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ICSE SEMESTER 1 EXAMINATION

SPECIMEN QUESTION PAPER
BIOLOGY

SCIENCE PAPER -3

Muaxamer Marks: 40
Time allowed: One hour (inclusive of reading Lime)
ALL QH}TSTJDNE ARE COMPULSORY.
The marks intended for questions are gioen in brackets | |

Select the correct option for each of the follmoing questions.

Q.1. Name the following by choosing the correct option:

{a} A pair of corresponding chromosomes of the same shape and siee but one from each parent.
1. Autosomes

151

2. Sex chromosomes

& Hnmulu-guua chromosormes 4. Analogous chromosomes

{b) The factor that does not affect the rate of transpiration.

1. Intensity of light 2. Velocity of wind
3. Carbon dioxide 4 {}x}rgzn

{e) Movement of molecules of a substance from their higher concentration to lower concentration when they are in
direct contact,

1. [hffusion
3. Imbibition

2. Endosmosis

4. Active ransport
{d) The complex molecule consisting of a DNA strand and a core of histones.

1. Centrosome 2. Mucleotide

Chromosoms
(e} The solvent used to dissolve the chlorophyll pigment while testing a leaf for starch,
1. Soda lime 2. Carbolic acid
3. Methylated spirit 4. Water
0Q.2. Complete the following statements by choosing the appropriate option for each blank:
{a) During Meiosis daughter cells are formed.
1. 4

3 B
{b) Wooden doors swell up during the miny season due to

3, Nucleosome 4.

[51

2
4

L. Oamosis Diffusion
3. Imbibition Transpiration
{c)} The semi permeable membrane in a plant cell is the ;

1, Cell wall 2. Cell membrans

3. Tonoplast 4.  MNone of the above
id) Guttation takes place through

1. Stomata 2 Lenticels

2 Cunde 4 Hydathodes
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(e} A plant with variegated leavesis
1 Coleus 2 Lotus |
1 Deepal 4.  Mango |
Q.3 Choose the correct answer from each of the four options given below: o) '
{a) The pressure ewerted by the cell contents on the cell wall:
1 Turgor pressure 2 [Partial pressure
i Wall pressure 4, Osmotic préssune
(b} The cell component visible only during cell division:
1 Chromosome 2. Chromoplast
3 Chromatin 4, Centriole
(c) Marne fish when placed under tap water bursts, because of:
1. Endosmosis 2. Exogmosis
3 hffusion 4. Plasmaolysis
{d) The sites of dark reaction of photosvnithesis:
I. Grana 2. Fret
3 Stroma 4, Stoma
(e} The alternative forms of the same gene occupying the same position on homologous chromosomes:
1. Chromatids 2. Alleles
3. Autosomes 4.  Centromere

~ SECTION Ii (15 Marks)

Q. 4. Explain the following terms: )|
{a) Osmosis
1. Movement of water from their lower concentration to their higher concentration through a semi permeable
membrane,
2. Movement of solutes from their lower concentration to their higher concentration through a semi permeable
membrane,
3. Movement of water from their higher concentration to their lower concentration through a semi permeable
membrine,
4 Movement of water from their higher concentration to their lower concentration through a freely permeable
membrang
(b} Photolysis

1. Splitting of water molecules into hydrogen ions and axygen in the presence of light in grana.
2 Sphitting of water molecules into hydrogen jons and oovgen in the presence of light in the stroma.
3. Splitting of water molecules into hydrogen lons and oxygen in the absence of light in grana.
4 Splitting of water molecules into hydrogen ions and oxygen in the absent of light in stoma.
(e} Law of segregation
1. The two members of a pair of factors join during the formation of gametes,
2. The nwo members of a pair of factors separate during the formation of gametes. |
3. The two chromosemes of a pair of factors separate during the formation of gametes.
4 The two members of a pair of factors separate during the process of germination.

{d) Guttation
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L The loss of water in the form of water droplets from the surface of the leaf,
< The loss of water in the form of water droplets through the stomata,
3 The loss of water in the form of water vapour along the leaf margin.
4. The loss of water in the form of water droplets along the leaf margin.
(€} Active Iranspori

L. Fassage of water from its lower to higher concentration through a cell membrane without any expenditure of
energy.

I Passage of ions from its lower 1o higher concentration through a cell membrane without any expenditure of
ETWCTEY.

3. Fassage of water from its lower to higher concentration through a cell membrane using energy from the cell.
4. Passage of ions from its lower to higher concentration through a cell membrane using energy from the cell.

(Q.5. State the exact location of the following: 5]
{a) Spindle fibres
1. Between the two centrioles 2. Between the two centrosomees
3. Between chromatid and centromere 4.  Between hwo centromeres
{b) Root hair
1.  Extension of the cortex 2 Extension of epithelium
3. Extension of epidermis 4.  Extension of endodermis
€} Stomata

1. Mare the upper surface of dorsi ventral leaves

Z.  More on the lower surface of the dorsi veniral leaves

3. Both upper and lower surface of the dorsi ventral leaves!
4. Mone of the above.

(d} Thylakoids

1. In the inmer membrane of the chloroplast 2. Wall of the chloroplast

3 In the chlorophyll 4. In the stroma of the chloroplast
(e) Palisade parenchyma

1. Between the upper and lower epidermis of dicot leaves.
2, Between the upper epidermis and spongy parenchyma of dicot leaves.
3. Between the lower epidermis and spongy parenchyma of dicot leaves.
4. Between the upper and lower epidermis of monocot leaves.
(0.5, State the function of the following; (51
{a) Stroma
1. Site of photolysis of photosynthesis
2 5ite of photochemical phase of photosynthesis
3. Site of light dependent phase of photosynthesis
4. Site of light independent phase of photosynthesis

(b} Guard cells
L Regulate the closing of stomata 2. Regulate the opening and dosing of stomata
3 Regulate the opening of stomata 4 Regulate the process of photosynthesis

fe) Xylem

L Translocation of food from the leaves to the other parts of the plant.

2 Conducton of fooad,

3. Conduction of water and food.

4. Conduction of water and minerals from the rool to the other pards of the plant.
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(d) Chromosomes
1. The carmiers of heredity r ! The controlling centre of the cell
3. The site for various chemical reactions 4. Intracellular digestion.
(e} Hydathode
1. Helps in transpiration 2. Helps in guttation
3. Helps in imbibition 4. Helps In transportation of water

Q.7. Given below is a diagram representing a stage during mitote cell division. Answer the questions that follow I5
- N

rrrrr

e . L
\ o DU
(a) Identify the stage
1. Telophase 2. Prophase
3, Metaphase 4. Anaphase
(b} Label part marked "X’
1. Ceniriole 2. Centrosome
1. Centromere 4,  Chromatid
{c) Name the stage that follows the one shown here
1. Interphase 2. Anaphase
3. Telophase 4.  Metaphase
{d) What is the diploid number of chromosomes shown in the diagram?
1. B 2.2
3 4 4.8

{e) Mention one important feature of this stage
1. MNudeolus reappears
2. NMuclear membrane reappears
3. Nuclear membrane disappears

4 Chromosomes align on the equator
0.8, Observe the diagram given below and answer the questions
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(a) Identify the cell organelle
1. Mitochondra

3. Ribosome

(b) Label the parts marked A, B & C

A. 1. Granum 2. Stroma

B. 1. Granum Z Stroma

C. 1. Granum 2. Stroma

(c) The unit of light absorbed by chlorophyllis
1. Proton
2. Photon
3. Electron
4, Neutron

RATNESH SINGH

3 Chloroplast

3. Frat
3. Fret
3. Fret

4, Thylakoid
4. Thylakoid
4. Thylakoid

[
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= (a) Option 1 |s correct.
W Turgor Pressure in a turgid plant
) exerted by the cell contents

e prypshivd i cpckigg el
Explanation: A pair of chromosomes of the {b) Option 1 is correct.

same size and shape bearing corresponding
genes governing the same set of traits, During
crossing over the process of exchange of
chromatids parts between the maternal and

chromatids of of h
pftﬂnﬂ duﬂngL:]gE;ir amologous

(b) 4 1s correct,
Explanation: Oxygen in does not affect
trangpiration. [t does not have direct impact on
rate of transpiration.

tion 2 is correch.

: Diffusion Is the movement of
muolecules of a substance (gas, liquid or solid)
from the region of higher concentration to the
region of lower concentration.

(d) Option 3 is cormect.

Explanation: A nudeosome is a section of DNA
that is packed around a core of histone protein,
ion 3 is correct.

Eqphuﬁuu. Methylated spint is wsed to
yll. - Since chlorophyll is
5ulnl:lE in organic solvents lke methanol,
ethanol, the leaf is soaked in ethanol or
methylated spirit to obtain chlorophyil.
188
{a} Option 1 is correct

: Meiosis Is a reduction division
in which number of ¢ reduced
to half in the daughter cell. Also meiosis takes
place in two parts as Melosis [ & 11 After two
rounds of divisions, 4 haploid cells are formed,

iption 3 is correct.
ess, water is

m:;n: In imbibition
ko the surface of h halic colloids.
As wood has strong affinity for water, they
absorb water from their surroundings and get
swelled up.

ion 2 is correct.

(<)

(e}

(b)

ic)

Wmuﬁmbmmd plant cell
permeable in nature ltaLlquly
selected molecules to pass through it, and

restrict the other materials. -
d) punnﬂa-mrm:t.

w,{mmlmvm&mﬂy
mshmdﬂummm
dividing stage of cell, Chromosomes form

cotling and !upern:!lﬂrg of chromatin fibres,
tion 1 is correct.

Hmmdmmﬁhﬂumﬂw
of water into a cell or system, when placed in

L pure water or hypotonic solution.
{d) Option 3 is correct.

Explanation: The dark phase occurs in the
stroma -ﬂf the chloroplast where the entire
enZyme necessary for EU fivation and
synthesis of sugar and starch ﬂ.l"E' located.
tion 2 is correct.

Explanation: Alleles are various forms of a
gene or Mendelian factor which ocours on
the same locus on homologous chromosomes
and control the same character Alleles or
allelomorphs control different expressions or
traits of the same character (e.g., tallness and
dwarfness in Pea).

(a) Option 3 is correct.

Explanafion: Osmosis is the movement of
water from the region of higher chemical
putential {dilute solution) to the region of
its lower chemical potential (concentrated
solution) when diffusion of solute is prevented
by a semi permeable membrane.

(b} Option 1 is correct.

Explanation: Ph-nh:rljnmis.a process of splitting
of water molecule into ‘and oxygen

in the pm&eménl‘mnhghth]rmtqd photo-
synthetic pigments.
tion 3 is correct.

\'wawmnm Law af
m}\

oyl

generation but segregat ";g'
:: ll .t h II Sy, rud e
prl_lan 4 is correct,
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(e} Option 4 is correct. Guttation 1 e e

; present at vein

T
uuf:}'upﬂunihm"“h

i il m""dmm_ S osiome il

o brane along with nucleofus starts |

ib) Pﬁun'i-inmrreﬂ- %
gnation: Each chromosome
Bplanation; s, called chromatids attached
at a point called Fm Iwl
ceniromeres,
Stomata are mostly present on I {c) Option 4 is correct.

{c) Crption 2 1s correct.

Explanation:

lower surface of the leaf in case of dorsiveniral W’]’tﬁ .q.l,-uFl of tﬁm
{lﬂ ion 4 15 correct :-:E- P:EFIHPMEE ﬁﬂﬁi‘ﬁd
I:l}rmr.ta]:lhﬁﬂe

ion 3 is correct.
Explanation: Mitosis results in the formation of

Explamation: Chloroplast contains a matrix or
stroma in which the thylakoids are present.
At some places the thylakoids are arranged

ﬂ:mﬂ:humﬁmnamlknfmhkemm identical cells, Daughter cells have same genetic

cn?aﬁzm mﬁmﬂmq:mﬁmuvehrandqlﬂlmﬁ?ﬂi’ﬂ
ie) is correct. the criginal cell. Thus, the diploid number of
Explanation: The palisade pant'hr_'l'u}m chromosome will be 4 only.
are present  below the upper epidermis {e) n 3 is correct
mmﬁmﬂmmw Explanation: Nuclear membranes al with
- ong
pqmﬂn]a:tﬂﬂﬂb&&ftmi&ﬁahwaﬂﬁ nucleolus start disappearing in prophase.

spongy parenchyma.

{a) Option 4 is correct.

Explanation: The dark phase occurs in the
m;:fﬂ:e:lﬂmplmtwhereall the enzyime
necessary for CO, fixation and synthesis of
sugar and starch are located,

{b) Option 2 is correct.

Explanation: Stomata open in light when
pﬂmﬁmmmﬂmdﬂﬂeﬂmmwm
M?Mwhmmd place in stroma,
mh m (b)B. Option 1 is correct.

l Explanation: Upward hﬂtﬁpmniwamml Ex;ﬂumhm Mm“mmﬁﬂml

{a} Option 4 is correck
Explanation: A chloroplast is an'oval, minute,
double membrane organelle present in green
plants, Internally, it contains a matrix or
stroma and the thylakoids. At some places the
thylakoids are arranged themselves to form a

stalk of coins like structure called grana.
. Option 2 is correct.

Explamation: In chloroplast, dark reaction takes

5 : here light reaction takes place.
with the dissolved mineral o
salts from m the aerial parts against the B Dy T
downward pull of is called ascent of Lﬁnﬂﬂﬂﬂfﬁm Thylakoid is the wunit of
()

: AL ol Haro . chloroplast as coin like structure where
sap, Ascent of sap P figh xylem reaction takes place, e

ptinn 2 is correct,

Photons  of are
Ihlmbed h}r the chlmnphm

ption 1 is correct.
Explanation: Chrompsomes are rod-shaped
or thread like deeply stainable condensed
chromatin ffbres which are hereditary vehicles. Photophosphorylation is th
i rocess Was 2 process in
Role of chromosome in hereditary p mr:mmmEmphmmemihnﬁ
fe)

discovered by Morgan. into ATP (Adenosine Triphosphate) by the

ption 2 is comeclL addition of one phosphate
(Fi) group, ie
m: phosphate, utilizing the energy from
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L] Lfm:ﬂm e
= Gamete formation
* Reduchom of Chromossme number
Mumbers ol chrosmosomes . Srmnlil.;grlifh:um:u Teloceninc
reduced to half * Recombsnation of traiks It s slmple A i

i ol type
L7 M Sub-metacentric
MiEinsiz / Metacentrc
{Clerurs i sex cells & resulis Fiond shoped or thread like

in formation of four daughier deeply stained condensed chromatin - ]
S cells) fibwes = Continuous linear dsDivA
Sugntlcan, associated with proteins
I ¢ Qccurs in non-dividing
. 'h. Miikoais (One nt ecike hromatin fibers
et cell divides fnta 4 identical e
= Replacemeni ghies cel)
* Asg E.I i : C% = Fhoaphite
= Maintuins same ) * Sugar
Chramosome numiber. E = Mitrogenous base
% Cell Cycle and /
Ceff Division - .
& i o
Karyokinesis i
{Division of meclens) yian.

First gromwth phase- G

Critokinesis

Mivisin of cytaplasm) Svnthesis phase 5

Tﬂ':'l‘*ﬁu,_.

Second growth phase -2

Chromosames lose thedr distinct vemness - Fhuase o MEteas

Chromosomes become

& pradually becomn transiormed
v, long Ty gﬁmm ﬂ}luﬂmalin network.

(a) Mocoursekther in the reproductive
1 became aranged i't}“BWiILI‘rullmrLtdﬂﬁLTmt

L i | b} i':r!'l:ﬂf
e (&) Mlitosis takes place In the soanati cells, {BY Itz doable division. Tt gives rise to

it 14k single division wihich produces four celi

Dlaugivier chramosomes mnves two.cella i Tiwacrbsraics minced
hrE i oles of solndle (€] The aumber ol chromasames nefmaing b0 had atber mnedosis.
PR 3 Hhe aarne after mitoals. (d) Crossing ever tabas place in proghase-|

)} Mo crodstng over takes place,
Mng P

* Fitsl Lévwl * Secoied Level = Thind Level

Nbais:, U L, R =t

V132 Ohy 31340 T2
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CELL CYCLE AND CELL

DIVISION

Syllabus S

REVISION NOTES

"l‘

"qr

‘I’

Cell Cycle and Cell Division

All living beings are made up of one or more units called cells,
The organisms made up of a single cell are called unicellular organisms while the organisms that consists of
many cells are known as multicellular organisms,

The study of cell is called Cytology. The term cell was given by Robert Hooke for the first Hme when he observed
cork cells under a primitive microscope assembled by him.

Cell Theory: The credit of formulation of cell theory is glven to a German Botanist ML]. Schleiden and a German
Loologist T. Schwann who dearly outlined the basic features of cell theory that indudes
(a} All living organisms are made up of cells.

(b) Cells always arise from the pre-existing living cells by division.

Growth Is a continuous process which occurs throughout the life of cell. Scan i ke maore |
Each and every cell in an organisms posses three essential part - cell membrane, cytoplasm i ekt
and nuckeus,

Cell division

*  Itis necessary for proper growth, development and survival of organisms.

Cell cycle

* Itis the sequence of events including growth and division, thal cell undergoes from the FraiiE e
time of its formation up to its division into daughter cells, abanst this topic

* Cell cycle comprises of two phases — interphase and phase of division (mitasis — @
mehosis Le. M Fhase) i . 3

* G,5 G, and M- phase collectively form the cell cycle. h

InlﬂFhiH |_L-'-|:!.I Cycle

: - ; X i swiy formed cell and in its nucl us b :
* Itisa sertes of changes thal takes place in a newly s mucleus before it
hl‘mme:;{pﬂblr.' ufEdi'l.rj:d!H.H. again. Therebore, it i “h; called intermitosis.
) + stages - G, . 5and G,
* Interphase of dividing cell has three stages - L, . :
It is alljm. known as biosynthetic phase in which cell duplicates its cell organelles and replicates it PNA.
* G, phase is characterized by the synthests GERNAwIC aireIstone probeing Cell growth occurs and substances
! :

I : the onset of next 5 - phase,
are produced which inhibit or stimulale 4 e
. % pI]:m Eullu:i the G, - phase. It is charscterized by the replication of DNA and the chromosome are
i g ,

completely duplicated.
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* G, - phase is the period in which centrioles, mitochondria, golg bodics and other cytoplasmic organelles are
doubled

M or I} phase

»  ltis the phase when the cell enters the prophase siage of cell division.

Phase of Division-Mitosis i

» Mitotic { M - phase ) consists of karyokinesis (division of nucleus) and cytokinesis (divisian of cytoplasm).

= Mitosis results in the formation of identical cells Daughter cells have same genetic constitution quantitatively
and qualitatively as the original cell.

= Mitosis was first observed by Strasburger in plant cells and by Flemming, in animal cells.

Karvokinesis

* Karyokinesis: It comprises of four phases - prophase, metaphase, anaphase and *E_EUPhﬂﬂ'r‘-
Prophase: 1t is the longest phase of division. Replicated chromesomes each with sister chromatids condense
and become visible. Nuclear membrane along with nudeclus disappear. ,

* Metaphase: The chromosomes arrange themselves in the equator of the spindle to form the equatorial plate.
Each chromosome is attached to the spindle fibres by its centromere. _

* Anaphase: The centromere split and the newly-copied chromosomes (daughter chromatids) are moved to
opposite poles of the cell

= Telophase: It is the phase in which nuclear membrane is reformed around each group of chromatids, now
talled chromosomes at each pole. Two nucle are Hius formed,

Importance of Mitosis

= Karyokinesis is followed by cytokinesis in which eytc lasm of the cell divides in two parts.

» ltbrings about the reproduction in unicellular organisms.

* ltis necessary for growth, maintenance and repair in multicellular organisms.

Differences between animal and plant cell mitosis

Mitosis in Animal cell Mitosis in Plant cell
1. Aster are formed. 1. Asters are not formed.
2, Cytokinesis occurs by hormowing of cytoplasm. 2 Cytokinesis ooours by cell plate formation.
3, Oecurs in most tssues throughout the body. 3. Ocours mainty at the growing tips and sides.
Meiosis

* Meiosis is the cell division which occurs in sex cells and results in the formation of four daughter cells, The
daughter cells are quantitatively and gualitatively different from mother cells.

* The whole process consists of two successive coordinated divisions called meiosis - | and meiosts - IL

»  During meiosis ~ I, the number of chromosomes reduced to half while in meiosis - 1, division is the E.i.l:l'l'plr.
mitotic type.

*  Meiosis maintains the same chromoseme number through successive generation of species.

*  The most important significance of meiosis is that the number of chromosomes in the sex cells are halved.

« It helps to produce the new recombination of characters as a result of crossing over (exch of genetic
material bebween two homologous chromosome). i { S

Major differences belween Mitosis and Meinsis are

Mitosis — Meiosis
{a) Mitosis takes place in the somatic celis. {a) It occurs elther in the reproductive cells or at the
time of development of Zygote.

{b) liis & single division which produces two cefls, (b} Itis a double division. It gives rise to four cells.

ic) T'I'LE number of chromosomes remaing the same | () The number of chromosomes get reduced to
after mitosis. half after meinsis,

{d) Mo crossing over takes place, (d}  Crossing over takes place in prophase - 1.

Structure of Chromosome

Chromosomes are rod-shaped or thread like deeply stainable condensed chromatin fibres which are heredi
vehicles, e

Hofmeister{1848) first observed the chromosome. The name chromosome was proposed by W. Waldeyer (1888)

e . = o
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Role of Chromosome

+  Role of chrom i i
osome in hereditary PrOCess was discovered by Morgan (1933).

0 a singhe yet of -
Types of Chromosome Ele %ot of chromosome |s sald to be a haplo

« FEach I.'hl'l:"ll:'l1i,15|_"||.'|_'|.|_l- TOnsisks
called primary constriction o

*  Centromere: I:'}fp{-n.jm
four hypes -

(i) Telocentrie: Centromere a one tip.
) Acrocentric: Centromere is just below the tip

(i) Sub-metacentric: Centromere is |
. in bet i RS
(iv] Metacentric: Centromere is in the mid:tl:m e cenerand L. N

«  Chrmomatin fibre: A thmaﬂ.n fibre i J
y o re 15 a continuous Bnear DMNA double strand assockated with proteins of two
types - basic histones and acid or neutral non-histones ol TERRE v

* Italso contains some RNA and some enzymes such as DNA and RNA polymerases.

* The term chromatin means “coloy
red material ¥ i i ~divids -
Bliacnts tornd Bt ﬁbre-&r.lu erial.” The chromatin occurs in a non-dividing nucleus as fine

= A chromosome comnsists : - . oy
RN of two identical halves called chromatids that are held together at cne point i.e. the

The organisms which contain a segment of foreign DMNA or gene are known as transgenic OTEANISTIS,

MNEMONICS

Gean i WAPW mote

o 2 units g arms, called chromatids attached at a point abaut this lopic

F eembrome e,
o . -
B o the location of centromere, chromosomes are classified into

(i) Cell Cycle Stages Call Mitotic Stages
Get Set Go! Make a call | Prefer Milk and Tea-Cofee
Call G: G, Phase I: Interpahse
S: S Phase P: Prophase
G: G, Phase M: Metaphase
M: M Phase A: Anaphase
C: Cytokinesls T: Telophase
C: Cytokinesis

Nucleotide Base Pairs

Apple on Tree, Car in Garage
Adenine, Thymine, Cytosine, Guanine

KNOW THE TERMS

L]

Amitosis: Cell divides without spindle formation.

Disjunction: It is the separation of homologous chromosomes during cell division.

Non-disjunction: [t is the non-separation of homelogous chromosomes during anaphase - T of mejosis [
Congression: Chromosome fibres contract and bring the chromosome over the equator.

Milogens: The agents which stimulate {he cell division are called mitogens. e.g. Cytokinins and s0mé steroids.
Mitotc poisons; There are some chemicals which inhibit cell division e.g. azides, cyanides, cobchicine
Intranuclear mitosis and pre-mitosis: In protists, fungi and algae, the nuclear envelop does not degenerate
during mitosis, instead spindle is formed inside the nucleus.

Centromeric Index: It is the ratio of lengths of the two srms of chromosome.

Allosomes: These are sex chromosomes whone presence, absence and particular form determines the sex of the
individual

-q-lth-ﬂl.l'l-IH: Chromosomes ather than sex chrommosomies a re called aulosomes.

Homogametic: Individuals having homomorphic sex chromosomes produce similar gametes. e.g. Human female
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o Heterogametic: Individuals with heteromarphic sex chromosome Pmd...:e two types of gametes. e.g. Human
mabe.

* Karyotype: Karyotype is a chromosome complement of a cell / organism pro
of all the chromosomes like number, rrhﬂ*rtpnh'.&- position of centromene, length of a

viding descriptiom of various
rms and satellite,

* Satellite / Trabant: A satellite ch ¢ ur SAT chromosome has o chromosome segment that is separated

from the Ak hﬂ}' af u‘“.- Chrﬂml'l?luml;' h:'. I _!Iﬂ,l;"\'d EI'!I' -_'nmtrlﬂliun

MULTIPLE CHOICE QUESTIONS

@STAND ALONE MCQs

HI Q. 1. Cell cycle

(A} 'ﬂ'u.- sequence of events including growth and
divisions, from the time of its formation up to
#s division inte daughter cells.

(B} The sequence of events that cell undergoes in
mukosis,

(C) The sequence of events that cell undergoes in
metosis.

(D) Sequence of events including growth and
divisions, from the time of its formation up
DMA multiplication.

Ans. Option (A} is correct

Explanation: Cell cyde comprises of two phases
—interphase (G, 5, G2) and phase of division,
(mitosis and meiosis ie. M Fhase). These GI,
S, G2 and M - phase collectively form the cell
Q. 2 Disjunction
(A) Itis the separation of homologous chromosomes
during cell morphogenesis.
{B) Itis the separation of homologous chromosomes
during resting phase.
{C) Itis the separation of homologous chromosomes
during cell division.
(D} 1t is the separation of homologous chromosomes
during DNA synthesis,
Ans. Option (C) is cormect.
of chromosomes on separate poles of the cell
during cell division is known as disjunction.
Q. 3. Nucleotides
{A) The repeating component of carbohydrate.
(B) The repeating component of each DNA strand
lengthwise,
{C} Then on repeating component of each DNA
strand lengthwise.
(D) The repeating component of protein,
Ans, Option (B) is correct.
Nucleotide is the basic bullding

block of nuclelc acids. ENA and DNA are
made of long chalns of repeating

Q. 4. Cytokinesis
{A) The division of nucleus.
(B) The division of cytoplasm that occurs before
divigion of nucleus,
{C) The division of cytoplasm that occurs after
division of nucheus.
{3} The division of cell that oocurs after division of

nucleus.
Ans, Option {C} is correct
- Tt is the division of cytoplasm that
Mﬂmdﬁwﬂ' yokinesis or division
of nucleus.
State the exact location of the following:
Q. 1.DMA
(A) Muckeus
{B) Rough endoplasmic reticulum
(€} Muclear Membrane
(D) Ribosomaes
Ans. Opton (A) is correct.

' - Mostly DMA is located in the cell
nucleus a.nl:i it is called mudear DNA, but a
amall amount of DNA can also be found in the
mitechondda,
). 2, Centromere
{A) At different positions on the chromosome.
(B) Om the centre of chromosome.
(C) At terminal positions on the chromosome.
(D) Anywhere inside nucleus.
Ans. Option (A) is correct.

Explanation: Chromosome consists of 2 units
or arms, called chromatids attached at a point
called primary constriction or centromere.
Centromeres are typically located in the central
area of a chromosome but they can also be
located at a number of different positions on
the chromosome,
Q. 3. Histone protein
(A} In association with RINA
(B) In association with other cytoplasmic protein
(€} In association with nuctenplasm
(D) In association with DNA
Ans. Option (D) is correct.
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Q. 4. Spindle fibres
(A} Attached with chromasome
(B) Attached with DNA strand
(C) Attached with nuclear membrane
(D} Attached with cell plate
Ans. Option (A) is cormect.

Explamation: The chromosomes arra

themselves in the equator of (he spin:u:%;
form the equatorial plate. Each chromosome is
attached to the spindie fibres by its centromere,

State the function of the following
. 1. Centrosome
(A} T initiate cell division
{B) To initate cell wall formation
{C) loinitiate crossing over
{D) To initiate cell degeneration.
Ans. Option (A) is comect.
Explanation: The specific function of the |
cenitrosome found in the cells of animals is to
inifiate cell division.

Q. 2 Mitogens
{A) Stimulate the cell enlargement,
(B} Stimulate the cell mutation
(C) Stimulate thie cell division
(D) Stimulate the cell cycle
Ang. Option {C) is correct.
Explanation: The agents which stimulate I
the cell division are called mitogens, eg
Cytokinins and some steroids.
Q. 3. Cell plate
{A) Formation of cell wall
(B) Formation of nocleus
(C) Formabion of cell membrane
(D) Formation of nudear membrane,
Ans, Option (A) is carreck.
Explavativn: In plant cells, formation of cell
plate takes place at the equatorial plane of the
spindle. It invalved in the formation of cell

wall between the two daughier cells following
i

Q. 4. Meiosis
(A) Cell division
(B) Production of gametes
{C) Formaticn of gene pool
(D) DNA synthesis,

itz Tption (B) is correct.

crar |, IHOLOGY, Clas:

tiont: Meiosis B the cell division which

and results in the formation
ocours in sex cells m.mmm[-unntlﬂﬂﬂfh

m&%ﬁiﬁ the production of gameles

(egig cels o spermm cefls) or SPTEC _
Q. 5. After, mitotic cell division, a female human cell wi
[ T
(A) 44 + XX chromosome
(B) &4 + XY chromosame
(C) 22 + X chromosome
(D) 22 + Y chromosome
Ang. Option (A) is commect.
+ In mitotic division, there is no

change in number af chromosames the cell. Tt
mainitaing the exact number of chromosomes

in the daughter cells,

Q. 6. Synthesis phase in the cell cycle is called so, because
of the synthesis of more:

(A) RMA,

(C) DMNA
Ans, Option [C) is correct.
Explanation: S-phase or synthesis phase of cell
cycle pecurs before mitotic phase. In this phase
DNA synthesis takes place and cell prepares

(B) ENA and proteins
D) Glucose

for mitosis.
Q. 7. The cell component visible only during cell division
s
(A) Mitochondria {B) Chloroplast
(C} Chromosome (D Chromatin

Ans. Option (C) 14 correct.
Explanation: In mammalian cells, the arganelles
don't r{:a]l'jl' "dis.u.ppﬁnar" duﬂng mitosiz. Bul
they achually get dispersed/fragmented and
cytokinesis segregate into the two
daughter cells.

Q.8. The number of daughter cells formed at the end of
mebasis from a cell are: e -

{A) 2 haploid cells
(C) 4 haploid cells
Ans, Option {C) is correct.

‘ Eﬁ-‘,ﬂ'ﬂlﬂlﬁﬂ DI.Il'Lt'l,g miciosds, Four dE-'U-Si"ItEf

(B} 2 diploid cells
(D) 4 diploid cells

ﬂrlhlﬁp'ﬂﬂhmﬂuﬁdinfwﬁchm haploid

{ﬂﬂl‘lhil‘l.il‘is half as many chrom
patent oell] ¥ psomes as the

i Flt“:mmumﬁ become visible oy fing, long threads
fi:

(A} Metaphase
(C) Telophase
Aons, Crption (B) is comrect,

(B) Frophase
(D) Interphase

planabion: In prophase, the condensation
of chromatin begins and chromasam
become visible, o i
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CELL CYCLE AND CELL DIVISION

Q. 10. Name the type of cell division that peeurs during
formation of pollen grain,
(A) Mriosis (B) Mitosis
(C) Both of these () Mone of these
Ans. Option {A) is correct,

Explamation: Pollen are e
structure of plants. Pollens contan oot
which has sex chromosomes, Thus, melosis
occurs during formation of pollen grains,
[BI Q- 11. Histone proteins are assodated with
{A) DNA (B) RNA
(C) cell wall (D) cell membrane
Ans, Option [A) is correct.

Explanation; Histones are basic proteins that
associate with DNA in the nudeus and help to
candense it into chromatin, DNA and histomes
are packed together to be nudeosome, the
nuclensome forms a pack called the chromatin,
and two chromatin form a chromosome:

Q.12 The mepeating component of each DNA strand
lengthwise is
(A) Adenine (B} pyrimidine
1C) nueleatide (D) nuclecside
Ans, Option (B} is correct.
Explanation: The repealing components

of each dna strand is called the
nuclectide. Each nucleotide has phosphate
and a pentose group attached lengthwise and
a nitrogenous base that is attached to the sugar.
Q.13 Name a membrane that disappears in late
prophase.
{A) Nuclear membrane  (B) Flasma Membrane
{C) Organelle membrane(}) None
Ans, Option [A) is correct.
Explanation: During the end of prophase
and before the start of metaphase the nuclear
membrane completely disappear
Q. 14. Name the organelle which initiates the cell division
in animal cell.
(A} Chromosome
{C) Golgi body
Ans, Option (B) is correct.

(B} Centrioles
(D) Mitochondria

@ASSERTIDN AND REASON MCQs

Directions: In the following questions, a statement of
Assertion (A) is followed by a statement of Reason [R).
Mark the correct choice as:
{A) Both (A) and (R) are true, and (R} is the correct
explanation of (A).
(B) Both (A) and (R) are true, but {R) is not the correct

explanation of (A}

. The cell organelle responsible for
I initiating cell division is the centriole.

_15. Which bonds are present between the comple.
9k mentary nitrogenous base of DMNA

(A} Mitrogen bond {B) Hydrogen bond

(C) Carbon bond (D) Oxygen bond
Ans. Option (B) is correct.
Explama Purine and  pyrimidine
;_-umplmnwm-;,r base pairing occur by forming
hydrogen bonds between them.
[l 0. 16 Which of the following i8 mot & part of
Nucdeotide?
(A} Phosphate (B} RMA
(C) Pentose sugar (D} Nitrogenous base
Ans. Option (B} is correct.

Nitrogenous base, phosphate and sugar RNA
is not the part of Nucleotide.
Q. 17. Which of the following is Purine nitrogenous basze
of DA molecule?
(A} Guaning
(T} Creatinine
Ans, Option (A} 1s correct.

I Explanation: Nitrogenous base purines are of

Im-,da.mm::-u: Nucleotides are made up ﬂil

(B) Cytosine
(D} Thymine

two types Adenine and Guanine, Cytosine and
Thymine are pyrimidine bases.
.18 What is the technical term for the division of
nuclens?
[A) Cytokinesis
(€} Nucleokinesis
Ans, Option (D} is comrect.

Explanation: Division of nucleus in the cell is
called karyokinesis. Cytokinesis is the process
of division of cytoplasm,
(2. 19. Name the state of cell division prior to anaphase.
{A) Metaphase (B} Telophase
(C} Interphase (DY Prophase
Ans. Option (A} is correct.

| Explanation: Metaphase is the phase of mitosis

(B} Urokinesis
{0} Karyokinesis

that follows prophase and prometaphase and
precedes anaphase.

(C) (A) is true, but (R) is false.
(D) (A} is false, but (R) is true.

Q. 1. Assertion (A): Interphase is also known s resting
phase.
“‘3“'5“1 (R): Cell takes rest in interphase before
entering the cell division process.

Ans. Option (C) is correct,
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for the process of mitosis that mﬂ

growth, of DNA eic,
umgmmﬂm‘m
it is called as resting phase, ' :

Q.2 Assertion (Al DNA synthesis takes place in G
phﬂu‘-

Oswaal ICSE MCQs Chapter-wi

Reason (R): Chromosome duplication ocours
during cell cycle.

ARE (}Fh'nn (1Y) is correct,

Explamation: DMA synthesis and chromosome
duplication takes place during S phase or
synthesis phase of cell cycle.
Q. 3. Assertion (A): Mitosis does not lead to genetic
recombination.
Reason (R): No crossing over takes place during
mikoss.
Ans, Option (A) is correct,

Explamation: Recombinmabion iz a process
by which pieces of DNA are broken and
recombined to produce new combinations
and there is exchange of genetic material
between the parental chromosomes As a
result of which the offspring will have a totally
mitosis, recombination means repairing the
gaps present in the chromosomes.
Q. 4. Assertion (A): In M phase karyokinesis takes place.
Reason (R): It is followed by cytokinesis.
Ans. Option (B) is correct.
Explanation: M phase or the Mitotie phase s
2 short phase wherein two important activities
occur gimultaneously, They are Karyokinesis
wherein the division of the nucleus fakes
place and Cytokinesis, wherein the division
of the cytoplasm takes place, thereby resulting
in two daughter cells.
mﬁ- 5. Assertion (A): Mitosis is called reduction
division,
Reasun (R): In reduction division, the chromosome
number reduced from diploid to haploid,

Ans, Option (D) is correct.
Explanation: Reduction division takes place
during meiosis I, during which chromosome
number become half.

g NM i
o Clirestion E-II.I'II'! frr 5un'||:_.-1-2r I. 55 = K

O. 6. Assertion [A}: During metaphase, chromuseme has

tids. _
:::sT:rE; Sr_fpam!i:m af sigter chromatids takes
place during anaphase.

Ans. Option (B) is correct.

phase, each

chromosome has two sister chromatids and

these two sister chromatids are cleaﬂ}r_mfhh

during metaphase stage. DNA replication

results in the formation nt'me:ﬂmh:llcnph

of each chromosome, Le., the sister chromatids,

that are firmly attached at the centromers

reglon.
metaphase comes anaphase, during
m each chromasome’s sister chromatids
sepmumdmmdppnﬁre'pnlﬁufﬂwndl
Q. 7.Assertion [A): In plant cell, cell plate is formec
during cytokinesis.
Reason (R): Cytokinesis is the division of cytoplasm
of the cell.
Ans. Option {(A) is correct.

Explanation: Cytokinesis occurs by cell plate
formation, Cytokinesis is the process in which
the. lasm of a single cell divides to form
twio daughier cells.

ALl ©. 8. Assertion (A): Adenine pairs with guanine in

double helical DNA structure.
Reason (R): Purine base is always paired with
pyrimidine base.

Ans., Option (D) is correct,

Explanation: Adenine and guanine, both are
purine bases, During base paring in DNA
structure adenine pairs with thymine and

Q. 9. Assertion (A): Centrosome is the cell organelle that

iniiates the process of cell division.

Reason (R): Centrosome gets attached to the sister

chromatids and helps in chromosome separation.
Ans. Option (C) is correct,

Explanation: Centrosome consists of two
centrioles which are present at two poles af the
cell. These centrioles form the spindle fibres
which help in the process of cell division.

(2. 10. Assertion (A}: Identical daughter cells are formed

after mitosis,
Reason (R): No reduction division takes place in
mitosis,

Ans. Option (B) is correct,

place so0 the cells formed j ivisian
identical i e
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Ficture Based Questions
L.Given below is the diagram of stage of cell

division. Observe carefully and answer questions
from ¥ to 05,

Q. 1. Which stage of cell division is shown in diagram?

(A} Prophase {B) Metaphasc
(C) Anaphase (DY Telophase
Ans. Option (B} is correct.
thick and short that are present at equatorial
plarte.
Q.2 Mame the stage that follows the one shown here
{A) Interphase (B) Anaphase
(C) Telophase (Y} Metaphase
Ans, Option [C) is correct.
is prophase, metaphase,

cytokinesis. In Anaphase, bwo sister chromatids
of each chromosome separate aut from each
other and start moving towards opposite poles.
Q. 3. Name the type of cell shown in diagram.
(A} Plant cell
(C) Prokaryotic cell
(D None of the above
Ans. Option (B) is correct.
0. 4 Mention one important feature of this stage
{A) Chromosomes arrange themselves in  the
equator
{B) Chromosomes arrange themselves at podes.
{C}) Chromosomes are seen as chromatin fibres
{D) Chromosomes arrange themselves two halves.
Ans. Option (A) is correct. ==
1 m. I . h -I .
arrange themselves in the eguator of the
spindle to form the oquatorial plate, Each
chromosome is attached to the spindle fibres

by its centromere.
Q.5. Name the type of cell division that occurs during
ate formabon o
(A) Mitosis (B) Meiosis
{C) Binary fission (D) Budding

Ans. Option (8) is correct.

tow: Meiowis is the cell division which
occirs in sex cells and results in the formation
ﬂmmmmmmmmm
meiotic division is the production of gametes

Q1L Given below is the diagram of stage of cell

division. Observe carefully and answer questions
from Q1 to 05,

Q. 1. Which stage of cell division is shown in diagram?

{A) Prophasse (B) Metaphase
(C) Anaphase (D) Telophase
Ans. Option (A) is comrect.
Explanation: In Prophase, Chromosomes are
urlentus has disap i

Q. 2. Name the stage that follows the one shown here

{A) Interphase (B) Anaphase
{C) Telophase (D) Metaphase
Ans. Option (D) is correct.
s I meta anaj
0. 3. Name the type of cell shown in diagram.
(A) Plant cell (B} Animal cell
{C) Prokaryotic cefl (D) Mone of the above
Ans. Option (B) is correct.
I Explanation: Presence of centricles indicates
that the cell is an animal cell.

Q. 4. Mention one imporiant feature of this stage.
[A) E::'Iear “E!.'I.EI'.I'Ihl'ﬂl‘.IE along with nucleols
(B) Nudear membrane does naot disappear.
(c) Nude_nr membrane along with nucleolus
prominently present,
(D) Nudear membrane a with  nucleakus
reappears, g
Ans. Option (A) is correct.
Explanation; In this stage of cell division, the


FreeText
RATNESH SINGH


RATNESH SINGH

Alok

Q. 5. Where does this type of cell division vstially orcur?
(A} Germ cel]
(B} Somatic cell
(C) In all types of cells
(D) None of the above
Ang Option (B) is correct,

Explanation: Mitosls ocrurs in somatic cells
l w in all types of cells that are not
in the production of gametes,
M1 Given below ix the diagram of double helix DNA

structure. Study and angwer any four gquestion
from Q1. to Q. 5,

Q. 1. What forms the back bone of this DINA struchure?
(A} Purine-pyrimidine bases
{B) Sugar-phosphate bond
(C) Sugar-base bond
(L) Fhosphate-base bond.
Ans. Option (B) is correct.

Explanation; The sugar-phosphate backbone
forms the structural framework of nucleic acids,

including DNA and ENA. The building bocks
of DINA are nucleotides, which are made up of
three parts: a deoxyribose (5-carbon sugar), a
phosphate group, and a nitrogenous base,
Q. 2 Which of the following is not present in DNA helical
ftruchare?
{A} Phosphate group
{(C) Ribose sugar
Ans. Option [C) is correct.

l Explanation: DNA consist of deoxy ribase sugar

{B) Hydrmogen bond
(1) Purine bases

in its structure. Ribose sugar is present in RNA.
Q. 3. Where is DNA present in eukaryotic cell?
{A) Inside ribosome (B} In cytoplasm
(€} In nucleus (D) MNone of these
Ans, Option (C) is correct.

Explanation: In eukaryotic cell DNA is present
inside a definite enveloped structure called
nudeus. However, in prokaryotic cell, DNA is
present naked in cytoplasm,

1 Class - X
Oawapl [C5E MO Chapter wiss Cusskion Rank for Semestarl M

Q. 4. For the formation of chromatin, DNA binds with

which ol the following biomolecules?
{A) Carbohydrates (B) lipids
() Vilamins (D) Proteins
Ana, Option (1) is correct.
Explanation: [INA binds with histone and non
' histone protelns to form chromatin threads,
£, 5 Which of the following nitrogemnoLs base i o

present in DAY
(C) Guanine (D) Cytosine

Ans. Option (A} is correct.
Explanation; Uracil is the nitrogenous base
[l IV Given below is the diagram of stage of cell
division. Observe carefully and answer any four
questions from 01 to Q5.

Q. 1. Which stage of cell division is shown in diagram?

(A) Prophase (B) Metaphase
(C) Anaphase (I Telophase
Ans. Option (D) is correct.
Explanation: In telophase, nuclear membrane
fie B | l
begine and the chromosomes begin to
decondensa.

Q. 2 Name the part labelled as 1 and 2 in the diagram.

{A) 1- Centromere 2- Chromosome

(B) 1- Nucleus 2- Cell wall

(C) 1- Nuclear membrane 2- Centriole

(D) 1- Chromosome 2- Nuclear membrane
Ans. Option (D) is correct.

I Explanation: In telophase, nuclear membrane l

reappears and chromosome gets enclosed in it

Q. 3, Name the type of cell shown in diagram.

(A) Flant cell (B} Antmal cell

{C) Prokaryatic cell () None of the above
Ang, Option (B) is cormect,

I Esplanation: Presence of centrioles indicates
that the cell is an animal cell.
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0.4 The term cytokinesis refop e
(A) Division of cytoplasem
(B} Division of nucleye
{C) Division of cell membrang
D) Replication of DA

Ans. Option (A] is correct,

Iwmt}mmhh

: itosis,

0.5 :f;:’u;::ﬂm how  many daughter cells are
(A) 1 (B) 2
() 3 D) 4

ans. Option {(B) is comrect.
Explanation: Mitosis is a type of cell division in
I eukaryotes which produces 2 identical cells.
V.Read the paragraph carefully. Answer any four
questions from (31 to QS5,

Sudha planted a seed in the pot. After few days a
small sapling appeared from the seed. She takes
proper care of her plant in the pot. Plant was
growing day by day. After few weeks, flowers
appeared on the plant Sudha was very happy to
see the flowers

Q- 1. What was the main reason for the plant growth?
(A} Pot of the plant.
(B) Flant cells were static.

{C) Plants cells were going under cell division
continuously.

{D) Plant cells were inactive.

Ans, Option (C) is correct.
Explanatipn: For the growth and development I
of plant a continuous cell division is necessary.

Q.2 What type of cell division takes

"
(A} Mitosis iB) Meiosis
(C) None () Both
Ans, Option {A) s correct.
of the
Mt
place.
Q. 4. In which part of the plant meinsis takes place?
{A) Root (B) Leaves
(C) Flower (D) Stem
Ans, Option (C) is correct,

Explanation: Flower is the reproductive
structure of the plant. Medosis takes place in
flower to produce gametes i.e. egg and sperms
inside ovary and anther.

Q. 4. After meiosis, cells produced are:
(A) Haploid {(B) Diploid
(C) Folyploid D) Aneuploid
Ans. Option (A} is correct.
Explanation: Meiosis is a reduction division in-
which the number of chromosomes reduced to
half. Thus, the cell produced after meiosis are
haploid in nature.
Q. 5. In plant cell, cytokinesis takes place through:
(A) Cell wall formation
(B) Cell plate formation
(C) Formation of furrows
(D) Formation of grooves
Ans, Orption (B) is correct.
Explanation: Cytokinesis is  the process
of division of cell cytoplasm after nudear
division. In plant cell it occurs through the cell
plate formation in the middle of the cell.
a0
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REVISION NOTES

Definition of Genetics and Related Terms

¥ Genetics

(i)

The term genetics was proposed by William Bateson,

(ii} Genetics is the branch of biology that deals with the study of inhentance and vadation of characters from

parent to offsprings.

(iii} The kind of transmission of characters from parent to offsprings is called heredity or inheritance. Like wise,

no two individuals of a species are alike, such differences are called variations

# Terms Related to Genetics

Monohybrid Cross is the inheritance of one pair of contrasting characters. For example, a cross between a
pea plant with a dominant green seed and one with a recessive yellow seed,

Dihybrid Cross is inheritance of two pairs of contrasting characters. For example, the inheritance of yellow
and round seed character with the green and wrinkled character is a dihybrid cross

Gene : Mendel presumed that a character is determined by a pair of factors present in T

each cell of an individual. These are known as genes in modern genetics. bt st
Allele or allelomorph: They are varous forms of a gene or Mendelian factor which
oceurs on the same locus on homologous chromosomes and control the same
character. Alleles or allelomorphs control different expressions or traits of the same B
character (e.g,, tallness and dwarfness in Pea. Toras Belabed o
Heterozygous: An individual having two contrasting Mendelian factors or penes for Genetics

a character. Heterozygote or heterozygous individual is also called hybrid. e.g., Tt. -
Homozygous: An i-ridi‘-'idl’-i_*l _"'“'!'"i:!"-E jd_‘!nﬁ":aj Mendelian factors or genes for a character (TT or H)
Homozygous or homozygotic individual is always pure for the trajt
Dominant Factor: An allele or Mendelian factor which expresses itself in th
as in the homozygous state. It is denoted by capital letter (T for tallness).
Recessive Factor An allele or Mendelian factor which is unable o
presence of alternate {dominant ) allele. It is denoted by small letter
expresses itself only in the homozygous state (eg., 1)
Mutation: Sudden changes in one or more genes in the
the parents, grand parents or even great grandparents
cell anasmia.

e hybrid (heterozygote) as well

express itself in the hybrid or in the
(t for dwarfness), The recessive factor

alrj:ﬁnu}; which normally may not have existed in
alled mutalions, For example ; albinism, sickle
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Mulation may be of gene mulation - changes in the DINA and chromosomal mutation - changes g, th

number of arrangement of the chromosome.

®  Varation: The differences among the members of same species and offspring of the same parcnyg an
reterred o as variation.

e Genotype: It is the gene complement or genetic constitution of an individual with regard 1o one or mp,
characters irrespective of whether the genes are expressed or not, For example, the genatype of hybrid iy
pea plant is Tt, pure tall TT and dwarf t.

*  Phenotype: The observable, morphological o physiological expression of an individual with regard to ane

more characters is called phenotype. For recessive gene, the phenatype is similar to genotype. For dominay

genes, the phenotypic expression can be due to its homozygous genotype ar heterozygous genotype. fy,

example. phenotypic tall pea plant can be genotypleally TT or Tt

Mendel's Laws of Inheritance
Introduction
* G ] Mendel { 1822-1884 ), the father of genetios, was an Austrian monk.
*  Hewas the 1 scientist who made a systematic study of patlerns of inheritance of characters from parents o

PTOBENY,
. ﬁe carried out breeding experiments on garden pea plants (Pisum satiowm) and formulated basic laws of
eredity.
*  Mendel crossed a pure tall garden pea plantand a pure dwarf pea plant, the resulting offspring were called
F, generation.
Selection of Pea Plant

*  Mendel selected pea plant for his experiments because
{1 Larden pea has distinct, easily detectable contrasting traits.
(i} The plant reproduces well and grows to maturity in a single season.
{14E) The pea plant is self pollinating in nature becanse pea flower is bisexual.
{iv)  Self pollination could be prevented by remaoving the male reproductive parts of the flower.
(v} Cross-pollination could be done artificially.

# Mendel's Laws of Inheritance

Law of Paired Factor: A character is represented in an individual { diploid ) by at beast two factors. The two factars
Hes on the two homologous chromosomes at the same locus,
# They may représent the same ( homazygous, 2.2, TT in case of pure tall pea plant, i in case of dwarf pea
plant] or alternate expression { heterozygous e.g., Tt in case of hybrid tall pea plant ) [ Szan o know mare
of the same character. i
Law of Dominance: In a hybrid, where both the contrasting alleles or unit factors are
present, only one unit factor /allele called dominant is able to express itself while the other

factor/allele called recessive remains suppressed. WSt 5. 2 i
endel’ :
*  [nacross between pure breeding red flower [ BR ) pea plant and white flower () | |:h-ar':::: of |
pea plant, the F, generation s red flowered though it has recetved both the factors e
(Eand rj.

® It is because of the dominant nature of factor for red flower colour and recessive nature of it factor for
white Hower colour.

*  On self breeding, the recessive trail reappear in the F, generation showing that it i suppressed in F,
generation, and not lost,

Law of Segregation: Law of segregation states that the bwo contrasting factors do not mix in the F. generation but

segregate or separale from each other al the time of gamele frmation,

o  Mendel continued his experiments further and allowed self pollination in F, hybrids

o The resultant off springs were called F, generation.

In F, generation tall and dwarf planis are formed in 3 © 1 ratio, so that each gamete receive only one factor,

gither dominanl or recessive. Hence, gameles are pure.

Thus law of segregation is also referred to as law of pority of gametes
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¥ Law of independent assortment

Pure dwarf Pea plant

Pure tall poa la
(1T } Prant w
T
{ Hybrid tall )
T

i
{ j{ F, generation)

1

y (841
Fj generabo

T TI Tt
Pure tall Hybrid tall

Tt it
Hybrid tall Pure dwarf

Phenotypic ratio = 3: 1 (3 tall and 1 dwarf)
Genotypic ratio = 1:2: 1 (1 Pure tall : 2 Hybrid tall ; 1 Pure dwarf}

It states that the factors of different pairs of contrasting characters behave independent to each other at the time
of gamete formation, and at the time of fertilization they bring about all the possible combinations of characters.
Mendel crossed a pure yellow, round seeded garden pea plant with a pure green, wrinkled seeded garden
pea plant. All F) individuals show yellow, round characters,
In F, dihybrids yellow character is dominant over green character and round character is dominant over
wrinkled character.
Mendel allowed self pollination anI dihybrids and ohserved 38 generation.
l;flﬂemaﬁmrhefmmdyﬁﬂwmmdg}reﬂnwwﬁnklrd;gﬁmm green wrinkled pea plantsin9:3:
3 ;1 ratio.
In the above cross, in F, generation, two mare new varieties of pea plants are formed besides the parents.

They are yellow, wrinkled and green, round plants.
YYRE » ¥yIT
{ Yellow, Round ) { green, wrinkled )
YR yT
YyRr { F, generation)
{ Yellow, round )
YR ¥r yR yr

YR YYRR YyRr YyRR YyRr

Yellow, Round | Yellow, Round Yellow, Round Yellow, Round
Yr YYRr Y YyRr Yyrr

yellow, Round Yellow, Wrinkled Yellow, Round Yellow, Wrinkled
vR YyRR YyRr [ yyRR yyRr

Yellow, Round Yellow, Round Green, Round Green, Round
vr YyRre Tyrr vyRr yyrr

Yellow, Round Yellow, Wrinkled Green, Round Green, Wrinkled

Phenotypic Ratio -9 :3:3:1
Yellow, Round - 9

Green, Round — 3 : .
This ratio is called Mendel's dihybrid phenotypic ratio.

RATNESH SINGH

Yellow, Wrinkled - 3
Green, Wrinkled- 1

F, generation
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Sex Linked Inheritance of Diseases

o Sex linked inheritance was first discovered by Morgan (1910} in Drasophila.

I man, two sex linked disorders are haemophilia and colour Blindness. -

in haemophilia, blood cotting mechanism is absent. The person with colour blindness cannot dr""hngul!'ih
oo

Haemophilia and colour blindness are caused by recessive genes present on X chromosome.

The above twi disorders are common in males than females, because the gene s located on the X chromosom,
As there are two X chromosomes in females out of which only one gets affected usually, so, the disease is ny

expressed. On the other hand, males have only one X chromosome, so the disease is expressed in males
inhentance of Discases

® When a normal man marries a colour blind female., expected vision of their children may be shown as:
XY {(normal male) X' X (colour blind female)
XY X
XX (normal carrier female) X X! (normal carrier female)
XY eolour blind male) X"Y (colour blind male) 1
Result: All male children are colour blind and all female children are carrier
# Inhentance of X-liked genes as in colour blindness and haemophilia is called criss-cross
inheritance.
# This is because the son (male) may get it from the otherwise normal but carrier mother 1
and a colour blind father may pass it on to the daughter making her colour-blind if the Laws of Mendel and Sex
mother is carrier ioheriner

€ mnEMONICS

Concept : Mendel's Law of Inheritance Genetic Disorder

Mnemonics : Prepare Drawing for School
Institute

Mnemonics : Never Come Home Alone

Interpretation:

Might Blindness, Colour blindness, Haemophilia,
Law of Paired Factor, Law of Dominance, Law of Albinism

Segregation, Law of Independent Assortment

interpretation:

KNOW THE TERMS

Character: It is well defined morphological or physiological feature of an organism. eg. Stem height.

Gene symbol: Each character is provided with a symbol. eg. T for tallness and | for dwarfness,

Gene locus: A particular region of the chromosome representing a single gene is called gene locus.

Hybrid: The heterozygous organism produced after crossing two genetically different individuals is called 2

hybrid

s  Pure line- It is a strain of frue breeding individuals which have homozygous traits due to continued self breedi
over the generations. reeding

» Genome: It is a complele set of chromosomes where every gene and chromosome is represented singly as ina
EAMELE. | i

s Gene pool: The aggregate of all the genes and their alleles present in an interbreeding population is known 25
FENE Pl -

s Backcross: It s a cross between hybrid and one of ils parents in order to increase the number of traits of that
parent . |

s Test cross: It is a cross between an individ ual with a dominant trait and a recessive organism in order 1o know

whether the dominant trait is homozygous or heterozygous.

RATNESH SINGH
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MULTIPLE CHOICE QUESTIONS

asmun ALONE MCQs

Q. 1. Alleles
(A) Various forms of gene which oocurs on the
different locus on homologous chromosomes
(B} Vartous forms of gene which occiirs on the
same locus on homologous chromosomes
(€) Various forms of gene which occurs on Hhe
sarmve locus analogous chromosomes o
(D) Various forms of DNA  which occurs on the
same locus on homologous chromosomes
Ans. Option (B) is correct.

Explanation: They are various forms of a

fﬁh‘[ﬂd&ﬁaﬂ factor which occurs on
mthcu;mhnuﬁug:mdwﬂmmm

and comtrol the same character Alleles or

allelomorphs control different expressions or

traits of the same character (e.g,, taliness and

dwarfness in Pea).

Q.2 Fhenotype

(A} The physical or the observable characteristic of

chromosome

(B} The genetic characteristic of an organism
(C) The non observable characteristic of an

OFEANESMmM
(D) The physical or the observable characteristic of
an organism
Ans. Option (D) is correct.
Esplanation: The observable, morphological
or physiological expression of an individual
with regard to one or more characters is called
_[l!u:ty'pl‘:.
Bl ©. 3. Dihybrid cross
{A) Breeding of plants taking two pairs of
contrasting characters
{B) Breeding of plants taking two pairs of similar
characters

[C) Breeding of plants taking three pairs of
conirasting characters

(D) Breeding of plants taking a pair of characters
Ans. Dptinn (A} is correct.

pamnfmnma-ﬂngdwmm

example, the inheritance of yellow and round
lﬁﬁ ‘character with the green and wrinkled
character is a dihybrid cross.
Q. 4. Heterozygous chromosome
{A) A single chromosomes carrying dissimilar
alleles of a particular character
(B} A pair of chromosomes carrying similar alleles
of a particular character

() A palr of chromosomes carrying dissimilar
alleles of a particular character

(D} A ir of chromosomes CcarTying dissimilar
alleles of contrasting character

Ans, Option (C) is correct.
Explanation: An individual having  two
coritrasting Mendelian factors or BETES for
a charscter Heterozygote or heterozygous
individual is also called hybrid. e.g., Tt |
5. In which of the following condition, the recessive
ﬂ gene expresses itseli? (ICSE 2013)
(A) Heterozygous condition
(B) Homozygous condition
(<€) F- generation
(D) ¥-linked inheritance.
Ans. Option (B} is correct.
Et}ﬂ'm 1l Only in homozygous condition
recessive  gene  will be expressed In
heterozygous condition the dominant gene
will dominate over the recessive one and
- exprresses itself. :
Q. 6. In a human female, ovum consists of:
{A) 23 pairs of autosomes
(B) 22 pairs of autosomes and 1 pair of sex
chromosomes
(C) 22 autosomes and 1 Y-chromosome
(D) 22 autosomes and 1 pair of X-chromosome

Ana. Option (D] is correct.

m Haman hmﬂr OVUM  Consists
“immﬂwmmmwg{m
chromosomes.

Q. 7. A mature sperm of human male contains:
(A) Both X and Y chromosomes
(B) Only ¥ chromosome
(C) Only X chromosome
(D) Either X or ¥ chromosome,
Ans. Option (D) is correct

E’Fimﬁmﬁummmmmmmﬂ

y .n.l“'h H’E “ru_l
ﬂﬂ‘ﬁl‘x ar ?&mmmw m contain

Q. 8. Which type of gene is only expressed if there are
two genes of that type of gene are present?
(A) Dominant

(B) Recessive
:':j ‘:U-dﬂlmimm
(LY Mutamnt

Ans. Option (B) is correct,
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Im'wmm aead
expressed. In heterozygous con
dominant one will be expressed.

Q. 9. The pechnical term for the sudden inhertable
change in the gene

(A} Allele (B} Mutation
(C) Variabion (D) Aulosome
Anz, Option (B) is correct.
Explanation: Mutation is a sudden change in

one or more genes or in the number or in the
structure of chromosomes. It is a rare, random
and discontinuous inheritable change in the

genetic material of an organism.
Q. 10. Name the pair of genes responsible for a particular

characteristic in an individual.

iA) Homologous chromosome

(B) Trait

{C) Alleles

(D) Factor

Ans. Opton (C) is correct.

Explanation: Alleles are wvarious forms of a
gene or Mendelian factor which occurs on

the same locus on homologous chromosomes
and control the same character Alleles or

allelomorphs control different expressions or
trzits of the same character {e.g., tallness and
dwarfness in Pea). P
Q. 11 Identify the odd one from the following term:
{A) Chicken pox (B} Colour blindness.
(C) Haemophilia D) Albinism,
Ans. Option (A) is correct.
Explanation: Colour blindness, Haemophilia
Chicken pox is a viral communicable disease.
Q.12 Name the physical expression of genes in an

individual,
{A) Genotype (B) Allotype .
(C) Homozygous {D) Phenotype

Ans. Option (D) is correct.

.13, Identify the type of gene, which in the presence of
contrasting allele is not expressed,
(A) Recessive {(B) Dominant
{C) Co-dominant (D) Co-recessive

Ans, Option (A) is correct.

Oewaal ICSE MCQS Chaptarwise Cuestion Bank for Samester L M"?’m F

: ¢ In  homozygous  conditioy,
heteroygous condition where  contrasiin,
dominant gene s present, it will dominate gyg,
the recessive one and expresses itself

Q. 14. Which of the following statement I8 true g

aulosomes’

{A) Chromosomes other than the pair of g
chromosomes are autosemes.

{B) Autosomes are the genetic makeup of 4
organism,

(C) Autosomes are the phj’ﬁin‘.lﬂ] or the observahls
characteristics of an organism.

(D) Sex chromosomes are also called as autosomes.

Ans. Opton (A) is correct.

ation: Autosomes are the chromosomes
having genes for anything that is not related
with sex determination. They carry genes that
control somatic raigs.

Al Q. 15. After crossing of pure breed tall plant with
round seed and short plant with wrinkled seeds,
the possible outeome of F, generation will be:

(A) Tall plant with round seeds
(B) Tall plant with wrinkled seeds
(C) Short plant with round seed
(D} All of the above

Ans. Option (I3} is correct.

E:;ulnmﬁummadihyb:idnm,&upmm-
of F, genemation will have four types of
phenotype in a ratio of 9:3:3:1, These are tall
plant and round seeds, tall plant wrinkled
seed, short plant and round seed and short
plant wrinkled seed.

Q.16. What is the phenotypic ratio of F, generation
if homozygous dominant plant is crossed with
homozygous recessive plant in monohybrid cross?
(Ay 1: 21 (B} 3:1
C) :33%1 (D 1:1:1: 1

Ana, Option (B) is correct.

Expianation: In a monohybrid cross, the
progeny of F, generation will have fou gpes
of phenotype in a ratio of 3: 1. '
Q. 17. How many pairs of sex chromosome are present in
zygote of human beings?
(a)1
(€3

(B) 2
(D) 4
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,18. Mendel sclec : ing is heterozygous?
Q b aryiies: clected pea plant for his experiments 0. 19, #:"T;I;::F ihe following o
A} The lanst i b {
(A) natul::-.,ﬂ Plant is bisexual ang self pollinating in (C) RRTT (D) Rr
(B) The pea plant has beautifil [} is correct.
~ il Ans, Option (17}
{C) Cross pollingti : 1 flowers
(D) All of the abone POl in pea plants Explanation; An individual  having ﬁ
i i Mendelian faclors OF EENes
Ans. Option (A} is correct, contrasting or heterozyg
d i charactef: Heterozyf
Explanation: The pea plant is self pollinating individunal s also called hybrid. &8, i

in nature because pea flower is bisexcual.
pollination could be prevented by rumnvhﬁ'i]:
the male reproductive parts of the Aower
Cross-pollination could 'hedmwutlﬂ::hmr..

@ASSEnﬂnN AND REASON MCQs

Directions: In the following questions, a statement of
Assertion (A) is followed by a statement of
Mark the correct choice as: M i
(A} Both (A} and (R} are true,
explanation of (A).
{B) Both (A) and (R) are true, but (R) is nct the correct
explanation of {A).
(C) (A} is true, but (B) is False.
(D) {A) ts false, but (R) is true.
Q.1 Assertion (A): Sex of the progeny in humans is
decided by the chromosome received from father.

Reason (R): Human male sperm has ome X
chromosome and one Y chromosome.

Ans, Option [A) is correct.
Explanation: If child gets X chromosome wll

be a female and if child gets ¥ chromosome
will be a male. Chromosome of ‘mother does

not decide the sex of progeny.

amd (R) is the cormrect

Q. L Assertion (A} Mutation is sudden changes in one
ar more genes in the progeny.
Reason (R): Variation is important for the survival
of the species in long term.
Ang. Option (B) is correct.
Explanation: Mutation is a rare, sandom.
genetic material of an organism. Variation is
the differences among the members of same.

Q.5 J"I-E!;!rtinn {.ﬁ} Genotype is the gene com plement o
genetic constitution of an individual.
Reason (R): For recessive gene, the phenotype s
dissimilar to genotype-

Ans. Option (C) is correct.

includes all dnﬂ&mmmdmﬂveﬁmﬁf&ﬁ
expiession can be due to its homozygous
Q. 4. Assertion (A): Chromosomes other than the pair af
sex-chromosome are called alleles.
Reason (R): Alleles or allelomorphs control different
expressions of raits af the same character.

Ans. Option (D) is correck.
- chromosomes that contain genes for anything
“that does not relate to sex determination.

Ty [

m 0. 5. Assertion (A): Colour blindness is more commaon

in men than women.

Reason (R} Colour blindness is more commaon
in men than in women because men only have
o X chromosome, while women have two X
chromosome,

Amns. Option (A) is correct.

as in colour blindness is called criss-cross
hheﬂﬂ:w,ﬂlhhbmﬂﬂmmm]m
get it from the otherwise normal but carrer
mother and a colour blind father may pass it
an to the daughter (female) making her colour-
blind if the mother is carrier

Q. 6. Assertion (A): Mendel selected pea plants for l'us
experiment,

Reason (K): Pea plants were the nly plants he
could gather for his EXpeTiment, Sl

Ans. Option (C) is correct,
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Explanation: Mendel selected pea plant for his
experiments because garden pea has distinet,
easily detectable contrasting traits, Also the
pea plant is self pollinating in nature because
pea flower is bisexual. Self pallination could be
prevented by removing the male reproductive
m of the flower. Cross-pollination could be
artificially.

Bl Q. 7. Assertion (A): In a cross between re breedin
red flower (RR) pea plant and white Ei'::wer (rr) peﬁ
plant, the F, generation is red flowered though it
has received both the factorg ( Randr).

Reason (R): The dominant nature of factor for red

ﬂn'-?.rel' colour and recessive nature of the factor for

white flower colour give the colour to the flower.
Ans. Option (A) is correct.

Explanation: In & hybrd, where both the
contrasting alleles and unit factors are present,
only one unit factor /allele called dominant
is able to express itself while the other factor/
allele called recessive remains suppressed.

Q. 8. Assertion  (A): Characters such as tallness and
dwarfness in pea plant are inherited independently.
Reason (R): When a homozygous tall pea plant is
crossed with dwarf pea plant, medium sized pea
plant is obtained in F, generation.

@CASE-BASED MCQs

er-l, MCIa: i
Oswaal ICSE MCQs Chapter-wise Cusstion Bank for Semest ; T |

Ans. Option (C) is correct.
Explanation; When & homozygous tall pea
ph'nthm&wﬂhdwarf pea plant, all taf)
peaphnumuhmmﬂdinff, generation.

Q. 9. Assertion (A): Munnh}ri'rﬂd Cross is the inheritance
of one pair of contrasting characters.

Reason (R): Dihybrid Cross is inheritance of twg
pairs of contrasting characters.

Ans. Option (B) is correct.

Q. 10. Assertion (A): Eye colour, hair colours and height
are traits which are not inherited from parents.
Reason (R): Inherited traits are transferred from
parents to children.

Ans. Option (D) is correct.
Explanation: Eye colour, hair colours and
‘height are genetically inherited traits. These
are expressed by genes and are transferred
from parents to off spring.

Picture Based Questions

L. Study the image given carefully and answer the
questions,

Selfing
Tall Tall
Tt Tt

. 1, Which of the two contrasting trait is dominant?
(A) Tall (B) Dwarf
(C) Co-dominant (D) Mone
Ans. Option (A) is correct.
are tall, thus tall is dominant over dwarf.
Q. 2. Which Mendel Law is applicable in Q17
[A) Law of dominance
(B} Law of segregation
(C) Law of independent assortment
(D) Law of purity of gamete.
Ans, Option (A) is correct.

Explanation: In a hybrid, where both the
contrasting alleles or unit factors are present,
omly one unit factorfaliele called dominant, is
able to express its effect while the other factor
allele called recessive, remains suppressed,
Q. 3. What Is the phenotypic ratio  after selfing in F2

generation|
(A)1:2:1 (B) 3:1
cp1:1:1:1 (D) 9:3:3:1
Ans. Option (B) is correct.
Explanation: In F2 generation il and dwarg
plants are formed in 3 : 1 ratio, so that each
gamete receive only one factor, either dominant

or recessive.
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. What i= . ;
Q-4 at 1= the BEROLYPIC ratin afiger selfing in F
d

generabion?
{(A)y1:2:1
{B) 3:1
(C) %:3:3:1 () 1:9:1:1
Ans. Option (A) is correct,
Explanation: Geng

after selfing
lndrthnnﬁnn{ﬁl;l. WS I

l:!'. 5. Define Mulﬂﬁ;ml

(A} Regular change in one or more genes or in the
namber or in the structyre of chromosomes,

(B} Sudden change in one or more genes only.

(CY Sudden change in one or MOre genes nr-in the
number or in the structupe of chromosomes.

(D) Sudden non inheritable change in one or more

EENES or in the number or in the structure of
chromosomes

Ans, Option (C) 18 correct.

Explanation: Sudden changes in one or more
genes in the progeny, which normally may
not have existed before. Mutation may be
of gene mutation - changes in the DNA and
chromosomal mutation - changes in the
number of arrangement of the chromosome.
IL. Read the paragraph and study the image carefully.

Answer the questions from Q1 to Q5.

G. | Mendel (1822-1884), the father of genetics, was

an Austrian monk He was the 1st scientist who

made a systematic study of patterns of inheritance of

characters from parents to progeny. He carmied out

breeding experiments on garden pea plants (Pisum
safivum) and formulated basic laws of heredity.

Mendel crossed a pure tall garden pea plant and
a pure dwarf pea plant, the resulling offspring
were called F| generation. Mendel continued his
experiments further and allowed self pollination in
F, hybrids, The resultant off springs were called F,
generabion

Gregor Johann Mendel
0.1, Which of the following is not Mendel's laws of

inheritance? .
{A) The law of dominance.

2"

(B} The law of seEregation
(C) The law of independent as
(D) The law of impure g3 miles.
Ans, Option (T3] is correch
mation: The law of segregation is also
referred to as law of purity of gametes. In F,
generation tall and dwarl planis are formed in
4: | ratio, so that each gamete receive only one
factor, either dominant or recessive, Hence,
pgametes are pure,
0. 2. Mendel sclected pea plant for his experiments

because:
{A) Gardeni pea has distinct, easily detectable

gorbmeni

conlrasting traifs.

(B) The plant reproduces well and grows o
maturity in a single season with less generation
Hime.

{C) The pea plant is self pollinaling in nature
because pea flower is bisexual.

(D) All of the above.

Ans. Option (D) is correct.

Explanation: Self pollination could be prevented
by removing the male reproductive parts of
the flower. Cross-pollination could be done
artificially.

Q. 3, Which law of Mendel states ¥ the two contrasting
factors do not mix in the F,_ generabion but separate
from each other at the Hrme of gamete formation™!
(A) The law of dominance,

(B} The law of segregation,

(T} The law of independent assoriment

(D} None of the above

Ans. Option (B) is correct.

Explanation: During the formation of
gametes, the paired factors or traits separate,
or segregate, andomly so that each gamete
receives one or the other with equal likelihood.
If an individual contains a pair of like factors,
then all its gametes receive ane of those same

kinds of factor
Q. 4. Which one of tfollowing is the phenotypic ratio of
the F, generation?
(A) 1:2:1 (| 31
ICh %331 My 1:1:5:1

Ans. Option (C) is correct.

Explamation: Mendel allowed self pollination
of F, dihybrids and observed F, generation. In
F, generation, he found yellow round; yellow
wrinkled; green round; green wrinkled pea
plants in 9:3: 3 . 1 ratio. In this cross, after
F, Beneration, two more new varieties of pea
plants are formed besides the parents. They ane
yellow, wrinkled and green, round plants.
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Q. 5. What was the term used by Mendel for “gene"?
(A) Factor (B) Trail
(C) Blemend (D) Uit

Ans. Option (A) is correct,

Explanation: Mendel found that there are
alternative forms of factor which we now
called genes that account for varistions in
inherited characteristics,

IBI] 111. Read the paragraph and study image carefully.
Answer the questions from Q1. to (5.
Pea plant can have green pods or vellow pod.
Mfm !J:&ds are either constricted m}E‘lﬂatm.!]. A
Scientist decided to pollinate a pea plant which
is homozygous for green pods which are inflated
(GGH) with a homozygous plant for yellow pods
which are constricted (ggii). Resulting pods were all
green and infated.

Pea Plant
Pure pea plants with Pure pea plants with
ETCCT, GG:E_&] pads  yelbow, constricied pods

S

Q. 1. What will be the genotype of pea plants after F,

generation?

(A) Ggli (B) GGl

(C) Ggii (D) ggll
Ans. Option (A) is correct.

Explanation: A character is represented in an
individual (diploid) by at least two factors.
The two factors lies on the two homologous
chromosomes at the same Jocus. In a cross

between pure breeding green and inflated
(GGI ) pea pod and yellow and constricted

(i) pea pod, the F, generation is pea pod has
received both the factors (G, g and L, i ).
Q. Z In Law of dominance, what does 9: 3: 3: 1 mtioin F,

generation represents?

{A) Phenotypic ratio

(B} Genotypic ratio

(C) Both Genotypic and phenotypic ratios

(D} None

Chiwaad |CSE chl Chapter-wise Queslion Barik for Semeatery MCI"“--:

Ans. Option (A) is correct.
¢ A ratlo M'ih?:iﬂ‘-i Emﬂum
jypes amaong  offs I re
El,l-::.. two dihybrids matPE. nl-%:-re allele ‘!:u[-::
dominant over £ and [ s dominant over |
giving four different types of phenctypes,
Q. 3. Which type of mmn&n‘m has oceureed to Producy
F, generation?
{A) Self pollination
(C) Self breeding
Ans. Option (B) is comrect.
Explanation: The F, Emmﬂm results from
cross-pollination of two pure breeding parent
Pmmmubgm_@ﬂhme dominant parent
oy

Q. 4. What will be the possible combinations of the
gametes that can be obtained if bwo F, hybrid plants

{B) Cross pollination
() No pollination

are crogaed?
{A) GI, Gi, gg. 1 (B} gt i, GG, g8
(C) GL GI, gi, gi (D) G, Gi, gl, gi

Ans. Option (D) is correct.

Explanation: There are four possible
combinations of gametes for the Ggli parent.
Half of the gametes get a dominant G and g
dominant 1 allele; fhe other half of the gametes
Bet & recessive & and a recessive i allele, Bath
parents produce 25% each of GI, Gi, gl gi
Q.5 The characters which appear in the first flial
generation are called

(A} Fecessive characters

(B} Dominant characters

(C) Lethal character

(D} Co dominant characters
Ans. Option (B) is correct.

Explanation: In a hybrid, where both the
contrasting alleles / unit factors are present,
only one unit factor fallele called dominant
is able to express itself while the other factor/
allele called recessive remains suppressed.
IV. Read the paragraph and observe the carefully,
Answer the from Q1 to ()5,

Riya wanted to find out the genotype of a pea
plant having purple coloured flower in her kitchen

garden. For this she crossed purple coloured plant
with white coloured plant. As a pesult, all the plant
F'I'I.'ld'lJl'-"Ed- had purple coloured fowers, S0 she
decided for F, generation by selfing these plants of
F, generation. On selfing, she got 25% plants with
white flowers and 75% plants with purple flowers,
Now she can determine the genotype of purple
coloured plant by crossing it with white coloured

plants.
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Q]What could be the reason for purple flower after
crossing  purple  coloured  flower with  white
coloured flower in F, generation?

(A) The law of dominance,

(B) The law of segregation,

(C) The law of independent assortment

(D} The law of independent assortment
Ans. Option (A} is correct.

Explanation: In a hybrd, where both the
contrasting alleles and unit factors are present,
only one unil factor /allele called dominant
is able to express itself while the ottier factor’
allele called recessive remains suppressed. The
dominamt nature of factor ¥or purl';'.k flower
colour and recessive nature of the factor for
white flower colour give purple colour (o the
flower
Q. 2 In white flowered plant, allele is expressed in
(A} Heterozygous condition
(B) Homozygous condition
{C) Will not be expressed
(D) F, generation.
Ans. Option (B) is correct.

exprosses Heelf
Q. 3. What is the genotype of individual obtained after F,
generation?
(A) All are homozygous dominant
(B) All are homozygous recessive .
(C) All are hybrid/heteroeygous t'-ece:.mw
(D) All are hybrid/heterozygous dominant
Ans, Opton (D) is correct.
: All individual are Mpuqﬁ
heterozygous  dominant  because
caloured fAlower s dominant over white coloue
Q. 4. The character purple colour of flower that appeared
in F, generation is called
{A) Expression character
(B} Lethal character
{C) Deminant character
(D) Recessive character.
Amns. Option (C) is correct.
Explanation: The character purple colour of
Bower that appeared in F, generation is called
#re able to expressed themselves even in
= . " 3 .j. E: -;Ii :UI..ﬁ_ -u.lmL
(. 5. What {s the scientific name of Pea plant?
(A) Pisim safiveum (B) Pisum litrosa
{C) Poa lifros (D) Poa satioum
Ans. Option (A) is correct.
Explanation: Pea i.e. Pisum sativum, also called.
garden pea, is a herbaceous annual plant in the
‘family Fabaceae, grown virtwally wordwide
Ffor its edible seeds. :
a0
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lsotonlc | Hyperlonic

Hypotonie

Loss of excessive water it in ane of the forces to raise water up
in the form of tiny r.erIpH. through the stem knfo the leaves
It is the relative concentration of
the solutions that determing the / /
Guttation

Root Pressure

direction and extent of diffusion

[t's main function is to absorb water and
minerals from the soif and condisct them
in shoat system,

DIFFUSION LISMISTS ACTIVE TRANSPORT

1. Driffasion is the tusaport of gases or Dumasls is e manipar of waker Activee ranspart is B pasage of sl o Fhotosynthesis
disssived sabstances in sok=an throegh a semil-perrmesbie dons friomits kowar 1o highee P
mpmurr@mm&ma stembeans om & liton of ks cificentralion usng ooty frum he cell ITEMP“ED“

i fegion of kew conoerdration whin corcisirition b g solutien of kigh Ercugh & Fring memteance, :
the: hw e in dwet ronimt mcenimlisn Iransportation
L Ligwids andt gases can diffuse cver Water ooy fransparted over s Cell ememgy o ATF s Mechanical Sk
considerable divianie shedt distance. aredied o franspiration '-]‘Lﬂ;t‘!:;temhﬂ Stiffness
of roots
1 Movement of the moerules of solute Mivement of the mosculs of caly Movamest of ioes only, I'IEEﬂl'Pt[l:I‘I'I ;
e walvent. water as & by alhet than walsr i Root hairs have
= conduction of thin walls.
i hpidiug.hhrinwlnﬂum_ﬁh:r-m Rapiid process, “wa_ndmmlﬂ

Cell sap of root hair is of

5. TEeraport from high to s Transport of water from a selutien of Irhmmnh:-rmm-lq;jm:i ""h. =T % .
concentration song & gradiest fow concentration Jmare water concentration gradien| ‘\ Inhibition higher concentration,
msbecules) bo (hatof a Eijgh
concentnafion (fewes water Diffusion
a) Surtace area of

- rools s enormoys
Camiogis

e onper [ (ERSTRINONE

* Firsd 1 = Level *T‘I'|.1|'|IL¢'|-~=II

B, Clxaim with or widhedit & Futhur g I.rrhgl.rrrlm-lii-in,!; A iy selective e ITESTane: 5 pywe el
nan-lving permesbie membeans semipermiable membrane rosdad
1

e

Turgidity and Flaccidity

e,
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ABSORPTION BY
ROOTS

Syllabus

REVISION NOTES

Ty

® YV & =

Processes of Water and Mineral absorption

Introduction
Plant physiology is the branch of botany which deals with the study of metabolic activities or life processes of

plants. Stephen Haler is considered as father of plant physiology. In India, Father of plant physiology is Sir. ].C.
Bose,

Water farms 66 % to 90 % of the total body weight of living beings.

Gases, minerals and other solutes enter the plants and move from cell to cell,

Imbibition

Imbibition is the absorption of water by solid particles of an absorbent substance without forming a solution. e.g.,

swelling of seeds. .
Imbibition results in an increase in volume, liberation of heat and development of pressure called imbibition

pressure.

Diffusion

s  Diffusion is the movement of molecules of a substance (gas, liquid or solid) from — e e——
the region of higher concentration to the region of lower concentration. bt i Aamte —l

s The diffusing particles create a certain pressure called _..;ii[-[-._mnn pressure (DP) p—
which is directly proportional to the number or concentration of diffusing particles. e

- The molecules move from ]'l:ighEl DOPF to lawer DIP, E

*  Diffusion is mei?:tant for gaseous exchange of plants with atmosphere through sl
stomata and lenticels. s e

Tuni;:iq- S = —

* Relative concentration of the solations that determine the direction and extent
of diffusion is called tonicity. Depending uporn the lonicity, external solution may be:;

“_] H:ql"pmnl'l.il:: I¥ the a;t-en'm:l solution has low solute {DI' |':ig|'| m[v.eut} concentration lJ.'I.ilh, the cell, thven it 18
called a hypotonic solution or in other words, the solution is said t be more dilute than the cytoplasm of

the cell.
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{ii)  Isotonic: If the external solution has a similar or solvent concentration as the cell, then itls called as isotonje

soluion.
then it

called a hypertonic solution or in other words, it s said to be more concentrated than the cytoplasm of the

cell.

¥ OsmpDsis

o Osmosis i the movement of water fram the region of higher chemical potental {dilulg solution) 1o the
region of its lower chemical potential (concentrated solution) when diffusion of solute is prevented by a
semi-permeable membrane,

¢ In plants osmosi= playvs very important role in absorption of waler and mineral salts from soil 3 mabs

HUL:WH can be of following two types, depending upon the concentration of the cell and the surrounding
um -

¥* Endosmosiz and Exosmosis

. E:]drmmi-‘ '8 the ssmotic entry of water into a cell or system, when placed in pure water or hypotonic
whinn.

7 Emmtmﬁ 1= the osmotic withdrawal of water from a cell or system, when placed in a hypertonic solution,

®  Osmotic pressure is a maximum pressure which can develop in a system due to osmotic entry of water into
it under ideal conditions, Osmaotic pressure is also defined as the pressure required to completely stop the
entry of wiaker into a oemotically active solution across a semipermeable membrane.

*  Root pressure is 3 hydrostatic pressure. The cells of roots exert pressure due to which ascent of sap occurs,
The force of root pressure is maximum in spring in tropical regions and minimum in summer.

*  Turgidity is a condition of being fully distended due o endosmosis. Healthy plant cells are turgid and plants
rely an turgidity to mainkain rigidity.

. Fhu-_ldit_-,_- is a condition of absence of rergidity in which cell lopses water from its cytoplasm due to exosmosis.
Such cell mk'..nnwn as flaccid cell. e.g,, wilting property of leaves when plant is exposed to the sun.

*  Plasmolysis is the shrinkage of protoplast from the eell wall dus ko exosmosis caused by hypertonic solution.
Permanent plasmolysis causes death,

*  Deplasmolysis is when a plasmolysed cell is kept in water or hypotonic solution. Water enters the cell due
i endosmnosis,

Absorption, Characteristics of Root and Ascent of Sap

Absarption of Water

®  Absorption of water and minerals by plants mainly occur through roots. The maximum absorption takes
place through root hairs located in the root hair zone tying just behind the root cap.

®  Thereare two distinct mechanisms of water absorption by plants - Active absorption and Passive absorption.
Theese two mechanisms operate independently of each othes,

Active absorption

®  Active absorption of the water involves the expenditure of metabolic energy (ATP) released through
respiration.

¢  In this process the root cells play active role in the absorption of water.

Passive transpord
s  Passive absorption is mainly due to transpiration, where the root celis do not  [Sn o know more
play any schive role, bul they remain passive, about this topic

®  This process does not require the expenditure of metabolic energy.
s Passive absorption of water accounts for about 98% of total water uptake by a plant.

Root Hairs i
L] Root hairs play very important rale in the absarphion of walir, _ of minerals
o These terbas; trrowths of epiblema cells present just above the zone of
ﬂ_ﬂ.‘ TECFIREr  DLRReTd) iy P T o
elongation know more

gLy abuut this topic
8  Because of their narrow nature they can pass easily into seil interspaces whene
capillary water is available for absorpton,

o Cell sap of central vacuole exerts an osmofic pressure for absarption of water.

RATNESH SINGH
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3 Ascent of Sap

Upward transport of water o aerinl parts along with the dissolved mineral salts from roots to the

el parts Agains] [he d':r"l"“llwfll'l.l ]l1.1|| ol F'.T'“'"'.I" is called ascenl ol AAF.

Ascent of sap takes place through xylem,

Several theories has been put forward fo explain the mechanism af ascent uf_ﬁtup, These are Vital force
&l“":ﬂ Koot Pressune H‘“ﬂ"r ':'ipilhr}- force l'l".lﬂlrj" amd Coheslve Fapricar [het,ll'r Tesed ny sl aff the waorkers

believe in the Cohesion tension theory,

¥ Cohesive force theory

Cohesive force is the force created due o mutual attraction between water molecules.

IIJU'.'.' sl h'ﬂ]'l#p‘[[ath_jm IﬂTHE I-1'I-I-|'Irltlt_'|.' of wakor b4 Lost, watﬂ'f furm!’. H ﬂ:j“ﬁn‘l.l-l'_lﬂﬁ- -.‘L'IILI:I'I'II'I in thE If]l!‘.l‘l'l ﬂf u'!E
leaves i thie xylem of the root. Due to cobesion, the water column does not break.

Cohesion of water and trai wpiration pull theory was given by Dixon and Iﬂllf .[ iBG4 ). It was further improved
by Dixon in 1914,

According to this theory, a tension {transpiration pull) is created in water in the xylem elements of leaves
due to constant transpiration, This pulls water upto the top of the tree.

The continuity of water column in the xylem is maintained due to cohesive and adhesive force of water. This
theory is widely accepted.

Ringing experiment shows that water and minerals reach to the top through xylem. * Ringing means the
removal of continuous band of Hssue external to the xylem. Organic food accumulates above the ring and
swelling takes place suggesting the downward movement of the solutes.

Transpiration

# Introduction

The loss of water in the form of water vapours from the aerial (living) parts of the plant is called transpiration.
CoCl, paper method is used to compare the rates of transpiration. Moisture coming out from stomata bumn
blue CoCl, paper pink

# Types of Transpiration

There are three types of transpiration stomatal, cuticular and lenticular

{a) Stomatal transpiration: occurs through stomata.

(b}  Cuticalar transpiraion: occurs through cuticle of leaves and green
herbaceniis stems.

{¢}  Lenticular transpiration: occurs through lenticels present on woody stems, o

Ganong's Potometer method of measuring the transpiration is based on the : 3

assumption that the rate of absorption of water is approximately equal to the rate of Transpiration

transpiration.

Transpiration is more rapid during day than night because stomata closes during

night.

» Adaptations in Plants to Reduce Transpiration

There are various adaptations in plants to reduce transpiration like:

(i) Leaves recuced to spines o reduce the surface area for transpiration.

i) Wasy Jeaf cuticle, which is impermeable to water and stops evaporation,

Giij Reduced number of stomata which reduces the transpiration rate.

Many arid climate plants have spedalized form of photosynthesis, which is called CAM photosynthesis.

In these plants, the stomata remain shul during the day to reduce evaporation but open at night to collect

carbom dioxide.

Many chemicals (anti trangpi:rmltg:l hawe been fl'.I'IJI'!d i r-m:lu-.-.l lh.E rale of ranspiration withou affecting
CO, update, &.g. Phenyl mercuri Mera.‘hr (a f'llll,ﬁjl..?dl'}_.- abscisic acid (ABA) and €O, : Silicon emulsion and
levwy viscosity waxes cover stomata as a film, allow U0, &0, exchange but resist diffusion of water.

# I:;l.lllil:.iu:.uq and HIE-I!diﬂE

-
L]

Guttation §s the loss of water in the form of liquid drops. Tt usually oeeurs due to oot Pressure.
Bleeding is the exudation of sap ar watery solution from the cut o Injured parts of the plants,
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& mnEmonics

Concept | Types of Solutions

Mnemonics : Hand In Hand

interpratation:
Hypertonic, Isotonic and Hypotonic salutions

Concept: Pathway of water absorption in
plants
Mnemonics : RECEPto R X (receptor X)

Interpretation:
Raot  hair,  Epidermis,
Pericycle to Root Xylem

KNOW THE TERMS

Cortax,

Endadermis,

Concept: Environmental Factor affecting

Transpirat
Mnemonlcs: Let's Work Together in
HomeWork

Interpratation:
Light, Wind, Temperature, Humidity and Water

availabllicy

" :pnp]in pathway: Ilj..-. the movement of waler through cell wall of plant cells without crossing any membrane.
* Symplast pathway: It is the movement of water through netwark of cytoplasm of cells which is interconnected

by plasmodesmata

through it

Waler potential: It is the potential energy of water.

& F & & & & @

:nl':ll pressure: It is the pressure exerted by the cell wall on protoplast of turgid cell
mpermeable membrane: It is the membrane which does not permit the solvent and sohzte molecules to pass

Semi permeable l:m'mbra.?u: It is the membrane which permits only solvent molecules to pass through it.
Permealhll:_membmne: Itis the membrane which allows both salvent and solute molecules to pass throogh it.
Transpiration: It is the loss of water from the living aerial parts of plant.

Guitation: It is the exudation of water from hydathodes present at vein endings.

A:Tce_nt of sap: It is a process of rising up of water and minerals from roots o ip of leaves through xylem.
Wilting: It is the dehydration of leaf cells which results in the closure of stomata,

 B¥ uinieie croice ouestions R B

@ STAND ALONE MCQs

ml Q 1, Diffusion

(A The movement of molecules of a substance
from the regian of higher concentration to the
region of lower concentration,

{B] The movement of molecules of a substance
fraom the region of lower concentration to the
region of higher concentration.

(C) The movement of molccules of 8 substance
from the reghon of higher concentration to the
region of [ower concentration through semi

permeable membrane
(D) The movement of molecules of a substance
within =ame concentraton,

Ans. Dption (A} is correct

RATNESH SINGH

Explamatios;  Diffusion s the process  af
Vet of molecules under a concentration
gradient. The molecules move from a region
of higher concentration to a region of lower
concentration until the concentration becomies
equal throughout.
Q. 2. Plasmolysis
(A) The phenomena of contraction of cytoplagm
From thie cell organelles, '
{B) The phenomena of contraction of ool
from the nuctear membrane i aais
‘(::I Tha FI.II.'I'HII:I.IEI:I..J ol contrackkon of cytoplags
frown Hhe cell wall ’
(D) The phenomena of contraction of oy Ias
from the cell membrane yRaop

Ams, Chpliom (L) is correct
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plasmolysis causes death
":.l" 3, TLlf'Pj"-ﬁl .i,l'
(A) A condition of bedn
EXOSINES,
{B) A condilion
endosmosis,
{C) A condition
plasmaolysis,
(D) A condition of being fully distended due to
diffusion,
Ans. Option (B) is correct.

Explanation: Turgidity is a condition of be
fully distended due to endosmosis. Haﬂag
plnm‘ct'lﬂs aré turgid and plants rely on
turgidity to maintain rigidity,
Q. & Bleeding
(A) Exudation of cell sap from any injured or cut
part of a older tree.

(B) Exudation of cell sap from any injured or cut
part of a plant.

(C) Exudation of cell sap from leaf margin of a
plant.

{D) Exudation of cell sap from any aerial part of a
plant.
Ans. Option (B) is correct

Explanation: Bleeding is the exudation of sap
or watery solution from any cut or injuted parts
of the plants due to increased rook pressure,
State the exact location of the following:
Q. 1. Hydathodes
(A} Root tip (B) MNodes of stem
{C) Leaf margin and tip (D) Flowering bud
Ans, Dption (C) is correct

ion: Hydathodes are the structures
involved in the gutlation process that occurs in
the plants. These are located at the margins of
the leaves,
Q. 2 Lenticels
(A} On the bark of the older woody stem
(B} On the leaf of the older woody stem
(C) On the bark of the young stem
{D} On the nodes of the older woody stem
Ans. Option (A} is correct.
: Lenticels are open pores present I
m:am of clder woody plants.
Q. 3. Stomata
{A) Root hair
(€) Surface of leaves
Ans. Option (C) is correct.
Explanation: Stomata are found on either both
iﬂnmmjuutnnzmd: of the leaf. They are
found on the epidermis of leaves

B fully distended due to
of being fully distended due to

of being fully distended due to

B} Internode of stem
(D) Flower petals

Q. 4. Epiblemi
{A) Root celts (B} Stem cells
{(C) Leaf cells ([} Fliwer

Ans, Option (A} is correcl.
Explamation: | iblema is the mostly outermost
u_nﬂ.n}r:t'n'ﬂgumgir::ln with various unicetlular root
hikrs
State the function of the following;:
[A] Q. 1. Semi permeable membrane
{A) Allow some molecules to pass through while
blocking the passage of water
(B) Allow some molecules to pass through while
blocking the passage of other molecules,

{C) Allow water molecules 1o pass through while
blocking the passage of other molecules.

(D) Aliow all molecules to pass through.
Ans. Option (B) is correct.
;A semi-permeable membrane is
a barrler that will only allow some molecules
tor pass through while blocking the passage of
other molecules.
0. 2. Lenticel
{A) They allow diffusion of gases for respiration
only.
{B) Theyallow diffusion of gases for photosynthesis
only.
(C) They allow diffusion of water molecules for
respiration and photosynthesis.
(D) They allow diffusion of gases for respiration
and photosynthesis,
Ans, Option ([} is correct.

Explanation: Lenficels help in faclitating
the process of transpiration in woody plants
through diffusion, They allow diffusion of
gases for respiration and photosynthesis
. 3. Hydathodes
(A) Help in guttation
(B) Help in transpiration
(C) Helps in respiration
(D) Helps in photosynthesis
Ans. Option (A) is correct,

mﬂm mﬂ ¢ Guttation can occur through
Openings present on the margins of
the leaves that are knawn as hydathodes.
Q. 4. Stomata
(A) For exudation
(B) For removal of cell sap
(C) PFor paseous exchange
(D) For photosythesis
Ans. Option (C} is correct.

Explanation: Stomata are the structures mainly

responsible for the gaseous exchange in the

process of photosynthesis iratd
Sirariation respiration and
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Q. 5. 5ea fish when put in the tap water
L4
(A) Endoamuosis
(C) Plasmolysis

Ans. Option (A) is correct.

Explanation: The sea fish that is used to sale
&Tu that has high salt content {solutes) and
mwuﬁm&-:m:hm.m-M

when you place a sea fish in freshwaier, th

- mm:ﬂmmmdlm&bmtfbemmemrgid].
Q. 6 Choose the correct answer fro
ophions given below, SR
A plant cell can rupture if:
{A) Wall pressure equalizes turgor pressure.
iB) Turgor pressure excesds wall pressure.
(C) Wall pressure exceeds osmotic pressure.
(D) Turgor pressure equalizes wall Pressure,
Ans. Option (B) is correct.

Explanation: Turgor pressure helps to maintain
the shape ﬂ‘mfﬂlrmmm&!m‘l is
a}wqrsequalstuﬂ}ehngurpumna When the
turgor pressure will exceeds the wall pressure
the cell will bairst.
Q. 7. What will be the condition of & plant cell when
placed in hypotonicsolution?
(A} Endosmosis will takes place
(B} Exosmosis will take place
{C) Deplasmaolysis will take place
(D} No change in condition of plant cell,
Ans. Option (A) is correct

Explanation: Endosmosis is the osmotic entry
of water into a cell or system, when placed in
pure water or hypotonic solution.
2. 8. Give the biclogical term of the process of mixing of
two different substances / molecules of different

mhay bursts dug

{HF F"l:'l'l-ﬁ-d'n-;'u!.'ii;
(D) Diffusion

oncentrations.
{A) Flasmolysis (B) Deplasmolysis
() Osmipsis (D) Diffusion

Ans. Option (D) is correct.

Explanation: Diffusion is the movement of
molecules of a substance (gas, liquid or solid)
from the region of higher concentration to the
region of lower concentration.
Q.9.Name the phenomenon by which living or dead
plant cells absorb water by surface attrachion.
(A) Diffusion (B} Osmosis
(C) Imbibition (D) Plasmaolysis
Ans. Option (C) is correct.

Explanation: Imbibition is the absorption
of water by solid particles of an absorbent
substance without forming a solution.

Camastar-l BIOLOGY, /.., i

Q. 10, Which part of the plant transparis water from y,

soil to other parts of the plant?

' B) Phloem
(A] Cortex i
(C) Xylem (D) Root hair
Ans. Option (C) is correct.
Explanation: | lants, Xylem tissue transports
mm“:hamhe; E-_mugl'lrmﬁ to all parts of the
plant.

Q. 11. The cells of roots exert pressure due to which:ascent
of sap occurs 15 called

(A) Turgor pressure
(C} Roob pressure
Ans, Option (C) is correct.

Explanation: Root pressure s a hydrostati
pressure, It is pressure generated by the

cortical cells of the root that pushes the water
and minerals into the xylem vessels for the
upward conduction up to the stem level.
Q. 12, A otonic salubion 15!
(A) If the external solution has low solute (or high
solvent) concentration than the cell
(B} If the external solution has a similar or solvent
concentration as the cell,
(C) If the external solution has a high solute {or low
solvent) concentration fhan (e cell,
(D) If the external solution has no solute present in
it {pure water).
Ans, Option (B) is comectL

Explanation: A solution that has exactly the
same water concentrafion with respect to
another solution is called isotonic solution. In
an isotonie solution, the extracellular fluid has
the same osmolarity as the cell,
Q. 13. Diffusion in plants takes place through:
(A} Stomata (B} Lenticels
(C) Both of the above (D) Mane of these
Ans. Option (C) is correct, -~

Explanalion: Dﬂ'uatﬁ;uiﬁ Impartant for gaseo
exchange of plants with atmosphere H&mngui
stomata and lenticels. Stomata are mainly
present on the surface of the leaves apart from
the epidermal surface c-f].ruu_m; elem Lenticels
anma Present on stems of woody
[AL Q. 14. F}mma membrane of plant cel] is-
{A) Non permeable (B} Semi parmeable

(C) Permeabls (D) Solacti
Ans. Option (D) is correct, ) Selective permeable

Explamation: Flasma membrap,e B iehaaive
I eable brane  ge differentiall
permeable membrape which  allo ¥
passage of moleculey selectively ws  the

(B} Osmotic pressure
() Wall pressure
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Q.15 Which of the {”Ilm"""“‘ll‘-'.

. xarl of & o most
invalve in pathway of I plant does ne

waler alz-u-rplimﬁ
(A) rl-:‘.umm . (B} Xylem
(C) Epidermiz D} Cortex

Ans. Option (A} is correct

Explanation: Phloem transports organic food
made in leaves to storage organs of the plant.

It does not involve in water transportation in

Q.16 What is the name of the process given to the

uptake of minerals ions against the concentration
gradient?

[A) Active transport
{C) Diffusion
Ans. Option (A) is cormect,

Explanation:  Active transport  invalves
molecules moving against a gradient from
an area of lower to higher concentration. It
involves the expenditure of metabaolic ENErEY
(ATF) released through respiration.
@I Q. 17. Which of the following has carrect logical
sequence for transportation of water in plants?
(A) Root hair, Endodermis, Epidermis, Xylem,
Cortex,
(B} Endodermis, cortex, soil water, xylem, root hair,
{C) Soil water, root hair, cells of cortex, epidermis,
aylem.
(D) Boot  hair, epidermis, cortex, endodermis,

(B) Passive Transport
(D) Osmosis

Ans. Option (D) is correct.

Explanmiion; Water enters the roof hair from the
soil by the process of endosmosis. The water
goes to epidermis and then passes through
cortical cells by cell to cell csmosis and reaches
the xylem of the root through endodermis.
Q. 18, Healthy plant cells are
{A) Turgid
{C) Swollen
Ans, Option (A) is correct.
Explanation: Targidity is a condition of being
fully distended due to endosmosis. Healthy
plant cells are turgid and plants rely on
turgidity to maintain rigidity.
Q. 19. State the main function of the lenticels.
{A) They allow diffusion ol gases for respiration
and photosynthesis.

(B) They help in water transport

{C) They provide nutrition to the plant

(D) They are supportive structure of root

Ans, Option (A) Is correct.

: Lenticels are pores, providing
a pathway for the direct exchange of gases
between the internal tissues and atmosphere
through the bark, which is otherwise

impermeable fo gases.

(B} flaccid
(D} Dy

Q. 20, Identify the odd one from the following terms
i (B} Photosynthesis
{7} Guttation

{A) Transpiralion
{C) Phagocylosis
Ans. Option (C) is correct.
Explanation: Transpiration, photosynthesis
and guttation are physiological processes of
plant but phagocytosis is a process found in
animal cells.
Q. 21. Which of the following i3 the exact location of the
hydathodes?
(A) Tip and margins of leaf
(B} Stem and branches
(C) Node of stem
(D) All aerial part of plant.
Ans. Option (A) is cormect.

: A hydathode is a type of pore
found in plants. It secretes water through
pores in the EP]dEFI'I!.i! or leaf margin, typically
at the tip of a margin.

[BI] Q. 22. Which one of the following structure in plants
remains apen always:

{A) Stomata (B) Lenticels
(C) Both (D) None of these
Ans. Option (B) is correck

Explanation: Lenticels always remain open
irrespective of day and night or any other
biological factor. But stomatal opening and
closing is related to various biological factors,

. 23, The biological term for the exudation of sap from

injured parts of a plant is

{A) Guttation (B} Exudatiom

{C) Transpiration (D) Bleeding
Ans. Option (D) is comrect.

Explanatiors: The exudation of water and cell

sap through the cuts or wound of plants is
called as bleeding,

Q. 24. The loss of water in the form of water vapours from
thie aerial {living) parts of the plant is called
(A) Ascent of sap (B) Evaporation
(C) Reapiration (D) Transpiraton
Ans. Option (D) is correct.

| Explanation: Transpiration iz the process by

which aerial part of the plant (mainly leaves)
looses water in the form of water vapour.

Q. 25. In transpiration , water leaves plants in form of

[A) Dew (8) Vapours
(C) Mist (D)} Sap
Ans. Option (B) is correct.
Explanation:

is the process by
which aerial part of the plant (mainly leaves)
looses water in the form of water vapour
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Q. 26. Which of the following
lowers the temperature of plant?
(A} Cuttation (B} Respiration

(C) Photosythesis D
N o (D) Transpiration
ww cools the plant as in
is process loss of water change into vapour
Q. 27. Old woody plants transpire through:
{A) Bark (B} Stomata
{C) Lenticels (I Root

@ASSERTIGN AND REASON MCQs

Directions: In the following questions, a statement of
Assertion (A) is followed by a statement of Reason (R).
Mark the cormect choice as:

(A) Both (A) and (R) are true, and (R} i
explanation of (A}, LS Lhsatics
(B) Both {(A) and (R} are true, but Rii t th ect
explanation of (A). g
{C) {(A) i= true, but (R) is false.
(D) (A) i= false, but (R} is true.
Al Q. 1. Assertion (A): Root hairs become flaccid and
droop when excess fertilizers are added to the moist
s0il around them.

REE!.'H]II (R): Formation of hypertonic solution
which results in plasmolysis / exosmosis.
Ans. Option (A) is correct.
Explanation: Fertilizer along with soil water
acts as a hyperfonic solution. This leads to
Ex0smosis, ie. movement of water from plant,
Thus, the plant begins todie. =
Q. L Assertion {A): Potato cubes when placed in water
become firm and increase in size.
Reason (R): Potato twber cells have very high
absorbing capacity.
Ans. Option (C) is correct.
as & hypotonic medium, thus water enters into
- potato cells due to endosmaosis making them
0. 3. Assertion (A): High concentration of salt is added
to pickles.
Reason (R): It allows pickle to be preserved for long
duration.

Ans. Option (A) is correct.

IV WA v v -

Prociss occu rring in leaves

—

Jastion Bark far semaster, Mm“i =X

Ans. Option (C) is correct help in facilitatin
Lenticels B the
I % in woody plants,

. n of stornata in plant:
a ;-:; :;:::: :aisr (B) Imternode of stem

{C) Surface of leaves {D) Flower petals
Ans. Option (C) is correct.

or on just one side of the leaf. They are
e 'nntht of leaves

Q. 4. Assertion (A} Sugar solution is hypertonic in
nature,
Reason (R): It is less concentrated than water.

Ans. Option (C) is correct.
wm If the external solution has a
high solute (or low solventy concentrabon
than the cell, then it is called a hypertonic
solution. Sugar solution is hypertonic in
nature a3 it s more concentrated than water
Q. 5. Assertion (A): Wooden frames of doors get jammed
during monsoon season,
Reason (R): Wooden frames of doors get jammed
during monsoon season due to the process of
imbibition.
Ans. Option (A) is correct.

mtheﬂu'faue ui-h:i"dﬂ;lphlic colloids. As wood
o weang effinity for water, they absorb water
@D Q.6 .tss::fnwm e
by wall on cell mémbrarl':lt:mwm - presenre e
RHHIP (R): Wall pressure is b
osmotic potential of the vaey
Ans. Option (D) is correct,

exerted ey
o h?ﬂ'mlﬂﬂlmnmmmﬂ-w
. 7. Assertion (A): Wil -
is exposed to the s::_E
Reason (R): The
I;:Il.'.lEl‘Iil'IH.
Ans. Option (B) is coTrect,

eciuse of the negative
olar solution,

of leaves securs when plant

leat cells conpain stomatal


FreeText
RATNESH SINGH


RATNESH SINGH

L3SORPTION BY ROQITS

Ak

Q. 8 Assertion (A): Root hairs play very importani role

in the absorption of water.

e lm:-iﬂu.ca““ of their narrow nature they
can pass easily into soil interspaces wh i
water is available for absarpti pacas Whene: capiliary

' on,
Ans. Option (A) is correct,

ﬁpﬁ;‘h-ﬂﬂ'ﬂtl‘mmmmw&.
of epiblema cells present just above the zone of
elongation. Cell sap of central vacuole sxerts an
osmotic pressure for absorption of water,
Q. 9. Assertion (A): The upward
A o T e M
Reason (R): Ascent of sap
xylem,

Ans. Option (A) is correct,

Explanation: Upward transport of water to
aerial parts along with the dissolved mineral
salts from roots to the aerial parts against the
downward pull of gravity is called ascent of
sap. Due to transpiration, large quantity of
water is lost. Water forms a continuous column
in the xylem of the leaves to the xylem of the
ook,
Q.10 Assertion (A} The diffusing particles create a
certain pressure called diffusion pressure.
Reason (R): Diffusion pressure Is directly
proportional to the number or concentration of
diffusing particies.
Ans. Option (B) is cormect.
Explanation: The pressure exerted
molecules ( ie, gases, liquids or salids ) with
the tendency to diffuse from the of their
higher concentration to the region of their
lower concentration is known as diffusion
pressure.
(. 11. Assertion (A): Balsam plants wilt during mid day
even if the soil is well watered.
Reason (R): The rate of transpiration is more in mid
day.
Ans. Option (A) is correct.

ior: Balsam plants wilt during mid
day even if the seil is well watered because
the rate of transpiration is more than the rate
of absorption of water as the intensity of light
and temperature is high during mid-day.

[Bl] Q. 12. Assertion (A): Herbaceous plants growing in
well-watered soils are found to wilt on a hot day.
Reason (R): It is the dehydration of leaf cells which
results in the closure of stomata,

Ans, Option (B) is correct.

nﬂﬂﬂmrﬂnahutdl}’,ﬂtﬂ_immatummlr
Fl]:futnd the rate of transpiration is more than
the rate of absorption. This leads to wilting in
them.

takes place through

. 13, Assertion (A): Transpiration can oocur through all
parts of the leal.
Reason (R} Stomata are more OF less evenly
distributed on the epidermis.

Ans, Option (A) is correct.

w' Stomatal transpiration is the most
important form of hﬂlﬂl‘ﬂﬂﬂ-ﬁuﬁmrﬂ are
lpedilhlﬂl apenings present on epidermal
cells of leaf,
Q. 14. Assertion (A): Transpirabion Occurs only when

stomata are open.

Reason (R): Transpiration takes place through

stomata only.

Ans. Option (C) is correct.

Explanation: Though most of the transpiration
process takes place through stomata, it also
takes place through cuticles and lenticels,
Q. 15, Assertion (A): Humidity has no effect on the rate of
tramspiration.
Reason (R): Atmosphere has specific relative
humidity which affects the plants.
Ans. Option (D)) is correct
Explanetion: Rate of transpiration is inversely
o ' to the relative humidity. The
higher the humidity, the lower is the rate of
Q. 16. Assertion (A): Fog affects the transpiration.
Reason (R): It decreases the rate of transpiration.
Ans. Option (A) is correct.

!ﬁ:napinthn Te;mm b.;"&" of high

1 = e R T m

.-H. |y -\..l .i i .I..I. [:I - i-l ]“I'l - ] h-
 the rate of transpiration.

Q. 17. Assertion (A): Bleeding is necessary process for
plant. :
Heason (R): Bleeding is the exudaton of cell sap
from any injured or cut part of a plant, due
increased root pressure.

Ans. Option (D) is correct.
|m Bleeding is not a necessary

the rage of

process. It doesnt have any role in plant
growth. It occurs due to injury in plants.
Bl Q. 18. Assertion (A): The leaves of certain plants roll
upon a bright sunny day.
Reason (R): Due to transpiration they lost their
turgidity.
Ans. Option (A) is correct.

planation: On a bright sunny day, the cells
of the leaves . :
iy bﬁummduf:mmmpmum

leaves to roll up and thus reduce transpiration.
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Q. 19. Assertion (A): Lenbicels are present on bark old
wody stems

Reason (R): Lenticels are rarely e
Ans. Dption (C) is correct.

@ CASE-BASED MCQs

- EFH,.._M.:;:H *

Pictare Bazed Questions

1. An outline sketch of a tree is shown in the diagram

below. Study the same and answer the questiong
from O to 5,

Q. 1. Name the phenomenon that is labelled A in the

diagram.

{A) Photosynthesis (B) Guttation

(C) Bleeding (D) Tranpiration
Ans. Option (D) is correct.

Explanation: Transpiration is the loss of water
in the form of vapours from the aerial parts of

plant.
Q. 2 What does armow B indicates?

{A} Translocation of water
(B} Growth of the tree
{C) Height of the tree
(DY Thickness of stem
Ans. Option (A) is correct.
Explanation: Water absorbed by roots is
translocated to all aerial parts of the tree. It Is
wvery important for the growth of the plant.
Q. 3. Which process does arrow C frndicates in relevance
to the diagram?
{A) Photosynthesis
(B} Root respiration
(C) Absorption of water by routs
(D) Translocation of sUCTOSE

Ans, Option (C) is correct.

4 wﬂﬂ:ﬂfmutiiwmh water and

minerals from soil and passes to the plant
for the growth, I this diagram ahmpt_lm of
water by rools is more rclgv;mtnit is directly
selated to rate of franspirablion.
Q. 4, What is the imporiance of phenomenon shown by
A in plants?
{A) It helps in upward movement of water and
minerals from the plant.
(B} Tt controls the rate of water being absorbed by
the rooks.
{C) Both of the above
(D) Mone of the above
Ans. Option (C) is correct.
role in plant growth. Tt helps in cooling the
plant and pumping water and minerals to the
leaves for photosynthesis. It also controls the
rate of water being absorbed by the roots,
Q.5 A factor that will increase the rate of the
phenomenon shown by A-

(A) Wind velocity (B) Height of plant
(C) Age of plant (3} Soil minerals
Amns. Opbion (A) is comrect.

Explanation: On a windy day, the rate of
wind which removes the water vapours from
arond the leaves,
IL Read the paragraph carefully. Answer any four
questions from 1 to Q5.
A candidate in order 1o study

g the process of
oamosis has taken 3

potate cubes and put them in

3 different beakers containing 3 different solutions.
in the first beaker the potato cube
beaker the potato
third beaker there

After 24 hours,

increased im faze, in the second
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Q. 1. What are the technical o

rms of tl
in beakers, a, b and ¢7 ol the solutions used

:ﬁ] t-ﬂ} l!'r'l:ln'l'mit 5""hl'|1l_1n h'b H .
t 1
(e} Isotonic solution { Ypertonic selution

(B} (a) Hypertonic solution (b) Hypotonie solution
(<} Isotonic solution r

(€ (a) Hypertonic solution (b} lsotonke solution
() Hypotonic solution
(D) {a) sotomic solution (b)
(c} Hypotonic solution
Ans. Option (A) is correct.

of water into a cell or system, when placed in
pure water or hypotonic solution. Exosmosds is
the csmotic withdrawal of water from a cell or

system, when placed in a hypentonic solution.

Q. Z In beaker c, the size of the potato cube remains the
same because

(A) No translocation
i_‘Eﬁ Mo imbibition
Ans. Option (D) is correct.

Explanation: In beaker ¢, there is no difference
in concentration of solution and In the
concentration of cell sap. So there is no
movement of water molecules / No osmosis.
Q. 3. How does a cell wall and a cell membrane differ in
their permeability?
{A) Cell wall - Freely permeable. Cell membrane —
Selectively permeable.

(B) Cell wall - Non permeable, Cell membrane -
Freely permeable.
(C) Cell wall - Semi permeable, Cell membrane -
Non permeable,
(D) Cell wall - Freely permeable. Cell membrane —
Selectively permeable.
Ans. Option (A) is correct.

Explanation: Cell wall of plants is freely
permeable o solute as well a¢ solvent. [t allows
all to pass through it. However cell membrane
is highly selective in permeability. It allows
only selective solutes to pass through it
Q. 4. What is the specific feature of the cell sap of root
hairs which helps in absorption of water?
(A} Diluted cell sap (B) Lsotonic cell sap
{C) Concentrated cell sap(D) None of these
Ans. Option (C) is correct.
Explanation: The cells of the roots contain cell
sap (solution) at a higher concentration than
that of surrounding soil water As a result, the
water is absorbed by the root hairs.

Hypertonic solution

(B) No diffusion
(D) No osmosis

Q. 5. O=smaosis s
A} The movement of water [ aolven! malecules

fram the region of itf's higher concentration
to the region of kwer concentration acrmss a
impermeable membrane.

(B} The movement of water / solvent molecules
from the region of it's higher concentration to
the region of lower concentration across a semi-
permeable membrane.

{C) The movement of water / solvent molecules
from the region of it's lower concentration
to the region of higher concentration across a
freely permeable membrane,

(D) The movement of water { solvent molecules
from the region of it's higher concentration
b the region of higher concentration across a
semi-permeable membrane.

Ans. Option (B) is correct.
movement or diffusion of solvent molecules
through a semi permeable membrane from a
region of high water potential to a region of
Jow water potential, in the direction that tends
o equalize the solute concentrations on the

[@I] . The diagram alongside represents a layer of

epidermal cells showing a fully grown root hair
Study the diagram and answer any four gquestions
from Q1 to 5.

Q. 1. Name the parts Labelled as A and B,
(&) A- Cell wall, B - cell membrane
(B} A- Cell membrane, B - cell wall
(C) A- Cell nucleus, B - cell membrane
(D) A- Cell wall, B - cell eytoplasm.
Ans. Option (A) is correct.

o b lape

I"ﬁ- :
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Q. Z The root hair cell i= in a turgid state, Which process
i= responsibhe for this state?
(A} Expomosis (B} Translocation

() Imbsitbitiom
Ans. Option (D) is correct.
Explanution: The soil medium |« hypotanic,

thus, endosmosis occurs and leads o
eondition of the root hair cell (o gid

Q. 3. Which pressure is exerted by cells of roots that
helps in water movement?
(A} Wall pressure
{C) Boot pressure
Amns. Option () is cormect.
Explanation: The pressure generated by the
cortical cells of the root that pushes the water
and minerals into the xylem vessels for the

upward conduction upto the stem level is
known as root pressure,

. 4 What will happen to root hairs if an excess of
fertilizer t5 added to the soil close o it?
{A) They bécome turgid
(B} They become swallen
(€} They become flaccid
(D) No change will occur
Ans, Option (C) is correct
Explanation: Root hairs become flaccid and
when excess fertilizers are added o
the moist soil around them. Formation of
hypertonic solufion results in plasmolysis’
CROSMOsIs.
Q. 5. Cell sap is present in:
{A} Cell wall
{C) Cell chloroplast
Ans. Option (D) is correct
Explanation: Cell sap is a fluid found in the
varuoles (small cavities) of the living cell; it
containg variable amounts of food and waste
materials, Inorganic sallts, and nitrogenous
compournds.

IV Given below are diagrams of different cells as seen
under the microscope after having been placed in
two different solutions. Study the diagram and
answer any four questions from Q1 tn Q5.

(D Endosmosis

(B) No pressure
(D} Turgor pressun:

(B} Cell cytoplasm
(D) Cell vacuole

A
Cell wall 7

Plazma =
membrang

ormester] Mctlm i

b i e technical term for the condiian of Cg
Q.1 al is thi

(a) and cell (b}, |
(A} a- turgid cell, B- ﬂﬂtl'.'l-l:i.ct'ﬂ
(B} a - Maccid cell, b turgid cell
(C) Both are flaccid cells
(D) Both are turgid cell.

Ang. Option [A) is correct. -
Explanation; Shrunken protoplast Indicates
flaceidity of the cell due to plasmolysis.

given in the brackets (water,

on), name the solution int

(b} were placed before being

Q. 2 From the solution
strong sugar soluli
which cell {a) and cell
viewed under the microscope,

{A) Both cells in water

(B) Both cells in sugar solution
(C) a- sugar solution, b- water
{D) b- water, b- sugar selution

Ans, Option (D} is correct.

Explanation: Water acting as isotonic solution
for cell does not cause any change to the cell
Sugar solulion act as hypertonic solution for
the cell Eﬂllme:i- shrinkage of protoplasm due to
. LaTvie scentific term for the recos of the .
Q. 3. Give the scientific for th ery of the cell b

{A) Plasmolysis (B) Deplasmolvsis
(C) Targidity (D)} HFaccidity
Ans. Option (B) is correct.
Lt st m 1 ke
plasmolysed cell 1 kept in water or h;:fn.m:
solution. Water enters the cell due to
endosmiosis,
Q. 4. Which type of cells is shown in diagram?
(A) Animal cell (B) Mant cell
(C} Bacterial cell (D) None of these

Ans. Option (B) is correct.
I indicates the given cells are of plant.

Q.5.The ceniral cavity like struchype in
represents:

{A) Cell hole
(C) Cell vacuole
Ans, Option (C) is correct,

I Explanation: A Plant cel] Tontaing  central |

plant cell

{B) Cell cytoplasm
(D) Cell protoplasm

vacuole which has cell sap.

[ALl ¥. Given below is an apparatus whi
investigate a physiological FI;T;:‘;“W?AHF to
set up was kept in sunlight for g h-l;l-up The
of waler were then seen inside the
carefully and answer a

to Q5.

rs. Droplets
bell jar. Observe
ny four questions from gy
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= Rubber sheet
F.-'G]a:is Mate

Vaseling

Q. 1, Name the process being studied.

{A) Guttation {B) Bleeding
{C) Respiration (D) Transpiration
Ans. Option (D) is correct.

Wﬂmﬂd!f&rinuﬂaitnumdyﬂt
Fmdmmﬁmjtiaﬂmhmufwam
ﬁumthtlhrmgiﬁialpnmnﬂ-plant Bell jar
traps these water vapours on its surface.

0. L Why was the pot enclosed in a rubber sheet?

tA) To prevent evaporation of water from the pot!
snil,

(B) To prevent respiration of water from the pot/
s0il.
(€} To improve the quality of soil.
(D) To stop transpiration process.
Amns. Option (A) is correck.
Explanation: Scil and pot contain certain
amount of water or moisture which may
evaporates after sometimes. In order o stop
evaporation from polf soil rubber sheet is used.
This will not interfere with the main aim of
experiment.
. 3. Why water droplets appeared on the inner surface
of bell jar?
(A) It comes from environment.
(B) It comes from soil of pot.
(C} It appeared due to ranspiration from plants
(D) It appeared due to guttation in plants,
Ans, Option [C) is correct.

+ After 2 hours in sunlight, plant
aerial parts starts transpiration process. Since
there is no escape of water vapour from bell jar
« thiey et settle down on the surface of bell jar

and appear as water droplets,
Q4 Why Vaseline is applied on the edge of bell jar?
{A) To prevent respiration process
(B) To prevent escape of water vapour
(C) To prevent entry of water
(D) None of the above

Ans. Option (B) is correct,

Explanation: Vaseline is used to seal the bell in
order to prevent any escape of waler vapour
which is released by plant,

Q. 5. Why the whale set up is placed under sunlight?
(A} To increase the rate of transpiration.
{B) To initiate the process of respiration.
{C) To provide light to the chserver
(D} 'To increase the rate of photosynthesis
Ans. Option (A) is correct.
Explanation: Sunlight or light has effect on
rate of tratspiration, It increases lemperature
which ulimately increases the rate of
transpiration. Also in light stomala remain
open and transpiration takes place.
V1. The diagram of an apparatus given below
demonstrates a particular process in plants, Study
the same and answer any four questions from Q1.

Q. 1. Name the apparatus shown in diagram.

(A) Respirometer
(C} Potometer
Ans, Option (C) is correct.

Explanation: A potometer, sometimes known
as lranspirometer, 8 2 apparatus used for
measuring the rate of water uptake of a leafy
shoot which & almost equal to the water lost
through transpiration. This apparatus In
diagram is Ganong's Potometer
Q.2 Which phenomenon is demonstrated by this
apparatos?
{A) Respiration
(C) Bleeding
Ans. Option (D) is comrect.

Explanation: Ganong's Potometer (s used to
measure the rate of transpiration in terms of
water uptake and water loss,
Q.3 What is the importance of air bubble in the
experiment?
(A} Helps to remove moisture,

(B} Helps to calculate the rate of transpiration in a
given Hme,

(B) Photometer
(D) Barometer

(B) Photosynthesis
(D) Transpiration
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(C) Helps in measuring length of water column.
(D) All of the abowve,

Ans. Option (B) is correct,
: The movement of air bubble in

capillary tube indicated the rate of

uptake of
mﬁiﬁmmm““

Q. 4. What are/is imitations of using this apparatus?
(A} Introducing the air bubble 15 difficult
(B) Twig may not be alive for a long period.

(C) Changes in the outside temperaturelight/

humidity affects the position of air bubble.
(D) All of the above
Ans. Option (D) is correct.

jr Bank for Seme'-tar-l, MQH“ %

. There are
ation rate accurately.
gmﬁ?ﬂftﬁﬂﬂs of apparatus. All points
mentioned are the limitations while calculation
rate of transpiration. .
Q. 5. Name the structure of the plant thrmligh which the
- -dmrnmmﬂng process fakes place in the set up

apparalus,
{A) Stomata (B) Chloroplast
(C) Nucleus (D} Hydathode

Ang. Option (A) is correct.
Explanation: Stomata are specialized pores
in fhe leaves which help in the process of
Mﬁraﬁm+mgramntmrmmmdmﬁm
905, of the total water loss from the plants.
0a
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CHAPTER

PHOTOSYNTHESIS

Syllabus

REVISION NOTES

Basics of Photosynthesis

> PJ'II.'I.'IFI:JEII_.-TEH'I.EE'LS is the process in which green plants or their parts produce complex earbon containing compounds
with the help of inorganic raw materials such s CO, and water in the presence of sunlight. O, is liberated as the
by-product.

6C0; +12 H0— 08 O 00 +60, T+ 6 HyD

# The whaole of the oxygen liberated comes from water, by a process called photolysis of water,

# This is an anabolic, endergonic (requires energy) and oxidation-reduction process, Photosynthesis is the only
process by which solar energy is converted into chemical energy.

# Chloroplast: A chloroplast is an oval, minute, double membrane organelle present in green plants,

# It containe a green pigment called chlorophyll which absorbs light ENETEY for [ Homio o mam
photosynthesis, about this topic I|

# Internally it contains a matrix or stroma and the thylakoids.

# At some places the thylakoids arrange themselves to form a stack of coins like structyre

called grana. =
* Each stack of thylakeid sacs are connected by a structure known as stromal lamellze, Chlorophyll and
¥* The chloroplast mainly occurs in chlorenchymatous cells of leaves. L Photosynthesis
# Stomata

* Stomata are the structures mainly responsible for the gaseous exchange in the Pricess of photosynthesis,
respiration and transpiration. ———
Stormata open in light when guard cells are turgid and close when they are flaccid, Ec:t?u::l mm:nmm

* These turgor changes lead to the opening and closing, of stomata, s

¥ Mechanism of photosynthesis

*  Photosynthesis consists of two stages — the light phase and the dark phase. In the

; A : " hiorophyll. This, therefore,
light phase, light is absorbed and used b}' 5 T ; - 15 called :
the photochemical reaction ar Hill's reachan. It can be described in two steps - Mechanism of stomatal

Photolysis and formation of assimilatary pOWEEs ~Opening and closing
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s Photalysis is the process of splitting of water in the presence of light Water l-P“I‘l into H' and OH- jons. H*
boms go to NADP* while OH- ions form witer, oxygen and electron in the presence of £ complex eneymes,

Mn'?and Cl- ions,
AHO 54 H + 40H

40~ Mn*. O ¥ complex 2H 0+ 0y T o de

Assimilatory powers [ATP and NADPH] are formed in non-cyclic photophosphorylation. These assimnilatory
are used in dark reaction, The assimilatory powers are [or fixation of CO, into ghucose.

Photophosphorylation is the process in which ADP ( Adenosine Diphosphate )

s converted inlo ATP

[ Adenosine Triphosphate ) by the addition of one phosphate { Pi ) group, Le inorganic phosphate, utilizing

the energy from pholons,
ADP + Pi — AT

» Dark Phase: Dark reaction (Biosynthetic phase) or Blackman's reaction involves the fixation and reduction of CO,
resulting in the formation of carbohydrates,
The dark phase occurs in the stroma of the chloroplast where all the enzyme necessary for CO, fixation and

synthesis of sugar and starch are located,

RuBP (Ribulose bisphosphate) acts as a primary acceptor of atmospheric CO, in the beginning of this phase
and by the utilization of ATP and NADPH {products of light reaction), glocose is synthesized and RuBP ik

regenerated.
The overall reaction of this phase is:

&6 RuBF + 6 CO, + 18 ATP + 12¢- — 6 RubP + C,H, O, + 18 ADP + 18 Fi + 12 NADP + 6H,0

The hydrogen ions combine with CO, to form E:em
CO (From atmosp i

Clucose produced during photosynthesis is soluble in water and consists of small molecules.
As soon as glucose is produced, it is converted into starch by the process of polymerisation.

The starch is insoluble in water. [t is stored in the parts of the plant for later use.
dapiation of a leaf for photosynithesis

Large surface area to maximize light harvesting.

Thinness of leaves to reduce distance for CO, to diffuse through the leaf and to

ersure that light penetrates into the middle of the leaf.

Arrangement of chloraplast on the upper surface of leaves 50 as to receive midmum

amount of light.

Presence of more stomata to allow rapid exchange of gases (CO, and O,).

[ Gcan to know more
abeout this topic

* Different Experiments on Photosynthesis :
* Test for photosynthesis: Leal is killed in boiling water ( 5-10 minutes ), dried, decolourised in warm spirit,

moistened and dipped in iodine solution. Blue colour indicates starch.

€0, is necessary for photosynthesis™oll's half experiment: One half of destarched
leaf is inserted in air tight wide mouthed bottle having small quantity of KOH ( for
absorption of CO,) and illuminated. Starch test after one hour indicates absence of
CO, in inserted half and presence in outer half { where CO, is available).

Light is necessary for photosynthesis : Intact leaf of a destarched plant is fitted in
Ganong’s light screen with a designed cat in its lid. The same is exposed to light for
some fime and then tested far starch, Only the design through which light falls on
the leaf becomes blue coloured.

Scan o Know mvore
about this fopic
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*  Chlorophyll is essential for photosynthesis: Tliuminated variegated leaf of Coleus plant is tested for starch
UOmnly those areas tum blue which had chiorophyll,

Factors affecting Photosynthesis

External Factors .

= Light hotosynthesis is successfully accomnl . o ot (380 — 760 nm wave-len 1 of the
spectrum. Rate of photosynthesis is T}‘fl'laximu[:-j;hf:d Fl?g:.izrca:f:::e :‘nﬂﬁluﬁ#! and minimum in green lghy
A moderate light intensity is favourable for high rate of photosynthesis.

* Temperature : Generally the photosynthesis increases with an increases in tempera
35°C. Bevond the 35°C, the rate of photosynthesis decreases.

* Water: About 1% total water absorbed s used in photosynthesis, Water defictency reduces the rate of
photosynthesis

Internal Factors

* Chlorophyll: It is essential for photasynthesis to accur, The rate of photosynthesis per unit of chlorophyl
decreases with the age of leaf. L :

* Accumulation of end product of i : with the accumulation of
i ayibisstiied b;,rpifmmuﬂ!:mmmm' The rate of photosynthesis falls

fure in the range of 10

@MNEMDNICS

Concept : Photosynthesis Reaction Concept : Factors Affecting Photosynthesis
Mnemonics : Cows Eat Wet Grass Qutside Mnemonics ; Let’s Take Walk Candy!
lnnrprltatin_n: Interpretation:

Carbon dioxide + Energy + Water — Glucoce + Light, Ternperature, Water, Carbon dioxide.
Cixygen

KNOW THE TERMS

Photo-oxidation: The reaction of a substance with oxygen under the influence of light.

Accessory pigments: These are the pigments other than chlorophyll present in photosystems which help in
capturing light and passing it to the photocentres.

CAM plants: These refers to the succulents and some other plants which show crassulacean acid metabaolism.
Chemosynthesis: The process of synthesis of food in which the organisms use chemical reactions to obtain
energy from inorganic compounds,

Photocentre: It is a primary pigment molecule in the photosystem where energy is used to derive chemical
reactions.

Photorespiration: Iiis a process which invelves loss of fixed carbon as OO, | In plants in the presence of light. This
process does not produce ATT or NADPH and thus is a wasteful process.

Photosystem: 1t is light harvesting system present in the thylakoids of chloroplast,

Fhotosynthetically Active Radiation { PAR ) It is visible spectrum of light between 400 nm to 700 nm_
Photolysis: It is splitting of water molecules in the chioroplast in presence of light.

Translocation: [t is the process of movement of food from leaves to roots via phloem.

Autotrophs: Organisms capable of synthesizing their required nutrients from simple inorganic compounds in
the presence of solar energy and chlorophyll

Heterotrophs: An organism that cannot synthesize its own food and must feed on nutrients manufactured by
autotrophs.

Fluorescence: Emission of light, usually visible, of wave-length different from that absorbed from irradiated
materials or from impact of electrons.

Phosphorescence: It is delayed emission of long wave radiations by irradiate substances which continues far
sometime after removal of irradiation soarce.

Reaction centres: It is chlorophyll molecule which converts light energy into chemical energy by bringing about
electrical charge separation. Thus, chlorophyll molecules act as reaction ':E“'”?'

Phytol: It is a carbon chain which is attached to porphyrin rng of chlorophyll like a tail. Chemically, phytol is C_
H,, OH.

Solarisation: Destruction of chlorophyll due to high light intensity is called solarisation.

Compensation point: The light intensity at which rate of photosynthesis is equal to the rate of respiration | in

morning and evening ).
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ol water Photolysis
{A} Sphtting of water molecules in the mitochondria
in presence of light,
(8} Sphitting of water molecules in the chloroplast
in absence of light.
{C) Splitting of water molecules in the chloroplast
in presence of light.
(D) Transpiration of water molecule from the
chloroplast in presence of light.
Ase. Option (C) is cormect.
Explanation: Photolysis in photosynthesis is
tthe splitting of water mobecules into hydrogen
ions and hydroxyl jons in the presence of
chlorophyll and light.
.2 Photophosphorylation
(A} The process of conversion of ATP into ADP
during photosynthesis.
(B) The process of conversion of ADP into ATP
during photosynthesis.
(C} The process of comverslon of ADF into ATF
Turing respiration.
(D) The process of conversion of ATE into ADF
during respiration.
Ans. Option {B) is comect.

Explanation: Photophosphorylation s
the process in which ADP (Adenosine
Diphosphate) is converted into ATT (Adenosine
Triphosphate) by the addition of one phosphite
( Fi } group, Le inorganic phosphate, utilizing
the energy from photons.
Q. 3. Destarching
{4) The process in which plant is kept in the dark to
remove the starch from the leaves,
(B} The process in which plantis keptin the dark to
remove the starch from the roots,
{C} The process in which plant is kept in the light to
rernose Hhe starch from the leaves,
{D}} The process in which plant is kept in the dark to
accummilate the starch from the leaves.
Ans. Option (A) s correct.

Explanation: Destarched plant is the one which
is kept in the dark to remove the starch from
the leaves. The process for destarching is done
by keeping the plant in dark for 2-3 days.
Qa Autotrophs
(A) Organism manufacturing their own food,
i) ﬂrg;ni'_r.m who can't manufacturing thelr own
tood,
(€} Organism manufacturing food automatically.
(D) Organism manufacturing their own soil,
Ans. Option (A) is correct.

Autotrophs are the organisms
capable of synthesizing their required
nuirients from simple inorganic compounds in
the presence of solar energy and chlorophyll

State the function of the following:

Q. 1. Chioroplast
(A} To perform respiration
(B) To perform phistosynthesis
() To synthesis protein
(D) T synthesis DNA

Ans. Option (B) is correct.

Explanation; The main function of chloroplast
i+ to tmap the light energy and to transform
fhis energy into chemical energy, Le. ATP and
NADPH to be used in dark reactions, thus
performing photosynthesis.
[AL] Q. 2. Cuard cells
{A) Regulate O, influx from the atmosphere into
the leaves for photosynthetic carbon foation.
(B) Regulate CO, influx from the a ere into
the leaves for photosynthetic carbon fxation.
(C) Regulate O, influx from the atmosphere into
the leaves for photosynthetic oogygen Gxakion.
(D) Regulate CO, influx from the atmosphere inko
the leaves for photosynthetic carbon fixation.
Ans. Option (D) is correct.

Explanation: Guard cells regulate CO, influx
from fhe atmosphere into the leaves for
photosynthetic  carbon  fxation.  Stomatal
guard cells also regulate water koss of plants via
transpiration to the atmosphere.
. 3. Fhloem
{A) Transports starch from the roots to all parts of
the plant body.
(B) Transports starch from the Bowers to all parts of
the plant body.
(C} Transporls proteins from the leaves to all parts
of the plant body.
(D) Tranaports starch from the leaves to all parts of
the plant body.
Ans. Option (D) is correct.
Explanation: Phloem transports organic food
Le. starch made in leaves to all slorage acgans
of the plant body.

AL ©. 4. Stroma

(A) Performs dark reactions of photosynthesis.
(B) Performs light reactions of photosynthesis,
(C) Performs  light and dark meachons of
photosynthesis
() Performs dark reactions of respiration.
Ang, Option (A) is correct.
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Explanation: The dark phise oecurs in the
n:md’d;:r g where all the
sugar and starch are Irnted,md T
State the exact location of the ﬁ,un“iug :
Q. 1. Thylakoids
(A} In chromoplast
{C) In mitochondria
Ans. Option (B) is comrect.

(B) In chloroplast
(D) In eytoplasm

=
oroplast
(A} In mesophyll cells
(C) In phloem tizssues
Ans, Option |A) is correct

Explamation: Chiloroplast mainly found in the

Q.1
(B} In root cells
(D) In anther

lower epidermis of the leaves,
Q. 3. Lirana
(A) Inside thylakoid (B} Inside cytoplasm

{C) In stroma
Ans. Option {C) is correct.

Explamation: At some places the thylakoids are
arranged themselves to form a stalk of coing

(D} In nucleoplasm.

Q. & Stromia
{A) In chloroplast (B) In mitochondria
(C} In cytoplasm (D) In thylakoid

Ans. O'ption (A) is correct.
Explamation: Internalty chloroplast contains &
matrx or stroma. :
Q. E-L.m

a plant is kept in a dark room for about
48 hrs before conducting any experiment on
photosynthesis ko
{A) Femove chiorophyll form leaves
(B} Remowe starch from the plant
{C} Ensure that no photosynthesis oocurs
(D)) Ensure that the leaves are free from starch

Ans. Option (D) Is correct.

Explanation: In dark planl cannot perform
photosynthesis, Thus, there is no  skarch
formation  oecurs, Also within 48 hours
previously stored starch is being used up.
So, all leaves will be starch free prior to any

expermment.
B Q. 6 In the destarched plant, the leaves become
decolorise as the
{A) Leaves are free from chiorophyll
(B} Acrial parts are free from starch
1C) Leaves gre free from starch
(D)) Flant is free from starch.
Ans, Option [C) is correct.
Explanation; Destarched plant s the one which
is kept in the dark to remove the starch from
the leaves. The process mrwr‘i‘giﬁ dome
keeping the in dark Vi, A
Q.7 'ug ﬂall::ngd .-;tal:.l:i:-ful" membranous colned like
structures inside the chloroplast are known as :
(4) Grana o i ot
{C) Thylakoids (13 Criskae
Ans. Option (A) is correct-

Bank for Semester, HIOLOGH Class

g ijﬂ'leﬂiyhhniﬁ
E"I'ml immmfam.lﬂaﬂmednﬁ

Q. A
glucose to one T

(A) Polypeptidation
{C) Polyacylation
Ans, Option (B) is correct. 3
Explasiation: The monosaccharide ghicoss
gan bond in a condensation polymerisation
m:ﬂu-nlﬂpmdnrentuchﬂrglj'ﬂﬂgﬂi.ﬁhx_me
molecules react together in a condensation
risation reaction.
ALl 0. 9. mﬁ type of fissue transports starch from the
beaves to all parts of the plant body?

(B} Polymerization
(D) Polysynthesis

{A) Xylem (B) Phloem
() Pirlrendl}'tm (D) Collenchyma
Ans. Dption (B) is comrect.

: Phloem Hssues in plants that
conduct foods made in the leaves o all other
“parts of the plant. Phloem is composed of
“companion cells, phivem fibres, and phloem
parenchyma cells..
Q. 10. What Is the process of conversion of ADF into A
during photosynthesis called?
(A} Photophosphorylation
(B) Dephosphorylation
(C) Oxidative Phosphorylation
{D) Diphosphorylation
Amns. Option (A) is comrect.
Explanation:  Photophosphorylation  is
the process in which ADP (Adenosine
Diphosphate) is converted into ATP (Adenosine
Triphosphate) by the addition of one phosphate
(P} group, ie. monganic phosphate, utilizing
the energy from photons,
Q.11. Name the ground substance
chloroplast,
{A) Cytoplasm
(C) Stroma
Ans. Optian {C) is correct.
Explanation: Stroma is the colour 3
present in the inner space of u-.el.ﬁ;ri:;dﬂ
wiich e_n:lmf. the grana and the thylakoids,
aquatic plant used in the lab to demonstrate
oxygen liberation during photosynthesis
(A) Lotos (B) Water ]‘I.'Ii.'ar;inm
Ans. ﬂPHIIH (D) is correct,

Explanation: A :
du&sﬂmll “TﬂfﬂPlﬂmludlmw
as plants that grow

presenmt im a

(8) Cell sap
{2 Grana

Q. 12,

Phnmmhmm“
] before they form on the
;::'“mﬂq fivat to the surface,

hat is photolysis? of photosynthesis,

(A) Splitting of water g
(B) Splitting of gmmaelmsiﬂ
(C) Splitting of starch molecules

.13,
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(o) Formabon of starch
(ption (A} is correct.

Explanation: Photolysis is a process of splitting
of water molecule into ZH*+ de'+ 14 O,in
the presence of sunlight by activated ph&lﬂ
qu‘lﬂ'r!tt?l.ﬂlmh.

o here the dark reaction of photosynthests does

jekes place?
(A) Grana {B) Cytoplasm
{C} Stroma () Thylakoid

ans. Option (C) is correct.

Explanation: The dark reaction of
photosynthesis occurs in the stroma of the
chioroplast where all the enzyme necessary for
CO, fixation and synthesis of sugar and starch
are
@ 15 Factor atfecting rate of photosynthesis
{A) Light
(B} Carbon dioxide comcentration
(T} Water
(D) All of the above
Ans. Option () is correct.
which directly or in directly affect the rate
of photosynthesis. These include light, CO,
concentration, temperature, water etc.
{0 16 Chiorophyll is present in which part of plant cell?

{A) Cytoplasm {B) Ribosome
{C) Chloroplast (D) Mitochondria
Ans. Option {C) is correct.

Explanation: Chlorophyll ks the main
photopigment found in green plants in cell
organelle chloroplast.
@.17. What is the exact location of chlorophyll pigment in
the chloroplast?

(A) Double membrane of chloroplast
(B} Lrana (C) Thylakeid
(D3} Stroma

Ans, Option {C) s correct.

tiow: The green pigment chlorophyll
ted within the koid membrane, It is
mhdd:d in the membrane structure.
Q. 18. What does the blue colour indicates in jodine test?
(A) Presence of glucose  (B) Presence of starch
{C) Absence of glucose (D} Absence of stasch
Ans, Option (B) is correct.

Explanation; lodine is an indicator thai turns
blue-black in the presence of starch.
Q. 19. Leaf is boiled in alcohol for jodine starch test 1o
EREUe:
(A) Bemoval of starch
{B) Removal of glucose
(C) Removal of protein
(D} Remaoval of chlorophyll
Ans. Option (D) is correct
¢ Boiling of the leaf in alcohol
is done when we are checking it for starch
to eradicate chlorophyll, which is the green
pigment present in leaves.
Q. 20. Choose the correct answer from the four options
given below in the statement.
A plant is kept in a dark cupboard for abouot
48 hrs before conducting any experiment on
photosynthesis to
{A) Remove chlorophyll form leaves
(B} Bemove starch from the plant
{C) Ensure that no photosynthesis ooours
(D) Ensure that the leaves are free from starch
Ans. Option (B} is correct.

| Explanation: Remave starch from the plant. |

@Assmﬂon AND REASON MCQs

Dﬂ'!':ﬁﬂl'lﬁ In the following questions, a statement of
Assertion (A) is followed by a statement of Eﬂl-un (R}
Mark the correct choice as:
|A) Both (A) and (R) are true, and (R} is the correct
explanation of (A).
{B) Both (A) and (R) are true, but (R) is not the correct
explanation of (A).
(C) [A) & true, but (R) is false.
(D) (A) is False, but (R) 18 true.
U1 Assertion (A): All life on Barth is supported by
photosynthesis.
Reasom (R): Photosynthesis is the process in which
green plands are their food. Al
Ans. Option (B) mpcl:ﬁmi.

Explanation: All organisms depend directly ar
hd&a:&ymgrmphnufmhndheghmmg
of all food chains, provides oxygen for

.2 Assertion (A) Sleeping under o tree at night not
advisable.
Reason (R): Plant produce carbon monowde at
night.

Ans, Option {A) is comrect.

mationt: Sleeping under a tree at night is
not advisable because plants respire at night
due to which the atmosphere surrounding the
ﬁeiﬁﬂrhincarbﬂn dioxide which is harmful
U5
Q.3 Assertion (A): Animals owe their exdstence to
chlorophyll.
Reason (R): Plants with chlorophyll produce the
food used by all the Hving organisms.
Ans, Option (A) is correct.

Explanation: Plants produce their own food
by using light and chlorophyll. The herbivores
directly eat plants. Thus, all types of animals,
Including man, depend on plants directly or
Indirectly for food.

0. 4, Assertion (A): Mants manubacture their own food

Reason (R): Plants are autotrophs
Ans, Option (A) is correct.
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Explanation: Organisms copable of synthesi-
sing thelr required nutrients from simple
inorganic compounds in the presence of solar
energy and chlorophyll.
Q. 5. Assertion (A): Certain green leaves are thin and
broad.
Reason (R} There are different shapes and size of
leaves.
Ams. Option (B) is commeck.

Explanation: Certain green leaves are thin and
broad so as to provide the large surface area for

trapping light and easy gaseous exchange for
to ocour
Q. 6. Assertion (A): The dark reaction of photosynthesis
is light independent,
Reason (R): It utilizes the products of light
reactions.
Ang, Option (B) is correct.

Explanation: Dark reaction of esis
is also called Calvin cycle or light independent
reaction. [t utilizes the product: of K
reactions but does not utilise light in the
reaction. g
ion (A): Fhotophosphorylation requires
oxygen molecule.
Reason (R): Formation of ATT takes place in photo-
phosphorylation.
Ans. Option (D) is correct.
Explanation:  Fhotophosphorylation s
the process in which ADP (Adenosine
Diphosphate) is converted into ATT (Adenosine
Triphosphate] by the addition of one phosphate
( Fi) group, ie, inorganic phosphate, utilizing
the energy from photons,

CASE-BASED MCQs

Q.7

cemestar-l, ;-'ﬂmr.-lum _y

i hetic phase)
Al: Dark reaction (Biosynit phase)
e :rugﬁl:ngnjﬁ reaction involves the fixaHon and
: §CO
Ir:_.:ﬂaun::.n:n“-:;: Uu:k reactbon does not taxe place in
ligghit.
Ans. Option (C) Is correct. ;
pation:  Dark peactons  are  light
ent but it can oocur in presence or
. 9, Assertion (A} Raw materials needed If.m-
photosynthesis are carbon dioxide, water and light
£en s
R:anr?n {R): Photosynthesis is the only process
by which solar energy is converted into chenical

ETIETEY.

Ans, Option (B) is correct.
Explanation: jesis ia the process
in which green plants or their parts produce
complex carbon containing compounds with

‘the hélp of inorganic raw materials such as
00, aﬂ-" water in the presence of sunlight. O,
is liberated as the by-product.
Q. 10, Assertion (A): Chloroplast helps to perform
photosynthesis.
Reason (R): Chloroplast has all the necessary
enzyme for photosynthesis.

Ans, Option (A) is correct.

Explamation: A chloroplast is an oval, minute,
double membrane organelle present in green
plants, It contains all and a
pigment called chlorophyll which absorbs light
enengy for photosynthesia,

HI 1. The figure Eiven represents an experiment setup
to study a physiological process in plants.. Study
the same and answer the questions from 1 to (5.

> L]

Q. L. Name the physiological process being studied.
{A) Respiration {B) Photosynthesis
{C) Transpiration (D) Cuttabion
Ans, Dption (B) is cormecl.
Explanation: Photosynthesis is the process
in which green plants or thelr parls produce
complex carbon containing compounds with
the help of inorganic raw materials such as
CO, and water in the presence of sunlight. O,
is liberated as the by-product.

Q. 2. What is the aim of the experiment?
(A} To prove that carbon di oxide is released during
respiration.
(B} To prove that carbon di mdde is released during
photosynthess,
(C) To prove that oxygen is released during
photosynthesis,
(D) To prove thal oxygen s released during
respiration,
Ans, Option (C) is comect.

Explanation: Photosynthesis is the process

in WHﬂhErEEﬂFlmhnrﬂerpmpmdm

complex carbon containing compounds with

the help of inorganic raw materials such as
and water in the presence of oo

Is liberated as the by-product. The whole of

the oxygen liberated comes from water, by a

process called photolysis of water,

Q- 3. Give one precaution of the experiment,
(A) Twigs of Hydrilla plant are fixed properly inside
the funnel,
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(B) Twigs of Hydrilla plant are freely placed inside
the funnel
() Twigs of any plant are fined properly inside thi
funnel
(1) Twigs of Hydnlla plant are fixed properly above
fummnil.
Ans, Option (A is cormect.
The Hydritla plant should be kept
in the beaker and covered with the funnel

mmﬂkph:ihphmdhmnh-myuutm
cutting ends remain towards the stem of the

Q. 4 Which gas is shown in the figure?
(A) Oxyvgen {B) Carbon dioxide
(C) Hydrogen (D) Nitrogen

Ans. Option (A} is correct.

The liberated gas is oxygen and
it is evolved due to the photolysis of water
under the procedure of photosynthesis, The
liberated gas comes in the intercellular spaces
and evertually evolves out during the stomata.

Q. 5. Hydrilla is :
{A) Aerial plant (B) Amphibian
(C) Underground plant (D) Aquatic plant
Ans. Option (D)) is correct.

Explanation: Hydrilla plants are water plants.
These plants can bring out photosymthesis
I. The gi#mdj.ngrmhidiagmﬁcmprmnhliﬂn
of the internal structure of an organelle found in
a plant cell. Study the same and then answer any
four questions from Q1. to Q5.

Q. L Identify the organelle.
(A) Chloroplast
(C) Ribosome

Ans. Option (A) is cormect.

(B) Mitochondria
(D) Golgi body

Explanation: A chloroplast is an oval, minute,
double membrane organelle present in green
plants. Internally it contains a matrix or
stroma and the thylakoids. At some places the
thylakoids are arranged themselves to form a
stack of coins Hke structure called grana,
Q-2 Name the pd'p:.rainlngir_'al process occurning in this
organelle.
(A} Respiration
{C} Protein Synthests
Ans. Option (B) is correct.

(B} Fhotosynthesis
(D) DMNA synthesis

o

Explamation: Photosynthesis in the process
which occurs in the chiloroplast. It is the process
in which green plants or their parts produce
complex carbon  confaining  compounds
with the help of inorganic raw materisls
such as CO, and water in the presence of
suntight. O, Is liberated as the by-product,
Q.1 How the process occurs in abave organelle s
beneficial o human beings?
(A} It provides food for human beings
(B) It provides oxygen (o human beings
(C) Both of the above
(D) None of the above
Ans, Option (C) is correct.

Explanation: Photosynthesis s important o
living organisms because it is the number
one source of owygen in the atmosphers
Photosynthesis produces glucose  which
ultimately provides food to humans.
€. 4. Name the types of reactions in the process soourmnng
in the part labelled "A” and “B",
{A) Part A— Dark reaction, Part B- Light reaction
(B) Part A- Light reaction, Part B- Light reaction
{C) Part A- Dark reaction, Part B— Dark reaction
(D) Part A~ Light reaction, Part B- Dark reachion
Ans. Option {A) is correct
Explanation: Light reaction takes place in
thylakoids and dark reaction takes place in
“stroma of chloroplast.
Q. 5. State the exact location of this organelle.
(A} Cortex (B) Phloem
(C) Mesophyll (D) Epidermis
Ans. Option (C) is correct.
Explanation; Chloroplast mainly found in the
[AL ITL. Read the paragraph carefully. Answer any four
questions from Q1. ko Q5.
A potted plant was taken in order to prove a factor
necessary for photosynthesis, The potted plant
was kept in the dark for 24 hrs, One of the leat was
covered with black paper in the centre. The potted
plant was then placed i sunlight for a few hours.
The leaf is then tested for the presence of starch

Frake ellow
lpai N

Q. 1. What aspect of photosynthesis was being li:ﬁtl-‘d?
(A) Sunlight is necessary for photosynthesis.
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{C) Oxygen is necessary for photosynthesis.
() Heat is necessary for photosynihesis.
Ans, Option (A) is cormect.

accomplished in the visible light 5
nm wave-length) of the (380 - 760
provides light energy to the plant for the
process.
0.2 Why was the plant Placed in the dark before
beginning the experiment?

(A} To remove chiorophyll from leaf
(B} To remove fat from leaf
{C) To remove protein from leaf
(D) To remove starch from leaf
Ans. Option (D} is correct.

Explanation: Plant is placed in the dark before

the experiment to make the lsaves
free from starch that is to destarch, |

Q. 3. Leaf is boiled in alcohol for iodine starch test for:
(A} BEemoval of starch '
(B) Removal of glucose
{C) Removal of protein
(D) Bemoval of chlorophyll

Ans. Option (D) is correct.
Explanation: Boiling of the leaf in alcohol
is done when we are checking it for stanch
to eradicate chlorophyll, which is the green
pigment present in leaves,
Q. 4. Which part of leaf will show positive starch test?
(A) Green part of leaf (B} Yellow part of leaf
{C) Both parts (D) Mone of these
Ans. Option (B) is comrect.
Ezplanation: Green part does not received
light as if was covered. Thus, no starch will be:
produced by photosynithesis in that part.
Q. 5. Which solution is used for starch test?
(A) Todine (B) Chlorine
{C) Methylene blue (D) Hydrochloric acid.
Ans. Option (A) is correct.
Explanation: lodine I8 an indicator that turns
blue-black in the presence of starch.

Bl v The diagram given below represents an
experiment to prove the importance of a factor in
photosynthesis Study the same and then answer
any four questions from Q1 to Q5.

Q. 1. Which factor is being studied here! RATNESH SINGH

e armestor), IROLOGHR Class -

i for photosynthesis
A} Sunlight is necessary |
IH]T Carhfn dipnide is necessary for phnt:rg:!,rnu\mﬁ
(C) Omygen is necessary for phurmynrhlgm
(D)) Water is recessary for photosynthesis

Ans, Option (B) is correct.
necessa

n  OEL. 3k ry
m is shown by Moll's half
"t is prime ingredient for
formation of glucose.
Q. 2. What is the purpose of keepin
(A) KOH removes CO, gas.
(B} KOH removes O, gas.
{C) KOH removes water vapaur
(D) KOH removes hydrogen molecule.
Ans, Option (A) is correct.
. KOH sium H i
g e s e
the factor Carbon Dicxide is necessary for the .
Q.3 WhP::w-le viu observe when the leaf kept inside the
bottle is tested for starch?
(A) Mo starch present
(B} Complete leaf shows the presence of atarch.
(C) Half of the leaf turns blue black giving positive
starch test while half of the leaf will give
negative test of starch.
(D) Central part of leaf will show positive starch
test.

Ans. Option (C) is correct.
Explanation: The part of leaf inside the bottle
containing KOH solution does not become
blue black when compared with the part of
leaf which is exposed to atmosphere air. This
shows that carbon dioxide is necessary for
2.4. Carbon dioxide fixation takes place in place in
photosynthesis during
{A) Dark reactions
(B} Light reaction
{C) Both reactions
(D) Mo fixation of carbon dioxide
Ans. Option (A) is correct.
Explanation: Dark reaction {Biosynthetic
phase) ar Blackman's reaction involves the
fixation and reduction of CO), resulting in the
formation of carbohydrates.
Q. 5. Enzymes necessary for carbon dioxide fixation are
proesent in:
(A) Grana of chloroplast (B) Stroma of chloroplast

[l::l- wc“"—"'-ﬁ"'."l‘;‘“ﬁp (D} Insid
Ans, Option (B) #s correct, } Inside nucleus

FEg

g KOH in the flask?

sugar and .mﬂ‘ﬁ; hr:al h!dtm. and synthesis of
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