) (i) Hg(OAC),
. —
(ii) NaBH,,
.CH,—~CH-CHj;
OH
CH; CH;
30. (b) Br, /FeBry N Mg/ ether
Br
CHj, CH3
CH; CH;
H,C = O
+
MgBI’ H30 CH 20H
CH; CH;
CHzBr
Method (1) will give
CH2BI'
CHzBI'

which is allylic bromination.
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1. () High concentration of SO, leads to stiffness of
flower buds.

2. (@ Radiation coming from sun or outerspace have high
energy or short wavelength, which are allowed to enter
by green house gases. However, radiation emitted by
earth is in infrared region, having long wavelength, are
reflected back by the envelope of green house gases.

3. () In cold water, dissolved oxygen can reach a
concentration upto 10 ppm, whereas oxygen in air is
about 200, 000 ppm.

4. (b) Pesticides and synthetic fertilizers pollute the soil.

5. () Wateris often treated with Cl, tokill germs.

6. (b) COisa primary pollutant.

7. () CO and oxides of Nitrogen are poisonous gases
present in automobile exhaust gases.

8. () This represents a great step forward for green

chemistry.

9. (@) Normalrain water has pH5.6. Thunderstorm results in
the formation of NO and HNO; which lowers the pH.

10. (c¢) The irritant red haze in the traffic and congested
places is due to presence of oxides of nitrogen.

11. (¢) Photochemical smog is formed in noon in summer.

12. () Strength of sewage or degree of water pollution is
measured in terms of BOD (Biochemical oxygen
demand) value.

13. (@ Photochemical smog is caused by oxides of sulphur
and nitrogen.

14. (c) Freons and chlorofluorocarbon find their way to
stratosphere through without being destroyed in the
troposphere due to their low reactivity. In the
stratosphere the Cl and Br atoms are liberated from the
parent compounds by the action of ultraviolet light
e.g.

CE,Cl, + hv——>CECl1+Cl

CFCl; + hv—— CFCl, + Cl
The Cl atoms can destroy ozone molecules through a
variety of catalytic cycles.

15. d Aerosols use CFC and flying jets release NO. Both

causes depletion of ozone layer.

16. (c) The ozone layer, existing between 20 to
35 km above the earth’s surface, shield the earth from
the harmful U. V. radiations from the sun.

Depletion of ozone is caused by oxides of nitrogen
N,O +hv —— NO+N

reactive nitric oxide
NO + 03 _— N02 + 02

17.

18.

19.

20.

21.
22.
23.

24.

25.
26.

27.
28.

29.

30.

@
@

@
b)

(a)
@

@

b)
@

(@
®)

©

@

CHEMISTRY
PROBLEMS SOLUTIONS DPP/CC14

O3 +hy — 0, +0O
N02 +0 —— NO+ 02

205 +hv —— 30, (Netreaction)
The presence of oxides of nitrogen increase the

decomposition of Oj.

PSCs react with chlorine nitrate and HCI to give HOC1
and Cl,.

Using plastic cans for neatly storing substances will
not come under green chemistry. The plastic materials
are non-biodegradable.

Addition of phosphate fertilizers to water leads to
nutrient enrichment (eutrophication)

Thermal pollution is caused by power plants. Power
plant requires a larger quantity of water for cooling.
The water after cooling is left in the water body. The
temperature of left water is generally very high and
affects aquatic life.

Based on the features given gas must be SO, .
Sewage water is purified by micro-organisms.

CO is highly toxic and impairs respiration. CO combine
with haemoglobin of blood and reduces its O, carry
capacity.

Acid rain is the rain water containing sulphuric acid
and nitric acid which are formed from the oxides of
sulphur and nitrogen present in the air as pollutants
and rain water has a pHrange of 4-5.

The oxidised hydrocarbons and ozone in presence of
humidity cause photochemical smog.

Hydrocarbons + 02, NOZ, NO, O, O3 — Peroxides,
formaldehyde, peroxyacetyl-nitrate (PAN), acrodein etc.
Hence chlorofluorocarbons are not common component
of photochemical smog.

Microorganisms present in the soil is a sink for CO.
The ideal value of D.O for growth of fishes is 8 mg/ ¢ .
7mg /{ is desirable range, below this value fishes get
susceptible to disease. A value of 2 mg/ ¢ or below is
lethal for fishes.

The excess of fluorine in water causes fluorosis. The
symptoms of fluorosis are mottling of teeth (yellowish
streaks) and abnormal bones liable to fracture etc. It is
an example of endemic disease.

Minamata is caused by Hg poisoning.

GP_3371



10.
11.
12.
13.
14.

15

16.

DAILY PRACTICE

PROBLEMS

©
b p=2M
NLV
7 PNAV _ 892x6.02x10% x(362)° x10™
M 63.55
=4

.. It has fcc unit cell

©
3 3

© 4 _ (a2)3 Vi (i) X146

d2 (al) zZy 3.5 2

(@ Waurtzite has face centred cubic structure in which each
Zn?* ion is attached to four SZ~ions and each S?~ ion
remains in contact with four Zn2?* ions. Hence
coordination number of each ion is 4.

(¢) The increase in pressure results in decrease in size of

ions (more in case of anion than cation), the r*/r~
increases and the coordination number also increase.

+
(@) L ratio is % =0.441, Hence LiF has NaCl structure
l“ pa—
with CN =6.
(@) Diamondislike ZnS. In diamond cubic unit cell, there
are eight corner atoms, six face centered atoms and
four more atoms inside the structure.

Number of atoms present in a diamond cubic cell
:8’1+6'l+4=8
8 2

(corners) (face (inside
centered) body)
(@ Fraction of unoccupied sites in NaCl crystal

_q_2:165x10°
2.178x10°
_2.178710°-2.165710° _ 0.13710°
2.178 " 10° 2.178
_ 130 3
= 17g =596 10°
@ MnO,
© L
@
@

() Itis the property of liquid crystal.

(d To get an—type semiconductor from silicon, it should
be doped with a substance with valency 5.
e.g., silicon is doped with phosphorus to form a
n — type semiconductor.

d nk=2dsinb;
A

. (.
2x1A =2xdsin60=>d =1.15A - Lsm6O=TJ
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17. @
18. @ p = ZxM
) - N, x a3’
Zx27
2.7 = = 4
6.02x10%3 x (4.05)3 x 10724
Hence it is face centred cubic unit lattice.
Againdr=ay2 =5.727A
s r=1432A
a
19.a dyy=—7""—"""=
hkl (h% + k2 +12)1/2
Hence d o, =1, d —L d —L
100 > “110 \/5 > “111 \/g
20. (c) For cubic geometry the limiting ratiois

21

23.

24.
25.

26.

27
28

29.
30.

r+ .
L >0731ie,()
.

. (@ Statement (a) is correct.

22.

(@ For bcc lattice body diagonal = a3.
The distance between the two oppositely charged ions
a

=—+/3
2
_ 387 x21.732 ~ 335pm
(d Number of formulas in cube shaped crystals
1.0

Y x 6.02x10%3 since in NaCl type of structure 4
formula units form 'a’ cell

23
- unitscells — 1:0%6.02x10™" _ 5 57, 102! ynit cells.
58.5x4

(¢) AsCsClis body-centred, d =+/3a/2.

(c) ABisjustlike NaCl. Thus twelve A* are at edges and 1
within body of fcc i.e. in octahedral voids and six B~ at
faces and 8 at corner.

() Among the given crystals, only silicon exists as a
covalent solid. It has diamond like structure.

. (¢) The p.f. for body centred cube = 0.68 (see text).

+
. (d) Calculate the i—_ ratio to get the limiting ratio value and

consult the table. All are correct.
©
() In Na,O there is antifluorite structure. Here negative
ions form the ccp arrangement so that each positive
ion is surrounded by 4 negative ions and each negative
ion is surrounded by 8 positive ions. So coordination
no. of Na*is 4.
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() According to Le-chateliers principle, for an exothermic
reaction (AH< 0) increase in temperature decreases the
solubility.

Pl = PA XX + PB XXp

=80.0x0.4+120.0 x0.6=104 mm Hg

The observed Py,; is 100 mm Hg which is less than
104 mm Hg. Hence the solution shows negative
deviation.

PA = pj xx, =Total pressure x y

PB = pp xxp = Total pressure x y

Where x and y represent mole fraction in liquid and
vapour phase respectively.

PsXp _¥B

PAXa Ya

b

pa—-x,) 1-Ya
PaXa YA

= - + 5
Pp YA Ps
This is equation of straight line.
o o _ _o
Slope = P ‘: , Intercept= M
B PB
ATy =03°C
K¢ x Wy x1000
ATy =03°C=—"T—"7"——
Mg x W,
 1.86x Wp x1000
B 62 %5000
WB =50 g

The amount used should be more than 50 g.
7V =nRT = “RT or M, =| 72 |RT
M V) =x

Where M, = molecular mass of solute
and m, = mass of solute

CHEMISTRY
SOLUTIONS
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(d According to Henry’s law,

m=kxp

given Kyy=1.4 x 1073

Po, =0.50r

Po, =Kux xo,

e 05

0% 4x1073

m

No. of moles; n=—

0. OI moles M

07x10% =2
32

m=224x10"4g=224mg
Let o be the give of dissociation then

NaCl —\‘N o

I-a rcna +a

Van’t Hoff's factor i = —1—a+a+a=1+a
1

Again Van’t Hoff’ s factor

_ Normal mol .wt 585

= = 1.83
Observed molwt 31.8

Equating to both values of i, - 1+ =1.83

~a=0.83

These two components A and B follows the condition
of Raoult’s law if the force of attraction between A and
B is equal to the force of attraction between A and A or
B and B.

There is no change in vapour pressure.

Ps = Xa(PA —PB)+Dg;

Ps = Pa XXz ~PB XXa +PB;

P; =Pa *Xs ~Pp(1-Xp)+pp

. Ps = Pa XXa +Pp XXg-

This is condition for ideal solution.

AT;=0-(-0.00732°) =0.00732
AT;=ixKixm

L ATy 000732 _
~ Kexm  1.86x0.002

AsAT.=K.m
fo0F
AT
Hence, we have m = - AT,
Ky K

Ky
or ATf = ATb K_
b

GP_3371
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13.

14.
15.

16.
17.

18.
19.

20.

21.

22.

23.

b)
@

©
@
@
b)

@

@

@

=0.18 x

= [AT}, =100.18-100 = 0.18°C]

0.512
As the Freezing Point of pure water is 0°C,
AT, = 0 Ty
0.654=0-T,
~Ty= -0.654
Thus the freezing point of solution will be — 0.654°C.
[AH ;x < 0]
C,H;l and C,HsOH form non-ideal solution.
For this solution intermolecular interactions between
n-heptane and ethanol are weaker than n-heptane-n-
heptane & ethanol-ethanol interactions hence the
solution of n-heptane and ethanol is non-ideal and
shows positive deviation from Raoult’s law.

=0.654°C

Liquid solvent and solid solvent are in equilibrium.

The molality involves weights of the solute and the
solvent. Since weight does not change with the
temperature, therefore molality does not depend upon
the temperature.

Molarity (M) = wtx1000
mol. wt.x vol (ml)
_ Wt N 1000
63 250
_8
=3 gm

100
wt. of 70% acid = %x31.5 =45gm

Vant Hoff factor i = 4 in case of (NH4)3PO4,

(NH,); PO, —— 3NH; + PO,
AT, =iK,m
Given, (AT x> (ATp)y

i Kym> 1YKbm'
(K, is same for same solvent)
lX-> lY . . . . .
So, x is undergoing dissociation in water. 1=u/c
Depression in F.P. oc No. of particles.

Al, (SO, )3 provides five ions on ionisation

Al,(SO4); —>2A1%" +350%"
while KCl provides two ions

KCl—=K* +CI’

25.

26.

27.

28.
29.

30.

b)

@

b)

b)

@
@

@

]s-39]
C¢H,,04and C,,H,,0, are not ionised so they have

single particle.

Hence, Al,(SO,); have maximum value of depression

in EPor lowest E.P

Sodium sulphate dissociates as

Na,S04(s)—>2Na* +S0,~

hence van’t hoff factor i = 3

Now ATf = ikf.m

=3x1.86x0.01=0.0558K

K4[Fe(CN)g] and Al,(SO,4); both dissociates to
give Sionsori=>5

K,[Fe(CN);] —— 4K*+ [Fe(CN)6]4‘

and Al,(SO,); ==2A1** +350,™"

1 molal solution means 1 mole of solute dissolved in

1000 gm solvent.
Dgolute = 1 Wsolvent = IOOOg
) 1000
s Dgoivent = W =55.56
Xolute = m =0.0177
Concentration of
25.3 1000
Na,CO; =——x——=0.955M
32€03 =706 250 =9

[Na*] =2x0955=191M

[co3 ] =0ossm
Azeotrope of HCI + H,O contains 20.2% HCI.
ATf = lkf m ; ATb = 1kbm

ATy _ ke

ATy =0-(-0.186°C) = 0.186°C

0.186 186 0.52x0.186

AT, 052 = Ao ="1gg - 0052

Mole fraction of any component A

X = No. of moles of A
Total No. of moles

As total no. of moles > no. of moles of A
thus x can never be equal to one or zero.
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(¢) Conductivity of an electrolyte depends on the mobility
of ions and concentration of ions. The motion of an
ionic species in an electric field is retarded by the
oppositely charged ions due to their interionic
attraction. On dilution, concentration of electrolyte
decreases and the retarding influence of oppositely
charged ions decreases. Therefore mobility of ions

increases.
(d Degree of dissociation,
a=2 239 51072
Ay 400
Co? 2

2
Ka= zca =ix(2x10_2)
1-o) 32

=1.25x107°

(®) HCI completely dissociates to give H® and CI™ ions,
hence act as very good electrolyte. While others are non-
electrolytes.

(@ AG=-nFE°_;=-2x96500x1.1J=212.3kJ.

@

@ Ap=57+73=130Scm’mol !

(d) Kohlrausch’s Law states that at infinite dilution, each
ion migrates independently of its co-ion and
contributes to the total equivalent conductance of an
electrolyte a definite share which depends only on its
own nature.

From this definition we can see that option (d) is the
correct answer.

(c) Writing the equation for pentane-oxygen fuel cell at
respective electrodes and overall reaction, we get
At Anode:

CsH,, +10H,0 — 5C0O, +32H" +32¢

(pentane )

At Cathode:

80, +32H" +32¢” —16H,0
Overall :CsH, , +80, — 5CO, + 6H,0

Calculation of AG® for the above reaction
AG° =[5%(-394.4) + 6x (-237.2)]

—[-8.2]
=-1972.0-1423.2+8.2=-3387.0kJ
=-3387000 Joules.

From the equation we find n = 32

Using the relation, AG® = — nFE,,;; and substituting

various values, we get

—3387000 = -32x96500x EZ,,, (F=96500C)

CHEMISTRY
SOLUTIONS

DPP/CC17

o _ 3387000
cell ™ 39 % 96500
3387000 3387

= mor ﬁV: 1.0968 V

Thus option (c) is correct answer.
Standard Gibbs free energy is given as AG® = — nE°F
If E° g < Oi.e.,—ve

9. @

AG°>0
Further AG° =—RTIn K eq
.. AG°>0and Keq< 1

10. () Fe'?/Fe ; E°=-0.44

Fe* /Fe*? ; E°=0.77
The metals having higher negative electrode potential values
can displace metals having lower values of negative electrode
potential from their salt solutions.
1n. @ WYa_Ws. 1.6 _ Wt.of Ag
E, Ep 8 108
S Wt.of Ag=216¢g

12. @) E,=E -E

cel right (cathode) left (anode)”

13. (¢ CH,OH()+ %oz (g) > CO, (g) + 2H,0 ()

I:AGf (CH3OH,€)+ %AGf (02, g)j|

=_394.4+2(=237.2)— (~166.2) -0
=—394.4-474.4+166.2=—702.6kJ

702.6
% efficiency = 26 x100=97%

14. ® AG=-nEF

RT C,
For concentration cell, E=——/mn—=

nF C;
InitR, T, n and F are constant

So E is based upon In C, /C;

RT
Now AG = -nEF = —anEIn C,/C

=-RTInC,/C,
At constant temperature AG is based upon In (CZ/C D

15. @ 112mlofH,atSTP= 2X1120g (Since 22400 m1 at STP

2240
=M.wt)

GP_3371
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Amount deposited = _ Egwtxixt

96500

2x112  1x965xi

22400 96500
i=1amp
16. () ForZn2* —>7Zn
E o 2.303RT [Zn]
Zn®*/Zn ~ “Zn®*/Zn 4F [an"]
076-29 100 1 __ _076-0.03

2 7f0.1]

EZn2+ zn = -0.79V

17. (@) The given order of reduction potentials (or tendencies)
is Z > Y > X. A spontaneous reaction will have the
following characteristics
Zreduced and Y oxidised
Z reduced and X oxidised
Y reduced and X oxidised
Hence, Y will oxidise X and not Z.

18. ) For, M* +X ——>M+X, B =044-033=0.11V is

positive, hence reaction is spontaneous.

19. (@ MnO, will oxidise C]~ ion according to the equation

2MnOj +16H* +10CI- ——2Mn?** + 8H,0+5Cl, T
The cell corresponding to this reaction is as follows:

Pt, Cly(1atm) |CI™ || MnO; ,Mn** ,H™ | Pt

Egy =1.51-1.40=0.11V

cel

ce“ being +ve, AG° will be -ve and hence the above

reaction is feasible. MnO, Wwill not only oxidise Fe2*

ion but also CI”~ ion simultaneously.

20. (c) The cell reaction is as follows :
A->A+e
B'+e—B
Adding A+B> A+B

21. () Conductivity (X) = conductance (c) x cell constant

. Cell constant = X
Y

]s-41]

X
Conductivity of NaOH = Y VA

X 1000 XZ
Am(NaOH):—Z ol Y

22. (c) From the given data we find Fe3* is strongest oxidising
agent. More the positive value of E°, more is the
tendency to get oxidized. Thus correct option is (c).
23. (c¢) Atinfinite dilution each ion makes a definite contribution
towards molar conductance which is given by

Ap =v A, +V_A_
In case of equivalent conductance of strong electrolyte
there is little increase with dilution.

A device that converts energy of combustion of fuels,
directly into electrical energy is known as fuel cell.

104

24. (@
25. @

00592 [Mn*']
log ———

E= E°-
> 4 [H+]4

26. @)

[Mn2]V/4
[H']

_ B 0.0522 4 0g

=E°-0.0592x2 (log[Mn?*1"/* + pH)

AE=E, -E; = 00592 x2 (pH; —pH,)
=0.118x1
=0.118V
27. ) Heren=4,and [H]=10"3(aspH=3)
Applying Nernst equation

2+92
Eope_ 0059 [fe4 ]
n o H T (po,)
3.2
=1.67—0'05910g (1(3) 4)
4 7034 x0.1
0.059
=1.67- = 1og107 =1.67-0.103=1.567V

28. () In H, —O, fuel cell, the combustion of H, occurs to
create potential difference between the two electrodes
29. (@
30. @ H, —— 2H"+2e"
latm 1010
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b) k=Aeb/RT

E 1
logk=logA-—2—.—
s g 2303R T

1
Plot of log k Vs. T

s -E
Straight line Slope = 2
£ pe 2.303R
Rate constant k = 0.6 x 1073 mole per second. (unit mol

L-1S~! shows zero order reaction)

For a zero order reaction
[A]=[A],—kt

and  [Ay]-[A]=[B]=kt
=0.6x 103 x20x60=0.72M

1 . .
tyy2 oo ——— » Wherenis the order of reaction
®"

2_ﬂn—l 1_ln—l
4~ 100 or 2 2

Let x torr of C2H4O decompose after 20 min. Then,
80—x+2x=120; x =40 torr = 50% of initial pressure.
Hence ¢, = 20 min. For 75% reaction, fraction left

_2s 1 (1)

100 4 \2

No. of half lives = 2. Time needed for 75% reaction.,
2 x20=40min

The presence of enzyme (catalyst) increases the speed

of reaction by lowering the energy barrier, i.e. a new
path is followed with lower activation energy.

E,

o]

Energy =

Reactants + catalyst

Progress of reaction—>

Here E . is the threshold energy.
E,and Eal is energy of activation of reaction in absence
and presence of catalyst respectively.

- -1
o _(a)" 120 _[ax10V"
()2 \a) 240 8><10‘2J ’

CHEMISTRY
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(c) For afirst order reaction

Rate = kC5CY
Rate = k[2C, ]?[4Cy 1 = 4x2[C, P[C %
A(g)+2B(g)——>C(g) +D(g)

Rate = k[A][B]* = k(0.60)(0.80)7 «ccvevrvreerieen )

when p, = 0.20 atm p, is reduced to 0.40 and
pg = 0.40 (See stoichiometric representation)

Rate = K[0.40] [0.40]2.......commrrrerrmrreernns (i)

- (i) divide by (i) = 0.40x0.40x0.40 _ 1
0.60x0.80x0.80 6

From data 1 and 3, it is clear that keeping (B) const,
When [A] is doubled, rate remains unaffected. Hence
rate is independent of [A]. from 1 and 4, keeping [A]
constant, when [B] is doubled, rate become 8 times.
Hence

rate o [B]®.

Since initial velocity is ten times the permissible value
5 Ay=10A

A= 0.693 _ 0.693

t1/2 30
2303 Ay _ 2303 10A
127 T A T 0693730 2 A

~2.303x30
© 0693
Presence of catalyst does not affect enthalpy change

of reaction AHg =E; —E =180-200=-20kJ/mol

xlog10 =100 days.

Since the slow step is the rate determining step hence
if we consider option (A) we find

Rate= k[Cl,|[H,S]

GP_3371
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Now if we consider option (B) we find 16. () For afirst order reaction
_ 0.693 0.693
_ : _ . -7 —3—1
Rate = k[Clz][HS ] (D) tp= — 5 k=356 =05x107%s
For equation, _2303 1 _2303 4
st H* + HS- 17. (C) t1/4—T Ogm—T Ogg
[H+][HS_] =&(log 4-log3) = &(210g2—10g3)
k=t J k k
H,S
= —2'103 (2x0.301-0.4771) = —0'];29
1 K[Hy8]
or [HS ] g 18. (b,d)

o . . . According to Arrhenius equation
Substituting this value in equation (i) we find

k, E, (1 1
H,S Cl, |[H,S ln—=—a[———]
Rate = k[Clz]K[ 2 ]=k'[ 2][Ha$] k, R\L T,
i ]
. E, 1 1
Thus slow step should involve 1 molecule of Cl, and = - —|==
R\ T,
1 molecule of H,S.
hence only, mechanism (A) is consistent with the given ; E(1 1
rate equation. In—-L = __a(F - T_]
14. d From 1t and 2" sets of data - no change in rate is ky RN 1

observed with the change in concentration of ‘C’. So 19. (d) Overall order = sum of orders w.r.t each reactant.

the order with respect to ‘C’ is zero. Let the order be x and y for G and H respectively
From 1%t and 4t sets of data
Dividing eq. (4)byeq. (1 i | 0 | il | el
litre litre litre time )
1.25x107° _ [0.005 } 1 = b P
50x107 10.010 2a 2b 8r
or 0.25 = (0.5)% or (0.5)%>=(0.5)* 3 2a b 2r
Sox=2
The order with respect to ‘A’ is 2 from the 1% and 3t - For (1) and (3), the rate is doubled when conc. of

G is doubled keeping that of H constant i.e.,
rate <[G] .. x=1

sets of data dividing eq. (1) by eq. (3)

5.0x1073 _[O.OOS]y From (2) and (3), y=2

1.0x1072 [0.010 . Overall order is 3.

or (0.5)! =(0.5 = y=1 20. (c) Rate, =k[A]"[B]™; Rate,=k[2A]"[¥2B]™
The order with respect to ‘B’ is 1 Rate, k[2A]"[%B]™

So the order with respective the reactants A, B and C is "’ Rate, B K[A]"[B]™

2,1and0.

= [2][1 [1/2]m = 2n.2—m — 2n—m
15. () AH=E,y) —Eyp) o
Thus energy of activation for reverse reaction depend 21, @ Given, k, = 10%e T
upon whether reaction is exothermic or endothermic

If reaction is exothermic, 1000
- and k, =10¢ T
AH = —ve Ea(b) > Ea(f) 2
If reaction is endothermic when k, and k, are equal at any temperature T, we

have
AH = +ve Ea(b) < Ea(f)
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_2000 _1000
10%e T —10¥e T

_2000 _1000
or 10x10%e T —105e T

_2000 1000
or 10e T =e T

or In 10— 2000 _ _ 1000
T T
or In 10 = 2000 1000
T
or 2.3031log 10= 1000
T
or 2.303 x1xT=1000 [.. log10=1]
or T= ﬂ
2.303

Arrhenius equation is given by
k= Ae_E“ /(2.303RT)

Taking log on both sides, we get

logk=log A — —4 _
OB = OB A 303RT

1
Arrhenius plot a graph between log k and T whose

— Ea
2.303R°
When concentration of A is doubled, rate is doubled.
Hence order with respect to A is one.

slope is

25.

26.
27.

28.
29.

30.

b)

©
@

@
®)

@

When concentrations of both A and B are doubled,
rate increases by 8 times hence order with respect to B
is 2.

.. rate=k [A]! [B]?

2N205 —> 4N02 + 02

From the unit of rate constant it is clear that the reaction
follow first order kinetics. Hence

by rate law equation, r=k[N,O]

wherer=1.02x 104, k=3.4x 1075
1.02x10%=34x107 [N,O.]

[N,O.]=3M

Third order

If we write rate of reaction in terms of concentration of
NH, and H2,then
Rate of reaction = l dNH3] = —l d[H, ]

dt 3 dt

d[NH3] _ 2 d[H,]
Tt 3 dt

So

E.rr) # Easr.) E, can be calculated.

Forreaction 3A — 3B +C

Ifit is zero order reaction r = k [A]%, i.e the rate remains
same at any concentration of 'A'. i.e independent upon
concentration of A.

_ 2.303 log8
24

2.303 a
= log
t a-—x 24

K _ 2.303 o 1

1
8
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11.

12

13.

14.

15.

16.
17.

18.

DAILY PRACTICE

PROBLEMS

(@ Smaller the charge on anion, lesser will be its
coagulating power.
KBr have Br~ with least charge of — 1 on Br thus
KBr is least effective in coagulating Fe(OH),.

©

@
b)

According to Freundlich equation.

n 1/n

X 1/ X
m m

1/n

or logi= logkp™'™ or logi= logk +llog 4
m m n

(®) 1micron p=10%m and 1 millimicron = 10" m.

(d Allareirreversible colloidal systems.
(d Cetyl trimethyl ammonium bromide,

[C16H33(CH3)3N"Br 1 isa cationic micelle

o- Polarhead
n- Non-polar tail
(micelle)

@

(c) Itis duetoimpact of molecules of dispersion medium on
the colloidal particles.
©
(¢) The movement towards anode shows that sol is negative.
For coagulation of negative sol. Cation with higher
charge is more effective.
(d) Fe(OH), is positive sol. K;[Fe(CN)] will provide
[Fe(CN),J* for coagulation.
(c) Alum. coagulates mud particles and helps in purifying
water.
(a) On increasing temperature adsorption of a gas on

surface of solid decreases. Solid adsorb greater amount

of substances at lower temperature.
(¢) For physiosorption the A Hvalue is 10 - 40 kJ/mol.
(@ On shaking with the dispersion medium, colloids
directly form the colloidal sol. Hence they are called
intrinsic colloids. i.e., glue.
(d According to Freundlich adsorption isotherm.

At intermediate pressure, extent of adsorption

19.

20.

21.
22.
23.

24.

25.

26.

27.
28.

29.

CHEMISTRY
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X = kP or logi =logk + llogP;
m m n

plot of log X ovs log P is linear with slope = 1

m n
(d Tannin used in leather industry contains negatively
charged colloidal particles.
When oppositely charged sols are mixed their charges
are neutralised. Both sols may be partially or completely
precipitated.

b)

b)
@
(a) According to Langmuir's model of adsorption of a gas
on a soild surface the mass of gas adsorbed(x)per gram
of the adsorbent (m) is directly proportional to the
pressure of the gas (p) at constant temperature i.e.

X
_xp
m

(c) The more the liquefiable nature of a gas, the more is the
enthalpy of adsorption. Water is more liquefiable.
(@ A catalyst speeds up both forward and backward
reaction with the same rate.
So, equilibrium constant is not affected by the presence
of a catalyst at any given temperature.
As Sb,S, is a negative sol, so Al,(SO,); will be the
most effective coagulant due to higher positive charge
on Al (AI3*) — Hardy-Schulze rule.

©

@
(d) At high pressure the extent of adsorption follows zero
order kinetics.

The critical micelle concentration is the lowest
concentration at which micelle formation appears.
When surfactants are present above that CMC, they
can act as emulsifiers that will solubilise a compound

which is normally insoluble in the solvent being used.

(c)

30. (b) Peptisation is disintegration of colloidal aggregate.
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The conversion of metal sulphide to metal oxide involves
the process of roasting (i.e., x is roasting).

The metal oxides can then be converted to impure metal
by reduction. Of the given choices in (a) and (b) the
reduction process is that of smelting. (i.e., ‘y’ is smelting)
The conversion of impure metal to pure metal involves
a process of purification. Thus it is electrolysis.

Dalomite on calcination gives CaO, MgO which
provides basic lining in furnace.

Zn being more reactive than Ag and Au, displaces them.

4Ag+8NaCN +2H,0+0, _ Leaching
4Na[Ag(CN),] +4NaOH

Soluble Sodium dicyanoargentate (I)
Soluble cyanide compound can be treated with Zn to
give metal by displacement.
2Na[ Ag(CN)Z] +7Zn __ Displacement
Na,[Zn(CN),] + 2Ag!
Decomposition of carbonates and hydrated oxides.

Pig iron or cast iron contains 3 — 5% carbon and varying
amounts of Mn, Si, Pand S which makes the iron hard
and brittle.

Cuprite is Cu,O and Argentite is Ag,S.

Cyanide process is for gold (I-D); floatation process -
pine oil (II-B); Electrolytic reduction - Al (III-C); Zone
refining -Ge (IV-A).

For a spontaneous reaction , A G° must be negative
and it can be possible only in this case when x <y
Fused alumina (Al,05) is a bad conductor of electricity.
Therefore, cryolite (Na;AlFy) and fluorspar (CaF,) are
added to purified alumina which not only make alumina
a good conductor of electricity but also reduce the
melting point of the mixture to around 1140 K.

The sulphide ore is roasted to oxide before reduction
because the AG? of most of the sulphides are greater
than those of CS2 and HZS, therefore neither C nor H
can reduce metal sulphide tometal. Further, the standard
free energies of formation of oxide are much less than
those of SO,. Hence oxidation of metal sulphides to
metal oxide is thermodynamically favourable.

18.

19.

20.

21.
22.
23.
24.

25

26.

27.
28.

29.
30.

@

@

b)

Na[Ag(CN) +  Zn
I

®)
@
®)
©

b)

©

@
@

@
b)
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Cuprous oxide formed during roasting of cuprous
sulphide is mixed with few amount of cuprous sulphide
and heated in a reverberatory furnace to get metallic
copper.

2Cu,0+Cu,S - 6Cu +S0O,
Zone refining is based on the difference in solubility of
impurities in molten and solid state of the metal. This
method is used for obtaining metals of very high purity.
The reactions involved in cyanide extraction process
are:

Ag,S + 4NaCN — 2Na[Ag(CN),] +Na,S
(argentite)

4Na,S+ 50, +2H,0 —2Na,SO,+4NaOH +2S
Oxiding
agent

— Na, [Zn(CN)4] +2Agl
educing
agent)

Al,O; cannot be reduced by carbon.

The given reaction is the method named as Van Arkel
for the purification of titanium

Ca and K are strong reducing agents, hence their oxides
cannot be reduced with carbon

Zr and Ti are purified by van Arkel method.

Zr(s) + 215 (g) —> Zrl4 (g)

On the hot
Zrl4(g) ~—flament Zr(s)+2I,(g)

(iii) and (iv) reactions occur in the temperature range of
900 - 1500K in blast furnace.

Zincite is ZnO.

FeO is capable forming slag with SiO,

Si0, +FeO — FeSiO;3

The two equation are:

%Al(s) +0,(2) > §A1203(s), A¢G°= -827kJ mol ™!

..(D)
%Cr(s) +0,(g) > %Cr203(s), A;G®= —540kJ mol !
..
Subtracting equation (ii) from equation (i) we have,
4 2
—Al(8)+—Cr,0(s),
3 (®) 50 3(8)

2 4 _
— S A103(9) + - Cr(s), A,G®=-287kJ mol 1

GP_3371
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b)

Hypophosphorous acid is H;PO, in which O.S. of Pis
+1

The bond angle decreases on moving down the group
due to decrease in bond pair-bond pair repulsion.
NH; PH; AsH, SbH, BiH,

107 94° 92° 91° 90°

This can also be explained by the fact that as the size
of central atom increases sp> hybrid orbital becomes
more distinct with increasing size of central atom i.e.
pure p-orbitals are utilized in M—H bonding.

CUSO4 +4NH3 - [CU(NH3)4]SO4

Blue complex due to Cu(NH3 )‘2‘ *

The nitroprusside ion is I_Fe(CN)GNO““]Z‘. The magnetic
moment measurements reveal the presence of 4

unpaired electrons in Fe which must be then in Fe**
(3d®) and not Fe*++(3d%)

[Fe(H,0),NO]*" ion is formed

4HC1+0, — 2CL, +2H,0

air cloud of white fumes

1
ICl,. The hybridisation is 5(7 +7+0-0)=7 (sp°d’)
Due to large enthalpy of vaporisation SO, can be used

asrefrigerant

Oxides which are more ionic in nature (salt - like) are
known as saline oxides e.g. oxides of alkali metals

Among the given compounds, the NH3 is most ba-
sic. Hence has highest proton affinity

Helium is heavier than hydrogen although it is non-
inflammable

Itis H,SOs.
(I)H

HO- P —H it can form two series of salts by
||
O

replacement of H attached to oxygen

RCOOQ™ is not pseudo halide.
In gaseous state the HCl is covalent in nature while in

aqueous solution it ionises to give H' and C] ions
H

|
Hypophosphorous acid H-O-P — 0O
|
H

Two H-atoms are attached to P atom.

During disproportionation same compound undergo
simultaneous oxidation and reduction.

20.
21. (o
22. (o
23. @
24. (b
25. (d)

26. (a
27. (©
28. @
29. (b
30. @

CHEMISTRY
SOLUTIONS

DPP/CC21

Oxidation

' -1 +|5 redution
3HO Cl ——2HCI+ HCIO3

XeOF, is square pyramidal.

Yellow ammonium sulphideis (NH4),Sy
The correct order of increasing bond angle is
C1,0 < Cl0; < ClO,

CL0 Clo; c1o2

o: QLL
/“0\ =9// \=0.c?) //“8°

In ClO, there are 2 lone pairs of electrons present on
the central chlorine atom. Therefore the bond angle in
ClOy3, isless than 118° which is the bond angle in C1O,
which has less number of electrons on central chlorine
atom.

The products of the concerned reaction react each
other forming back the reactants.

XeFs + 3H,0—— XeO3 + 6HF -

The hybridization of XeO,F, is spd and its structure
is trigonal bipyramidal in which oxygen atoms are
situated on the plane and the fluoride atoms are on the
top and bottom.

28,032 +1, > S,05% +2I°

Tetrathionate
FCSO4.7H20 - FCSO4 + 7H20

2Feso4 L} F8203 +SOZ +SO3
HOCI<HOCIO < H0C102 < HOClO3

+1 +3
In case of oxyacids of s1m11ar element as the oxidation
number of the central atom increases, strength of acid
also increases.
The molecular geometry of BrFs is square pyramidal
with asymmetric charge dism'bution on the central atom.

\/'
E/l E

N, 2O
N=N-O0 N-NT
@ @ O
0
0
N-N-"0 N_o_N\"
4 \\O \ 0
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(n— 1)d°ns? attains the maximum O.S. of + 7.
Mn2* (3d°) is more stable them Mn3* (3d%).

Super conductors are derived from compounds of
transition metals

Mn - 3d5 452 nnnn

The no. of various oxidation states possible are + 2,
+3,+4,+5,+6and +7.
The transition metals and their compounds are used as
catalysts. Because of the variable oxidation states they
may form intermediate compound with one of the
reactants. These intermediate provides a new path with
lowe activation energy. V,05 + SO, — V,0, + SO;
2V,0,+0, > 2V,04
According to their positions in the periods, these values
are in the order:

Yb3 <Pm*3<Ce3<La*?
At. Nos. 70 61 58 57
This is due to lanthanide contraction.
When a solution of potassium chromate is treated with
an excess of dilute nitric acid. Potassium dichromate
and H,0 are formed.
2K,CrO, + 2HNO;— K,Cr,0,+ 2KNO, + H,0
Hence Cr,0,”and H,O are formed.
Mn?* (d°)is more stable than Mn3* (¢4), thus

o

=+
B o3 /Mn2+ = HVE
+3 de +7 & .
Mn, 05 [KMnO, | —— [MnO,]
56 -3e
2% +4
Mn” MnO,

O.N. of Cr in all the species is + 6. Configuration of Cr

(VD) is (Ar) 34° . Hence no d-d electron transition.
The number of unpaired electrons in Ni%*(aq) =2

Water is weak ligand hence no pairing will take place
spin magnetic moment

= Jn(n+2) = 2(2+2)

=8=282
2Cu,0 + Cu,S —> 6Cu +S0,

self reduction.

Eu?* has electronic configuration [Xe]af 7 hence

stable due to half filled atomic orbitals.

15.

CHEMISTRY
SOLUTIONS

DPP/CC22

€0 AgNO; - Ag+NO, +%02

16. (@ 2AgNOj;+Na,S,0; = Ag,S,05+2NaNO;

17.(b)  Oxidation of water takes place in presence of Mn in
biological process

18. (@

(@ V=3d34s2; V2 =343 =3 unpaired electrons

(b)

©

@

19.

20.

21.

22.

23.

Cr=3d%4s!;Cr2*+=3d%4=4 unpaired electrons

Mn =3d54s?; Mn2*=3d5=5 unpaired electrons

Fe=3d%4s?;Fe?*=3d%=4 unpaired electrons

Hence the correct order of paramagnetic behaviour

V2 < Cr¥* = Fe?* < Mn?*

For the same oxidation state, the ionic radii generally
decreases as the atomic number increases in a
particular transition series. hence the order is

Mn** >Fet* > Cot* > Nitt

In solution, the stability of the compound depends upon
electrode potentials, SEP of the transitions metal ions
are given as

Co**/Co=+1.97,Fe’* /Fe=+0.77;

Cr3+ / Cr?* = — 0.41, Sc 3* is highly stable as it does not
show+2 0. S.

Sc—(+2),(+3)

Ti—(+2),(+3),(+4)

Cr—(+1),(+2),(+3),(+4),(+5),(+6)

Mn-(+2),(+3),(+4),(+5),(+ 6),(+7)

ie.Sc<Ti<Cr=Mn

() Inlanthanides, there is poorer shielding of 5d electrons
by 4f electrons resulting in greater attraction of the
nucleus over 5d electrons and contraction of the atomic

@
Eu La Gd

0.S +2 +3 +3

Am
+3,+4,45,4+6

@
2KMHO4 + H2504 (COHC) 4 K2504 + Mn 207 + H20
Explosive
©
AgCl(s)+2NH,OH (aq) - [ Ag(NHj ), |Cl(ag) + 2H,0(1)
(@) Paramagnetic moment is directly proportional to number
of unpaired electrons present in the complex.

GP_3371
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2. @ d3 strong ligand field 26. (c)
27. (@
[ ]
fg €
p=nvn+2 = \/5 =1.73BM 28. (a)
d*—in weak as well as in strong field 29. ()
|
fg €
1=v30) =15 =387BM.
d*-in weak ligand field
(NN
K : 30. ©
. (c
n=/4(8) = 24 =4.89
d *~in strong ligand field
M1
fg €
n=v24) = /8 =2.82.
25. () In neutral or faintly alkaline medium thiosulphate is

quantitatively oxidized by KMnO, to SO42‘
8KMnO, + 3Na,S,0; + H,0—>
3K,S0, + 8MnO, + 3Na,SO, + 2KOH

] s-49]

Parke’s process It is for extraction of silver
Cu, Hg and Ag are attacked by conc acids but gold is

not attacked. AuClz forms H[AuCl4] acomplex with
HCl

N H; + H* (acid medium) == N Hy

which is used for tonning in photography.

When KI is added to mercuric iodide it disssolve in it
and form complex.

Hgl, +KI® K,[Hgl,]
red, solid (soluble)
(inso luble)

On heating Hgl, decomposes as

Hglz = Hg + 12

(violet vapours)

EO

cut2scn - 034V

o
other has — ve ER p.

o
EC0++/Co= -0.28V

o

E it N =—0.25V

o

EFeJ'Jr /Fe =— 0.44V
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According to spectrochemical series C20421_ >F .

CN™ is coordinated to cobalt as the ligand and
coordinated compounds have different properties
than the individual species.

[Ni X, 1>, the electronic configuration of Ni?* is

I
i
i
i
anl !
i
!

3d 4s 4p

It contains two unpaired electrons and the hybridisation
is sp> (tetrahedral).

The crystal field splitting in tetrahedral complexes is
lower than that in octahedral complexes, and

4
At =—§A0.

[Co(NH,),CO,]CIO, Six monodentate ligands are
attached to Co hence C. N. of Co=6;

O.N.=x+5x0)+1x(2)+1x(-1)=0..x=+3;
electronic configuration of Co*[Ar] 3d%4s® hence
number of d electrons is 6. All d electrons are paired
due to strong ligand hence unpaired electron is zero.

EDTA has hexadentate four donor O atoms and 2 donor
N atoms and for the formation of octahedral complex
one molecule is required

[Mn(CN)6]3‘ and [Fe(CN)6]3‘ are inner orbital
complexes and paramagnetic while [Co(C204)3]3‘ is
diamagnetic in nature.

Ti(C,H,), is an organometallic compound due to Ti
directly attached to C- atom

Tetraethyl lead Pb(C,H;), is not 7 bonded complex. It
is o bonded organometallic compound

COC13 6NH3 —xCl™
2.675g

xCl™ + AgNO; ——> x AgCl{
4.78g

Number of moles of the complex

2675
~ 2675
Number of moles of AgCl obtained

478
- 2% _0.03
1435 moles

=0.01 moles

CHEMISTRY
SOLUTIONS

DPP/CC23

.. No. of moles of AgCl obtained
=3 x No. of moles of complex

0.03

“m=001

13. () The chemical formula of Pentaminenitrochromium (III)

chlorideis
[ cr(NH;)4NO, |cL,
It can exist in following two structures

[Cr(NH3)5N02]c12 and

[ cr(nm;),0N0 [,

Therefore the type of isomerism found in this
compound is linkage isomerism as nitro groupis linked
through N as —NO, or through O as —ONO.

Nickel ions are frequently detected by the formation of
red precipitate of the complex of nickel
dimethylglyoxime, when heated with dimethylglyoxime.

CH,—C =NOH
CH,—C = NOH

+Ni™" —>

Dimethylglyoxime

OH 0]
I t
CH3_(|::IT\ s N:(|:_CH3
1
CH;—C=N7 > N=C—CH;

J I
0 OH

Nickel dimethylglyoxime
[Cr(H,0),CL,]C1+AgNO; ____, AgCl+

[Cr(H,0),C1,INO;
Molarity = wt x 1000
mol. mass  vol.
wt ) vol. 0.01x100
—— = molarity x =
mol. mass 1000 1000

=0.001
Gd (64) = [Xe] 4f 7 5d! 652
Gd3* = [Xe] 4f 7 540 65°
i.e. no. of unpaired electrons = 7

p=Jnn+2) =J17(7+2)

=63 =7.93 BM
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17.
18.

19.

20.

21.

22.

23.
24.

b)
@

@

@
®)

@
©

isomers

[Ru(NH3),Cl,]*,[Co(NH;)sCI)*",

cis and trans none

[Ir(PR 3), H(CO)]**,[Co(en), Cl, "
cis and trans cis and trans and
optical isomers
Due to some backbonding by sidewise overlapping
between d-orbitals of metal and p-orbital of carbon,
the F—C bond has ¢ and &t character.
The correct structure of EDTA is

HOOC-H,Cy ,CH,COOH 55
N - CH, - CH,-N{ -
HOOC-H,” CH,-COOH
[PdC1,]* is dsp? hybridized and square planar in shape.
B 26.
A" G
27.
R Y
O

For a given metal ion, weak field ligands create a complex
with smaller A, which will absorbs light of longer A and
thus lower frequency. Conservely, stronger field ligands
create a larger A, absorb light of shorter A and thus
higher vi.e. higher energy.

Red < Yellow < Green < Blue
A=650nm 570nm 490nm 450 nm 28.
So order of ligand strength is 29.
L <L;<L,<L,
30.

In both states (paramagnetic and diamagnetic) of the
given complex, Ni exists as NiZ* whose electronic
configuration is [Ar] 3d 8450,

3d 4s 4p
e[ 1] [ CT 1]
L = !

]s-51]

In the above paramagnetic state the geometry of the
complex is sp> giving tetrahedral geometry.

The diamagnetic state is achieved by pairing of
electrons in 34 orbital.

3d 4s

11

4p

1)

1)

dsp?

Thus the geometry of the complex will be dsp? giving
square planar geometry.

() [ Pt(NH3) |Cly =] Pt(NH3 )6]4+ +4CT;

Ag* +C1—> AgCl (pp)
() The correct IUPAC Name of [Mn(CN)S]Z‘.

Pentacyanomangnate (III).
@ [NiLJ*

3d 45 4p

TmITI [
mic, - [T [2] L0

( )
sp

NiZ* (a®)

i.e, no. of unpaired electron = 2
hybridization — sp3.
()
() In [Co(CO)SNH3]2+ CO is bonded to cobalt through
¢ and wbonding.
K,[Ni(EDTA)]. Since EDTA is hexadentate and
chelating and coordinates from six sides forming more
stable complex.

@
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1. (o

+
N =NCI' Cl
Cu,Cl, R
Sandmeyer’s reaction
(a)

4. (@) Thereaction is dehydrohalogenation

Tr
C.H
alc. KOH 675
—

1-phenyl cyclopentene

(@ Only 1° alkyl halides (i.e. CH;Br) undergo Sy2 reaction.
@
d —Clis o, p—directing.

CHCl CH,CN
Q i Q
I I

Nuclear substitution will not take place.

9. () The compound has two similar assymmetric
C-atoms. It has plane of symmetry and exist in meso

__HNO,
“ha

(Diazotization)

w

PR

form.
CH,
H—1—Cl
------------ Plane of symmetry
H————0
CH,
Meso - 2, 3 dichlorobutane
10. @
OCH, OCH,
NaNH2
( HBr)
Benzyne intermediate
OCH, OCH, OCH,
©/ @L (—NHZ )
NH,
More stable m-Methoxyaniline

CHEMISTRY
SOLUTIONS

DPP/CC24

12. (c) CH,OH does not undergo iodoform reaction, all others
do so.

CH3 ~

13. () CH, — C=0 + CH;CH,MgBr ——>

CH;~_ ,_— OMgBr

H,0

2- methyl butan-2ol

(3° alcohol)
CH, CH
14. @ CH,-C-Cl+2Na+Cl-C-CH
3 I I 3
CH, CH,
t-Butyl chloride
2|2
2k
CH,;CH;, (I3H3(|3H3

| |
CH, - €~ C -CH,Cl ¢ CHy- O - C - CH
CH3CH3 Chlorination CH3 CH3

sgis

15. ®)

CH,
Gl
16. (C) FeC 13

CH,CI CHC,
@ Cl,,hv @ Clz,hv @

Cl,, hv

—

17. (¢) The acid character follows the order :
CH,;COOH > C,H;OH >H,0>CH,OH
The basic character will follow the order
CH,;CO0™ <C,H;O- <O H<CH;0~
The stronger the acid, the weaker the conjugate base
formed.

18. () Reaction between alkyl halide, aryl halide and sodium
in presence of ether is known as Wurtz fitting reaction

GP_3371
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19.

20.

21.

22.

23.

24.

©

b)

@

b)

©

©

]s-53]
CH,Cl +2Na + CICH;—— CcH5CH3 +2NaCl CH,4
Toluene Anhvd |
25. @ CgHg+CH;CH,CH,Cl—"2% 5 C¢Hs — CH-CH;,
(I:I AlCl3 Isopropyl benzene
2C1-C-CH;3 +6Ag —— CH3C =CCH3 +6AgCl  26. (@ -NO, group withdraws electrons from o- and p-
Cll 2-butyne positions and hence activates the —Cl present on that
) position towards nucleophilic substitution.
1, 1, 1-trichloroethane . .
Compound which are mirror image of each otherand 27, @ CgHsCOOAg +Br, Hunsdiecker reaction
are non superimposable are termed as enantiomers.
TH:, CH, CgHsBr+CO, + AgBr
H—1—OH Ho—1—H
and cl CH
HO—————H H—71—OH N(CHj3),
CH; CH, 28. (a) +(CH;), NLi—HaNH_, +LiCl
These are enantiomers
Iodoform test is given by methyl ketones, acetaldehyde
and methyl secondary alcohols. 29. @ CI;C-CH,CH;+KOH heat
CH;— CH—CH, —OH
(OH)3C - CH2CH3 +3KCl
CH,
Isobutyl alcohol is a primary alcohol hence does'nt
give positive iodoform test.
Alc. KOH
BI‘CH2 - CHZBI‘ T) CH2 =CHBr ﬁ
NaNH -
30. (@ A strong nucleophile favours the Sy2 reaction and a

Elimination of HBr from CH, = CHBr requires a stronger
base because here, Br acquires partial double bond
character due to resonance.

C¢HsCHCH,;Br being an optically active secondary
alkyl bromide undergoes Sy2 nucleophilic substitution
reaction. Hence it undergoes complete inversion of
configuration.

o [T
] :

DMF

C6H5~(!: —Br+Cl —— Cl— (.:“ CeHs

H,C CH,4

Chloral on reaction with chlorobenzene in the presence
of a catalytic amount of sulphuric acid forms DDT
(dichlorodiphenyl Trichloro ethane).

i[O

c,c-Cc=[o+
Trichloro HH— Cl
acetaldehyde

—> C1,C-CH

Cl
DDT

weak nucleophile favours the Sy 1 reaction.

First reaction is Sy 1 reaction because C,H;OH is used
as solvent which is a weak nucleophile.

Second reaction is §(2 reaction because C,HsO™ is
strong nucleophile.
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2.
3.

4.

6.

7.

8.

9.
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(@ Lucasreagent is conc. HCl + anhyd. ZnCl,.
©
(@ Methyl alcohol (CH;OH) is also known as carbinol. Hence
vinyl carbinol is CH, = CH - CH,0H
(@) 3-methyl pentanol-3 will be dehydrated most readily
since it produces tertiary carbonium ion as intermediate.

CH;
|

CH; - CH, - C —CH, —CH;
|
OH

CHj4
N |
—H"  ,CH;-CH,-C -CH, -CH;
®

©
()

© CH,—CHCH,CI
1 2 3
d) 2-Phenylethanol, C¢HsCH,CH,OH, is a 1° alcohol

which can be prepared from C,H;MgBr by treating with
ethylene oxide (note that HCHO will introduce only one
carbon atom, i.e. it will give C6H5CH20H and not

C,H,CH,CH,OH).
O.
C6H5MgBI'+ N\ —)C6H5CH2CH20H 5
C6H5MgBr + HCHO —>C6H5CH20H
() Methyl vinyl ether under anhydrous condition at room
temperature undergoes addition reaction.
CH,= CH-OCH; — 2, CH; - CH- O - CH;4
|
Br

() Tertiary alcohols react fastest with conc. HCl and
anhydrous ZnCl, (lucas reagent) as its mechanism
proceeds through the formation of stable tertiary
carbocation.

Mechanism
i
Stepl: CH; — C —OH+H-ClI
|
CH,

2 Methyl Propan-2-ol

+
——(CHj3);C—OH,+CI"”

10.

CHEMISTRY
SOLUTIONS

DPP/CC25

+
Step2: (CH;3);C-OH, — (CH;3);C" +H,0

3° Carbocation

Step3: (CH;3);C" +Cl” —=(CH;3);C-Cl
t—Butyl chloride
(@ The two components should be (CH;);CONa +
(CH3);CBr. However, tert-alkyl halides tend to undergo
elimination reaction rather than substitution leading to
the formation of an alkene, MezC = CH2

1. @
12. @

13.

14.

15.

(C,H50), Mg + H,0— 5 >¢,HOH + Mg(OH),

(distillate)  (residue)

(@ MnO, being a mild oxidising agent stops the
oxidation of — CH,OH group at aldehyde stage.

() Thetertiary alkyl halide undergo elimination reaction
to give alkenes

CH;

|
CH;—C—X + NaOC,H,—>

CH;

CH;

CH;—C=CH,
2-methyl propene

OH OH OH
CH, COOH
@

o-cresol Salicylic acid Phenol

Electron releasing groups (-CH;, -OCH;, -NCHj etc)
intensify the negative charge of phenoxide ion, i.e.,
destablises it hence decrease ionization of parent
phenol. Therefore decreases acidity while electron
donating groups (-NO,, -COOH, -CHO etc.) increases
acidity.

16. () Number of active hydrogen in a compound corresponds

to the number of moles of CH, evolved per mole of the
compound.

CH3Mgl
—3

—NH,,—SH, —-OH or - C=CH ci

CH4 T (2CH, from - NH,)
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17.(b)
18.(b)

ONa
19. (@@ ©/ +CO, —
Sodium
OH
s (X
— Tty
COOH

Phenoxide
Salicylic acid

9%
COONa
l«}gcoho

O

|
0-C-CHj
[:::I: +CH,COOH
COOH

Aspirin
(Acetyl Salicylate)

20. (b) C2H5Br+C2H50Na N—)CZHS -0- C2H5
Sod. ethoxide diethyl ether

O: COOH
COOH

CcO
\ Phenol
> (0]
HySO4

CO/

Phthalic anhydride, X

21.

CH,4
2 (c) HNO3
) (Oxndatlon)

o-Xylene

Phenolpthalein
)

]s-55]

23. ()

24. (b) The commercial alcohol is made unfit for drinking by
mixing in it some copper sulphate (to give it colour)
and pyridine (a foul smelling liquid). It is known as
denaturation of alcohol.

25. (b) CH3CH,CH,CH,0H 2Xdtion . cy.cH, CH,CHO

/0 OH OCH3
N\ CH;0H ||
26. (@ CH» ?—CH3 H,50; H2C—C|3‘CH3
CHj3 CH;
27. (¢) Electron withdrawing group stabilises the benzene ring

28.

29.

30.

due to delocalisation of charge.

—CH; and —CH,OH are electron donating group and
hence decrease the stability of benzene ring —-OCH,
is weaker electron withdrawing group than —COCH;.
Hence —COCH; group more stabilize the phenoxide
ion at p-position.

(d This method is suitable for the preparation of a wide
variety of unsymmetrical ethers. The nucleophilic
substitution of halides with alkoxide leads to desired
product.

(¢) Dueto presence of methyl alcohol in liquor.

HIO,

d CH3—CH2—CH—CH—CH2—CH3 N

OH OH

2CH; —CH, —CHO



7.

8.

DAILY PRACTICE

PROBLEMS

©

(@ Ketones on oxidation give carboxylic acids with lesser
number of carbon atoms, i.e.,

[O]

CH;COCH ; ——- CH;COOH
+C02 + Hzo
b)
0
H FH3 o / \/CH3
CH;— CH,~C=C =3 CHy;— CH,~C-C_
CH 6—0
@ a 0°
CH,— C- CH4 CH;— CH,— CHO CHO)

(c) Cannizzaroreaction - when an aldehyde containing no
o — H undergo reaction in presence of 50% KOH. It
disproportionates to form a molecule of carboxylic acid
and a molecule of alcohol.

CH=0
2 @\ 50% KOH
_—
Cl

OH (0]
OM o
NO,

(Picric acid) (Barbituric acid)

HO
o _o COOH O
HO z |
— 0—C—CH,
HO OH

(Ascorbic acid) (Aspirin)
(d) Itis Clemmensen’s reduction

(0)
[ Zn-Hg
CH3 - C—CH, —CH3 o oy CH3CH2 ~CH2CH3

(¢) Due toresonance in carboxylate ion, the double bond
character of C = O bond in carboxylic acids is greatly
reduced as compared to that in aldehydes and ketones.

CHEMISTRY
SOLUTIONS

DPP/CC26

(0] /O_ =0
—C «—> —C = —C..
O- o 0
?
C-CH, CH,-CH;,
9, ®) © Zn-Hg/HCl @
Phenyl methyl Ethyl
ketone benzene
This reaction is known as Clemmensen's reduction.
10. (a)
COCH,
CeHg
CH;COOH +PCls - CH[?AC]OCIW
Friedel Craft
reaction
OH OMgBr
| qt | MgBrC,Hg
C,H; - C - CH;«——— C,H;— C - CH; «———

1.

12.

ether
hydrolysis

©

(@ Since, C when heated with Br, in presence of KOH
produces ethylamine, hence it must be propanamide
and hence the organic compound (A) will be propanoic
acid. The reactions follows.

CH; - CH,— COOH —%
(A)

-+
CH; -CH,-COONH, —>>
®)

_ _ KOH+Br,
CH; -CH, — CONH, — =
©) bromamide

reaction

CH; - CH, - NH,
(Ethylamine)

OH

c
@ @ 2CH,CHO — XN C6H5_CH_ICI_C6H5

H,0, C,H;0H

(0]
(Benzoin)
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13.

14.

15.

16.

17.
18.
19.

®)

@

b)

OH OH
Phenolphthalein
cl
Al-Cl Cl
c' s
-0 oo Sl
OJLR o*lLR co <|3|
R
-

OH O OH
R z
R” ~O
COOCH;4
OH
(Oil of wintergreen)

NaBH, selectively reduces the aldehyde group to
alcohol without affecting double bond in a organic
compound. So, X is NaBH,.

NaBH,

C4Hs CH=CHCHO —>4 5 CH; CH=CHCH,OH

b)

@

@

@
@

I} _
CH;-€=0 + H2N—NH—C—NH2%

H 1l
CH,-CH=N-NH-C-NH,

acetaldehyde semicarbazone

COOH COOC,H

HC!
+C,H,OH —>

+H,0
Ethanol dry

This process is known as esterification.

Addition of HCN to carbonyl compounds is
nucleophilic addition reaction. The order of reactivity
of carbonyl compounds is

Aldehydes (smaller to higher) Ketones (smaller to
higher), Then

20.

22.

23.

26.

b)

b)

b)

@
b)

b)

]s-57]
PhCOPh < Ph.COCH, < CH,COCH, <HCHO

The lower reactivity of ketones is due to presence of
two alkyl group which shows +I effect. The reactivity
of ketones decreases as the size of alkyl group
increases.

A COONa
2HCOONa—2—» |

360°  COONa
sod.oxalate

+H2

O O

I |
CH;- C —CH,-C-OFt —2X,

(0] (0]

CH;-C-CH-C-OEt —(CH3)CHCHp Br |

o+mn
I

! .
CH; - C-CH--C- OFt — 9,

: : hydrolysis

CH, —(|3H—CH3

CHj
i T
CH3;-C-CH,-CH,-CH-CH3 + CO, + EtOH
1 2 3 4 5 6
OH
I
CH;-CH, -C-Cl ——
I
OCHj3
0]
|
CH; -CH, -C-0OCH3+HCI
The correct order of increasing acid strength
(Me),CH.COOH < CH;COOH < MeOCH,COOH

< CF,COOH

Electron withdrawing groups increase the acid strength
and electron donating groups decrease the acid
strength.

Acetic acid does not have -CHO grouping, while all
others (HCOOH, HCHO and CH;CHO) have -CHO

grouping
Pinacolone is oxidation product of pinacol.

OH OH CH; O
L N L
CH;- C - CH3-CHj :ﬁ:‘;:mwe‘:: CH; - € -C-CH,
CH; CH, CHj

Pinacol Pinacolone

3, 3-dimethyl-2-butanone



(¢) Aldehydes having a- H atom, when treated with

aluminium ethoxide ( in place of NaOH or KOH),
undergo Cannizzaro type of reaction with a difference
that the product isolated is an ester rather than salt of
acid or alcohol. Such reaction in called Tischenko
reaction.

2CH,CHO—2O0%2Hs)s

Acetaldehyde

[CH3COOH + CH3CH,0H] —» CH3COOC,H;
Ethylacetate

It is an example of Claisen condensation. The product
is acetoacetic ester.

i i
[l
CH3C— OC2H5+H —CHZ—C—OCZHS e

oo
CH; - C—CH, - C -OC,H;s

(ethyl acetoacetate)

DPP/ CC26

@ I, and Na,COs; react with acetophenone (C4H;COCH;)

to give yellow ppt. of CHI; but benzophenone
(C¢HsCOCgHs) does not and hence can be used to
distinguish between them.

COOC,H, H,N
cH,” + co
~CO00CH, H,N-"

Malonic ester

CO-NH
A — ~
2, cH, CO+C,H,0H
™~ co-NH—
Barbituric acid
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DAILY PRACTICE
PROBLEMS

1. (c) Since the organic amino compound on reaction with
nitrous acid at low temperature produces an oily
nitrosoamine so the organic amino compound is a
secondary aliphatic amines.

The yield in Sandmayer reaction is found to be better
than Gattermann reaction.

4. @ CHON=ES CH— CHy NH,

HONO
CH;~ CH,— OH + N,+ H,0
5 (c) Aliphatic amines are more basic than aromatic amines.
Resonance decreases the basic character due to
delocalisation of shared pair of electrons on nitrogen
within benzene nucleus.
6. @
7. ®
N; CI' OH
H,0
—2
8. O +N,+HCl
CH, CH,
p- cresol
9. @

10. () Q_CHZ—NHz compound is most basic due to

localized lone pair of electron on nitrogen atom while other
compounds have delocalized lone pair of electron.

1. (@) CH,CH,Cl— N, CH ,CH,,oN—102
X
(CH;CO),0
CHCH CHNH, — 52255 CHCH,CH , NHCOCH,

12. @ (1) CH;CH,-CH,-CH,-NH,
(i) with KOH (alcohol) and CHCI; produces bad smell
(2) CH;C=CH
(i) gives white ppt withammonical AgNO;
(3) CH;CH, COOCH;
@) alkaline hydrolysis
@) CH; CHOH-CH;

(iv) with Lucas reagent cloudiness appears after 5 minutes
13. (@) R2NNO + H20 —> RzNH + I‘H‘IOz
14. @

16.

17.

18.

19.
20.

21.

CHEMISTRY
SOLUTIONS

15.

DPP/CC27

(@ Reduction of alkyl isocyanides in presence of LiAlH,
yields secondary amines containing methyl as one of the
alkyl group.

LiAlHy

R-N=C+4H]—HAHL R _NH-CH,
2°amine
e.g., CH;—N=C+4[H]—2AM4 _, cH, - NH-CH;

dimethyl amine
whereas, alkyl cyanides give 1° amine on reduction.

@ CgHsNH, +COCI, + KOH — C4HsNH.COCI + HCI

—2 ,C4H5NCO +HClI

(c) Benzaldehyde reacts with primary aromatic amine to
form schiff's base

C6H5CH= O+C6H5NH2——)

Benzaldehyde Aniline
C6H5CH = NC6H5 + Hzo
Benzylidene aniline
HNO,, H,SO Cl,/FeCl
3 204 2 3
()
333 K
NO, NH,
reduction
Cl Cl

(@) When chlorination is done earlier than nitration,
chlorobenzene formed at first step would introduce —
NO, group in ortho-position, not in m-position

(b) Again if -NO, group is reduced earlier than the
chlorination step, -NH, group formed on reduction will
again introduce —Cl in o-position

©

(d Reduction with iron scrap and hydrochloric acid is

preferred because FeCl, formed gets hydrolysed to
release hydrochloric acid during the reaction. Thus,

only a small amount of hydrochloric acid is required
toinitiate the reaction.

+
@ CH;CH,N5C+H,0—1 CH;CH,NH,

+HCOOH



|s60}

22. (@

23. (@

24. (b

NaOH
CH3CONH2 B—rz) CH3 NH2
(Hofmann bromamide reaction)

Acetamide is basic due to the presence of lone pair of
electrons of N it is also acidic because its conjugate
base shows resonance.

O (0] (O
Il Il |
CHy C—NH, —>%¢ ,CH;- C-NH «——>CH; C=NH
(more stable due to —ve charge on O)

Benzonitrile (C4H;C=N) acts as an electrophile (Lewis
acid) due to electron deficiency of C of CN as well as
nucleophile (Lewis base) in nature due to presence of
lone pair electrons on N hence it is neutral Triethylamine
and phenol are basic and acidic in nature respectively.
Guanidine is most basic because its conjugate acid is
stabilized by two equivalent resonance structures,.

NH NH,

I . |
CHs- C -NH, — 5 CH; CZNH, <>

+NH, NH,
l |+
CH;- C-NH, «—>CH;C=NH,

Further 2° amines are more basic than 1°, while amides
are least basic due to delocalisation of the lone pair of
electrons on N

:0: :6:
.. [
CH;-C-NH, «—CH;3;- C=NH,

25.

26.

27.

28.

29.

30.

DPP/ CC27

Thus the correct order of basicities is

" N i
CH;-C —NH, >CH;-NH > CH;CH,NH, >CH;-C—NH,

() CH3NC (methyl isocyanide) on reduction with LiAIH,,
gives secondary amine.

(¢) Only 1° amides (i.e. RCONH,) in the present case
undergo Hofmann bromamide reaction.

RCONH, +Br, + 4KOH —
R -NH, +2KBr +K,CO3 +2H,0
(Hofmann's bromamide reaction)
@ CgHsNH, +CS, — C¢HsNH .CS.SH ek,
CeHsN =C=S+HgS +2HCI

The reaction is called mustard oil reaction.

) < >=0+H,N.CH,CH; - {___>= N.CH,CH;

H, /Pt
—s NH.CH,CH
reduction C>— 2 3

O 0

() o

I R—C{;I—NENI

(0 R-C-Cl+ NaN3 - U-U‘ -
R-N=C=0+ N,

(¢) Amides are hydrolysed to give acids and NH3 or
amines.
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1
2.
3.
4.
5.
6.

10.

11.

12.
13.

14.

15.

16.
17.

18.

19.

DAILY PRACTICE
PROBLEMS

@

b)

@
®)
©

@
@

©
@

©
@

(b)

b)

Glucose being an aldose responds to Tollen’s test while
fructose, although a ketose, undergoes rearrangement
in presence of basic medium (provided by Tollen’s
reagent) to form glucose, which then responds to
Tollen’s test.

Since sucrose is dextrorotatory while hydrolysis
product of sucrose, having equimolar mixture of glucose
and fructose, is laevorotatory. Hence the hydrolysed
product of sucrose is known as invert sugar and the
hydrolysis of sucrose is known as inversion.

All proteins are not found in L-form but they may be
presentin form of D or L.

Butter, being a lipid, dissolves in chloroform.

Human body can synthesize 10 of the 20 amino acids
obtained by hydrolysis of various proteins
Chemically amylose is a long unbranched chain with
200-1000 a-D-(+ -glucose units held by C1-C4
glycosidic linkage.

On the basis of structure of guanine and
complementary bases present in them, we can say that
if the sequence of bases in one strand of DNA is I, then
the sequence in the second strand should be II
A:T:G:C:T:T:G:A I
T:A:C:G:A:A:C:T II
(0]
G [ .

Due to resonance, _-CEINH- <«<—> —-C=NH-,
C —N bond acquires some double bond character, hence

shorter in length
Proline is an acidic amino acid.

Isoelectric point (pH)
:qu;ﬂ%2:2M+9m=5m

It is a B-pyranose hence it is an aldohexose.

20.

2. @
22. (o
23. (a)

24. (@
25. (o
26. @

CHEMISTRY
SOLUTIONS

DPP/CC28

(@ 2, 4- Dinitroflurobenzene, also known as Sanger's

reagent, reacts with the H,N - group of the peptide to
from 2, 4- dinitrophenyl (DNP) derivative of the peptide.
The DNP derivative of the peptide is hydrolysed to
give DNP derivative of the single amino acid

H2N$HCONH$HCONH$HCOOH+
R R, R;

O,N: F

NO,

2, 4, Dinitrofluoro benzene

O,N NH?HCONH?HCONH?HCOOH
R; R, R3
NO,

(DNP derivative of polypeptide)

I

O,N NH—(leCOOH
Rj +
NO, (DNP derivative)
H2N(|2HCOOH + H2N$HCOOH

(Amino acid mixture)
Zwitter ion contains both +ve and —ve charge. Proton
of -COOH group is transferred to the -NH, group.—
NH;* group is acidic since it can donate a proton and
—COO™ group is basic since it can accept a proton.
Glucose is considered as a typical carbohydrate which
contains -CHO and —OH group.

DNA has double stranded a-helical structure

The correct structure of thymine is
OH
NZ

I

HO

CH,

Thymine (T)



|s62}

27. ()

28. @

29. (b

The DNA sequence that codes for a specific protein is
called a Gene and thus every protein in a cell has a
corresponding gene.

Enzymes are very specific biological catalysts
possessing well - defined active sites

In DNA and RNA heterocyclic base and phosphate
ester are at C," and C,' respectively of the sugar
molecule.

30.

@ CHO

DPP/ CC28

CH=N.NHPh

|
CHOH—, . CH=N.NHPh + PhNH,+ NH;

(CHOH), (CHOH),

| |
CH,OH CH,OH
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1. (©
4. @
5. (o)
6. @
7. (o)
8. @
9. @
1. @
12. )

DAILY PRACTICE
PROBLEMS

2. @ 3. @
Molecules of a polymer, being large in size, scatter light
Polythene is a linear polymer
Nylon—6 can be manufactured from

(0]
NH,OH
CéO
NOH conc H,SO, AN NH
_—>
(Beckmann C /
rearrangement) | ~ H
H
caprolactum
H,0, Al'
g ﬁ | -(n-1HH0
§NH- (CH,)s - Cy —~RYRG Y%
Nylon-6

¢+ U
gH3 N- (CH;)s - COO™
Ebonite is a hard highly vulcanized rubber, containing
20-30%, rubber
Formula of the monomer indicated in bracket,
(CH;),C=CH,, corresponds to 2-methylpropene
10. ®)

Neoprene is a polymer of chloroprene. Hence, correct
representation is

Cl

O, or peroxides

I
nCH, = CH— C =CH,

Chloroprene

I
Cl

Neoprene

(—CHz -C =CH-CH, —]
n

Biodegradable polymer is Nylon-2- Nylon-6 which is
copolymer of glycine (H,N — CH,— COOH) and amino
caproic acid (HyN—(CH,); — COOH).

nH,N - CH, - COOH + nH,N — (CH,)s;— COOH

Glycine l' Amino caproic acid

O (0]

Il Il
€HN-CH,-C-HN-(CH,);—C
nylon — 2 —nylon - 6

CHEMISTRY
SOLUTIONS

DPP/CC29

13. () High density polythene is formed when addition
polymerisation of ethene takes place in a hydrocarbon
solvent in presence of catalyst such as ziegler-Natta

catalyst.
Cl
14. ® CH,= é— CH = CH, (chloroprene) is the monomer
of neoprene.
Cl Cl

Polymerisation

|
00> TCH, ~C=CH-CH, 1,

I
CH2 = C— CH = CH2
Chloroprene

15. ®)

Neoprene

Buna - N is a copolymer of butadiene
(CH,=CH-CH=CH,) and acrylonitrile (CH, = CHCN).
Nylon 6, 6 has amide linkage capable of forming
hydrogen bonding.

The concerned chemical reactions are

16. ®)

17. @

(l) CaC2+2H20 - Ca(OH)2 + C2H2
64kg Ethyne, 26kg

(ll) C2H2+H2 e d C2H4
Ethylene, 28kg

(lll) HC2H2 d [—CH2 - CHZ_]n
nx28kg nx28kg polythene
or 28kg or 28kg
Thus 64 kg of CaC, gives 26 kg of acetylene which in turn
gives 28 kg of ethylene whose 28 kg gives 28 kg of the
polymer, polythene.
18. (©

19. () nHOOC(CH,);COOH+nH,N(CH,)sNH,

adipic acid Hexamethylene
diamine
O
525K 1! I
—== [-C-(CH,), - C -NH—~(CH,),— NH -],

Polymerisation Nylon 6, 6

21.(@)

Nylon-66 is a polyamide, hence it has only -CONH-
linkage and no -COO- linkage

20. (b
22.

23. (o
24. @
25. @
26. (@

Orlon is a trade name of polyacrylonitrile

Melamine plastic crockery is a copolymer of HCHO
and Melamine.

27. ()
28. () Nylon and cellulose, both have intermolecular
hydrogen bonding, polyvinyl chloride has dipole-
dipole interactions, while natural rubber has van der
Waal forces which are weakest.

Neoprene is a polymer of chloroprene

(2 - chloro -1, 3 — butadiene).

29. (@

30. @



®

1.

12.

13.

14.
15.

DAILY PRACTICE
PROBLEMS

@
©
G
©
@
b)

@
®)
©

b)
@

@
©

@
@

Given drug is used as antacid.

It is acetyl salicylic acid i.e., aspirin, analgesic and
antipyretic.

Whiteware possesses good strength, translucency,
and low porosity.

Glyceryl dinitrate is not used as fixative in perfumes.

Drugs that mimic the natural messenger by switching
on the receptor are called agonists. While drugs that
binds to the receptor site and inhibit its natural function
are called antagonists.
The mixture of chloroxylenol and terpenol is dettol
which is used as antiseptic.
We know that N-acetyl-para-aminophenol (or
paracetamol) is an antipyretic which can also be used
as an analgesic torelieve pain.

Benzalkonium chloride, also known as
alkyldimethylbenzylammonium chloride is nitrogenous
cationic surface active agent belonging to the
quaternary ammonium group. It is used as antiseptic.

N
S
CnI-IZn+l

n=38§,10, 12, 14, 16, 18

16. (@)
17. @
18. @
19. (o)
20. (o)
2.
22. @
23. (o)
24. (b
25.
26. (@
27. M
28. @
29. (o
30. (@

CHEMISTRY
SOLUTIONS

DPP/CC30

Bacteriostatic drugs inhibit the growth of organism
while bactericidal drugs kill the microorganisms.
Narrow spectrum antibiotics are effective against
Gram-—positive or Gram-negative bacteria. Limited
spectrum antibiotics are effective against a single
organism or disease.

Linear alkylbenzenesulphonates (LAB) carrying phenyl
chains at secondary positions are biodegradable

The term “antihistamine” refers only to H; antagonists,
which is also known as H,-receptor antagonists and
H;-antihistamine.

Magnesium hydrosilicate forms base of Talcum
powder.

Itis the known structure of Penicillin G

Aluminium salts present in deodorants act as
antibacterial agents.

Pheromones are the chemical substances used by
insects for communication.

Dilute solutions of boric acid and hydrogen peroxide
are weak antiseptics.

Sucrose is natural sweetner.

Broad spectrum antibiotics act on different antigens.
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Mock Test Full Syllabus Chemistry

Let v, be the frequency of the series limit of the Lyman series,
v, be the frequency of the first line of the Lyman series, and v,
be the frequency of the series limit of the Balmer series, then —

1
(@) v3=5(vl—v3) b) v,—v,=v,

© Vvi—V,=v, d) vi+v,=v,

@ OH™ —5x—
N

™

Number of a-H in alkene which is major product in this

reaction is —

(@ 2 (b 4

(© 5 @ 7

When an isolated gaseous cation X*(g) is converted into

X~ (g) anion, the amount of energy released is 16.8eV.

Calculate the electronegativity value of the atom X on

Pauling’s scale.

@@ 1 ®) 2

(c) 4 @ 3

Unknown sample (A) on heating swells up first and aqueous

solution of (A) gives white ppt. with NaOH which becomes

soluble with excess of NaOH addition —

(a) Borax (b) Alum

(¢) Microcosmic salt (d) None

At 675K, H,(g) and CO,(g) react to form CO(g) and H,O (g),

for the reaction is 0.16. If a mixture of 0.25 mole of H,(g)

and 0.25 mol of CO, is heated at 675K, mole % of CO(g) in

equilibrium mixture is—

(@ 714 (b) 1428

() 2857 (d) 3333

Choose the correct option for

Anhydrous

| HI » |
O0— | Conc. I
HI

(a) TandIIareidentical

(b) Iand]II are different

(¢) Mechanism of formation of I and II are not known
(d) None of these

7.

10.

11.

12.

13.

14.

For the extraction of Pb when impurity content is very high,
then during roasting of galena, the formation of which
compound (s) is/are prevented by lime —

(@) PbSO, (b) PbSIO,

(¢) Both(a)and (b) (d) CaSiO,

Polymer obtained by reaction of phenol and formaldehyde is
(a) Bakellite (b) Terylene

(c) Nylon-66 (d) Urea formaldehyde resin

The conductivity of a saturated solution of Ag,PO, is
9 x 107 Sm™! and its equivalent conductivity is

1.50 x 10~ Sm” equivalent ' The K of Ag;PO, is —

(a) 432x10718 (b) 1.8x107°

(c) 8.64x10713 (d) None of these

Which statement is incorrect regarding thermite process —

(a) 3 part metal oxide +1 part Al is taken as thermite mixture

(b) Ignition mixture (Mg powder + BaO,) acts as catalyst

(¢) Metals (Fe, Cr) are obtained in vapour form

(d) Reaction is exothermic due to highly +ve enthalpy of
formation of AL,O,.

Which of the following option is having maximum number

of unpaired electrons —

(a) A tetrahedral d°ion

(b) [Co(H,0)**

(c) A square planar d’ ion

(d) A co-ordination compound with magnetic moment of
5.92BM.

pH of a saturated solution of silver salt of monobasic acid
HA is found to be 9. Find the K of sparingly soluble salt
AgA(s).Given K, (HA)=10"10.

(@ 1.1x107° (b) 1.1x10710

(¢ Lilx1071! (d) 1012

Which of the following carbide does not release any
hydrocarbon on reaction with water.

@ SC (b) BeC
(o CaC, (d) Mg,C,
Phenol and benzoic acid is separated by —
(@) NaHCO, (b) NaOH
(c) Na (d) NaNH,



2 Mock Test Full Syllabus Chemistry
15.  For the reaction takes place at certain temperature NH,HS (a) Statement-1 is false, Statement-2 is true.
= NH; (g) + H,S (g), if equilibrium pressure is X bar, then (b) Statement-1 is true, statement-2 is true and statement-
AG® would be — 2 is correct explanation for statement- 1
(@ -2RTInX (b) -RTIn(X-In2) (c) Statement-1 is true,statement-2 is true and statement-2
(¢) -2RT(InX-1n2) (d) None of these is NOT correct explanation for statement- 1
16.  Aqueous solution of (M) + (NH,),S — yellow ppt (B) (d) Statement-1 is true, Statement-2 is false.
(NH4)252 . insoluble. 22, The variation of concentration of A with time in two
experiments starting with two different initial concentration
The cation present in (M) is — of A is given in the following graph. The reaction is
(@ CdS (b) SnS, represented as A (aq)— B (aq). What is the rate of reaction
(c) Cd* (d) Sn%* (M/min) when concentration of A in aqueous solution was
17.  How many pairs of enantiomers are possible for following 1.8M?
complex compound. [M (AB) (CD) ef]™*
(where AB, CD- Unsymmetrical bidentate ligand, e, 12
f-Monodentate ligands) T 1.5-\ ------
@ 20 ®) s g 1IX -
© 10 @ 8 ERERS \\ oo :
18.  For the reaction A(g) + 2B (g) = C(g) + D (g) ; Ko =102, % ;(1) ________ ________ _' __________
If the initial moles of A, B, Cand D are 0.5, 1, 0.5 and 3.5 g 091 S S | SO
moles respectively in a one litre vessel. What is the O 08f----- -------- ------- : i Experiment-1
equilibrium concentration of B ? < I e Experiment-2
@ 10% ®) 2x10 oo 5§ 10 15 20
(c) 4x10* @ 8x10* time (min.) —>
19.  H,S gas is not evolved when SO, ion reacts with following (@ 0.072Mmin! (b) 0.036Mmin!
reagents. (¢) 0.1296M min™! (d) 1Mmin!
(@ Zn+dil. H,SO, (b) Al+ Conc. NaOH 23.  NH,CIO, + HNO; (dilute) - X +HCIO,
(¢) Al+dil. HCI (d) None of these x__heat |y (gas)
2. Me-CH=CH,+CHCl, —3X%M _; A (Major products) is— Gas (Y) is—
excess, A @ o, ® N,
() NO, (d N,0
/\/\ )\’/ 24.  Choose the correct order of T (True) and F (False) —
OK (b) (1) When the pH ofrain water is below 3.6, it is called acid
rain.
(2) Ozone hole occurs over Antarctica mainly during
A September—October and it gets replenished in
\A', November—December.
(3) Methylcyclohexane is an ozone-depleting molecule.
21.  This question contains Statement-1 and Statement-2. Of the @) CODisalways larger than BOD.

four choices given after the statements, choose the one that
best describes the two statements.

Statement 1 : [HeH]" is more stable as compared to H,".

Statement 2 : Both the above species are having equal bond
order.

@@ TTIF
(¢) FFFF

(b) FTFT
(d FTTIT

GP_3371
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3

26.

2.

Q
@‘

End product (B) of above reaction is —

03 A Conc. KOH

Zn (1 mole)

>(B)

—— CHO

— CH,0OH

O L coPK
O

O
@ O —cuod ©

O L CH,OH O ——coP K
© @

O —— CH,OH Q —CcoLK®

Precautions to be taken in the study of reaction rate for the
reaction between potassium iodate (KIO,) and sodium
sulphite (Na,SO;) using starch solution as indicator at
different concentrations and temperature —

(@) The concentration of sodium thiosulphate solution
should always be less than the concentration of the
potassium iodide solution.

(b) Freshly prepared starch solution should be used

(¢) Experiments should be performed with the fresh
solutions of H,0, and KI.

(d) All of these

Calculate the millimoles of Se032‘ in solution on the basis of
following data :

M

70 ml of 50

solution of KBrO, was added to SeO, 2" solution.

28

30.

The bromine evolved was removed by boiling and excess of

M
KBrO, was back titrated with 12.5 mL of 25 solution of

NaAsO,.
The reactions are given below.

(1) Se03™ +BrO; + H* — Se03™ +Br, + H,0

(2) BrO; + AsO; + H,0 — Br™ + AsO” + H*

(@ 16x1073 (b) 125

(¢) 25 (d) None of these

1 mole of gas X is present in a closed adiabatic vessel fitted
with a movable frictionless piston. The initial temperature of
gas X is 300 K. The vessel is maintained at constant pressure
of I atm. Keeping the pressure constant at 1 atm the reaction
(3X(g) > 2Y(g) ; AH=-30 kJ/mol) is started with the help of
negligible amount of electric energy.

If finally 75 mole % of X undergone reaction at constant

pressure of 1 atm, find the final temperature (in K) of reaction
vessel. Given : Cp,m 0= 40 J/K mole, Cp,m(Y) =30 J/K mole.

(@ 600K (b) 300K
(© 1200K (d) 1000K
In the given molecule choose the correct order of their angle.
@)
Y(I cl\ *
AN
H O-H
(@ x>y>z (b) x<y<z
(© x=y>z (d) Can’tbe predicted

What would be the reduction potential of an electrode at
298 K, which originally contained 1M K, Cr, O, solution in
acidic buffer solution of pH = 1.0 and which was treated
with 50% of the Sn necessary to reduce all Cr,0,2~ to Cr>".
Assume pH of solution remains constant.

Given : EOCQO%_/Cr3+,H+ =133V,log2=03,
2.303RT — 0.06

(@ 1285V (b) 1.193V

() L1187V (d) None of these
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12 oo2
2
vy =Rez?[ L 1) _3ReZ
_rez2(L_ 1 _RcZ?
R Co)
ViI=V2=V3

T.S. having carbanion character so Hoffmann alkene is
major product.

(d) X*(g)——> X (g) ;Energy=IE+IA=16.8eV

EN IA+EA 156.8

pauling 56 6

(b I<2804A12(so4)3.24Hzoiu>K2so4 +Al,(SOy); +24H,0
—_—
e Amorphous powder

K,S0,.Al,(SO,);.24H,0 + 8NaOH —— 2KOH + 2Al(OH); { +4Na,S0,
soluble (white ppt.)  soluble

Excess of
—NOH _ , TAI(OH), ]
soluble
()

Hy(g) + CO,(g) = CO(g) + H,0 (g)
At eq™ 0.25=x 025 X X

2

X
=0.16= ————=04=
Kp=016=

x=0.0714

=0.1-04x=x

X
0.25-x

% SoLUTIONS ZA

0.0714
Mole% of CO (g) = 050 x100=14.28

| D

Anhydrous Hl
@ E_ 52
HO
Conc. HI

e~ | L,

OH

(¢) Byintermittently filled lime the blown air in the sinterer
gets diffused and PbS particles come under limited
supply of air therefore formation of PbSO,, is prevented.

3

PbO + Si0, — PbSiO,
gangue
PbSiO; + CaO —  CaSiO; +PbO
more basic less basic
OH
(a) +HCHO Polymerisation Bakellite
1000
A=K x——
(@ XN
1.50x 104 x104=9x 1076 x 1072 x 1000
N=6x10"5
-5
S=M=£=6X10 =2x10_5mol/L
D¢

Ag,PO, = 3Ag"+PO,
38 S
K, =(38y8=278%=27x (2x10°)* =432 x 10718
(a) (Mg powder + BaO,) acts as ignition mixture
Fe, Cr are obtained in molten state
Enthalpy of formation of Al,O; is negative.

GP_3371
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11.

12.

13.

14.

15.

16.

GV

(a) For tetrahedral d® ion, 1L 1 1 1 1

4 unpaired electrons

(b) For [Co(H,0)¢]*", 1L 1L 1L

0 unpaired electrons

(c) Forsquare planard’ ion, 1L 1L 1[,

1 unpaired electrons

(d) B.M.= \/n(n+2),n=unpaired electrons

5.92BM.= /n(n+2)

n = 5 unpaired electrons
(© Ag(l)=Ag"(aq)+A (aq)

X X—-y
Ag(1)+H,0({)=HA (aq) + OH (aq)
X-y y y

Kp=x(x-y)

Kh=K_W= y? .10-14=(10-5)2

K, (x-y) 10 (x-y)

x—y=10‘6

x=10"5+10"

x=1.1x107

K, =1.1x107 x 107

K,=1.1x107

(@) (a)SiC = Covalent carbide
(b) Be,C+4H,0 —— 2Be(OH), +CH, T
(¢) CaC,+2H,0 —— HC=CH T+ Ca(OH),
(d)Mg,C; +2H,0 —— 2Mg(OH), +H,C-C=CHT
(@ PhOH+NaHCO; —— No reaction

)
PhCOOH + NaHCO; —— PhCOONa® + H,0+ CO,
(salt)

P X
(C) PNH3=PH25=E_?
x\? X
AG°=-RTIn Kp =—-RTIn (—) = —2RTIn (—)
2 2

=-2RT(InX-1n2)

(NH4)787

cdsd

Insoluble

> CdS{

Yellow

(c)@) CdS{ +(NH,),S

Yellow

(b) snS, 4 +(NH,),S—> SnS,  —NH40252  (NH, ), SnS,
Yellow Soluble

(c) Cd** +(NH,),S—— Cds{ —MH42% , c4g

Yellow Insoluble
(d) sn®* +(NH,),S SnS | —NH42%2 , (NH,),SnS,
Brown (Amm. thiostannate)
Soluble
17. (¢
: : i f
(A\I\lA/‘; (A\I\ld/;f (A\L/e <?'<'|';

BZAND  VBZINC EZIND BING

7 T | |

C D C D

: i { f
BT A Ty T
LN VAZING VNG VNG
A A A A

I
157 15/
: :
D ERD

BALIND NN

{7 f

18. (b) A(g)+2B(g) = C(g)+D(g)
Ateq” 0.5-x 1-2x  0.5+x 3.5+x
~y ~ 2y ~1 ~4

(due to very high value of equilibrium constant)

o2 - x4 -4 —4
yx(2y)? 2 Y=1075 [Bl@]=2y=2x10

19.  (b) SO~ +2A1+20H™ +3H,0 ——S> +2[AI(OH), ]

H,S does not evolve as liberated H,S is neutralized by

NaOH and Na,S is formed.
20. (b)
COOK
COOH
Me — CH = CH, + CHCl; 3 KO § oy cn— g I o
\/CH3 ~CH-CH,
l:CCIZ
OG
Cl Cl HO OH OH
N/ s

/ o PN
CHy—Cr—tn, 2AKOH oy Cli-Chy o CHrCH*}Hz
—t2

21. (d) [HeH]*,M.O.configuration cls?
BO.=10
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H,*, M.O. configuration ols! (b) Freshly prepared starch solution should be used
B.0.=05 (c) Experiments should be performed with the fresh
Higher the B.O. more is the stability. solutions of H,O, and KI.
22. (a) Ratelaw r=k[A]™ +4 +5 +6 0
27. (¢) (a) SeO3 +BrO; + H* — Se03™ + Br, + H,0
L= (%) M/ min from graph (exp. 1) s 3 4 s
(b) BrO3 +AsO; + H,0 — Br™ + AsO3~ +H*
L = (QJ M/ min from graph (exp. 2) In reaction (2)
5 gm. eq. of BrO;~= gm. eq. of AsO,~
5 _3_J[A) m_(li)mjm_l n, - x6=n_ 2=llg—(')f)le—SxZ:lO_3
r 2 |[AL 1 3 2
0.3 1 n = E
——~=k(1.5)=>k=—min"! BO3 6
5 25
| In reaction (1)
r=kx[A]= ——x1.8 =0.072 M min™! 33
25 moles of BrO;~ consumed = % X % - % =107
23. (d) NH,CIO,+HNO, (dilute) - NH,NO, + HCIO,
X) gm eq. of Se032‘ =gm. eq. of BrO5~
_10-3 _ -3
NH,NO, __heat , N,0+2H,0 Ngop- X2=107 %5 mg 5 =2.5%10
” I(X)Wh heoH (;{) ) i« below 5.6. 1t is called 28. (a) Moleof Xreacted=0.75mole
- -0 . enF epiiotrain water isbelow 5.6, it is ca Heat liberated at constant pressure=0.75 x 10kJ=7.5kJ
acidrain.
(2) Ozone hole occurs over Antarctica mainly during Mole of X remaining = % mole
September—October and it gets replenished in
November—December. 3 2 1
(3) Methylcyclohexane is not an ozone-depleting Moleof Y formed = 17372
molecule.
. . . 1 1
4) BOD (Blologlcal oxygen d.emand) is a measure of (Zcp,m(x) + Ecp,m(Y)) (AT) =q = 7500
organic pollutant present in the sample of water.
Higher is the value of BOD, higher is the level of 7500
organic pollution in water. The amount of oxygen AT = 20 30 300
(in mg/L) consumed for oxidising all organic and Y
oxidisable inorganic material in a sample of water
is called chemical oxygen demand (COD). Final temperature = 300 + 300 = 600 K
COD is always larger than BOD.
2. () :h): :'hS:'
25 (b) @ @ o YC cX «—> ¢ C(D\X
CH=0 CofK
S 2 w7 w7
CH=0
@ @ CHOM (more stable structure) (less stable structure)
hence less contribution
A) (B)
) ) ) Therefore, repulsion between both C— O bonds will be
26. (d) (a) The concentration of sodium thiosulphate

solution should always be less than the
concentration of the potassium iodide solution.

greater than the repulsion between C — H bond and
C - OH bond or between C —H and C = O bond.

GP_3371
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Repulsion between C — H and C = O bond is greater
than that of between C — H and C — OH bond, because
double bond character in C — OH bond will always be

less than C=0.

30. (c) Cr,0,% + 14H* + 6~ — 2Cr** + 7TH,0
Initial con™ 1 01 O
After reaction 0.5 0.1M 1M

0.06 [Cr)?
log G ———
6 [Cr,077][H"]

0
Erp =Egp -

0.06 1 1

Egpp =1.33- og
RP 6 - (0.5)(0.1)"

=133- %log 2x10") =1.187v
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