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The Fundamental

Unit of Life

( Fastracl« Revision )

> Cell: All living beings are composed of the baslc Functional

unit of life e, cell. So, a cellis the structural and Functional
unlt of living organisms.

> Discovery of Cell: In 1665, Robert Hooke first discovered

and Introduced the term cell. Later in 1831, Robert Brown
discovered the nucleus of the cell In 1855, Virchow
expanded the cell theory by suggesting that all cells arise
from pre-existing cells.

nowledge BGOSTER
The egg of an ostrich is the largest known cell of a
living animal and an average egg Is 15 ¢m long and

v 13 cm wide.

» Organisms made of only one cell are called unicellular

organisms, e.g., Amoeba, Chlamydomonas, Paramoeclum
and bacteria,

Organisms in which many cells group together to perform
different Functions of the body are called multicellular
organisms, e.g., some Fungl, plants and animals.

Shape and Size of a Cell

» The shape and size of the cells are related to the
specific function they perform.
> The shape of the cell may be varlable (Le,, frequently
changing Its shape) or fixed and peculiar For a
particular type of cell.
> Varlable shape occurs In Amoeba while fixed shape
of cell occurs in most plants and animals.
» Cells can be spherical, spindle-shaped, elongated or
branched In nature.
Structure of a Cell: Some of the main structures of a cell
are plasma membrane, nucleus and cytoplasm,
Plasma Membrane: It Is the outermost layer of the cell
Lhat separates the contents of the cell From Its external
environment and Is made up of liplds and proteins.
Functlons of Plasma Membrane
> Itssemipermeable nature allows or permits the entry
and exlt of some materlals In and out of the cell.

» It gcts as @ mechanlcal barrler and protects the
Internal contents of the cell from leaking out,
Diffuslon: It Is the spontaneous movement of a substance
from a reglon of higher concantration to a reglon of
lower concentration, It plays an important role in gaseous
exchange between the cells as well as the cell and Its

external environment.

Osmosis: It Is the flow of water molecules Ffrom higher
to lower concentratlon through a selectively permeable
membrane, e.g., absorptlon of water by plant roots.

nowledge BOGOSTER 1

7\ Osmosis Is the net diffusion of water across a selectively
5 permeable membrane towards a higher solute concentration,

» Osmosls in DifFFerent Types of Solutlon

» The medlum surrounding the cell is hypotanic, if It
has higher water concentration than the cell. The
cell will galn water by osmosls. Water crosses the
cell membrane In both directlons, but more water
will come into the cell than will leave. The cell is
likely to swell up.

» The medium surrounding the cell is Isotonlc, if it has
same water concentration as the cell. Water crosses
the cell membrane in both directions, but the
amount golng In Is the ¢ame as the amount going
out, so there Is no overall movement of water. The
cell will stay the same size.

» The medium surrounding the cell s hypertonlc, if it
has lower water concentration than the cell. The cell
will lose water by osmosis. Water crosses the cell
membrane in both directions, but more water leaves
the cell thon enters It. Therefare, the call will shrink.

» Endocytoslis: It is the property of a cell that enables It

to engulf In food and other materlal from its external
environment., Amoeba acquires its Ffood through
endocytosis.

Knowledge BGOSTER 1

‘/ff Diffusion helps In gaseous exchange between the
. cells and to obtaln nutritfon from the environment.

» Cell wall: It Is b tough, rlgld, non:Uving covering outside

the plasma membrane. It is made up of cellulose and
provides structural strength to plants.

Functlons of Cell wall

> It permits the cells of the plants, fungl and bacteria
to withstand very dilute external medla without
bursting.
» It protects the plasma membrane and prevents
desiccation of dryness in cells.
Nucleus: The nucleus Is a plvotal arganelle responslible For
regulating almost all fForms of cellular actlvities. It has a
double-layered covering called nuclear membrane. The
nuclear membrane has pores which allow the transfer of
materlal from Inslde the nucleus to Iks outside /e, to the
cytoplasm. The nucleus contalns chromosomes (composed
of DNA and protein), which contains information for
inherltance of charactars from parents to next generation
in the Form of DNA (Deoxyribo Nuclelc Acld) molecules.

nowledge BOOSTER

* Functional segments of DNA are called genes.
2 ¢ DNA molecules contaln the Information necessary
i~ for constructing and arganising cells.

> Types of a Cell: Cells can be of two types:

> Prokaryotic Cell: Such cells are primitive cells
and they lack nucleus. Prokaryotes are unlcellular
organisms, e.g., blue-green algae, bacterla, etc.
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» Eukaryotic Cell: Such cells are advanced and
complete cells contalning a nucleus. Eukaryotes
include all living organisms whether they are
unicellular or multicellular, e.g., fungl, plants and
animals.

» Functlons of Nucleus

> It plays a crucial role in determining the way the cell
willdevelop and what Form [t will exhiblt at maturlty,
by directing the chemical activities of the cell.
> It helpsIn the transmission of heredltary tralts from
parents to offsprings.
> It playsacruclalrole In cellular reproduction.
» |t controls all metabolic activities of a cell.
» Cytoplasm: It is the Fluid content inside the plasma
membrane, It contalns many speclalised cell organelles,
which performs a specific function for the cell.

nowledge BGOSTER ]

Nucleold is an undefined nuclear region in organisms
< llke bacteria that contains only nuclelc aclds.

» Functlons of Cytoplasm

» |t acts as a storehouse of molecules such as amino
acid, glucose, vitamin, etc.
> It acts as the site for certaln metabollc pathways
such as glycolysls, etc.
> Cell Organelles: These are membrane-bound structures
that perform very cruclal functlons In cells. Some
important cell organelles are endoplasmic reticulum,
golgi apparatus, lysosomes, mitochondrla, plastids and
vacuoles,

» Endoplasmlc Retlculum (ER): It Is a large network of
membrane:bound tubes and sheets similar in structure
to the plasma membrane. It Is of two types—Rough
Endoplasmic Reticulum (RER) and Smooth Endoplasmic
Retlculum (SER).

» RERhasribosames (sites of protein manufacture) attached
to Its surface, hence, It appears to be rough.

» Functlons of Endoplasmic Retlculum

» SER helps in the manufacture of Fat molecules or
liplds.

> ER helps In the transport of materlals (especlally
proteins) between various reglons of the cytoplasm
or between the cytoplasm and the nucleus.

> ER also functlons as a cytoplasmic Ffromewark
providing a surface for some of the biologlcal
activities of the cell

> SER plays a major role in detoxIficotion of polsons
and drugs In liver cells of vertebrates.

nowledge BGOSTER ]

‘m\ Membrane blogenesls is a process of building the cell
= membrane with the ald of proteins and lipids.

> Golgi Apparatus: It Is a network of membrane-bound
vesicles called clstarns, arranged parallel to each other in
stacks.

» Functlons of Golgi Apparatus
» It corries out the storage, modlficatlon and
packaging of substances in the vesicles.
» Itis helpful inthe farmation of lysosomes.
» It also helps In the manufacture of complex sugars
from simple sugars.

» Lysosomes: These are membrane-bound sacs filled with
digestive enzymes (made by RER).

» Functlons of Lysosomes

» They help in digestion of foreign substances and
disposal of worn-out cell organelles.

» They provide protection against bacteria and virus
and help to keep the cell clean.

» During the disturbance in cellular metabolism, e.g.,
when the cell gets damaged, lysosomes burst and
the enzymes digest their own cell so, they are called
sulclde bags of a cell.

» Mitochondria: These are small rod-shaped organelles. It is
a double membrane structure where outer membrane is
smooth whereas inner membrane Is deeply folded, which
creates a large surface area for ATP-generating chemical
reactions. It contains its own DNA and ribosames.

» Functlons of Mitochondrla

> They provide energy required for various chemical
activities needed for life.

> The body uses energy stored in ATP (Adenaosine
Triphosphate) for making new chemical compounds
and for mechanical work. Hence, ATP is known as
energy currency of the cell and mitochondria as
the powerhouse of the cell.
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> Plastids: These are double mambrane-bound organelles
present In most of the plant cells and absent In animal
cells, Plastids are of three types:

» Chloroplasts: Green-coloured plastlids contalning
chlorophyll.  They  manufacture food by
photosynthesls and are called kitchen of cells.

» Chromoplasts: They are colourful plastids that
provide colour to Flowers and frults,

> Loucoplasts: These are colourless plastids which
help In the storage of substances like starch,
protelns and olls,
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6 Plastids also have their own DNA and ribosomes
A LY

» Vacuoles: These are the storage sacs for solid or
liquid contents. They are large and permanent in
plant cells whereas small-slzed and temporary in
animal cells. They are bounded by a membrane
called as tonoplast.

> Functlons of Vacuoles

» They are full of cell sap and provide turgidity and
rigldity to the cell in plants,

» They play an important role in expelling excess
water and some wastes from the cell in some of the
unicellular organisms.

» Amlno aclds, sugars, varlous organlic aclds and some
proteins are stored in vacuoles of plant cell.

nowledge BEOSTER 1

>

In Amoeba, food vacuole contains the food items
that the Amoeba has consumed.

» Cell Division : It is the process of formation of new cells in
organisms required for growth and reproduction. It helps to
replace old, dead and Injured cells as well as to Form gametes.

> Mitosls and Melosis are two main types of cell divisions:

>

Mitosls: It is the process in which a mather cell
splts into two daughter cells each having the same
number of chromosomes as in mother cell. It helps
in growth and repalr of tissues in organisms.
Meilosis: It is a two-step process in which a mother
cell splits to farm four daughter cells with half the
number of chromosomes in comparison to mother
cell. It Is responsible for formation of gametes (in
animals and plants), which after Fertilisatlon give
rise to off spring.

@ Practice Exercise

" Multiple choice Questions \

Q1 Tanya prepared a temporary mount of anlon peel
and observed it under a microscope. Her teacher
asked her to draw the diagram. Select the correct
diagram of the cells found In onlon peel.

Q 2. Living cells were discovered by:  (NCERT EXEMPLAR)

a. Robert Hooke b. Purkinje
¢. Leeuwenhoek d. Robert Brown
Q 3. Who discovered the nucleus of the cell?
a. Robert Hooke b. Robert Brown
c. Leeuwanhoel d. Purkinje
Q4. Cell arises from pre-existing cell was stated by:
(NCERT EXEMPLAR)
a. Haeckel b. Virchow
c. Robert Hooke d. Schlelden
Q5. Who coined the term protoplasm?
a. Virchow b. Leeuwenhoek
c. Purkinje d. Robert Hooke
Q 6. Cell theory was given by: (NCERY EXEMPLAR)
a. Schlelden and Schwann b. Virchow
c. Robert Hooke d. Haeckel

Q7. Select the correct pair that comprises of only
unicellular organisms.
a. Amoeba and Rhlzopus
Paramoaclum and Chlamydomonas
Bacterlo and fungl
Plants and animals
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Q8. Following are a few definitions of osmosis:

Q9.

Q1lo.

QLL

Read carefully and select the correct definition.
(NCERT EXEMPLAR)

a. Movement of water molecules from a reglon
of higher concentration to a region of lower
concentration  through a  semlpermeable
membrane.

b. Movement of solvent molecules from Its higher
concentration to lower concentratian.

¢. Movement of solvent molecules from higher
concentration to lower concentration of solution
through a permeable membrane.

d. Movement of solute maolecules from lower
concentration to higher concentration of solution
through a semipermeable membrane.

A cell will swell up if: (NCERT EXEMPLAN)

a. the concantration of water molecules In the cell Is
higher than the concentration of water molecules
In surrounding medium.

b. the concentration of water molecules In
surrounding medlum Is higher than water
molecules cancentration In the cell

c. the concentration of water molecules |g same In
the cell and in the surrounding medium.

d. concentration of water molecules does not maotter,

Root halr absorbs water from soil through:

d. 06MOSISs b. actlve transport

c. diffuslon d. endocytosls

Acell loses water by osmosis when keptin a solution
having a lower concentration of water than the cell
The gliven solution Is:

a. hypertonic b. hypotonic

c. Isotanlc d. None of these

Q 12. Amoeba acqulres its food through a procass, termed:

(NCERT EXEMPLAR)
@xocytosls
endocytosis
plasmolysls
d. Both a. and b.

noe
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Q13.

Q4.

Q5.

Q16.

Qu.

Qls.

Q9.

Q 20.

Q2L

Q22.

Get More Learning Materials Here : &

Plasmolysis in a plant cell is defined as:
(NCERT EXEMPLAR)
a. breakdown (lysis) of plasma membrane in
hypotonic medium
b. shrinkage of cytoplasm In hypertonic medium
c. shrinkage of nucleoplasm
d. None of the above
Which of the following are the main constituents of
cell wall?
a. Cellulose b. Pectin

A plant cell placed in a hypotonic solution will not

c. Starch d. Protein

burst because of presence of: (NCERT EXEMPLAR)
a. chloroplast b. plasma membrane
C. cytaplasm d. cell wall

Select the correct statement(s) regarding nucleus.
(i) It has a double-layered covering.

(ii) It contains chromosomes.

(llf) 1t helps In the manufacture of Liplds.

(iv) It plays a central role in cellular reproduction.

a. Only (i) b. (1) and (i)

c. (it) and (iv) d. (). (ii) and (iv)
Chromosomes are made up of: (NCERT EXEMPLAR)
a. DNA b. protein

¢. DNA and proteln d. RNA

The undefined nuclear reglon of prokaryotes are
also known as: (NCERT EXEMPLAR)
a. nucleus b. nucleolus

¢. nuclelc acld d. nucleold

The only cell organelle seen in prokaryotic cell |s:
(NCERT EXEMPLAR)

a. mitochondria b. ribosomes

¢. plastids d. lysosomes

Which of these is not related to endoplasmic

raticulum? (NCERT EXEMPLAN)

a. It beheves as transport channel for proteins
between nucleus and cytoplasm.

b. It transports materlals between varlous reglons In
cytoplasm.

c. It can be the site of energy generation.

d. It can be the slite for some blochemical activities
of the cell

Which organelle plays a crucial role in detoxifying

many polsons and drugs in a cell? (NCERTEXEMPLAR)

a. Golgl apparatus

b. Lysosome

¢. Smooth Endoplasmic Retlculum

d. Vacuoles

Find out the correct sentence. (NCERT EXEMPLAR)

a. Enzymes packed In lysosomes are made through
RER (Rough Endoplasmic Retlculum).

b. Rough endoplasmilc reticulum and smooth
endoplasmic reticulum produce Upld and proteln
respectively.

¢. Endoplasmic reticulum Is related with
destruction of plasma membrane.

d. Nucleold Is present Inside the nucleoplasm of
eukaryotlc nucleus.

the

Q 23.

Q 24.

Q 25.

Q 26.

Q27

Q28.

Q29.

Q 30.

. Kitchen of the cell is:

Which of the following Is an incorrect statement?

a. Lysosomes are formed by Golgi apparatus.

b. Mitochondria and plastids have their own DNA.

c. ATPis generated In the mitochandria of a cell

d. When the cell divides. Its chromosomes get
organised into chromatin materlal

Refer to the given figure of an animal cell. Select the

incorrect statement regarding part ‘X ' in the given

figure of animal cell.

It determines cell development.

It Is a non-membranous cellular arganelle.

It is not well-defined in prokaryotic cells.

[t helps In transmisslon of hereditary tralts from
parents to offsprings.

Which of these options are not a function of
ribosomes? (NCERT EXEMPLAR)
(1) It helps In manufacture of protein molecules.

(1) 1t helps in manufacture of enzymes.
(iii) 1t helps in manufacture of hormones.

(lv) It helps in monufacture of starch molecules.

a. () and (if) b. (i) and (lil)

c. () and (Iv) d. (iv) and (l)

The cell organelle involved in forming complex
sugars from simple sugars are:  (NCERT EXEMPLAR)
a. endoplasmic reticulum b. ribosomes

c. plastids d. Golgl apparatus

Silver nitrate solutlon Is used to study:
(NCERT EXEMPLAR)

a. endoplasmic reticulum b. Golgl apparatus

an oo

C. nucleus d. mitochondrla

Which of the following Is called powerhouse of cell?
a. Lysosome b. Nucleus

¢. Mitochondrion d. Golgl body

DNA Is not present in:

a. plastids b. mitochondrla
C. nucleus d. ribosome
Organelle other than nucleus, containing DNA is:

(NCERT EXEMPLAR)
a. endoplasmic retlculum b. Golgl apparatus
c. mitochondrla d. Lysosome
(NCERT EXEMPLAR)

b. endoplasmic reticulum
d. Golgl apparatus

a. mitochondrla
¢. chloroplast
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Q32

Q 33.

Q 34.

Q 35.

Q 86.

Which of the following cell organelle Is called
suicidal bag of cell?

a. Mitochondria
c. Golgi body
Double membrane is absent in:

a. mitachondrion b. chloroplast
¢. nucleus d. lysosome

b. Lysosome
d. Cytoplasm

Find out the false sentance. (NCERY EXEMPLAR)

a. Golgl apparatus I8 Invalved with the farmation of
lysosomes.

b. Nucleus. mitochondria and plastid have DNA;
hence. they are able to make their own structural
proteins.

¢. Mitochondrla Is sald to be the povrerhouse of the
cell as ATP Is generated In them.

d. Cytoplasm is called as protoplasm.

Refer to the given figure and select the incorrect
statement(s) regarding the given figure.

(1) Part U looks rough because of part V.

(ii) Part X is double membranous whose inner

membrane is deeply infolded to create large

surface arca for chemical reactions.

Part Y functions include the storage and

packaging of products.

(lv) Part Z often have connections with the
membranes of ER.

a. (i) and (Iv) b. (1) and (lv)

c. (). () and (iv) d. Only (Iil)

Glven Is the figure of a plant cell. Select the correct

statement regarding the parts marked as P and Q.

(iii)

a. Both Pand Q serve as the storage units of a cell
b. Q can syntheslze thelr own proteins.

¢. Both Pand Q have thelr own ribosomes.

d

. Both P and Q are found In prokaryotic as well as
eukaryatic cells.

Q37

Q38.

Q 39.

Q 40.

Q4L

Q42.

Which of the cell organelles consists of chloroplast?
a. Plastids b. Mitochondria

c. Vacuoles d. Cell wall

In the given figure, showing the ultrastructure of a
plant cell, Identify the parts marked as P and Q and
select the correct statements regarding the Labelled
parts.

(i) Part Pis exclusively present only in plant cells.
(ii) ATP Is produced in part Q.
(Iif) Part P provides extra strength to a plant cell.
(lv) Part Q contains hereditary information of the
cell.

a. (1) and (Il) b. (Ilf) and (lv)

c. Only (1) d. (1) and (iil)

Which out of the following is not a function of
vacuole? (NCERT EXEMPLAR)
a. Storage

b. Providing turgldity and rigldity to the cell
c. Waste excretlon
d. Locomotlon

Which of the following are covered by a single

membrane? (NCERT EXEMPLAN)
a. Mitochondrla b. Vacuole
¢. Lysosome d. Plastid
In oo type of cell division, the produced

daughter cells have half the chromosomes as the
original cell.
a. mitosls
c. somatic

b. melosls
d. None of these

) Assertion & Reason Type Questions

Directions (Q, Nos. 42-52): Each of the following questions
consists of two statements, one (s Assertion (A) and the other [s
Reason (R). Select the correct answar to these questions from the
codes (a), (b), (c) and (d) as given below.

a. Both Assertion (A) and Reason (R) are true and
Reason (R) is the carrect explanation of Assertion (A).

b. Both Assertion (A) and Reason (R) are true but
Reason (R) Is not the correct explanation of
Assertion (A).

c¢. Assertlon (A) is true but Reason (R) Is false.

d. Assertion (A) Is false but Reason (R) s true.
Assertion (A): Cell is called the structural and
functional unit of life.

Reason (R): It performs functlons lke resplration,
obtalning nutrition, clearing of waste materlal, or
forming new proteins.
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Q43.

Q 44.

Q 45.

Q 46.

Q47.

10.
13,
14,
16.

17.
18
19.
20.

21,
22,

23.

DN SN

Assertion (A): Plasma membrane allows the entryor  Q 48.

exit of selected materials in and out from the cell.
Reason (R): Plasma membrane is a living membrane
and Is selectively permeable in nature.

Assertion (A): A cell swells up when present in a Q49.

hypotonic solution.

Reason (R): More water molecules enter the cell
than they leave.

Assertion (A): Chromosomes are visible under a

microscope when the cell Is about to divide. Q 50.

Reason (R): In a cell which is not dividing, DNA is
present as a part of chromatin material

Assertion (A): The cells that have membrane bound

organelles are called eukaryotic, Q5L

Reason (R): The cells that lack membrane bound
organelles are called prokaryotic.

Assertion (A): The endoplasmic reticulum which Q%52

lacks ribosomes is called Smooth Endoplasmic
Reticulum (SER).

Reason (R): SER is mainly Involved in protein
synthesis.

Assertion (A): Digestive enzymes present In
lysosome are very powerful and can breakdown all
types of organic materials.

Reason (R): These enzymes are made by RER.

Assertion (A): Mitochondria is known as the
powerhouse of the cell.

Reason (R): Mitochondria synthesises energy in the
form of ATP during respiration which is vital for
various life activities.

Assertion (A): Leucoplasts contaln varlous yellow or
orange pigments.

Reason (R): Leucoplasts store fats, starch and
proteins.

Assertion (A): Plant cells have very large vacuoles.
Reason (R): In plants cells, vacuoles are full of cell
sap.

Assertion (A): Amoeba acquires its food through
endocytasis.

Reason (R): Amoeba captures the foad within a
sac-like structure called the food vacuole inside
which digestion of food takes place.

[ Answers
\ 4

(b)

24,
(c) Leeuwenhoek 3. (b) Robert Brown
(b) Virchow 5. (c) Purkinje
(a) Schlelden and Schwann 98
(b) Paremoeclum and Chlomydomonos '
(a) Movement of water molecules from a region of higher

concentration to a reglon of lower concentration

through a semlpermeable membrane. 26.
(b) the concentration of water molecules In 27.
surroaunding medlum Is higher than water 28.
molecules cancentration In the cell 29.
(a) osmoslis 1. (a) hypertonic 12, (b) endocytosls
(b) shrinkage of cytoplasm In hypertonic medium
(a) Cellulose 15. (d) cell wall 30
(d) (). (ii) and (Iv)

SER helps In the manufacture of Uplds. 31

32
33,

c) DNA and protein
) Nucleold
) ribosomes
c) It can be the slte of energy generation.
Mitachondrla Is the slte of energy generation.

(
(d
(b
(

(c) Smooth Endoplasmic Reticulum 35.

(0) Enzymes packed In lysosomes are made through
RER (Rough Endoplasmic Reticulum)

RER and SER produce prateln and Upld respectively.
Endoplasmic reticulum s related with the

formation of plasma membrane. 36.

Nucleold refers to the undefined nuclear materlol
of prokaryotes.

(d) When the cell divides. Its chromosomes get
organised into chromatin materlal

Whenever the cell Is about to divide, the chromatin
material gets organised into rod-shaped structures
called chromosomes.

(b) It Is a non-membranous cellular organelle.

X repregents nucleus of a cell X has a dauble
layered covering called nuclear membrane.

(c) (i) and (iv)
The ribosomes are the sites of protelnmanufacture
and digestive enzymes.

(d) Golgl apparatus
(b) Golgl apparatus
(c) Mitochondrion
(d) ribosome

Nucleus contalns chromosomes. which are
composed aof DNA and proteln.

. (c) mitochondrla

Mitochondrla and plastids have thelr own DNA.
¢) chloroplast
b) Lysosome
d) lysosome
d) Cytoplasm is called as protoplasm.
Cytoplasm Is a part of protoplasm of the cell
(d) Only (1)
Here, U. V. X. Y. Z represent RER. ribosomes.
mitochondrla, SER and Golgl apparatus

respectively. Part Z le. Golgl apparatus functions
Include storage and packaging of products.

(b) Q can synthesize thelr own protelns.
P and @ represents Golgl apparatus and
mitochondrla respectively. The maln function of
Golgl apparatus Includes the storage. modification
and packaging of secretory products In vesicles.

(
(
(
(
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37.
38.

39.
40.

41,
42,

43,

45,

46,

47.

49,

50.

51,

52,

It Is not found In prokaryotic cells. Mitochondria
are seml-autonomous organelles, In the sense
that they have thelr own DNA and ribosomes and
thus, are able to make some of thelr own proteins.
Mitochondria are also absent In prokaryatic cells
Uke Golgl apparatus.

(a) Plastids

(d) (1) and (lii)

Here. P represents cell wall which is present
only in plant cells. fungi and bacteria that
provides structural strength to the plants. Q
represents chloroplasts which are the sites
of photosynthesls in plants. Whereas ATP is
generated in mitochondria and nucleus have the
hereditary Informatlon that pass from generation
to next generation.

(d) Locomation

(b) Vacuole

(b) melosls

(a) Both Assertion (A) and Reason (R) are true
and Reason (R) is the correct explanation of
Assertion (A).

(a) Both Assertion (A) and Reason (R) are true
and Reason (R) Is the correct explanation of
Aggertlon (A).

(a) Both Assertion (A) and Reason (R) are true
and Reason (R) Is the correct explanation of
Assertlon (A).

(b) Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A).

(c) Reason (R) Is false because SER helps In the

manufacture of fat molecules or liplds.

. (b) Both Assertion (A) and Reason (R) are true but

Reason (R) Is not the correct explanation of
Assertlon (A).

(a) Both Assertion (A) and Reason (R) are true
and Reason (R) Is the correct explanation of
Assertlon (A).

(d) Assertion (A) Is false because leucoplasts are
white or colourless cell organelle found In plant
cells,

(a) Both Assertion (A) and Reason (R) are true
and Reason (R) Is the carrect explanation of
Assertlon (A).

(b) Both Assertlon (A) and Reason (R) are true but
Reason (R) Is not the correct explanation of
Assertlon (A).

'l Case Stlldv Based questions A

Case Study 1

Diffusion is the process of movement of molecules
under u concentration gradient. It is an important
process occurring in all living beings. Diffusion
helps in the movement of substunces in and out

L ]

of the cells. The molecules move from a region
of higher concentration to a region of lower
concentration until the concentration becomes
equal throughout.

Read the given passage carefully and give the

answer of the following questions:

Q1. Name the process which Is useful for the
movement of substances like CO, and O, across
the plasma membrane.

a. Osmosis b. Diffusion

¢ Endocytosis d. Plasmolysis

Q2. Osmosls is the diffusion of:

a. Water b. Free energy

c. Solute and solvent  d. None of these

Q 3. Diffusion finally stops when:

a. concentration of particles of one reglon
becomes higher than the ather.

b. concentration of particles of ane region
becomes lower than the other.

c. concentration of particles of two reglons
becomes the same.

d. None of the above

Q4. Which of the following statement defines
hypertonic solutions?

a. A solution that has a lesser concentration
of solutes on the outslde of a cell when
compared with the inside of a cell

b. A solution that has a greater concentration
of solutes on the outside of a cell when
compared with the Inside of a cell

c¢. A solutlon that has same concentration
of solutes on the outslde of a cell when
compared with the Inslde of a cell

d. None of the above

Q5. If the two solutions have same concentrations,
they are said to be:
a. Isotonic
¢. Hypotonic

[A |

b. Hypertonic
d. Dilute

L ]

1.
2,
3.
4,

5.

[ ANsSwWers |

(b) Diffusion

(a) Water

(c) concentration of particles of two reglons becomes
the same

(b) A golution that has a greater concentration of
solutes on the outside of a cell when compared
with the Inslde of a cell

(a) Isotanlc

Case Study 2

The nucleus is a membrane-bound organelle
found in eukuryotic cells. It is found in the middle
of the cells, and it contnins DNA arranged in
chromosomes, It is surrounded by the nucleur
envelope, a double nuclear membrane, which
scparates the nucleus from the cytoplasm. The
outer membrane is continuous with the rough
endoplasmic reticulum. The nuclear envelope
contains pores which control the movement of
substances in and out of the nucleus.
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Read the given passage carefully and give the
answer of the following questions:

QL Nucleus was discovered by:

a. Leeuwenhoek
c. Robert Brown

b. Purkinje
d. Robert Hooke

Q2. Which part of the cell helps the transfer of

Q

Q

Q

material from the nucleus to the cytoplasm?
a. Nuclear pares b. DNA
c. Chromatin materlal d. None of these

3. What is the function of nucleus of a cell?

a. It controls all the metabollc activities of the
cell

b. It bring about growth of the cell by directing
the chemical activities of the cell.

c It controls the heredity characteristics of an
organism.

d. All of the above

4. Which of the following statement is true about
chromosomes?
a. It is present within the nucleus.
b. It carries genes and helps in inheritance.
c. They are vislble as rod-shapes structures
only when the cell is about to divide.
d. All of the above

5. The main difference between eukaryotes and

prokaryotes is:

a. eukaryaotes have nucleold and prokaryotes
have nucleus.

b. eukaryotes have nucleus and prokaryotes
have nucleold.

¢. eukaryotes do not have membrane-bound
cell organelles while prokaryotes have
membrane bound cell organelles.

d. eukaryotes are unicellular and prokaryotes
are multicellular.

L (
2 {
5; i
b,
5. (

Answers °

¢) Robert Brown

a) Nuclear pores

d) All of the above

d) All of the abowve

b) eukaryates have nucleus and prokaryotes have
nucleold.

Case Study 3

A cell is the basic structural and functional unit of

aliving organism, which makes anything alive and

§ self-sufficient to carry out all the fundamental

functions of an organism. A small organ-like

structure present inside the cell is called a cell

organelle. It has a particular structural mokcup

and performs a specific function. They coordinate

and function efficiently for the normal functioning

of the cell. A few of them function by providing

shape and support, whereas some are involved in

L
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he locomotion and reproduction of a cell.

Read the given passage carefully and give the |
answer of the following questions:

Q1. Organelles that are surrounded by two |

Q

Q

Q

Q

membranes are:
a. nucleus and mitochondrla
b. nucleus and Golgi bodies
c. endoplasmic reticulum and lysosomes
d. endoplasmic reticulum and mitochondria
2. The organelles that are present in eukaryotes
but not in prokaryotes is/are:
a. Golgl apparatus b. vacuoles
c. rlbosome d. Both a. and b.
3. From the following, an organelle with
ribosomes attached to its surface Is:
a. chloroplast
b. rough endoplasmic reticulum
¢. smooth endoplasmic reticulum
d. mitochondrla
4. Select the incorrect statement regarding cell
organelles.
a. Lysosomes are a kind of waste disposal
system of the cell
b. Mitochondria and chloroplast are similar In
external structure.
c¢. Vacuoles are small-sized in animal cells.
while plant cells have very large vacuoles.
d. SER Is Involved In storage. madifcation and
packaging of products In vesicles.
5. Match the columns and select the correct
option.

Column Il
(1) Powerhouses aof the cell

(if) Storage of amino acids.
SURArS. etc.

(Ill) Sulclde bags of cell
(lv) Kitchen of the cell

a. A-(iv), B-(iii). C-(if). D-(I)

Column |
A Lysosomab
B. Chloroplasts

C. Vacuoles
D. Mitachondrla

b. A-(li1), B~(i), C-(il), D-(Iv)
c. A-(ll1), B+(lv). c-(11), D-(1)
d. A-(lv), B-(l). C=(1). D=(in1)
. Answers l| J

1 (
2. (
3. {
4 (

a) nucleus and mitochondrio
d) Both a. and b.
b) rough endaplasmic reticulum

d) SER Is Involved In storage. modification and
packaging of products In vesicles.

5. (c) A=(ll1), B-(Iv), C-(l1), D~(1)
Case Study 4
Rohan carried out the following osmosis

experiment:

He took four pecled potato halves and scoop
each one out to make potato cups. One of these
poluto cups should be made from a boiled potato. |
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Put each potato cup in a trough containing waler.
Now,
(i) keep cup A empty.
(i1) put one teaspoon sugar in cup B.
(iii) put one teaspoon salt in cup C.
(iv) put one teaspoon sugar in the boiled potato
cup D.

Fresh peeled  potato cup  Sugar

CupB
Fresh peeled Sugar
potato cup solution

/ /

Cup A

Salt salution

Bolled
—— potato
: cup

CupC CupD

Keep these for two hours and then observe the
four potato cups.

Read the given passage carefully and give the

answer of the following questions:

Ql Explain why water gathers in the hollowaed
portion of B and C.

Q2. Why is potato A necessary for this experiment?

Q3. Explain why water does not gather in the
hollowed-out portions of A and D.

Q4. Write down two differences between diffusion
and osmosls?

Q 6. State two conditions requirad for osmosis.

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

Answers 0

1. Since. sugar and salt was present In B and C
respectively, water from the trough gathered In
the hollowed portions of potato in B and C by the
praocess of osmasls through the semipermeable
membrane of patato.

2. Patato A Is necessary for carrylng out this
experiment because It helps us to check what
changes occurred durlng the course of the
experiment and helps us to compare the results.

3. Watear does not gather in the hollowed portion
of potato A as It was empty. Water also does
nat gather In the cup D because the potato used
was bolled and has lost Its semipermeable
membrane.

4. Differences between Diffuslion and Osmosls:

Diffusion Osmosis

It can occurs In any medium. | It occurs only in Ugquid medium.

The diffusing molecules may (It involves the movement of

be solids. Uquids or gases.

solvent molecules only.

Semipermeable membrane
is not required.

Semlpermeable membrane Is
required.

(Any two)
5. Condltlons far osmosls are:
(i) There should be two solutions of different
concentrations.
(i) The membrane separating these two
solutions should be semipermeable.

Case Study 5

L ]

Plants and animals are made up of millions of
cells and these cells have several similarities and
differences. Structurally, plant and animal cells are
very similar because they are both eukaryotic cells.
They both contain membrane-bound organelles
such as the nucleus, mitochondria, endoplasmic
reticulum, Golgi apparatus, lysosomes, and
vacuoles.

Read the given passage carefully and give the
answer of the following questions:

Q1. Create a Venn diagram to compare the structure
of plant and animal cells.

Q 2. What will happen, if we put a plant and animal
cell In an Isotonic solution?

Q 3. Write the functions of cell wall in plant cell.

Q4. Name the largest animal cell.

Q5. Name two organisms (other than plants) with
cell wall.

@

—
| Answers |

1

Animal Cell Both Plant Cell

« Contalng
cell vall
« Containg
chloroplast

Contaln
nucleus
» Contain
mitochondrla

No cell wall
= No
chloroplast

* Hove mony « Hove cell « Containg
small membrano o large
vacuoles + Golg central

» Nucleus Is apparatus. vacuole
present at endoplasmic [ * Nucleus s
the center raticulumand/  Pushed to
of cell ribosomes one side of

the cell

are present

L
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2. If plant and animal cells are kept In Isotonic
solutions then cells will not swell or shrinlk
Hence, there will not be any change in cells.

3. Cell wall permits the cells of plants to withstand
very dilute (hypotonic) external medla without
bursting, Also. plant cells can withstand much
greater changes in the surrounding medium
because of cell wall

4, Largest animal cell Is ostrich egg.
5. Fungl and bacterla.

/ Very Short Answer type Questions \)

QL

Ans.

Q2.

Ans.

Q3.

Ans.

Q4.

Ans.

Q5.

Ans.

Q6.

Ans.

Q7.

Ans.

Qe.

Ans,

Q9.

Ans.

Q10.
Ans,

Who discovered cells and how? (NCERT INTEXT)
Cells were first discovered by Robert Hooke in 1665.
while examining a thin slice of cork with the help of a
primitive microscope.
Which of the following organisms lack a nuclear
membrane? Chlamydomonas, mosquito, butterfly,
snhake, Paramecium.
Chlamydomonas and Paramecium.
‘Every multicellular organism has arisen from a
single cell' Justify this statement.
Each cell divides to produce cells of Its own kind.
Since, all cells arise from the pre-existing cells, thus,
it can be said that every multicellular organism has
arleen from a single cell
Name three functional reglons of a cell.
Plasma membrane. cytoplasm and nucleus.
What Is osmosis? (NCERT EXERCISE)
It is the movement of water molecules from a region
of high water concentration to a region of low water
cancentration through a selectlvely permeable
membrane.
How does an Amoeba obtain its food?

(NCERT EXERCISE)
Amoebo obtalns its food by the process of
endocytosls. In this process. the cell engulfs the food
and other materlals from Its external environment
due to the flexibility of the cell membrane.
Why do egg shells dissolve In dilute hydrochloric
acid?
Ege shells are made of calclum carbonate which
reacts with HCl and forms soluble calclum chloride.
Name the process by which unicellular freshwater
organisms and most of the plant cells tend to gain
water.
Osmosls Is the process by which unlcellular
arganlsme and most of the plant cells galn water.
What would happen if the plasma membrane
ruptures or breaks down? (NCERT EXENCISE)
Rupture or breakdown of plasma membrane would
result In the exposure of cell component to the
external environment and would ultimately result In
cell death.
What is the function of cellulose in plant cell?

Cellulose s a complex substance that provides
structural strength to the plants.

Q1L When a living plant cell loses water through osmosis,
there is contraction of contents of the cell away from
the cell wall. What is this phenomenon called?

Ans. This phenomenon Is called plasmolysls.

nowledge BGOSTER

Plasmolysis leads to shrinkage or contraction of
the protoplasm of a plant cell due to loss of water from
7 the cell.

Q12. Why Is the nucleus called the director of the cell?

Ans. The nucleus controls and coordinates all the
metabolic functions of the cell. So. it is called the
director of the cell.

Q13. What is DNA? Where Is it present?

Ans. DNA Is Deoxyribo Nucleic Acld. It holds the genetic
information of all living organisms and is located in
the nucleus.

Q 14. When do chromatin fibres organise themselves into
chromosomes?

Ans. Chromatin fibres organise themselves Into
chromosomes when the cell is about to divide.

Q 15. How Is a bacterlal cell different from an onlon peel
cell?

Ans. Bacterlalcells are prokaryotic cells and do not possess
membrane-bound organelles. whereas anlon peel
cell is an eukaryotic cell with a well defined nucleus
and membrane-bound organelles.

Q16. Name the site organelle where protelns are
synthesised in a cell.

Ans. Ribosomes are the organelles where proteins are
synthesised In a cell

Q 17. What would happen to the life of a cell if there was
no Golgi apparatus? (NCERT EXERCISE)

Ans. If there was no Golgl apparatus in the cell. lysosomes
vrould not be farmed. This will cause accumulation of
worn-out cell organelles within the cell. which may
cause cell death.

Q18. Name the organelle of the cell which has a
membrane-bound sac filled with powerful digestive
enzymes. Write its any one function In the cells.

Ans. Lysosome has membrane-bound sacs filled with
powerful digestive enzymes.

Function: They help to keep the cell clean by digesting
any forelgn material

Q 19. Which organelle Is known as the powerhouse of the
cell? Why? (NCERT EXERCISE)

Ans. Mitochondrla are called the powerhouse of the cell
as they are sltes for synthesls of ATP molecules. the
energy currency of the cell

Q 20. Identify and name the following structures:

(I) The undefined nuclear region of a prokaryotic

cell
(1) Site for releasing energy Inside the cell.
Ans. (I) Nucleold (If) Mitochondrla

Q 21. Name the following:
(i) Sulclde bag of a cell. (ii) Kitchen of a cellL

Ans. (I) Lysosome (Il) Chloroplast
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Q 22.

Ans.

Q23.

Ans.

Q 24.

Ans.

Which kind of plastid Is more common in:

(i) roots of the plant (ii) leaves of the plant
(iii) flowers and fruits (NCERT EXEMPLAR)
(I) Leucoplast (i) Chloroplast  (lif) Chromoplast
Name the cell organelle, other than mitochondria,
which has its own DNA and ribosomes.

Plastid Is the cell arganelle, other than mitochondrla,
having its own DNA and ribosomes.

Name the plastids which store starch, oils and
protein granules.

Leucoplasts are the plastids which store materials
such as starch. olls and proteln granules.

T\ Leucoplasts are the non-pigmented organelles found

£

Q 25.

Ans.

Q 26.

Ans.

énowledge BOOSTER w

in the non-phatosynthetic parts of plant such as roots.

Why do plant cells possesses large-sized vacuoles?

(NCERT EXEMPLAR)
Plant cells possess large-slzed vacuole as vacuoles
not only store many Important substances. they also
contaln cell sap that glve turgldity and rigldity to the
cell

Which type of cell divislon is required for growth
and repair of body and which type is involved in
formation of gametes? (NCERY EXERCISE)
Mitosls s the type of cell divislon that Is required
for growth and repalr of body, whereas melosls Is
Involved In formatlon of gametes.

“@/ Short Answer Type-1 Questions AV

QL

Ans.

Q2

Ans.

Q3.

Ans,

Why is the cell called the structural and functional
unit of life?

Cell is called the structural unit of Ufe because all the
arganlsms are made up of cells,

It Is called the functional unlt of life because each cell
performs baslc functions Uke resplration. obtalning
nutrition, clearing of waste material, or forming new

Diagrammatic representation of an experiment Is
given below.

o
o © © o2
5%%? 280 BD °° o og
030 0
0690 oo g
A B C D
Identify and define the phenomenon responsible

for D.

The glven dlagram s showlng the process of
diffuslon. Diffuslan Is the spontaneous movement of
a substance from a reglon of higher concentratlon to
a reglon of lower concentration.

How do substances like CO, and water move In and
out of the cell?

Movement of CO,: Carbon dloxide moves In and out of
the cell through diffuslon or passage from the area

9.0 ©

Q4.

Qs.

Ans.

Q6.

Ans.

Q7.

Ans.

Qe.

of its higher concentration to the area of Its lower
concentration, across the cell membrane.

Movement of Water: The mavement of water In and
out of the cell occurs by the process of osmosis
or passage of water from the area of higher
concentration (e.g. dilute solution) to the area of
lower concentration (e.g. strong solution), through
the cell membrane, which acts like a semipermeable
membrane.

Why does the skin of your fingers shrink when you
wash clothes for a long time? (NCERT EXEMPLAR)

. During washing of clothes. osmosls takes place in

the skin cells because soap solution is a hypertonic
solution, Le. more concentrated than our skin cells.
Hence. water from skin will move out in soap solution
and leads to shrinkage of skin of our fingers while
washing clothes for a long time.

If cells of onion peel and RBC are separately kept in
hypotonic solution, what among the following will
take place? Explain the reason for your answaer.

(1) Both the cells will swell.

(1) RBC will burst easily while cells of onion peel

will resist the bursting to some extent.

(iii) (i) and (ii) both are correct.

(iv) RBC and onion peel cells will behave similarly.

(NCERT EXEMPLAR)

(I) The RBCs burst easily because they are animal
cells and do not have cell wall. The onlon peel
(plant cell) possess cell wall which makes It
resistant to bursting due to swelling caused by
osmosls.

A plant cell is placed In a hypotonic solution. What

will happen? Will the cell burst? Why or why not?

When a plant cell Is placed In a hypatonic solution,

water enters Into the cell by osmosls and the cell

start to swall However, the plant cell will not burst
due to rigid cell wall and therefare. cell becomes
turgld. l.e. swollen and hard.

In brief, state what happens when:

() Dry apricots are left for sometime in pure water

and later transferred to sugar solution?

(1) Rheo leaves are boiled In water first and then a
drop of sugar syrup Is put on it?

(I) Dry apricots when left In pure water, will gain
water due to endosmosls and wwell Whaon
placed In a sugar solutlon, they losa water due to
exosmosls and will shrinlk.

(I} Cells In plasma membrane get killed due to
bolling. haence. plasmolysls will not occur
because only the Uving cells can absorb water
by osmaosls.

Preeti was observing live cells of an onlon peel
in blology laboratory. She observed cell wall,
cytoplasm and nucleus clearly. Suddenly her friend,
by mistake, spilled a few drops of salt water on the
slide. After some time, Preeti observed the slide and
found some changes.
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(i) What would have been the change in the live
cells of onion peel after adding salt water?
(ii) Name the type of process involved.

Ans. (i) Salt water is a hypertonic solution. so water will

Q9.

Ans.

Q l0.

Ans.

QL

Ans.

Ql2.
Ans.

Qla.

Ans.

move out of the cells through osmosis leading to

shrinkage of contents of the cell away from cell

wall
(Il) The process Involved Is plasmolysis.
Describe the structural features of cell membrane
and cell wall.
Cell membrane Is a Uving. flexlble and selectively

permeable membrane made up of organic molecules

called proteins and lipids.
Cell wall Is non-living and freely permeable. and Is
mainly composed of cellulose.
Why Is endocytosis found In animals only?

(NCERT EXEMPLAR)
Endocytosls Is observed In animal cells only as
plasma membrane of animal cells is in direct contact

with external medium. In a plant cell. it Is not posslble
because a ripid cell wall is present over the plasma
membrane in them. thus blacking the direct contact

of plasma membrane with external medlum. Thus.
thie process Is found In animals only.

Explain how do cell walls permit the cells of fungi
to withstand very dilute external media without
bursting?

If a cell wall Is surrounded by a very dilute external
medlum. the cell galns water through osmosls. Thus.
the cell swells up. This builds up pressure against
the cell wall. The wall also exerts an equal pressure
against the swollen cell Thusg, due to equal pregsure
from both the sides, the cells of fungl can withetand
very dllute external media without bursting,
Differentiate between Nucleus and Nucleold.
Difference between Nucleus and Nucleold:

Basis of

Diffarance Nucleus Nucleold

Definltion A nucleus 1o o Nucleold Is o
membrane-bound |particular area In
structure In which prokaryotes
which euknryotes |assemble thelr
assemble thelr genetic materlals.,
genetic materiolo,

Structure Nucleus Is well Nucleold Is poorly
organised and Is  |organised and Is
Lorge. gmoll

Chromosomes|More thaon one Only one
chramosome I chromosoma Is
present pregent.

(Any two)
Where are chromosomes located in a cell? What are
they composed of ? What important Information do
they contaln?
Chromosomes are located Inside the nucleus of a
cell. They are composed of DNA and proteins. They
contaln informatlon for Inheritance of characters
fram parents to next generatlon In the form of DNA
molecules.

Q l4.

Ans.

Q15.

Ans.

Q 16.

Ans.

Q.

Ans.

Q18.

Ans.

How are chromatin, chromatid and chromosomes
related to each other? (NCERT EXEMPLAR)
Chromosomes are made up of chromatids and
chromatlds are made up of chromatin. Chromatin Is
an Intertwlned mass of thread-like structures made
of DNA and proteln. During cell division, chromatin
condenses to form thicker rod-like structures called
chromosomes. Each chromosome conslsts of two
similar halves called chromatids.

State any two differences between smooth
endoplasmic reticulum and rough endoplasmic
reticulum.

Difference between SER and RER:

Basls of | Smooth Endoplasmic | Rough Endoplasmic

Difference Reticulum Reticulum

Ribosomes |Ribosomes are Ribosomes are
not attached to its  |attached to its
surface. surface.

Function It helps In the They are the
manufacture of slted of protein
lipids. maonufacture.

() In which form does mitochondria release
energy? Write its full form.

(i) The inner membrane of mitochondria Is deeply
folded. What is the advantage of these folds?

(I) The energy required for varlous chemical
actlvities needed for Ufe Is released by
mitochondrla In the form of ATP (Adenosine
Triphasphate) molecules.

() These folds Increase surface area for ATP-
generating chemical reactions.

Write two similaritles and one dissimilarity between

mitochondria and plastids.

Two slmilarities between mitochondrla and plastids

are:

(I) Bath are double membrane structures.

(i) Bath of them have thelr own DNA and ribosomes.

DissImilarity between mitochondrla and plastids is
that mitochondria Is the site of production of enargy
whereas plastid Is the site of photosynthesis.

Identify the given dlagram. Label the parts A, B
and C.

The glven dlagram represents a plant cell.

Als LYSOGDr‘I‘IE.

Bls E_Ijloroelast and
Cls Golgl a
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Q19. Define cell division. Mention the two types of cell
division.

Ans. Cell divislon Is the pracess by which a mother cell
divides Into two or more daughter cells In order to
grow. to replace old. dead and injured cells. and to
form pametes required for reproduction.

There are two types of cell division-mitosls and
melosls.

€) Short Answer Type-il Questions N

Q 1. Differentiate between diffusion and osmaosils.

Ans, Difference between diffuslon and osmosls:

Basls of
Difference Diffuslon Osmasis

Occurrence |DIffuslon can take Osmosls occurs only
place in any medium. |in a Uquid medium.

Definition It Is the movement It Is the movement
of a substance from af water from the
the area of Its higher |area of Its higher
concentration to concentration to
the area of Its lower the area of lovrer
concentration. concentration.

Molecules  |The difusing It involves movement

Involved molecules may be of solvent molecules
sollde. liqulds or gases. |only.

Need It does nat require It requires a
a semlpermeable semlipermeable
membrane. membrane.

nowledge BOOSTER
AN Osmosis is the result of diffuslon across a

77} semipermeable membrane.

Q2. (i) Whatis osmosis?

(1) What happens to a cell when It is placed In
hypotonic, isotonic and hypertonic solutions

Ans. (I) Ralsins placed In beaker A appeared swollen as
they absorbed water from the surroundings while
those of beaker B were shrunken because vrater
concentration is less outside the raisin covering,

(II) Solution (here wsater) In beaker A Is hypotonic
(as it causes entry of water into raisins) while
solution in beaker B is hypertonic due to loss of
water from the ralsins.

Q4. (i) State and explain the process by which Amoeba
obtains its food.
(i) Why is the plasma membrane called a
selectively permeable membrane?

Ans. (I) Amoeba obtalns it food by the process of
endocytosis. The part of plasma membrane that

comes in contact with food particle Invaginates,

engulfs it and Is pinched off into cytoplasm as
phagosome. Phagosome Is fused with a lysasome
to produce a food vacuole. Digestion occurs In
food vacuole and the digested materials pass
out Into the cytoplasm. The vacuale having
undigested matter rises to the surface and
performg exocytosls to throw aut the undigested
matter.

(i) Plasma membrane regulates the movement
of selective substances in and out of the cell
therefore. It Is called a selectively permeable
membrane.

nowledge BOGOSTER

Selectively permeable membrane involves the
movement of lons and small molecules as well as
large polymers which can be passive or active with or
7Ty without the expenditure of energy.
Q 5. State three differances between cell membrane and
cell wall

respectively? Ans. Difference between cell membrane and cell wall:

Ans. (I) Osmosis: Osmosls Is the movement of water Basis of Cell Wall Plasma or Cell
molecules throuph a selectively permeable Differance Membrane
membrane along the concentration gradient. Occurrgnce |lt I8 present in plant  [It I8 present in both

(i) (a) Cell in Hypotanic Solution: Swells up due to
endosmosls (passage of water Into the cell)
and becomes turgld.

(b) Cell in Igotonic Solution: No change.

A L e

shrink due to exosmosls or outward passage
of water.

Q 8. Two beakers A and B contaln water and concontrotod
sugar solution respectively. An equal number of
dried raisins are kept in the beakers for a fow hours
and then taken out.

() Explain the reason for the difference In the
physical appearance of ralsins which were
taken out of the two beakers.

() On the basis of the above observations,
categorise the two solutions as hypotonic and
hypertonic.

cells only. animaol and plant cells

Cell covering It ls the outormont It Ig tho outormost
covering of plant cells.|covering af animal cells.

Locotion It Is presont It la prosont outside the
outside the plasma  |cytoplasm.
membrang.

Structure Cell wall Is rig/d and  [Plasma membrane

Is flexible and
camparatively thin,

comparatively thick

Pormuoabllity |t ls non-living ond
permeoble.

It s Uving ond welectively
permeable.

Compaoaltion |It s made up of

_ callulose.

It la made up of lpido and
proteins

(Any three)

Q 6. Briefly explain the structure and function of nucleus.

Ans. Structure: Nucleus Is a large, spherical. dense cellular
structure made up of four components:
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() A double-membrane porous envelope (nuclear
envelope).

(i) Nuclear sap or nucleoplasm.

(i) Chromatin made of threads of DNA and protelns
which get converted into chromosomes at the
time of cell divislon.

(Ilv) Nucleolus—a rounded. naked structure attached
to chromatin which serves as the slte of ribosome
formation.

Functions:
(I) Nucleus cantrols all the cellular activities.
(ii) It contalns genetic or hereditary information over

its chromosomes for expression of various traits.
(iil) It plays a central role in cellular reproduction.

Q7. Draw a neat and well-labelled diagram of a typical
prokaryotic cell.
Ans.

Plasrna
membrano

,, Ribosomes

TSI \ —
Cell wall  Nucleold
Prokaryotic Cell

Q8. (I) Whatis membrane blogenesls?

() Explain what happens when a drop of
concentrated sugar solutlon is placed on a
Rheo leaf mounted on a glass slide. Name this
phenomenon. Would the same happen if Rheo
leaf was boiled before mounting? Give reason
for your answer.

Ans. () Membrane blogenesls Is a process of bullding cell
membrane le. some of the membrane protelns
and lplds are replaced with newly made protelns
and Uplds. The proteing and liplds required
for membrane blogenesis are syntheslsed by
endoplasmic reticulum.

(i) (8) A concentrated sugar solution will cause
exosmosls In cells of Rheo peel mounted
over a glass slide. The phonomaenon called
plasmolysis takes place and there Is shrinkage
of the contents of the cell away from the cell
wall

(b) Plasmolysls does not occur In cells of Rhoo leaf
peel if It has been bolled before mounting, This
Is bacause bolling kills the cells and exasmosls
can occur only In Uving cells.
Q9. Draw the dlagram to show animal cell and label the
following parts:
(I) Powerhouse of the cell.
() Suicldal bag
(1) Organelle which helps in the development of
spindle fibres during cell division.

Ans.

(iil) Centriole

(i) Lysosome

Anlmal Cell

Q 10. Draw the diagram of a plant cell and label any three

Ans.

Vocuclao
(lnrge)

Plant Cell
Q1L Describe the role played by lysosomes. Why are
these termed as sulclde bags?

Ans. Lysosomes play an Important role In:

(1) Destruction of foreign material

(Il) Intracellular digestion of food.

(iii) Digestlon and removal of worn-out cell organelles.
Lysosomes are termed as sulclde bags because
during disturbance In cellular metabolism. when the
cell gets damaged. lysosomes may burst and the
enzymes eat up their own cells.

owledge BGOSTER ]

1\ Lysosomes completely breakdown cells that have died
77\ called as autolysls.

Q12. (i) Which organelles supply energy to a cell? In
what form it is stored?
(i) Explain the structure of this organelle.
(Ill) Does this organelle contaln DNA? Why?

Ans. (I) Mitochondria supplles energy toa cell This energy
Is stared In the form of ATP. So, mitochondrla s
known as the 'Powerhouse of the cell'

(Il) Structure:

Mitochondrin

({ID)} Yes, mitochondria possess Its own DNA and
ribosomes which help In the syntheslis of a number
of protelns for thelr functioning,
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Q 13. Name a cell organelle found only In a plant cell and
mentlon its various types.

Ans. The cell organelles found only in a plant cell are
plastids.
The varlaus types of plastids are:
(i) Chloroplasts (Green plastids)
(i) Chromoplasts (Coloured plastids)
() Leucoplasts (White or colourless plastids)

Q14. (I) Name the organelles which provide turgidity to
the plant cell. Name any two substances which
are present in it.

(Ify How are they useful in unicellular organisms?

Ans. (I) Vacuoles provide turgldity to the plant cell The

substances presentin it are:

(a) Water.

(b) Dissolved storage and waste substances
(some protelns, salts. amino aclds and organic
acids).

(1) In unicellular organisms. vacuoles take part In:

(a) Osmoregulation and excretlon by contractile
vacuoles.

(b) Digestion of food In food vacuoles.

Q 15. Differentiate betwoen mitosls and melosis.
Ans, DIfference between mitosls and melosls:

Dz::::}::.u Mitosls Meloslg
Number of Two doughtar cells|Four daughter cells
daughter cells |are formed. are formed.

Number of The daughter The daughter cells

chromosomes |cells have the hove half the number
same number of |of chramaosomes
chromosoms ag  [than thot of the
mother cell maother cell

Functian Mitasls is required |Formation of
far growth and gametes. which after
repalr of tssues In|fertilivntion give rigse
organismsa. to offspring,

(ilf) Chromatin Material: It conslsts of a long, colled
network of thread-like structures. The chromatin

materlal Is made up of Deoxy Ribonuclelc Acld
(DNA) which is responsible for storing and

transmitting the hereditary information from one

generation to the other. It condenses in the form

of compact bodies called chromosomes at the
time of cell division.
(iv) Nucleolus: It Is more or less a round structure
present inside the nucleus. The nucleolus contains
RNA (Ribonucleic Acid) and prateins. RNA helps in

proteln synthesls.

Q2

(i) Why does nuclear membrane have pores?

(i) Why do chromosomes contain DNA in the
nucleus?
(iii)) What will happen if the organlsation of a cell
is damaged due to certain physical or chemical
reasons?

Ans. (i) For allowing and controlling the exchanpe of

materlals between the nucleus and cytoplasm.

nuclear membrane has pores.

(I) The nucleus of a cell contaln chromosomes which
contain DNA In the form of genes which carry
genetic Information from one generation to other.

(If) If the organisation of a cell Is destroyed due to
some physical or chemical Influence, then the
cell will not be able to perform functions Uke

resplration. obtalning nutrition. clearing of waste

material or forming new proteins, Ultimately, the

cell will die after some time.

Q 3. How Is a prokaryotic cell different from a eukaryotic

‘QJ__;? Lﬂﬂg Answer Type Questions )

Q1. Describe the structure of nucleus.
OR

Explain in detail what do you know about the

structure of nucleus?

Robert Brown. in 1831. discovered nucleus In the cell

It ls the largest and prominent cell component It Is

spherical or oval In shape and Is generally located In

the centre of the cell

Nucleus has the followlng Important parts:

() Nuclear Membrane: It Is a double-loyered
membrane, which separates nucleus from the
cytoplasn.

(1) Nucleoplasm: It Is 8 homogeneous and granular
dense fluld present Inslde the nucleus. In which
chromatin and nucleolus are suspended.

Ans.

cell? (NCERT Exorclsa)
Ans. Differance betwoena prokaryotic cell and a eukaryotic
celt
Basls of
Differance Prokaryotic Cell Eukaryotic Cell

Slze

Nucloor region

Chromosomes

Nucloolus

Coll orgnnelles

Caoll diviglon

Cell size Is generally
small (1-10 pm).

Nuclear reglon Is
called nucleold ond is
naot surrounded by a
nuclear membrane.

Only a single
chromosome o
prosont.

Nucleolua ls nbsont.

Mombrane-bound
cell organelles are
absent.

Cell division takes
place by fisslon or
budding,

Cell size Is generally
large (5-100 pm).

Nuclear reglon Is
surrounded by a
nuclear membrane
(veell-orgnnised nuclous).

Mare thon ane
chromaosome are
prosent

Nucleolus Is presant.

Cell argnnelles
bounded by mombrang
aro present.

Cell divislon tokes place
glther mitatically or
maolotically.
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Q4. (i) What is lacking in a virus which makes it
dependent on a living cell to multiply?
(ii) Expand RER and SER. Differentiate between
their structure and function.

Ang. (I) Virus does not have a metabollc machinery due to

the lack of cytoplasm. Therefore, it is dependent
upon the metabolic machinery of other lving
cells to multiply.

(i) RER—Rough Endoplasmic Reticulum.
SER—Smooth Endoplasmic Reticulum.
Structure: RER consists of ribosomes on its
surface. therefore. It Is rough. whereas. SER does
not consist of any ribosomes and hence, it Is
smooth.
Function: Due to the presence of ribosomes. RER
takes part In proteln synthesis. while SER helps In
the manufacture of fat molecules or lplds.

Q5. (i) Whatis endoplasmic reticulum?
(i) Describe its function.
(1) Name two types of endoplasmic reticulum.
(iv) What crucial role does it play in the liver cells
of vertebrates?

Ans. (I) Endoplagmic Retlculum: It Is a large network of
membrane-bound tubes and sheets. which
look llke long tubules or round or oblong bags

jvesicles!.
nowledge BGOSTER

The membrane of endoplasmic reticulum constitutes
Ry more than half of the total membrane of an average
i~ animal cell.

() Functions:
(8) It serve as channels faor the transport of

materials (especlally praotelns) betveeen
varlous reglong of the cytoplasm or between
the cytoplasm and the nucleus.

(b) It functions as a cytoplasmic framework
providing a surface far some of the blochomical
activities of the cell.

(1) Types: There are two types of endoplasmic
reticulum Le., Smooth Endoplasmic Reticulum
(SER) and Rough Endoplasmic Reticulum (RER).
Rough endoplasmic reticulum bears rlbosames
on its surface which are absent over SER.

(iv) Detoxification: SER present in vertebrate lver
detoxifies polsans and drugs.

Q 6. Given below s a diagraommatic sketch of electron
microscopic view of an animal cell:

(i) Label the parts Indicated by lines as 1 to 10.

(ii) Give two reasons to support that it Is an animal
cell
(il) How many mitochondria are shown in the
diagram?
Ans. (I) 1-Cell membrane
2 - Rough Endoplasmic Reticulum (RER)
3 - Smooth Endoplasmic Reticulum (SER)
4 - Lysosome
5 - Nucleolus
6 - Nucleus
7 - Nuclear envelope or Nuclear membrane
B - Golgi bodles
9 - Mitochondrion
10 - Cytoplasm
(i) Itis an animal cell because:
(a) A cell wall made up of cellulose Is absent.
(b) It has no definite shape and possesses
prominent and well-developed Golgl bodles.
(i) Two mitochondria are shown in the diagram.

Q7. Given below is a diagrammatic sketch of a certain
generalised cell.

(I) Name the parts numbered as 1 to 8.
(1) Is it a plant cell or an animal cell? Give two
reasons in support of your answer.
() Give the functions of parts marked as 1
and 8.

Ans. () 1-Chloroplast 2 - Vacuole
3 - Mitochondrlon 4 - Cytoplasm
5 - Nucleolus 6 - Nucleus
7 - Cell membrane 8 - Cell wall

(I) It Is a plant cell because:
(a) It has a definite shape having a cell wall
(b) Chloroplasts are present.

(ill) Functions:
1-Chloroplast: It syntheslses food by trapping
solar enerpy. thus, Itis called ‘kitchen of the cell!
B-Cell Wall: It protects the plasma membrane
and Internal structures of the cell It also helps In
transparting varlous substances In and out of the

cell
nowledge BGOSTER
Chloroplasts  contaln  chlorophyll that enables

photosynthesis to occur so that plants can convert
77« sunlight Inta chemical energy.
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Q8. (i) Inthe given diagram, identify the parts marked
Band C.

(i) What are the substances that organelle
A stores?
(i) Mention one function each of organelles B
and C.
Ans. (i) B - Golgi apparatus.
C - Chloroplast.
(Il) A -Central vacuole.
It stores sugars. amino aclds, organic aclds and
some proteins.
(iil) Function:
(a) B- Storage. modification and packaging of
products In vesicles.
(b) C - Phatosynthesls In plants.

Q9. Make a comparlson and write down ways In which
plant cells are different from animal cells.
(NCERY EXERCISE)

Ans. Comparisan between a plant cell and an animal cell:

(i) Both mitochondria and plastids have more than
one membrane layer.

Difference between Mitochondria and Plastids:
Mitachondrla are present In both plant and animal

cells whereas plastids are present only In plant

cells.

Q1L (i) Distinguish between chloroplast and leucoplast
with respect to their pigments and function.
(i) How would (a) a plant cell and (b) an animal
cell behave when placed in hypotonic solution
of sodium chloride? Explain giving reason.

Ans. () Difference between chloroplast and leucoplast:

Basis of
Difference

Chloroplast

Leucoplast

Colour

Functions

It is green In colour

due to the presence of

chlorophyllL

It takes partin
photosynthesis.

It is colaurless due
to the absence of
any plgment.

It commonly stores
starch. olls and
protein granules.

(Il) A cell placed In hypatonic solution swells up due
to endosmosis or osmotic entry of water inside
the cell In plant cell. swelling I$ limited as it has a
rigld cell wall.

Due to the absence of a cell veall, an animal cell

will continue to swell up, till It bursts.

Basis of ¢
Difference Plant Cell Animal Cell
Qutermost |The outermost The outerrmogt
covering covering of the plant|covering Is the
cell fs the cell vaall  |plasma membrane,
which is made up of |made up of protains
cellulose. and Uplds.
Plastids Plastids are present. [Plastids are abgent.
Vacuoles  |Vacuoles are large |Vacuoles are
in size and legwer In |amaller in slze and
number. more In number.
Centrloles  [Centrioles are Centrioles are
absant present within the
centrosome.
Shape It has a fixed. It has a round.
rectongular shape.  |irregular shape.
Posltion of |Nucleus Ues along  |Nucleus Ues In the
Nuclous the poriphery of the |centre of the cell.
cell

(Any five)

Q10. Why s mitochondria called ‘powerhouse of the cell'?
Glve three simlilaritles and one difference between
mitochondria and plastids.

Ans. Mitochondria Is consldered as the '‘powerhouse of the
cell' because the energy required by various chemical
actlvities needed for life Is released by mitochondrla
In the form of ATP. The energy stored as ATP Is used
for making new chemical compounds as well as for
machanlcal work,

Similarities between Mitachondria and Plastids:

Three similarities between mitochondria and plastlds

are:

(I) Both mitochondria and plastids have thelr own
DNA and ribosomes.

() External structures of mitochondrla and plastids
are almost the same.

Q 12. What are the main functions of each of the following
cell components?
(I) Plasma membrane
(i) Lysosomes
(v) Nucleus

(i) Chromosomes
(lv) Ribosomes
(vi) Mitochondria
(vii) Nucleolus (viii) Cell wall
(ix) Chloroplast (x) Cytoplasm
Ans. (I) Plasma Membrane: It acts as a semlpermeable
membrane and allows only gelective substances
to pass through it.

(l) Chromosomes:  They  transfer  heroditary
characters from parents to offsprings, le. from
one generatlan to another.

(i) Lysosomes: They act as ‘waste disposal system of
the cell' which help to keep the cell clean.

(lv) Ribosomes: They help in protein synthesis.

(v) Nucleus: It controls all the metabolic activities of
the cell

(vl) Mitochondria: It Is the '‘powerhouse’ of the cell
which stores and releases energy In the form of
ATP,

(vil) Nucleolus: It acts as a platform for ribosome
farmation.

(vill) Cell Wall: It provides rlgldity and structural
strength to plants.

(ix) Chloroplast: It carries out photosynthesis In plant
cells and syntheslses food by trapping solar
enargy.

(x) Cytoplasm: Itis the fluld content Inslde the plasma
membrane which contalns many speclallsed cell

organelles,
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& Chapter Test

Multiple Choice Questions

QL Which labelled organelles helped a student to
conclude that it is a plant cell?

a. PandRonly b. Pand S only
c. P.Rand Tonly d. P, Rand Uonly

Q2. When a cell is placed in a medium, and it increases
in slze, the external medium is:
a. Isotonlc b. hypatonic

¢ hypertonic d. None of these
Q3. Cell sap Is found In which of the following cell

organelles?
a. Vacuole b. Lysasomes
¢. Nucleus d. Golgl apparatus

Q4. 'Division of labour' in multicellular animals means.
a. All functions are performed by a single type of cell
b. A function ls performed jointly by many cells
c Different functions are performed by different
types of cells.
d. Different functions are performed at different
times by a single cell type.

Assertion and Reason Type Questions
Directions (Q Nos. 5-6): Fach of the following questions
consists of two statements, one (s Assertion (A) and the other (s
Reason (R). Select the correct answer to these questions from the
codes (a), (b), (c) and (d) as given balow:
a. Both Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of Assertian (A).
b. Both Assertion (A) and Reason (R) are true but
Reason (R) I8 not the correct explanation of
Assertion (A).
¢. Assertlion (A) Is true but Reason (R) Is false.
d. Assertlon (A) Is false but Reason (R) Is true.
Q5. Assertion (A): Mitochondria are called powerhouse
of the cell.

Reason (R): Mitochondrla produce cellular energy In
the form of ATP.

Q 6. Assertion (A): Plasma membrane is selectlvely
permeable.
Reason (R): Plasma mambrone allows some
molecules to pass through It more easily than
others.

Case Study Based Question

Q7. Leucoplasts are colourless plastids. They store
starch, oil, proteins. Chromoplasts are coloured
plastids. They contain pigments, e.g., Chloroplasts
contain green pigment present in the plant cell.
Chromoplasts provide colour to various flowers
and fruits.

Read the given passage carefully and give the
answer of the following questions:
(i) What Is the function of leucoplasts?

a. They store starch. oil. proteins.

b. They provide colour to varlous flowers and
frults.

c. They help in photosynthesis.
d. They glve support to the plants.

(1) Which plastids provide colour to fruits and flowors?
a. Leucoplasts b. Chromoplasts
c. Chloroplasts d. Protelnoplast

(iii) Which of the following statement is true?
a. Plastids are present In both plant and animal cell
b. Plastids are absentin plant as well as animal cell
c. Plastids are present only In plant cell
d. Plastids are present only in animal cell

(Iv) Which plastids bring about the process of
photosynthesis?

a. Leucoplasts b. Chromoplasts malnly
c. Chloroplasts d. None of thege

Very Short Answer Type Questions

Q 8. What is plasmolysls?

Q9. Name the cell organelle in which the following
structures are present:
(i) Cristae (ii) Stroma

Short Answer Type-I Questions
Q10. Who gave the term 'Golgi apparatus'? Write down
the functions of Golgi apparatus.
Q1l. State two conditions required far osmosls.

Q12. Why are lysosomes also known as 'scavengers of the
cells'?

Short Answer Type-II Questions

Q13. Distinguish between hypotonic solution, Isotonic
solution and hypertonic solutian.

(i) Write two points of difference between nuclear
reglon of a bacterial cell and nuclear reglon of
an animal cell

(i) Which structure present in the nuclear reglon
of a living cell bears genes?

Q 15. Write a short note on cell division and fts types.

Long Answer Type Questions

Q 16. Explain main functional reglons of a cell with the
help of a dilagram.
Q17. Write the main functions of at least ten cell

Q4.

L
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