M jysics

1.

CBSE
MEDICAL ENTRANCE

SOLVED PAPER, ZFTTEN

A man weighs 80 kg. He stands on & weighing
scale in a lift which is moving upwards with a
uniform acceleration of 5 ny's. What would be
the reading on the scale ? (g = 10 mvs%)

(a) 800N (b) 1200N

{(c) Zero (d) 400N

A monkey of mass 20 kg is holding a vertical
rope. The rope will not break when a mass of
25 kg is suspended from it bur will break if the
mass exceeds 25 kg, What is the maximum
acceleration with which the monkey can climb
up along the rope ? (g = 101'11/52)

(a} 25m/s? (b) 2.5m/s?

{c) 5m/s2 (d) 10 m/ 5%

. J.J. Thomson's cathode-ray tube experiment

demonstrated that :

(a) the e/m of electrons is greater than the &#m
of protons

{b} the e/m ratio of the cathede-ray_particles
changes when a different gas i§ placed in
the discharge tube

(¢} cathode rays are streams \of negauwvely
charged ions

{d) all the mass of an atom is essentially in the
nucleus

Reverse bias applied to4 junction diode :
{a) increases the majorityscarrier current
(b} increases the minprity carrier current
{c) lower§ the potential barrier
{d) raises the potential barrier

In which ‘ofythe following systems will the
radlius of the first orbit (n = 1) be minimum?
(a)) Denrerium atom

(b) Hydrogen atom

{¢) Doubly ionized lithium

{d) Singly ionized helium
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A bar magnet is oscillating in the earth's

magnetic field with a period T. Whathappens to

itsperiod and moetionifits mass isquadrapled?

{a) Motion remains SH with time period = 4T

(b} Motion remains SH and petiod 4emains
nearly constant

{c) Motion remains SH with time period = %

(d) Motion remains,SH with time period = 2T

A charged particlegmoves through a magnetic

field ina direction perpendiculartoit. Thenthe:

{a} accéleration remains unchanged

{b) veloeity remains unchanged

{e)"speed af thie particle remains unchanged

(d) dirgetion of the particle remains
unchanged

. A thinfcircular ring of mass M and radius r is

potating about its axis with a constant angular
velocity w. Four objects each of mass m, are kept
gently 1o the opposite ends of two perendicular
diametersof thering. The angular velocity of the

ring will be :
M+4m) e (M-4m)w
(@) M ) M+ 4m
Mao M o
@ Am @ M+ 4m

A long solencid carrying a current produces a
magnetic field B along its axis. If the current is
doubled and the number of turns per ¢m is
halved, the newvatue of the magnetic field is:

{a} 2B by 4B () B/2 (d) B
Following diagram performs the logic function
of ;

Ae—

Ge—

{a) OR gate
{c) XOR gate

{b) AND gate
(d) NAND gate
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The volume occupied by an atom is greater
than the volume of the nucleus by factor of
about :

(a) 10'° (b) 107

) 10! @) 10°

The mass nunber of a nucleus is :

(a) sometimes egual to its atomic number

(b) sometimes less than and sometimes more
than its atomic number

(c) always less than its atomic number

(d) always more than its atomic number

The mass of proton is 1.0073 u and that of
neutron is 1.0087 u (u = atomic mass unit}
The binding energy of ;He* is:

(a) 28.4 MeV (b) 0.061u

{c) 0.0305J (d) 0.0305 erg

Given, mass of helium nucleus =4.0015 u

Barrier potential of a p-n junction diode does
not depend on :

(a) forward bias
{c) dicde design

(b} doping density
(d) remperawure

A particle moves along a circle of radius [Z_(Q]

m with constant tangential accelerationf1fithe
velocity of the particle is 80 m/s atghe end af
the second revolution after motign has begun,
the tangential acceleration is :

(a} 160 = nvs® (b} 40m/E

(©) 40 x mvs? @ 640 m/s®

An eleciric kettle has two heatifig coils, When
one of the coils is connectedito an AC source,
the water in e Keitle boils in 10 min, When
the other coil is wSed the'water boils in 40 min,
If both the coils,are/onnected in parallel, the
time faken by the same quantity of water to
beilwill be :
(a))25umin
fc) 8 min

(b) 15 min
{d} 4 min

If a ball is thrown vertically upwards with
speed v, the distance covered during the lastt
seconds of its ascent is

(b) (+gt)t
1 =
{d) igf

(a) ut —lzgtz

{e) ut
Two 220 V, 100 W bulbs are connected first in

serics and then in parallel. Each time the
combination is connected to a 220 V AC supply
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line. The power drawn by the combination in
each case respectively will be :

{a) 200 W, 150 W

(b) SOW,200W

fc} 50 W, 160W

(d) 100W,50W

Fuse wire is a wire of :

{a) low resistance and low meltifig point
(h) low resistance and high melting point
{€) high resistance and highymelting point
(d) high resistance and low meliingpoint

Solar energy is mainly,catsed dug to

{a) fusion of protons durifig synthesis of
heavier elements

(b) gravitational comntradtion

{¢) burpingof hydrogen in the oxygen

{d) fission of uraniim present in the sun

Anseguie@nvexJens is cut into two halves along
() xox' and (i) YOY’ as shown in the figure.
Let f. F', f'' be the focal lengths of the
compléte lens, of each half in case (i), and of
each half in case (ii), respectively.
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Choose the correct statement [rom tht
following :
@ f'=ffr=f ® f=2fF"=2f

=2f, f
@ fr=ffr=2f @ f=2£f"=f
A nuclear reaction given by :
zXA—) z.i,.IYA + _leo‘i‘ﬁ

represents :
{a) fusion (b) fission
(¢} B-decay (d) y-decay

A sample of radioactive element has a mass <
10 g at an instant t = 0. The approximate mas
of this element in the sample after two mea
lives is

(a) 3.70g
) 1.35g

M) 630¢g
{d) 250¢g
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A photoelectric cell is illuminated by a point
source of light 1 m away. When the source is
shifted to 2 m then :

{a) ecach emitted electron carries half the
initial energy

number of electrons emitted is a quarter of
the initial number

each emitted electron carries one quarter
of the'initial energy

number of electrons emitted is half the
initizl number

&)
(o)
(d)

The vecter sum of twe forces is perpendicular to
theirvectordifferences. Inthatcase, the forces:
(a) are not equal to each other in magnitude
(b) cannot be predicted

{c) are equal to each other

{d} are equal to each other in magnitude

A ball rolls without slipping. The radius of
gyration of the ball about an axis passing
through its centre of mass is K. If radius of the
ball be R, then the fraction of total energy
associated with its rotational energy will be :

K? R?
(@) ——— b) ——
K%+ R® K*+ R?
K* 4 R K2
{c) "—R'i—“ (d) F

The acceleration due to gravity on the planer A
is 9 times the acceleration due to gravity on
planet B. A man jumps to a height of 2m on the
surface of A. What is the height of jump by the
same person on the planet B?

@ 6m  (b) gm (@ gm (@ 18m

When a long spring is stretched by 2 cm, its
potential energy is /. If the spring is stretciied
by 10 cm, the potential energy in it will be
(a) 10U {b) 25U

() U/5 (d) su

A particle of mass m oscillatespwith \simple
harmonic motion between points x; and x,,
the equilibrium positicn beingd. Its/potential
energy is plotted. It will be as'given below in
the graph :
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Xz
{d}
An electron is moving round the nucleus of a
hydrogen atom in a cireular orbit of radius r.
-»
The coulomb force F between the two is :
et e -
(@ k3r ) k5
r r

z
© kE #

2

1
(where k = —4—{%—)

2
@ -k f
Fr

A charge g is located at the centre of afeulie.
The electric flux through any face is :

T .9
@ Glne ®) 2=

2ng 4rq
@ 6{4neq) @ B{4ncg)

An observer moves towards @ statibnary source
of sound with a speed 1#5thgof the speed of
sound. The wayvelength anddrequency of the
source emirted are A and [ respectively. The
apparent frequency and wavelength recorded
by the obiserver areféspectively :

(a) f, L2 (b) 0.8f, 0.8x

(epl.2f, 120 {d) 1.2f, %

Consider a compeund slab consisting of two
different) materials having equal thickneses
and Uthermal conductivities K aod 2K,
respectively.  The  equivatent  thermal
conductivity of the slab is :

@ 3K ‘—;K © %K @) J2K

If a full wave rectifier circuit is operating from

50 Hz mains, the fundamental frequency in

the ripple will be :

(a) 70.7 Hz (b) 100 Hz

(c) 25 Hz (d) 591z

A diamagnetic material in a magnetic lield

moves ;

(a) perpendicular o the field

(b) from weaker to the stronger parts of the
field

{c) from stronger to the weaker parts of the
field

{d) innone of the above direciions
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A convex lens is dipped in a liquid whose
refractive index is equal to the refractive index
of the lens. Then its focal length will :

{a) become small, but non-zero

(b} remain unchanged

(©) become zero

(d) become infinite

A n-p-n transistor conducts when :

{a) collector is positive and emitter is at same
potential as the base

(b} both cellector and emitter are negative
with respect to the base

(c) beth collector and emitter are positive with
respect to the base

(d) collector is positive and emitter is negative
with respect to the base

which of the following rays are mnot
electromagnetic waves ?
{a) Prays (b) Heatrays

{c) X-rays {d) y-rays

A man throws balls with the same speed
vertically upwards one after the other at an
interval of 2 seconds. What should be the
speed of the throw so that more than rwo balls
are in the sky at any time?

(Given g = 9.8 mvs%)

{a) Any speed less than 19.6 m/s

(1} Only with speed 19.6 m/s

() More than 19.6 m/s

(d) Atleast 9.8 m/s

Tweo sphr _es of masses piand M araisituated in

air and tne gravitational forceBerween them is

F. The space aroufid the masses is now filled

with a liquid (ef gpecific” gravity 3. The

gravitational forcelwill now be :

@wEi Wi ©¥F @r

The potential)energy of a simple harmonic

ascillatorwhen the particle is half way to itsend

point isS

O
4

{where E is the total energy)

E ) 3E ©ZE @ 3E

According to Curie's law, the magnetic
susceptibility of a paramagnetic substance at
an absolute temperature T is proportional to :

(a) —13 o) T°
T

() % () T
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The time period of a mass suspended from a

spring is T. If the spring is cut into {our equal
parts and the same mass is suspended frem
one of the parts, then the new time period will
be :

()
()

(b) 2T

B3

Gy

In case of a forced vibrationgithe résonance
wave becomes very sharp when thex

(a) applied periodic force issmall

(b) quality facter is sfmall

(c) damping force is\smmall

{(d) restoring force is small

A solid cylinderof mass M and radius R rolls
without slipping down an inclined plane of
length L andtheight h What is the speed of its
centre of mass®when the cylinder reaches its
bottom ?

(b) Jagh

() ‘1.%3}1

A stationary particle explodes into two
particles of masses m; and ms which move in
opposite directions with velocities v; and v,
The ratio of their kinetic energies E;/E; is :
(a) 1 (b)Y myvy/man

(c) my/my (dy my/my

An ideal gas heat engine operates in a Carnot
cycle berween 227°C and 127°C. Tt absorbs
6 keal at the higher temperature. The amount
of heat (in kecal) converted into work is equal
to:

(a) wf%gh

(c)f/2eh

{a} 1.6 ) 1.2
{c} 4.8 (d) 3.5
We consider the radiation emitted by the
human body. Which of the [following

staternents is wue?

(a) The radiation  is emitted during the
summers and absorbed during the winters

(b) The radiation emitted lies in the ultraviolet
region and hence is not visible

(¢) The radiation emitted is in the infra-red
region

(d) The radiation is emitied only during the
day



49. Three capacitors each of capacity 4 uF are to be

(= Chennistry
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connected in such a way that the effective

capacitance is 6 uF. This can be done by :

{a) connecting two in series and one in
parallei

(b) connecting two in parallel and one in
series

(c} connecting ali of them in series

(d) connecting ali of them in parallel

50. In a Wheatstone’s bridge all the four arms have

equal resistance R. If the resistance of the
galvanomerer arm is also R, the equivalent
resistance of the combinadon as seen by the

battery is :

{a) R b) 2r
4 R R
© 3 @ 3

The correct order of reactivity towards the
clectrophilic substitution of the compounds
aniline {I), benzene (II} and nitrobenzene (III)
is @

fa) D<Ul>1 My [ 11 >11

fc) M >1I=>1 (d) I>I>1

The densities of graphite and diamond at 298
K are 2.25 and 3.31 g cm ™3, respectively. If the
standard free energy difference (AG®) is equal
to 1895 J mol‘l, the pressure at which
graphite will be transformed into diamond at
208 Kis

(a) 9.92x10° Pa

(c) 9.92x10" Pa

Which one of the following is a free radical

substirution reaction ?
CH-CI . _-CHaNQ;
(@) O + AgNOz — |

CH;CHO + HCN — CH3CH(OH)CN

CH- G
O/ Bmhng O/
) ©+CHCI Anhy, Al O/

(b) 9.92x10° Pa
(d) 9.92x107 Pa

54. The radioisotope, titium ({H)Bas a half-life of

12.3 years. If theyinitial amount of tritium is 32
mg, how many milligrams of it would remain
after 49.2 yedrs, ?
{a) 4mg
(c) 1mg

(b) 8 mg
(d) 2mg

55. The reaction A— B follows first order kine(ies.

The time taken for 0.8 mole of A to produce
0.6 mole of B is 1 hour. What is the gimetaken
for conversion of 0.9 mole of A [fo produgce
0.675 moleof B ?

(a) 0.25h (b) 2h

o) 1R (d) B.5h

56. On the basis of the informatiomavailable from

the reaction
A1+ 208, 46 - 827 ko mol™ of

Q3, the minimum emk required 1o carry out an
electrolysis @f Al,O gis (F = 96500 C mol™!)

(a) 642V (b} B.56V
{cy 214 ¥ (dy 428V
57. Tie fnal praduct C, obtained in this reaction
NHj;
AO By HO_ o
CH4000H H
CH3
would be :
NHo NHCOCH;
Br
(a) b)
CIl,
COCH;

@/COLH; ¢rB1
Mo
Sy,

CHy
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In this reaction :
CHLCHO + HCN — > CH,CH(OH)CN
~BO_, CHCH{OH)COOH

an asymmetric centre is generated. The acid
obtained would be :

{a} 50% D + 50% L-isomer

(b} 20% D + 80% L-isomer

{c) D-isomer

{d) L-isomer

Name of the compound given below is :
CHa,

H,C
CHs

CHa

(a} 2, 3-diethylheptane

(b) 5-ethyl-6-methyloctane
{c) 4-ethyl-3-methyloctane
(d} 3-methyl-4-ethyloctane

According to the adsorption theory of catalysis,

the speed of the reaction increase because :

(a) absorption produces heat which increases
the speed of the reaction

(b} adsorption lowers the activation enefgy ef
the reaction

(c} the concentration of reactant molecules at
the active centres of the catalyst becomes
high due to adsorption

(d) in the process of adsorpdon, the activation
energy of the molecales becomes large

The emf of a Daniellgell at 298 K is E,
ZnSO /| [GasSOy, |
Zn | oo

When the cdncentraton of ZnS0, is 1.0 M and
that of CuSO 4 is 0.0DM, the emf changed to £,.
What is theWwelationship berween E; and £, ?

(a) By= Ep (b) E;=0=E,4
(C) EI}EZ (d) E1<E2
Vitamin B, contains :

fa) Zn{In (b) Ca(ID

(e) Fe (I} {d) Co (III}

Which one of the fullowing octahedral

complexes will not show geometrical
isomerism? (Aand B are monodentateligands)
(2) [MA4B,] (b} [MAsB]

(c) IMALB,] {d) [MA3B;)

Acrilan is a hard, horny and a high melting

material. Which of the following represents its
Lriemre?

66.
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—CH, —CH—
(a) | J

COOC,Hg )
—CHy — (11—
{b) |
Cl n
CH,—CH—
(c) |
N,
CH,
(d) | —CH, —C —
|
COOCH3 /,,

. The molar heat,capacity of water at constant

pressure, Qf is 75" JK ™™ mol 1, When 1.0 kJ of
heat is supplied to 100 g of water which is free
to expand, the dfcrease in temperature of
water is :

fa) 48K {t) 66K

(M2 K (d) 24K

The reaction quotient (Q) for the reaction
N3(g)+ 31,(g) = 2NHa(g) is given by

2
=&3]3 . The reaction will proceed
[Nz] [Hp] '
towards right side if :
(a) Q > K, by @=0
() Q=K (d) Q <K,

where K. is the equilibrium constant.

What is the entropy change (in JK mol™)

when one mole of ice is converted into water at

0°C? (The enthalpy change for the conversion of

ice to liquid water is 6.0 kJ mol ! at 0°C.)

(a) 2.198 () 21.98

{c) 20.13 (d) 2.013

The method of zone refining of metals is based

on the principle of :

fa) greater noble character of the solid metal
than that of the impurity

(b) greater solubility of the impurity in the
molten state than in the solid

(c) grearer mobility of the pure metal than
that of impurity

(d) higher melting point of the impurity than
that of the pure metal

According to IUPAC nomenclature sodium

nitroprusside is narmed as :

{a) sodium pentacyanonitrasy! ferrate (I}

(b) sodium pentacyanonitrosyl ferrate (III)

(c) sodium nitroferricyanide

FAY padiiim nitrafarrmounaida
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Phospholipids are esters of glycerol with :

(&) one carboxylic acid residue and two
phosphate groups

(b) three phoshate groups

(¢} three carboxylic acid residues

(d) two carboxylic acid residues and one
phosphate groups

The oxidaticn states of sulphur in the anions

802,807 and 8,06 follow the order :

(@) $,02 <8,0% <807
() 5,08 <505 <508
(@) $,0% <S0% <S0F
() 80% <805 <508
The value of Planck’s constant is 6,63 x 1074 Js.

The velocity of light is 3.0 x10% ms *. Which
value is closest to the wavelength in nanometers
of a quantum of light with frequency of
8x10' 5719

() 4x10! M 3x107

(© 2x10%5 (d) 5x10718

The ions 02, F, Na*, Mg? and AI*" are

iscelectronic. Their ionic radii show :

{a) an increase from 0% to F° and then
decrease from Na* to Al

{b) a decrease from 0% to F~ and then
increase from Na* to Al®*

(¢) a significant increase from 02 to Al

(d) a significant decrease from 0% o A}®*

The temperature dependence of rate constant

(k) of a chemical reaction is written in terms of,
Arthenius equation, k = Ae” . Activation
energy (E*) of the reaction can be calculated By
ploting :

(b) logk vs

1 1
(a) log k vs 7 Tog T

{c) kwsT (d) kvs

1
log T
If the rate of the reaction is equalgto the rate
constant, the crder of the reactionfis :
(a) 2 (b} 3
@0 () 1
Which cne of the, follewing monciners gives

the polyménneopzene on polymerization ?
Cl

[
(aEH, &= C " CH—CH,

(b) CF,=CF,
(c) CH,=CHCI

77. A and B in the following reactions are :

78.

79.

t:1) B
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HCN/ OH
R—C—-R'— S ASR—_C
1 KON R .~ CH,NH,

0
{a) A=RR'CHLN, B = NaOH

OH
®) A =RR'C<
COOM

-, B=CH,
CN
(© A=RR’C< , B=CH,
COOH
CN

(d)A:RR’C< , B =LiAlH,
OH

Glycolysis is :

{a) oxidation of glucose to pyruvate
{b) conversion of glucese to haem
{c) oxidation of glucosesto glutamate
(d) conversion of pyriivate to citrate

The basic character &f the transition metal
monoxides foliows the“order :
(a) TiO > FeO=3WO0 >» CrQ
(b} TiO #VOy>» CrO > FeQ
{(c}” VO[= Cr0 > TiQ > FeQ
(d) CrOQ=W0 > FeQ > TiO
(Atemic number Ti = 22, V = 23, Cr = 24,
Fey= 26}
Which of the following statements is not true ?
{a) HOCl is a stronger acid than HOBr
{(b) HF is a stronger acid than HCI
(©) Among halide icns, icdide is the most
powerful reducing agent
{d) Fluorine is the only halogen that does not
show a variable oxidation state
CH,

The compound CHy — C =CH—CH,

on reaction with NalQ, in the presence of
KMn(, gives :

(a) CH4COCH, + CH,CHO

(b) CHLCHO +CO,

(¢} CH;COCH;

(d} CH3COCH; + CHLCOOH



82. In a set of the given reactions, acetic acid

yielded a product C.

CH,COOH+ PClg —+ A—2%_ 5 B

CabHg Mghr
Anh. AlC],

Ether

C

product C would be :
(2) CILCH(OH)C Hs
C,lis

(b) CHy — C{OH)C Hy
{¢) CH,CH(OH)C,Hs
(d) CHLCOCHs

83. Which of the following pairs of compounds are

enantiomers 7

CH, CH,
H —— oH H—— OH
(a) and
IO H H ——0H
CHj, CH,4
Cl, CH,
HO ——H HO — H
{t and
H——1—0H HO ———H
CH; CH;
CH, CHy
1 — OH HO — H
{c) and
HO —++——H Il —3#——0H
CH, i,
CH, CHi,
H— OH HO — H
(d) and
* HO ———H HG ———H
CH, CH,

84. InHaber process30of dilydrogen and 30 L of

dinitrogen were gaken for reaction which
vielded only 50%f the'expected product. What
will be¢the composition of gaseous mixture
under thelaforesaid condition in the end ?

{a) ‘20kammonia, 10L nitrogen, 30L hydrogen

(b} 20L ammonia, 25L nitrogen, 15L hydrogen
() 20l .ammaonia, 20L nitrogen, 20L hydrogen
(d) 10L ammonia, 25L nitrogen, 15L hydrogen

85. Which one of the following orders of acid

strength is correct ?

(a) RCOOH > HOH> HC =CH> RCH
(b) RCOCH > HC =CH> HOH > ROH
{c} RCOOH > ROH> HOH> HC =CH
{d) RCOOH> HOH> ROH> HC =CH

86. When m-chlorobenzaldehyde is treated with

50% KOH solution, the product(s) obtained is
{are) :

87.

88.

89.

?H OH
CH—CH
@ Q
Cl Cl
C!JII ('i)l-l
CH—CH
® Q’
OH OH
CO07 CH,OH
© Q’ .
GH OH
CROo™ CH,CH
@ Q/ +
¢l Cl
The following equilibria are given :
Nz + 02 _ 2NO K?_
H, + %02 = HO K3

The equilibrivm constant of the reaction
INH, + 20, == 2NO+ 3H,0 in terms of

2
Kl, K2 and KJ 15
KK3 K, K3
(a) X, (b} A
KK
(€) KyK oK 5 )) -]-}5-3
3

For which one of the following equations
AH® caer €Qual to AH; for the product ?

(2) Xe(g)+ 2F{g) —— XeF,(g)

(b) 2CO(g)+ 0,(g) — 2C0,(g)

(c} Ny(g)+03(g) —— 2C0,(g)

(d) CH4(g)+ 2Cly(g) ——

- CHLI,{{)+ 2HCl(g)

Which of the following statements is not correct

for sigma- and pi-bonds formed between two

carbon atoms ?

{a) Free rotation of atoms about a sigma-bond
is allowed but not in case of a pi-bond

(b} Sigma-bond determines the direction
between carbon atoms but a pi-bond has
no primafy effect in this regard
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(c) Sigma-bond is stronger than a pi-bond

{d) Bond energies of sigma- and pi-bonds are
of the order of 264 kJ/mol and 347
kJ/maol, respectively

Which one of the following compounds is not a

protonic acid ?

(a) SO(OH), (b) SO,(OH),

(c) B{OH); . (d) PO(OH),

Among the following, which is not the
n-bonded organometallic compound ?

(a) Cr(n®-CeHy)a

{b) (CH;), Sn

(&) K[PICly (n* -C,H)]

(d) Fe(ﬂs “C5H5)2

The correct order of
v, La**, Eu®* and Lu™ is :
(2) Lu¥ < Eu® < La® < y¥*

(b) La® < Bu®* < Lu™ < ¥Y*

© Y¥ <la® < Eu™ < Lu®

@ Y¥ < Lu® < Eu? < La™

(Atomicno. Y = 39, La = 57, Eu = 63, Lu =
71

Which one of the following characteristies of
the transition metals is associated with their
catalytic activity ?

(a) Colour of hydrated ions

(b} Variable oxidation states

() High enthalpy of atomization
{d) Paramagnetic behaviour

jionic radii  of

The number of unpaired electrons in the
complex ion [CoRs]™ is:

(a) 4 (b) zero {c¢) 2

{Atomic number Co = 27)

{d) 3

Chargaff's rule states that in an organisme:

(a) amount of adenine (A} is equal 19 rthat of
cytosine (C) and the amount of thymine
(T) is equal to that of guanine (G}

{(b) amounts of all bases aré equal

(¢) amount of adenine (A) is€qualito that of
thymine (T) and the amountdof guanine
(G) is equal to that of cytosine (C)

(d) amount of adenine, (A) ¥ equal to that of
guanine (G)'andythe amount of thymine
(T) is equal,to'that of cytosine (C)

96.

97.

98.

99.

100.

The activation energy for a simple chemical
reaction A — B is E, in forward direction. The
activation energy for reverse reaction :

{a) can be less than or more than £,

(b) is always double of £,

(¢} is negative of E

(d) is always less than E

Formation of a selution from two components

can be considered as :

(1) pure sclvent -
molecules, AH,

(2) pure solute — separated solute molecules,
AH,

(3) separated solvent and solute molecules
— solution,AH 5

Solution so formed will be ideal if :

(2} AHgon = AH) — AH, - AH;

(b)Y AHy, = AHz — AHy —AHy

) AHSGII'I = A'H‘l + AH2 + A'HB

{d) AH ), = A, + AH, — AH3

The solubility product of Agl at 25°C is

1.0 x107*° mol? L2 The solubility,of Azl in

107* N solution of KI ap28°C is approximately

(in mol LY :

(a) 1.0x107¥

{c} 1.0x10710

For the geaction,

C3Hy(2)+50 5{gy—— 3CO,(g)+ 4H LM
ayconstanb temperature, AH - AE is:

{2) “#3RT (h) - RT

(©) +RT (d} —3RT

The pyknometric density of sodium chloride
erystal is 2.165%107 kg m™ while its X-ray
density is 2.178 x10% kg m™. The fraction of
unoccupied sites in sodium chloride crystalis :
(a) 5.96 %107

(b) 5.96x107°

(©) 5.96

(d) 5.96x1072

separated solvent

M) 1.0x10™8
@ 1.0x1012
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Genetic map is one that :

(a) shows the stages during the cell division

(b) shows the distribution of varipus species in
a region

{c} establishes sites of the genes on a chromo-
some

{d) establishes the various stages in gene
evolution

Coconut milk factor is :
(a) abscisic acid (b} cytokinin
{c) an auxin (d) a gibberellin

which one of the following triplet codes, is
correctly matched with its specificity for an
amino acid in protein synthesis or as ‘start or
‘stop’ codon ?

{a) UGU-—Leucine

(b} UAC—Tyrosine

{¢) UCG—Start

(d) UUU—Stop

Tobacco mosaic virus is a tubular filament of
size :

{(a) 300 x20 nm

{(b) 700 %30 nm

{c) 300x 10 nm

{d) 300 x5nm

ELISA is used to detect virusés whete the key
reagent is :

{a) DNA probe

{b) RNAase

(¢) alkaline phosphatase

(d) catalase

Convergent evolution is illustrated by :
(a) gtarfishiand euttle fish

(b} dogftishyand whale

{ch,ratand dog

fd) bacterium and protozoan

During translation initiation in prokaryotes, a

GTP melecule is needed in :

(a) association of 308, m-RNA with formyl-
met+-RNA

(b} association of 508 subunit of ribosome
with initiation complex

(¢) formation of formyl-met+-RNA

(d} binding of 308 subunit of ribosome with
m-RNA

108.

109.

110.

111.

112.

113.

Sycon belongs to a group of animals, which are

best described as :

{a) multicellular with a gastrovascularsystem

{b) multicellular having tissuegbrganization,
but no body cavity

{c) unicellular or acellular

(d) multicellular without any tisstesdrganiza-
tion

Viruses are no more “alive? than isclated

chromosomes betause :

(a) they botl require oxygen for respiration

(b} both require the environment of a cell to
replicate

(c) they requite both RNA and DNA

(diqtheybothineed food molecules

Cell{tlantotipotency is demonstrated by :

{a) all eukaryotic cells

{b)Sonly bacterial cells

(¢} only gymnosperm cells

(d) all plant cells

Which one of the following concerns

photophosphorylation ?

(a) ADP + Inorganic PO, -» ATP

(b) AMP + Inorganic PO , M CIIEY_, ATp

(c) ADP + AMP Light energy ATP

(d) ADP+ Inorganic PO , —L82 S8, AT

What is true about T-lymphocytes in

mammals ?

(a) They scavenge damaged cells and cellular
debris

(b) These are produced in thyroid

{¢) There are three main types—cytetoxic
T-cells, helper T-cells and suppressor
T-cells

(d) These originate in lymphoid tissues

In recent years, DNA sequences {nucleotide

sequence) of me-DNA and Y-chremosomes were

considered for the study of human evolution,

because :

{a) their structure is known in greater detail

(b) they can be studied from the samples of
fossil remains

(¢) they are small and therefore, easy te study

(d) they are uniparental in origin and do not
take part in recombination



135,

114

115.

116.

117.

118.

119.

120.

121.

Dt Rt Nl G ¥ T WSS RORAT

. Which one of the following is a matching pair
of an animal and a certain phencmenon it
exhibits ?

(a) Chameleon — Mimicry

(b} Taenia — Polymorphism

(¢) Pheretima — Sexual dimorphism
(d) Musca — Complete metamorphosis

Which fractions of the visible spectrum of solar
radiations are primarily absorbed by
carotenoids of the higher plants 7

(a) Red and violet (b) Violet and blue

{c} Blue and green (d} Green and red

Species are considered as :

{a) artificial concept of human mind which
cannot be defined in absolute terms

(b) real units of classification devised by

taxonomists

real basic units of classification

the lowest units of classification

()
(d)

Random genetic drift in a population probably
results from :

fa) constant low mutation rate

(b} large population size

(c) highly genetically variable individuals

(d). interbreeding within this pepulation

If Henle'’s loop were absent from mammalian

nephron, which of the following is to be

expected ?

(a) The urine will be more concentrated

(b) The urine will be more dilute

(¢) There will be no urine formation

(d) There will be hardly any change in the
quality and quantity of urine formed

During prolonged fasting, in what sequence

are the following organic compoungd§ used up

by the body ?

(a) First carbohydrates, next{ protéins jand
lastly lipids

(b) First proteins, next lipids @nd lastly
carbohydrate

(¢) First carbohydrates,ffexy fats and lastly
proteins

{d) First fats,(next carbohydrates and lastly
proteins

What used to Bedescribed as Nissl granules in
a nerve cell are now identified as ?

(a) Ribosomes (b) Mitochondria

(¢) ‘Gell metabolites (d) Fat granules

Genes for cytoplasmic male sterility in plants
are ‘generally located in :

122,

123.

124.

125,

126.

127.
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(a) nuclear genome

(b) cytosol

{c) chloroplast genome
(d) mitochondrial genome

The apical meristem of the root is present :
{a) only in adventitious roots

(b) in all the roois

(c) only in radicals

{d} onlyin tap roots

Diffuse porous woods are characteristic of
plants growing in :

(a) temperate climate

(t) tropics

(c) alpine region

(d) cold winter regions

In which one of the following nitrogen is‘fot a
constituent ?
{a} Invertase
{c) Idioblast

Which one of the followingis wrolig in relation
to photorespiration ?

(a) It is a charactenistics of C, plants

{b) Itis a characteristics of C; plants

(¢} It occurs inehloroplasts

{d) It océurs in daygime only

(b) Pepsin
{d) Bacteriochlerophyll

Stomata\ef a plant open due to :
{a) influx efhydrogen ions

) inflyx of calcium ions

(¢} (influx of potassium ions

(d) “efflux of potassium ions

Stomata of CAM plants :

(a) open during the night and close during the
day

{b) never open

{c) are always open

(d) open during the day and close at night

The major portion of the dry weight of plants

comprises of :

{a) carbon, nitrogen and hydrogen

(b) carbon, hydrogen and oxygen

{¢) nitrogen, phosphorus and potassium

{d) calcium, magnesium and sulphur

In Drosophila, the sex is determined by :

(a) the ratio of pairs of X-chromosomes to the
pairs of autosoemes

(b} whether the egg is fertilized or develops
parthenogenetically

(c) the ratio of number of X-chromosomes to
the set of autosomes

(d) Xand Y-chromosomes
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Christmas disease in another name for :
(a) Down’s syndrome

(b) sleeping sickness

{¢) haemophilia B

(d} hepatitis B

When a cluster of genes show linkage
behaviour they :

(a) do not show independent assortment

(b} induce cell division

{¢) do not show a chromosome map

{d) show recombination during meiosis

Degeneration of a genetic code is attributed 1o
the :

(a) entire codon

(b) third member of a codon

(¢) first member of a codon

(d} second member of a codon

Two opposite forces operate in the growth and
development of every populaticn. One of thern
relates to the ability to reproduce at a given
rate. The force opposing it is called :

{a) biotic potential

(b) environmental resistance

{¢) morbidity

{d) fecundity

Fluoride pollution mainly affects :
(a) teeth (b} kidney
{¢) brain {d) heant

Which one of the following statements about

viruses is correct ?

(a) Viruses are obligate parasites

{b) Nucleic acid of viruses)is kmown as capsid

(¢) Viruses . possess/ their owm metabolic
system

(d) All virusescontain béth/RNA and DNA

Sexual reproductiongin Spirogyra
advanced feature because it shows ;
(a) morphologically different sex organs

(b) physiclagically differentiated sex organs
(©ndifferent sizes of motile sex organs

(d}) same size of motile sex organs

is an

Phienetic classification is based on :

(a} dendograms based on DNA characteristics

{b) sexual characteristics

{c} theancestrallineage of existing organisms

{d) observable characteristics of existing orga-
nisms

In alechot fermentation -
{a) there is no electron donor
(b} oxygen is the electron acceptor

139,

140,

141.

142

143.

144.

145.

146.

(e} rtriose phosphate is the electron donor
while acetaldehyde is the electron acceptor
(d) triose phosphate is the electron donor
while pyruvic acid is the electron accepror

During anaerobic digestion of organic waste;

such as in producing biogas, which one of the

following is left undegraded ?

{a) Hemicellulose (b) Cellulose

{c} Lipids (d) Lignin

Industrial melanism is an example of :

{a) protective  resemblance “with
surroundings

(b) defensive adaptatiom), of skin against
ultraviolet radiations

(c) drug resistance

(d) darkeningfof skin due to smoke from
industries

The cells of the guiescent

characterised by

(a)" dividinguregularly to add to the corpus

(b) dividing regularly to add to tunica

(¢} having dense cytoplasm and prominent
nuclei

{d) having light cytoplasm and small nuclei

the

centre  are

Differentiation of shoot is controlled by :
(2) high gibberellin : auxin ratic

(b) high gibberellin : cytokinin ratio

(¢} high auxin : cytokinin ratio

(d) high cytokinin : auxin ratio

In a flowering plant, archesporium gives rise
o :

(a) wall and the tapetum .
{b) only rapetum and sporogenous cells
(¢) only the wall of the sporangium

(d) both wall and the sporogenous cells

Which one of the following mineral elements
plays an important role in bioclogical nitrogen
fixation ?
(a) Zinc
(¢) Copper

{b} Molybdenum
{d) Manganese

Plants deficient of element zinc, show its effect
on the biosynthesis of plant growth hormone :
{a) ethylene (b) abscisic acid

{c) auxin {d) cytokinin

In sugarcane plant **CQ, is fixed in a matic

acid, in which the enzyme that fixes CO, is :
{a2) ribulose phosphate kinase

(b) fructose phosphatase

(c) ribulose biphosphate carboxylase

(d) phosphoenol pyruvic acid carboxylase
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Mycorrhiza {s an example of :
(a) endoparasitism

(b) decomposers

(c) symbiotic relationship
(d} ectoparasitism

Which one of the following is categorised
under living fossils 7

(a) Selaginella (b) Metasequota

{¢) Pinus {d) Cycas

Boron in green plants assists in :
(a) photosynthesis

(b) sugar transport

() activation of enzymes

(d) acting as enzyme cofactor

Chlorenchyma is known to develop in the :

{a) spore capsule of a moss

(b) pollen tube of Pinus

(c) cytoplasm of Chlorella

(d) mycelium of a green mould such as
Aspergitlus

The term “antibiotic” was coined by :

(a) Selman Waksman

{b) Alexander Flemming

(¢) Edward Jenner

{d) Louis Pasteur

The aleurone layer in maize grain is specially
rich in :

(a) lipids
{¢) proteins

(b} auxins
{d) starch

which one of the following sequences was

proposed by Darwin and Wallace for organi¢

evolution ?

{a) Overproduction, constancy of popdlation
size, variations, natural selecticn

(b)Y Variatiens, natural selecticn, J Jever-
production, censtancy of populaticn size

(¢) Overproduction, variations, constancy of
population size, naturdbselection

{d) Variations, constaney, of pepulation size,
overpreduction/natural selection

Given below are fourinatchings of an animal
and its kind of respiratoryorgan :

(A) silver fish— trachea

(B) scorpiofi—boock lung

(C) sea squirt — pharyngeal gills

(D) ‘dolphin = skin

The carrect matchings are :

{a) Byand D (b) Cand D

(A and D (d) A,BandC

155. Grey spots of oat are caused by deficiency of :

156.

157.

158.

159.

166.

161.

162.

(a) Mn (b) Fe
{c) Cu (d) Zn

Which of the following discoveries resulted in

a Nobel Prize ?

(a) Recombination of linked genes

(b} Genetic engineering

{(¢) X-rays induce sex-linked recessive lethal
mutations

{d) Cytoplasmicinheritance

The chief advantage of encystment of an

Amoeba is :

(a) protection from parasites and predators

(b) the chance to get rid of accumulated waste
products

(¢) the ability to survive duriag adverse

physical conditicns

the ability to live for some, time without

ingesting food

&

Which of the following pluntshare used as

green manure in crop fieldsianddn sandy soils?

(a2} Saccharurn munje and Lantana camara

(b) Dichanthiftm _ annulatum and Azolla
nilotica

(c) Crogplaria juncea’and Alhagi comelorum

() Caletropis procera and Phyllanthus niruri

Inwhichhkingdom would you classily the
archaeayand nitrogen-fixing organisms. If the
five- kingdom system of classification is used :
{aY Protista {b) Monera

(c) Planiae (d) Fungi

Which ene of the following traits of garden pea
studied by Mendel was a recessive feature ?
{a) Green pod colour

(b) Round seed shape

{c) Axial flower position

(d) Green seed colour

The genes contrelling the seven pea characters
studied by Mendel are now known to be
located on how many different chromosomes ?
(a) Five {b} Four

(¢) Seven (d) Six

Juicy hair-like structures observed in the

lemon fruit develop from :
(a) endocarp

(b} mesocarp and endocarp
(¢} exocarp

{d) mesocarp
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Which one of the following describes correctly

the homologous structures ?

{a) Organs that have no function now, but had
an important function in ancestors

(b) Organs appearing enly in embryonic stage
and disappearing later in the adult

(¢) Organs with anatomical similarities, but
performing different functions

(d) Qrgans with anatomical dissimilarities, but
performing same functions

Darwin in his ‘Natural Selection Theory’, did
not believe in any role of which one of the
following in organic evolution ?

(a) Struggle for existence

{b) Discontinucus variations

(¢} Parasites and predators as natural enemies
fd) Survival of the firtest

During its life-cvele, Fasciola hepatica (liver
fluke) infects its intermediate host and primary
host at the following larval stages
respectively :

{a) metacercaria and cercaria

(b) miracidium and metacercaria

(¢) redia and miracidium

{d) cercaria and redia

Escherichia coli is used as an indicater
organism to determine pollution of water with:
{a) industrial efflucnts

(b} pollen of aguatic plants

{¢) heavy metals

(d) faecal matter

Down's syndrome is causcddoaniextra copy of
chromosome number 21y What percentage of
offspring produced by an affected mother and
a normal father wouldbe Jaffected by this
disorder ?

(a) 50% (B)\25% (o) 100% (d) 75%

What would%happen if in 2 gene encoding a

polypeptide \ef 507amino acids, 25th codon

(UAUY s mutdted to UAA?

(a¥NA pelypeptide of 49 amino acids will be
formed

{b) ‘A polypenptide of 25 aming acids will be
formed

(c) A polypeptide of 24 amino acids will be
formed

(d) Two polypeptides of 24 and 25 amino
acids will be formed

169.

170.

171.

172.
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176.

Which one of the following pairs is not
correctly matched ?

{(a) Vitamin B,,—Pernicious anaemia

(b) Vitamin B,—Beri-beri

(¢} Vitamin C —Scurvy .

{d) Vitamin B—Pellagra

Which elements is located at the centre of the
porphyrin ring in chiorophyll ?

{a) Potassium (b) Manganese

(e} Caleium {d) Magnesilifiy

The major role of minor elements insida living
organisms i$ to act as !

{a) constituents of hormeones

(b} binder of cell structure

(c) co-factors of enzymes

{d) building bloekslef impartant amino acids

In the genetig cgde dictionary, how many
codons aremised e code for all the 20 essential
amino agids ?

{a} 61 (by 60 () 20 (d) 64

Which ene of the following pairs of plants are
niotfseed producers ?

fa) “Eteits and Chiamydomonas

(b} Punica and Pinus

fe) Fern and Funaria

{d) Funarig and Ficus

Systemic heart refers to :

(a)} entire heart in lower vertcbrates

(b) the two ventricles together in humans

{(c) the heart that contracts under stimulation
[rom nervous system

(d} left auricle and left ventricle in higher
vertebrates

The hinkage map of X-chromosome of fruit-fly
has 66 units, with yellow body gene (y) at one
end and bobbed hair (b) gene at the other end.
The recombination frequency berween these
twe genes (v and b) should be :

(a) <50% (b} 100%

{c) 66% {d) >50%

Choromesomes in a bacterial cell canbe 1-3 in

number and

{a) can be either circular or linear, but never
both within the same cell

(b} can be circular as weli as linear within the

same cell

are alwavs circular

are always linear

{c)
(d)
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Which one of the following contains the largest

quantity of extracellular material ?

{a) Stratified epithelium

{b) Myelinated nerve fibres

{c) Striated muscle

(d) Areolar tissue

Bundle of His is a network of :

(a) nerve fibres distributed in ventricles

{b) nerve fibres found throughout the heart

{¢) muscle fibres distributed throughout the
heart walls

(d) muscle fibres found only in the ventricle
wall

Which endangered animal is the source of the

world's finest, lightest, warmest and most

expensive wool—the shzhtoosh ?

(a} Kashmiri goat (b) Chiru

{c) Nilgai (d) Cheetal

Carcinoma refers to :

(a} malignant tumours of the colon

{b) benign rumours of the connective tissue

(c) malignant tumours of the connective
tissue

(d) malignant tumours of the skin or mucous
membrane

Which one of the following pairs correctly

mathces a hormone with a disease resulting

from its deficiency ?

{a) Parathyroid hormone — Tetani

{b) Insulin — Diabetes insipidus

{c} Relaxin — Gigantism

{d) Prolactin — Cretinism

Maximum application of animals cell culrure

technology today is in the production of :

{a) vaccines (b) edible proteins

(c) insulin (d) interferons

Ommatidia serve the purpose of photdreception

in:

(2) humans {b) sunflower

(&) cockroach (d) frog

In a random mating popalation in'equilibrium,

which of the following brings about a change

in gene frequency in nenédiredtional manner ?

{a} Selection (b)aMigration

(c) Mutations (d) Random drift

In which one%{ the following options the two

names gefer to oneand the same thing ?

{a) Cimicagid cycle and Calvin cycle

{b)yTricarboxylic acid cycle and urea cycle

(c))Krebs cycle and Calvin cycle

{d) Fricarboxylic acid cycle and citric acid
cycle

186.

187.

188.

189,

190.
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192.
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Test tube baby means a baby barmn when :

(a} the ovum is fertilized externally and
thereafter implanted in the uterus

{b) it develops from a non-fertilized egg

{c) iris developed in a test tube

(d) it is developed through tissue culture
method

Which one of the following bacteria has found
extensive use in genetic engineering work in
plants ?

{a) Bacillus coagulens

(b) Agrobacterium tumefaciens

{c) Clostridium septicum

{(d) Xanthomonas citri

Which group of vertebrates compriseé the
highest number of endangered species@

(a) Reptiles (b} Birds

() Mammals (d) Fishes

During transcription, the DNA site at which
RNA polymerase binds is dalled :

{a) recepior (b} ‘enhancer

(c) promoter {d) regulator

During  embryomie, development, the
establishment [ of gpolarity along anterior/
posterior, dessa¥ventral or medial/lateral axis
is calledft

{a) anamerphosis

(b) parternformation

{c) ofganizer phenomena

{d} (axis formation

What does “lac” refer to in what we call the lac
operon ?

{a} Lacinsect

{b) The number, 1,00,000

{c) Lactose

(d) Lactase

Two crosses between the same pair of
genotypes or phenctypes in which the sources
of the gametes are reversed in one cross, is
known as :

(a) dihybrid cross

(b} reverse cross

{c) test cross

{d) reciprocal cross

Pattern baldness, moustaches and beard in
human males are examples of :

{a) sex differentiating traits

(b) sex determining traits

{c) sex linked traits

(d) sex limited traits



194,

Which one of the following conditions though
harmful in itself, is also a potential saviour

{¢) They cannot interbreed in nature
{d) They are reproductively distinct

froma m_oslquito bornff infectious disease ? 198. Biosystematics aims at :
(a) Pernicious anaemia (a) the classification of organisms based on
(b} Leukemia their evolutionary history and establishing
(¢) Thalassaemia their phylogeny on the totality of various
(d) Sickle cell anaemia parameters from all fields of studies
195. Plants reproducing by spores such as mosses (b} identification and  arrangement () of
and ferns are grouped under the general term : organisms on the basis of their eytological
{a) sporophyies  (b) thallophytes characterisitcs : .
() cryptogams (d) bryophytes (¢) the classification of organisms based on
. . . broad morphelogical characters
196. Which one pair of e)gamples will correctly (d) delimiting various gxa of otgadisms and
represent the grouping  spermatophyta establishing their relationships
according to one of the schemes of classifying \
plants ? 199. Bartholins glands are situated”:
{a) Rhizopus, Triticum {a) on either sideyof vagina in humans
(b) Ginkgo, Pisum (b) on cither si_de of vag deference in humans
(¢) Acacia, sugarcane {c} on }thg' sides Jof the head of some
37 . aniphibians
(d) Pinus, Cyeas (@) atehe reduced tail end of birds
197. Nicotiana sylvestris flowers only during long .. . )
days and N. tabacum flowers only during short 200. Short-livedsimmunity acquired from mot‘her‘to
days, If raised in the laboratory under different fogfCy - placenta or throu-gh mother's milk
photoperiods, they can be induced to flower at 1@ the mfant‘ls categorlsed as -
the same time and can be crossfertilized to (E) Fullular 1mmum?: . .
produce s elf-lertile offspring. What is the EC)) ;zgiteci;lomn:r[:ii;l i lmmunicy
best reason for considering N.. sylvestrisgand (d) passive immunity
N. tabacum to he separale species ? :
(a} They are physiclogically distingt
{b) They are morphologically distinct
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HINTS @ SOLUTIONS
Key Idea : When lift is moving upwards, it From the figure,
weighs more than actual weight of man by a T - mg = ma T
factor of ma. T - mg
Mass of man M = 80 kg or a=—¢g e Monkey
Given, a T
LQ m =20 kg,
g = J0Rys”, l
' 7, =250'N mg
A Hence,
ta 250 — 20 x 10
T R
50 2
= _éﬁ =2.51vs

Mg

Acceleration of lift, a = 5.1/8"

When lift is moving upwards, the|readmg of
weighing scale will be eq@ial tolR.
The equation of motion gives

R — Mg = Mua
R=Mg+Ma=M(g+a)

R =BO(l0% 5)=80x15=1200N
Maximui Bearable tension in the rope

T =25x10=250N

ar

J.J. Thomson's cathode-ray tube experiment
demonstrated the relation for e/m of charged
particles. The relation is

e E

m " 2p%y
Thus, knowing E, B and V, the value of e/m for
electrons and protons can be calculated. It is
found the e/m of clectrons is much greater

than the e/m of protons.

In reverse biasing of a p-n junction, p-side is
connected to the negative terminal of the
battery and n-side is connected to positive
terminal of battery. In this situation bartery
increases the restraining force and current
through the junction is exceedingly small. The



Electrons

Holes
C © [ ) o"‘
Low current

cause of this small, current is the conduction
by the mincrity electrons and holes obtained
due to light and thermal agitation. Such circuit
lowers the fermi level on n-side by an amount
¢V raising the barrier height to e (V, + V) and

increasing the depletion width roo.

Cg
Neve :
v\ N A
p s n p > _m
Bw 8w
{i} No bias {i} Reverse bias

. Radius of nth Bohr's orbit of hydrogen like
atom,
nz
T, o =

4
where, Z is atomic number.

For first orbit, n&1
!

h CX.'E

Now, fortadius of first orbit to be minimum, its
atomic_number qaust be greater. Here in the
problempatomic number Z is greater for doubly
inpized)lichium and is Z = 3. Hence, for this
systemithe radius of first orhit will be minimum.

Nlf the magnet is displaced through an angle 8,

the'restoring torgue in displaced position is
T=-MH sin 0 Y]

Here, M = Magnetic moment of the magnet

H = Horizontal component of earth’s magnetic

field

but t=7 o and sin 8= 0 for small angular

displacement.

Thus, Eq. (i) becames
fa=-MHEO
MH
or a=-— ]

___MH fqgﬁ]
(mi¥12)
=-k8

where k= = a constant

mi%/ 12
If the mass of bar magnet isquadrupled, then k
is again a constant. Hence,

o« -8

Thus, the motion is agdingimple harmonic.
Now, fromfEqn(ii)
0 I
E‘ T MH

The time period will be

0 ’I
T=2n ‘a‘\—zﬂ\m
o1 T /T
2
or T ecfm [I:%}
L_im
T2_ m,
o T_[m_1
T, Vdm 2
T£=2T

When a charged particle moves through a
perpendicular magnetic field, then a magnetic

X %X X X X %

v Q
% X ]

v

X ®
k3 pX
x b
x X
x ®x wO0x x x

force acts on it which changes the direction of
particle but does not alter the magnitude of its
velocity (i.e. speed).

NOTE : If a charged particle moves at 45° to
magnetic field then path of the particle will be a helix

whaose circular part bhas radius according to relation
_mvsind

q8
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8. Key Idea : If external torque acting on the

10.

system is zero, hence angular momentum
remains conserved.

Ty = 0
dl.
or @ 0
or L = constant
or [w = constant

Here, I, =Mr? o = 1, =Mr?+ 4mr*
Hence, Eq. (i) can be written as
Mrie = (M’r2 + 4mr2) €y
Muw

©2 =3+ am

. Key Idea : According to Ampere's law, the line

- —»
integral § B.d 1 of the resultant magnetic field

along a closed, plane curve is equal to p gy times
the total current crossing the area bounded by

the closed curve, ‘
Using Ampere's law,
s —
ﬁB cd1 =Hp ﬁnet) (D
In our case,
et = (number of turns inside the area)
x (current through each turn)
= (nhi

(n = number of turns per unit length)
Then, Eq. (i) can be written as,

Bl = (ug) (ndi)
or B=pgyni
or B o« ni
B _mi
BZ a Hziz
Here, n1_=n1,n2=%,i1=f,i2=2i,Bl=B
B n _id
Hence, B_z—hﬂﬁxﬁ_l
ar 32=B

For our convenience, the output of first NAND
gate is chosen as ¥%ag shown

A — X

Be—

11.

12.

13.

Output of first NAND gate,
X=AB
Using De-Morgain's theorem
AB=A+E
So, X=A+B
Now, output of 2nd NAND gate,

Y=X=A<+B

Again A+B=AB=ABC
Hence,
This is the logic function of AND gate.
Radius of atom =10 m

Radius of nucleus =107"°m

Ratio of volume of atom to volume of nucleus
_ volume of atom
~ volume of nucleus

Mass number = Atomic number + Number of
neulrons

For example, in case’df hydrogen

Number ofsieuttens = 0

Thus, mass number = atomic number

Hence, sometimes the atomic number is equal

tapthe ‘mass number.

Keyldea : The binding energy of a nucleus,
AE = (mass defect) x 931

,He* contains 2 neutrons and 2 protons

Mases of 2 protons = 2 x 1.0073
=20146u
Mass of 2 neutrons = 2 x 1.OO87
=2.0174u
Total mass of 2 protons and 2 neuirons
=(2.0146 + 2,0174)u=4.032u
Mass of helium nucleus = 4.0015u
Thus, mass defect is iacking of mass in forming

the helium nucleus from 2 protons and
2 neutrons.

Am = mass defect
={4.032- 4.0015)u
=0.0305u



14.

15.

16.

=0.0305amu
but 1 amu = 931 MeV
Hence, binding energy
AF = (Am)x 931
=0.0305%x931=28.4 MeV
Barrier potential does not depend on diode

design while it depends on temperature,
doping density and forward biasing.

Key Idea : The tangential acceleration in a
circular path is the product of radius of circular
path and angular acceleration.
The tangential acceleration
ar = rat ()

From 2nd equation of motion in rotational
motion,
o% = 0f + 206

v_ 80

Here, wg=0m= z= 2077 =4x rad/ss,
B=2x2nrad
2 2
_e° _ (4m)
So, T T Ix@x o
16n°
=B T
Hence, from Eq. (i), we have
20

aT=m=?x2n=40m/52

Let Ry and R, be the resist@nces(of the ceils, V

the supply voltage, [ the heat required to boil

the water.

For first coil, H= V_2:1 ..(i)
R,

_ Vi,

H= R,

-.(if)

For second coil,

Equating Egs. (i) and (ii), we get

ho_f2
Ry Ry
\ Ry t; 40 _
[.€., "é'i'-a'-lo—q'
= R2 =4R1 .-.(lll)

When the two heating coils are in paralle],

_ R1R2 _ Rl X4R1 _ 4R1
_R]+R2_RI+4R]_ s
Vi .
and HvT LL{1V)

Comparing Egs. (i) and (iv), we get

Vi Vi

R, R

= .':=j%xt|=-g-><10=8min

17. Let the ball takes T sec to
reach maximum height H.

v=u-gT
put v = 0 (at height H}
u=glrorT =u/g ..(i)
Velocity attained bygthe ball

I
(T -t)secis,
Fu-g -t
=u-gT + gt
=u-g Yy gt
&
=u-u+gt
ve=gt (i)
Hénce, distance travelled in last ¢ sec of its
ascent
12
CB=v't 2gr
_ _io
= (gt )t 5 &t
=gt?- % gt? [From Eq. (i)]
1 2
= igt
18. Let, P, = 100W, P, = 100W, V = 220 volt
Pl = 'R—l and P2 = R_2
R o VP _ (2200 220x220
177 100 ~ 100
_ V2 (220 220x220
and R ="{g0 © o0

Case I : When two bulbs are connected in

series.
220V 220V
100W 100W




19.

In series, Rgq =Ry + R;
- (28220)
_VE 220x220
% Req (220x220
[ 100 ]

Hence, P,

100

Case Il : When two bulbs are connected in

parallel.

2207
100w

220V
100W

—o220 VO——-

in parallel,
_ R Ry
e~ R] + R2

[220 xzzon

_\ioo
T 220x220
—i—— X
_220x220 1
®TTI000 2
Vi 220x220
Req 220x220 1

eq Pttt Sl
100 2

R

Hence, Peg =

=200wW
Alternative :

5000 - 50w

For series ch = p1TP2
For parallel Poq = P + Py
=100 + 100 = 200W

The electric fuse is @ dewvice which is used 10
limir the currendiinan‘electric circuit. Thus, the
use of fuse safeguards) the circuir and the
appliancesicaonnected in the circuit from being
damaged. Itiis always connecred with the live
{or phase}wirte. The fuse wire is a short piece
ofywire\made of a material of high resistance

20,

21.

22,

23.

and lew meliing point so that it may easily
melt due to overheating when excessive
current passes through it.

NOTE : A fuse wire is an alloy made of tin and lead.

In sun energy in huge amount is produced due
to fusion of 4 protons (hydrogen nucleus) inco
a helium nucleus according to the reaction
H + 1 + H'+ |H' = He + 2, p°
+ 7 (energy} + 2v
NOTE : It is estimated that sun will rediate energy at
its present rate for next one thousand crore (10”}
years.
Initially, the focal length of equiconvex lens is
1 1 1 .
T —[[.l _])[}i} “_R_QJ (1
1 1 1% 20 -1
7= -1 [ﬁ' T}?) =75

Case 1 : When lens is cut along XOX', ihen
each half is again equiconvex with

R1=+R,R-_3=‘—R

1 1 1
Thus, ?=@J _U[_R__Ej{_j}
141
£ uU[ﬁ ¥ ﬁJ
; 2 1
= -]).R._jfi
= ‘ffzj"

Case II : When lens is cut along YOV, then
each halfbecomes plano-convex with

Ry=+RRy=m

1 1 1
Thas, Yok (u—1) [R_l - R_ZJ
o vfid
w-b_ 1
R~ 2f
Hence, Fr=f, Fr=2f

Since, .;e” is emirted which is a i-particle. 5o it
is a B-decay process.
Mean life
1 .
=4 } beings decay constant,

Also time given

£=21:'——2:-<.1=
A

&g
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Thus, mass remained after time t is Kinetic energy of ranslation is

M=Mge Ky, =5 M2
100 MR (o M, =10g) Thus, total energy
062 10 ) E=Kim + Kérans‘
=10“=—=135
& g RN Y
2 RY 2

24. Key Idea : Number of photoclectrons emitted 1 ©2

per second is directly proportional to intensity of =3 M2 [_E " 1]

light. R

Intensity of light source is 1 M

oy b ) _ E = (KZ. + RZ)
Tx— R
d-a
Hence,
When distance is doubled, intensity becomes 1 5 v
one fourth. K 3 MK e K2
. . o) A =

As number of photoelectror.ls « intensity, so Boans) 1 M2 o NTIY

number of photoelectrons is quarter of the 303 K<+ R}

initial number. R
25. Key Idea The two vectors must be 27. Inis given that, acceleration due to gravity -

26.

perpendicular if their dot product must be zero.

- —
Let A and B are twe forces. The sum of the@wo

Jorces.
-

— »
Fi=A+B N (Y]

The difference of the two forces;

— -

F2=A-B LD
Since, sum of the lwg forcgs is perpendicular
to their differences as given; sa

- T
EFj. Fz2=0

T s A
or (A+RB)-{A-B)=0
34—

. - -3
or A*-A B+B-A-B%=0
or A2 =B?
- —+
or \ |A[=|B]
Thus, the forces are cqual to each other in
magnitude.

Key Idea : In rolling without slipping, total
energy of ball is the sum of its translational and
rotational energy.

Kinetic energy of rotation is

1, 2 1,27
Kl.m:-ifm =§MK EE

where K is radius of gyraticn

planet Ais9times the accelerationdueto grav.
on planet B L.e,,

g84=98n
From third equation of motion
v? = 2gh
I By = (
At planet A, = —
p A ?\gﬁ
lanet B, hy = .
Atplanet B, hg = =— (i
P 5 28y
Dividing Eq. (ii) by Eq. (iii}, we have
ha_gp
hg  &a
From Eq. (i}, g = 925
ha_2s _1
hg 9z 9
or hg=9h,=9x2=18m (v h,=2

28, Potential energy in a stretched spring is giv

by

Given, x; =2¢cm=0.02m, x;=1¢¢em=01
Substituting the values, we have

-5 (-
U, \01,) "\3) " 25

= U, = 25U, = 25U



29. Porential energy is given by

30.
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1, 2
U = E kx
The corresponding graph is shown in figure.
Energy  U;= ‘;‘ kx,

4 Total
energy (E)}

1
Up= gkxg

K

! 32.
= Xz

X=X x=0 X
Ategquilibrium position (x = 0), potential energy
is minimum. At extreme positions x; and x, its
potential energies are

Ul=%kxlzandU2=12kx§

NOTE : In the above graph, the dotted line {curve) is
shown for kinetic energy. This graph shows that
kinetic energy is maximum at mean position and
zoro at extreme positions xy and xz.

Let charges on an electron and hydrogen

nucieus are g, and g5, The Coulomb's force
between them at a distance r is,
Foool_%%;

4mey 2

. 1 .
putting, a-T(E—(; =k (given)

F--k3%¢
r2

Since, the nucleus of hydrogen atom has one
proton, so charge on nudeus iseie., g ='¢

also qy = e for electron as,

So,

— 2 . 2
r -4
Hence, F=4RE L_T77° o
N
NOTE : Negalive sign in the exprassion for
Coulemb's forcashows that force hatween etectron
and hydragen nuclaus is of attraction.

31.

Key Idea : Gauss's law states that, “the net
electric flioe through any closed surface is equat
to the net charge inside the closed surface divided
by gg.

Thus, from Gauss's law

-1
A

This is the net flux coming out from cube.
Since, a cube has 6 sides so electric flux
through any face is

¢_ 4

4] = E = go
When an observer moves towards an
stationary source of round, then apparent
frequency heard by the observer increasesnTthe
apparent frequency heard in this situation

_{VEY,
f N [ V-V ] f
As source is stationary hence, v, =0
Lyt
£r= (Vs
. v
Given, Vo g
Substituting in the reldtion for f’, we have
, v4 V5
(L) g
6
=z f=12f

Motion) of observer does not affect the
wavelength reaching the observer, hence,
wavelength remains A

NOTE : When the speed of source and observer are
much lesser than that of sound, the change in
frequency becomses independent of the fact whether
the source is moving or the observer.

The gquantity of heat flowing across a slab in
dme ¢,
)

Q= m_f
For same heat flow through each slab and
composite slab, we have
KiA(AB) KoA(ABy) KA (AB) + AB)

l - { - 21

or KiAB) = K40, = % (80, + AB;}=C (say)

SO, !_\91 = _kg_’ A82 = _I?“
1 2
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35.

36.

2C

and (ABI +ﬁ82}="§r
K K K
K, + Ky} 2C
or C[ Ky Kz) K
L 2K Ky
K TKi+K,
Given, K,=K,K,=2K
. 2K x2K 4
So, K'=%72K =3

For full wave rectifier, ripple frequency

= 2 x input frequency

=2x=x50

=100 Hz
NOTE : A full wave rectifier consists of two junction
diodss, so, iis efficiency is twice that of half wave
ractifier.
When a diamagnetic material is placed in an
external magnetic feld, the spin motion of
electrons is so modified that the electrons
which produce the magnetic moments in the
direction ofexternal field slow down while'the
electrons which produce magnetic mioments in
opposite direction get acceleratedy Thus,(a net
magnetic moment is induced,in the opposite
direction of applied magnefic field. Hence, the
substance is magnetised opposite” to the
external field. Thus, it moves from stronger to
weaker parts of thé'magnetic bield.

From lens maker§iformula
1 i 1 .
.}.g(ys _1)[R_1—E;) ()
When \convex lens is dipped in a liquid of
refractive index (u ) then its focal length

Ne-lE-2)
fi Lug Ry Ry
l_(ug-m}[_;___l_) y

or I = " R, R, ... (i)
Dividing Eq. (i) by Eq. (ii), we get
il_ = (}lg _l)uf
7 —-—-—-——ms s ..(iiD)

But it is given that refractive index of lens is
equal to refractive index of liquid i.e., py =Hp

Hence, Eq. (i) gives,

I-;___(ug"l)uf_
f_———...

5 (infinity)

37.

For amplifying action of a transistor,
emittor-base junction is forward biased while
base-collector junction is reverse biased. For
forward biasing of emittor-base junction in
n-p-n transistor, left n-side i.e. emittor should
be connected to negative terminal dnd p:side
{(base) should be connected ito positive
terminal of the battery, On the'otherihand in
right side, n-side ({collector) should be
conmected to positive terfinal of theybattery to
make base-collector juniction reverse biased.
The whole situatioffs shown in the figure for
n-p-n lransistor

Forwartd bias Rewverse bias

S il

E -— Emitter
B — Base
C — Collector

38, (a) B-rays are fast moving electrons. So, they

39.

are not electromagnetic waves.

(b) Heat rays can travel through vacuum via
radiation process. They are
electromagnetic waves,

{c) X-rays are electromagnenc waves havmg
wavelengths from about10™ *m10107!

(d) y-rays are electromagnetic waves hawng
wavelengths ranging from about1 0 %mw
10 m

Hence, choice (a) is correct.

Time taken by ball to reach maximum height

v=u-gT

at maximum height, final speed is zero ie,

v=0

So, wu=gT

or T=u/g

m2su=2x98=19.61vs

If man throws the ball with velocity of

19.6 m/ s then after 2 sec it will reach the

maximum height. When he throws 2nd ball,

1st is at top. When he throws third ball, 1st will
come to ground and 2nd will at the top.



41.

42,

43.
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Therefore, only 2 balls are in air. If he wantsto
keep more than 2 balls in air he should throw
the ball with a speed greater than 19.6 m/s.

According to Newton's law of gravitation, the
force between two spheres is given by
GMm
F=—n—
i’2

From the relation, we can say the gravitational
force does not depend on the medium between
two spheres hence, it remains same ie., F.

Potential energy of a
oscillator

simple harmonic

U= -12= me2y?
Kinetic energy of a simple harmonic oscillator
K =% mo? (A% - y?)

Here, y = displacement from mean position
A = maximum displacement (or
amplitude) from mean position

Total energy is
E=U+K
=1 a2 3%+ Lot (a2 - yY
2 2
= % ma® A2

When the particle is half way to its end point
Le., at half of its amplitude then

-4
=3
Hence, potential energy

2
U =-§mm2 [-4-)

According to  Curie's|| law g magnetic
susceptibility of a paramagnetic substance is
inversely preporticnal to absolute temperature
T ie.,

X ch

LN

Key Idea : Force constant of spring is inversely
proportionabtalength of spring.
Timeéperied of mass suspended from spring,

43,

T:ZKJ% ()

Now we know that,
1
length

1 -
or k o (i

spring constant «<

Since, spring is cut into four equal parts, hence
force constant of each part becomes four times
the previous. So,

k' =4k
So, new time period of same mass suspended
from one of the parts,

P | JE_T_"
T =21 4k—2‘2rc -2

In resonant vibrations of a body, the ffequenegy
of external force applied on the bodyis equal
to its natural frequency. If on jncreasiigand
decreasing the frequency of| externdl force
from the natural frequency by a, factor, the:
amplitude of vibrations reduces very much. In
this case sharp resonance will take place. Bur if
it reduces by a small factor then flat resonance
will take places '

The sharp and flat resonance will depend on
damping_present in the body executing
rescnafit vibrations. Less the damping, greater
will be'the sharpriess.

The situationt is shown in the figure.

8

Potential energy of cylinder at the top will be
converted into rotational kinetic energy and

translational kinetic energy. So, energy
conservation gives,
_lar2 1.2
Mgh = 5 Mv© + 5 Iw
1 1 MR* v* . MR?
= 5 Mv2 E 2 E’é’ [‘;' Icylinder = _2_
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47.

48.

or Mgh = % Mv?

2 4
or v _3gh

-2
or ve 3gh

Key Idea : For a expleding body, linear
mmomentum is COI’ISEWECL
From conservation of linear momentum,

Piisar = Prinat
0 =myy, — mgvs
or vy = Mgy
v m ,
or A2 LD
vy m

Thus, ratic of kinetic energies,

2

w5 MV 2
E 3 ”=ﬁx(ﬁj
E 1 m m
2 "m2V§ 2 1

2

L

Tmy

NOTE : In a colliision of two bodies whether it is
perfectly elastic or inelastic, linear momentum is
always conserved but kinetic energy need not t¢ be
conserved.

The efficiency of heat engineisn=1 - %
1
w T
or — =] -
Q4 T
Here, Q, = heat absorbed from|the solze¢ of
heat
= 6 keal

T, = temperature of spurcg
=227 + 273=500K
and T, = température of sink
=127 + 273=400K

W 400
Henceag z = 1~ 200
4 W _100
6 ~ 500
or W =1.2kecal

Thus, amount of heat converted into work is
1.2 keal.

The heat radiation emitted by the human body
is the infrared radiation. Their wavelength is of
the order of 7.9 x10™7 m to 10 m which is of

cource the range of infrared region. Hence,
human body emits radfation in infrared region.

49. Key Idea : In series order, the net capacitance
Isl
LIS B R AR
C & C &
In parallel order, the net capacitance is,
C=Cy+Cp+ Cy+.on.n.
We have given,
C] = C2 = C3=4]1F
(a) The network of three capagitéis, cambe

shown as
4uF anF
Il |1
i NN
Cy Ca
An——o>, )
ApF

Here, €, _and C, are in series and the
combination of two is in parallel with C.,.

Cher = o +Cy

4 x4
= (4 T 4] 4
=2+ 4=0pF
{b) The corresponding network is shown

ayF
i

ol
il
|

4uF
1}1
|

|

Av— c)

Cs

—eB

Here, C; and C, are in paralle] and this
combination is in series with C.
_ G +C=C5
S0, Cra =5, 7,07 Cy
_@+a)xs 32 8 o
TG+d+4 1273

{c) The corresponding network is shown
6 G G
duF 4uF 4pF

_._...B
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W cinistry W

51.

52,

All of three are in series.
1 1 1 1

S e = P
© Cnet C1 C’ C3
_1,1.1.3
) 2747373
4
C= 3]4.

All of them are in parallel,
80, Cpee =C1+Ca+Cy
=4+ 4+ 4
=12puF
Hence, only choice (a) is correct.
Key Idea : The balanced condition of Wheat-
stone's bridge i,
Raus  Rap

Rge Rpc

As bridge is in balanced condition, no curmrent
will flow through BD.

T
A/ H@G ¢
\:‘;L R
“

D

e

N

Ry =Rup + Rgc
=R+ R =2R
R, =R p + Rep™ R + Ry= 2R
Ry and Ry are in parallel gombindtion.
Hence, equivalent resistancgbegween A and C
will be.
r . BBl 4RT
ey Rl =r R:). ] 4R

In aniline —NH, group is attached ‘“Wwith
benzene ring. —NH, group shows +Myeffect
So it activates the benzene ring. Hefice, fate of
electrophilic substitution is ingreased du€ to
increase in the elecrron density at o/p pasifion.
In case of nitrobenzene, —NO deactivates the
benzene ring, so ingfittobenzene rate of
electrophilic substttion’ is 'lower than
benzene. Hence, order 6f Sg reaction :

RS-0

The pressure at which graphite will be
ttansformed into diamond at 298K s

9.925%10° pa.

53. At higher temperature the reaction of toluene

with chlorine is an example of free radical
substitution.

0] (\Z/l\-z\/ Cl —2¢!' Free radical (Initiation)

(1) (a) O +Cl— @ + HCl

CH,Cl

)] O +C12 @

am ¢l + <l

Cl, (Propagation)
(termination}



54. f]fz =12.3 ¥.

55.

56.

Initial amount (Ny) = 32 mg
Amount left (N) = ?
Total time (T} = 49.2y

N _(1y
Ng \2
where n = total number of half-lite

= Total time
~ Half - iife

4
N 1y"
SO, __[4_?

Rate constant of first order reaction
. 2.303 (A
ky="""log, 2
( } I £10 (A)L
_2303 . 08
-1 81093
(because 0.6 moles of B is formed)

Suppose t, hour are required for the change of

concentration of A from 0.9 molel 100.675

mole of B.

Remaining mole of A = 0.9 0,675 = 0.225
2.303 0.9

or k -..(i)

k= _'t‘l— 10810 m ...{:11)
From Egs. (i} and (ii}
2.303 o 0.8 2.303 o 09
T 81003 6, 98105955
2303 logm 4= 2‘?03 10g104
4 2 -1
As we know that
% AG = - nEF (value of n = 4}
—827 x10° J = - 4 xE x 96500
£ . 827 <10°
"~ 4 x 96500
E =214V

NH; H—N—COCHj
Ac,O B

57. CH3CO0H

CH; CH;
(A
NHCOCH, NH-
Br | B1
[ j H.0/H"
CHy CHs
(B ¢}

58. lLactic acid obtalfeddn the given reactinn is an
optically active(compound due 10 the presence
of chiral C.atem: It exits as d and { forms whose

ratic is 141,
CHg N
>c —0 + HCN —»
H:

CHy CH;
f I

H —CJT—OH + HO -—(f —H
CN CN

50% L-isomer 508 D-isomer

59.

4-ethyl-3-methyl vctane

60. According to adsorption theory of catalysis, the
speed (rate} of the reaction increase because
adsorption lowers the acdvation energy of the
reaction

! )

(- Rate of reaction « —— -~
activation energy

61. For Daniell cell
n ‘Zrzso4 ‘ CusSO,

1.0M | 8

001 M
Cell reaction is
Zn{s)+ Cuz'"(aq) = Cu{s)+ Zn2+(aq)

For above cell
0.0591

24
log [Zn7"]

El =E°ceﬂ - 0810 {CT_]]
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‘ 0.0591 0.01
El =FE cell = —2' IOng --l‘D—
. 0.0591 1
E)=E cell — — logg 106
= Ecell + 00591 log 10
=F cen + 0.0591 .(0)

When the concentration of Zn” is 1.0 M and
concentration of Cu®t is 0.01 M

. 0.0591 1
E;J. =Feell — __;i iogw 0—-0-1
o 0.0591 .
= ECE[I - _‘.2_ loglg 10‘2
= Ecetl —0.0591 e (i)

From Egs. (i) and (ii} E, > E,

The molecular formula of vitamin Byy is
CgaHgaN14014PCo and the chemical name is
cyanocobalamine. So, cobalt is present in
vitamin Big-

[MAgE] due to absence of symmetry of B’
ligand cannot exist in the form of cis-trans
isomer.

Acrilan means polyacrylonitrile (PAN)

[— CH; — (I:u —
CN J
n

(It is an addition polymer of acrylonirrile)
o= 1
m(l5 - 11)
(Given that C =75 JK™! mol™,
g=1.0kJ = 1000 J)

1000 100 _
5= E55aT) [m‘ 18 ‘555J
1000
= 5555 - 24K

For reaction,

No(g)+ 3H,(g) #==32NHz(3)
[NHg}”
(N1 [H1
At equilibrum '@ is equal to K, but for the
progress of reéaction towards right side Q > K,

AH 6.0
S % R -1 -1
AS = 7 273 0.02198 kJ K~ mol

=G0 273=273K)
=10.02198 x 1000 JX~! mol ™!

=21.98 JK mol™*

Q (Quotient) = An=2-4=-2

68. The method of zone refining of metals is based
on the principle of greater solubility of the
impurity in the molten state than in the solid.
Elements which are used as semniconductors
like S, Ge, Ga etc. are refined by this method.

69. IUPAC name of sodium nitroprusside
Naj[Fe (CN}sNO] is scdium pentacyanoni-
trosoyl ferrate (111} because in it NO is neutral
ligand and the ON. of Fe is III, Which is
calculated as—
2x0.N. of Na+O.N. of Fe+ 5x0.N. of CN

+1x0.N.of NO =0
2x(+1)+ 0. N.of Fe+ 5x{-1}+1x0=0
ON.ofFe=5-2=+3

70. Phosphelipids are esters of glycerol with two

carboxylic acid residue and omé€ phosphate
group.
Hence, phospholipids mawmberegarded as
derivative of glycerol infwhich two hydroxyl
groups are esterified with fatty acid, while
third is esterified with phosphfic acid.

71. Oxidation statefof ‘87in
80,7, x + (2x3) = x=+6-2=+4
Oxidatigh state of*8¥in

S0, B+ (-2x4)=-2
2x=+8-2=+6

x=+5§:+3

Oxidation state of ‘8 in
SOF 2x+ (-2x6) =2
2x = +12-2=10
x= lg =+5
On the basis of struchures
0 O
I

i
§—S
o No
O

G
(O.N. of 3=+5,

in 8,087y

o7 / g\\o_
{OM, of S=+4,
in 50%7)

§-—%
o/ [No
{O.N. af $=+3,
in 8,037)
Hence, increasing order of oxidation state of S
is
8,047 <S05% < 506"



310! me]

8 %1017 57!
=0,375x107 m
=3.75x10 nm= 4 x10' nm

73. On increasing ztomic number of isoelectronic
species ionic radii decreases due ro increasing
the effective nuclear charge (Z.4)

. 1
Radius =« = -
Ly

72. ..Frequency =

1-\.,)| o~

So, by increasing the -ve charge ionic radii
inercases and by increasing the +ve chargeionic
radii decreases.

Hence, order of radii

0% > F > Na” > Mg¥ > Al®

74. Arrhenius equation k = Ac E/RT
E
Ink=InA- RT
or log k = logA - £ __
2.303RT

Hence, E is calculated with the help of slope of

following

____E
log k Iope =~ 7 30BR

1
7
75. Rate of reaction is equald® therate constant for
Zero order reaction
lLet us consider the following hypothetic
change.
A—B+G
Suppese this teaction is zero order then
Rate «[A]°
Fate = k[A]" =k
76. Nenpreneis an addition polymer of chloroprene

or chloro 1,3-butadiene (monomer) and the
structure of chloroprene is

(—CH, =C —CHa
|
Cl

R . ;
77. >cf0—‘”* >c<
Rf

__LiAiH(B) | > <
R’ CH,NH,
OH
Hence, A is >c< and B is LiAIH,
R’ CN

78. Giycolysis is the first stage in the oxidation of
glucose, 1t is an anaerobic process andinvolves
the degradation of glucose into two melecules
of pyruvate with the genesation) ofytwo
molecules of ATP.

79, The order of basic charaeter of thegransition
metal monoxide is Tid\> VO@> CrO> FeO
because basic character of gxides decrease
with increase in_atomic number. Hence, oxides
of transitional metals if)low oxidation state
fe. +2 and & aré generally basic except
Cr0y.

Due to strong@#—F bond proton is not easily
remeveddSo, HF is not a stronger acid than HCL
Orderofhalogen acidsisHI > HBr > HCl > HF

Nal©, RN
>c ==CH — CH3 + 3(0) —gommanee
of KMnQ,
CH,

€ — O + CH;C00H
CH:

82. CH.COOH+ PClg —— CH3COCI
(A}

80

COCH3

T SN () CpHsMgBr

Anhy. A, {iiy Ether
hydrolysis
CeHse GoHg

>c<

CHjy OH

o]

83. Enanticmers are mirror image to each other but
they do not superimposable to each other,

Eg. ClHy CH;
H — OH HO— H
Bo———H 3 gl —on
CHjy CHj;
84. Np + 3H;, —— 2NH,
1 mole 3 male 2 mole
1 3
ar s mole 5 mfnle lmole
or 10v1—-5 10v3=15 10x1 =10
2 2
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Compaosition of gaseous mixture under the
aforesaid condition in the end

Hy; =30-15=15L

Ny =30-5=25[

NH; =10L
Carboxylic acid is stronger than aleohel and
water because after removal of proton,

carboxylate ion is stabilized by resonance.
Hence, correct order of acid strength is

RCOOH > HOH > ROH > HC =CH
which is based upon rate of donation of proton
or strength of base, order of basic strength

C=CH> R —0 > O > RCOO"

HO H,0H
2 + KOH-— +
a cl

50%
Coo™

00K
- QL
cl Cl

{It is a Cannizare's reaction)
For equilibrium
(a) Nu(g)+ 3M,{g) == 2NHi{g)

2
N1
[Nz] iH,1"
(B) No(g)+ 0y(g) = 2NO(g)
_ [NOT? N
z—m—;j—ro';]‘ ...(ll)
(©) Hy(z)+ -_Eoztg) = H0(g),
O L 22 @ g, ™

[Hy) Q14
For reaction,
2NH,(2) + goz(g) ==2NO(g)+3H,0(g)
[NO]? »[H,Q)°
K= T 173
INHA“[O,]
From equations niumber{{i), (ii) and (ii)
Ky Ka_";_
1

- (iv)

e

AH ®jncr o= AH?  for the reaction

89.

90.

91.

02,

93.

24.

Because in this reaction one mole of XeF, is
formed from its constituent elements.

Bond energy of sigma and pi bonds are not of
the order of 264 k)/mol and 347 kJ/mol
respectiviey. The bond energy of C—C is 347
k J/mol and for C=C is 619 kJ/mol.

B(OH); is not protonic acid because it does not
give proton on ionisation directly while it acts
as Lewis acid due to acceptance of CH™ from
water and forms a hydrated species.

B(OH); + HyO —[B(OH),]” + H *

In (CH;); Sn (organometallic compounds of
tin) single honds are present in form of sigma
bond. n bonded organometallic compound
includes  organometallic  compounds) of
alkenes, alkymes and some oth@Epcarbon
containing compounds having # clectrons in
their molecular crbitals.

CHy
I
He | " CHj
i,
The COTTEEH, aorder /of ionic radii of
v La®WEut and Lut, is

¥ < Lu¥he B < La™ because Fu and Lu

aré theemembers of lanthanide series (so they
show(lanthanide contraction) and la is the
representative element of all elements of such
serics and Y ion has lower radii as
comparison te 12" because it lies immediately
above it in periodic rable,

The catalytic activity of transitional merals is
due to their variable oxidation state.

In complex ion [CoF.]*, Co is present as +3
oxidation state
57Co =157, 252 2p°, 3% 3p° 347, 45®
Co™ =157 252 2p°, 35% 3p® 34"
3d°

Lp1]1] 1]
I |

unpaired electrans

Thus, the number of unpaired electrons in 34
sub-shell of [CoF, ] is 4.



95, Chargaff's rule states that - amount of adenine

96.

97.

98.

101.

102.

103.

104.

105.

is equal to that the amount of thymine and the
amount of guanine is equal to that of the
amount of cytosine.

The energy of activation of reverse reaction is
less than or more than E .

Energy of activation of forward reaction.

AH =(Ea)F '{Ea)R
Because it depends upon the nature of
reaction,

If (B, )y > (E4)g - reaction is endothermic
or (B )y < (E,)y .reaction is exothermic
For ideal solution,

AH glution = AHy + AH, + Al
Agl——AgT + 1
For binary electrolyte

K5p=s?‘

99.

100.

where s = solubility in mol/L
1.0x107% =%
or  5=1x10"mol/L
solubility of Agt in KI selution
=1x10° %107
=1x167"? mol /L

For the reaction,
CsHplg)+ 502(g}———+3C02(g)+ 410N
An = pumber of gaseous moley of products
— number of gaseous moles of reactants
=3-6=-3
A =gAE + AnRT

AH - AE = ARRT

AH—AF S - 3RT
The fraction of unoccupied site in sodium
chloride erystal'is 5.96 x 1073,

or

Genetic map is a diagram which showg!the
relative position of genes on a chromosome.
Strurtevant in 1911 prepared the first genetic
map of two chromosomes of fruit fly,

Skoog (1954-56) found that | coconul milk
contains a  substance“ cytokinin, which
stimulated cell divisicasiigobacoe pith culture.
Abscisic acid is known agartural plant growth
inhibitor. It produces §énescence, abscission in
leaves and dotmancy in'bads and seeds,
Auxin is a planb growsh hormone. Gibberellin
is also a\plant)growth hormone which is
origisfally isgiated from the fungus Gibberella
Sujikipor.

UGUW,— cistine

UAC — tyrosine

UGG ~» serine

UV — phenylalanine

UAG, UGA, UAA -» are stop codons
UAG — start codon.

TMV is Elongated rod-like, 3000A (300nm}
long and 180A (18nin) in diameter.

The enzyme-linked immunosorbent assay
(ELISA), also hknown as the Enzyme
immunaassav (EIAY has become a widely used

106.

107.

108,

109.

serological technique for, detection of AIDS.
The enzymes used for labelling in ELISA
include horse radish peroxidase, alkaline
phosphatase, B-galactosidase, lactoperoxidase
ete,

Convergent evolution is the acquisition of
same or similar characters by distantly related
lines of descent. Dogfish (pisces) and whale
{mammals) have acquired aquatic character
though distantly related.

During the process of translation an initial
complex is formed berween m-RNA, 305
ribosomal subunit and methienyl t-RNA. This
complex is formed due to association of
IF, If,, IF;  initiation factors and GTP
molecule.

Sycon belongs to phylum Porifera. The porifers
are most primitive group of multicellular
animals. They have no tissue grade of
organisation, and represent cell aggregated
body plan; hence, included in the subkingdom
Parazoa.

Viruses are noncellular obligate parasite. In
the free state they are just like the particles.
They do not have their own metabolic
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111.

112,
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machinery. They use host's machinery for
multiplication.

Professor F.C. Steward of Cornell University
(USA) demonstrated that mature cells
removed from a carrot and placed in a suitable
culture solution could be stimulated to start
dividing again and to provide new carrot
plants {totipotency), Totipotency is the
inherent capability of a single cell which
provides the genetic programme required to
direct the development of an entire individual.

Phosphorylation refers to the process in which
ATP is made when energy is used to bond
another phosphate to ADP. In photosynthesis,
the energy is supplied by light; and the process
is therefore, called photophosphorylation.

The function of T-cells is to provide immunity
(cellular type) and not to scavenge damaged
cells and cell debris. These are produced in
bone marrew and mature in thyreid. Hence,
the only true statement is that there are three
types of T-cells-cytotoxic, helper and
SLLPPTessor.

Wilson and Sarich choose mitochondrial
DNA {mt-DNA) for the study of matemnal! line
inheritance. While Y-chromosomes were
considered for the study of human evolution
particnlarly male domain. It is possible
because they are uniparental in origin and do
not take part in recombination.

The young forms of housefly (maggot, pupas}
are entirely different from the adult, the
metamorphosis being complete
(helometabolic metamorphosis),
Metamnorphosis is & process duringgwhich an
animal undergoes a comparativelyf rapid
changes from their larval stagesito adult form.

Carotenoids are a group ofiyellow, red and
orange pigments whichgfunction as acessary
pigments and protect chlorophyll molecules
from: destruction by \dnftensive light rays.
Carotenoids have three abserption peaks in the
biue-violet rangeof the spectrum.

A species \isWa “group of organisms that
interbréed freely intheir natural setting and do
not interbreed), with other population. In
siiple words, members of one species are
reprodietively isolated from members of other
species. Species s the basic unit for
understanding taxenomy as well as evolution.

117.
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Genetic drift or Sewall Wright effect is
statically significant change in population gene
frequencies resulting from by chance and not
from natural selection, emigration or
immigration. In sirnple words, random loss of
alleles is known as generic drift.

The main function of the Henle's loop is to
absorb water from the tubular lumen. thus
making the urine concentrated. If loop of
Henle becomes absent then the vrine becomes
more dilute.

During prolonged fasting, frst of all
carboydrates are urilised which includes
glycogen stored in liver. This is followed b¥the
breakdown of adipose tissue—thus providing
lipids and lastly the body utilises proteins

Main cell body of neuron is called as eyton‘er
soma. It contains a large and centrally located
nucleus, mitochondria, Gelgi bodiess® rough
endoplasmic  reticulum,\ Iysofomes, fat
globules. Besides these sama_also contains
Nissl's granules _or neurofibrils. These are
masses of ribodomes and ¥ough endoplasmic
reticulum and ‘arefengéged in the process of
protein syfithesis,

Mitcchondria arg originated from pre-existing
mitéehondria. /These are semi-autonomous,
liinggorganells present in all eukaryotic cells.
These contain DNA (inr-DNA)Y. The available
evidenges show that the genes locared in
fir-DNA control the cytoplasmic male srariliny.

Apical meristerns are primary metistems which
are located in the growing points (roots and
shoot apices), as well as buds in the axils of
leaves. The varicus organs increase in length
due to activity of apical meristem.

In tropics, there is no sharp distinetion
between the seasons; hence, there is not much
difference in the activity of tambium. In a
diffused porous wood, the large sized vessels
are distributed through spring woed and
autumn wood. e.g., Syzygium cuminl.

Idioblast seems to be most appropriate (not
correct} choice. Invertase and pepsin are
enzymes proteins  (contain  nitrogen),
bacteriochlorophyll alse contains nitrogen.
Idioblasts are cells having crystals of calcium
oxalate, called raphides.
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. Drosophila, the sex is determined by ratie of
the number of X-chromosomes to the sets of

130.

131.

132.

Dicker and Tio ({1959) discovered
photorespiration in tobacco plant. It is a light
dependent process of oxygenation of ribulose
bis phosphate (RuBP). During this processCO,
is liberated and O, is consumed. C4 plams
avoid photorespiration by following Hatch
Slack Pathway.

Accumulation of K ions in the guard cells
during the day time is responsible for
migration of water molecules from subsidiary
cells to guard cells. This increases turgidity of
guard cells and thus stomata become open.

CAM (Crassulacean Acid Metabolism) plants
open stomala only at night (when temperature
is low and humidity is high) to cause lesser loss
of water, (e.g., Agave, Opuntia etc.).

The four most commeon elements in living
organisms are H, C, O, N, These are also called
as framework element.

demounstrated  that  in

Calvin  Bridges

autesomes. According to balance theory of sex
determination, Y-chromosome of Drosophila is
not important for the determination offsexe

Christmas disease is another name for
haemophilia B characterised hyfthedeficiency
of facror [X. Down's syndronie is#hedisprder
results when one chromasome (21st
chromosomes in human beihgs) is\present in 3
copies. Trypanosoma, is 4 protozoan, which
causes sleepifg sicKness {African
trypnosomiasis), Hepatitis B is caused by the
hepatitis virus (HBVD.

According to law of independent assortment of
Mendélyalleles segtegate randomly from each
other f'e., alballeles separate from each other
during, gamete formation and are inherited
independently from one another. But genes
which are locared on the same chromosomes
(called linked genes) do not  assort
independently. Such type of genes are called
linked genes and this phenomenon is called as
linkage.

It has seen variously that one t-RNA molecule
codes more than one amino acid molecules.
This is possible due to improper pairing of
third codon with the first anticodon of (-RNA.
This is called degeneracy of genetic code. This

133.

134.

135.

136.
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138.

139.

pairing is not very stable and is allowed due to
wobbling in base pairing at third position.
Wobble hypothesis was propased hy Crick
(1965) to explain this phenomenon.

The environmental check on biotic potential is
called environmental resistance.

Biotic potential — overall reprodugtive outputy
Fecundity — reproductive outphit, usudlly of
an individual.

Prolonged intake of fluoride polluted water
causes stiffing of bone andyjoins! particularly
spinal cerd. Due go affinity®¥ith calcium,
fluoride stores in banes which causes mottling
of teeth, bone pains andgoutward bending of
legs from thegknees. This is known as Knock
Knee Syndrome.

Viruses, ‘are mnon cellular, obligate
parasites. They have DNA or RNA as genetic
material (Rever both). Genetic material of
virus i8¥covered in an envelope, known as
Capsid. Viruses do not contain their own
metabolic system instead they occupy host's
metabolic system after entrance in them.

In Spirogyra, the sexual reproduction involves
the fusion of two morphologically identical
isogametes, and physiologically dissimilar
anisogametes. This is a case of primitive
anisogameter. In this the active gamete is
known as the male and the passive as the
female.

Phenetics (Greek Phain-tc appear, the term
phenotype is derived from this same root)
dedicates taxonomic affinities entirely on the
basts of measurable similartdes and
differences.

In alcoholic fermentation, (a) NADH {formed
during conversion of triose-3 phosphate to 3
phosphoglvcerate) is oxidized to NAD™ (b)
electrons are accepted by acetaldehyde formed
by decarboxylation of pyruvate,

During bic-gas formation, digestion of
cellulose s slow (rate-limitdng) and most of
the lignin is not decomposed. After cellulose
lignin is the most abundant plant polymer. It
forms 20 to 30% of the wood of the tree.
Lignin is a complex polymeric molecule, made
up of phenyl propanoid units. Cellulose is a
large chained polymer of glucose molecules
which are linked with each other by glycosidic
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bonds. Hemicellulose are branched pelymers
of glucose, xylose, galactose, mannose and
arabinose.

Industrial melanism is an example of
directional selection-changing environment
leading to change in the phenotypic/genotypic
constitution of a population.

The cells of queiscent centre have lower
concentration of DNA, RNA and protein as
compared to other cells in the root apex. These
cells also have fewer mitochondria, litde
endoplasmic retculum and very small nuclei
and nucleoli. The region of queiscent centre
was discovered by Clower (1958).

Ratioc of cytokinins to auxins conirols
differentiation. If both of these are present in
equal guantities, the cells divide but fail to
differentiate. If there is more cytokinin than
auxin, shoot buds develop. If there is more
auxin than cytokinin, roots develop.

The archesporial cells divide periclinally,
cutting off priimary parietal layer {forming wall
later on) towards the outer side and primary
sporogenous cells towards the inner side.

Archesporial cells

Periclinally
Primary Primary
parietal sporangenous cell
layer

Malybdenum ions are components of several
enzymes such as nitrate reductase and
nitrogenase which are involved in biological
nitrogen fixation. Nitrate reductase ¢ztalyses
the reduction of nitrate to nitrite_duting its
assimilation by the plam cell while nirogémas
enzyme CORverts nitrogen ifAto ammonia in
nitrogen fixing organism.

Deficiency of zine js charagiegized by a
reduction in internodal growth due to which
plant develops rdsette habit“of growth. The
leaves may also besmalland distorted. These
results are dueteloss of capacity to produce
auxin indoleacitic acid.

In C, ‘plamts,), CO, is picked up by
phasphoenolpyruvaie (PEP) and the reaction
being\catalyzed by PEP carboxylase.

147.
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PEP carboxylase

CO, + PEP Masonryl calis of Oxalo acetic acid
a Cy plan:
deydra | uanpH
genase
Malic acid
+
NADP*

Mycorrhizz is a result of symbiosis between the
roots of higher plants and fungi.

In this association, plants provide space and
prepared food material to fungi in exchange of
this, fungi help in absorption of minerals and
water to plants.

Order Cycadales includes both living and logsil
members which ace originated in the vpper
triassic period of the early Mesozoic erd.

The family Cycadaceae of this order has 10
living and one fossil genera.gCveas comes
under living genera. It has @ long avriting
history. So, is also known as fossih

Boron is required by planats for (i) uptake and
utilization of Ca' ", (i) pellen germination and
cell differentiation \@(iii} | carbohydrate
translocaton.

The apophysis, of moss capsule contains
chloropldst Ybearing” parenchvmatous cells,
called (as ghlotenchvma, Due to presence of
chléroplasts, xhlorenchyma cells have the
ability to“prepare food by the process of
photosynthesis.

Theterm “antibiotics” was firsttime used by S.A.
Waksman in 1945. Antibiotics are the
substances  which  are produced by
micro-organisms such as fungi or bacteria.
These substances are harmful to the growth of
other micro-organisms.

e.g., Penicillin, streptomycin. chloramphenicol
ete.

Curer most layer of endospermincereals suchas
maize is known as aleurone layer. This layer is
consisted of aleurone grains. Each grain is
surrounded by a single unit membrane layer.
Aleuron grains contain protain, phytin
phospholipids and carbohydrate.

Though living organisms tend to muldply
geometrically, the number of individuals of a
species tend to remain constant over a long
period of time. Qur of hetercgenous population
{due to variation) best adapted individuals are
selected by nature.
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Dolphing are mammals which respire by lungs,
which are situated next to the heart in the
thorax caviry.

Grey spots of oat are caused by deficiency of
manganese (Mn). Jt is a trace element,
required in very small amount. Manganese
exists in the soil in the form of bivalents,
trivalents.

H.J. Muller was awarded Nobel Prize in 1946
for his discovery of the production of
mutations by X-ray irradiation.

Encystment of Amoeba is occurred regularly ro
tide over unfavourable - conditions like
drought and extreme temperature etc. During
these conditions, the Amoeba forms a covering
or cyst wall around itself.

Crotolaria juncea (Sunnhemp) and Athagi
cametorum are among the planis which are
used as green manures in India. These green
manures help the soil through increasement of
area and water holding capacities and fertility.

N,—fixing organisms (eubacteria/
cvanobacteria) as well as Archea fare
prokaryotes—hence, classified among Mnera
under five kingdom concept proposed “by
Whittaker.

When a pair of conrastingfcharagters are
crossed with each rogethergthen & generation
has only one type of charagter. This. éxpressed
character is known 4sWdominant character
while the charactepswhich cauld not express in
F, generation is Known as regessive character.
in pea plants, tallitess, /round seed, vellow
seed, purple flower,Sgreen ped, inflated pod
and axial flewer are dominant over dwarfness,
wrinkledyseed, green seed, white flower,
vellow “pod,Weonsticted pod and rerminal
flowerirespectively,

As aresult of studies by S. Blixt, itis now known
thateMendel's seven selected characters are
located on four chromosomes. Of these, two
characters are located on chromosome number
1 three of chromonsome number 4. One each on
chromosome number 5 and 7.

Lemon is 2 hespridium type of fruit. Epicarp of
this fruit contains many oil glands. Below
epicarp is present a fibrous part which fuses
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with epicarp, this is known as mesocarp. While
endocarp projects inwards and forms distinct
chambers. Many uniceflular juicy hairs are
present on the inner side of endocarp which
are edible parts of this fruit.

The term homologous was intrpduced “by
Richard Owen (1834). Homoldgous ergans
are those organs which are similar in origin
and basic structure but are adapied differently
to perform different functions. e.g\ Fore limb
of hurman and wing cf.bat.

Forelimb af human

wing of bat
Fig . Homologous organs of human and Bat

Natural theory of Darwin did not believe in
any role of discontinuous variations. Darwin
called thesc variations as ‘sports’. While Huge
de Vries used the temn mutation to these
variations. These variativns are sudden
heritable changes which can occur in any stage
of development.

Liver Nuke (Fasciola hepatica) is a ‘digenetic
endoparasite f.e, ir's life cycle completes
within two hosts. The primary host is sheep
and the sccondary or intermediate host is fresh
water gastropod. snail. Fasciola hepatica
infects it's intermediate host at miracidium
stage and it's primary host at metacercaria
stage.

E. coli resides in the large intestine of human.
Therefore, if these are present in water supply,
it can be guessed that water supply has besn
contaminated by sewage.

Down's syndrome is the result of risomy in
which chromosome number 21® contains an
extra copy of chromosome {2A + 1). Affectad
mother will produce 50% normal egg cells and
rest 50% eggs are of abnormal type,
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In normal case

28+ XX (@) SA+ XY (r") ... Parents
{A+X) A+X)A+Y) ... Gameles
Fusion
{24 + XX) {2A + XY)
Normal offsprings
In abnormal case
(2A + 1 + XX} (2A + XY)
Female with Nomal
Down's syndrome maie
A+1+X} (A+X) {A+Y) {A+X) Gametes
(2A 41+ XY) (2A+1+X%X)
50% offspring with
Down's syndrome (2A+XY)  (2A+XX)
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50% offspring with
normal trafts

(n + 1) — abnermal cgg

n — normal egg

Fusion of normal egg with 2 normal sperm
{comes from farther) produces a normal
offspring while fusion of abnormal egg with.a
normal sperm will produce an abngrmal
offspring.

UAA is the ‘stop’ codon; hence, polypeptide
chain will not grow after 24th amino acidaln t
he absence of new initiaf#lg edon| rest of
codons will not be able to translate,

Pellagra ({ralian Pelle - skin‘agra #rough) is a
skin disease which is caused due ro deficiency
of vitamin B; owduizcim, Pellagra is especiaily
frequent among the ‘people eating food with
low tryprophamifan-essential amino acid).

Magnegium is\at the centre of the porphyrin
ring in chlorephyll.
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Structure of chlorophyll-a molecule

Though trace elements are required for various
uses, most of these have a signifiganfyrole 4n
enzyme activiles (c.g, [dinc activates
carboxylases, carbonic anhydrase and various
dehydrogenases}.

Out of 64 codons thiee (UAA, WAG, UGA) are
chain terminating \ gédons-the translating
mechanism is s#16Pableto rgad these codons.

{(a) 61 codohs are gsed to code ali the 20

essential Amiro acids.
(h) Ot of 64, 3'cBdons, UAA, UAG, UGA does
not ¢éde'any amino acid molecule.

Phancrogamé is a group of plapts which
produce seeds and flowers. [t includes
gymnospermic and angiospermic plants. While
crvptogams is an other group of plants which
do not produce seeds and flowers. e.g., Algae,
fungi, bryophytes and pteridophytes.

Fern is a pteridophyle and Funarig is a
bryophyte both these produce spores but not
seeds,

Systernic heart refers to enteric heart in lower
vertebrates. {t pumps the blood to different
body parts aud not 1o lungs.

The actual distance between twn genes is said
to be equivalent to the percentage of crossing
over between these two gencs. Since the two
genes lie at the ends of the chromosome, there
are 100% chancas of their segregation during
crossing over,
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Bacterial chromosomes are circular DNA

molecules.

Loose connective tissue, also called areclar
connective tissue, is the “packing material” of
the body that anchors blood vessels, nerves
and body organs. It contains fibroblasts that
synthesize the fibres and ground substance of
connective tissue and wandering macrophages
that phagocytize pathogens or.damaged cells.
The different fiber types include strong
collagen fibres and thin elastic fibers formed of
the protein clastin. Adipose (fat} tissue is
considered a type of loose connective tissue,

Bundle of His is a network of specialised
conducting muscle fibres (Purkinje fibres)
which wansmit the impulse from AV node to
al] parts of both the ventricles.

Chiru, is the source of shahtoosh,

Carcinoma is a malignant or metastatc
tumour. It can extend to the neighbouring
cells, this process is called as metastasis. These
tumours are generally located in epithelial
tissue and glands.

e.g., Breast cancer, skin cancer, stomach
cancer, lungs cancer, pancreas cancer@rc,

Hyposecretion of  parathormcne, from
parathyroid gland leads to tetamypdisorder. It
causes the lowering of blood caleium level.
Insulin deficiency leads go disease| diabetes
mellitus  (hypoglycemia).|\Hypetsectetion of
thyroid hormone résilts wof gigantism in
children.

Relaxin deficieficy prevents the process of
parturidon. Low gécretion of thyroid hormone
results ofs cretinismamift’ infants and children.
Deficiencyaf prolactin hinders the development
of mamimaryglands and secretion of lactn.

Pfoduction of vaccines is the most important
example of the use of large scale cell culture
e .z Polic vaccine, BLV vaccine, rabies vaccines
etés > A vaccine is a suspension of
micro-organisms that will induce immuniry in
a host, long before the attack of pathogenic
microbe.

Ommatidium is the basic unit of arthropod
compound eye; it comprises a cornea lens,
crystalline cone, a group of usually 7-8 retinal
cells redially arranged around a central
rhabdome.
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Given certain conditdons, the allele frequencies
remain constant from  generaton to
generation. Under these conditions, a
population would be in equilibrium and there
will be no evolutionary change. However,
many evolutionary changes usuallyfoccur
following the appearance of new alleles and
source of this is mutation.

Tricarboxylic acid cycle is also known as citric
acid cycle or Krebs cyclegThis)is anyaerobic
process, takes place in the\\mamix of
mitochondria. Krebsg@liscovered #this cycle in
1937. So this is also known as Hens Krebs'
cycle.

In certain cases, where normal fertilization is
not possible, ovum from the female and the
sperm fromsthe fhale are mated in vitro. The

gbte, latepyen, is implanted in the uterus
where further development into baby takes
place. Patrick Steptoe and Robert Edwards first
time developed ‘test tube baby' technique in
1578.

Hgrobacterium tumefaciens {s a plant pathogen
that causes a disease of plants called crown gall.
The tumour like gall grows whenA.
tumefaciens inserts a plasmid (Ti plasmid),
containing bacterial genetic information, into
the plant’s chromosomal DNA. So, for this
reason, this bacterium hasbeen extensively used
as vector for gene transfer to plant cells.

Approximately 69 mammalian species, 40 bird
species are threatened in India alone.

Formation of a single stranded linear chain of
complementary genes {m-RNA) on the template
strand of DNA in nucleus {eukaryote) or in
cytoplasm  (prokaryotes} is known as
transcription. Promoter is the nucleotide
sequence to which RNA polymetase binds and
initiates transcription.

Embryonic axis are formed very early in
development and somedmes by the polarity of
the egg.

Lac operon refers to the DNA sequence in the
genome of the bacterium E. coli encoding
enzymes involved in lactose uptake and
metabolism.

Since genotypes/phenotypes of both parents
are same-—only sources of gametes are
reversed, these crosses are called reciprocal
crosses.
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expressed in one sex only. Moustaches, beard
are found it human males only. It was
suggested on the basis of statistical analysis
that premature baldness is controlled by a
dominant gene, which expresses only in the
presence of a certain level of male hormone
{androgen).

Sickle cell anaemia is a genetic disorder in
which abnorma! haemoglobin is formed
because valine replaces glutamic acid at the
sixth posidon on [ chain. Bur the persons
having this disease do not suffer from malaria
as the parasite fails to thrive in such RBCs,

The word cryptogam came from the greek
word cryptos - hidden : gamos - marriage.
Sporopliyte is a stage in the life cycle of a
plant. In ordinary conditions it always diploid.
Thallophytes are the group of lower plants
which do not have vascular supply, eg.,
Bacteria, algae, fungi erc.

Bryophyta is a2 group of cryptogams which has
Jthe amphibious type of adaptation.

Ginkgo is a gymnospermic plant so it comes
before angiospermic plant, Pisum (pea).

* Rhizopus is a fungus and Triticum (wheat) is an
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angiospermic plant.

Optien ‘¢’ has both angiospermic plants and
option ‘d" has both gymnospermic piants.
Biological concept of species says that only the
members of a species can breed freely in
nature to produce fertile offsprings. The plant
tobacco (Nicotiana) has two different species,
Nicotiana tobaccum and Nicotiana sylvestris.
These two species cannor reproduce freely.

Biosystematics  aims at  morphological
delimitation of taxa but incorporates evidences
frem genetics, cytology, anatomy, paiynology,
chemistry, physiology etc.

Bartheolin’s glands {(Bulbovestibular
glands) are one pair, small sized glandsafind
just behind the labia minora one off eithep
sides of vaginal orifice. These lubricate the
vagina during mating and pérturitonmby
secretion of mucus,

Passive immunity is the one inwhich the
individual acquires presformed antibodies
from outside and so ig'the gase of the immuniry
that foetus/infant/acquires from mother via
placenta/mother’s milk.

d
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