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The value of Planck's constant is :
(a) 6.63x10 ¥ Jss

(b) 6.63x10 ** kgm/s

(c) 6.63x107** kg-m*

(d) 6.63x<107°% Js

A disc is rotating with angular velogity ». 1fia
child sits on it, what is conserved(?

fa) Linear momentum

(b) Angular momenrtum

() Kinetic energy

{d) Moment of inertig

. A mass is suspended seprateiy’by two springs

of spring constants kyand &,
in successivelerder. The time
periods of,oscillation® in the
two cases, dre W7 and T,
respectivelys, If " the same
mass) be W suspended by
gonnesting the two springs in
parallel,’(as shown in figure)
then the time period of
oscillations is T. The correct relation is ©

@) T2=T2+T§ (b) T2=T{?+T;*

@ TV=T 1477 (@) T=Ty+T,
When a damped harmonic oscillator completes

100 oscillations, its amplitude is reduced to :1—3

of its initial value. What will be its amplitude
when it compleres 200 oscillations ?

@i I o©i @y

. A circular disc is to be made using iron and

aluminiwm. To keep its moment of inertia

maximum about a geometrical axis. it should

be se prepared that :

{a) alumintum at interior and iron surrounds
1t

{b)iroplat interior and aluminium surrounds
it

(¢) aluminium and iron layers in aliernate
order

(d) sheet of iron is used at both external
surfaces and aluminium sheet as inner
materinl

The displacement of particle between
maximum potential energy pesition and
maximn kinetic energy position in simple
larmonic motion is

@) 2 ®) ta () 22 (@) %1

A solid sphere of radius R is placed on a smooth

horizontal surface, A horizontal force F is

applied &t heighth fromthe lowest point.Forthe

mazxirnum acceleration of the centre of mass :

(a) h=R

{by h=2R

€y h=0C

(d) the acceleration will be same whatever A
may be

. Pis the point of contact of a wheel and the

grovind. The radius of wheel is 1 m. The whee]
rolls on the ground without slipping. The
displacement of point P when wheel completes
half rotation is ©

() 2m ()] 1,"rrt"2 +4m

(¢) =m (d) \;iI‘TEZ +2m

A body of mass m is placed on earth's surface.
It is then taken from earth's surface to a height
h=3R, then the change in gravitational
potential energy is :

ngh 2
(a) Lg— 4] §-ng
{c) %nrg!{ (d) %’E
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An object of mass 3 kg is at rest. If a force

F=(6¢%+41]) N is applied on the object,
then the velocity of the object att = 3sis:

(a) 181 + 3j (b) 18i + 6j

(¢) 3i+18j ) 18i + 4j

If kinetic energy of a body is increased by 300%
then percentagechange in momentumwitlbe :
(a) 100% (b) 150%

{c) 265% (d) 73.2%

A rod is of length 3 m and its mass acting per
unit length is directly proportional to distance
x from its one end. The centre of gravity of the
rod from that end will be at :

{a) 1.5m (b) 2.0m

(c) 25m (d) 3.0m

A block of mass 10 kg is placed ou a rough
horizontal surface having coefficient of friction
p = .5.1f 2 horizontal force of 100 N is applied
on it, then the acceleration of the block will be :
(g =10m/s%)

(a) 15m/s> (b} 10my/s?
(©) 5m/s? {(d) 0.5m/s*

Alift of mass 1000 kg is moving upwards with an
acceleration of 1 m/s%. Thetension developed in

the string, which is connected to lift is :
(g = 9.8 m/s5%)

(2) 9800 N (b) 10800 N
{c) 11000 N (d} 10000 N

A particle (A} is dropped from a height and

another particle (B} is proiected in horizontal

direction with a speed of 5 m/s from the same

height, Then the correct statement is :

(a} particle (A) will reach the ground eatlier
than particle {8}

{(b) particle (B) will reach the ground earlier
than particle (A)

{c) both the particles will reach the%round
simultaneously

(d) both the particles| will’reaeh 'the ground
with the same speed

What is the cause\of “Green house effect”?

(a) Infraredirays (b¥ Ultraviolet rays

{c) X-rays (d} Radio-waves

Which ‘of thefcllowing is close to an ideal black
body. :

(a) “black lamp

(b}, cavity maintained al constant temperature

18.

19.

20.
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(¢) platinum black
(d) a lamp of charcoal heated 1o high
temperature

Wien's displacement law expresses relation

between :

(a} wavelength correspending to maximum
energy and absolute temperature

{b) radiated energy and wavelength

(c) emissive power and temperature

td) colour cf light and temperature

The unit of Stefan's constant is :
(a) W-m?*-K* (by W-m?/K*
(© W/m?- K (d) W/ m*-Kk*

Consider two rods of same length and différem
specific heats (s, 55} thermal conduétivities
(K, K} and areas of cross section (Ay;, A, Yand
both having temperatures (T;,4,) aththeir
ends. If their rate of loss of ‘heat due to
conduction is equal, then :

(a) KyA =K,A,  (I) A _ KA,
o g

(€) KpA; =Ky Ay () {%ﬁ KLAZ
& 5,

The cfficiency af€arngt engine is 50% and
temperatyre of “Siml" is 500 K. If the
temperatire of s@urce is kept constant and its
efficiency iSpto be raised-to 60%, then the
refjuired temperature of the sink will be :

{a] BOOK (b) 500K

{c) 400K (d) 100K

Faer a black body at temiperature 727°C, its
radiating power is 60 W and temperature of
surrounding is 227°C. If the temperature of the
black bedy is changed w0 1227°C, then its
radiating power will be :

(a) 120w (b) 240 W

(c) 304 W (d) 320w

The number of atoms per unit cell in hee lattice
is :

(a) 1 by 2 (o) 4 (dy 9

A wave of amplitude A=0.2m, velocity
v=360m/s and wavelength 60 m is
travelling along positive x-axis, then the
correct expression for the wave is :

. x
(a) ¥ =0.2sin 2n [Eﬁ + %)

: x
(b y=02sinx [6t + _66]
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-

: X
{c) y=0.2sin 2a [6: - _6.6J

\

. X
(d) y=02sinn (ﬁr —%J

A whistle revolves in a circle with angular
velocity @ = 20 rad/s using a string of length
50 cm. If the actual frequency of sound from
the whistle is 385 i1z, then the minimum
frequency heard by the observer far away from
the centre is @ (velocity of sound v = 340 m/s)
{a) 385 Hz {b) 374 Hz

{c} 394 Hz {d) 333 Hz

The velocity of electromagnetic wave is along
the direction of :

T -
fa) BxE (L) ExB

© E @ B

Diameter of human eye lens is 2mm. What will
be the minimum distance between two points
to resolve them, which are situated at a
distance of 50 m from eye ? The wavelength ol
Light is 5000 A:

(a) 2.32m {0 4.28 mm

{c) 1.25cm {d) 12.48 cm

Abodyislovated enawall. ltsimage of equal size
is to be obtained on a parailel wall with théhelp
ofaconvex lens. The lensis placed ata distanced
ahead of second wall, then the reguired focal
length will be :

d
(a) cmly?1
(b} only%

{¢) more than g{ but'less thai %

SC
%cident ray

(d) less than %

For _the\), “given
incidéntiy, ray  as
showniin figire, the
candition of toral
internai © reflection
offthe ray will be
satisfied if  the
vefractive index of
block will be :

[ X
@) 932+1 ) ﬁ;l
© v@z @ y%
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. Which of

the following has minimum
wavelength ?
(a) X-rays
(¢} y-rays
The following particles are moving with the
same velocity, then maximum de-Broglié
wavelength will be for :

(a) proton (b} a-particle

(c) neutron {d) B-particle

Which of the [oliowing is not the propertyjef
cathode rays ?

(a) It produces heating effeet

(b) 1t does not deflect infeleciric fleld

(¢) Its casts shadow

td) It produces fluorescence

{b) Ultraviolet rays
{d) Cosmic rays

., . I ..
For a transistolf -=& 0.96, the current gain in

I
common<émiltergenfiguration is :
(@ 6 My @2z () 24 (d) 48

Fofeanductiondn ap-n juncton, the biasing is :

(a) ifighhpotential on n-side and low potential
on p-side

{(b) “high potential on p-side and low potential
on n-side :

(c) same potential on both p and n-sides

(d) undetermined

For a given circuit Diode
ol ideal pn R

junction diode,

which  of the

following is -
correct ? v

{a) Inforward biasing the voltage acrossRis V

(b) Inreverse biasing the voltage across RisV

{¢} In forward biasing the voltage across R is
il '

(d) Inreverse biasing the voltage across R is 2V

The specific resistance of a conductor increases

with :

(a) increase in temperature

(b) increase in cross-sectional area

{c) decrease in length

(d) decrease in cross-sectional area

Some charge is being given to a conductor

then its potential is :

{a) maximum at surface

(b) maximum at centre

() same throughout the conductor

{d) maximum somewhere between surface
and centre
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Toconvert a galvanometerinto a voltmeter, one

should connect a :

(a) high  resistance in
galvanometer

(b} low resistance in series with galvanemeter

series  with

(c) high resistance in parallel with
galvanometer

(d) low resistance in parallel  with
galvanometer

A capacitor of capacity C; is charged upto
potential V volt and then connected in parallel
te an uncharged capacitor of capacity C,. The
final potential difference across each capacitor
will be :

CoV C,V
(a) Y (b) -

C,+Cq
Ce P
{c} (1+C]]V (dx ( CJV
For a cell the terminal potential difference is
2.2V when circuit is open and reduces o 1.8 V
when cell is connected to a resistance R = 5¢,
the internal resistance (3] of cell is :

() Q (b} Q() Q(d)

Identllca] charges {(-q)are placed at each corners
of a cube of side b, then the electrostatic
potential energy of charge (+¢q) placed at the
centre of the cube will be :

4242 8+24*
(@)~ ® o
4 8.2¢*
© -7 negh @ 4 negh

The magnetic field of a given length ofgwire
carrying a current for a single turn circular coilat
centre is B, then its value for two tufhs for the
same wire when same current passing throughit
is:

B B

Acharge g moves in 2 tégion wWhereelectric ficld

(¢} 2Bmm{d] 48

- =
E and magnetic field Bbéth exist, then the force
onitis:

— -3

() qE+qva

{d) qB+ q{]:‘.xv)

Two bar magnets having same geometry with
magnetiemoements M and 2M, are firstly placed
in such @away that their similar poles are on the
sameside; thenits period of oscillation isT;. Now

{a) gv xﬁ
— 2 W
(c) gBz gBx v

45.
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the polarity of one of the magnets is reversed,
then time period of oscillations will he ;
(@ T, <T, (b I} » Ty

For a series LCR circuit, the power loss at
TesCnance is ;

2
@ —7 :
wl ———

ol

(b) I“Cw

2
(d) l’—

() IR
A sample of radioactive elements contain®
4 % 10'° active nuclei. If half life of element is
10 days, then the number of decayed(nucléi
after 30 days is :
(a) 0.5%10!°

(¢) 3.5x10'°

(b) 2x10
@ 1 =10

Which of the following fare suitablé”for the

fusion process ?

{a) Light nuclei

(b) Heavy nuclei

(c) Elements lyingdn the“middle of periodic
table

(d) Elements lyinggin the middle of binding
energy curve

Wheém) a deuterium is bombarded on 80“‘

nuclers,han a-particle is emitied then the

product pucleus is :

() 98 (b) 5B'® () 4Be” (d) ;N4

When ultraviolet rays are incident on metal
plate, the photoelectric effect does not occur. It
occurs by incidence of :

{a) infrared rays {b) X-rays

{c} radio waves {d) light waves

The truth table for a logic gate is :

Input Output
A B Y
1 1
0 1 1
1 0 1
0 0 1

The logic gate is :
{a) NAND gate
{c) NOR gate

{b) XOR gate
{d) OR gaie
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-
02U¥" nucleus absorb a neutron and
disintegrate in 5, Xe'>%, 15Sr°% and X so, what

will be product X :
(a} 3-neutrons
(¢} w-particle

(b) 2-neutrons
(d) B-pariicle

In hydrogen atom, energy of first excited state
is —3.4 eV. Then KE of same orbit of hydrogen
atom

(a) +34eV (b) + 6.8eV

{(cy -13.6¢eV {(d) + 13.6eV

Reaction BaO,(s) = BaO(s)+ 0,{(gk

Aff = +ve. In equilibrium condition, Pressure
of O, depends on :

fa) increased mass of BaQ,

(b} increased mass of BaO

(c) ingreased temperature of equilibrium.

(d) increased mass of BaO, and BaO both

Solubility of MX ,-type clectrolytes is 0.5 x 10°#
mol/L Then find out K, of electrolytes :

(@) 5x10°%% () 25x1071°

(cn1 x10°1% (d) 5%10 11

1 M and 2.5 litre NaQH solugign, mixéd with
another 0.5 M and 3 L Na@H seltion. “Then
find out molarity of resultant selution.

{a) 0.80M (b3 1.0 M

{c} 0.73 M {d¥ 0150

Which has highést pi)?

(a) CHLCOOK (b) Na.,CO,

{¢) NH,Cl () NaNO,

Solutionief 0.1 N NH,OH and 0.1 NNH,4Cl has
pH @25, then find out pK,, of NH[LOH,

{a) Q25 (b} 4.75

(e 3.75 (d) 8.25

van der Waal's real gas, act as an ideal gas, at
which condition ?

{aY High temperature, low pressure

(b} Low temperature, high pressure

(c) High temperature, hight pressure

{d) Low temperature, low pressure

Unit of entropy is :
() JK mol i
@ 3 'K mol™

{b) Jmoal ! .
(d) JK mol”

60.
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In a closed insulated container a liguid is
stimed  with a paddle to incre@se,the
temperature, which of the followinggs true?
(a) AE:{SW#O,Q:O

(b) AE=W =0,9=0

() AE=0W=q=0

() W=0,AE=gq+0

2 mole of ideal gag™at 27C_témperature is
expanded reversibly fromg2 L to 20 1. Find
entropy change (R =)2cal/mol K} :

(a) 92.1 (M) O (cy 4 (dy 9.2

Heat offcombustion AH ® for C(s), H,(g) and
CH,(g) até -94,+68 and ~213 keal/mol. Then
AR for Gs¥+ 2H,(g) = CH4{g)is ¢

(ah — 17 keal fb) - 111 keal
{c) “=MF0 kcal {d) - 85 kcal

349 2B, raicofreaction -+ %}:—] isequal to:
3 dA] _2dA)
@-5% ®3a
1 d[A] d[ Al
(<) “37dr {d) +2_£T

3IA——B+C

It would be a zero order reaction when ©

(a) the rate of reaction is proportional to
square of concentration of A

{b) the rate of reaction remains same at any
concentration of A

(c) the rate remains unchanged at
concentration of B and C

(A} the vrate of reaction doubles il
concentration of B is increased to double

any

Which has maximum molecules ?

{a) 7gN; {(b) 2gH,

() 16 g NO, (d) 160,

A solution contains non-volatile solute of
molecular mass M,. Which of the following
can be used to calculate the molecular mass of
solutc in terms of osmotic pressure :

(a) M2=[%2—} VRT (b) Mf{%} R:
my | m, | s
(c) M2=|:73J aRT (d) M2=[Tﬂ}7
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A solution containing compeonents A and B

follows Raoult's law :

{a) A - Batiraction force is greater than A - A
and BB

{b) A~ B atraction force is less than A - A
and B - B

(¢} A~ B attraction force remains same as
A-AandB -B

(d) volume of solution is different from sum of
volumes of solute and solvent

Which reaction is not feasible ?
(a) 2K+ Br; — 3KBr+ I

(b) 2KBr+ I — 2Kl + Br,

{c} 2KBr+ Cl; —» 2KCl + Bry
{d) 2H,O + 2F, > 4HF + O,

In electrolysis of NaCl when Pt electrode is
taken then H, is liberated at cathode while
with Hg cathode it forms sodium amalgam :
(a) Hg is more inert than Pt

{(b) more voltage is reguired to reduce H” at
Hg than at Pt

Na is dissolved in Hg while it does not
dissolved in Pt

concentration of H” ions is larger when Pt
electrode is taken

[CaY)

Which of the following statement is true ?

(a) Silicon exhibits 4 coordination number in
its compounds

(b) Bond energy of F, is less than Cl;

{c) Mn(lll) oxidation state is more stable than

Mn(Il) in agueous state
Elements of 15th group shows only +3 and

+5 oxidation states

(d}

Which of the following order is wrong ?
{a) NHj < PHy < AsHj; - acidic

(b) Li<Be<B<C-1stIP

{c) AlJD4 < MgO < Na0 < K0 - basic
{(d) Li* <« Na* < K" <Cs* - ionic radils

General electronic configuration of
lanthanides are :

@ (-2 -1t p
® (-2 £ (g s
(© (n—-2 FO' @ - 19a"Ons?

@ n—2d" " (ne S ns?

édﬂ—lmz

An atom ‘has Wélectronic configuration
15% 22288 3523p°3d3 452, you will place it in :
(b) ffteenth group

td) rhird group

(a) difth group
{c) \second group

74.

75,

76.

77.

78.

79.
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Which of the following is iso-electronic ?

(a) CO,, NO, (b) NO3,CO,

(c) CN~,CO (d) SO, CO5

Which of the following has p, - d, bonding ?
{a) NO3 (by SOF

{c) BO3” (d) Co§

In NO3 ion number of bond pair and lone pair

of electron on nitrogen atom are :

{(a) 2,2 (b) 3,1

@ 1,3 {d) 4,0

Which of the following shows maximum
number of oxidation states ?

{a) Cr (b) Fe

(c) Mn (dy v

Atomic number of Cr and Fe are respectively
24 and 26, which of the foliowing is
paramagnetic with the spin of electron ;

(2) (Cr{COJ] (b) [Fe(CO)s]

(©) [Fe(CN),*™  (d) [Cr(NH; )%

The hypotheticaj complex chloro
diaquatriammine cobalg’(11IY chloride can be
represented asgd

(a) [CoClI(NH3)(H-O%B]Cl,

(b)) [Co{Nids )3 (Hx0) Gl ]

(¢} [CNHa)3(H0}Cl]

(d) dCo3iH 3 )3(HZ0);]C1 5

Inthe silvemplating of copper, K[Ag{CNJ,| is
Uised instead of AgNO 4, The reason is :

{a)ha thin layer of Ag is formed on Cu

(b} more voltage is required

(&) Ag® ions are completely removed from

solution
{(d) less availability of Ag™ ions, as Cu cannot

displace Ag from{Ag(CN);]™ ion

81. CuS0, when reacts with KCN forms CuCN.

82,

wWhich is insoluble in water. [t is soluble in

excess of KCN, due to formadon of the

following complex :

{a) Ky[Cu(CN] (b} [K3[CuCN}4i

(c) CUCN, (d) Cu[K Cu{CN),]

Position of non-pelarand polar partsin Micelles:

{a} polar at outer surface bur non-polar at
inner surface

() polar at inner surface non-polar at outer
surface

(¢} distributed over all the surface

{d) are present in the surface only
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In borax bead test which compound is
formed 7

{a} ortho borate
{c) double oxide

(b) meta borate
{d) rtetra horate

Zn gives H, gas with H,;S0,, and HCl bur not

with HNO,

(a) Zn act as oxidising agent when react with
HNO,

(b} HNO 3 is weaker acid then H,50 4 and HCI

{c) In electrochemical series Zn is above
hydrogen

{d) NO3; is reduced
hydronium ion

JTUPAC name of the following is :

CH, == CH—CH, —CH, —C =CH

(a) 1, 5-hexenyne (b) 1-hexens-5-yne
(¢} 1-hexyne-5-ene (d) 1, 5-hexynene

C=N

in preference to

+ CI‘I3MgBl' —_—F

OCH,
Product 'P' in the above reacticm is :
OH I
CH—CH, C—CHj
(a)
OCH, QCH,
CHO COOH
© &) @
OCH; OCH;

n-propyhaleohol and isopropy! alcohol can be
chemically distinguished by which reagent :
(b)\reduction
(€, Oxidation with potassium dichromate
{d) ozonolysis
In'the following reaction produect P is :
H

R—C—Cl —-—2-—» P

Pd-BasQ,

(a) RCH.OH
(b} RCOOH
() RCHO
(d) RCH,

B89.

90.

21.

92.

93.

94.

95.

EH;_—ﬁ—CHg and Cil, =F —CHj are :
0

{a) resonating structures

(b) tautomers

(¢} geometrical isomers

(d) opitical isomers

Reactivity order of,

dehydrohalogenadon is :

(a) R-F>R-Cl>R=Br>g-!

f(bYy R-1>R-Br#R-Cl>R-F

(€) R-I>R-C1>R-Br>R-F

() R-F> R-1>R-Bp& R -C]
e

Monomergff —d+—CHy— | is:

CH,

halides for

n

(a) 2:methyl propene (b) styrene
(€Y propylene (d) ethene

MgBr

In the above reaction product 'P'is :

(l) COy
T o

COOH
(a} @ ' (b)
OH
1
J @ (d_} CGI_IS_C_CGHS

Cellulose is polymer of ;
(2) glucose (b)) fructose
{¢) ribose (d} sucrose
CH,CHCl AN, 5 M/Mg

7 i_,“o:cm anhydrid(j
in above reaction sequence, Z is :
{a) CH4CH,CH,NHCOCH,
{(b) CH3CHZCH,NH,
(¢} CHLLHLCHACONHCH,
{(d) CH3CH,CH,CONHCOCH,
When phenol is treated with C1ICl; and NaOIl
the product formed is :

(a) benzaldehyde (b) Sdllcylaldehyde

fedv calirmilia anid FAY hacmaia aal
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The percentage of C, H and N in an organic
compound are 40%, 13.3% and 46.7%
respectively then empirical formula is :

{a) CyHyaNs (b) CH,N

{c} CH,N (d) CH.N

Fnzymes are made up of :

{a) edible proteins

(b) proteins with specific structure
(e) nitrogen containing carbohydrates
{(d) carbohydrates

Geometrical isomers are differ in :
{a) position of functicnal group
(Iy) position of atoms

{c) spatial arrangement of atoms
{d) length of carbon chain

99.

100.

When CH.,CH,CHCL, is treated with NaNH,,
the product fermed is ;
(a) CH; —CH =CH,
(b) CH;—C =CH

. -NH,
(©) CH.CH,CH+.
~ A,
.l
(d) CH,CHLCH
“NH,

Wwhich is not true statement ?

{a) w-carbon of g-amino acid is asymmetric

(b) All proteins are found in L-form

(¢} Human body can synthesize all proteing
they need

{d) At pll = 7 Doth amino and carboxylie

groups exist in jonised form

Which of the f[ollowing is important for
speciation ?

{a) Seasonal isolation

(b) Reproductive isolation

(c) Behavioural isolation

{(d) Temporal isolation

In a population, unrestricted reproductive
capacity is called :

fa) biotic porential (b) fertility

{c) carrying capacity {d) birth rate

Some bacteria are able 10 grow in streptomycin
containing medium due to :

{a} natural selection

{h) induced mutation

{c) reproductive isolatien

(d) genetic drift

Which of the followingl argf homblogous

organs?

(a) Wings of birds and locust

{b) Wings of birds (sparrow)and pectoral fins
of Fish

{c) Wings ofjbat and butterfly

{d) Legs offrogland, cockroach

Which 4% reducing sugar ?

(a)eGalagtose
(b)) Gluconic acid

106.

107.

108.

109.

110.

(c) p-methyl galactoside

(d) Sucrose

Reason of fast speciation in present day crop
plants isf

{a} mutation

() polyploidy
Cause of mimicry is :
{a) atragk (offence) (b) protecticn {defence}
{c¥both (a) and (b) (d) isolation

Change in the sequence of nucleotide in DNA
15 called as :

{a) mutagen

{¢) recombination

{b) isolation
(d) sexual reproduction

{b) muration

{d) ranslution
Which of the following is a correct match ?
(a) Down syndrome ~ 21% chromosome
(b) Sickel cell anaemia —X-chromosome

{c) Ilacmophilia -Y-chromosome
(d) Parkinson diseasc — X and Y-clwomosome

The semilog of per minute growing bacteria is
ploted against time. What will be the shape of
graph ?

{a) Sigmoid

() Hyperbola

(¢} Ascending straight line

{d} Descending straight line
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112.

113.

114.

115.

116.

117.

118.

129,

120.

Hydrolytic enzymes which act at low pH are
called as :
(a) proteases

(¢) hydrolases

Acromegaly is caused by :
{a) excess of STH

{b) excess of thyroxin

(c) deficiency of thyroxin
(d) excess of adrenaline

(b} a-amylases
(d) peroxidases

Genetic drift operates in :

{a) small isolated papulation

(b} large isolated population

{¢) fast reproductive population
(d} slow reproductive population

Mainly which type of hormones control the
menstrual cycle in human beings ?

{a) FSH

(t) LH

{¢) FSH, LH, estrogen

{d) Progesterone

There is no life on moon due to the absence of :
{a) O, (b) water

() light (d) temperature

When both ovaries are removed from rat
which hormone is decreased in blood2

{a) Oxytocin

{b} Prelactin

(c) Estrogen

{d) Gonadotrophic releasing facfor

Which cartilage is present on the enid of long
bones ?

{a) Calcified cartitage

(b) Hyaline cattilage

{¢) Elastic cartilage

(d) Fibrous cartilage

in fluid mesaic model of plasma membrane :

{a) upper layer is non-polar and hydrophilic

{(b). paiar layer is hydrophobic

{c) phospholipids form- a bimolecular layer
middle part

{d)) proteins form a middle layer

According to fossils discovered upte present
time, origin and evelution of man was started
from which country ?

{a) France {b} Java

(c) Africa (d) China
Melanin protects from :

(a) UVrays (b) visible rays

(¢) infra-redrays  (d) X-rays

121.

122,

123.

124.

126.

127.

128.

129,

130.

Choose the correct sequence of stages of growth

curve for bacteria :

(a) lag, log, stationary, decline phase

{b) lag, log, stationary phase

(c) stationary, lag, log, decline phase

{d) decline, lag, log phase

which of the following statements_is truc Jor

lymph 7

{a) WBC and serum

(b) All components of blogd®exeeptiRBCs and
some proetins

{c) RBCs, WBCs and plasma

(d) RBCs, proteins@and platelets

Impulse of heart beay origihates from :

(a) SA node (blAV node

{c) vagusmerve (d) cardiac nerve

What wiil héppen If ligaments are cut or

broken ?

(a) Bones will'move {reely at joints

(b} No movement at joint

(c) ‘Bone will become unfixed

{d), Bone will become fixed

. Continuous bleeding from an injured part of

Body is due to deficiency of :

{a) vitamin-A {b} vitamin-B

{c) vitamin-K (d} vitamin-E

Which of the following statement is correct

about node of ranvier ?

(a) Axolemma is discontinuous

(b) Myelin sheath is discontinuous

(c) Both neurilemma and myelin sheath zre
discontinuous

{d) Covered by myelin sheath

Stool of a person contains whitish grey colour

due to malfunction of which type of organ ?

(a) Pancreas (b) Spleen
(c) Kidney (d) Liver
Adrenaline directly affects on :
(2) SA node

(b) B-cells of Langerhans

(c) dorsal root of spinal cord

{(d} epithelial cells of stomach
Which of the following isused in the treatment of
thyroid cancer ?

(a) Lz (b) Ugas

(¢) Raggs (d} Ciq

Number of wild life is continuously decreasing.
What is the main reason of this ?

(a) Predation

{b) Cutting down of forests

{c} Destruction of habitats

(d) Hunting
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138.

139.
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In which era reptiles dominated ?
(a) Coenozoicera (b) Mesozoic era
(c) Paleozoic era {(d) Archaeoczoic era

What is true for individuals of same species ?
{a) Live in same niche

(b} Live in same habitar

{c) Interbreeding

(d) Live in different habitats

Which of the following is absent in polluted
water ?

{a) Hydrilla {b) Water hyacinth

{c} Larva of stone fly(d} Blue-green algae

In Protozoa like Amoeba and Paramecium, an
organelleisfound for osmoregulation which s:
(a) contractile vacuole

(b) mitochondria

(¢} nucleus

(d) food vacuole

During {ts fermation bread, becomes porous
due to release of CO; by the action of :

{a) yeast (b) bacteria

(c) virus (d} protozoans

Which bacteria are utilized in gober gas plant ?
(a) Methanogens

(b) Nitrifying bacteria

{c} Ammonifying bacteria

{(d} Denitrifying bacteria

Which of the fellowing is without exception in
angiosperms ?

{a) Presence of vessels

(b) Double fertilisation

{c} Secondary growth

{d} Autotrophic nutrition

In the five kingdom system, the main basis of
classification is :

(a) structure of nucleus

{b) nutrition

{c) structure of cell wall

{d} asexual reproduction

Cancerous cells can easily begdestroyed by
radiation due to :

{a) rapid cell division

(b) lack of nutrition

{c} fast mutation

(d) lack of oxygen

Which fungal (disedse Spreads by seed and
flowers ?

(a) Loosesmutiof wheat

{b} Corn 'smiit

(c) Lowveredsmut of barley

(d) Seft ronof potato

141.

142.

143.

144.

145.

146.

147.

148.

149,

150.

151.

152,

Sequence of which of the following is uscd t0

know the pliylogeny 7
{a) m-RNA (b) r-RNA
(c) t-RNA (d} DNA

Which of the following does not secrete toxing
during storage conditions of crop plants ?

{a) Aspergillus (b} Penicillium

(¢) Fusarium {d) Collerorrichum

Which of the following plants produces seeds
but not flowers ?

(a) Maize (b} Mint

(c) Peepal (d) Pinus

Best material for the study of mitosis in
laboratory is :

{a) anther {b) root tip

(c) leaf tip {d) ovary

Mitotic spindle is mainly composed of which
proteins ?
(a) Actin
(c) Actomyosin

(b) Myosin

(d) Myoglabin
Ribosomes are produced in ;

{a) nucleolus (b)Y cytoplasin

{c) mitochondria {d) AGolgi body

Which of the folléwing ©ecufs more than one
and less than five in a chromosome 7

{a) Chromatid {(d) Chromomere

{c} Ceniromere (d} Telomere

In which €ondition, the gene ratio remains
constant forlany species ?

(a) Sexual selection (b} Random mating

{c) Mutation {d) Gene flow

Organisms which obtain energy by the
oxidation of reduced inorganic compound are
called :

(a) photoautotrophs (b) chemoautotrophs
(c) saprozoic (d) coproheterotrophs
In which animal, dimorphic nucleus is found ?
(2) Amoeba

(b) Trypanosoma gambiens

{c) Plasmodium vivax

{d) Paramecium caudatum

In angiosperms, all the four microspores of
tetrad are covered by alayer whichis formed by :
(a) pectoceilulose (b} callose

{c) cellulose (d) sporopollenin

in which of the following notochord is present
in embryonic stage ?
{a) All chordates
(c) Vertebrates

(b) Some chordates
(d) Non-chordates
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Which type of association is [ound in berween
entomophilous flower and pollinating agent ?
{a) Mutualism (b} Commensalism

{c) Co-operation {d) Co-evolution

What is the direction of micropyle in
anatropous ovule ?

{a) Upward {b) Downward

{¢) Right (d) Left

Maximum green house gas is released by
which country ?

(a) India (b) France

{c) USA (d} Britain

In angiosperms, pollen tube liberates their
male gametes into the :

{a) central cell (1} antipodal cell

(c) eggcell (d) synergids

Which of the following absorb light energy for
photosynthesis ?

(a) Chlorophyll (b} Water molecule

(c) O, (d) RuBP

In photosynthesis energy from light reaction to
datk reaction is transferred in the lorm ol :

fa) ADP (b) ATP

{¢) RuDP {d) chlorophyll

Choose the correct match
Bladderwort, sundew, venus fly irap :
{a} Nepenthes, Dionea, Drosera

(b) Nepenthes, Utricularia, (Vanda

{¢} Utricularia, Droserqg Dionga

(d) Dionea, Trapa, Vanda

How may ATP molectlésmare produced by
aerobic oxidatién'ef.one\molecule of glucose ?
(a) 2 (b} 4
(c) 38 (d) 34

Opening and closing of stomata is due to :
(ajnhormonal‘change in guard cells

(b} \cliange in turgor pressure of guard cells
fe). gaseous exchange

(d) “respiration

Which pigment absorbs the red and far red
light ?

{a) Cytachrome
fc) Carotenoids

(b} Phytochrome
(1) Chlorophyli
Seed dormancy is due to the :

(a) ethylene (b) abscisic acid
(@) 1AA (d) starch
Edible part in mango is :

(a} mesocarp (b) epicarp

{¢) endocarp {d) epidermis

165.

166.
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168.
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172.

173.

What is true for cleavage ?
(a) Size of embryo increases
(b Size of cells decreases
{c) Size of cells increases

(d) Size of embryo decreases
Geocarpic fruit is :

{a) potato

(b) peanut

{c} onion

fd} garlic

In which animal nerve cell is present but brain
is absent 7

(a) Sponge (b) Earthworm

{c) Cockroach {d)) Hvdra

In bacteria, plasmid is:

(a) extfachromosdinal material
{b) mainHNA
{(eymnen-functional DNA

{d) repetetive gene

Bamboo plant is growing in a far forest then
what will be the trophic level of it ?

(a) First trophic leve! (Ty)

{b) Second trophic level (T,)

{c) Third trophic level (T4}

(d) Fourth trophic level (T4)

Which of the following is a correct pair ?
(a) Cuscuta - parasite

(b} Dischidia - insectivorous

{c) Opuntia - predator

(d} Capsella - hydrophyte

Two different species cannot live for long
duration in the same niche or habitate. This
law 15 ;

{a) Allen’s law

{b) Mendel's law

(c) Gause's competitive exclusion principal
{d) Weismann's theory

A gene is said to be dominant if :

(a) it expresses it's effect only in homozygous
stage

it expresses only in heterozygous condition
it expresses in both homozygous and
heterozygous conditions

it is never expressed in any condition

)
(c)

(d)
Plejotropic gene is :
{a) haemophilia

{b) thalassemia

{c) sickie cell anaemia
{d) colour blindness
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Four radial vascular bundies are found in :

(a) dicot root {(b) monocet root
{¢) dicot stem {d) monocot stem

In E. ¢oli, during lactose metabolism repressor
binds to :

{a) regulator gene
{¢) structural gene

(b) operator gene
{d} promoter gene

Vessels are found in :

{a} all angiosperms and some gymnosperms

(b} most of the angiosperms and few
EYMNOSPerms

{c} all angiosperms, all gymnosperms and
some pteridopytes

(d) all preridophytes

Jacob and Monod studied lactose metabolism
in E. coli and proposed operon concept.
Operon concept applicable for :

fa) all prokaryotes

{b) all prokaryotes and some eukaryotes

{(c) all prokaryotes and all eukaryotes

(dy all prokaryotes and some protozoans

Out of 64 codons, 61 codons code for 20 type
of amino acids; it is cailed :

(a} degeneracy of genetic code

{b) ovetlapping of gene

(c} wobbling of codon

fd) universality of codon

A diseased man marries a normal woman and
they get three daughters and five sons. All the
daughters were discased and sons were
normal. The gene of this disease is :

{a) sex-linked dominant

{b) sex-linked recessive

(¢) sex-limited character

{d) autosomal dominant

In a DNA percentage of thymine is 20. What i
the percentage of guanine ?

{a) 20% {(b) 40%

{c) 30% {d) 60%

Which of the following is thé example of sex-
linked disease ?
{(a) AIDS

{c} Syphilis
Main function of lenticel i :

(a) transpiration (b)Y “guttation
(¢) gascous exchange

(d) bleeding

Whichystereid isttsed for wransformation ?
(a) ‘Cortisel (b) Cholesterol
{e), Testosterone (d} Progesterone

(b) Colourblindness
(d) Gonorrohoea

184.

185.

186.

187.

188.

189.

190.

191.

Which statements is correct for bacterial

transduction ?

{a) Transfer of some genes from one bacteria
1o another bacteria through virus

{(b) Transfer of genes from one bacteria to
another bacteria by conjugation

(c) Bacteria obrained its DNA directly

{d) Bacteria cbtained DNA from other external

source
Transformation  experiment  was  first
performed on which bacteria ?
{a) E.coli
(b) Diplococcus prneumoniae
fc} Salmonella
(d) Pasteurella pestis
A plant of [j-genecration has genotype
“AABBCC". On selfing of this plany™the

phenotypic ratio in F,-generation will bel:
fa) 3:1

(b 1:1

¢} 9:3:3:1

(d) 27:9:9:9:3:3:3:1

What is the reason of dormation ol cmbryoid
{rom pollen grain in tissuefeulmire medium ?
(@) Cellular totipoténcy

(b) Organogenesis

{c) Double fertilization

{d) Testgube culture

If a diploidfcell 18 treated with colchicine, it
bedomes :

fa) triploid
() diploid
Axilliary bud and terminal bud are derived
from the activity of :

{a) lareral meristem

(b} intercalary meristem

(¢) apical meristem

(d} parenchyma

(b} tetraploid
(d) monopleid

Which of the following crops have been
brought te India from New world ?

{a) Cashewnut, potato, rubber

{b} Mango, tea

{c) Tea, rubber, mango

(d) Coffee

Nucleus of a denor embryonal cell/somatic cell

is transferred to an enucleated egg cell. Then

after the formation of organism, what shall be

true 7

{(a) Organism will have extra-nuclear genes of
the denor cell



(b} Organism will have extra-nuclear genes of  195. Which of the following reunites the exon
recipient cell segments after RNA splicing ?
{¢} Organism will have_e_xtra-nuclear genes of (a) RNA polymerase {b) RNA primase
both d.onor arlld recipient cell (¢) RNA ligase (d) RNA protease
) Org_aplsm will have nuclear genes of 196. Exon part of m-RNAs have code for :
recipient cell ) o
) ) (a) protein (b) lipid
192. Which of the following enzymes are used to (c) carbohydrate  (d) phospholipid
join bits of DNA ? )
. . 197. There are three genes a, b, ¢, percentage of
Ei; ]gﬁise olvmerase Egg g:?oarfs clease crossing over between a and b is 20%pb and ¢
potym 18 28% and a and ¢ is 8%. What i§ the sequence
193, Imreduction of food plants developed by of genes on chromosome 7
genetic engineering is not desirable because : (@ b, ac (b) 4 b, ¢
(a) economy of developing countries may (©) a,¢b (@) None of these
suffer . . , . . :
(b} these products are less tasty as compared 195 Mampulat:or_mblo f DNA mh gzr::etzc E“gl?'_eermg
to the already existing products became POsSIDIE dieo thegiscovery of :
(¢) this method is costly (a) restrlc.uon endenuclease
(d) there is danger of introduction viruses and (b} DNA ligase
toxins with introduced crop EE)) iranggriptase
194. Which of the following staternent is true ? . .pnmasf . .
(a) Vessels are multicellular and with wide 199 Lipids are inseluble in water because lipids
lumen moleculesare :
{b} Tracheids are muliicellular and with (a) thydrophilic (b} hydrophobic
narrow lumen {c} neutral (d) Zwilter II..IIJI'ISL
(c} Vessels are unicellular and with narrew (7 200. Celagen is : !
lumen‘ . ] ] {a) fibrous protein (b) globular protein
{d) Tracheids are unicellular and with wide (c) lipid (d} carbohydraie
lumen
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108. (g}
118. {c)
129. (a}
139. {a)
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188. {c)
169. {a)
179. (a)
189. (¢}
199. (b}
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180. (c)
180. (a)
200. (a)

= piysics

The vatue of Planck's constant is 6.63 x 1074
J-5.

If no external rorque is applied on the system
then angular momenturn of rthe system
remains constant. When a child sits on rotating
disc, then no torque is applied (weight of child
acts downward), so angular momentum will
remain conserved.

Key Idea : For a vertical spring-block system

Since springs are in parallelfeffective force
constant

2 m

A7 ke = 4n” -2 (i)
Stbstititing value of k and k; from Eqgs. ()

and (i) in Eq. (iii), we get

time period can be written as T = 2x ill, 42 ’_nz +an® 2 4q® ”_Ej
e I ) T
We can write time perod for a vertcal 1 1 1
i - ] =4
spring-block sy’i{tem as T2 T2 T22
T=2ml = T2=T+ T,

Here, | is extension in the spring when the
mass m is suspended from the spring!
This can be seen as uftdez:

In case of damped vibration, amplitude at any
instantt is

a=dq e—bx

kl=mg (ift equilibrium position) where q, = initial amplitude
= m_d b = damping constant
kg Ist case : [ =100T and a:%o-
m
T 20—
k % —qy ¢ B{IO0T)
h m _gag.2m : _
Tl =27 T(; = kl =4n ﬁ ...(1) = 8_100 hT =?13_
m m . IInd case :t = 200T
Ty =21 |+~ = ks =4n" — Wil
2 k2 2 T22 (i1) a=ﬂoe_bl =age"'b(2°0ﬂ
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100,

_ ~10067 2 _ 1 2_%
=qg (e )_"0"(5] =3
Thus, after’ 200 oscillations, amplitude will

become % times.

Moment of inertia depenids on distribution of
mass about axis of rotaton. Density of ivon is
more than that of aluminium, therefore for
moment of inertia to be maximum, the iron
should be far away from the axis. Thus,
aluminium should be at interior and ircn
surrcunds it,

Key Idea : Potential energy is maximum at
extreme pesitions and kinetic energy s
maximym at megn position.

Expression of kinetic energy is

K =%k(a2~y2) ()
Expression of potentia} energy is

ey i

U= 5 ky )

where k = me?

We observe that at mean position (y = 0), kinetic

energy is maximurm (% kazj and potential energy

is minimum (zero). Also at extreme positions
(¥ =+ a), kinetic energy is zero andfpoténtial

energy is maximum [% kazj‘ Thusy displdcement

between positions of maximumpatential energy
and maximum kinetic energy is +aq.

NOTE : Kinetic energy ig zeroat extreme positions
but potential snergy at meanfposition is nead not be
zero. Itis minimum at mean position.

The linear acceleration of centre of mass will be

a= % wherevertheforce is applied. Hence, the

accelegation will be same whatever the value of h
may be:

Whennthe wheel rolls on the ground without
slipping and completes half rotation, point P
rakes new position as P’ as shown in figure.
Horizontal displacement, x = nR

10.

Vertical displacement, y = 2R
Thus, displacement of the point I* when wheel
completes half rotation,

5=+ x2 +“;£
= J(R) + (2R
= y1°R* + 4R

but R=1m {given)
5= an (134 + 407
=-\f;‘§-+ 4 m

Key Idea : The gravitationapdtential cneray

of mass m in the gravitationa! field of mass M at
Mm

r
From keygidea, poteatial energy

distance r fromfit sV = —-

e _ GMim
y
At earthl's surface, r=R
GMm
UE = _T

Now, if a body is taken to height h = 3R, then
the potential energy is given by

) GMm .
Uh-——m(. r=h+R)
_ _GMm
4R
Thus, change in gravirational petential ENErRY,
AU =U,-U,
__GMm [ GMm
B 4R R
. _GMm GMm
~ TarR "R
_ 3 GMm
"4 R
3 g‘R' 2
= —— s = R
AlT 7 R CoGM =gR*)
= —2— mgR

Key Idea : Force applied on the object is rate of
change of momentum,

According to Newton's 2nd law, force applied
on an object is equal to rate of change of
momentum,

—¥

.o dp
Tha:ls,F——at—
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11.

1 3 d_)
v .
or F —m—(? ...(1)

—* a4 "
Given, m=3kg, t = 35, F = (6% + 4G)N

Substituting these values in Eq. (i), we get
—r

(6ri+4tj)=3 i
- - .
or dv =13 (6t4+ 4 de
Now, taking integration of both sides, we get

fav=[ %(6t2‘i+ 4 d

v=ifl (6% ad

but t=3s {given)
3:%]2 6e% + 465) dt
o velfeti sl
= [3 ) -'L

or  v=5[AWE+ 237 ]

o 1 - " - - -
or v =§[541+18j] orv =181+ 6j
Key Idea : The relation between momenium p

et ekl
and kinetic energy K is K = m (p°)
Kinetic energy
K= L (%)
3m P

or p=+2mK

If kinetic energy of a body is increased by
300%, let its momentum becomes @',

New kinetic energy

heg 2 390
K—K+100K—4K

Therefore, momentupis given by
p' = f2m % 4K = &2mK = 2p
Hence, % change (increase)/in momentum
22 100 222 x100%
p p

S (ﬂ - 1) x 100%
p

=(3€_ ]x]OO%
p

=100%

12. Key Idea : Position of centre of gravity of a
. o rdm
continuous bady is given by 1 = T

13.

A rod lying along any of coordinate axes seTves
for us as continuous body.

Suppose a rod of mass M and length L is lying
along the x-axis with its one end at x=0 and
the other at x=1.

Mass per unit length of the rod = -hg

Hence, the mass of the element PQ of length dx
situated at x = x isdm = %{ dx

0 @ QL,

x=0

The co-ordinates of the elément PQuage (x, 0,
0). Therefore, x-coordinate of centre of gravity
of the rod will be

Twd
XC(;=LI%;
;(x)(%]dx
y M
1 ¢k
:fJOXdXZLE

but a5 given, L =3 m

[ ]

Xog =-i=1,5m

The y-co-ordinate of centre of gravity
j ydm

vee = Jdm

Similarly, z¢g =0

i.e.. the co-ordinates of centre of gravity of the
rod are (1.5, 0, 0)or it lies al the distance 1.5 m
from one end.

=0 (as y = 0)

Key Idea : Apply Newton's second law along
XX,

A2,
Jmg

tN

¥i
I l
X

[ -
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15.

16.

©or

.' Thus,

Free body diagram of block is :

From Newton's second law along x-axis
LF. =ma

F-f=ma

17.
i.e.,
or F-pmg=ma

_F -umg
T om

Given, F = 100N, p = 0.5 m =10 kg,
g =10m/s?

Substituting the values in the above relation
for acceleration of block,

_ (00050040 . o

{r

gt

or a

Key Idea : The tension in
the string during upward
motion increases from weight
of lift due to its upward
acceleration.

lmg

When lift moves upward i8.

with same acceleration then
T -mgz=ma
T=m{g+a)
Given, m =1000 kg, a =1 m/s% g = 9.8 m/s’
T =1000{9.8 + 1)
=1000 «10.8
= 10800 N
It both cases veriical compeorient of ¥elogity of

particles is zero, thereforgfor Both particles

h:%gz

t= @ is same.
V8

n
L

=

. 19.
Henee, both \the particles reach the ground
simultartecusly:

Thed@teen housefs a room made of glass which
is copstrueted to grow plants in open space.
The class transmits the infrared radiations of
shortWwavelength and the visible light, but it
absorbs the infrared radiations of long
wavelength. During the day time the light and
the infrared radiations of short wavelength
enter inside the green house through the roof
and the walls and they are absorbed by the
plants. At night planits emit the infrared
radiations through the glass wall and roof. Asa

20.

result green house remains warm. This is
called green house effect.

Materials like black velvet or lamp black come
close to ideal black bodies, but the best
practical realization of an ideal black body is a
small hele leading into a cavity maintainedgat
constant temperature as this absorbs 98% of
the radiation incident cn them./ Cawity
approximating an ideal black body iShown'in
the figure. Radiation entering thepcavity has
little chance of leaving beforelit is camplately
absorbed.

According to Wien's displacement law, the
qiantity’of energy radiated out by a bedy is
nes,_damiformly distributed over all the
wavelengths emitted by it. It is maximum for 2
particular wavelength (1), which is at different
temperatures. As the temperature is increased,
the value of the wavelength which carries
maximum energy is decreased.

The statement of this law is as follows :

“The wavelength corresponding to maximum
energy is inversely proportional to the absolute
temperature of the body.”

: 1

Le., Ay < F

or Am T = constant

According to Stefan’s law,
E«T?

or E=oT*

Here, o is proporticnality constant called the
Stefan's constant,

The unit of Stefan's constant is
metre™? kelvin™ or W/m2K*.

watl

Rate of loss of heat by conduction is,

. 4Q _ I;ﬂb)
H'ar‘KA( 7

For first rod,

T, -T
=0 (B2
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22,

For second rod,

T. =T
Hy= KA, {_l_l;_%)

butl, =i, and H, = H,
So, we have
KiA (I -Tp)=KA; (I, -Ty)
Ccr K ]Al =K 2A2
NOTE : Haat transfer occurs only between regions
that are at different tsmperatures, and the rate of

. dQ
heat flow is o
Efficiency of the Camnot engine is given by
n=1-z# ...(i)

where 77 = temperature of source
T» = temperature of sink

Given, n=50%=0.5T, = 500K

Substituting in relation (i), we have

S00
0.5=1- -—-.I:i——
500
ar T—l =05
500
T, = 3% = 1000K

Now, the temperature of sink is changed to T;
and the efficiency becomes 60% i.e., 0.6.
Using telation (i), we get

Ty
6=1
06 1000
T3 _
or T, = 0.4 x 1000 = 400K

NOTE : Camot engine is not a practical engine
because many ideal situations have been asstimed
while designing this engine which can practically not
be obtained.

Bolzmann corrected Stefan's,law and stated
that the amount of radiations emitred™by the
body, rot only depend upén the temperatute of
the body but also on the témperature of the
surrounding. The powerbythebodyis givenby
radiated P = o TH-To") (D)

where T, i¢ ‘the “absolute temperature of
swrounding.

P2\, {T; 3 f]
N - 4

B AN -1

Here, W, = 60 W, T; = 727°C = 1000 K

(i)

23.

24.

25.

To=227°C = 500K, Ty =1227°C = 1500 K
Substituting in relation Eq. (i), we get

15003* - (500y* 60
100m* — (s00y*

4 4
_ (500)° X[B_;l]xﬁo

(500)* | 2% -1
=% x 60 = 320 W

Key Idea : In case of bee lattice, there are eight
atoms at the eight corners of the unit cell and one
atom at the body centre.
Number of atoms per unit cell is given by
N=Np+ ﬂ + &
2 8
where N}, = number of atoms centred in‘the
body
N; = number of atoms centred in the face
N, = number of atoms cenréd at thécosfters
For bee structure, Np = 1, Ny = Oafd N, =8
0

8
N—-1+—i+§—2

Key Idea : Thefexpression of travelling wave is
sine or cosine funetion of mt * k.
The genera! expression of travelling wave can
be writen as

Yy AsIn (oof + kx) w1
For travelliig wave along positive x-axis we
shouldyuse minus (—) sign only.

¥ = A sin (ot - kx)

m=2:rrv and k=2.—"'t
A A

but

So, y=Asin 27“ we - x) i)

Given, A=0.2m, v =360m/s, A= 60m,
Substituting in Eq. (ii), we have

. 2m
y—O.ZsmE(BSOt -x)

or  y=02sin 211[6: "'g'dj

Velocity of source (whistle) is given by

Ve =10
0.5 m) ( 20 rad/s]
10 m/s
The frequency of sound observed by the
observer will be minimum when he is at point
A. Thus, at this point minimum frequency of
source as observed by observer is

If
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27,

Observer
o

%

v
n““=(7:ﬂjn

340 34
Munin = 375575 * 385 = g X 385

=34x11=374Hz

An electromagnetic wave is the wave
composed of the oscillations of electric and
magnetic fields in mutually perpendicular
planes and these oscillations are perpendicular
te the direction of propagation of wave.

The direction of  propagaticn of
electromagnetic wave is given by poymnting
vector

-

- y -y

s -ExH=ExE
Ho

—» >
This is parallel to E xB,

Key Idea : Angular limit of resolution of eyé'is
the ratio of wavelength of light to diameter of
eye lens.
Angular limit of resolution of eye

_ Wavelength of light

" Diameter of eye lens

ie., f=- A1)

If ¥ is the minimum (resélutigh between two
objects ar distance D fromeye, then

2y ..
0= o .
From Egs. (i)andy(ii), we have
B~
D d
LB
or y=-3 ... (1)

Given, & = 5000A =5 %1077 m, D =50 m,
d=2mm=2x%10"m
Substituting in Eq. (i), we get

5x1077 x50

T oaxi10

=12.5x107%m

= 1.25cm

28.

29,

The lens formula can be written as

1.1 1 :
? =5 A1)
Given, v=d
For equal size image
fvi=lul=d
By sign convention, u =-d
11,1
f-d d
d
or f= 3

Key ldea : For total interfial reflectioffangle of
incidence should be greaterghan crifical angle.
For total intemal reflection teltake place, angle
of incidence > czitigal angle

ie., i=C
or 0=
or sin 0> s C
but sin C'= r,
8

and(from figure, 4=90°-r
So, s {90°-r)> 1
il

. 1 .
Ie.. W> oo . )
From Snell's lJaw,
sin 45°
sinr
= ginr= 1
J2 L
cosr=+1—-sin?r=f1- ]2
21
Thus, Eq. (i) becomes
1
> ——
¥ 11 = .l_,.
y 21 2
lt'z = _.}—.—_—
1
1--3
2n
z 1 _
or i@ o 1

ar p:g
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31.

32,

33.

The wavelength order of waves are given
below :

Waves wavelength (in A)
{a) X-rays 1Aw100A
(b} Ultraviolet rays 100 A to 4000 A
{c) y-Tays 0.001Aw 1A
(d) Cosmic rays upto 4 =107 A
Thus, Cosmic rays have the minimum
wavelength.
de-Broglie wavelength is given by
_h
T mv

For same velocity,
A 1
m

Out of the given particles, the mass of
B-particle which is a fast moving electron, is
minimum. Thus, de-Broglie wavelength is
maximum for f-particle.

Cathode rays are negatively charged particles

called as electrons :

{a) Cathode rays possess very high kinetic

energy due to their high velocity. When

these highly energetic rays fall on platinum

{a metal), their kinetic energy is converted

to heat energy.

Outside the discharge tube, if an electric

field is applied, the cathode rays bend

towards the positive plate.

Cathade rays travel in siraight lines. This

can be proved by an arrangement which

shows that caihode rays cast shadow of the
object placed in straight line pathgof
cathode rays.

(d) In certain substances like barium
platinocyanides, zinc sulphatef“diamond
etc., they produce fluorescence.

Thus, (b) is right option.

(b}

{c)

Given fe - Current gain (& 0.96

Ig
Se, current gaigd in/dcommon emitter
configuration is
o
PET=3

_ 0096 096

=09 04

= 24

NOTE : The current gain § in eommon emitter mode
is\wery farge as compared to the current gain « in
common base mode. This is why a transistor is
always usad as an amplifier in the CE mode.

34.

35.

36.

For conduction in a p-n junction, it should be
forward biased. For this p-side must he
connected to positive terminal C(higher
potential} and n-side must be connected to
negative terminal (lower potential). Figure
below shows the p-n junction in a conducting
state (forward biased condition)

Key Idea : in forward biasing, ideal junction
diode hrs zero resistance and infinitelbesistance
in reverse biasing.

in forward biasing, the diGde ‘conducts. For
ideal junction diode, the forwagd resistance is
zero. Therefore, entire applied yoltage occurs
across resistance R i.e., there eccurs no voltage
drop.

While in revetsefbiasing, the diede does not
conducySe it has dnfinite resistance. Thus,
voltage across R is zero in reverse biasing.

They, speeific/ resistance  (resistivity) of a
metallie, conductor nearly increases  with
infreasing temperature as shown in figure,
Thisyfis because, with the increase in
temperature the ions of the conductor vibrate
with mreater amplitude, and the collision
between electrons and ions become more
frequent, over a small temperature range {(up
to 100°C). The resistivity of a metal can be
represented approximately by the equation

Pi
—
P =P (1 + [If)
The factor o is called the temperature

coefficient of resistivity.



37. Thesurface and interior of a charged conductor
isequipotential. Therefere, the poiential issame
throughout the charged conductor.

38. Keyldea:Agalvanometer has itsownresistance
low but a voltmeter must have high resistance.
A voltmeter indeed is a modified form of a
pivoted coil galvanometer. Since the resistance
of coil of galvanometer of its own is low, its
resistance is to be increased as is a necessary
condition for a voltmeter. For this an
appropriate high resistance shouldbe connected
in series with the galvanometer as shown.

High ':

//T\ resistance :
VAN ————

" .:

Galvanometer

Voltmeter

T

NOTE : Tha resistance of an ideal voltmeter should
be infinite.

39, The common potential difference across two
capacitors connected in parailel

N v N+ Oy
Ci+Cy
Here, W=V, V=0
, oY
V= Gy lc—z
40. In an open circuit, emfof cell
E =22V
In a closgdl circuity terminal potential

differcnce
V=18V

External resistance, R = 58
Thius, internal resistance of cell is

E 2.2
rr{v—IJR—[ﬁ—l)S
=(191—1]5=3x5=9§1

41. Electrostatic potential energy of charge +4q
placed at the centre of cube is

= 1 (-9
U=8x Fre, . half-dingonal distance
2
=8 x ! _.i;.
Aneo o V3
2

...4q2

- V3reh
42. Magnetic field at the centre of circular coil
_HoMi
B="5
Istcase: N=1L =2m-::>r=-£
In
_Hox1xi_pol
B=""% 25
IInd Case : N =2,L 52 x21¢
= r'# ~I—— =
T4n 2
P o X 2
B =
Qo2 Aol
TR/ 2r 4B

NOTE : Magnétic field at the centre of circular coil i
maximum and decreases as we move away from th
gentre (on the axis of coil}.

43.0I(4E is the electric field strength and B th
magnetic field strength and g the charge on
particle, then electric force on the charge

-y -3
F,=qE
and magnetic force on the charge

- -

_y
Fm=qVXB

The net force on the charge
S -

¥ 3 LIS |
F=F¢+Fm=qE+qv~B

44. The time period of bar magnet
[1
T=2n4 5
VMHA
where M= magnetic moment of magnet
I = moment of inertia
and H = horizontal component of magnett
field
When same poles of magnets are placed o
same side, then net magnetic moment

My=M +2M =3M

I
Ty = 2%\ 3ry
’ I
= 2% §-M"—H (

When opposite poles of magnets are placed ¢
same side, then net magnetic moment

My=2M-M=M
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47.

I I .

To=2m | = 2n ]

: Umgf UMH @
From Eqs. (i) and (i), we observe that

Tl < T2

Key Idea : In a series L-C-R circuit, resonance
occurs when capacitive reactance becomes equal
ro inductive reactance.
In series L-C-R circuit at resonance,

capacitive reactance (X )= inductive
reactance {X;)
. 1
ie., —=wl
o

Total impedance of the circuit
Z=yR%+ (X, - Xc)*

| 2
-VR +(mL wC)
ie, Z=R
So, power factor
R R
C{]St‘b—f—ﬁ—l

Thus, power loss at resonance is given by
P=Eqs lups €OS &

= Emms Tems % 1

= s R e
=( rrns)2 R
=1*R
Number of half-lives
_r _30days _
T T " 10days ~
S0, number of undecayed radicactive nuclei
JE._[l]"
1 n
or N=Ng (TZ]
3
=4x1§°[£

=4x1@°x%=05x1d°

Thus, number of nuglei deeayed after 30 days -

=No-N =4x20'°20,5%10'% = 3.5 x10%°

Binding energy for light nuclei (4 < 20)is much
smaller thanWhe binding energy for heavier
nucleiqThis suggests a process that is reverse of
fissionyWhen two light nuclei combine to form a

48.

49.

50.

heavier nucleus, the process is called nuclear
fusion. The union of two light nucleiinto heavier
nuclei also lead to a transfer of mass and a
consequent liberation of energy.

NOTE : Fusion reaction can take place at very high
tempearature (= 108 ¥)and very high pressure which
can be provided at sun or by fission of atorn bomb.

Key Idea : In g nuclear reaction, mass number
and atomnic number remain conserved.
Let unknown product nucleus is , X 4,

The reaction can be written as

0%+ HE o5 x4 4+ He*
(Oxygen)  (deuterium) {unknmwn  a-particle
nclens)

Conservation of mass number gives,
16+2=A+4 > A=14
Conservation of atomic number gives

8+1=Z+2=22=7
Thus, the unknown product
nitrogen (;N'?).

npucleus Dis

Key Idea : For photoemission to take place from
metal, the wavelengeh of iieident rayawill be less
tharn threshold value.

For photoelectric_emission from given metal
piate, the incidentwavelength'must be less than
that of ultraviolet¥ays assuming the wavelength
of ultravioletrays asthedhreshold value. Qut of
the given radiations, X-rays have wavelength
less than thatof ultraviolet rays. Thus, X-ravscan
causephotoelectric emission.

Theygiven, truth table is for NAND gate. The
outpubfor NAND gate is 1 only when one of its
Inputs Is zero.

The'Boolean expression for NAND gate is

¥Y=A.B
That is
1.1=1=0
0.1=0=1
1.0=0=1
0.0=0=1

NOTE : The symbol for NAND gate can be shown
as : .

A 8—
E#— Y

m—.

A@—

AND
g .‘—‘—

<




S Chermistry

51. 4,U nucleus absorbs a neutron and then

52.

53.

disintegrate in 54 Xe'%, ;81 and X
Thus
235 1 139
02U " -+ On —_— 54Xe
+ 4517 4+ 340
o

** Total energy (E,, )= KE+ PE

. . 1 Ze*
in first excited state = 3 mv? 4 [- }

"
_ 1z 2
T2y ¥

1 20

—34&\;’*—57

2
KF——l-gf--=+3.4eV
2r

BaO,(s) = BaO(s)+ 0,(g) AH =+ ve
According to law of mass action.
The rate of forward reaction = R,
Ry = [Ba0,]
or  R; =k [Ba0,]
But concentration of solid = 1
then, Ry =k
Similarly the rate of backward reactuion=R,
R, o« [Ba0][0;]
or Ry =k, [BaOj[0O]
+Cone, of [BaC]&=1
or Ry =k,[04
At equilibrium
RiSR,
kys ¥z (O] orky =ky- po,
where po, ="Partial pressure ofOzv

ot k—; = Po, (Equilibrium constant}
k
-El =k or k= pe,

So, from the above it is clear that pressure of
0, does not depend upon Canc, of reactants.
The given equation is an endothermic reaction.
If the temperature of such reaction is increased
then dissociation of BaO, would increase; and
more O, is produced.

54.

55.

56.

MX, — M 42X
Sotubility 0.5 <10 4 0»5'_410" 2‘“-{’“"0'

"
{on 100% 1omisation)
o Ky of MX, =[M*1[X"1?
={0.5x107") (1.0% 10%)*
=0.5 x40 4 5% 107
Moles of 2.5 L of 1M NaOH= 2.5 x1 = 2.5
Moles of 3.0 L of 0.5 MNa@H = 30x05=15

Total moles@hNaOH jn solution = 2.5+ 1.5= 4.0
(Total volumé of solttion = 2.5+ 3.0 =5.51)

Thus M, XV, =M, xV,
4.0=M;, 5.5
. . 4.0
. Molarity of resultant solution =M., = <% M
=0.73M
1

pH =log —

[H']

pH is inversely proportional to hydrogen ion
concentration. Asconcentration of H" decreases
pH increases and vice versa.
Ammenium chloride (NFHLCD) is a salt of weak
base and strong acid. So, its aquecus solution
will be acidic as
NH,Cl+ H0 - NH,OH + HCl

Weak hase
So, pH of NH,Cl is less than 7.
NaNQ; (Sodium nitrate) is the salt of strong
acid and strong base. So, its aqueous solution
is neutral as

NaNQ;+ H,0 — NaOH + HNOQG;

strong base  Strong acid

Strong acid

So, pH of NaNQO5 is 7.
CH,COOK (Potassium acetate) is a salt of strong
base and weak acid. Its aqueous solution will be
basic and pH value will be >7 = 8.8
CH,COOK+ H0 — CH,COOH + KOH
Wreak acid  Strong base
NaCO; (Sodium carbenate) is a salt of strong
base and weak acid. Its aqueous solution is
also basic and its pH value will be more than
10.
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NaCO,+ 1,0 — 2NaOH + H,CO4

Strong base  Weak acid

Solution of NH,OH and NH,CI acts as a basic
buffer solution. For basic buffer solution

[Salt]

[Base]

pOH=14 - pH=14-9.25=4.75
0.1
4.75= pK), + lOg_Cﬁ

pOH = pK,, + log

pK b= 4.75

At higher temperature and low pressure real
gas acts as an ideal gas and cbey PV = nRT
relation,

-4
AS =

g = required heat per mol
T = constant absoluic temperature.,
Unit of entropy is JK ' mol ™!
In closed insulated container a liguid is stirred
with a paddle to increase the temperature,
therefore it hehaves as adiabatic process, so,
foritq = 0.
Hence, from first law of thermoedynamics
AE=g+Wifg=0
- AE =W but not equal 1o zero,

‘AS (Entropy change) = 2.303 nR logg %
1

=2.303x2x%x2x 108102_21:'.'!

=2303x2x2x1
=9.212cal
For reaction,
Cs)+ 2H,{g) ——CH,4(g), AH®=?
AH® = - [{AH® of combustion of CH,)
— {AH? of combustion of
C +2 x AH of combustionafikl;}]
C+0,C0, AH=-94 keal L0
2H, + 04— 2H.0; AH = - 68 x2keal ' ...(iD)
CH, + 20, CO, + 2H,0; & = 2213 keal
. (iii)
= - [(~213)— (-4 2 x~ 681 kcal / mol
=—[- 213 + 230] = TAitcal/mol

For reaction,

A% Lo
__1dAl_, 1dB]
Rte=-5 "~ =73 a4

64,
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66.
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68.

LABl,_2dA]

Code T3 dr
For reaction 34 —— B8+ C

If it is zero order reaction, therefore the rate

remains same at any concentration of ‘A’ or

-Z—Txg = K[ A®}. It means thatrateis independent on

concentration of reactants.

In 7g nitrogen, number of molecules

_ 7.0 B
=38 mol = 0.25 x N molecules

where N = Avogadro number = 6.023 x 104
In2gH, = 220 mol =1 » N molecules

16.0

In16 gN02=W mol = 0.348 x N molecules
Inl6g0,= 13—3 mol = 0.5 xN molecules

Hence, maximum molecules arefpresent ini2ig,
Hs.
For dilute solution
PV = nRT
or nV =nRT

or n:—gRT
L) >
=== RT

= ¥ M
mzRT

= Me ey

wheréyn = osmotic pressure

V¥ = volume of sclution

n = number of moles of solute

m; = mass of solute

M = molecular mass of solure
Raoult's law is valid for idea! solution only.
These two components A and B follows the
condition of Rroult'slawifthe force of attraction

betweenAand B isequalto the force of attraction
betwen A ~Aand 8 - B,

2KBr + 1, — 2K1+ Bry

reaction is not possible because Br™ ion is not
oxidised in Br, with I, due to higher electrode
potential of [, than bromine.

In halogens fluorine can displace chlorine
bromine and iodine, chlorine can displace
bromine and iodine and bromide can displace
iodine from their salts.
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Sodium chloride in water dissociates as
NaCl = Na* +CI”

HLO = W +OH

when electric current is passed through this
solution using platinum electrode, Na* and H'
move towards cathode. Whereas C1” and OH™
jons move towards anode.
At cathode :—
H' +e¢ —— H
H+ H — Hy
At anode :—
Cl"—¢
Cl+Cl —— Cl,
If mercury is used as cathode, H' ions are not
discharged at mercury cathode because mercury
has a high hydrogen over voltage. Na” ions are
discharged at cathode in preferance of H' ions
yielding sodium, which dissolves in mercury 1o
form sodium amalgam.

— Cl

Bond energy of F, is less than Ci, because in F,
molecule  eleciron-electron  repulsion  df
2p-orbital of two fluorine atom is maximum, in
comparision to this repulsion of 3p-orbitals'af
two chlorine atom. So less amount of engzgy is
required tobreak the bond of F, in cémparisen to
Cl,.

Li, Be, B and C are present in lInd'period. In a
period from left to right ioni§ation potential

increases.
IP jicreases
jiWBe B C
* But in case of Bednd B, Be has higher IP than
B due to stable gonfiguration of Be
qBe= 2, 257 stable configuration
252

5B =157, 2% 2p'
.. unstable configuration
2p

So, the correct order of IP of given elements
is—

Li<B<Be<C
In lanthanides (At. no. of eiements 58 to 71)
the electronic configuration of three outermost
shell is (- 2)f1 7%, (n - 1s%p°d° ", ns™,

An atom has electronic configuration
154, 2522p5 3523p%3d°, 452

Group No. 111

st n -1 s2p% o

It is 2 member of d-block element because the
last electron js filled in d-subshell as 3d” and 1he
following electronic configurationis possible for
d-subshellas(n—1)d-subshellas (n —1)d**1°

B VB VB VIB VIIB VIl VO YHIpIB TIB
a» a9 (15 48 47 a8 09 @0 aBE)
PO S S

Hence, it is member of fifth group

74, CN' and CO are iso-eledtrenigybecause they

75.

76.

77.

78.

have equal number of electrons.

InCN™ the no, of electrons =060+ 7 + 1 = 14
In CO the no. of electrons(= 6 + § = 14

InSO2 the S is sp° hybfidised, so

o
Ués:y

o o
168 = 152; 25221-’0, 3623})_]\- 3P}3P}; Bdi'v
(Sulphur atomin =" yuhybridised

excited state) sp3 hvbridisation

in ‘S’ the three p-orbitals forms o bonds with
three oxygen atoms and unhybridised d-orbital
is involved in n bond formation

160 =152, 2%2p? 2pl 2p;
In oxygen two unpaired p-orbitals are present,

onelisinvolvedin cbond formation while otheris
used in « bond formation.

Thus in SO%, p, and d, orbitals are involved
for p; ~ d; bonding.

In NOj ion
Q
o NZ :0 4 Nx:0
0O :0:

nitrogen has four bond pair and zero lone pair of
electrons.

Each of the element in group HIB to VIIB can
show the maximum oxidation state equal to its
group number. Mn shows maximum number of
oxidation states on the basis of following
electronic configuration

osMn = 152, 257255, 3623p°3¢°, 452(+ 7)
Atoms, ions or molecules having unpaired
clectrons are paramagnetic. In [Cr{NH,)3* 1,
Cris present as Cr ({1l) or Cr™*

So electronic configuration is

LoCr =152 252 2p°, 3:23p°34°, 45"

Giround state
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or®t =152, 25%2p°, 3¢23p534°
ad

45 4p
LL?:"““ULHLI%IL* EIEIBEE !

a%s5? tybridisatian
Number of unpaired electrons = 3
I [Cr{CO)s] (0. N. of Cr = 0)
24Cr = 15%, 2522p°, 35235345, 45!

[Ground state)

. 3d 4s 4p
Js:;ae::mtedh [1[1[x]7]lxlx[x]|

% hybridisation

Number of unpaired electron = 0
In [Fe(CO)SI] (ON of Fe = 0y
soFe =15%, 25%2p5, 3523p°34°, 452

(Groumnd state)

) 3d 45 4p
LT£:°“E"I‘ILI‘1LJ’!LI'TL! JIENETEY 7|

s hyoridisation

Number of unpaired electron = 0
In[Fe(CN)I* (ONo of Fe = +2)
- Fe?' =157, 26%2p®, 323p%34®
(Graund state)

3d

o 45 4p
e IWLIWLIWLE a|ENEE M}

%50 hybridisation

Number of unpaired electron = 0

Hence, in above complex ion paramagnetic
charaeter is in[Cr(NH, )6]3+ as it contains three
unpatired electrons.

Chiore diaquatriammine cobalt (111} chlgride id

[CoCI(NH;); (Hy0),] Cly

In the silver plating of copper, K [Ag(CNYsjuis
used instead of AgNO,.The s€dsen is less
availabilityof Ag"ions, as Cucannofdisplace Ag

from K[Ag(CN),] ion.

CuSQ, reactswith KCNgivesa white precipitate
of cuprous cyanide and)cyangen gas. The
cuprous cyanide digselves\in excess of KON
forming K[ Cu@N, -

CuSOy4 + ZKCN)—K S0, + Cu(CN),

2Cu(CNYj—— 2CuCN + CN —CN

inspluble cyanagen

82,

83.

4.

85.

CuCN + 3KCN —— K [Cu(CN),)

soluble.

Micelles are the clusters formed by the
association of colloids. They are formed by
lvophillic and lyophobic groups. As the
concentration is increased the lyophobic parts
receding away from the solvent approach each
other and forma cluster, the lyophobicends are
in the interior lyophilic groups projecting
outward in contact with the solvent.

in borax bead test the coloured metaboratesare
formed by transition metal salts.

NayB40; - 10H,0 ﬁ Na,B,0;,

—£ 3 2NaBO, + B,O,
Cu(BO,),

Cupric meta borate {(Blue Fead)

Zn is present above H, in elecirochemical
series. So, it liberates hydrogen gés from dilte
HCI/HSO,. But HNO, is oxidising agent) The
hydrogen obtained in this reaction istterverted
into H,O. in HNO3;, NQ#Wien is reduced and
give NH,NO4, N,O. NO and N@,, (based upon
the concentrationef HNG 5)

[Zn+ 2HNO; — Zn (NOs), + 2H] x 4
( nearly 5%)

HNO4 + 8HE-— NH; + 3H,0
NH; + HNO, ~—— NH,NO,

4Zn +20HNO; — 42n(NO,),
+ NH4NO 4 + 3H,0
The double bond gets priority over triple bond.
Sopthe [UPAC name of
1 2 3 4 5 &
CH, =CH— CH, — CH, — C =CH
is Hex-1-en-5-yne or 1-hexene-S-yne

CHy
=N =N -MgBr
= &+
+ CHaMgBr —»
QCH;, OCH;3
ZH 0"
-NH;
=Mg(OH]Br
i
C—CH; HyC—C=0
Or
COCH, OCH,



87. n-propyl alcohol and isopropyl alcohol gives
different product on oxidation with K,Cr05.
[
chrﬁ 0? /H 250_‘

CHy—CH,— CH,0H

n-Prupyl
alcohol

CcH,; —CH, —CHO
Fropionaldehyde
\e)]
K050, 7H.80,

CH3—-]CH-— CHj
OH

lsopropyl alcohal

CH3-—IC — CH,
i

o

Acetnne
88. Rosenmunds reaction :
1 L-» R— C —H+HC

lp\

89. Cil* ﬁ—CI—I3 — CH2=(!}—CH3
Cor 10

(Structure I} {Structure )

Structure 1 and structure II are the resonating

forms because the position of atomgremains the

same and only electron redisttibutiontakes

place.

90. F, Cl, Brand I are the elements of VI[ A group.
In a group atomic, radii incfeases from top to
bottom and the bond dissogiation energy
decreases as
R-F>R-@F>R-Br>R-1
So, during| deliydrohalogenation R-I bend
breaks more easily than R-F bond. Hence,
order{ef reactivity will be~
R=1>R-80>R-Ci>R-~F

CH,
91.) Ménomer of é— CH,+ polymer is
b, |,
2-methyl propene or isobutene
H,C —C =CH,
cr,

MgBr C O-—MgBr

- Q=) 22
O

C——O—-H
+ Mg (OH)Br

i3
93. Cellulose is a polymer of/glucose e, CsHi 0
94. CHLCH.CL—N ,CH, — Cl, —CN
oy

NifEL, Acetic

anbivdride

CHly — CH,CH,NH,
Y
€H, — CH, — CH, — NHCOCH,
s

95.)Reimer-Tiemann reaction : When phenc
is treated with chloroform and NaOl
salicylaldehyde is obtained.

OH

+ CHCly + 3NaOH

OH
CHO
+ 3NaCl + 2H;0
Major product
(salicylaldehyde)
96. Table for Empirical formula

Element |% |At. [Relative |Ratioc o
wt. |pumber |elements
C 40.0 112 [40/12 3.33/3.33
=333 =
H 133 |1 13.3/1 13.3/3.33
= 13.3 =«
N 46.7 |14 |46.7/14 |3.33/3.33
=333 ="

Hence, empirical formula of compound
CH,N.

97. Enzymes are made up of protein with specif
structure and acts as a catalyst for biochemic
reactions.
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Geometrical Isomers :
The isomers having the same molecular
formula but ditfer in the position of atoms or
groups in space due to hindered rotation about
a double bond are known as geometrical
isomers.

MadH 5

CH; — CH, — CHCl, ——~

100.

CH, — CH = CHCl — s,
A
CH, — C =CH
Final product
All proteins are not found in L-form but they
may be presemt in formof D or I..

Gene flow occurs between the populations of a
given species (but not between populations of
different species). For two species to remain
separate, these have w0 be reproductively
isolated, (gene flow must not occur between
them}. It may be (a) premating {habirat,
temporal, behavicural) or (b} post mating
{gamete, zygote, hybrid, sterility, F, fitness).

The biotic potential or innate capacity to
increase of a population refers te the
maximum rate of increase in the population
that can possibly occur under ideal conditions
{unlimited resources, no hinderances).

According to narural selection theory of
Darwin “every organism has the potentiality to
produce more offsprings but only those
individuals which posses superior physical,
behavioural or other attributes are more like to
survive than those that are not so well
endowed”. Thus, natural selection in some
bacteria helps them to survive in streptomycin
containing medium.

Homologous organs are the organs which have
the same origin and similar basic structuge but
may differ in external appearance| and
function; wings of birds and pectoral finsuaf
fish are an example of the samfe-“Analogous
organs are those organs which Vare
anatomically different but functionally same,
e g., Other three optiong:

Glucose, fructose, gmannoese, ‘galactose are
hexose mondasacehatides. The
monosaccharides Rave free aldehyde or ketone
group which ‘¢an reduce Cu®* w0 Cu.
Therefore, these,are called reducing sugars.

of ), more than o
known as

sets of
polyploidy.

Presence
chromosomes® is

107.

108.

109.

‘Polyploidy’ causes fast speciation as it leads to
complete reproductive isolation of an
individual from other gene pools. Pelyploidy i$
found in nature due to the failurggwet
chromosomes to separate at the time of
anaphase either due to disjunction or due to
failure of spindle formation.

Mimicry occurs when a given species
resembles another for its own benefitmit may
help a predator in capturifigyfcod (offense) or
it can help a prey in dvoiding capturing. The
concept of mimicey, was first’ observed by
Henry Bates| (1862°7AD). So, the
phenomenon of mimicty is also known as
Batesian mgmiery. Thesindividul which shows
mimicty s callad, mimic while the animate
(living) or inanimate {(non living} object with
which a mimidiresembles is called model.
Alterationyin the arrangement or amount of
genetigmaterial (DNA/genetic RNA) in a cell
ofwirus is called mutaton.

Point mutations involve minor changes in the
genetic material, while macro mutations
involve large segments of chromosomes.
‘Frameshift mutations’ are the addition or
deletion of nucleotide (not involving 3 base
pairs) so that the reading frame of the RNA is
shifted to left or right during manslation.

Down's syndrome also known as Mangolian
idiocy is a trisomic condition resulting from
non-disjunction of chromosome 21, The child
is mentally retarded, has flat face and eyes like
these found in Mangolian race (and hence the
name). The chances of down syndrome in
child increases with mother’s age and become
alarmingly high after the mother reaches the
age of 40.
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No. of bacteria

Semilog of per minute growing bacterium
when plotted agazinst time, would vyield
ascending straight line.

256 1
128 +
64 +
32 1
16
54

4 —_—

L
1

©
e
o+

———t—

1 2 3 45 6 7 8
Time (in minute)

Lysosomes are the reservoirs of acid hydrolases
showing optimum activity at pH 5.0
maintained within the lysosome. These include
proteases, nucleases, glycosidases, lipase etc.
Hypersecretion  of  growth  hormone
{somatotrophic hormone) during adulthood
causes acromegaly. Itis characterised bybossing
of frontal bone, prominent cheek, coarse hair,
hirsuism and enlarged hands and feet,
Deficiency of thyroid hormone causes cretinism
ang goitre. Excess secretion of thyroid hormene
responsibles for exophthalic goitre.
The principal hormone made by the®adrenal
medulla is adrenaline (also called epinephrine) .
It was the first hormone to Be isolated in
crystalline form in 1901 and wasgffirst
synthesized in 1904. This hérmengisalso called
as emergency hormones

Genetic drift refers rogchanges in allele
frequencies of a genelpocl/due (o chance.
Though it opetates both™n large and small
‘populationg, it isexpected o be significant only
in small populations, where alleles may become
extinctior get fixed chance alone.

Follicle stimulating hormone (FSH), lutenising
hormone, (LH} and estrogen all play an
importantyole in controlling the menstruat cyele
in human females.

Water is an essential constituent of cytoplasm of
all living organisms it helps in distribution of
substances within the organism elimination of
waste products, body temperature maintenance
etc. It is absent on moon.

Anaercbic organisms can live in the absence of
0, Light and temperatrue are already known to
exist on moon.

116.
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If both the ovaries are removed then the blood
plasma level of estrogen will be affected as it is
produced by theca interna cells of Graafian
follicles. Estrogen regulates growth and
development of female accessary reproductive
organs, secondary sexual characters and sexual
behaviour.

Hyaline cartilage is present at the end of long
articular bones. It provides a smooth articular
surface to permit movement at jeifits, Elastic
cartilage is found where guppori()with
flexibility is needed such as in external ears.
Fibro cartilage is a very toigh substafiée and is
used in placesof the body where shock absorbers
are needed.

e. 2., Discsbetweenthe vertebrae and in the knee
joint.

According de,thelfluid /mosaic moedel, the cell
membrafie consistsof a highly viscous fluid
matrix of twg layers of phospholipid
molechles. WBrotein  molecules (or their
domplexes)yoccur in membrane but not in
conftinuous layer.

The first hominid {ancestor from whom humans
evolved) arose at a time when a change in
weather 'ed to the reduction in the size of the
African forests favouring bipedalism,

Melanin is a protective pigment synthesized
from tyrosine. Melanocytes under the influence
of melanocyte secreting hormone secrete
melanin which protects the body from harmful
effects of UV rays.

When microbes are grown in a closed system or
batch culture, the resulting growth curve has
usually four phases (2) lag phase (b}
exponential (=log phase) {c} stationary phase
(d) death phase.

Stationary

Log of phase

exponantiaf

Dealh or
logarithmic
gdecline phase

Log of numbers of bacteria—

5 10
Time (h)
Sacterial growth curve, shawing the four typical phases ol growih

L=]
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Lymph can be defined as bloed minus RBCs and
some proteins. The main site of lymph formation
is interstitial space and normally the raie of
lymph formation is equal to the rate of its return
to biood stream.

SA node (Sino Artial node) is a group of
specialized cardiac muscle cells which have the
property of generating rhythmic excitatory
waves. [t is also called pacemaker of the hean
as it generates the wave for all the chambers of
heart to contract.

Ligaments arc specialized connective tissues
which connect bones together; hence if they
are cut or broken the bone will become
unfixed.

Vitamin K is required for clotting process; it is
required for the formation of prothrombin in
liver, the deficiency of which leads to severe
bleeding disorders. Deficiency of vitamin A
causes night blindness, xerophthalmia,
keratomalacia, retarded growth. Deficiency of
vitaimin B causes beri-beri disease. Deficlency
of vitamin E causes sterility.

Neurcns are the chief functional units of the
nervous system. An ordinary neuron has a
soma or cyton and a long thread, called axon
which is enclosed in a muldlayered myelin
sheath, made by Schwann cells. The myelin
sheath is interrupted at the spaces between
Schwann cells to form gaps. These gaps are
called nodes of Ranvier. These nodes and
the myelin sheath create condition that speed
up the nerve impulses.

Bilirubin is broken down to urobilinogen and

_ stercobilinogen. Yellowish brown g€oleur oF

stool is due to stercobilinogen. Due o
malfunctioning of liver, insufficient production
of stercobilinogen leads to white stool.

The hormone adrenalime, (epinephrine) is
secreted by adrenal medula: Thiswas the first
hormone to be isolated in grystalline form.

* This hormone js primarilyaresponsible for the

alarming reactions. I increases the heart
rate, breathing blood glucose level.
Radiodctive iodine administered to patdents
suffering fromythyroid cancer.

Destriigtion of habitats due to any reason
fincluding cutting down of forests) exposes
wildylife to a variety of risk factors including

_spredation and hunting.

131. Mesozoic era began about 24.8 crore years ago
and lasted for about 18.3 crore years. [L is also
known as the “Age of Reptiles”.

Main events in different era are as follows—

. Era Events
a. Precambrian |(i) Approximate origin of
Earth.

(i) Oldest definite fossils
known (prokaryotes}.

(iii) Oxygen begins
accumnulating in
atmosphere.

(iv) Oldest eukaryotic fossilsf

(v) OQOrigin of first animals.

b. Paleozoic (i)

(i)

(iii)

(v

)

{vi)

Origin of most invértebrate
phyla; diverse algae.

First vertebrates (jawless
fishes); marine | algae
abungdant,

Diversity of  jawless
vertebrates; / colonization
of land by plants and
arthropods;  origin - of
vagcular plants.
Diversification
fishes; FHrst
and insects.
Extensive forests of
vascular plants; first seed
plants; erigin of reptiles;
amphibians dominant.
Radiation of reptiles;
origin of mammal like
reptiles and most modern
order of insect; extinction
of many marine inverte-
braters.

of bony
amphibians

c. Mesozoic (i)

(1)

(i)

Gymnosperms  dominate
landscape: first dincsaurs
and mammals.
Gymmnosperms ¢ontinue as
dominant plants;
dinosaurs dominant; frst
birds.
Flowering
(angiosperms) appear,
dinosaurs and  many
groups of  organisms
become extinct at end of
period.

plants
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Major radiation of
mammals, birds and
pollinating insects.
Angiosperm  dominance
increases:; further increase
in mammalian diversity.
Origins of most modern
mammaliar orders,
including Apes.

Continued radiation of
mammals and
angiosperms.

Ape like ancestors of
humans appear.

Ice ages; humans appear.

d. Cenozoic | (i)

(1)
(iii)
(iv)

)

(vi)

According to the biclogical concept of species,
a species is a group of organisms which can
interbreed freely in nature and produce fertile
offsprings.

Stone flies are exopterygote Insects with
aquatic nymphs: long antennae, biting mouth
parts and weak flight. Adults have the
tendency o feed on lichens and unicellular
algae. These are good poliution indicators.

Unicellular organisms such as Amgebg,
Paramecium use organelles called conmactle
vacuole for excreton. These are fresh water
living animals i. e., they are lived ift hypetonie
solution. Therefore, water flows from outsidle
to inside of the body of the organismi The
contractile vacuoles in these,organisms collect
this excess water and_gradually increase in
size. When the vacdoles reach a critical size
they contract, squeezifig olit their contents
through the process of simple diffusion.

Strains of Saccharemyces cerevisine are
extensively used for leavening of bread. During
fermentation, the yeasts produce alcohol and
CO, whichieaves the leavened bread making it
porous.
Bacteria—Unicellular
micto-organism.
Virus—Particulate obligate parasite.
Protozoa—Unicellular  eukaryotic
Orgdanisms.

Biogas production involves three steps :
{a) breakdown of polymers (b) conversion of
monomers into organic acids by microbial
fermentation (¢) generation of methane by
methanogenic bacteria (conversion of organic
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A few plants (e.g., Rafflesia) are parasitic.
Some angiospern genera are vesselless.
Secondary growth does not take place in a
large variety of angiosperms. However, double
fertilization is met with amongst _all
angiosperms. In this one male gamete fuses
first with egg nucleus (n). This is koown as
syngamy and the second male gafnete fuses
with the secondary nucleus (2n). This isiknown
as tripie fusion. Together Both “theseHrwo
syngamy and triple fusion is ¥nown as double
fertilization.

All organisms whichUdo not) contain true
nucleus (nucleus with nuig¢lear membrane and
nucleolus) andgeytoplasmic organelles such as
mitochondria, Gelgi hodies, endoplasmic
reticulurn. Net€, Jare grouped  under
prokaryotes. While the organisms which
contain, the frue nucleus and cytoplasmic
organellésare grouped under eukaryotes.

The abilizy of radiations to kill cells is highest
in| the rssue with the highest number of
dividing cells. Tumour cells proliferate rapidly.
Hence, tumours are killed more rapidly by
radiations.

The causal organism of loose smut disease is
Ustilago fungus. Itis aninternal parasite. Ithasa
dikaryotic mycelium which remains within the
intercellular spaces of the host dssues. This
fungus infects the ovary of the host flower as a
result of which the masses of teliospores or
brand spores are formed in place of grains.
Teliospores are not surrounded by any wall
hence cailed loose smut. These spores are
dispersed by wind to the healthy plants.

The genes for r-RNAs tend to be highly
conserved and, are, therefore, often employed
for phylogenetic studies.

Aspergilius, Penicillium and Fusarium are quite
commeon fungi infesting foed and food stuffs
and secrete toxins.

Claviceps purpurea — ergot

Aspergillus flovus — aflatoxin.

Pinus is a gymnospermic plant. Ovules of Pinus
are  uncovered which lie on the
megasporophyll, hence these plants do not
have flowers. How ever it produces seeds
(from ovule after fertilization) like other three
plants mentioned, all of which are
angiosperms.
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Root tips have active meristematic zone where
cells divide mitotically leading to increase in
the length of the roots. This is the best site for
the study of mitosis.

Spindles formed during mitosis and meiosis
are nothing but micro-tubule complex.
Micro-tubules are made up of small units of
wibulin which has an amino acid composition
similar to actin.

Myosin : A protein that makes up the thick
myolilaments in muscle fibre.

Actomyosin : Complex formed when the
pure proteins actin and myocin are mixed.
Myoglobin Conjugated protein  of
vertebrate’s striated and cardiac muscle fibres.
The proteins required for the formation of
ribosome are synthesized within the cytoplasm
through the process of translation. These
proteins are later shifted to nucleus and then
to nucleolus where the RNA and proteins are
assembled into ribosomal subunits.

A chromosome has one centromere, may have
many chromomeres, two chromatids; but four
telomeres (two.each at the opposite ends of
each chromatid).

According to Hardy-Weinberg theorem, the
mixing of alleles at meiosis and their
subsequent recombination will not alter the
frequencies of alleles in the future generations
provided the mating within the population is
random,

‘The arganisms obtaining energy by chemnical
reactions independent of light are called
chemotraphs. The reductants obtained’from
the environment may be incrganic (in ease of
chemoautotrophs) or organic (in case of
chemacheterotropns}.

Photoautotrophs—OCrganisms that make
their own food by photésynihesis, using the
energy of sun.

Saprozeice— Organisms which obtain food
from dead and _decaying matter.

Paramecium is ‘heterekaryotic—it possesses a
dimerphi€ ntglear apparatus (a single large
macronucleus which controls metabolism; and
one ormnote smail micronuclei concerned with
réprodugtion).

151. The deposition of callose starts in pollen mother
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cell as it enters meiosis and is complete by the
end of first melotic division. By the time tetrad
are formed, the commoen callose wall dissolves;
even then all the four micro-spores lie within a
common callose wall.

Notochord is the primary axial supportive
structure present in all chordate embryos—as
well as in many adults. In a vast majorivy, it is
replaced by vertebral column in aduls.
Vertebrates come under the category of
chordate. Non chordates do not contain
notochord.

A plant and its pollinater have a mutualigtic
refationship. The plant uses its pollinat@r to
ensure cross-pellination while pollinater uses
the plant as food.

Commensalism—Onc organism isbenefited
while the other living vicinity with“theffirst
neither benefited nor harmetds

In anatropous ovules, the micropy¥le€omestolie
close to the funiculugdue to unilateral growthof
the ovule.

Chalaza

Quter

integument Embryo sac
Inner
integument Funicle

Micropyle

An anatropous ovule

USA is the largest consumer of fuel energy.

The contents of the pollen tube are discharged in
the synergid from where the first sperm is
transferred to the egg cell, while the other sperm
moves to the central cell through cytoplasmic
current.

Obviously, it is chlorophyll which absorbs light
for photosynthesis. HO molecules provide H*
ions and electrons during photosynthesis, O is
liberated during photosynthesis. RuDP
(Ribulose 1, 5-diphosphate) reacts with GO,
during dark reaction of photosynthesis. This
process takes place in the presence of enzyme
rubisco.
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As a result of light reaction, oxygen, NADPH
and ATP are formed. Oxygen is released into
the atmosphere while NADPH and ATP are
utilised for reduction of CO, to carbohydrate
in dark reaction.

Utricutarid, Drosera and Dionaea are alse known
as Bladderwort, Sundew and Venus fly trap,
respectively. They all are insectivorous plants.

A total of 38 molecules of ATP are produced
during aerobic respiration of one molecule of
glucose ;

Summary of ATP synthesis :

8 ATP from glycolysis.

6 ATP from acetyl Co-A.

24 ATP from Krebs cycle.

Total = 38 ATP from aerobic oxidation of one
molecule of glucose,

When the guard cells become turgid, the
stomata open. On the other hand, if the guard
cells lost water, Lthese become flaceid, the inner
walls sag and the pore closes.

Phytochrome is a regulatory pigment which
regulates many light-dependent develop-
mental processes. [t exists in o
interconvertible forms — Pgy or By (absotbs
far-red light) and Py or Py, (absorbs redylight).

Abscisic Acid (ABA) was isolated by Liu and

Crans (1961) [rom mature cotton fmits. The

other name dormin is als¢ givén to ABA

because it induces seed dormancy @sgwell as

bud dormancy.

Main physiological efféctsof ABA are :

(a) It promotes ahscission_of leaves, flowers
and truits.

(b} Ir acceleraies senaseence.

(c) [ promotes buddormancy.

(d) It is‘amatural growth inhibitors.

Mangayis adrupe fruit which develops from a

mongearpillary, syncarpous, unilocular and

sUperigr ovary. Epicarp of mange fruit forms

skin wihile mesocarp is lleshy and fibrous

which is edible part of this fruit. Endocarp is

hard and stony,

Cleavage is a succession of rapid cell division

during which the cells underge the S (DNA

synthesis) and M (mitosis) phases of the cell

cyle but often virtually skip the G, and G,

phases. Cleavage simply divides the cytoplasm

of larger cells intc smaller cells, called

blastomeres.

166. The groundnut fruits ripen underground—the
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young fruits being pushed into the soil by a
posi-fertilization curvature of the stalk,

The neurons of Hydra synapse with each other
and other body cells. As a result, it responds to
external sumuli. However, there is no byainin
Hydra to co-ordinate the responses.

Plasmid is a piece of circular DNA molecuie
(mostly in bacteria but in yeasgaiso) Which is
not part of the normal chomosomal DNA of a
cell, and is capable Cof replicating
independently of it.

Plants, being photosynthetit, occupy frst
trophic level (Ty) in the foed€hain.

A trophic level"igpa stepyin the flow of energy
through an eceSystem, such as the step at
which plants manufacture foed or the step at

Heterotrops

| | |

Green — Rabhit —— Snake —— Hawk

Plarts D
Carnivores
{Autotrops) Herbivore
|
| i
Ist [Ind [1ird [Vik
trophic trophic trophic trophic
level level level teval

which carnivores feed on other animals.

Cuscutq, commonly known as dodder eor
amatbel, is a parasitic plant.

The Principle of competitive exclusion
was postulated by Soviet ecologist G.F.
Gause. It states that if two species are
competiting with each other for the same
limited resource, then one of the species will
be able to use that resource more efficiently
than the other and the former will, therefore,
eventuaily eliminate the latter locally.

A dominant gene would lead to the expression
of its phenotype irrespective of the fact
whether its allelic gene is dominant or
TECLSSIVE.

eg., R gene which is responsible for red
colour, is dominant over r gene which is
responsible for white cclour. Then R will
express itself in homozygousi. e, RR as well as
in heterozygousi. e., Br conditions.
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The ability of a gene to affect an organism in
many ways is called Pleiotropy (Greek :
Pleion - more) and that gene is called as
pleiotropic gene.

e.g., Individuals heterozygous for the sickle ceil
anaemia (Hb® Hb®) are resistant to malaria.

Roots have radial vascular bundles while stems
have conjoint vascular bundies. Dicot roots
have 3-6 vascular bundies while monocot roots
have more than & vascular bundies.

Radial vascular bundie

In lac operon, the repressor protein combines
with the operator gene controls its functioning.

Most angiosperms have vessels except a few
{e.g., Drimys, Tetracentron, Trochodendron).
‘The gymnosperms, as a rule, lack vessels but
these are found in the order Gnetales. Vessels are
the canstituent of xylem complex tissue. They
are composed of row of cells placed one above to
other. Transverse wall of these cellsisabsentdue
to dissolution.

Jacob and Monod's operon concept is basically
a theory of gene expression in prokaryotes—
though it is of some value in the explanation,of
eukaryotic gene expression.

For a particular amino acid, morg than one
codon can be used.

Since the father is diseased, and \daughrers
also—the disease is not sex-limited of course, it
is sex-linked. Sex linked inheritdnce may be
X-linked as given in the question{ Y-linked and
XY-linked.

In X-linked ifiheritance “the characters are
controlied . by, gémes located on non
homologéus Wpart) of X-chromosome. These
X-linked “genes™ do not have their
corresponiding alleles on Y-chromosome. ln
daughter it Is express even when present in
heterozygous condidon.
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Total DNA(I00) =A+T+C+ G
A = 20% (Given)

A =T (Base pairing rule)
100=20+20+C+G
C+G=100-40 =60
C/G=30(C=0G).

Colourblindness and haemophilia are well
known examples of sex-linked diseases.

The primary funcdon of lenticels is gaseous
exchange. Of course, rranspiration occurs
automatically. Transpiration takes place
through stornata. Guttation and bleeding takes
place through hydathods.

Cholesterol forms a major component of animal
cell membranes liposomes (artificially created
spheres surrounded by a phospholipid bilayer
like 2 membrane) are used for rapsformation
{transgenics).

Transduction involves the picking up of BINA by
bacteriophage from one hacterialdcell and
carrying it 10 anorher where the, DNA fragment
may get incorporated into the bacterial host's
genome.

Griffith (1928) discoVered the phenomenon of
transformagon “whileyworking on Diplecoccus
pneumoniae for-devloping a vaccine against it
Intransfermationthe naked DNAistakenupbya
competentbacterial cell from their surrounding
mediugm.

Since AABBCC contains only one heterozygous
allglic pair ‘Bb', the cross would behave as
monehybrid cross leading to 3 : 1 phenectypic
ratio in F,.

Fton AABBCC AABDCC
Gametes ABC  AbC ABC  ADC
Seifing
ABC ABC e F2
ABC| AABBCC | AABBCC
AbC | AABDCC | AABBCC

Phenotypic ratio is 3 : 1.

Totipotency is the inherent capability of a single
cell to provide the genetic programme required
to direct the development of complete
individual. Pollen grains alsc contain one set of
such programme, Differentiation of organs from
the embryoe is known as organogenesis.
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Cholchicum autumnale provides an alkaloid
called colchicine which is used in plant
breeding for doubling the chromosome
number. Treatment with 0.1% colchicine
inhibiis spindle formation so that chromatids
fail to separate during anaphase.

It is the shoot apical meristemn which gives rise

to lateral buds. The lateral buds-however
remain suppressed due to apical dominance,

Cashew nut, potato and rubber are new world
crops. Mango, tea and coffee are old world
CTOpS.

Nucleus

Donor embrycnal
cell/sormatic cell

Enucleated egg
cell (recipient)

Qrganism having
extranuclear genes
of recipient cell

The organism will have extranucleansgenes ef
recipient cell. Since the recipiefit cellyhas
already been enucleated (its micleus s
removed), the organism developing from it
would have the nuclear genes'ef donor cell.

Ligase enzymes catalfse gondensation of two
maolecules involving hydrolysis of ATP or any
other such triphosphates, DNA ligase is used to
join bits of DNA.

It is diffidllgforideveloping countries to keep
up angd maintaimsuch crops.
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Each vessel is made up of a number of
components called ‘vessel members' arranged
end-to-end running parallel te the long axis of
the ergan in which it lies.

m-RNA processing involves precise excision of
the intron and ligation of the exons.

m-BNA consists of codons for peotein
synthesis. Exon is the stretch of bases which
codes for amino acids while the_non-ceding
sireiches of bases is called introm.
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Isolation of [reswiction endonucleases by
Nathans and Smith (1970) made it possible to
cut DNA at specifie”sites. Restriction enzyme
can cuf both Strands of DNA when foreign
ndeleotidespare introduced in the cell. They
cleave DNA to generate a nick with a 5
phesphoryl and 3" hydroxyl terminus.

loor (1943) first time used the term ‘lipid’.
These are the compounds of C, H, O but the
ratio of H and O is more than 2 : 1 that is the
ratio of cxygen is lesser as compared to
carbohydrates. Lipids are insoluble in water
but scluble in non polar solvents such as
benzene, chloroform etc. Commonest lipids
occur in a cell is phospholipid. Tt contains a
hydrophilic (polar) head and a hydrophobic
(non-polar} tajl.
Collagen is a major fibrous protein of
connective tissue, occurring as white fibres
produced by fibroblast.
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