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4.1 MICROSCOPY AND THE EMERGENCE OF CELL THEORY_|

Q.1

Ans:

LONG QUESTIONS SRS

Write a note on light microscope. - ' - “(K.B)
|\ LIGHT MICROSCCPE

Working: / ”
A light_mii; srosccpe Wi ke Ly “asur.q ‘\'Iv'hl" iight through a specimen. It consists of two

glass le wsm

o Oné ler's Dl ocuces an enlarged image of the specimen.

e Uit second lens magnifies the image and projects it into the viewer’s eye or
onto photographic film.

Micrograph:
A photograph taken through a microscope is called a micrograph.

EYE PIECE

BOOY TUBE
KNOB

REVOLVING

NOSE PIECE

FINE ADJUSTMENT b
KNOB

OBJECTIVE
L.
CONDENSER
INCLINATION
JOINT SUB STAGE

Figure: Light Microscopes: From earller (left to the Iates* wht» .'*

e ._.,_._ ' ST

N N 1
— = L N |

Magnification: ) \

A light mlcroscope can mignfy rmje"fa (»nly “-00 LJma v'lt..uut ,ausmg blurriness. Its
magnifi atlcn is 1506X | |

Resoluticri ol _?_e ﬁlv_rn_q_owﬁi' \

Resn'utnon Gf ¢ ligatim. ciescope is 0.2 micrometer (um).

' (1 pm = 1/1000 mm)

1e, Giner words, light microscope cannot resolve objects smaller than 0.2 um. It is about
the size of the smallest bacterium.

The image of a bacterium can be magnified many times, but light microscope cannot
show the details of its internal structure.
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B - .H|_ Y
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|
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AT . " \ VR
_or es view: Amoebae (left, Unicellular algae (right)

Writ=a mtw or. elﬂ"tl’”" .nlcroscope (K.B)

lw

N EL ECTRON MICROSCOPE

introduction:
It is the most advanced form of microscope.
Working:
In electron microscope, the object and the lens are placed in a vacuum chamber and a
beam of electrons is passed through the object. Electrons pass through or are reflected
from object and make image. Electromagnetic lenses enlarge and focus the image onto a
screen or a photographic film.
Resolution:
Electron microscope has much higher resolving power than light microscope. The most
modern electron microscope can distinguish objects as small as 0.2 nanometer where,

1 nm = 1/1000,000 mm
It is a thousand-fold improvement over the light microscope.
Magnification:
Electron microscope can magnify objects about 250,000 times.
Detection in Special Conditions:

Under special conditions, electron microscope can detect
individual atoms. Cells, organelles, and even molecules like DNA and protein are much
larger than single atoms.

x.
-..... .y ..h-
e %)

fagnit 7~

F LR . "H.-'ll__ W L \\'\Uﬂ\ -'._.-
.__'.-- LI 'I _Bat.‘:sf."ntef(-;l‘l'L i LS S '

Hectria | \MU/ y

Secondary

Figure: Transmission Electron Microscope

BIOLOGY-9 90



Chapter-4 Cells and Tissues

AN _-

Q.2
Ans:

Types of Electron Microscope:

There are two types of electron microscope:

Transmission Electron Microscope (TEM): _ , ’
In TEM, electrons are transmltt Uy througr *..t speu irnvn VN T

Usage:
TEM is. LSé'i to sfudy Li‘e‘-in'r-=r"|a| cell's 'tru_ctrn'c. ’

In S':_I\/‘, e.lr\.clr*)n.» ere raf:ected from the metal coated surfaces.
\Lisage:
SEM is used to study the structure of cell surfaces.

()

U

[=

Figure: Scanning Electron Microscope

Describe the history of formulation of cell theory. (K.B)
HISTORY OF FORMULATION OF CELL THEORY

Role of Aristotle:

In the history of Biology, ancient Greeks were the first who organized the data of
natural world.

Aristotle presented the idea that all animals and plants are somehn\ﬁ 'elufed

Role of Robert Hooke: [ [~ .
Cells were first described by a British scientist, Rebert Ho')/e n loem I-E ise 'hls

self-made light microscone to examipe. a thn siice \oi Cork. Hee: & observed a
‘honeycomb’ of tiny empty tompar tménts, He chIGd *I 0se m'np irtments in the cork as
‘cellulae’ s term has corwe | s as gelle, )\

e

Figure: Sectidn of Cork
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Q.3

Ans:

Role of Leeuwenhoek:
The first living cells were observed a few years later by Dutch naturalict. Antonie yvan
Leeuwenhoek. He observed tiny organisms from pond water Hnde| hismsiciosc e 1|\d
called them ‘animalcules’. q . ’ \
Role of Jean Baptist de-Lamarck:
In 1809, Jean Baptist de-! _dmarek [ I’Opf}b‘*d that:
“No body cais have life ifits paits areinot ceilul ar iesugs-erare not forn ied by cellular tissues’.
Role ¢f E.¢bersiSrowris
In 1831 & British bptarist Ropert Srown discovered nucleus in the cell.
Role of Maithigs Schlvicen:
In, 2€3R a Gerindn botanist Matthias Schleiden studied plant tissues and made the first
staizinent of cell theory. He stated that:
‘All plants are aggregates of individual cells which are fully independent’.
Role of Theodor Schwann:
In 1839, a German zoologist Theodor Schwann reported that all animal tissues are also
composed of individual cells.
Role of Rudolf Virchow:
In 1855, Rudolf Virchow, a German physician, proposed an important extension of cell
theory. He proposed that, all living cells arise from pre-existing cells (Omnis cellula e
cellula).
Role of Louis Pasteur:
In 1862, Louis Pasteur provided experimental proof of Virchow’s idea.
Postulates of Cell Theory:
Cell theory in its modern form, includes the following principles,
e All organisms are composed of one or more cells.
e Cells are the smallest living things, the basic unit of organization of all
organisms.
e Cells arise only by divisions in previously existing cells.
Write a note on sub-cellular or acellular particles. (Knowledge Based)
SUB-CELLULAR OR ACELLULAR PARTICLES
According to the first statement of cell theory, all organisms are composed of one or
more cells. The following organisms are sub-cellular or acellular particles and are not
composed of cells:
e Viruses
e Prions
e Viroids _ —n | A N
Non-living Characteristic: L T AN Y e
They do not run any metasplism !"hldF‘ uient. ' : -
Living Characteristics: j /
They mu N syme Chai acwnst*cs %f:mng u.naulsr. is like:
o iy it \n fnicriaie in ridmbiees
Thisy can trangmit- “Heir characters to the next generations.
_flcat o
Jacellular particles are not classified in any of the five kingdoms of organisms.
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Q.4  Devise a key table of scientist who helped in formulation of cell theory? (K.B)
Ans:
Scientist Contribution lﬂ_@‘l!g
Zacharias Janssen Invented r“'croscupt ' Heo
Robert Hooke Discoveresgeli — 10 L L WL LN T 1665
Antonie Van | ecawvenhoek —-Obstrved mittocraanisms _~— — ~ 1674
Jean Baptist deliamarck-, [ _fg pceed ttie impartance of tissues 1809
Robert Browr. . Disacvered nucleus 1831
Marthias, Schleider, | | Studied plant tissues 1838
| Fheody-'sLhwann Studied animal tissues 1839
B Rudolf Virchow Proposed “omnis cellula e cellula” 1855
Louis Pasteur Proved Virchow’s idea 1862

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

Q.5

Ans:

Q.6

Ans:

umﬂrﬁmmm_@_

SHORT QUESTIONS (Topic 4.1)

Define microscopy and describe the invention of first microscope. (K.B)

MICR PY
Definition:
“The use of microscope is called microscopy.”
Invention:

The first compound microscope was developed by Zacharias Janssen in Holland in 1595.
Structure:

It was simply a tube with lenses at each end and its magnification ranged from 3X to 9X.
What is meant by micrograph? (K.B)

A photograph taken through microscope is called a micrograph. Every micrograph
contains a reading along the edge of the micrograph e.g. LM 109X . This reading tells
about the type of microscope and magnification of object. As LM 109X shows that the
photograph has been taken through Light microscope (LM) and the image has been
magnified 109 times of the original size.

Define magnification. (K.B) (SWL 2014, SGD 2015, RWP 2015)
Page no 89.
Define resolving power or resolution. (K.B) (SGD 2015, RWP 2015)
Page no 89.
Describe the working of light microscope. (K.B) (GRW 2013)
Page no 89. :

Compare the magnification and resolving power of light and elecfroin riiicr nscope (( B)
COMPARISON BETWEEN LIGH™ LIQH"’/— ND EI ECTRON'MICRQ)S LLQI’E =

A comparlson between light.and eleciron m'cm»cupe 15 as fodow:”

wgmflcavou -

Magnlflcatlor o ugn rrlcro'af)e?'b_’)___ Magnification of electron microscope is
_ B 250,000 X.

T_._J_-.__-._ —yo= Resolving Power

| rHe resolving power of light microscope is | The resolving power of electron microscopes

| 0.2 micrometer. (um) is 0.2 nanometer. (nm)
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Q.7  Describe the working of electron microscope. (A.B) (BWP 2015)
Ans: Page no 90. - :
Q.8  What are the limitations of Electron microscope? (A.B) -

Ans: LIMITATIONS OF ELECTRON MICERGSCOP; '

Electron microscope cannot-be uséd o study life bracisses, becalse thespécimen must
be held in a vacuum chamuer!i.e=<if airimiisi be reincved : -

Q.9 What areithr advantayes of HleCtror, micrdscope?(AB)

Ans: - A_L‘_&Tﬂ&?___S_QF = _ECTRON MICROSCOPE

e The'spasinmen an Le'magrified up to 250,000X.

¢ Closely layirig-objects (as small as 0.2nm and 1nm) can be easily distinguished.

| "leits, organelles, molecules like DNA and protein and even individual atoms under
special conditions can be detected.

Q.10 What is difference between SEM and TEM? (K.B) (DGK 2014)
Ans: DIFFERENTIATION
The differences between SEM and TEM are as follow:
Scanning Electron Microscope Transmission Electron Microscope
Electrons
In SEM, electrons are reflected from the | In TEM, electrons are transmitted through the
metal coated surfaces. specimen.
Usage
It is used to study the structure of cell surfaces. | It is used to study the internal cell structure.

Q.11 What is the contribution of Robert Hooke in formulation of cell theory? (K.B)

Ans: Page no 91.

Q.12 Discuss the role of Schleiden and Schwann in development of cell theory. (K.B)

Ans: Page no 92.

Q.13 State postulates of cell theory. (K.B) (LHR 2013, 2016, SGD 2015, RWP 2015)

Ans: Page no 92.

Q.14 What is meant by “Omnis cellula e cellula”? (K.B)

Ans: Inl1858, a German physician Rudolf Virchow in his publication proposed “Omnis cellula
e cellula”, a Latin saying means “all living cells arise from pre-existing cells. It proved
an important extention of cell theory and experimentally proved by Louis Pasteur.

MULTIPLE CHOICE QUESTIONS (Topic 4.1)

1. The first compound microscope was developed by: (K.B) : (LHR 2T
(A) Robert Hooke (B) Leeuwenhoek— | [ | || \'—
(C) Zacharias Janssen ~ - \D) Aristyiie’ — | O N0~

2. Which of the following pair is nct. romcwec of cells?vaR), | -
(A) Finger nail & Orange | me A ' (I':) Winikd 07 penii' & a Nlng of butter fly

© MP::t u eye laches™ (D} Sneet of glass and table salt

(\

3. The Mg; gn i ice tion power, of Ist VLr'r-J“upe; invented in Holland 1595, ranged from: (K.B)
(A) X 6% AR (B) 3X-9X
G0N = 1550X (D) 3X-15X
“A"_l The increase in the apparent size of an object: (K.B)
(A) Resolution (B) Microscopy
(C) Magnification (D) Micrograph
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5.

10.
11.
12.

13.

14.
15.
16.
17.

18.

The measure of the clarity of an image is called: (K.B)

(A) Magnification (B) Resolution -

(C) Microscopy (D) Micrograph . |

The resolution of human eye: (K.B) - | T(RGK 2015, NMTN2G15, (2HR-2016)
(A) 0.1 mm . L (131G, 2'min g

(C) 0.3 mm ()04 mri)

The magrification of-a tignt migrcscopes.(X.B; -

(A) 1000 . ' | —(B) 1500X

(C)2000X% | 10 L L L L (D) 2500X

The esalut! or of fight microscope is: (K.B)

A0, (B)0.2 um.

) 0.3 am. (D)0.4 xm.

A photograph taken through a microscope: (A.B)

(A) Micrograph (B) Photomicrograph

(C) Electrocardiogram (D) EEG

The magnification of an electron microscope: (A.B) (GRW 2014)
(A) 100,000X (B) 150,000X

(C) 200,000X (D) 250,000X

The resolution of electron microscope is (A.B) (GRW 2014)
(A) 0.2 nm (B) 0.3 nm

(C) 0.4 nm (D) 0.5 nm

Which type of microscope is better to study the movement of Amoeba? (U.B)

(A) Transmission electron microscope (B) Scanning electron microscope

(C) Light microscope (D) Compound microscope

What are the limitations of electron microscope? (U.B)

(A) Cannot show the details of external structure of specimen
(B) Life processes cannot be studied

(C) Image cannot be magnified more than 100,000 times

(D) Electron beam is unable to pass through the specimens.
The size of the smallest bacterium is (K.B)

(A) 0.2um (B) 200nm

(B) 0.0002mm (D) all of these

How many lenses are used in construction of light microscope? (A.B)

(A) Four (B) Three -
(C) Two (D) Single  —, [ [~

The microscope used to study the changes [ 'he shag< ¢r'a buria 2n wh ltf b'ir'od € thes ¥4} B)'
(A) Light microscope L(3) C,ompa Ind Mmigrosco )e "

. .-"

(C) Scanning electron mictosconer T | [ (L) Trarsraissiort-siecirdn microscope
Which.typie'nf mirronpe iswsed 1o ' siucy/thy surface texture of human hair? (U.B)
(A) Light rhicrascene | L™ \ ~(B) Scanning electron microscope

(C) Trapsrnissicn oléctron ra! leroscope (D) Compound microscope

_. g ypk cfimicrascsipe used to study the detailed structure of a mitochondria in the
et ofitman liver: (U.B)

&) Light microscope (B) Scanning electron microscope
(C) Transmission electron microscope (D) Compound microscope
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19.

20.

21.

Q.1
Ans:

Cells were first described by a British scientist: (K.B)
(SGD 2015, RW 2013, LHR-2013, SWL 2042y

(A) Robert Hooke (B) Leeuwenhoek

(C) Schleiden D) Schwari~ [ | 7. :

Who discovered nucleus in the c¢Mi? (K.B)| (RWP 2015, NITi.2215, GRW 2015)

(A) Aristotle : - (B2}, Robart Brewn

(C) Schweasis L (DY'Scenlstgen

Who (iregosea-that aiisliving celis arise-froiipre-existing cells? (K.B) (RWP 2014)

(A) Roldert Brown | — (B) Rudolf Virchow

(C) jouis Pestedr | (D) Leeuwenhoek

AnGerman Boanist who studied plant tissues and made the first statement of cell

theory: (K.B)

(A) Robert Hooke (B) Robert Brown

(C) Mathias Schleiden (D) Theodor Schwann

4.2 CELLULAR STRUCTURES AND FUNCTIONS

LONG QUESTIONS

Describe structure and function of cell wall in detail. (K.B) (Ex Q. No. 2)
CELL WALL
Presence:
It is found in plants, plant-like protists and fungi.
Absence:
It is absent in animals and animal-like protists.
Non-living:
Cell wall is a non-living and strong component of cell.
Location:
It is located outside plasma membrane.
Functions:
Cell wall provides:
e Strength
e Shape
e Protection
e Support
Structure:
Primary Wall: R TR
The outer layer of plant cell wall is knovm as *he p irn( 1y '\l’a" Chll utu\p 15ine” most
common chemical in it. \ \ \
Secondary Wall: YA ' L
Some Jlart cells ~ave sec nndauyﬁ’vaﬂ: .0'..'1 the inner side of primary wall. It is much
thicker zid cm*am ligriin'anc, samic-gther chemicals.
Exam_p_° AR
e xVI In-Leifs

Y
Plasinodesmata:

There are pores in the cell walls of adjacent cells, through which their cytoplasm is
connected. These pores are called plasmodesmata.
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Chemical Composition of cell wall:
Plants: The cell wall of plants is composed of cellulose.

Fungi: Chitin is present in the cell wall of fungi.

"H._

Prokaryotes: Prokaryotes have .2 cell Nc” Por.p%ed ')f p'—\ptlcoglyc?n Hats a

complex of amino acids a=ad suga_r_q

Endoplasmic
Feticulum

Amyloplast

Peroxisome

Figure: The Ultra-Structure of a Plant Cell

Cell wall
' 1
Cytoplasm Cell membrane
Nucleolus
Vacuole
MNucleus
Ribosome Mitochondra
Chloroplast —

Golgi Apparatus

vacuole

cell membrane

' nuclezs

p '.
)*.ﬂr-.. \.

A\ oA v
1 ey WY LR raterial
AR sl \ .I o é;/ o n'a aria

cytoplasm

mitochondria

Figure: The Ultra-Structure of a an Animal Cell

ne:nhrannr~ hui; Ie'ls '

nucleolus —_
. (I L T |
—~SN [ 75

.--.--_._:_

.{-\. b -
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Q.2

Ans:

What do you know about cell membrane? Also discuss fluid mosaic model.
44B) (Ex QNr 4

1%,

CELL MEMBRANE
Introduction: - ' ' ’
All prokaryotic and eukaryotic ¢=is fiav2 & thil and =lestic zel! rhembrane covering
the cytnr)ho'.n. / et
Locaties:
It is the nu1° " muost; bouncr—)r / i anlmal cell and in plants, it is present after the cell wall.
semi-permigable Barrier:
Clei'membrane functions as a semi-permeable barrier, allowing a very few molecules
across it while fencing a majority of chemicals inside the cell. In this way, it maintains
internal composition of cell.
Chemical Sensor:
Cell membrane also senses chemical messages and can identify other cells.
Chemical Composition:
Chemical analysis reveals that cell membrane is mainly composed of the following:

e Proteins

e Lipids
e Small quantities of carbohydrates
Structure:

Electron microscopic examinations of cell membranes have led to the development of
a fluid mosaic model of cell membrane.
Fluid Mosaic Model:
According to this model:
e Thereisa lipid bilayer in which proteins are embedded.
e The lipid bilayer gives fluidity and elasticity to the membrane.
e Small amounts of carbohydrates are also found in cell membranes. These are
joined with proteins or lipids of the membrane. -
e In eukaryotic cells, cholesterol is present in the I|p|d bi a) er
Membrane Bounded Organelles: . ' NN (2
In eukaryotic cells many c: gdﬂEHEb sre BoUNded b (el rne*nnrqne< |
e Mitwrhondria—. | |/ /| || -
. %Eoronl&ts A B \ -
s Goli4ppa ratls' )
‘s Enddplasiic reticulum

f‘eh ‘Membrane versus Plasma Membrane:
When we talk about all the membranes of a cell, we call them as cell membranes. When
we talk about only the outer membrane of the cell, we refer to it as plasma membrane.
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Q.4

Ans:

Glycoprotein

Glycolipid
OUTSIDE Proteins

OF CELL

‘- 1%,
— |
| |

| C

Lir.\d bilayer
I Z(E
E
m;
—
—
: =
-
—.
o=
g:
=N
=
~

Cholesterol

|
|

|1 [ iaures"1 he Fluid-Mosaic Model of Cell Membrane
L

Wiile's' riote on cytoplasm. (Knowledge Based)
CYTOPLASM

Introduction:

Cytoplasm is the semi-viscous and semi-transparent substance.
Location:
It is present between plasma membrane (cell membrane) and the nuclear envelope.
Chemical Composition:
It contains many dissolved substances:
o Water
e Many organic molecules (proteins, carbohydrates, lipids)
e Inorganic salts
Functions:
Cytoplasm has the following important functions:
e It provides space for the proper functioning of the organelles.
e Itisasite for many biochemical (metabolic) reactions.

Example:
Glycolsis (breakdown of glucose during cellular respiration) occurs in cytoplasm.

Write a note on cytoskeleton. (Knowledge Based)

CYTOSKELETON - ~
Introduction: . A~
Cytoskeleton is a network of micro'i;éIaments_;:_nifl rﬁ'ii’r'__jtu,.lbl_Jli\,é'.-m '
Microtubules: WrilalfaR\RCRI\RR=N D,
Composi;t'__é'r,_: Micreiubtlés dre'madh'up-of tibuiin protein.
Functicn) | rhzss teip slls te Rotd their shape.

_ Qogurrénde; ’Ihev 2re the major components of cilia and flagella.
\ liciofitements:

Size: Microfilaments are thinner.
Composition: They are made up of actin protein.
Function: They help cells to change their shapes.
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Q.5

Ans:

Figure: Cytoskeleton

Describe structure and function of nucleus with help of labeled diagram.
(K.B) (LHR 2013) (Ex Q. No. 3)

NUCLEUS
Presence:
A prominent nucleus occurs in eukaryotic cells.
Location:
Animal cell: It is located in the center.
Plant cell: Due to the presence of a large central vacuole, it is pushed to the side.

Nuclear Envelope:

Nucleus is bounded by a double membrane known as nuclear envelope. Nuclear envelope
contains many small pores that enable it to act as a semi permeable membrane.

Nucleoplasm:
Inside the nuclear envelope, a granular fluid, nucleoplasm is present. Nucleoplasm
contains one or two nucleoli (singular: nucleolus) and chromosomes.

Nucleolus:

Nucleolus is a dark spot and it is the site where ribosomal RNA are formed and )
assembled as ribosomes. — o

Py | i

Chromosomes are visible only dur_lng cefl Wivisicrm, L)u/ “‘g ﬁ ién )raf-e, {pon dmdlng
phase), they are in the form-of flnt 1k, reac & '.' ka stiu *tums Ca”(:'d chromain.

Chromosomes: |\
Chromi osomes are co-n*qoﬁad oT doo\yl mom léic'éi:id (DNA) and proteins.
Prokar(; /0| (vllh VA

neLpro a"vom rﬁlh UO not contaln prominent nucleus. Their chromosome is made up
1'1,‘! "\I % ¢eriyand is submerged in the cytoplasm.
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Q.6
Ans:

Nuclear 1 Y e

Chromosomes ‘Envelope ] - A
During Cell Division) | e L I T e N
( g ) - ' ~ &N

= Nucléglug
.

Nuclear
Pores

Figure: Structure of Nucleus

Write a note on ribosomes. (K.B)
RIBOSOMES
Introduction:
Ribosomes are tiny granular structures.
Location:
They are either freely floating in the cytoplasm or are bound to endoplasmic reticulum
(ER).
Chemical Composition:
Each ribosome is made up of equal amounts of:
e Proteins
e Ribosomal RNA (rRNA)
Non-membranous:
Ribosomes are not bound by membranes and are so found i mnrcmnrv es"-._

I.':__.- a |

Size: u AT NN (O
o]

Eukaryotic ribosomes are !arger than or\aryot c "IL (,sc"n Bs -

Structure: By, " L

Ribosameg, aie cmnposed oia lgl e c*hun' “nd'é smaller sub-unit. When a ribosome
is not wor \Lng it dl .atsem ) esiiritu its subunits.
Furidtion: |\ |\ )

\ :.1?l||.3_l__5(.'.'nc5 are the sites of protein synthesis. Protein synthesis is extremely important

to cells, and so large numbers of ribosomes are found throughout cells.

BIOLOGY-9 101



Chapter-4

Cells and Tissues

Ans:

Larger
Subunit

Smaller
Subunit

Figure: Ribosome

Write a note on mitochondria.

Introduction:

MITOCHONDRIA

(K.B)

Mitochondria are double membrane bounded structures found only in eukaryotic cell only.

Singular:

The singular of mitochondria is mitochondrion.

Function:

These are the sites of aerobic respiration and are the major energy production centers.

Structure:

A mitochondrion consists of the following parts:

QOuter Membrane:

The outer membrane is smooth.

Inner Membrane:

The inner membrane forms many infoldings called cristae (singular: crista) in the inner
mitochondrial matrix. This serves to increase the surface area on which membrane
bound reactions can take place.

Mitochondrial Matrix:

Inside the inner membrane, fluid matrix is present.

Inner
Membrane

Outer
wnbiaile

i N
\\-.‘- M

Fiaure: Mitochondrion

-
w
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QS8

Ans:

DNA and Ribosomes:

Mitochondria have their own DNA and Ribosomes. The ribosomes of #iitechonaiie &re,

more similar to bacterial ribosomes than to eukaryotic rlho"umel,. |

Briefly describe different types of-nlastics. [Krewlzdge Baaed) ' = (skw 2012)
FLASTINS |

Introducticn:

Plastids._are mzrribrane bcu 1d oruanede:. ﬂ’lal. onIy occur in the cells of plants and
photosy "ltnttl( prctl tsfalgee).
Types: |
Blasticsare'of three types:
I. Chloroplasts
ii. Chromoplasts
iii. Leucoplasts
i. Chloroplasts:
Like mitochondria, chloroplast is also bound by a double membrane. The outer
membrane is smooth.
Thylakoids:
The inner membrane gives rise to sacs called thylakoids.
Granum:
The stack of thylakoids is called granum. (Plural: grana)
Stroma:
The grana float in the inner fluid of chloroplast, which is called stroma.
Function:
Chloroplasts are the sites of photosynthesis in eukaryotes. They contain chlorophyll (the
green pigment necessary for photosynthesis) and associated pigments. These pigments
are present in the thylakoids of grana.
ii._Chromoplasts:
The second type of plastids in plant cells are chromoplasts.
Colour:
They contain pigments associated with bright colors.
Occurrence:
They are present in the cells of flower petals and fruits.
Function: -
Their function is to give colors to petals and frwts and fht‘a he, p n. ,.)Oll nalJcn 20
dispersal of fruit. - “, L =a

iii. Leucoplasts: _
Leucoplasts are the thlrd tyoe o*r plastmh

Colourz | | o~ ™ L
They aiz colo: Ie SRR -_"‘* \ :
Function:! ! L3

They sto*e s ar ‘i‘ protelns and lipids. They are present in the cells of those parts where
“dqedlisgtored.
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Ans:

_ Thylakaie-

-

Inner i Grahum
N L
B [ :mbrane__ Stroma
= L OUEY
\ Meinkrane,
INIAR A Figure: Chloroplast
Write a note on endoplasmic reticulum. (Knowledge Based) (LHR 2013) (Ex Q. No. 4)

ENDOPLASMIC RETI LUM
Introduction:

Endoplasmic reticulum is a network of interconnected channels that extends from cell
membrane to nuclear envelope.

Types of Endoplasmic Reticulum:
The network exists in two forms:
i. Rough Endoplasmic Reticulum (RER)
ii. Smooth Endoplasmic Reticulum (SER)
i. Rough Endoplasmic Reticulum (RER):

It is named so because of rough appearance due to numerous ribosomes are attached
to it.

Function:

Due to the presence of ribosomes, RER serves a function in protein synthesis.
ii. Smooth Endoplasmic Reticulum (SER):
SER lacks ribosomes.

Functions:

It is involved in:
e Lipid metabolism
e Transport of materials from one part of cell to other. .
e Detoxification of harmful chemicals that have entered theciil—

=, ag ) EN| = A .'\-‘\"“. il
Rough endoplasmic reticulum (RER) i -'\luclearenvellqn_s._ [ T T| | el 1 i

i \ R Y L A
1 Npcleds 1§ L .-""-
AT TR L N

e | | T

Ribosomes

Smooth endoplasmic reticulum (SFR)

Figure: Smooth and rough Endoplasmic Reticulum
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Q.10 Write a note on Golgi Apparatus. (Knowledge Based) (Ex Q. No. 4)
Ans: - g

Q.11
Ans:

GOLGI APPARATUS
Discovery: e =2
An Italian physician, Camillo Golgi discqvéred a set o flattened sacs (Cisteriyas j-+a-cell
and thus they were named. after hm lr‘ 1%6 COI]r vias cWa"d(’d iabel Prize for
physiology and medlcme -
Occurrenie) \ A
It is fousin\Koth-anin ai end ")la"\ (‘"Ia
Structure:
livth's sot, mar y. cisternae are stacked over each other. The complete set of cisternae
5 callec Golgi apparatus or Golgi complex.
Function:
It modifies molecules coming from rough endoplasmic reticulum and packs them into
small membrane bound sacs called ‘Golgi vesicles’.
Golgi Vesicles:
These sacs can be transported to various location within the cell or to its exterior, in

the form of secretions.
e N
Vesicles from

% G( RER

) f\—a Product for
Cisternae _<A internal use

Product for ﬁ:
secretion /

T~ Plasma
Membrane
. J
Figure: Functioning of the Golgi Apparatus
Write a note on lysosomes. (Knowledge Based) (LHR 2013) (Ex Q. No. 5)

LYSOSOMES

Discovery:

In the mid-twentieth century, a Belgian scientist Christian Rene de Ditve discoverca

lysosomes. De Duve won the 1974 Nobel Prize for phy5|ology and .nud"',ne |
4

Structure: o ATAWN [ (o o=
Lysosomes are single mem orane h und urg.anerle . ' A

Function: . YA AT B T | Y
They dontein|strang'd ig-*eé‘t._vefam, tnes ‘andvark for the break down (digestion) of food
and wal ite ma*e,rl 1I it}gir-;l'%:hé.ce!::' ]

Mechanisral .

-"Dw g functlon a lysosome fuses with the vacuole that contains the targeted

inaterial and its enzymes break down the material.
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- - Pieces of
Golgi Apparatus T3S Targeted .
| O Material L -

W b ! o 7\ Material
! L L e Primary Digestive
Loy [ i | Lysosome  Enzymes

|—|qure Formation and Function of Lysosome
I J | “Q.:2  Write a note on centrioles. (Knowledge Based)

Ans: CENTRIOLES
Introduction:
Animals and many unicellular organisms have hollow and cylindrical organelles
known as centrioles.
Structure:
Each centriole is made up of nine triplets of microtubules.
Chemical Composition:
They are made up of tubulin protein.
Centrosome:
Animal cells have two centrioles located near the exterior surface of nucleus. The two
centrioles are collectively called centrosome.
Functions:
e Their function is to help in the formation of spindle fibers during cell
division.
e In some cells, they are also involved in the formation of cilia and flagella.

Overhead View Side View

1. r\'o‘ e
Mlcrotubules

INTIR Figure: A Centriole
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(Knowledge Based)

1%,

Cals nave rpary-cinall

(Knowledge Based)
(LHR 2012, 2013, GRW 2012) (Ex Q. No. 12)

Q.13 Write a note on vacuoles.
Ans: VA LE
Introduction: e
Vacuoles are fluid filled single membrarie Houndes- cigarelizs
vacuoles in their cytoplasm, ~l \
Plant Cells: . -
When z-nlaijt cell maiures, ils Smiall vacroles ‘ahsoid water and fuse to form a single
large vaetinle in ceater. Theiceflintlisistaie becomes turgid.
Food Vacuble: | 1)
Nian cellsitake in materials from outside in the form of food vacuole and then digest the
aneteiak viith the help of lysosomes.
Contractile Vacuole:
Some unicellular organisms use contractile vacuole for the elimination of wastes from
their bodies.
Q.14 Differentiate between eukaryotic and prokaryotic cells.
Ans: DIFFERENTIATION BETWEEN EUKA

RYOTIC AND PROKARYOTIC CELLS

Flgure A General Pr okaryotlc Cell

Cell Wall

Cell Membrane

Plasmid
(Extra-Chromosomal DNA)

Chromosome
(DNA)

Ribosome

Cytoplasm

Flagellum

"\-\.

The main differences between eukaryotic a: euka[yotlc and \prokaryotic IS dre &5 1ol Io“

Eukaryotic cefis ra\/o prorir, ent I\L clc=w
(bounded hy niciear =1vr=|upt) '

mmm“

\ Nuclens

Prokaryotlc cells do not have prominent
nucleus. Their chromosome consists of DNA
only and it floats in cytoplasm near centre.
This region is called nucleoid.

Orga

nelles

Membrane bounded organelles like
mitochondria, ER, Golgi apparatus are present.

Membrane  bounded  organelles like
mitochondria, ER, Golgi apparatus are absent.
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_l%ﬁﬂ"ﬁ“ b Secondary Wall
Location
_'ﬁueT !;yﬂl ¢Epiant cell waII is called as Some plants have additional wall on the inner
“Lprinary wall. side of primary wall called as secondary wall.
Composition
Primary wall is composed of cellulose. ‘ Secondary wall is composed of lignin.

Chapter-4 Cells and Tissues

Ribosomes ‘
Ribosomes are larger in size. \ Ribosomes are smaller in size~— ™, _____i
Size — 7._.'__f_'_ A\ o]
Eukaryotic cells are on average 10 (ifijes \ Frro uyOlC U—\II’ are: 10 t/mies_sivaller than
larger than prokaryotic cells. A\ =0y ic_c'k_cr_/o_@ E‘E’_ |
~5 ) _ I Cellwall Ccmpo. pdons
Plant cells: Cetulose o 1w [Cell wall is made up of peptidoglycan (a large
Fungi: ~ Chign 1 4 1] polymer of amino acids and sugars)
N IPAEL Examples
i [\Lj° "Xirigoom Protista Kingdom Monera
e Kingdom Fungi .
. e Bacteria
e Kingdom Plantae :
. o e Cyanobacteria
e Kingdom Animalia

SHORT QUESTIONS (Topic 4.2)
Q.1  Why sub-cellular or acellular particles are not included in five kingdoms of
organism? (U.B)
Ans: SUB-CELLULAR OR ACELLULARPARTICLES

According to the first statement of cell theory, all organisms are composed of one or
more cells. The following organisms are sub-cellular or acellular particles and are not
composed of cells:

e Viruses

e Prions

e Viroids
Non-living Characteristic:
They do not run any metabolism inside them.
Living Characteristics:
They show some characteristics of living organisms like:

e They can increase in number.

e They can transmit their characters to the next generatlons ¢
Classification: 3 | |
Such acellular particles are not classr‘led in ar. \, i tih e i /e kmg 10'ns of amar.;:ims

Q.2 Whatis dlfference betwekniprim X w) ancrseconaary el el (K B) (GRW 2013)
Ans: . ! r‘II-“FL RN IAT,LLN
The di feq ence oefween nrimary.a 1. SebGndz iy cell wall are as follow:
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Q.3  Define plasmodesmata. (K.B) (SWL 2014, 2015, BWP 2014)
Ans: Page no 96. : —(
Q.4 How chemical compositions of cell wall differ in dlfferen .qoml SMS2(0.B)
Ans:  Fungi: Cell wall is made up of chitir, A

Plants: Cell wall is mainly; chmpesza,of cetlulnse! (In dome cases lignin is also present.)
Bacteria: Sall wall is composed of pepiidagiycan. (a-esimiplex of armino acids and sugars)

Q.5 Whatis ihe ole 64 T cell m. ‘mbu '-1nL Arouna the cells? (AB) (DGK 2015)
Ans: Page no 9¢.
Q.6 Ciar fy hct pja:-rr.a'membrane and cell membrane are two different terms. (K.B)
Ars] v Raae 1o 98,
(.7 Define fluid mosaic model. (K.B) (BWP 2014, MTN 2015)
Ans: According to this model:

e Thereis a lipid bilayer in which proteins are embedded.

e The lipid bilayer gives fluidity and elasticity to the membrane.

e Small amounts of carbohydrates, conjugated with lipids and proteins, are also

found in it.

e Cholesterol is also present in lipid bilayer of eukaryotic membrane.
Q.8 What is cytoplasm? (K.B)
Ans: Page no 99.
Q.9  Write down the functions of cytoplasm. (K.B) (DGK 2014)
Ans:  Page no 99.
Q.10 What is difference between microtubules and microfilaments? (K.B)

Ans: DIFFERENTIATION
The difference between microtubules and microfilaments is as follows:

Microtubules Microfilaments

Composition
Microtubules are composed of tubulin protein. | Microfilaments are composed of actin protein.
Function
They are used by cells to hold their shape. | They help cells to change their shapes.
Q.11 Define organelles. (K.B)
Ans: ORGANELLES
Definition: W=y .
“The small structures within cells that perform del ch'i run thzms e calwd.o b,,neues
Number: \ _/ \ \
There are about a dozen typeJ Qi c roal elles (or mes i'v 1') Ir‘d in eu' ::yotlc cells”.
Exam)|e> WP Y
o Nidlely \ '-x \

o F F-ilbo,o.fr.es': 3
Q:]ZI'- WWiiat is mearit by nucleolus and nucleoplasm? (K.B)

WSt “Nucieolus:

Nucleolus is a dark spot and it is the site where ribosomal RNA are formed and
assembled as ribosomes.
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Nucleoplasm:
Inside the nuclear envelope, a granular fluid, nucleoplasm is present Nucleonlav.- :
contains one or two nucleoli and chromosomes. ) I
Q.13 What do you know about rlbosomes’7 (KB} ' Y (-_HR,Zf)li, CEl-20 I5)
Ans: Page no 101. /
Q.14 Write the functions of mitohond#a. (KR), | | \ (SWL 2014)

Ans: Page no 102,
Q.15 What is:petial abeut mitéehordria?, (U.By .
OK

Why mi tc, nondriaare raileg’as semiautonomous organelles of the cell? (K.B)
Ans:_. Fag2 no 103! '
(1€ Derneviicroplast. (K.B) (FSD 2015)
Ans: '2age no 103.
%.17  Where chromoplasts are located? What are their functions? (K.B) (SWL 2015, DGK 2015)
Ans: Page no 103.

Q.18 Differentiate between SER and RER. (K.B) (RWP 2015, SGD 2015)
Ans: DIFFERENTIATION
The difference between SER and RER is as follows:
Smooth Endoplasmic Reticulum | Rough Endoplasmic Reticulum |
Appearance
It is smooth in appearance because it lacks | It is rough in appearance due to numerous
ribosomes. ribosomes that are attached to it.
Functions

e |t detoxifies the harmful chemicals that | ¢ It serves a function in protein synthesis.
have entered cell.

e ltisinvolved in lipid metabolism.

e It helps in transport of materials from
one part of cell to other.

Q.19 What do you know about Camillo Golgi? Discuss his contribution. (K.B)

Ans: Page no 105.

Q.20 What are lysosomes? Give their functions. (K.B) (LHR 2015)
Ans: Page no 105.
Q.21 Define centrosome. (K.B) (LHR 2016)

Ans:  Page no 106.
Q.22 What can happen when a lysosome burst inside the cell and P'I |[s eﬂzymec a €,
released in cytoplasm? (U.B) ALY Iy \

Ans: BURSTING OF LYSQSOM: _I\I_Q_")_Eéll:g_ R
If enzymes of lysosomes @i releas=d i cytqulasm, then fali the | e teln content of cell
may be destroyed resultlng in\kiiling cficell.

Q.23 What s }t e Jiffere w bét: veén cd /acuo'e Aand contractile vacuole’? (K.B)

Ans: | VUL L) CIEFERENTIATION
The différeiyce tetwieh foo* and contractile vacuole are as follows:

ik ﬂllﬁ Ao Contractile Vacuole
« Trelfeed material is taken in by the cell in | ¢ Unicellular organisms use contractile
~the form of food vacuole. Then the food vacuole for the elimination of wastes from

‘ material is digested with the help of their bodies.

lysosomal enzymes
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Q.24 State any two differences between prokaryotic and eukaryotic cell. (K.B)

Ans: DIFFERENTIATI

(SGD 2014)
N .

The difference between prokaryotic and eukaryotlc cell are as follows:-

Prokaryotic Cell

'\I_uclws

= uﬁhmifmm

around the nugius.

Prokaryotic cells do not hava 'prgiviinen
nucleus and e'.r_) not hawve iuclear.arveiops

Cukéryofic, Gélls have | rrominent nucleus
mou_nlled 5y nuclear envelope.

L 2ell WaII Composition

Cell- wia!l of pr3<auy~*c cell is made of

Cell wall of eukaryotic cell is made of

pa gl_dx_»my(_a‘ cellulose (in plants) or chitin (in fungi).
Examples
e Bacteria e Animals
e Cyanobacteria e Plants
e Fungi
e Protists

MULTIPLE CHOICE QUESTIONS (Topic 4.2)

(A) Cellulose
(C) Peptidoglycan

(A) Cellulose
(C) Sodium

(A) Cellulose

(C) Peptidoglycan

Primary wall is made up of:- (K.B)
(A) Cellulose

(C) Chitin

Secondary wall is made up of: (K.B)
(A) Cellulose

(C) Chitin

(A) Proteins
© Carbohydrates

(A) Carbohydrates

(C) Ligicis| g S\ "
In EUkc .yoflc Le||.> whuh Nt tne foi
(K.B) \ :

. (A\ MI'[C"h'Nd in-

G E ridpiasmic retlculum
|\/I|crotubules are made up of: (K.B)
(A) Tubulin
(C) Myosin

The cell wall of fungi is made up of: (K.B)
In the cell wall of plants, the chemical present is: (K.B)

The cell wall of prokaryotes is made up of: (K.B)

Cell membrane is mainly composed of: (K.B)

Which is not present in czilimemizrang? « B

(SWL 2015, GRW 2014)
(B) Lignin
(D) Chitin
(MTN 2014, GRW 2015)
(B) Chitin
(D) Potassium
(LHR 2014)
(B) Lignin
(D) Chitin

(B) Lignin
(D) Cutin

(B) Lignin
(D) Peptidoglycan

(>
\LJ 2

{B) Lipids .~ | |
,,\honheue '

K-2014, SWi=2): 4)' A

N |

-,y (DGK 2014)
(B) Prmejn)
I (D) DNA

swing organelles are bounded by cell membranes?

(B) Golgi apparatus
(D) All of these

(B) Tropomyosin
(D) Actin
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10.

11.

12.

13.

15.

16.

17.

18.

19.

20.

21.

22.

Microfilaments are made up of: (K.B)

(A) Tubulin (B) Tropomyosin :
(C) Myosin (D) Actin - Sy
Which organelles are involved in proteirsynthesis? (. B). (DGK 2010, SWL 704= i r'L 2016)
(A) Mitochondria _ 1 (B] Lysospines
(C) Ribosomes 1 (D) Nuclets, |
Ribosomesare formeg-in: (K ) / ) s~ (MTN 2015, BRW 2014, GRW 2013)
(A) Nicleus | | . ) A8) Nucleolus
(C) Cythplasm | | | L0 L (D) Mitochondria
\Mhpieh ¢ rcaneH=s ale .nvoIved in energy production? (U.B) (SWL 2014, GRW 2015)
(4 1M hol.urla (B) Lysosomes
{C)'Ribosomes (D) Nucleus
The mitochondrion functions in: (K.B) (DGK 2014, MTN 2015, BRW 2015, LHR 2015)
(A) Lipids storage (B) Photosynthesis
(C) Protein synthesis (D) Cellular respiration
Which of these organelles have their own DNA? (U.B) (SWL 2015, LHR 2015)
(A) Lysosomes (B) Mitochondria
(C) Ribosomes (D) Golgi bodes
Plastids are present in the cells of: (U.B)
(A) Plants (B) Algae
(C) Both Aand B (D) Fungi
Function of Chloroplast is: (K.B) (BRW 2015)
(A) Photosynthesis (B) ATP formation
(C) Protein formation (D) DNA replication
The stack of thylakoids is called: (K.B) (SGD 2014, GRW 2015)
(A) Cristae (B) Leucoplast
(C) Granum (D) Stroma
Chromoplasts are associated with bright colours and help in: (U.B)
(A) Pollination (B) Dispersal of fruits
(C) Store food (D) Both Aand B
Leucoplasts are colourless and store: (K.B) (SGD 2014)
(A) Starch (B) Proteins
(C) Lipids (D) All of these
The type of plastids that contain pigments associated with bright colours: (K B)
(A) Chloroplasts (B) Chromoplasts . 1<~
(C) Leucoplasts —(D) Plastids~ ™ ) | —
Smooth endoplasmic reticulum (re involyed &n} (1.8} | A AN,
(A) Lipid metabolism Ve (B Transport of m? tena S
(C) Detoxification of harmiulicnemicaly . (D):All ofthese
Golgi vas'avyar upd‘i\‘ube‘ °r me“m\ (K B‘ (GRW 2014)
(A) 1905 0 W0 ' (B) 1906

()ALoYL L L (D) 1908

b rarteradlsacs, cisternae are found in: (K.B) (LHR 2012)
£\)"‘Mitochondria (B) Golgi apparatus
(C) Ribosomes (D) Plastids
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25. Golgi was awarded Nobel Prize for: (K.B)

(A) Physiology (B) Medicine
(C) Both Aand B (D) Morphology —
26.  Rene de Duve was awarded Nobel Prize in! (K.B) WM
(A) 1972 . (13 1973
(C) 1974 ' (D) 1975 |
27. Lysosomes vrere disegvered Ry (KB)| : (BRW 2015)
(A) Camilld Golgt _ =(B) Robert Hooke
(C) Christian 2¢ne, ce Duve ' (D) A.F.A. King
28. Cell brganz |e whichitontain digestive enzymes: (U.B)
) Rl W)$GINES (B) Lysosomes
{C) Centrioles (D) Endoplasmic reticulum
29.  Animal cells have two centrioles near the exterior surface of nucleus collectively
called: (K.B)
(A) Centrosome (B) Nucleosome
(C) Chromosome (D) Nucleolus
30. Centrioles are involved in the formation of: (K.B)
(A) Spindle fibres (B) Cilia
(C) Flagella (D) All of these

4.3 CELL SIZE AND SURFACE AREA TO VOLUME RATIO

LONG QUESTIONS

Q.1  Describe relationship between cell function and cell structure.
(Knowledge Based) (Ex Q. No. 11)
Ans: RELATIONSHIP BETWEEN CELL FUNCTION AND CELL STRUCTURE
The bodies of animals and plants are made up of different cell types. Each type performs
specific function and all coordinated functions perform the life processes of organism.
Types of Cells:
Human body is made up of about 200 types of cells. Cells of one type may differ from
those of other types in the following respects:
Size and Shape:
Red Blood Cells: Red blood cells are round to accommodate globular haemoglobin

Nerve Cells: Nerve cells are long for the transmission of nerve impulses ~

Xylem Cells: Xylem cells are tube-like and have th|ck wal|° ur cmdum-f ] 31- 1
water and support. A~ ] \

Surface Area to Volume Ratio: - \ ! AT TR R L

Root Hair Cells: Rocttair cells hawe .arg= <u1fa 0 area for m Aximum absorption

of water anc, silfs.
Presence, or Abserce ot Qlgadetled: |\

] ! =

Secretci yn,e'h W Celly n\o fver-i
i (1(.'“ apparatus.

3 _P“tasvntl et-r u:lls Cells involved in photosynthesis have chloroplasts.

i maklng secretions have more complex ER and

\ J'I' ll— Jinctions of Cells:

Individual cells contribute to the functioning of the whole body. It can be explained by
the following examples of human body cells:

BIOLOGY-9 113



Chapter-4 Cells and Tissues

Q.2

Ans:

Nerve Cells:
Nerve cells conduct nerve conduct impulses and thus contribute to the coordization in hnd Y -
Muscle Cells: ™

Muscle cells undergo contraction and share t'eir role-in Troventents.in de\/

Red Blood Cells: .

Red blood cells carry oxygznians n cwtr oute in U’]F rch of Etsod in/ transportation.
White r"c od Cells:
White elod Gells &ill fo 'ern agene aml SG eontrlbute in the role of blood in defence.
Skin C¢ Ct e

Semi skin, bedd_sct-as physical barriers against foreign materials and some act as
deCer tars'for temperature, touch and pain.

Bone Cells:
The cells of bone deposit calcium in their extracellular spaces to make the bone tough
and thus contribute to the supporting role of bones.

Cells as an Open System:
A cell works as an open system, i.e. it takes in substances needed for its metabolic
activities through its cell membrane. Then it performs the metabolic processes assigned
to it. Products and by-products are formed in metabolism. Cell either utilizes the
products or transports them to other cells. The by-products are either stored or are
excreted out of the cell.

Write a note on cell size and surface area to volume ratio. (Application Based) (Ex Q. No 13)

ELL SIZE AND SURFACE AREA TO VOLUME RATI

Variation in Size:

Cells vary greatly in size. Most cells lie in between these extremes.

The Smallest Cell:

The smallest cells are bacteria called ‘Mycoplasmas’ with diameter between 0.1 pum to
1.0 pm.

The Bulkiest Cell:

The bulkiest cells are bird eggs.

The Longest Cell:

The longest cells are some muscle cells and nerve cells.

Relationship of Size and Shape to Function:

Cell size and shape are related to cell function as follow:

Bird’s Eggs: - y
Bird eggs are bulky because they contaln a Iarge a,r“r)tuu qf | rultrier*ts hr i
developing young. - S\ LAY T
Muscle Cells: \ . A \ A \

Long muscle cells are efﬂcnel t i Pl ng 3I|.fe vm boo.v rurla tocefner
Nerve. \,u'ls -

Length“ A0V, Ceils can transi ?‘. \m‘-,oages between different body parts.
Red Blcod elis: |

<y JHLAN Ted l»lm.; cells are only 8 pm in diameter and therefore can move through our

tifiest Blood vessels, i.e. capillaries.

Surface Area of Cells:

Most cells are small in size. In relation to their volumes, large cells have less surface
area as compared to small cells.
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Q.1
Ans:

Q.2
Ans:

Ans:

Example:
The figure shows 1 large cells and 27 small cells. In both cases, total voluine is the-sarazo
N _:_, 5
N - == eaN| ¢
VRS T0 3
=1} Yo
1 1 30pum
| |\ Vv 1
surf Total surface area
urface area of 27 small cubes
of one large cube = 16200 um’
= 5400 pun = 10,2001
Figure: Effect of Cell Size on Surface Area

Calculation of Volume:

Volume = 30 um x 30 pm x 30 pm = 27,000 pm?®
Calculation of Surface Area:
In contrast to the total volume, the total surface areas are very different. Because a
cubical shape has 6 sides, its surface area is 6 times the area of 1 side. The surface area
of cubes is as follows:

Surface Area of 1 large cube = 6 x (30 um x 30 pm) = 5400 pm?

Surface Area of 1 small cube = 6 x (10 um x 10 um) = 600 pm?

Surface Area of 27 small cubes= 27 x 600 pm? =16, 200 pm?
Conclusion:

e Need of nutrients and rate of waste production are directly proportional to cell
volume. Cell takes up nutrients and excretes wastes through its surface cell
membrane. So a large volume cell demands large surface area. But a large cell has
a much smaller surface area relative to its volume than smaller cells have.

e The membranes of small cells can serve their volumes more easily than the
membrane of a large cell.

SHORT QUESTIONS (Topic 4.3)

How cell size and shape is related to function of cell? (A.B)

Page no 113. : ,' [ _
Justify the statement. “A cell works as an ooen. syt >in. \J [) ™ T
Page no 114. \ - \ -

Discuss relationship of ce! I \O! um= v'| th surfme c"f‘ea (ﬁ )
Pagenau4 T Ly

How piesence, envl aL~serr“e Lf\k gdnelles is associated with the function and
structure »§ cell’) LB}l \

-y _I'mc ion anil stzacture of cell depends upon the presence and absence of
' u ganeiies. For example:

e Cells involved in making secretions have more complex endoplasmic reticulum and
Golgi apparatus.
e Cells involved in photosynthesis have chloroplasts.
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Q.5

Ans:

How metabolic activities are associated to cell volume? (U.B)
Need of nutrients and rate of waste production is directly proportional to_cell volurse;
Large volume demands large amount of nutrients and thus higher the-rice cf nietahaiisn,

MULTIPLE CHOICE QUES

Human body is made upot'typesa# cefis (K3 | | . (SWL 2014)
(A) 50 (B)\1CS '

(C) 156~ - WD) 26T

The ceti€ tna corgtribuie i cucrairation of the body: (K.B) (SGD 2015, LHR 2014)
(A) Nereicelis) | (B) Muscle cells

(C) Fedblocd sells (D) Bone cells

e caiisthat undergo contraction and share their role in movements of: (U.B)

£A) Nerve cells (B) Muscle cells

(C) Bone cells (D) Cartilage cells

The size of smallest bacterium is: (K.B) (SGD 2015)
(A) 0.4um (B) 0.3um

(C) 0.2um (D) 0.1um

The diameter of human red blood cells is: (K.B) (FSD 2014, BRW 2014, LHR 2015)
(A4 um. (B)6 xm.

(C)8 um. (D) 10 um.

4.4 PASSAGE OF MOLECULES INTO AND OUT OF CELLS

Q.1

Ans:

LONG QUESTIONS

Describe passage of molecules in the and out of cells through diffusion and facilitated
diffusion. (K.B)
DIFFUSION
Definition:
The movement of molecules from an area of higher concentration to the area of lower
concentration i.e. along the concentration gradient is called diffusion.
Explanation:
The molecules of any substance, (solid, liquid, or gas) are in motion when that substance
is above 0 degree kelvin or -273 degrees centigrade. In a substance, majority of the
molecules move from higher to lower concentration, although there are some that move
from low to high.
The overall or net movement is thus from high to low concentration.
Equilibrium State:
Eventually, the molecules reach a state of equilibrium where they are d- mbuted gan Q! ly
throughout the area. _ —n| -
Importance: | sl \ ' .
Diffusion is one principle method Pf mean; e,nt Off smstan“e vnthn U:'IiS as well as
across cell membrane. Ca bun ul ><|de X3 'gu L‘lLCCSl ¢té~<an/ cjoss cell membranes
by diffusicr y VAP A e
Examples) |\ 7~ x \
® 3a3EXC nang= in ml s and Iungs occurs by diffusion.
.| Noemeht bf giucose molecules from the lumen into the blood capillaries of villi.

\ P83 vaTransport:

A cell does not expend energy when molecules diffuse across its membrane, the
diffusion is type of passive transport.
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Q.2
AnNs:

FACILITATED DIFFUSION
Introduction: - —
Many molecules do not diffuse freely across cell membranes becélse of t"ﬁéi--ﬁ $iz6 or chatge
Such molecules are taken into or out of cel!s with tlie Nalpof transpar, pratelris present
in cell membranes. - SR LU T R L A
Definition:-

When ‘a_trangpoi't OI’Ol“Ir mavesa sgb‘fﬂr.ce from higher to lower concentration, the
process|is zallad fecilitated diffusion.

Rate|of Diftisign-
e lawe ot facilitated diffusion is higher than simple diffusion.
Passive Transport:

Facilitated diffusion is a type of passive transport because there is no expenditure of
energy in this process.

Transport
Protein

* Tﬁx’ Diffusion

Facilitated
Diffusion

Figure: Diffusion and Facilitated Diffusion through Cell Membrane
Write a note on osmosis and discuss water balance problems.  (K.B) (Ex. Q. No. 6)
OSMOSIS

Definition:

“The movement of water across a semi-permeable membrane from a solution of lesser
solute concentration to a solution of higher solute concentration is called osmosis”.
Tonicity of Solutions: T
The term tonicity refers to the relative concentration of solutes in thh bu"JtIOﬂS‘ “rmg_ AR
compared. - T .. == s
Types of Solutions: L A AN —
According to tonicity of s¢! u&lons fhe SQ-.quI",S Cdn e "ategc med n?o th ree types
Hypertonic Solution: L /

A hypf'*smw sol;,'m.n has re! dt.%Kv lI:')rc \f)lute

A hvoo oriie sp uIJm na’ te.dtlvely less solute.

- | #cgicnlr Sclu* SN

J . N

\8n isotonic solution has equal concentrations of solutes.
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Concentrated
(Hypertonic)
Solution

Semipermeable
Membrane

Dilute
(Hypotonic)
Solution

Vaze i Meziecules move from
il 1o concentrated solution

m

o Sugar Molecule

o Water Molecule

| /
-

Figure: Demonstration of Phenomenon of Osmaosis

WATER BALANCE PROBLEMS ANIMAL CELL
Isotonic Solution:

When animal cell such as red blood cell, is placed in an isotonic solution, the cell
volume remains constant because the rate at which water is entering the cell is equal to
the rate at which it is moving out.

Hypotonic Solution:

When a cell is placed in a hypotonic solution, water enters and cell swells and may
rupture like an over-filled balloon.

Hypertonic Solution:

When an animal cell is placed in a hypertonic solution it will lose water, and will
shrink in size.

Results:

So in hypotonic environments (e.g. fresh water) animal cells must have ways to prevent
excessive entry of water, and in hypertonic environments, (e.g. sea-water) they must
have ways to prevent excessive loss of water.

-

Hypotonic Isotonic Hypertonic ~
Solution Solution Solution L~ [~ \ [
H,0 H,0 _':;c-}_ P i'-.‘z'é_ l-_!- . L __.-:. . -___::_._
= -~ f AN R

q ;-.') I 2= i 1 1 - 1 5,

] 1 .._-" . P _‘ A L =¥ \ 1 |
,_M/_ ! F.L ?3 \ - %1!_'\ T L /
g - .'\'_ "'._"J . \I'._ ..“.-I.-__I:- - ~— U-_/

Shrinked

e,

-"Q:Jrllcf'lEfféCt of Tonicity on Animal Cell

-l
1

ALY I -,Rl:ptL red 1™ ANCrma—
|
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Q.3
Ans:

WATER BALANCE PROBLEMS ANIMAL CELL
Water-balance problems are somewhat different for plant cells because of their rigid cell W&I'S
Hypotonic Solution: 14
Most plant cells live in hypotonlc environmeit, i.e. therc-is’ 10w cmcenf. auor cfstittes
in extra-cellular fluids than in cel'sAs a des't; water! firsi tends t innvé-first inside
cell and then inside vacuole.\When=acriols, iricreases ir size, cytcp'asm presses firmly
against the-interior of cely wail, waict expéncs.a nittle: Sue to the-strong cell wall, plant
cell we II rjoe& neYTuptLze, 1t msmad hecomesrigid.

The nut\, Jaic prt\ss 11’2 on 'se cell wall exerted by internal water is known as turgor pressure
cr‘L the pheaerreiion is called turgor.

Jurgid.

The cell in turgor state is called turgid.

Importance of Turgor:

The turgor of cells is responsible for maintaining shapes of non — woody plants and
soft portions of trees and shrubs.

Isotonic Solution:

In isotonic environment, the net uptake of water is not enough to make the cell turgid,
and it is flaccid (loose, not firm).

Hypertonic Solution:

In a hypertonic environment, a plant cell loses water and cytoplasm shrinks.

Plasmolysis:
The shrinking of cytoplasm is called plasmolysis.

Hypotonic Isotonic Hypert_onic
solution solution solution
H,0 H,0 H,O H.O
Turgid Normal Plasmolysed
(Shrinked)
Figure: Effect of Tonicity on Plant Cell

Discuss the role of osmosis in turgidity of guard cells.
OSMOSIS AND GUARD CELLS

Guard Cells: — |
Stomata the openlngs |n Ieaf eplc'trmls a'e i ..oumlld Io; g JarO celJ A

|..___

(Knowledge Basza-, | 1 |

1%,

During dav_time, guard ce|ls are/ mar ing, giudcse, émn 46 are hypb.tonlc (have a higher
rearuv nploermal cells. Water enters them from

concentratior, of giue ‘ose)' thai R
other ceils, ald they 'swedl) He1 -

created! belweﬂn thei m..

__/5@_JI1I_gh_l'mp’L, using of Stomata:

tey assume a rigid bowed shape and a pore is

Ataigit, there is low solute concentration in guard cells, water leaves them and they
pecome flaccid. In this form, both guard cells rest against each other and the opening

is closed.
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Q.4

Ans:

Q.5

Ans:

Write a note on filtration. (A.B)
FILTRATION i -

Definition: L

“A process by which small molecules e forced. to~move, asloss/ scini- ermisabie

membrane with the aid of hydros*atlc cht 1)) pre:sure, or b'oou presstie 1s called

filtration.” |

Example: WY, 1R Pt

In the tbody of-ai ariimal,| bloed “pressire_forees water and dissolved molecules to move

throughiin? seimi-parmealleimerabrarics of the capillary wall cells.

Fate-of L.aie Molzcules.

s | e e |t | | e | e |

I, 5 llration,, the' pressure cannot force large molecules, such as proteins, to pass through

1? érenbrane pores,
Small ® "o'.' M 3.'.: ' -:":: , Large
MoleculeSN\_ *& '.:::' RO TY Y TN olecules

Membraneof % ,*% e S ZY
Uy ) Uy
Capillary Wall Cells .0..-.'.-. 2%% °C° o%
o o o o o .. L]

Figure: Filtration through the Cell Membrane of Capillary Wall
Write a note on active transport. (K.B)
ACTIVE TRANSPORT

Definition:
“The movement of molecules from an area of lower concentration to the area of

higher concentration, with the expenditure of energy in the form of ATP is called
active transport.”

Concentration Gradient:
In active transport the movement is against the concentration gradient.
Utilization of Energy:

In this process, carrier proteins of cell membrane use energy to move the molecules
against the concentration gradient.

Sodium-Potassium Pump:

The membranes of nerve cells have carrier proteins in the form of sodium-potassium pump.
In a resting (not conducting nerve |mpulse) nerve cell, this pump spends £nergy (ATP} i
maintain a higher concentrations of K™ and lower concentrations oi T¢a*inside e cell.
For this purpose, the pump actively moves-i Hla* to the cutside, af the ,e%l sohere-Thisvrare
already in the higher concentratioi” 'almlla*Iy T ._mvu K .ron f)ut‘ld“ fo-fnside where

-

they are in higher concentiation. =~ MIER!

Outside
~\ uf’enf“JNd (< Q“a/ 7(“.9@

2 Carrier

AR\ ¢ Protein
ARAARSR | | YT

i 0P0%He © ©

Figure: Sodium Potassium Pump showing Active Transport
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Q.6 Write a note on endocytosis and exocytosis. (K.B)
Ans: ENDOCYTOSI -
Definition: - ™
“The process of cellular ingestion of Dulky mates idls, by tin mfmmn 550 er-cell
membrane is called endocy#psis.” i \ \
Types of Endocytosis:
There zxg /o forms-oiandasy*osis: |
Phagoci0sis; -
CeII taL es, in ‘O|IC rateriald. At is also called as cellular eating.

,e!‘_tc.k.eo in Ilquid in the form of droplets. It is also called as cellular drinking.

| . J' 'I"_ ‘Wlembrane Loss:

During endocytosis, there is loss of plasma membrane that forms food vacuole.
EXOCYTOSIS

Definition:

“The process through which bulky material is exported outside the cell is called

exocytosis.”

Significance:

This process adds new membrane which replaces the part of cell membrane lost

during endocytosis.

Bulky Cell
Material Membrane

Invagination in
Membrane

Endocytosis

Bulky Material

Vacuole to be Exported

(Vesicle)

Exocytosis

Figure: Endocytosis and Exocytosis

SHORT QUESTIONS (Topic 3.4) _ T
Q.1 Differentiate between diffusion and facilitated diffusion. (AB). TP ‘ '._(Gl:\'m 7 );4):'
Ans: DIFFERENTYATION " — “ | /" ;
The dlfference between diffusion aitd, facilirated-Gifiusicn is bs Ot!0W> -
m‘ﬂ*{ﬁﬁﬂﬂ
0 Definiticn | s
Movement uf mOre utec fum an aar\ee W'.le‘] a transport protein moves a substance

higher concehtiaiion', te 'ar Area cf “tower | from higher to lower concentration the
concentrafinn is _ca_tleul_d_l’fuvs-on ' process is called facilitated diffusion.

AN EAN AN K Rate

W I He 'rat2 or diffusion is less, The rate of facilitated diffusion is higher than
| diffusion.
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Q.2
Ans:
Q.3
Ans:

Movemerit=nt miclecules, Trom aif~area of = Osmosis is the movement of water
higher coricentration t ¢n\area-of lower molecules across a semi-permeable
sar/Centration’ic cared aiffusion. membrane from a solution of lesser solute

Define osmosis. (K.B) (RWP 2015, BWP 2015)

Page no 117. —

What is difference between diffusion and osmosis? (K.B).—. <, |(LHR-2012, DGK 24143
DI FF;@‘AE'CN ' :

The difference between diffusion aihosinesis is a: follows!

o~ VAN WS onde

.L._'ﬂ.

concentration to a solution of higher
solute concentration.

Q4
Ans:
Q5
Ans:

Q.6
Ans:

Q.7
Ans:

Q.8
Ans:

Q.9
Ans:

Q.10
Ans:

What do you know about tonicity? (K.B) (LHR 2013, 2016, SWL 2015)
Page no 118.

What will happen if a plant cell is placed in hypotonic solution? (U.B)

Page no 118.

What is turgor? (K.B) (GRW 2015, BWP 2015, SGD 2014, 2015)
Page no 1109.

Define plasmolysis. (K.B) (LHR 2015, GRW 2015, SWL 2014)
Page no 1109.

What is role of osmosis in opening and closing of stomata? (A.B)

Page no 119.

Discuss the application of semi-permeable membranes. (A.B)
APPLICATION OF SEMI-PERMEABLE MEMBRANES

The knowledge of semi-permeable membranes is applied for various purposes.

Separation:

Artificially synthesized semi-permeable membranes are used for the separation of
bacteria from viruses because bacteria cannot cross a semi permeable membrane

Filtration:

In advanced water treatment technologies, membrane based filtration systems are used. In
this process, semi-permeable membranes separate salts from Water (reverse USMOsis:
Define reverse osmosis. (A.B) v (LH[? 264l

'REVERSE Osveats| || () | LT

Definition: - == e L) .
“The procest in whlch seri- germab'o res nbrmeQ ocparate salts from water is called
revers¢.oarnokis.” | e N U N

Define filiratiph. | K.‘_3) LA

o Page/no 120

ll, eftne actlve transport. (K.B) (LHR 2015, DGK 2014)
Page no 120.
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Q.13 Differentiate between endocytosis and exocytosis. (K.B)
DIFFERENTIATION

Ans:

(GRW 2013)

The difference between endocytosis and exocyt03|s is as follows™

Endocytosis _is—the process o ; celwlqr
ingestion of huiky maigrigisny tne nfelomq
of cell membran.

’*'—\fr.nf'on

EXO0Cyi0sISHs & process Lnrough which bulky
malerial is exported out of the cell.

Membrane Loss

Scnpe :ua ¢t ceil membrane is lost during
K dacy[osw

This process adds new membrane which
replaces the parts of cell membrane during
endocytosis.

Q.14 Differentiate between phagocytosis and pinocytosis. (K.B)

Ans:

(LHR 2015, MTN 2014, DGK 2015, SGD 2015)

DIFFERENTIATION

The difference between phagocytosis and pinocytosis is as follows:

Phagocytosis
Type of

Pinocytosis
Material

In phagocytosis cell takes in solid material.

In pinocytosis cells takes in liquid in the form
of droplets.

Other Name

It is also known as cellular eating.

| It is also known as cellular drinking.

MULTIPLE CHOICE QUESTIONS

1. Gaseous exchange in gills and lungs occurs by: (K.B)
(A) Diffusion (B) Facilitated diffusion
(C) Effusion (D) Osmosis
2. Facilitated diffusion is: (K.B)
(A) Active transport (B) Passive transport
(C) Reverse osmosis (D) Exocytosis
3. Which term refers to the relative concentration of solutes in the solutlon (K.B)
(A) Diffusion (B) Osmosis _ /
(C) Tonicity (D) Turgor [ {2 o=
4, The solution that has relatlvely mere solute; (. B) ! . ERW2014)
(A) Hypertonic . ~ (B} Fypotonic | '
(C) Isotonic. (C)AOf these

5. The shiinking of uy*onla ;n 1S Uf\\
(A) Encuytos 13
(C) Glygolysis, |

' (Ié) Exocytosis
(D) Plasmolysis

6. i hed Drocessiin vetiich semi- permeable membranes separate salts from water: (A.B)

.k/\; Osi1108iS
(C) Filteration

(B) Reverse osmosis
(D) Diffusion
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7.

The movement of molecules from a region of lower concentration to higher

concentration is called: (K.B) (LHR-2615)
(A) Active transport (B) Osmosis - [ '

(C) Diffusion . (D) Filtestior | |

Energy is required in: (KR}, I

(A) Osmosis ' B (I‘:‘) Diffusion

(C) Filt=atior. | Active transport

R saNIA b Db PLANT TISSUES

ONG QUESTIONS

Wzilel2' 1iote on animal tissues. (K.B) (Ex Q. No. 13)
ANIMAL TISSUES

In the bodies of animals, there are four major categories of tissues:

Epithelial tissue

Connective tissue

Muscle tissue

Nervous tissue

EPITHELIAL TISSUE (LHR 2012)
Location:
Epithelial tissue covers the outside of the body and lines organs and cavities.
Closely Packed Cells:
The cells in this tissue are very closely packed together.
Types:
The epithelial tissue has many types on the basis of shape of cells as well as the
number of cell layers. Some types include:
Squamous Epithelium:
Squamous epithelium consists of a single layer of flat cells.
Location:
It is found in lungs, heart and blood vessels.
Function:
It allows the movement of materials across it.
Cuboidal Epithelium:
Cuboidal epithelium consists of a single layer of cube-shaped cells.

Location: It is found in kidney tubes and small glands.

Function: It makes secretions. - YN I
Columnar Epithelium: AL AR A
Columnar eplthellum hasnongateuiella . IRRIBRR |

Location: ., Itis found in aliynen an can. 1I dud gall J.udder

Funct on | Mt lar\e° ses ;etmn =

e | e e | __l_;_,

CI_|I’_“ed .ccrl_ummr =p]t_h=| ain has elongated cells with cilia.

, .lll_.-?):.etinr . | tis present in trachea and bronchi.

- Jivetion: It propels mucous.

Stratified Squamous Epithelium:

Stratified squamous epithelium has many layers of flat cells.

Location: It is present in the lining of oesophagus and mouth and also covers the skin.
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Function: It protects inner parts.

j |' Vemm Goblet cell (empty) ~ Goblet celis

L I'.'Fﬁ”%
LRI W
bl i A

Stratifred columnar
Ciltated columnar epithelium Glandular epithelium epithelium

Figure: Epithelial Tissues in Animals
CONNECTIVE TISSUE

Structure:
The connective tissue has cells scattered throughout an extracellular matrix.
Function:

e The connective tissue serves a connecting function.

e |t supports and binds other tissues.

Examples:

Common examples of connective tissue are: - ,R’; N

1 ] '.\_ o
e Cartilage (Found around the ends uT nones -e.we(té:r“al F‘ar ‘:’-.HO»E‘., tmhw» —

e Bone T g '-.L_ V) .'

1 LI - L L=
il i 1% S

BJUOU .-'_ s _: % 5 ' P
(A Y '&\ —
o Aupo‘e ti »s Je (F ound areand kldneys under skin, in abdomen. Adipose tissue
- j | p*ovrie: :bergy and supports organs.)
o k\\"-.,l '\-."-,|| *-., J "
WY ‘*J | \UM

-

%
L
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an o":o 0200
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™. Blood
cells

o Plasma

Blood

Adipose tissue

-'..__;-\. i

Fat
droplets

Nucleus

Figure: Connective Tissues in Animals

MUSCLE TISSUE
Introduction:
Muscle tissue is the most abundant tissue in an animal.
Composition:
Muscle tissue consists of bundles of long cells called ‘muscle fibers’.
Function:
They have the ability to contract.
Types of Muscle Tissues:
There are three kinds of muscle tissue:
i. Skeletal muscles
ii. Smooth muscles
iii. Cardiac muscles
i. Skeletal Muscles:
Skeletal muscles or striated muscles are attached to bones.
Structure:
The cells are striated (striped) and contaln rany nucLe: AR N

Function: ! By VAN =

They are responsible for the rnO\_lerr.tnt§ F b( r-es RIRRE |

ii. Smooth-tuscles: . | - g

Smoot? | musclfmire oundi | 0 th wils'o.m

S\ men ary -"a’]d| 3

LJrrn-ar y\bladder
Bloudvessels

kJ .ructure:

They contain smooth (non-striated) cells, each with a single nucleus.

Function:

They are responsible for the movement of substances.

BIOLOGY-9

126



Ch

apter-4

Cells and Tissues

iii. Cardiac Muscles:
Cardiac muscles are present in the wall of heart.

Structure: -,

Their cells are striated but with a smgle nuc‘eus in_cacircall.

Function: oA~ APy

& (] TR 1 1
F — ! 10 | R |

They produce heartbeat. '
Volun'r,r'y |Vusc|e<

Skeleta £sGlas :.z.e vpl m c,ry m\é&vm < "thelr contractlon is under the control of our

will. L \
- hwo unfar / Mu xr‘“s
A j ,'.;Eh.no Sth and cardiac muscles are involuntary in action. i.e. their contraction is not
Ju U ander the control of our will.
' Smooth
Cardiac T,"S‘:'e
muscle 15506
Skeletal fissia
muscle
tissue ~ =
== . Smooth
= =\~ Cardiac muscle |
= == fiber (cell) M
=, fiber (cell)
= Muscle === Nucleus ¢ 8
] fiber = — S Nucleus
=t (cell) = = Striation
— = ] ElES Intercalated disc 8
¥ —Nucleus ===
— S =
—F—F—— Striation — g
== e /
Figure: Types of Muscle Tissue

NERV TI E
Survival of an Animal:

An animal’s survival depends on its ablllty to respond ahpk5 /Irlla't“\leto the! S’.!:_rnmu'n
from the environment. This ability requ:rts the &l 1sr{‘r35|o|i 03 i 1f0h-""iﬁt W, “armong
body parts. Nervous tissug-# iorms ar rom;*..,nl ,atl g, sys.rern and perfurm; his task.

Comgosmon w,

The nervl IS issue- -s;man W comi oqed ~of “fér\/-a celisor neurons

Euncticsi | 10 o L0 0T
The ner; vetsspl ,pemalh 5 to conduct messages in the form

I cgjgltlﬂﬁ \ '.. -'- '__... e

] H.\]e*vou ussue is found in:
e Brain

e Spinal cord
e Nerves

of nerve impulses.
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Q.2
Ans:

axon terminals.

dendrites 7

«cell boay
‘== nucleus
nucleolus

Figure: Nervous Tissue

Write a note on plant tissues. (Knowledge Based) (Ex Q. No. 14)
PLANT TISSUES

The cells of plants are grouped into tissues with characteristic functions such as
photosynthesis, transport etc.
Major Types:
There are two major categories of tissues in plants:

e Simple tissues

e Compound (Complex) tissues

SIMPLE TISSUES

Definition:
“The tissues which are made up of a single type of cells are called simple tissues.”
Types of Simple Tissues:
They are of two types:

e Meristematic tissues

e Permanent tissues
Meristematic tissues:
Characteristics:
Following are the main characteristics of the meristematic tissues:

e These tissues are composed of cells, which have the ability to divide.
The cells are thin walled.
These cells have large nucleus.
They have small or no vacuoles. S
There do not have intercel'vlar spaces Pvnunu rhm I o
Types of Meristematic Tissues: -, | ARIRER -
There are two main types of | nertolan é tic t| SuEs: S
Apical Meris tnms o Lo -
Locatigit) | RLRIR) \
Apizal rperiste! s ere Ic cmd at the apices (tips) of roots and shoot.

b JE Jf e tlnr

Ve tney divide, they cause increase in the length of plant. Such growth is called
primary growth.

Lateral Meristems:

Lateral meristems are located on the lateral sides of roots and shoot.
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Function:

When they divide, they are responsible for increase in the growth

growth is called secondary growth.

Types:
They are of further two types:

~plant-Suth ™ |

+

e Vascular cambium (i orawd bc* Wit xv er_ind ph oe.m)
o Sdrk cambiuii (in the/outel Iafera. ,.ldes vEplant).

Intercatary Marisiam::

Intercalnry meriztesm |s ir the-sorm of small patches among mature tissues.

Prasence;
oo [ Tese Glecommon in grasses.
I J | %l Function:

These help in the regeneration of parts removed by herbivores.

xylem root hair

vascular
cylinder ) phloem

zone of differentiation

cortex |

endodermis

zone of elongation

| |
\
apical \ e epidermis
meristem \(&

© Merriam-Webster Inc.

Figure: Longitudinal Section of Apical

root cap

Meristem of Root Tip

- Cork cambium

iy
Lk ——— Cortex

Bark{  \ii, i i Ja— Primary Phloem
‘ Secondary Phloem

Vascular Cambium

\ [
|\ 1 } ]
| Secondary \ el
Wood{  Xylem | Jagy
| $

| Primary \_
\_ Xylem

1 A

\/
v

Figure: Transverse Section of VVascular and
Cork Cambium of Stem

PERMANENT TISSUES

Definition:

“The cells of the tissues which do not have the ability to divide are called permanent

tissues.”

Origin:

Permanent tissues originate from merlstematlc tlssues — | =

Types: -

Permanent tissues are clasmiied inte- *he ouovmg tyae»

I.  Epidermal Tissues, | |

. ! s

r |
L

i, Gmunr4 Tisslies || N A" I
ii. Susnart 'I|5>u1s Vi =
_ l.':_zd_erﬂ'él_'%l_ﬂ'e’ .
= ] [N ttore:
] | %% ‘Epidermal tissues are composed of a single layer of cells.

Location:
They cover the plant body.
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Functions:

They act as barrier between environment and internal plant tissues,
In roots, they are responsible for the absorption of water-ard niirerals. | '

On stem and leaves, they alsa secrete|crEini(the, caaing of culilh is calzd cuticle)

which prevents evappratica:,

Specialized structlres/are alss prede

rast hair-and Stemety. . . |

l'-.— —

Guard
cell

Epidermal
cells

Figure: Epidermal Tissue

ii. Ground Tissues:

Parenchyma Cells:

ritwrich pe form sﬁc’lcific functions, e.g.

Ground tissues are simple tissues made up of parenchyma cells. Parenchyma cells are
the most abundant cells in plants.
Characteristics:

Following are the main characteristics of ground tissues:
They are spherical but flat at the point of contact.

They have thin primary cell walls.

They have large vacuoles for the storage of food.

Functions:

iii. Suppory Tigsues: | | |\

In leaves, they are called mesophyll and are the sites of photosynthesis.
In other parts, they are sites of respiration and protein synthesis.

They also store food in their vacuoles.

Parenchyma
cells

.-'xl.'-.. ) 'E_lgu_r(,_(.‘

\
b o™ [ 1
\ P | . |

1Y
S| — e | e

Defipition’ | || | -
‘tissiues tiat provide strength and flexibility to plants are called support tissues.”

o "
LRI J |
SRR
1 |
a I .
A"

r ENA
NNy
Y |[

Types:

H.

They are further of two types.
Collenchyma Tissue:

- -
sround Tiscue. 1

They are made up of elongated cells with unevenly thickened primary cell walls.
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Location:

They are found in:

e Cortex (beneath epidermis) of young stems

e Midribs of leaves 1 _—
e Petals of flowers Vel

Function:

They are flC;’Ib|e and fuqcuon to,suppnrt the qigériswhcre they aTe found.

OV Ve

. |
A AT !

Figure: Sclerenchvma Tissue

Sclerenchyma Tissue:

T
e ]

J | =

-

They are composed of cells with rigid secondary cell walls. The cell walls are hardened

with lignin, which is the main chemical component of wood.

Mature Cells:

Mature cells cannot elongate and most of them are dead.

Figure: Sclerenchvfna TE;Ue

Definition:

MPOUND MPLEX TI

-y

“A plant tissue composed of mere thafn mr‘-\,-utypg. rpf Ctill I|

complex tissue.”
Occurrence;

They f'ound Riy-in v&wufa.r‘ﬁﬁnt'ak

Examg.v,r_, -. e
o Kylem\ | L\ L L

N "‘xU Fhipem,

- [ x
k‘f‘li’} |
W

ANV A

‘.___“‘-.'.jﬁ'-. r‘\?jﬂd’r' Tissue:

‘." B "_":1 .-"'f AR
- \ .-'_' i LI

i \ LT T L |

"'.__,-:I \ M“'\-\__ -
_._""H_

- Lol

|"I-\.~\._,.-"El

d| eL

mp)ound or

Due to the presence of lignin, the secondary walls of its cells are thick and rigid.

Types:

Two types of cells are found in xylem tissue.
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Vessel Elements:

They have thick secondary cell walls. They lack end walls and Jom taqg:ther |5

tubes.
Tracheids:

&

.,

They are slender cells W|tn ovefif-.ﬁp ng F»”'is

]
¥

,

Funct ;ﬁ'i‘;s

_-._,r" g

Py

'-\..-"

.-_.l'..

=

“~ |

x\q' '
o Xylerq H“SUE‘.IS I’\'?SF..OI'\SIDre for-tiie transport of water and dissolved substances from

2S.

{C s tﬂ t\t-‘ a‘l |ar

Vessel
elements

Tracheids

Traéheids
Figure: Xylem Tissue

Vessel
elements

Phloem Tissues:

Phloem tissues are composed of:

Sieve Tube Cells:

Ji"hc lso' Gt ovides support to the plant body due to the presence of lignin.

They are long and their end walls have small pores. Many sieve tube cells join to form

long sieve tubes.
Companion Cells:

They make proteins for sieve tube cells.

Function:

Phloem tissue is responsible for the conduction of dissolved organic matter (food)

between different parts of plant body.

'|

-

Sleve plqne e —

T

Sle-ve tut:- .JI'I --I|
@{‘r'-pd.mmc'all--'.,k o

Figure: Phloem Tissue

I*é\'
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SHORT QUESTIONS (Topic 4.5)
Q.1 Name the animal tissues with their types. (K.B)
Ans: ANIMAL TISS!JES
In the bodies of animals, there are four major "“c ‘JGTIES ofititsues:
Epithelial Tissues: - -

Some tvnes-of Epithelial-tissuzs inciuage;
o 'Satamaus epithelitrn .
e Zubbidal epitheliynt
" Coluinriarcpitnelium
e “Cnated columnar epithelium
e Stratified squamous epithelium
Connective Tissue:
Common examples of this tissue are:
e Bone
e Blood
e Adipose tissue
Muscle Tissue:
Some types of muscle tissues are:
e Skeletal muscles
e Smooth muscles
e Cardiac muscles
Nervous Tissue:
e Sensory, motor and inter neurons

Q.2  What are epithelial tissues? (K.B)

Ans: Page no 134.

Q.3  What is the difference between skeletal and smooth muscle? (K.B)
Ans: DIFFERENTIATION

The difference between skeletal and smooth muscle is as follows:

1

Skeletal Muscle Smooth Muscle _
Location . "__ N

Skeletal muscles are attached to bones. Smooth muscles are_foupdin-the wilis'| cf I
alimentary _ candi, Lrlf a-ry -blarlder -
_ VASHEIS ’-‘tl
B SStriation | L) L L
There cells are-sirigted. __~— '\ W /| | |\ There cel! 2737 For-straited.
T A | RS \I' icleus
They contain rTaR_TETJ__I_eT____" A= | Each cell has single nucleus.
J ' Function
I_._Ej/—a_'e _Eb_pbﬁsmle for the movement of | They are responsible for the movement of
DOTles. substances.
Nature
These are voluntary in their action. \ These are involuntary in their action.
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Q.4
Ans:

i. Simple Tissues:
They are of two types:
Meristemaiic Tissues:
It is of furthel iwd-main'types:
e Apical'merisieras, |
(el Lateralmenistems
Phishanent Tissues:
It is of further three types:
e Epidermal tissues
e Ground tissues
e Support tissues
ii. Compound Tissues:
These tissues are of two types:
e Xylem tissues

e Phloem tissues

Q5
Ans:

Differentiate between apical and lateral meristems. (K.B)
DIFFERENTIATION

Name the plant tissues with their types. (K.B)
PLANT TISSUES
There are two major categories of tissues in plants.

(LHR 2015)

The difference between apical and lateral meristems is as follows:

Apical Meristems

Location

Lateral Meristems

They are located at the apices (tips) of roots
and shoots.

They are located on the lateral sides of roots
and shoots.

Function

When they divide, they cause increase in the
length of plant. Such growth is called primary
growth.

By dividing, they are responsible for increase—
in growth of plant paqu Tl grgwih is_"(_taned__'

rec*andarv arewih N

N |

(GRW 2012)

(SWL 2015, MTN 2015)

Q.6 Define permanent tissues:-{KB) -
Ans:  Page no 129, ' '
Q.7  What Is éreciat uoouMa. enchymg ceh: ,(U.B)'*
Ans: Page nc 13 .O ' |\
Q.8 'hat do y') ! b 0\ / aout xylem tissues? (K.B)
Big P ige A 131,

“(.8<  What is the role of phloem tissues in plants? (K.B)
Ans: Page no 132.
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MULTIPLE CHOICE QUESTIONS (Topic 4.5)

1. Which one is not an animal tissue? (K.B) e
(A) Epithelial - | (Braombtive |
(C) Epidermal | A\ (L) Neri/.ous _- '
2. The rrusr,.es founid inhee rf ke .
(A sketetai |\ 1L VLU T (B) Smooth
(CjCardiac - . (D) Ground
J ' 3. Cardiac muscles are present in the walls of: (K.B) (FSD 2014)
(A) Heart (B) Lungs
(C) Kidney (D) Stomach
4, Blood is an example of: (K.B) (LHR 2012)
(A) Epithelial tissue (B) Connective tissue
(C) Nervous tissue (D) Muscle tissue
5. Nervous tissues are found in: (K.B) (DGK 2014)
(A) Brain (B) Spinal cord
(C) Skin (D) All of these
6. Smooth muscles are found in the walls of: (K.B)
(A) Alimentary canal (B) Urinary bladder
(C) Blood vessels (D) All of these
7. Which of these muscles are voluntary in action? (K.B)
(A) Skeletal muscles (B) Smooth muscles
(C) Cardiac muscles (D) Smooth and cardiac
8. The muscles that are involuntary in their action are: UB-. < | B
(A) Smooth muscles | (BLCardiag muscles, [ Su A"
(C) Skeletal muscles \ .~ (D Eoth Aland 3 o
9. The tissues.present in lungs, hea ri an JI fh Ioao. vesuéls are: (K. B)
(A) Squarous mhnefnurn _ ’x \ - /DwCut)mdaI epithelium
(C) Stra'fn‘ ed cruamu ; epl*r rehum (D) Ciliated columnar epithelium
. "| lisstes IECdLEd at the tips of roots and shoots: (K.B)
J I ) Apical meristem (B) Lateral meristem
- (C) Cambium (D) Parenchyma
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11.

12.

13.

14.

15.

16.

17.

18.

19.

The epidermal tissues contain: (U.B)

(A) Root hairs (B) Stomata 1¢

(C) Both a and b _ (D) Lenticais -, |

Ground tissues are made up of: (k5 ' VAL

(A) Cokzr! chvma WL Bl Seterenchyma

(© Parenghyrpe (|| |\ " (D) Tracheids

The 1ISSL es Lre :en* i the midrib of the leaves and in petals of flowers: (U.B)

m\) k,ollenchyma (B) Sclerenchyma

(C) Parenchyma (D) Cambium

The function of ground tissues is: (K.B)

(A) Food storage (B) Photosynthesis

(C) Respiration and protein synthesis (D) All of these

The cell walls of sclerenchyma tissues are hardened with: (K.B)

(A) Chitin (B) Cellulose

(C) Peptidoglycan (D) Lignin

A plant tissue composed of more than one type of cells: (K.B)

(A) Compound (B) Support

(C) Meristematic (D) Ground

Transport of water and soluble materials from roots to the aerial parts is done by: (A.B)
(LHR 2013)

(A) Phloem tissue (B) Xylem tissues

(C) Stomal tissues (D) Both A and B

Tracheids are present in: (<.B) Ay (2Ll

(A) Xylem ._-. . \B) Phiser VR | | f.’ AN s

(C) Epidermal tissue - (L) Plren(kyma ‘ -

Phloer"-*i 'le'es co“f_airj_ W \ delis: B, " ' (GRW 2012)

(A) Tra"h ‘rjs mli, x = (B) Vessel cells

() F|bEL coi' B (D) Sieve tube cells

Companlon cells are present in: (K.B)

(A) Xylem (B) Phloem
(C) Epidermal tissues (D) Parenchyma tissues
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ANSWER KEYS
MULTIPLE CHOICE QUESTIO
4.1 MICROSCOPY AND THE EX h.;.wnmﬁa‘m
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REVIEW QUESTIONS .

MULTIPLE CHOICE QUESTIONSHaE

Which of these clues would tell you whether a.celi s prekarvetic o buizarvitic? (U.B)
(a) The presence or absencg Of a cer=wvaki | _

(b) Whetho" or not the call is pc.rtrtlune dbyi 1ternal menranes

(c) Thé-niesence of.absenck of ibts :CM2S

(d) Whether, or, hot; tihe etl ¢ ‘Critains DNA

Thare ave | . Aricrometers (um) in one millimeter (mm). (K.B)
()10 (b) 100
(c) 1000 (d) 1/1000

The plasma membrane does all of these except: (K.B)

(a) Contains the hereditary material

(b) Acts as a boundary or border for the cytoplasm

(c) Regulates passage of materials in and out of cell

(d) Functions in the recognition of cell

Which of these materials is not a component of plasma membrane? (K.B)

(a) Lipids (b) Carbohydrates
(c) Proteins (d) DNA
Cell walls are found in these organisms except for: (K.B)
(a) Plants (b) Animals
(c) Bacteria (d) Fungi
The __ isa major component of plant cell walls. (K.B)
(@) Chitin (b) Peptidoglycan
(c) Cellulose (d) Cholesterol
Plant cells have and , Which are not present in animal cells. (K.B)
(a) Mitochondria, chloroplasts (b) Cell membranes, cell walls
(c) Chloroplasts, nucleus (d) Chloroplasts, cell wall
The is the membrane-enclosed structure in eukaryof"‘ c~|I> f.v.t ¢on’ cln ﬂ*n
DNA of the cell. (U.B) i { SN [ (O o=
(a) Mitochondrion y _ (t.g‘)-_C'-‘JIqrcpJ_as-_t T
(c) Nucleolus YA ' (d;_ .\Iuc?e_u':‘.
Ribosémes are “t)ns.[rt'ct\d in thi\’K B~
() Endop.asmiie rutru U'n ) (b) Nucleoid
- (N ucluoiu»_ B (d) Nuclear pore
' '_.'?bfll.uh endoplasmic reticulum is the area in the cell where are
synthesized. (K.B)
(a) Polysaccharides (b) Proteins
(c) Lipids (d) DNA
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11.  Smooth endoplasmic reticulum is the area in a cell where are
synthesized. (K.B) :
(a) Polysaccharides (b) Proteins AR
(c) Lipids - L (-BNA '
12. The mitochondrion functions in: R) . ]
(a) Lipid stokage / oAby ProteiiTsynthesis
(c) Photztyntnesis ' o\ ~(d) Cellular respiration
13. The thii) extensionsof theiriner mitochondrial membrane are known as: (AB)
(e)Cristee | (b) Matrix
{£) Thylakoids (d) Stroma
14, The chloroplast functions in: (A.B)
(a) ATP synthesis (b) Protein synthesis
(c) Photosynthesis (d) DNA replication
15.  Which of these cellular organelles have their own DNA? (U.B)
(@) Chloroplast (b) Nucleus
(c) Mitochondrion (d) All of these

ANSWERS KEY

N K- E: R E
‘B E:E-°-Hw

K - E5 ¢ BED - X - B

BIOLOGY-9 139



Chapter-4 Cells and Tissues

Ans:

Ans:

Ans:

Al

Ans:

Ans:

Ans:

Ans:

) J M N
| A

UNDERSTANDING THE CONCEPTS

Explain the functions of cell membrane. (A.B)
See the LQ.2 of (Topic 4.2)
Describe the structure of cell wali=K. B)
See the LQ.1 of (Topic 4.7)"
Discuss nucleus structure ang fun"trr n. ’K 3)
See they L1Q.5\0f {Topic4.2
Descrik® th° s‘ructure arld fun« tion-ui endoplasmlc reticulum and Golgi apparatus. (K.B)
See the i_C.2 and 10'of\(Fapic 4.2)
Dzseribe theforimation and function of Lysosomes. (K.B)
Shethe LQ.11 of (Topic 4.2)
Explain what would happen when a plant and animal cell is placed in a hypertonic
solution? (K.B)
See the LQ.2 of (Topic 4.4)
Describe the internal structure of a chloroplast and compare it with that of a
mitochondrion. (K.B)
See the LQ.8 of (Topic 4.2)
TRUCTURAL MPARISON
Similarities:
Both are double-membranous organelles.
Both have smooth outer membranes.
Both have folded inner membranes.
Both have an internal matrix.
Both have their own DNA and ribosomes.
Both are major energy centers, chloroplasts in plants and mitochondria in animals.
Differences:
e Chloroplasts have photosynthetic pigments while mitochondria do not possess any
such pigment.
e The inner membrane of mitochondria does not form thylakoids in chloroplasts. It forms cristae.
e Mitochondria are sites of aerobic respiration while chloroplasts are sites of
photosynthesis.

Explain the phenomena involved in the passage of matter across cell membrane. (A.B)

SEMI-PERMEABILITY OF CELL MEMBRANE
Cell membranes act as barriers to most but not all molecules_T:#at,i i \ml’“y 2l nemara alvs)
are called semi-permeable membranes. Ttie y maintaim 2qLHibirams m:.l‘je sellids veeil as
outside by exchanging =atter “with ecii’s| en vuor retit | aLc01d1 ng T needs. Cell
membranes do it through tne )h mmnarf

° 'L)"th\IOr\ ) AR
. Silital e dﬂff 1} oy -.."“ \ :

D Osmos
S Filt atign'~
= “Active transport
e Endocytosis
e EXxocytosis

Seethe LQ.1, 2, 4,5 and 6 of (Topic 4.4)
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9. Describe how turgor pressure develops in a plant cell. (U.B)

Ans: DEVELOPMENT OF TURGOR PRE RE
Turgor Pressure:
“The outward pressure on the cell wall exerted by internal wde i57KA WD aj turm.
pressure.”

Explanation: '
e Most plant cells live In'hypotsiiic/en: ircrmbnt, Le. therel is/ ldw concentration of
solutes in extra-cellular fluids it.ar in celis.
o Asaigsult, waterdirsitencs ta, move.inside the-cell and then inside the vacuole.
o  Whia ¢ vaguele incicases Fisize_cytopiasm presses firmly against the interior of cell
Wa|L viirich'expencs a Litiler ™
° £ Siue to the strong.c<ll wall, the cell does not rupture, but instead becomes rigid.
10, vtele the relationship between cell structure and cell function. (AB)
A Spethe-L0Q.1 of Topic 4.3)
1L uescrlbe the differences in prokaryotic and eukaryotic cells. (U.B)
Ans:  See the LQ.14 of §Top|c 4.2)
12. Explain how surface-area to volume ratio limits cell size. (U.B)
Ans:  See the LQ.2 of (Topic 4.3)
13. Describe the major animal tissues in terms of their cell specificities, locations and
functions. (K.B)
Ans: See the LQ.1 of (Topic 4.5)
14. Describe the major plant tissues in terms of their cell specificities, locations and functions.

AB
Ans: (See)the LQ.2 of (Topic 4.5
SHORT QUESTIONS

1. State the cell theory. (K.B)
Ans: See the SQ.12 of (Topic 4.1)

2. What are the functions of chromoplasts and leucoplasts? (K.B)
Ans: See the SQ.15 and 16 of (Topic 4.2)
3. Differentiate between diffusion and facilitated diffusion. (K.B)
Ans: DIFFERENTIATION
The difference between diffusion and facilitated diffusion is as follows:
Diffusion Facilitated Diffusion
Definition

Diffusion is the movement of molecules from | Facilitated diffusion is a type of diffusion
an area of higher concentration to the area of | across cell membrane in which transport-
lower  concentration i.e. along the | proteins are used to transport the substance
concentration gradient. from higher to lower concentration.

Size and Charge —

Size and charge are not significant in simple | Size and charge_ar¢ |r1p.o‘rta'“t factcrs 13-

diffusion. facilitatec-aiffusien. ™, ~ | [ & 1O
. Comer. roteins) -
No carrier protein_g are required. | | __ICCTn_ef_pf_eEl 1_e_e Eq@ red,
ARt xate .
Slower rate of=hfrugion | | | _“_k_ | Rapid rate of diffusion
o WAV Examples
o (T2s2qUs exich angain gills e Movement of ions across cell membrane
| a1 IMaverent of glucose from small | e Movement of several water-soluble
intestine lumen into capillaries molecules across cell membrane.

4. What is meant by hypertonic and hypotonic solutions? (A.B)

Ans: See the SQ.4 of (Topic 4.4)
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KIPS ASSIGNMENT
LET’S DRAW & LABELS

(A) The Fluid Mosaic Model of Cell Merhbrane
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Now show dissection of nuclear envelope as shown in figure.

Draw a circle showing nuclear envelope of nucleus.
Mark the labels as given in book.

(B) Structure of Nucleus

Instructions:
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(C) Ribosome Y
. — T
Instructions: N~ AR IR R
— S L] 1 11 '_m-\\ -_:.-__.'

e Trace the pattern as shown in figure anﬂ mark the Iab-eJo N o \o=

------
- %, A
P E2 .
\ | 1 Y
TP T | IR 1 I
V-0 | A _ - | ¥
\ 00 T T T T T P e -
P e ™, Wogoh A d
i | P ; , R 1} .
J = - L. % I
= ! P! | \A\“\. L -
1 IR L =
1 1 1 1 L) %
1 n 1 1 i = ’
= h ) = L
|| 1 - ’ .
NIARI=le P T
- ) ' s g .
] | by Il - J +7 . .7
L e \ e
Jl NN “

(D) Mitochondrion

Instructions:
e Trace the pattern as shown in figure and mark the labels

(E) Golgi Apparatus

Instructions:
e Trace the pattern as shown in figure and mark the labels
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(F) Centriole (Overhead view) P
- = LN
Instructions: N =\ 1w
p— - I ! 11 | :. -_:.-._l

e Trace the pattern as shown in figure and-mark the labals. % | | 7 | 0
= LY = Y L [ [ &~ ™=

. R
'0
I‘~‘
L3
N
- . .
-\._ . . .
.. . * i,
. . s
! . ."
MO . a o s
. = g
. . .
. .
. v Mg et -
a ‘ .. 5 5
¢ .
2 ’ :
-
- A .. ..
.
.

(G) General Structure of a Prokaryotic Cell

Instructions:
e Trace the pattern as shown in figure and mark the labels.
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(H) Sodium Potassium Pump, showing Active Transport e

—— 5 1
- — — i e K L}
| . o o T A T
nstructions: e R R IA A
= |H" 4 LA L et R
- - % - & b St
e Trace the pattern as shown in figure and-mark the labatsT ™ | | 7o | <=0
N =1 | Y, R 1 =
= o \ 1 % \ a
Y | \ TR ", L—
il ! 7 e T 1 o
P L /‘ W/ ( ) kA L ik L 1 L |
A YIS i L4 — |
i Y i o+ -
_ ANt (AN
J 1~ 1 1 #
- i 4 v ! "
i 1 R PG y LT
i A L R | ¢ \_ o oithma )
L T A 4 T L Y= AT Y VL
=== (W o o | A wrertann X v A\
\ | B e I SO N ie 5
! 7 I 0¥ IS
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L] L 'R L TN ST RS n 1 H AT MM 2]
- "'\. | R RTRIEY \ LA DS Te s
" Wl | L 00059 22 LA M i 4 £t es WA
- (Bl as ] ) e S s N W N O G S P NN,
sTINEARE - SEACCI LI WL AT O
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(1) Endocytosis and Exocytosis
Instructions:
e Trace the pattern as shown in figure and mark the labels.

(J) Epidermal Tissue

Instructions:

e Trace the pattern as shown in figure and mark the labels.
C ,
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Chapter-4 Cells and Tissues

SELF TEST N
Time: 40 min ¢ - Mz.rj‘{s 25
Q.1  Four possible answers A, B, C and D te-gach questiseiare 'mﬁn riaric the,earrect
answer. _ - (6x1=6)
1. The increase in the apparer't sizo o mneLt (, E)
(A) Rest! Ltan VYA \ (B I\n.l,roscopy
(C) Maqn.f.__caf.n_:)n. BERIE A (D) Micrograph
2. \Ir\!hliuh t_/p.e 3f rizicroscope is better to study the movement of Paramecium? (U.B)
|| ('-A) '|‘ranshission electron microscope (B) Scanning electron microscope
(C) Light microscope (D) Compound microscope
3. The cell wall of bacteria is made up of: (K.B)
(A) Cellulose (B) Lignin
(C) Peptidoglycan (D) Chitin
4. Which organelles are involved in intracellular digestion? (K.B)
(A) Mitochondria (B) Lysosomes
(C) Ribosomes (D) Nucleus
5. Which one of the following is not the function of SER? (A.B)
(A) Detoxification (B) Lipid metabolism
(C) Protein synthesis (D) Transport of materials
6. A plant tissue composed of rapidly dividing cells: (K.B)
(A) Compound (B) Support
(C) Meristematic (D) Ground
Q.2  Give short answers to following questions. (5%x2=10) _.
Q) Define microscopy and describe the invention of first mlcroscope (K By ~
(i) Write postulates of cell theory. (<B) -\ i ANY [ -
(ili)  What is the role of cell mer“hrane al.rr und ‘“e (,e,lls’7 (M-_) N ’
(iv)  What are chromoplasts’) (KB) | B .
(V) Write th ivalls cumloopl |m of a.r(ﬁq yotu ud'éukairyotic cells. (k.B)
Q.3  Answer th efo]row'mg qunat.uns in detail. (5+4=9)
(a) = _W_ ite: a riotk o 1aitochondria. (K.B) (5)
(ke " | |':e:»'r.-riue filtration in detail. (K.B) 4)
Note:

Parents or guardians can conduct this test in their supervision in order to check the skill
of students.
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