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An ac voltage V.=220 sin(2 x 103 v,
applied to @ 8¢ es LCR circuit. Thenlh_ i
current am jitude in this circuit js . the

(Given : L
(1) 11.0A (2) 22.0A
a) 22 A (4) 5.5A

ath of molecules in

ean fre€ p
géeal?as A is half that of another idea] g,¢
B. The diameter _of the spherical molecyjeg
of gas A is ce the dlame?e'r of the
ules of B: 1f number densities of the
*d B are na and ng, Tespectively

then the €0
1
- (2) naT5;MB

(4) ™= 2ng

A cylindn'cal cork of uniform density floats
in a liquid of density p1- If the cork is
sed, it oscillates

depressed slightly and relea
harmonically with time period T. If the
another liquid of

same cork floats in
density po, then the similar oscillation has

time period 2T. The value of pa/py 18
(1) 1/2 (2) 1/4
(3 4 (4) 2

ring-mass simple harmonic
The mass of

Consider a sp
pring

oscillator in one dimension.

the particle is m kg and the 8
1, At a given instant

the extension of the spring is x meter an

the speed of the particle is yms~1. On the
x- x{planfe, if the graph of v as a function
of x is a circle, then the correct optiof! is:

2 k=Jm

constant is kK Nm~™

(1) k=m?

1
@ ko @ k=m

F2
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(Hindi+English)
In an adiabatic expansion, the temperature
of one mole of an ideal monatomic gas
(v=5/3) decreases from 60K to 50K. The
work done by the gas in the process is :

(Take the universal gas constant as
R=8.3 J mol-! K- 1)

(1) 124,57 (2) 166J

B) 4154 (4) 83J

The following table presents the part of the

electromagpetic spectrum and their
corresponding major applications.
Part of the
electromagnetic Applications
spectrum
P | Microwave | \1 Sor puriying J
the water
Q | UV rays \II Ft‘li‘;g)od ing
For AM and FM
R | Gammarays |l | communication
systems
| . For treating the
S | Radio wave v Cancer cells

The correct option is

(1) P QL RV, S-II
(2) P Q-1v, R-I1I, S-1
3) P, Q-I1, R-IL, 8-V

@) P, QIV,RIL SN
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A beam of light

such that photo-elcctrons are gen
If power of the light source starts to
with time ¢ then

decrease linearly

variation of the photocurrent I and
magnitude of the stopping potential V1
with time is best represented by :
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10.
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Bob B of mass m at rest is hanging
vertically from the ceiling via a massless
string of length 10 m, as shown in the
figure. Point mass A of mass m travelling
horizontally with speed 10 ms ! hits bob
B elastically. The bob B rises h meter after
the collision. Taking the acceleration due
to gravity g=10 ms~? and neglecting the
size of the bob, the value of his :

2

@ 7

An ideal gas is made of polyatomic
molecules. Each of the molecules has
three translational, three rotational and
fnumber of vibrational modes. If the ratio

of heat capacities Cp/C,, of the gas is 8/7,
then the value of fis :

(1) 2 2 1

3 4 4 3
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(1) R? (2)

R1/2 (4) R3/2

(3)

11. In the measurement of viscosity of Jj

12.

A

mﬁ%"ﬂ'ﬁ.ﬁ

locit (uiq
using terminal  veloci g cxpeﬁmh”g
spherical balls of same radius by ha‘-’in'
different densities ar'e uscd“ The Vari;,tif:
of the terminal velocity (1) with the Fatjg |
density of spherical ball (0) to deng;,

S of
the liquid (p), i8 best represented by .

(1)
afp
(2) P
T
i
(3)
(4)

In a solar System, the time-period of
revolution of a planet tracing a circular orbit

of radius R is Proportional to :

1 R Bl e

(3) R1/2 4) Rz
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(1) (m-M)(R-12 (2) O
(3) M-m)R+12 () (m-M)R+r)?

14. FAefaf@a wfada sfafrn « ffear Hifeg
238 U __)234th +4 He

2381y, 234ThH R “‘He & WM AR
238.050 u, 234.043 u 3R 4.003 u I
FNFTFRATQHA, keVH, B

[Rarg:1u = 931.5 MeV ¢~ 2]

(1) 3736 (2) 3740

(3) 3726 (4) 3730

Hindi +Enﬂ!l_|]

13. A solid sphere A of radius R and mass M is
attached at a point to a smaller solid
sphere Bof radius r < R and mass m < M.
Assume that the line joining their centres
lies along the horizontal. The moment of
inertia of the system calculated about a
vertical axis passing through the centre of
Ais I, and that caleulated about a vertical

axis passing through the centre of Bis Ig.
The difference I, —Jis :

EIA :I Ig

i ‘

A B A '\B
(08 (=F

-—— -

(1) (m—M)(R—I{)?i___“;_-_(Q) 0

(3)  (M-m)R+ r12_ (4)  (m—M)R+1)?

14. Consider

reaction :

the™ = following nuclear

238U _>234:-n,1+4He

Take masses of 238U, 234Th and %He as
238.050 u, 234.043 u and 4.003 wu,

respectively. The Q-value for the reaction,
in keV, is : P

[Given: 1u = 93f5 MeV ¢~ 2]

— (2

(1) 3736 3740

.-l'..T_

(3) 3726 ~ 4) 3730
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QY uRued, (A) 3R (B) w R 3, e & vl &
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Qh ol UfcRIY ATy UTieh eHTHe, + o 8, STafd gt
T UfoRIY dTd TUTich RUTTees, — o &1 3 afkgul &
vaTed 4RI @ 1, 3R I, gRT &ifar mn @1 e
dIIAM W, g1 afaRterat @t afekty R, 81 -9
ATGHT FEIT ST 8, 37 uRuei # 4Ry & aRadq &

guiq &3 a1 98t Qe &
v b
- i
—
Ryl1-aAT)
Ry(1-waT)  Ry(15aAT) ;m
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(1) I, 5T & Safdh [ aedr e
@) I, R I3 R BIE
(3) I, R e @ v [;Fedr 8

(4) I, o @ Stefeh [ Fear g

15. Consider

indi+Engiiey
a fixed uniformly  chargeq
: : it] dius R and totg)
insulating sphere with ra |
charge +%. A point charge —d (Q“Q} with
mass m is released from rest at a distance
of 3R from the centre of the charged

int charge reache
sphere. When the point € : i
tlge surface of the Spk{ere, its speed is :

(eg is the permittiiﬁ'ifj{ of vacuum, neglect
gravitational forces].’

oq > .;2) \/T
31TEOIUR e 4'rr€0mR

(1)
3Qq =6
@) zwomr P (3meomR

. Consider two chcuii;, (A) and (B), each

having two resistors.” One of them has a
positive  temperature  coefficient  of
resistance, + a, while the other one has a
negative temperature of coefficient, —a, as
shown in the figure.-The current through
these circuits are denoted by I, and Ip. At
initial temperature, the resistance of the
two resistors is R, As the temperature is
increased, the ' cofrect option that

describes the variation of current in these
circuits is :

._—"’ —t—

Ro(1-cAT)
——AAMA—
Ry(1+aaT)

®

Fli ‘ja

Ry(l-adT)  R1+adl) 1 '

(0]
(1) I,increases whﬂf: Ig decreases

(2) both I, and I remain constant

(3) I, remains" _g:fonstant while

Ig
increases

(4) I, decreases while Izincreases
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R RN T O i o - e ok R B

z fea ¥ qah e v & 81 g ot B v
t & Y, SR sarEat F A=A (1 +sin ) F w0 d
aﬂaﬁamaiaaﬁﬂwﬁmastﬁmasmﬂqq

7 &1 g1 arelt AR P& 1oneas araeR -
deufarg, @ d: Pisaiads

(1)

*4

(2)

Pa

(3)

(4)

U HIeH iR E gaagt, O & wele & S
20 eV B, et a1 A T e &1 S oh vt
" p, qUT Wl & A T ppy, H AT,
Pe 2.

PpPh

(STeRTST Y AT = 3 % 108 ms ~ !, SoagI ol A

=-1.6x10"19 C 3R FoagH @ FgAH
=9x10~3! kg )

(1) 225 (2) 275
2 1
(3) 750 (4) 350

18.

]Hlndhzg‘uﬂ

17. A conducting loop of finite resistance lies
on the x - y plane. There is a constant
magnetic field in the z direction. The area
of the loop/~yaries with time ¢,

as
‘in appropriate units. The
figure tha; ‘_"’;correct}y indicates the
qualitative -behaviour of the power
P dissipated_in’ the loop as a function of
time is : 3

Py

(1) i~

(2)

3)

(4)

A photon and an electron, each of 20 eV
energy, move in free space. The ratio of
linear momentum of electron p, to that of

LT
photon pph,g_-,E‘g.— is :
Pph

(Take speed?_?‘of.jﬁight =3x 108 ms ™!, charge
of electron == 1.6x 10~ 12 C and mass of

electron = ghﬁj_{) =31 kg)

(1) 225 ,_fr- 2) 275
B

2 ™~ 1

® 20 ¥ Y 35
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& Praate & e axd §1 o ky' b & R d

(1) |L"T”‘K‘3]
(2)  [L-IT-1K-4
3) [L-1T-1K-2
(4)  [L-1K-2

2 3T T & TR T qR A AR B, A
3R 21 YRT U 8 Rar d A s @ &1 aR A ST ufd
SIS TS P G A qHOEH & IR U8 T
frgga-efl/Afa wef w g 21 ar B &t wef @
h $aT¢ 0 fRR @1 71 &1 h ot e aRATO AT
mAtﬁaf#mqaés,%:[ggﬁﬂum%aﬂwo

fafa & g grmaar 21
2po 12 : 4o P
(1) g (2) g
pol? pol?
3) 2m\g ) TAE

frfofea 7 @ g a0 & g ‘g demiue’
(index correction) Ft I gicil 87

(1) Siffeher d &1 IUANT @R A=l I hichd
&3t &1 ATgH

(2) A A BT ITGNT ek A hi AT
ATa

(3) Hier &g a1 IUUNT & e AR b HfeRr
a1

(4) O e @1 IUENT IR [T @1
ATqE

l'rﬁndimn@

19. Consider that o,, kg, b represent Stefap_

Boltzmann constant, Boltzmann constang
and Wien’s displatement law constant.

respectively. The dinension of o, kg'b is -
(1) [L—lT—lK—rS.] )
@ LK
3) LT K72
4 [LK™? (T

. Two infinitely lbng parallel conducting

wires A and B carry currents I and 2]
respectively, in the same direction. The

wire A has uniform mass per unit length \
and lies on an insulated floor. The wire B
is kept fixed at a height h above the floor.
The minimum magnitude of h so that the
wire A does not rise from the floor is :

[g is the acceleration due to gravity and y,
is the permeability of free space.]

2l 4uol”
B —— 2 —=

TAg Fa, mAg
@ L 5y g koD

2mw\g ; TAg

. Which of the following measurements

require ‘index correction’ ?

(1) Measuremé_fttebf focal length of lenses
using opticai_’ bench

(2) Measurement’ of speed of sound

using resonance tube

(3) Measuremg;fjgtf;of resistance of a wire

using meter bridge
(4) Measurement  of gravitational

acceleration using simple pendulum
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(1) 1
3 1/4
& 9 p-n G s@te D,, D, 3R D, & @&
&8 & IR-uR R # Ry srgar siter mar 81 afE

D, D, ¥R D; & &@ &l & e HA:
prgaﬂ'\’W:s%,PﬂHﬁﬁﬂﬁq?:

1k D

1k D

Dy 1kQ

___|4_JWVL—-

14
|

|

5V

(1)
(2)

(
(4)

Wy > W, =W,
W, >W,>W;

22.

23.

[Hindi+English)

Two identical inductors are connected in
two different configurations P and Q,
where a time varying current /{t) is flowing,
as shown in the figure. The induced emf
between points aand b for configuration P
is Ep and that for configuration Q is Eg.
The ratio Ep/Eg is:

[Neglect the effect of mutual inductance.]

(1)
(3)

Three identical p-n junction diodes D;, D,
and D, are connected across a battery as
shown in the figure. If the width of the
depletion regions of D;, D, and D3 are W,,
W, and W3, respectively, then the correct
option is : =

1kQ@ b

1k D

Dy

1k{) -

SVie
(1) Wy>W,>W,
@) W,>W, =W,
3) W,>W, > WS
@) Wy=W,>W,
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7w Ry P, O ok S, Rt @ e
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o
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Il

v
o 1/2 @ 1/6
B 28 @ 1/3

U gaett &fat fEees sra @R &g 0 9 oA art
Qeh HeAfeR et o aRker: gof v g1 &1 s faigeit
A 3l B3 after: o kg g e ol T L,

IR L8,

STEf OB=2x OA %I LA Fram g

AT B

(1) 1 2 2
1 1

® 3 T

25.

(Hindi*Engilsy

acitors P, Qand S, each,

24. Three identical Cac c. are connected to

-apacitanc ,
gf ttt};e L:f‘:;oltagﬁ Vs shown 1n t'l':e ﬁ;fl,"e-
lfath rznergy storedv the Capa:cn or Pang

e \
total energy stored, M the system are U,

N U

. epvs then the ratio —F

and Ur, respectlvgg:g th U,
is : .

v
(1) 1/2 @ 1/6
3 2/3 ~4 1/3

A thin horizontal 'disc is rotating about a
vertical axis passing through its fixed
centre O. Its angular momentum is L, and
Ly computed a\?fjHG points A and B,

respectively, with OB=2 x OA. The value of

(1) %

(3)

B =
- ﬁ e R AT A
L
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26. _3va:mmmﬁqmmairﬂmm
W -5 V%ﬂtﬂmﬁ'&ara\mv,aamu
uyRR® IRT (reverse biased) farar mr 8

fagait BmA&ﬁammmmg:

(1) 1V

R OV

3) 3V

4) 2V

27. 5o (varg), feame md O & SER JuTHR HyRY-

FTE ATl Uas Afas Feit & aream ¥ oRy-3 iy i §
vared gt 21 P 3R Q & ff9 &ie & I 3fR
15 Nm~2 g1 P 3R Q W 3FIRY-HIC &l &thel
FU: 40 cm?2 3R 20 cm?2 &1 7eht & AT / 57 &
vag d1eg em3s 1 &, & : [Feiehr o9 = 1000 kg m 3
]

M

ansrrme

(1) 300 (2) 400

(3) 100 (4) 200

15

26.

27.

[Hindi+English|

An ideal Zener diode with breakdown
voltage of —3 V is reverse biased with a
negative input volthige) V, = =5 V. The
magnitude of voltag—i?ift’ercnce between

points Band Ais ! {__' e

¢ B R A
—|F
(1) 1V
2) OV
|
@3) 3V ha
4 2V . 3
{
2
{3

i

Water flows in a., streamline motion
through a horizontal’p _‘?a of circular cross-
section as shown in‘ the figure. The
pressure difference/ 0f water between
Pand Qis 15 Nm~2. The area of cross-
section at P and Q are 40 cm? and
20 cm?, respectively. The rate of flow of

water through the pipe, in cm3s~1!, is :

[Take density of watgr=1000 kg m 3]
" A

g
™ |

Qa*

=

>\*

-

()
(1) 300 J, 400
@) 100 @), 200
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29.

30.

16

EEHTT M &1 Q& &y gan @for x oref W x=0 @
.\'ﬂi,ﬁﬂﬁﬁmﬂlﬂﬁmﬂﬁwgﬂﬂiﬁ.xaim
*Wﬂuk[,ﬂ=pﬂ—(u‘$d{§ﬂ'ﬂmg.mﬁ
Mo, o IR Aol avet Praares &, aifd (L) =0
B Y & IR wfor aw grr R T g w
NpMgL 8, 58l g oefta eror g n T A 8

1) @

W Wl
B =

TR \ A v K g Bwor i srer-srent
THTRT-deld A, e 1, 2 3R 3 W IR adt
&1 & ua-dgd a1 et aondef
Ay Ao, 3RS, & SR 39 Geil & Ptarares fsrat
&1 RHATT s Vy, V, 3RV, 1\ 3R 2gelt
aeRE HdFETTN < A, Ay >\ RN >> )
HEHACE T -

(1) V>V, Vz=0
(2) 'V <Vp, V=0
3) V;=0,V,<V;,
(4) V,=0,V,>V;
A1 Afog B o gaagiT gregie uRHIY] il U

Jaferg saer & J25.6 x 105 ms~! & a7 @
ufeHT &Y 28T &1 el & Bsar xx 1079 m 81 x

&1 7 & ; [gAaeid &1 gegdE 9x 10731 kg,

g @ amy = —-1.6x1071° C 3R
L —9x10° Nm?C-24d]

41rey

(1) 2 2) 1

3) 4 (4) 3

28. A particle of mass M moves along ,

29,

30.

horizontal x axis from x=0 t0 X=L. The
coefficient. of kinetic friction varies ag 4
functio_n‘ of x as wy () =po ~ 2% where .
are constants of appropriate dimensions, sq
that p,(L)=0. The total work done by the

frictional ‘force during the qlotion is
np,MgL, where g is the acceleration due tq

gravity. The value of nis:

3 3 4) 1

A ray of light with wavelength A is incident

on three different photo-electric cells
The threshold

wavelength of these photo-electric cells are
A, My—and \;, respectively and the
magmtﬁdé of stopping potentials of these
cells arexV,, V, and V,, respectively. The
relatiofjti___' between N and  threshold
wavelengths are \; < \, A\, > A and
Ay >> \.~The correct option is :

(1) ij% V=0
(2) V; <V, Vs=0
(3) V,=0,V,<V,
(4)

Consider that an electron is revolving in an
excited- state of Hydrogen atom with
velocity- ~25.6 x 105 ms~1. The radius of
the orbitis xx 10~2 m. The value of xis :

[Take thi_mass of electron to be 9 x 103! kg,
charge of electron= —1.6x10719 C and

Il Lgx10° Nm?C~?
41}'60 % |
[y 2 2 1
3) 4 4) 3



31. & &R 50 m B & ya R dg-uy uw gad

g, S 0 HU W FHT (banked) I R FR
10 ms ~ ! & =11 @ At 8, A I eraRt o g

T g &) Wﬂwaﬂ 10 ms~2 7 g,

OHTHANG:
1) tn'(V3/2) (g tan”'(2B3)
@ wi(z) D@3

et & e o P o 81 )

(1)

600 J ~12) 800J

(3) 400J

c 4 500J

e

17

2743906258
Hindi+English
31. A car travels on a circular racetrack of

radius 50 m, which is banked at an angle

9. If the car travels at a speed

10 ms-1, then the wear and tear on its
tyres is minimum. Taking the acceleration
due to gravity to be 10 ms —2, the value of

0is :

1) ten(V3/2) (2 tan”(2V3)
o ) 0 ()

32. One mole of an ideal monatomic gas

undergoes a cyclic process as shown in the

figure. The total heat supplied to the gas
is :
N
Pl
300 a L b
h N
100 d < c
3 S Vim]
(1) 600J (2) 800J
(3) 400J (4) S00J

s S
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Mﬂmmwmmm AT 7
m@ztumimmwa:aﬁimﬁg,q(ﬂ%}

B[B= —g}tﬁ' 9 el tiw g & R,

#
-
Ay rd
.
e P

(1) . . _‘;'-.!zi;zg
"z _m‘g
P

(2) 5 o
— .z;ﬁ_'.ﬁs

(4) Y
rf2 --n/:t:e

33. A frictionless circular wire of unit radiyg

is fixed on the horizontal plane. Two Poing
particles of unit mass start mOVing

. _17 )
simultaneously from point A(e__z_J with
identical uniform angular speeds j,
opposite directions, and meet again
point B( = —EJ . During this time, whic,

of the following figures schematically
represent the magnitude of the total linea;

momentum P of the system, as a functiop
of 6?7

" WON
/2 T
Py

(2)

@) W

(4) Y
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34.

35.

36.

| 19
s A Ramg g A walom A, QA= L, ok L,

R Wy gRal wwst + 10 em ok -
ER L S

Ly L

V1

I
0

30an = 3cm

HFad AT 18 3R 30 cm
AT A= & 318 3R 60 cm
wgﬁ&%ﬂﬁGﬂ?QO cm
IGTA A b 918 3R 60 cm

(1)
(2)
(3)
(4)

T SeaHH aTe &l Tgt Py 3R P, &t Brsurd shasr: |35.

R1Gﬁ?R2%raﬁR2=—R§1- %lPﬁﬂ?Pﬁ?W

AT SHALT: vlaﬂ?v%%ma”_zﬁz

% 5]
(1) 2 2 2
1
® (4) 1

qmmﬁ@am%ﬁammﬂmaﬂﬁmﬁwas

1 & 89 E, =Ky sin (kz—2mx 106) Vm~' &,
&l E, omam & ek k ot R 81 Peafaf@a
freredt § @, TTete e

1) g & §eY B = %9 sin (kz—2mx 106 t)

mﬁ-q{qyraaﬁvmmazaﬂaz
deergrachia A &1 1 &

(2) Ageged e & deRor A R +2 &
s A

mew & MR dgagEh a1 6 AT

108 msT 18

1w %%nm AeagEhg a9 & aied
300 mg=

3)

(4)

34. The lens combination

[Hindi+English
as shown in the

figure, consists of two lenses, L,and Ly, of
the focal lengths + 10 cm and —10 cm,

respectively. The position of the image
formed is :
i La
] N
Ul
" s0am " 3em

30 cm to the right of the concave lens
60 cm to the right of the concave lens
20 cm to the left of the concave lens
60 cm to the left of the concave lens

(1)
(2)
3)
(4)
Two planets P; and P, with equal mass
have radii R; and Ry, respectively, where
R2=%l. The escape speeds of P; and P,

; vy ..
are v; and vy, respectively. Then 2 im ¢

V1
(1) 2

1
(3)

2 2

5

An electromagnetic wave travelling in a
lossless dielectric medium having a
dielectric constant, .=9, has the electric
field, E,=E, sin (kz—2wX 106t) Vm~!
where E; is the amplitude and k is the

wave vector. Among the following options,
the incorrect choice is :

(1) The magnetic field is given by the

4) 1

B
relation B, = =0 sin (kz—2wx 106 t)
v

where v is the speed of the
electromagnetic wave inside the
medium

(2) The direction of propagation of the

electromagnetic wave is along +z

(3) The speed of the electromagnetic

wave inside the medium is
108 ms—!

(4) The wavelength of the
electromagnetic wave inside the

medium is 300 m



38.

20
37. U @ X 3 nfayg
TR g% o gy Rer HfAg, 37,
Ra$ ¥ vwm & =y 4 AR
S(t) = at? - gt FYZRIEA R gy a=1 ms—2
B=6ms 'R y=5mpit=0s@t=6s 7
mﬁaﬁuﬂm_ms-l,}#: TRA=EATE
(1) 3
2 o
3) 12
4 6
TR-ARE2T vy & TR o-aort &y o
' - @& N(g)|38.
ﬁ%aﬁm&&:w%mﬂaﬁa%mﬂ%
8 PefafRe 5 @ &
fefag
(1)
N(®)
@ w
162
105 30 60 80 150 150 1g0 ewe
(3)
(4)
B(in dagrov)

(HindisEngiiyy

Consider a particle moving along a strajgy,,
line, whose position as & function of tim,

is given by s(t)=at2——[5t+% where o=
ms_z, B=6 ms-l B,ﬂd -.Y=s ’m. The
average speed of ic particle, in ms~1
fromt=0tot=681S:

(1 3
2 0
3) 12
(4) 6

In Geiger-Marsden experiment, the
number of scattered a-particles N(6) is
plotted as a function of scattering
angle 4. Which of the following options
represents the correct plot ?

N(8)
107
10%

(1) 1

........... in
10 1&,“‘1‘“1

0 3 60 ©0 120 150

(2)

NS

107

10%

10
(3

10

102

100 Y * T 5.0 B l1é0' 15‘). o0 B(in degree)

N(#)

107

1

1 ’
4)

1

10%

W
¢ S0 120" 150" fhg Lndemes)
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39.

41.

21

w2 RN, R g R e e 3 s
W%%ﬁﬂ@(nodes)ﬁﬁm ng 3R It
m&wﬁﬂwaﬁwmgthﬁmﬁm%m

a’f@ﬁﬁ'@l‘rmé’,a’faﬂqﬁf_ 2.
m

ol w

) @

o u
v | O

w R HifSe af nrr%wéz—iaés; %maﬁ’)r
& § ¥R, Fafa & gedg aremar g, a

gRATfereT &1 IR (inductance) 2 ;
(1) (ro/2mn2r21 _‘:
(2) 2pymn?r?l ay
(3)  pomn2r2l e
(4)  pon2r2l b

7 6 R & Rearan man €, r B & ga aifas
JETER Beel @ Th URT I, vEed 8 @ 8l @S
ABC @1 ufaly, ADC & ufoRie a1 31me 81 U &
&g O R T &5 H TRATTE :

kolo o Polo
(1) 2r (2) 2mr

rolo ' ko lo
3 2070 L V98
G 12r @) 4r

[Hindi+English

39. For sound waves, if the number of nodes
for the 5th harmonic of an open-ended pipe
is n and that for the 9'" harmonic of the
same pipe with one of its ends closed is m,

oon .
the ratio — 18 :
m

o|lw

(1) 1 (2)

9
(3) g (4) 5

40. Consider a long solenoid of length [ and
radius r. If n is the number of turns per
unit length and ug is the permeability of
free space, the inductance of the solenoid
18

(1) (mo/2mn3r?l
(2) 2pymn2r2l
(3)  pomn2r2l
(4)  pon2r2l

41. A current I, flows through a metallic

circular loop of radius r as shown in the
figure. Resistance of the segment ABC is
half that of ADC. Magnitude of magnetic
field at the center O of the loop is :

I
(1) (2) koo
2mr
ko IO Ko IG
B 5 B S
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Rsw R & g Ui M & argm F AT 6 oy
ﬁﬁwmﬂluﬁ_.mammmmm
ut.m'ﬁéﬂzﬂmﬂﬂwﬁaq@t:

(1) - _. 2)
(4)

47R3QAT
27R3aAT _

6mR3aAT
3mR3aAT

(1)
(2)
(3)
(4)

THAN: YAl 1;-1.25, 3R 1.5 aret & wregmi
P, Q 3R R R =R &g 5 cm Hierd arem wrems
Q, farga mrert P ok R & e 57 vav et ma 2
St ok o 7 feamarman 81 ua avg O @Y wrem
& e W @1 AT 81 A ATern P @ siftiers Ran &
Fe & sy, @ O & smureht e b, &1 wmemm
Rﬂg%ﬂm%aﬁaﬂm%ﬁrq,ﬂﬁmﬁmhg
&l |h; —h,| HAH, cm #, &

(1) 2
3) O

(2) 3
(4) 1

42.

43.

The temperature of a m“ta”lcaﬁphere of
radius R is increased by a s:nuf taﬁn()um
AT. If the linear cocfﬁmeln ' erma]
expansion of the 'meta 113 @ the
approximate increase 1 the volume of th,

sphere is :
(1)  4wR3aAT (2) ﬁﬂTRzaAT
(3) 2wR3aAT (4) 3wR3aAT

in scale division of a Vernier
t?;llﬁp;rl E;‘]:'.nts:qual to 1 mm @d the number
of divisions on the Vernier scale is 10,
When both the jaws touch each other, the
Vernier scale shifts to the left of zero of the
main scale in such a way that fth Vernier
division coincides with a div?s:ton of the
main scale. If this Vernier calliper
measures the length of a wire to be 1 cm,
the actual length of the wire is :

(I) 1.00cm
(2) 1.04cm
(3) 0.60 cm
(4) 0.96cm
Consider three media P, Q and R with
refractive indices 1, 1.25, and 1.5,
respectively. The medium Q having a

thickness of 5 cm is placed between
extended media P and R as shown in the
figure. An object O is placed at the center
of medium Q. If viewed from medium P
near the normal direction, the apparent
depth of O is h,. For similar observation

from medium R, the apparent depth is h,,.
The value of ]hl-—hgl, in cm, is :




A5.

46.

417.

48.

e R A Q T gy 3y

(1) EA=0, Eg> Eq

(2) Ep#0, Eg<E,

(4) Ep#0, Eg=E
wmgﬁﬁasﬁa;ﬁwﬁﬂ?@wa
(Ra1 8 : Ce = 58, Nd =60, Tb = 65 aiR
Ho = 67 o UHTY] shifich) :

(1) Tbs+ (2) -_H03+

(3) Nd3+ (4) Ce3+

298 K R -1 sifaferar F_‘__q-.'_i-* + e — Fe2+ &
o A saagis fAva (E°) &

(Ram & : 298 K IR E°(Fe3*/Fe) = —~0.04 V 3R
E°(Fe2*/Fe) =-0.44V)
(1) -0.48V (2)
(3) +0.40V (4)
M wu= Ru MU E:
&u=-1 : NaCl & 919 9ig HyS0, 3R MnO,, &t
i e @ Mn a1 Siferdienzor gl &1

&ua-11 : Nal @ g H,ySO4 3R MnO, & &1y
T g3 & Mn &1 3999 BId1 6|

+092V
+0.76 V

e el & ol , A3 R g R 4 3
Had Iugad IR AT

(1) =u=-198 8, oeg Fu-11 Ted 81
(2) @ue-17e &, TReg w1 e 8
(3) wua-1 3R w11, & §E &

(4)  wua-1 3R Fu=-11, < e g

23

[Hindi+English|

45, A point charge Q is placed inside a cavity

46.

47.

48.

-4

within a solid isolated conducting sphere.
Consider points A, B and C as shown in
the figure, where the magnitudes of the
clectric fields are E,, Eg and E,

respectively. The points B and C are at the
same distance from the center of the solid
sphere. The correct option is :

B
S SR—

E,=0, Eg>E¢
E,#0, Eg<E¢
E,=0, Eg=E¢
E,#0, Eg=E¢

A

(1)
2)
3)

The lanthanide ion having four unpaired
electrons is

(Given : Atomic numbers of Ce =
Nd = 60, Tb = 65 and Ho = 67)

(1) Tb3+ (2) Ho3*

(3) Nd3* (4) Ce3*

The standard electrode potential (E°) for
the half-cell reaction Fe3* + e~ — Fe2* at
298 K is

(Given : E°(Fe3*/Fe) = -0.04 V and
E°(Fe2*/Fe) = —-0.44 V at 298 K)

(1) -0.48V (2) +0.92V

(3 +040V (4) +0.76 V

Given below are two statements:
Statement-I Heating NaCl with
concentrated H,SO4 and MnO, results in
oxidation of Mn.

Statement-II Heating Nal with
concentrated H,SO, and MnO, results in
reduction of Mn.

In light of the above statements, choose

the most appropriate answer from the
options given below:

58,

(1) Statement-I is correct but
Statement-II is incorrect.

(2) Statement-I is incorrect but
Statement-II is correct. :

(3) Both Statement-I and Statement-II

are correct.

Both Statement-I and Statement-II
are incorrect.

4)
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49,

S0.

S1.

24

T8 @7 ed facial (werdhra) stk meridional
(FEifes) wwraad 213 & 2

(&-QT g Py = mﬂ? Gﬁ? en = HQN CHQ"CHz—
NH,)

(1) [Co(NHg)s (::;_{.'20)2 13+
(2)  [Ni(en), (HQ% 12
B)  [Crpy)s(Cs]

(4) [Cr(I—I2016 ]3+

iR d 9, s -omy (conjugated
double bonds) arer difie &

(1) 8wr-1,5-z=Eda
(2) BwrI-1,6-3E&
(3) 8wr-1,3-3rA
(4) %-zrnl,af-;éi-ggq
zﬁﬂmé’rnémﬁzﬁa?rqﬁnﬁmﬁrmﬁ%
& Ty e Hif -
gt 1 =t 11
A. PClg L agswed
(Tetrahedral)
B. BrF; 1. & gaaeta
(Square Planar)
C. BF: e <. faivfig Zifada
€ et (Trigonal
) bipyramidal)
D. [Ni(CN)4J2= 1v. o ffdia
(Square
pyramidal)
:ﬂaﬁqanamﬁawamgﬁq
(1)  A-IIL, B-1, C-II, D-IV
@) A-1, B-IL, €4, D-IV
(3) A-1V, B-III, C-1, D-II

(4) A-III, B-1V, C-1, D-1I

49,

50.

51.

[Hindi+Englisp,

The complex which has facial apn4

meridional isomers is
(Given : py = pyridine and en = HyN-CH,,_

[Co(NH3)4 (Ha0) 1"

(1)

(2)  [Nifen)y(HaO)l*"

(3) [Cr(py)3(Cs]

(4)  [Cr(H0)]>"

Among the following, the compound

having conjugated double bonds is
(1)
(2)
(3)
(4)

hepta-1,5-diene
hepta-1,6-diene
hepta-1,3-diene
hepta-1,4-diene

Match the species in List I with their
geometry in List II

List I List II
A. PClg I.  Tetrahedral
BrFg II. Square Planar
c. BF; IlI. Trigonal
bipyramidal
D. [Ni(CN),J2- 1v. Square
pyramidal

Choose the correct answer from the
options given below:

(1)  A-IIL, B-I, C-11, D-Iv

(2) A-III, B-1I, C-1, D-IV
(3) A-IV, B-II, C-I, D-I1
(4) A-III, B-IV, C-I, D-1I
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52.

54.

55.

aw o O R M g e

(sodium fusion extract), @if¥uy
Y FTER & R -1 7 2t 8, a_g"5§3|ﬂﬂl§3 &

(1) ﬂﬁlﬁm?ﬁ'

(2)
(3) A
@) fxai=

TE WA U IR srawr SraRT
N = D*Wmﬁgm o
(thermal denaturation) & °

qmwﬁuaﬁznaﬁﬁwwgg;gcx
Rgdaor & WM odel  oRadd

666 kJ mol-! 81 60 °C Wﬁmiﬂﬂm
WEH & A Gt gfRads (AS° kJ K-1mol-1

) Fefafea d @ rod gad adfiu 2 2
(1) 333.0 (2) 11.1
3) 2.0 (4) 2000.0

ASB w maR & e g o
k = 1.0 mol L-! min-1 g1 af& A &t uRfAes iz
2 M &, at fRfehar & 75% WRT 1R # v qed g

1.0 min

2.0 min

(3) 1.5 min

(4) 0.75 min

R FHuRTME:

-1 ; [Fe(ox);3]°~ &R (chiral) {l

wu-I1 - fger (gr79) —[Cr(HyO)p(0x)p] IR
(chiral) &1

(Rar 2 : oxH, = HOOC - COOH)

Iudad wYAl & AT H, 9 feg QAo 7 @
waQ Iuged S gAY

(1) @u=-19g g, og FYA-11 TTed 8l

(1)
(2)

(2) HYA-17Ted &, Ig HYA-11 g8l

(3) @u=-1 3R wu=-11, 3 T 6l

(@)  @u=-1 3R HuA-I1, G e €

25
2. The amino acid that

53.

54.

55.

Hindi+English)
gives a red-blood

colour on treating its sodium fusion
extract with sodium nitroprusside 18

(1)
(2)
(3)
(4)

methionine ’
serine '
leucine
threonine

A protein undergoes reversible thermal
denaturation froni-its initial state N to
denatured state D according to N = D. At
60 °C, the concentrations of both N and D
are equal at equilibrium, and the standard
enthalpy change of denaturation is 666 kJ
mol-1. The standard entropy change (AS®
in kJ K-lmoll) of the protein upon
denaturation at 60 °C is closest to

(1) 333.0 L2 11.1

(3) 2.0 ~-(4) 2000.0

oAKSB is a zero-order reaction, where
k = 1.0 mol LA minl. If the initial
concentration of Ais 2 M, then the time
taken to complete 75% of the reaction will
be o

(1) 1.0 min

2) 20min &
3) 1.5min .
(4) 0.75 min

Given below are two statements:
Statement-I : [Fe(ox)3]> is chiral.

Statement-II : trans—[Cr(HyO)s(0x)y]| is
chiral.

(Given : oxH, = HOOC - COOH)

In light of the above statements, choose

the most appropriate answer from the
options given below:"

(1) Statement-I-—-is  correct  but
Statement-II is incorrect.
(2) Statement-I-~ is incorrect but

Statement-H is correct.

Both Statement-I and Statement-II
are correct.

Both Statement-I and Statement-II
are incosrect,

3)

(4)
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86. gt &vua Ry g & : gan @ siftvey= A ofik gt

57.

58.

59.

26

%! wror R Rfga R mar @)
N A L s, 3 d wamror gt & e
3= g &1

®ROT R : HR-GRATY ifdes amaiyr F 4. -gag -t
& ifaRaw 3d-gaagtat &t wfierd .

Sulad HuAl & Jreites §, R Ry g Rt § @
HEQ JugaE IR GG

(1) A SR RgRT TR

(2) A F@ T gwRgRIA R

(3) ;mnaﬁaﬁaaﬂ?n,aﬁaﬁm
|

(4) A 3R R 98 & 3R R, A F gt e

T8 8

2 & 7 gonfaat (wftsfier) & 9, frae Fae-ashor

gahrg Aguf (spin-only magnetic moment)
SEAH B ?

(Rar & : Ti &t u=Amm] §@@r = 22, Mn = 25,
Fe = 26 3R Co = 27)

(1) [Co(NHz)g** (2) [Ti(Hy0)s]**

(3) [Mn(CN)g>~ (4 [Fe(CN)s]>

e 8 Rigia & R, foriga & 37 a7
R FaedFTF ey A eI ha ¢

(1) CI->H,0 >NH;>CO

(2) CI-> NH; > H,0 > CO
(3) CO > NHz > H,0 > CI-
(4) CO > H,0 > NH; > CI

fheadt (potash alum) #, K* 3R Sof_ gt
T ST 8

(1) 2:3 (2) 3:2

56.

57.

58.

59.

@) 1:2 (9 21

Hindi+E

ow are two gstatements : One ig

Given bel ertion A and the other ig

labelled as Ass
labelled as Reason R. |
Assertion A : Generally, ’Sd transition
metals have high melting points.

Reason R : Involvement of 3d—§1ectrons in
addition to 4s-electrons in the interatomic
metallic bonding.

In light of the above statements, choose
the most appropriate answer from the

options given below:

(1) A is:-;ff;f_gh'ect but R is not correct.

(2) A is not correct but R is correct.

(3) Both AandRare correct and R is the
correct explanation of A.

(4) Both A and R are correct and R is

NOT the correct explanation of A.

Among the species given below, the spin-
only magnetic moment is highest for

(Given :f-:-ﬁit__omic number of Ti =
Mn = 25, Fe = 26 and Co = 27)

22,

(1) [CoMH3)[*"  (2)  [Ti(H0)6]>*

3) MaCNG™ (4 [Fe(CN)g]*-

According to crystal field theory, the
correct order of ligands with respect to
their dec;_'easing order of field strength is

(1) CI>H,0 > NH, s CO
@) Cr>NHy>H,0 > cO
3) co awaa >H,0 > CI
(4) CO5H,0>NH, > Cr

ionsis - | A
(1) 2:3°
(3) 12

(2)
(4)

3:2
21
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60.

61.

62.

A 2 FUTRY G E - g7 ) aefire "
! HRT R RIRT Ry 3, ARG

HMEFYT A O Eﬁl;]‘{q'q
R Fﬁmﬁmﬁg:'“““ STt (gdendt), N

7

60. Given below are two statements :

WR:O%@M
aRe p FaH T B 2 et 2 e o

Sudad YA & Sl |
R T e R T R 9
(1) AS@ERgRu@ G,

() A 96T R g R w3

3 -
(3) g»lGﬁ?Rﬁ‘qﬁgaﬂqR’Aﬁqﬁ

(4) ASRRIN T E SRR, A 6 v s

&UA-1 : et KMnO, & 91y p- G
HTerdTehvoT Toh QT 31T am & ot a=iies

31fereh veier giar &1 Y
FHU-11

: Sn/HCl & 9» p-ATSgIIgEA &I
UEY 3R I TG ITHIEA0T Yeh Tt Qefi ar

& STt ofae= @ 3fdes e grar 21
Sudad w1 & ST A, i iy g et § |
a9 Iugad IR gAY|

(1) -1 98 &, g HYA-11 T 81
(2)

(3)

FUF-1 7Ted 8, W HU-11 981 81
Fy=-1 3R Fu=-11, &1 ol 8

@) epy=-1 o FY=-I1, & ed 8

61.

62.

fy=ff@q sduaaa (carbocation) @reft p
a?%ﬁﬁmﬂsmmﬂmﬁvmgmmvﬂamﬁ
@

O/\CH3

(1) E’!?ﬁc*ﬁﬂ?‘iﬁnga?aﬁ'ﬁ

(2) @Fﬁu*aﬂ?@?ﬁw*’ﬁﬁ&lﬂ

(3) “Q'g’t{aamﬂigqﬂ%aﬁﬁ

(4) AT o 3R @R T+ HEH

[Hindi+English)

One is
labelled as Assertion A and the other is
labelled as Reason R,

Assertion A : The first ionization enthalpy of
O is lower than that of N and F.

Reason R : The 10ss of an electron from O
leads to stable half-filled p orbital.

In light of the abeye statements, choose
the most appropriate answer from the
options given below:

(1) Ais correctbut R is not correct.

(2)
(3)

A is not cor;r‘gc_:t but R is correct.
Both A and____-R'iare correct and R is the
correct explarration of A.

Both A and R are correct and R is
NOT the correct explanation of A.

(4)

Given below are two statements:
Statement-I : Oxidation of p-nitrotoluene
with acidic KMnO, gives an acid that is
stronger than benzoic acid.
Statement-II - - ¢ Reduction of
p-nitrotoluene withi Sn/HCI followed by
neutralization gives an amine that is more
basic than aniline=

In light of the above statements, choose
the most appropriate answer from the
options given below.

(1) StatementI' is correct but
Statement-II'is incorrect.
(2) Statement-I-' is incorrect but

Statement-II is correct.

Both Statement-I and Statement-II
are correct.

Both Statement-I and Statement-II
are incorrect.

(3)

(4)

The following carbdcation is stabilized by
the interaction af the empty p orbital with

@ o
(1) empty o* and filled 7 orbitals
(2) empty o* and empty w* orbitals
(3) filled o and filled 7 orbitals

(4) empty o arid*empty =* orbitals
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63. TWN® /@ & (r) & wrdar warw a7 werw (v,) %|68. Consider the following scher?a;;cdl;ict’;s of
Fefaf@a atormg st ur Rar Hifdg) orbital wavefunction (V) Again e
(r) from the nucleus.
4 0
l‘”f A Wr
0
0
0 =
T
W
D
0 et pe——
0 r— 0 r—
a6 SMfa it e # & Bisw e (radial nodes) ¢ re , 0 T .
Fmefllaa=dt g 2 The figure representing two radial nodes in
the orbital 1s__
(1) C 2) D (1 C e 2 D
3) A 4 B 3) A (4) B
64. 298 K R SicT A f4q 71y w1quif & fdctaar 1 9@t %%|64. The correct @jrzijr of solubility of the given
g salts in waterat 298 K is
ot 298 K WK, Salt I{_;E?tZQSK
AgBr 5.0x10713
AgBr 5.0x10°13 -
Zn(OH), | 1.0x10715
Zn(OH 1.0x10-15
n(OH). HgoCly | 1.3x10718
Hg:Cl, 1.3x10-18
(1)  HgyCl, > AgBr > Zn(OH), (1) HeyCly > AgBr > Zn(OH),
(2) Zn(OH), > AgBr > Hg,Cl, (2)  Zn(OH);->"AgBr > Hg,Cl,
(3) Hg,Cl, > Zn(OH), > AgBr (3) Hg,Cl, “:‘;‘_’;zil(omz > AgBr
(4) AgBr > Zn(OH), > Hg,Cl, (4)  AgBr>Zn(OH), > Hg,Cl,
65. STcitg o= # 1:3 fagga smgwed (electrolyte) 8 |65, A 1:3 electro]:é%in an aqueous solution is
(1)  [Co(NH3)g]Cl3 (1) [Co(NH3)s]Cl,
-
(2)  [Co(NH;3)3(NO2)s] (2) [Co(NHz)3(NO,)s]
()  [CoCly(NHz)4]Cl (3)  [CoCly(NH;3),]Cl
(4)  [CoCl(NHg)s]Cly (%) [CoClNHg)5]CL,



o0

66.

67.

68.

ammNMﬁﬁtmﬂ“mmt 29

(1) B-whes Qmﬂmaﬁﬂ'
SO BIEEITH awy LS sfzgemy ofee-

] 8T T Wy i vl
2) o 3RR F, treieres s g
mma‘mgﬂgﬁg_wﬁm
() & w0 A g @ 2, R
(3) AT N el s
mm‘ﬁlﬁﬁ;ﬁ

(4) ¥t T8 TN SR = @ whig

Qa1 A F
gl

Pt SR & e amet Jeared 4 @ e 2

O O —

. O

joge

(4)
NH,

wawﬂummﬁ,oasm«‘faéﬁmma:ss.

10 mL &1 KMnO, fem & &y S foam
ST 21 afy of fig @ ugen & fag smaws
KMnO, faera= a1 3maas 10 mL 2, d KMnO,4
e fragar g

(1) 0.25M (2)
38) 0.10M (4)

0.15M
0.20 M

(4) Only

67. One of the products

following reaction is

[Hindhnn@l_a]

66. The correct statement about peptides and
proteins is

(1) In P-pleated

sheet structures,
peptide chains are held together by
intermolecular hydrogen bonds.

(2) In «-helices, the polypeptide chain is

twisted into a left-handed screw
(helix) through intramolecular
hydrogen bonds.

(3) Tertiary structure of proteins has two

or more polypeptide subunits.

the proteins having a
quaternary structure are biologically
active.

formed in the

o A

-

In an acidic medium, 10 mL of 0.25 M
oxalic acid is - titrated with KMnO4
solution. If the volume of KMnO, solution

required to reach end point is 10 mL, the
strength of the KMnO, solution is

(1) 0.25M Q)
(3 0.10M 4)

0.15M
0.20M
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69. faff@a s IgeEt wy Rer A ofik|69. Consider the followirgﬁ reaction sequence

wet R gy and choose the Corgéct.»*optwn-
. . Flz Pd/iC K
L TN NHy Ph-CuC-Me ___._z____, LH; Nolg N3 — Ph-C C+mﬂ indlar’s Catalyst) | HBy
o bcn;-oyl peroxide ;} *
Falra wewrgs L4 4 M
N . _:“_1%
(1) M3RN e gt & (1) M and N are gﬁh{getﬂcal isomers
(2) M 3R N Hifaw guEgd (stereoisomers) % (2) M and N are stereoisomers
() K R L sufiefia garead 8 (3) K and L are geometrical isomers
(4) K3IRLuRdfRgwy (enantiomers) & (4) KandLare epaaad:omers

70. Tl v @t s & sed #a & e 70. Arrange the followig
Fifog increasing order of: :g__gTanty

compounds in the

r| af |n | .Eﬂnnuu "Il

. A.  CHZCH,OCH,CH, A. CHscHzocHzf—:H

=

st

»B. CH3CH,OH B. CH3CH,OH

C. CH3COCH,

"’)
O

CH;COCHj,

D. CHZCOOH. D.  CH3COOH

”:|J|

-_—l— '5

et fog 7Y faeneul & & wdt IR gy Choose  the correz _answer from the
: xé
options given belowaj.__;}

’JI

(I) C<A<B<D (1) C<A<B<D§
R) A<C<B<D (2 A<C<B<p ™~

P
(3) A<B<C<D B A<B<c<pli™]

4) C<A<D<B 4 C<A<D<B




72.

Pressure ——

p4’ V4s T2 3
p3s V3, T2

(m 2 3“( 4@'@[;@;‘1!)
Volurne —_

W1, Wo, W3 3R w, ST ufiar 1, 2,33k 4F
fohg Mg R (e F) B zufy 2 AU, 3R AU,

SHART: TfshaT 2 3R 4 & Y sriaRes arotf # uRad
&l

[R = 2 cal K~1 mol~! 3ugh &)
Tl fAea &

V.
(1) Wwy+wp=2T ;2“

1

(2) W1 +Wo + W3 +Wg =0

VQ V4
(3) W1 +W3=-*2’I‘11n-\71‘—2T21n"\g

(4) WwWo+Wg= AU, —AU4

[Hindi+English)

71. Consider the reversible processes for

1.0 mol of an ideal gas as shown in the
figure. '

Py Vh T,

Pressure ——>

Pg Va4 12 3 P V3, T2

Processes 2 and 4 are adiabatic

Volume ——>

W, Wy, W3 and w, represent work done (in
calories) ' in the processes 1, 2, 3 and 4,
respectively; AU, and AU, are changes in
the internal-energy for the processes 2 and
4, respeq_tigfqu.

[use R =2 cal K-! mol™!]

The corrée{{%ption is

(1)

(2) WwWy+wy+wz+wyg=0

s LY
By 1

V. V.
3) wy+wz=—2TIn—2-2T)In_*
(3) 1+ W3 Ny 2lng,

(4) Wzr';“h =AU, —AU,

513 K ™ KMnO, & ™ 2 W a4 arelt 84 (72. The gree%__pﬁramagnetic species formed by

g ety (wdisfish)
(1) MnO (2) KOz
(3) K,MnO, (4) MngO4

heating KMnO, at 513 K is
(1) MnOT" (2 KO,

(3) K,MnO, (4) MnsO,
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73.

74.

32

FSIAT 17,0145 R 21.0235 t zawera fiig &

e 1 it T Nerfea Riar ) gRomt wwed,
g

(1)
(2)

17.014 3R 21.024
17.015 ¥R 21.024
17.014 3R 21.023
17.015 3R 21.023

(3)
(4)

1 3 & Ry g :
SYq]I:

CCl, & Br, & 91 IUeR a3 W Avarage-2-5
JTE 3T 8

SYTIL:

mszhﬁnO4 % |TY IUER A W FHYE-e-2-
& Pefaf@a e dar g .

OH
H OH

H Me
Me

Sudad YAl & 3Teites |, 12 Ry 77 et & @
|99 Iugad Ik AT
(1) HYUF-19g! 8, W] HYA-1I T 8

(2) U171 8, URg FHUA-11 et 8|

(3) U1 3R &wu=-11, &1 Tl €

(4) YUA-1 3R @wyE-11, <1 T 8

74.

IHlndl-@@

73. The numbers 17.0145 and 21.0235 we,,

rounded to three figures after the de(}imal
point. The resulting numbers, respective]y

are _
(1) 17.014 and 21.024
(2) 17.015 and 21.024
@) 17.014 and 21.023
(4) 17.015 and 21.023

Given below are two statements:

Statement I :
trans-But-2-ene upon treatment with Br,

in CCl, gives the following product

Br ; :
Statement I:f:

cis-But-2-ene ~ upon treatment with
alkaline KMnO, gives the following
product ad

OH
H OH

H Me
Me ==
In the light=of the above statements,

choose the most appropriate answer
from the options given below.

Statement I is

(1) nt correct but
Statement II is incorrect

(2) Statement I is incorrect but
Statement II is correct

(3) Both Statement I and Statement II
are correct

(4) Both Statement I and Statement II

are incorrect



76.

.

78. Consider the

R IR ® ey =
e 9T R, ik
CH,
1. CrO»C) . CS
i H0" P
1) w0 S & gy
[ Tk a8y 3 8 FH R, s p gy
2) mﬁmpaﬁaaso4qquﬁ@@ﬁ
AT TARTES & Fragiorfia .
v ST 1 &RT T
(@) M P & FG@ NaHCO, faer 3
qre
fafeh "Wﬁ“r?ﬂﬁmmmm
@ WS P F AT B Frokr alcl, o
CH,COCI & &9 a3 zrr e <

gahdl gl

-1 9 RQ g fafa=T o g=ft-11 5
gﬂ:wfﬁaﬂaﬁﬁq WL i

g1

= A I. w9
Rafa B, I Womdisda
fefaa E 1. &% yder afsmaf
. faaf@a K IV. TSR

#12 fog 77 faereat & @ Tl 3wk ATl

get-11

A
B.
C
D

(1)
(2)
(3)

#)

llﬁgn-qaﬂaﬁgﬂfﬁﬂ?wm
S 3iferaTgs Y AT @

(T2 : amu & wemoy e H = 1, C = 12 3R
0= 16)

A-1V, B-II, C-I, D-III
A-III, B-1, C-1V, D-II
A-II, B-TII, C-1V, D-I
A-IV, B-I, C-II, D-III

362 ¢g
322 g

(1)
(3)

()
(4)

176 g
352 g

76.

77.

[Hindi+English|
following reaction, and
choose the correct option.

CHj,

J

On treatment with bromine water,

i (‘lﬂzdlz. ('52_’ p

ii. HaO™

(1) . ,
compound P, gives a white
precipitate. .-

(2) Compound P._is obtained by the
hydrogenation of benzoyl chloride
with Pd on BaSO;,.

(3) On treating compound P with
saturated NaHCOj solution, brisk
effervescence is observed.

(4) Compound P-ean be prepared by

treating benzene with anhydrous
AICl; and CH3COCL.

# Al

Match the vitamins in List-I with their
sources in List-II

List-I ~<<  List-II
A. vitamin A Ijﬁ meat
B. vitamin B, IIt sunflower oil
C. vitaminE IIl. green leafy
vegetables
D. vitamin K IV. carrots

Choose the correct
options given below.._.

answer from the

(1) A-IV, B-II, C-I,D-III
(2) A-II, B-I, C-IV, D-II
(3) A-II, B-IIL, CIEJDI
(4)  A-IV, B, C-II, D-III
-‘t{‘“ﬁ_
The amount of earbon dioxide evolved

upon complete combustion of 116 g of
n-butane is B

(Given: atomic massin amuH=1,C=12
and O = 16)

(1) 176g
(3) 352¢

(2)
(4)

362 g
322 ¢
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78.

79.

80. UHRFETCRREIRaTee(1ll) FIRISS & G &

34

g v ot R Rad € geeter duee aifwfhar @
v et R o wwan, 98 @
0

H,C

+ PhCHO NaOll, A

H,C

H,C CH,
H,C Ph
=
H,C
0

H,C

(1)

(2)

(#)

(4)
Ph

H,C
SEELEE
(1) gnﬂfa’nm & SifdercaT TgddlsTRdl IR Bid]

|
YegHifgs & ufe SatsTedr Ferd g1 8
TR &Y HAfeHaH HatsThdT IR gidt 81

Rfers & f= TatoTerar s&@ gia &

(2)
(3)

(4)

(1)
(2)
3)
(4)

[Co(NH3)4(H0)Cl]Cl
[Co(NH3)4 (H20)CI]Cly
[Co(NH3)4Cly] x HyO

78.

[Co(NHy)4]Cl3 x HO

79,

80.

@Tmi:‘,;ah
The compound that CANNOT be Obtaire,
from the aldol condensation reac,mn
shown below, i8

+ PhCHO DOt 4

The correct statement is

(1)

Magnesium has a
covalency of four.

Alumlgmm has five valence orbitals.

maximum

(2)

(3) Boron_has a maximum covalency of
four. ;
(4) Beryll;ﬁ_nﬁ has three valence orbitals.

The formulg of
tetraammineaquachloridocobalt(Il)
chloride is .~

(1)  [CoNHg)s(H0)CIICl
(2)  [Co(NHg)y(H0)CICl,
(8)  [Co(NHz)sClp] x HyO
(4)  [Co(NHz)4]Clz x HoO



a

81.

82.

HMEHUTA

WPmQaimmﬁaﬁqa;ma
m:‘-\mixH =0mdmmv=og}m%
FRUTR: !

A FEl R, WY R W i 3
AT T R, g R w3
A 3R

2 Rﬁﬂﬁgmn’*&ﬁﬂﬁm

(4) AGﬂ?Rﬁq’fqﬁgqﬁR’A@'mm

T8l 8l

3 sfafeharsit 6t ugam

CN
O
B. O)LNﬂz
: NO,
H
N__CH;,
\Ilr HCLH20
O A

A R o et # @ et IR I

KOH, Brz

NaBHy4
—4,

D.

Fad A R C
Fad C 3R D
Faq A 3R B

(1)
()
(3)

as

[Hindi+English

81. Assertion A:

82'

(4) Faw B R D

For an ideal solution formed by mixing
liquids P and Q, Ay H = 0 and Ap,;, V=0

Reason R: Te
No interactions gecur between P and Q

In the light of-the above statements,
choose the most— appropriate answer
from the options’givén below.

(1) Ais correctiji.g R is not correct

(2) Aisnot cona:éél: but R is correct

(3) BothA andffg‘e correct and R is the
correct explanation of A

(4) Both A and R are correct but R is

NOT the correct explanation of A

Identify the reactions which give aniline as
the major produets—

T aE

Choose the coffet 't answer from the
options given below.

(1) Aand Conf§3
(2) CandD oniy!
(3) AandB 0:1];:_
(4) BandD oniy 5
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83‘

84,

~

36 %

‘ ; t decreasing order of oxiq...
u oy A dwifva uwwy) Y Sifefiertor srae1 #1|83. The correc 2 1'8 2 OXidatj,,
¥ wea v R state of the underlined atom in

. €ach
molecule is

(1) PO, >N,05 > 50, (1)  PbO, > N;03 > SOz

(2) P40 > ClL,0; > AlHg (2) P40¢ > 9207 > AlHg
) P400 > 505 > Hy0 () P00 > 803 > Hp0
3 Nx05 > A1,03 > Hys (4)  NyOs > AlyO3 > HoS

ot sifSfRbar ST & N, wdt Reea|84. For the following reaction sequence,
- choose the correct option

i. CH3COCI. AlCl; i. CH3COCI, AICl3
O CiNeoct > PHQ ii. NaOCl > PrQ

(1) uﬁpaﬂﬁaﬁmmwmﬁmmh () If P gives & carboxylic acid on

, a1 Q &ar ok weprer & udh § o 0 U acidification, Q gives a poisonous gas
fardeht A 2ar 2 on exposure to air and light.
(2) PR QAN wrifeT iy & () Both P and Q are carbonyl
compounds. -
(3) afk P s wetRufers s @ Gif3an squy (3) IfPis the sodium salt of a carboxylic
8, i Q Y& Hrufies deenteler 2 acid, Q is a primary alcohol.
(4) P 3R Q Wit difras &) (4) P and Q are aromatic compounds.

T 3esf A o 2t Hier 300 K W 10 L& 100 L|85. Two moles of an ideal gas undergo free
% 9 U9 (free expansion) &% & ASrtem expansion from-10 Lto 100 L at 300 K. The
HRAS dings & T & values of Assysu,_m:aénd ASgurroundings &T€

(R ardfias i gt 2) (R is universal g?é_;_:__fconstant]

(1] &Ssystem = 0; ﬁssurroundjngs =4.606 R [1) Assystcm _ O;GS

(2) Assystem =4.606 R; Assurroundings =0 (2)  ASgystem= 4606 R; AS

surroundings =4-606 R

0

surroundings —

(3) ﬁ"s"sye.tern = 0; Aséurroundings =0 (3) assystem =0; ﬁssurmundmgs =0
(4) ASgystem =4.606 R; (4)  ASgygtem=4.606 R;
ASsumundings = —4.606 R ASsmoundmgs = —4.606 R




87'

wufds e AR 37 [Hindi+English)

A Rear mar ¢ % g, H¥PUw|86. For an elementary chemical reaction, the
b | Arrhenius plot is given below.

$ .
o6 .
.
14
| -

2+

T

ofe afehaor S1f 6.64 1 mol-! § 3k R

J K=ol g'aﬁmﬁﬁﬁwé‘ﬂ@w €2
min~! 8t ST, T @

200 K

(1) (2) 250K

B 125K (4) 150K

< gat & fe @ 33 et & o) & Refifag

YA R AR HifSg

A. ¥ UBR &1 U e e wgul gigar
i H 139 & o #1 rer awar &)

B. RIGH 3k THiel &t fsmor wrgee 3 faw
Q HOTHS farger mefifa owar 21

C. el iR et a1 s ee & Raw &
YT e ueffa eear 81

(1) Faa A

(2) “wawAsIRC

B) FaeTA IR B

4) FE@B3RC

Ne, & Ry Swaaw sfufRa snufde wesw
(highest occupied molecular orbital) &

W, @ %
B) (4) o2

— T

If the energy of activation is
6.64 kJ mol-! and R = 8.3 J K-1 mol1, the
temperature at which the rate constant
becomes €2 min~1, is

(1)
(3)

200K
125K

(2)
(4)

250K
150 K

Consider the fclléﬁnng statements about
the solutlons farmed by mixing two
liquids. st

A. An ideal so}utmn thus formed obeys
Raoult’s ' _law throughout the
composm?n%_l__fange.

87.

B. Mixture of chloroform and acetone
shows negative  deviation from
Raoult’s law.

C. Mixture of aniline and phenol shows
positive deviation from Raoult’s law.

(1) Aonly

(20 AandC é}ﬁy?

(3) AandB on,ly

(4) BandcC any.

88. The h.1ghest occupmd molecular orbital for

Ne, is N

. J1
(1), O @ o,
(3) mp 4 oy
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89.

91.

92.

38

TS T XY & g, ot gen e Rga siuwed ¢, (89.
2908 K W A, W Jc& @ & o
-90.0 S cm? mol-3/2 L1/2 §| XY § 0.01 M
|G W, A, H AF 145.0 S cm?2 mol-! &l
298 K R Y- 3w it diwid dier areiandr
(A9-'S cm2 mol-! &) grft

(Rard: A%+=74.0 S cm2 mol1)

(1) 90.0 (2) 76.0

(3) 80.0 (4) 100.0

ﬁw?@aﬁmﬂﬁ,sﬂaﬁha%@aﬂweﬁ 90.
hH

(I) Cl>F>Br>I
(4 I>Br>Cl>F
3) F>Cl>Br>I
(4) Br>Cl>F>1

AP RymE: 91.

HYU 1 : Uit 1 & ofd & orgy o avg @ gufyg
HESIGE]

FYF II : eREH furee 1 (F0Rw 1), gaght
e (A1) & gam g 2

Sude YAl & el &, i Ry g Reeat § @
o) I9ga ST G

(1) HYTITF 8, Afhd Y= I 397 2

(2) HUFITEdE, AT HFYTI T8
(3) YT R FHYUA I 31 97 &

(4) HYUFI R FHYF I 21 ST &

Frefafa & & ot ar woodht (a13e) @ weor 7@t |92,

g?

(1) TRt (frew) a1 srvma

(2) T 9y 9T (gw) 6 ufRR
(3 U8 Ty (Aetard) i sufAdfy
(4) ﬁqéﬁ'ﬂéﬂmqﬁum

@@ij@;@
For a salt XY, which is g Strong
electrolyte, the plot of Ay, versus Jc hea
a slope of 90.0 S cm? mol3/2 L1/2
298 K. At 0.01 M.concentration of Xy, ¢y,
value of Ap, is 145 0 S cm? mol-!1, T,
limiting molar _;gorglductmty of ¥~ iop
(AS- in S cm? mur—-a) at 298 K will be

(1) 90.0 v (2) 76.0
(3) 80.0 = (4) 100.0

Among the following options, the correct
trend in the electron gain enthalpy is

(1) Cl>F>Br>1I

(20 I>Br>Cl>F

83 F>Cl>Br>1

(4) Br>Cl>F;ﬁ"__.;

Given below are TWG statements :
Statement I : Chremosomes are fully
condensed at the end of prophase I.
Statement II: MeiosisIresembles mitosis.
In the light of the above statements,
choose the most. appropriate answer from
the options gwen below

(1) Statement__l 1 is correct, but
Statement II is false

(2) Statement I s incorrect, but
Statement II is true

(3) Both Statement I and Statement II

are true oy
(4) Both Statement I and Statement II
are false _

Which of the ‘ following is mnot a
characteristic of tTmrdates ?

(1) Absence of gﬂls
(2) Presence of post anal part (tail)
(3) Presence of iojtochord

(4) Central nervous system is dorsal



93.

95.

96.

39
e & & 9|93,
M) el
(2) SR
3) ufeat
(4) gt
frafafa d @ o o F e R 2 94.
(1) TSN g & IR st &
(2) ST AT B-hHRAHT I ot T et
(3‘) ;:IIHW Eﬁ a-ﬂili-‘!lalq' ’FEFF‘F{ Eak:Ich m
(4) ;nmam@ra-aﬁﬁmﬁégﬁqwaﬁaﬂ?ﬁ
gg @as (wifees) St S-uifthe o1 99 &var g, (95.
& F9 & S 1T 8l
(1) W dae (Trgiwe)
(2) vHeoad (TIEAE)
(3) eRades (FRIwR)
(¢) aoficraes (i)
geft-1 &1 gei-11 & 9ry gafad Hifeg) 96.
-1 -1
A. gual G dusiager 1 S faweH
ol o4

B. @ dgHierdagd I eAnmt

c. omfoadiomusiar 11 g e
fRmfor '

A Ry g Repedt & @ w@ TR :

(1)
(2)

)

A-111, B-II, C-I
A-1, B-1II, C-II
A-I1, B-III, C-I

(4) A-II, B-1, C-III

[Hindi+English

Phyllotaxy is the pattern of arrangement of

(1) fruits
(2) sepals
(3) leaves
(4) flowers

Which one of the following statements is
incorrect ?

(1) Glucagon stimulates glycogenolysis
(2) B-cells of pancreas secrete insulin
(3) «-cells of pancreas secrete glucagon
(4) «a-cells of pancreas secrete insulin

The plastid that stores xanthophyll is
known as :

(1)
(2)
(3)
(4)

aleuroplast
amyloplast \
chloroplast

chromoplast

Match List-I with List-II.

List-I List-II

A. Fusion of I. Meiosis
protoplasms
between gametes

B. Fusion of two II. Plasmogamy
nuclei _

C. Generation of III. Karyogamy

haploid spores
Choose the correct answer from the
options given below :
(1)  A-II, B-IL, C-I
(2) A-I, B-1II, C-1I
(3) A-II, B-III, C-I
(4) A-II, B-1, C-III




40 Hindi+Engjis;

97. MY FwARymye: 97. Given below are two statements :
HUA I e (srmmgadiolt) 4, v ok arer Statement I : [n.gymnosperms, the maje
TR dramoperh & s @ @ & and female garnétophytes remain withijp

YA I : it (srgesitoft) & ez &Y TE the sporangia.

(Saf Statement II : [r" gymnosperms, seeds
SudE FU F et Gt are not coveredf_-_i'_-_
ﬂlﬁaﬂmm;ﬁ. L Ry me 7 In the light of-the above statements
' choose the most appropriate answer from
the options given below :
» V1N & R ey 11 e @ (1) Statement- 1 is correct byt
2) Statement-IL is incorrect
U 1T § R v 1T et 2 (2) Statement™ I is incorrect but
(3) I3k Statement II is correct
o FYF 11 9t § (3) Both Statement I and Statement I
(4) FuT1ek are correct
FA I 3 et & (4) Both Statement I and Statement II

are incorrect

St

98‘ Siet ﬁ!' ﬁEEﬁ Y
5 — I UGN 3R 49T a3 |98, In water, frogs tfs?p;re using

(1) w2 O
: (1) lungs -
(2) CLEEC) (2) trachea :i:f;
B) = (3) skin M
# TET&T (4) buccal cavﬁ%fii-ls
99. &z Hg A & HRUT Bt 2| 99 b
- Mad cow diseas?;gg:caused by
(-‘12) RIS &, (1) Aspergillug sﬁ'
(2) ‘373?573“7@'7 . (2)  Mycoplasma sp.
(3) fai~a (viw) (3) prions
(4) arRIsSH (4) viroids
100. THIT-44 (wIERf@Rer) & dey § i
i ) F=ff@a 44100, Which of thev“following statements

regarding Photarespiration are correct ?

(a) C3 dtef & 7 gar @ (@) Do not occar in €3 plants

) CO, =1 3uwT ghar & ik O, ITF giar g (b)  CO, is consurned and 0O, is generated
(€) Wi o & () Phosphoglycolate is formed

{d) ATP 3R NADPH &l dseryor 7 giar 21 (@) No synthesis 6f ATP and NADPH

=2 Ry e Rewi 5 9 |8 I o : Choose the cmsrect answer from the

options given below :
(1) (b) and (d)fonly
(2)  (a) and (b)ionly
(3) (a) and (d) only
(4)  (c) and (d) only

W &ad (b) 3k (d)
(2) &ae (a) 3R (b)
13)  Had (a) 3R (q)
(4) & (c) 3R (d)




101. 37 ST & 8 2y a5y ey ey ] 41 [Hindi+English|
| T shoT oy & R wor 42101, Select the correct sequence of experiments

that led to a gradual understanding of

(1) il iy fina) photosynthesis in green plants.
TR a e a;_q) LRIV 1 e (1) Release of oxygen — production of
N e Sragiiwoy Eﬂag] - a1 glucose — absorption spectra of
2) chlorophyll a and b —» role of air
TN @
Sfarfrom S > 97 & e - (2) Production of glucose — role of air —»
ey _'__;i-_l'l T - aRfhet a 3k b & release of oxygen —» absorption
3) : ) spectra of chlorophyll a and b
f a ¥Rib & STy wWegr (3) Absorption spectra of chlorophyll a
T I, — Siferfier & R and b — production of glucose —
arg % ¥} release of oxygen — role of air
SR &1 AT — (4) Role of air — release of oxygen —»
BT I — TR a ok b & production of glucose — absorption
spectra of chlorophyll a and b
S1gsit & Ffor & forg e =156 & |102. How many turns of Calvin cycle are

@R

(4)

104. F=faf@a d W HuT Tea 8 ?
(1) el o1 Rafor GrefReiee @ g 2|
(2) EfES & fsfor wrefa & g &1
(@) e T & TR ] aHT ST STl B
(4) o e e & e e 8

105, ThiHifdET (Spheégida) aif a
(1) e E*«.,}
(2) é‘ﬂs‘ltﬁls{q{}“i
(3) SRS
(4) wRwre

required for the formation of three
molecules of glucose ?

(1) 1 (2) 18
3) 6 4 3
103. Mitochondrial inner membrane encloses
(1) mucus
(2) aqueous humor
(3) matrix
(4) cytosol
104.Which of the following statements is
incorrect ?
(1)  Fibrin is produced from fibrinogen
(2) Fibrinogen is produced from fibrin
(3) Blood coagulates in response to an
injury
(4) Blood clot consists of fibrins
105. Sphenopsida class belongs to
(1) gymnosperms
(2) pteridophytes
(3) bryophytes

(4)

angiosperms



a 4 [HindivEngy;,
106. eft-1 &1 gft-11 } e v 106. Match List-I with List-II.
g1 qeft-11 List-I List-II
A e L fafw A. Spherical 1. Vibrio
B. BI@&R 1. Herd B. Rod II. Cocci
C. owufRm i faRer C. Comma 1. Spirilla
m; D. Spirillum IV. Bacilli
D. wiERew v. ¥R Choose the correct answer from the
; ' options given below : \
A2 Ry g et 3 @ wlt o -

W)  A-N, B-1, C-Iy, D-uI
(2) A, B-IV, C1, D11
(3)  A-I, B-1I, C-11, D-IV
(4)  A-III, B-II, C-1, D-IV

(1) A-II, B-I, C-1V, D-III
(2) A-II, B-IV, C-1, D-III
(3) A-I, B-III, C-1I, D-IV
(4) A-II, B-II, C-I, D-IV

107. FeffRa & @ i & haReifs wREt (107

. Which of the followi h isti

A 55 o I;:Oksr;o t?c ge lcl):r;ng are characteristics

(@) EEEH 508 R30S 3U-gahTsal @ 9 g (@) Ribosomes are made of 50S and 30S

g subunits
(b) FH wf@E e ?3.? & (b) They can have plasmids
(© = ﬁ?ﬁi;ﬁ'q EE () They contain mesosome
IR / d hey h i P

@ = Bl & (CI!IOO':C e{heav:opri:(::}ssj;l::rer from the

2 g g Rrepeat & @t swr 9 options given below :

(1) ad (a), (c) R (d) (1) (a), (c) and (d) only

(2) & (a), (b) 3R () (2) (a), (b) and (c) only

(3) ad (b) 3R (¢) (3) (b) and (c) only

™)  Fad (a) 3R (o) (4) (a) and (c) only
108. R siadeft sferar [ 108. Smooth endoplasmic réticulum

(1) WS dsctwor # afthg w0 @ anfde gt @ (1) is " activel),r’m involved in protein

_ synthesis
(2) SHIETBIZSE & HSATUT &l Uh U & (2) is a site for the synthesis of
carbohydrates
(3) UK Tdg W USHEH IS i & (3)  has ribosomes attached to its surface
@) fofe & dsawor &1 7 = 8 (4)

is the major site for the synthesis of
lipids




ibg,ﬁﬂmﬁqmg
wYUA 1 @
& mr RfY

(4)

FYY (Repilia) !!F.T:nt';
a7 e T 1 e

YA 1 R e 11 34 et &

FUT 1 IR YT 11 &) 1rerq &

110. ¥l &, #fer } Raer areh surer dhare

(ﬁ?ﬁﬂaqﬁ)%wﬁm

®)
(4)

gt

112. Ty 1Y (Reged 3fY) & d@&dfta Rwafafea 7 |
FTAFUTTEE ?

(@)

gg oaRen. ®9 & feigmuiithia ik
<igTgulftsfirg & fwnfoma

(b) Tg gl R gl (wiferer fRwafe
gnif) nfdamar &

() UE AT-IgTSE SAGTeh gTHI GIfad el &

(d) uE MafRT G T8l &ar 81

i fag g ferepedt 7 & 7t SR A -

(1) & (c) M),

() ¥aw (b) ()

(3) @ad (a) 3R (b)

(4) &3 (a), (b) 3R (c)

43
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109. Given below are two statements :

110.

111.

112.

Statement I : The class name Reptilia
refers to creeping or crawling mode of
locomotion.

Statement II : All organisms belonging to
Reptilia have three chambered heart.

In the light of the above statements,
choose the most appropriate answer from
the options given below :

(1) Statement I is correct but
Statement II is incorrect

(2) Statement 1 is incorrect but
Statement JI is correct

(3) Both Statement I and Statement II
are correct

(4) Both Statement I and Statement II

are incorrect

In frogs, the number of pairs of cranial

nerves arising from the brain are
(1) 10 2) 12
(3) 6 4) -9

Cell theory was formulated by

(1)
(2)

Singer and Nicolson
Antonie Von Leeuwenhoek

(3) Schleiden and Schwann
(4) Robert Brown
Which of the following statements related

to pituitary gland are correct ?

(a) It is divided anatomically
into adenohypophysis and

»  neurohypophysis

(b) It secretes follicle stimulating
hormone

() It secretes melanocyte stimulating
hormone

(d) It does not secrete prolactin

Choose the correct answer from the
options given below :

(1) (c) and (d) only
(2) (b) and (c) only
(3) (a) and (b) only
(4) (a), (b) and (c) only
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113. BT & @ a7 an wradboen (MRae) T (113, Which  of the following is not .
8? prokaryote ?
(1)  FrEHlwTST (1) Mycoplasma
) Tag (2) Fungi
@) M | (3) Bacteria
(4)  He-sRa e (4) Blue green algae

114. §977 0 W §3 &t drg 20 F.8), 2 Sferiorci g

W30 V.. ufy R &) 7h R & sid F T Y Fard
1 ghfY 2

(1) 230 .5,

(2) 460 .+,

(3) 50 @+,

(4) 170 ¥,

(1) o AeR.

R) RefEay

(3) TeEs

(4) SAR 3

116. Fm=faf@a § @ & a1 urew 3fE Aames gamish
ﬁw@m@ﬁ(mﬁz)%ﬁﬁaﬂwaﬁm
darg ?

(1) maql%ﬁa;m

(2) QdmA <

(8) q@ﬁ?ﬂaaﬁr P

) fSeRfem

117. gi-1 &t gei- na;mgﬁ%aé?rﬁr%

g1 II

A. dmid dfiomoe=me 1. sreET
(Marginal (Argemone)
placentation)

B. ar&ﬁtraﬂwmm(Axﬂe II. THE

. &lgzentation - - (Tomato)
(Parietal (Primrose)
placentation) - .

D. gaaiaiﬁudhrruswm IV. WX (Pea)

(Free central

acentatmn& 3 ﬂ'ﬁ - ﬂ#

A-1V, B-1II, C-, D-1I
A-IV, B-1I, C-1, D-1II
A-1I, B-IV, C4, B-III
A-IV, B-1I, C-III, D-I

i
(1)
(2)
(3)
(#)

114. Length of the stem at time O is 20 cm. The
arithmetic growth rate is 30 cm per day.
What is the length of the stem at the eng

of the 7th day ?

(I) 230cm
(2) 460 cm
(8) S0 cm

(4) 170 cm

115. Which of the following is mot a part of
human central neural system ?

(1) Pia mater
(2) Pericardium
(3) Arachnoid
(4) Dura mater

116.Which of the following plant growth
regulators promotes internode elongation
prior to flowering in cabbage ?

(1) Indole butyric acid

(2) Ethephon

(3) Abscisic acid

(4) Gibberellin

117.Match List-I with List-II.

List-I List-II

A. Marginal I. Argemone
placentation

B. Axile placentation II. Tomato

C. Parietal placentation IIl. Primrose

D. Free central IV. Pea

placentation

Choose the correct answer from the
options given below :

(1)
(2)
(3)

A-1V, B-III, C-1, D-II
A-1V, B-II, C-1, D-III
A-II, B-IV, C-I, D-III

(4) A-IV, B-1I, C-III, D-1



118.

119.

120. GE-1 & GER-11 & mgﬂﬁa Hifdl

121. oFE & mﬁmaﬁaﬁﬁm

frafofRe
amﬁﬁgﬁmﬁﬁ Fames e gz
(1) SRR smer(

@ RsRfem

B) 2,4-@

(4) WA

FUAI SRR S

Q@T“ﬁaﬁﬁmﬁ;;&{ﬁ

kil (et R aver s 2

YT 1 : 99 Gargatede
SUYH e & et &, 1Y Rrepret
a8 Iuge IR R e

TSRA areht g off
farenfora et 2, it 5@

() U IHE 8 Reg o 1 e 2
(2)

(3)

(4) U 1 SR e I < rere &

g1 N
A @ 1 doRuddsard
B. Udaist 1. o g9g
C. HAGAEeE A 111, Tofehtst afkagA
D. Sfua.gd -4 v, dfes
(Glut-4) )
#i2 g g fereat #.8 W@t SR G :

gt-11

P

(AN
A-1I, B4, C-HI,D-IV
A-1, B-1I, C-1II, D-IV
A-1, B-1I, C-IV, D-1II
A-I, B-1, C-F;D-1II

.
N

26 Vg
7 w

(1)
)
(3)
@

(1)
(3)

206
12
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118.

119.

120.

Which of the following plant growth
regulators is used as herbicide ?

(1)

Abscisic acid

(2) Gibberellin
(3) 2,4-D
(4) Kinetin

Given below are two statements :
Statement I : When any plane passing
through the central axis of the body
divides the organism into two identical
halves, it is called radial symmetry.
Statement Il : In phylum Echinodermata,
both adults and larvae are radially
symmetrical.

In the light of the above statements,
choose the most appropriate answer from
the options given below :

(1) Statement I is correct but
Statement II is incorrect
(2) Statement I is incorrect but
Statement II is correct
(3) Both Statement I and Statement II
are correct
(4) Both Statement I and Statement II
are incorrect
Match List-I with List-II.
List-I List-II
A. Starch I. Fights
infection
B. Antibody II. Energy
storage
C. Concanavalin A III. Glucose
transport
D. Glut-4 IV. Lectin

Choose the correct answer from the
options given below :

(1) A-II, B-I, C-III, D-IV
(2) A-I, B-II, C-1II, D-IV
(3) A-I, B-II, C-IV, D-III
(4) A-II, B-I, C-IV, D-III

121.The number of vertebrae in a husman is

26
 §

(1)
(3)

(2)
(4)

206
12
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122.

123.

124.

46

v SfWfvar &z ps 1 (P700) # R
qufes &1 ST AR 700 nm W TR ?

(1)
(2)
(3)
(#)

(@) d(si)
(c)
(e)
(g) whfa (wdtefie)

A Ry g Rt § @ wdt s
(1) (@, (©), (@) (), (), (O
2 @, (0, ), @@, (), @
@ (@) (@), (e)ch (b), @), (O
() (@) (), @& 0, O), @

G-I &1 geh-11 @:ﬁ:ﬁmﬁﬁm

(b)

(f)

A. T (Family) 7L  f2ew

' (Sapindales)
B. @3 (Genus) II. SEHEfceH

(Dicotyledonae)

C. @ (Class) III. QATRISTH!

= %5 (Anacardiaceae)
D. @ (Phylumj-Jv. YfSrarer

=~ (Angiospermae)
E. 79T (Order) ;__'j‘i ot

73 (Mangifera)
(1)  A-II, B-IL,{G-V, D-I, E-IV
@ A-II, B-V,’C-ll, D-IV, E-I
(8) A-I, B-V, C<IE D-IV, E-III
(4) A-Il, B-1, C-III, D-1V, E-V

123.

124,

|Hindl+Eni§§E

122. Which pigment has absorption peak 4

700 nm in the photosynthetic reactioy
centre PS I (P700) ?

(1) Xanthophylls
(2)
(3)
(4)

Carotenoids
Chlorophyll b
Chlorophyll a

Arrange the following taxonomic categories
in ascending order.

(a) Class
Phylum

Kingdom

(b)
(d)

()

Genus
(c) Order
(¢) Family
(g) Species
Choose the correct answer from the
options given below :

(1) (8, (0), (d), (b), (e), (a), (D

(2) (@, (c), (b), (g), (d), (e), (a)

3)  (g), (@), (e), (c), (b), (d), ()

@) (a), (), (d), (g), (D, (b), (e)

Match List-I with List-II.

List-I
Family
IL.
II1.
IV.
Y.

List-II

Sapindales
Genus

Class
Phylum
Order

Dicotyledonae
Anacardiaceae

Angiospermae

moow»

Mangifera

Choose the correct answer from the
options given below :

(1)
(2)
(3)
(4)

A-II, B-III, C-V, D-1, E-IV
A-II, B-V, C-1I, D-V, E-I
A-1, B-V, C-I1, D-IV, E-III
A-II, B-I, C-III, D-IV, E-V



e
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126. AATRTRT et & W 4R & whdiera Wit & g (128, Arrange  the  following  elements in
TR & S e Al &) descending order of their contribution to
(a) SifefieE percentage weight of the human body.
(b) T (a) Oxygen
(c) FIB@GF-I (b) Carbon
TR \ (c) Hydrogen
(d) [ — “ (d) Nitrogen
. 5 thc
R 8w S T Choose the correct answer from
options given below :
) D), (©); (d), (@) I (1) (b), (©), (d), (@)
@ (), (@), (c) (d)} = (2) (), (@), () (@)
B (@), (), (0), (@) ) 3) (a), (), (), (d)
4 (<), (a), (b); (d). 4) (o), (a), (b), (d)
126. GEf-1 3 Gt-11 & o fere S| 126. Match List-I with List-IL.
-1 ft-11 List-I List-II
A. 5% (Cristae) 1. SRR & AT A. Cristae [. Flat x.nembrane ]
~ % 9ud) FReehiegr sacs in stroma o
g~ ¥ chloroplast
B. et o P B. Cisternae I Infoldings in
' Al i mitochondria
(CIStemﬂ sl . o mﬁ " C. Thylakoids I Cell membrane
< : ) D. Phospholipid IV. Disc shaped
(Thylakoids) = p sacs in the Golgi
D. wiehifefds IV, Tifesit Juasor apparatus
(Phospholipid) ‘%F‘H\,a; SRR 1 Choose the correct answer from the
aﬁm options given below :
2 g 7y et & & wE ST IA ¢
(1) A-II, B-1V, C-1II, D-1 (1) A-II, B-1V, C-III, D-1
(2) A-IV, B-III, C-I, D-1I (2) A-1v, B-III, C-I, D-II
(3) A-II, B-1V, C-I, D-II (3) A-IIl, B-IV, C-I, D-II

(4) A-II B-IV, C-I, D-III
127. U&F @ 5 & wreit-ufaer A1 (SAN) ZR1 I

Brar el (vase aefRge) A d=r
s e ad g - '
(1) 100 - 110 (2] 120 - 140
(3) 28-30 (#) 3 70-175
128. Faa 3R faret & fta FEfdt T (wEy) A
FEISE@el
(1) WTEHRIEST §
Q) wedwem O
(3) wrEdHA
(4) @@

(4)

127.The number of action potentials generated
by sino-arterial node (SAN) in a healthy

A-11, B-1V, C-I, D-1II

human is per minute.
(1) 100-110 (2) 120- 140
(3) 28-30 4 70-75

128. Symbiotic association between fungi and
algae are called

(1) mycorrhiza
(2) chrysophytes
(3) lichens

(4) sponges



60

122, v ofwfvn &z ps 1 (P700) #

123. AR arfercoy vt it o v f v

124.

aufes &1 waeiwor AR 700 nm R g8 ?

FRMT

(1)
(2)
(3)
(#)

|
(a)
(c)

g (ofera) _1 (b) o (o)
T (3iYR) () 9 (wrem)
(€) e (feh) ()  SFTd (frew)
(8)  mfey (wefisfien)
mﬁqmwwaﬁmﬂ#

(1) (@, (@) @) @), @),
@ O, © ®), @, @
@ (@, @, ©)(ch (b), (), O
@) @ (@), @, 0, 0),

Teft-1 1 eft-11 i-r:m e g
gHi-1 7 ____ g1
F (Family] 7T e
. (Sapindales)

SECOMIREE|
(Dicotyledonae)

I1I. GATeRRISTE

= = (Anacardiaceae)

=

B. d9% (Genus) I

aif (Class)

|9 (Phylumjn _Ev’ GfSrgregHt
s (Angiospermae)

Aofider
(Mangifera)

ﬁﬁqmﬁmﬁfﬁﬁaﬁmﬂﬁ:
(1) A, B-IIL{C.Y, D1, E-IV
@) AIIIBVG—HDNEI
(3) A-I, B-V, C<IE D-IV, E-IIl
(4) A-II, B-I, C-III, D-IV, E-V

D.

E. 7T (Order) ‘_:ﬁt’

191e 1

46
122.

123.

124.

[Hindi+Engiyy

Which plgmvnt has absorption peak ,
700 nm in the photosynthetic ’Eamrm

centre PS I (P700) ?
(1) Xanthophylls
(2) Carotenoids
(3) Chlorophyll b
(4) Chlorophyll a

Arrange the following taxonomic categories
in ascending order.

(a) (b) Class
(d) Phylum

(Hf Kingdom

Genus
(c) Order
(e) Family
(g) Species
Choose the correct answer from the
options given below :

(1) (g), (), (d), (b), (e), (a), (O

(2) @, (), (), (g), (d), (e), (2)
(3) (8, (a), (e), (c), (b), (d), ()
(4)  (a), (0, (d), (g), (0, (b), (e)
Match List-I with List-II.

List-I List-II
A. Family I. Sapindales
B. Genus II. Dicotyledonae
C. Class IlI. Anacardiaceae
D. Phylum IV. Angiospermae
E. Order V. Mangifera

Choose the correct answer from the
options given below :

(1)  A-II, B-II, C-V, D-I, E-IV
(2) A-III, B-V, C-II, D-IV, E-I
(3) A-1, B-V, C-II, D-IV, E-IIl

(4) A-II, B-I, C-II, D-IV, E-V



i

125.

126.

127.

128.

AR aw)

Tt & mﬁmm?mg*‘“ R &

(@) Hfadfte=

(b) &

(c) g

(@) R |

A Ry g el & & af m SR

) (), (©); (d), (@ -1

(2) (b), (a), (ch (d}

(3) (a), (b), (), (d)

(4) (c), (a), (b); (d).

qﬁ-laﬁqﬁ-ll%mgﬁﬁawl
-1 Tft-11

A. Th&d (Cristae) 1. wFRwRe & g

B. fdf 1.~ Wigeteiaar &
(Cisternae) _ anaﬁmam

C. ugdhisgd I e Breeht
(Thylakoids) =

D. wiEhfafts V. Tifestt Sueor §
(Phospholipid) fe&n & SR &t

12 Ry g et & @ wf SR O ;

(1) A-II, B-1V, C-III, D-I

(2) A-1V, B-III, C-I, D-II

(3) A-III, B-1V, C-I, D-II

(4) A-II, B-IV, C-I, D-III

e W@y 7S # ATE-ufae s (SAN) gRI S

foma favat (Taee tﬂ%f‘ma) ﬁ gem_

fa Raegdig © -

(1) 100-110 (2] 120 - 140

(3) 28-30 #) 5 70-75

maﬂza\maa:%ﬂﬂﬂﬁﬁﬂﬂ’rm(w)aﬁ

argrimmm

(1) FTEHRIES g

({) shISEIHIECH

(3) GIEC T

(4) S

47
125,

126.

127.

128.

(Hindi+Englist]
Arrange the following elements in
descending order of their contribution to
percentage weight of the human body.
(a) Oxygen
(b) Carbon
(c) Hydrogen
(d) Nitrogen
Choose the correct answer from the
options given below :

(1) (b), (), (d), (&)
(2)  (0), (a), (c), (d)
(3) (a), (b), (c), (d)
4) (o), (a), (b), (d)

Match List-I with List-II.
List-I List-II

A. Cristae I. Flat membrane
sacs in stroma of
chloroplast

B. Cisternae II. Infoldings in
mitochondria

C. Thylakoids III. Cell membrane

D. Phospholipid IV. Disc shaped
sacs in the Golgi
apparatus

Choose the correct answer from the
options given below :

(1)
(2)
(3)
(4)

A-II, B-1V, C-II, D-I
A-1V, B-I11, C-I, D-II
A-III, B-1V, C-1, D-II
A-1I, B-1V, C-1, D-III

The number of action potentials generated

by sino-arterial node (SAN) in a healthy
human is per minute.

(2)
(4)

(1)
(3)

Symbiotic association between fungi and
algae are called

(1)
(2)
(3)
(4)

100 - 110
28 - 30

120 - 140
70 -75

mycorrhiza
chrysophytes
lichens
sponges
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129,

130.

131.

132.

U 48
129. THIW & 206 Yua } wEAARY & ofd A
UTEHRAE I & R arop geuw g & 2
() 103 (2) 412
(3) 206 | (4) 309
130. f=fofRa 7 ﬂaahm T9sa & &R (lower limb) &
Rt & = &t TR Fe gt d ?
W) e
(2) tﬁmaﬂauémﬁ!ﬁm
(3) CrR-RfTRe-erde
(4) uveAT-rR-Rf¥T-arfe
131. 9w (@) Freufard
(1) Freve sl st & oo e =
2) fee mﬂ'ﬁ’f & o g &l
(8) e e o o oig
(4) v o Sigaft it ven e 2t
8l
@) G1-S-G2:M-
(2) S-M-G2-G1
(3) G1-G2-S-M
4) G1-M-G2-S

133.

iRt d (demme Rwen) #
A« g

@) Siagedt Sferet, oot Heper, argaaT 3
Rfaerar
(4) oiTgaf snfere, seRiwe, RifREE iR

133.

| Hindi+ E_;i@

How many molecules of pyruvjc acid ar,
produced at the end of glycolysis from 2¢g
molecules of glucose ?

(1) 103 (2) 412
(3) 206 (4) 309
Which of the following represents the

correct sequence of arrangement of bones
in the lower limb of humans ?

(1) Femur-patella-tibia-tarsal
(2) Femur-tarsal-patella-tibia
(3) Femur-tibia-patella-tarsal

Patella-femur-tibia-tarsal

(4)

Genus represents

(1) a group of closely related species

(2) a group of closely related families

(3) an individual plant or animal

(4) a population of plants and animals

The correct sequence of adult cell cycle

phases is

(1) G1-S-G2-M

(2) S-M-G2-G1

(38) G1-G2-S-M

4) G1-M-G2-S

Endomembrane system includes

(1) mitochondria, chloroplast,
peroxisomes and vacuole

(2) Golgi complex, chloroplast,
peroxisomes and vacuole

(3) endoplasmic  reticulum,  Golgi
complex, lysosomes and vacuole

(4) endoplasmic reticulum, chloi'oplast,

peroxisomes and vacuole



r'

6o

134,6&@ (RUBiSC(‘I' FALd G?ﬁﬁﬂ STERTT-

sifefrar R R g § .
RuBP+0, ~‘+ .S-Phosphoglycerate +X
Ry 7Y Rt § @ “X” Y ugar o -

(1)
2)
(3) IEREATEEae
(#) 2- BTSSR

135. e 3 @ a9 & @ (s ;
H RYvad # 2 (Solanaceae) &l

@ T Iwferht ok B wufa
(feR=E) 8 &
(b) ;E?Wﬁq‘hmwﬁéaﬂzaw
() THT & ufg AR @) & ok & aeerw
(qfrdesg) 81 &
(d) Sisiry reitadf glar g
:ﬁ%ﬁhqnqﬁﬁﬁaﬁi¥ﬁtﬁﬁgﬁzﬂﬁ;
() &Had (a) 3R (b)
(2) @&ad (b), (c) 3R (d)
(3) @ad (a), (b) 3R ()
(4) ohad (d)
136. 1Y) <t faefierar ¥ FRUT A &1
(1) onfisa nfa
(2) usfraafa
(3) FanfAdr fa
(@ gesmsfa id
137. 91 & o R MY & 1 G ot orfWveruT A SRR
% ad R & &9 # "Aitea far w81

afraru A ¢ Aamrie Zal W e Fge,
e & o G e % sfee et 8 e
% R ; aasﬁﬁ, qﬁTIE:I' CaEY a1 g 7 T
(smafai) F e Farer o

Jugfer el & arreias &, A g mq fawedt & &
qaR JugE IR G |

(1) Audt2dfRFTREB LR
2) AT TEgaFARIE S
3) Amnaﬁnﬁﬁmn,aﬁaﬂwq

(4) A SRR @ & AR R, A $ ad are

49

137.

T8

134. Photorespiration

135.

136.

[Hindi+English
reaction catalyzed by

RuBisCo is shown below :
RuBP+0,; = 3-Phosphoglycerate + X

Identify “X” fmwe given options :

(1) Oxaloacetate,
(2) :

Malate i
(3) Phosphoefpl] yruvate
(4) 2-Phosphog ‘:colate

Tﬂﬁg.wing are characteristic

Which of the fol '

features of Sola:ra‘c’:eae fam?ly ?

(a) Flowers ™are bisexual and
actinomorphi '

(b) Calyx have<ive sepals and are united

(c) Androecium have five stamens and
are epipetalous

(d) Ovaryis inferior

Choose the correct answer from the

options given below :

£
(1) (a) and (bj'gnly
() (b), (c) andd) only
3) (), (b) and (&) only
(4) (d)only &

-
Sperm motﬂityﬁ@ue to
{33
(1) amoeboi “movement
(2) muscular.mfovement
f
(3) flagellar movement
ciliary movernent

(4)

Given below are two statements : one is
labelled as Assertion A and the other is
labelled as Reason R.

Assertion A Abingdon tortoise in
Galapagos islands became extinct within a
decade after gaatsiwere introduced.
Reason R : jats were more efficient
at browsing than Abingdon tortoise.

In the light of“the above statements,
choose the moi&propﬂate answer from
the options givén below :

(1) Ais corTqEEBut R is not correct

(2) A is not cergect but R is correct

(3) Both A ﬁR are correct and R is
the corre t explanation of A

(4) Both A &nd R are correct but R is

not the correct explanation of A




138. geft-1 = gef-I1 & v Ao Hifg|

A.

B.

AL EE R —

A)
(@)
(3)
(4)

139.%#&@:@&@@@%@%%@1
THE?
(1)
@)
(3)
(4)

140. F=faf@a § @ == o der R-9uraist (non-
albuminous) #% I Far &2

(1)
(®)
(3)
(4)

141. @%-3iTR (lac-operon) & IR & Ar=ffRa § @
BT AT FUT AR R ?

(1)
(2)

(3)
)

gt
RIS IR IE S E S cot e
Wﬁ;:%ﬁaa " (Predation)
& II. weluemRar
g‘“afq‘”’gmigﬂ (Mutualism)
At menfeat @y qpp ufaeqyf
(Competition]

T glar @
Uh B AN 1V, werfd
(Commensalism)

g1

Siafh TR R &
UNTT T8l ugar

A-II, B-1, C-IV, D-III
A-III, B-I, C-II, D-IV
A-III, B-1IV, C-II, D-I
A-lL, B-II, C-III, D-IV

ek ATfRenTY (T 83 f2r)
FHRLe (Fiuas)

quuT Siifeiad (2 ¢few)
figuer (RRRAY)

St
AR

L

Hehl

SH i, 2, y 3R a Uw & SRy weR g
FAE

Aottt e SR & wades (3sgr) & &9
H o R HepaT &

S i PRI ® @ sif e gar @
StaeteT HaRt (RIR) @t sifader @ 923 &
forg afthg wean @

141. Which of the fo

List-11
Predation .

138. Match List-I with List-II.

List-I

A. Both species L
are harmed .

B. One species-is, | IL.
harmed and ;.
the otheris .
benefited °

Mutualism

. Competition

are benefited
D. Oneis S
benefited while
the other ha':
no effect L.As

. Commensalism

Choose the correct answer from the
options given below :

(1) A-II, B-I, C-IV, D-III
(2) A-III, B-I, C-II, D-IV
(3)  A-III, B-IV, C-II, D-I
(4)  A-I, B-II, C-If; D-IV

"’

139. Which of the folldwing structure is not a

part of the male reproductive system ?
(1) Vasa effcreﬁ,_
(2) Infundibulum-
(3) Rete testis N
(4) Epididymis,

140. Which of the following plant produces non-

albuminous seeds ? B
(1) Barley

(2) Pea

(3) Wheat

(4) Maize 5

F% 3
X

H@vﬁng statements about
lac-operon is corgect ?

(1) Genes i, z{g%nd a share single
common prometer

(2) Galactose cartact as an inducer of lac
operon e

(3) Geneiis cojgi_giimt_ively expressed

(4) Lactose activates repressor to bind to
the operator™



i
@

142.

143.

144.

145.

51 (Hindi+English)
ot & A1 &AM & IR & Ry Prfdfa /142, Which of the following 18 uq;-(c}lce;s ;Jr;
3 verahT ST O TR 2 (sedlative) o effective sedative and pul? I
fraren & &0 R Rear wmar §2 treating post-surgery patients
(1) (1) Morphine -

@ SRR Ty (2) Anti-retroviral drugs
@ 3 (3) Interferon; -
(4) TR (4) Antibiotics
oehl & T K der
RR & & Toh T ht <3 (afése wrom) & = @1 143. Which of the following is the cmire:';tn(};om
w@ on el d e ar 2 of arrangemerit of vertebrate coitl
' the head to to&-2. e
(1) a1 5, FR wdvw, aeiy Hiew, Fﬂ (1) Cervical. vertebra lumbar vertebra,
(ehm) thoracic vertebra, sacrum
(2) War A5, geftg HdvE, FHe HdvH, b (2) Cervical vertebra, thoracic vertebra,
(Jshm) lumbar vertebra, sacrum
() Hrar Fdtew, aeiia wtesw, B (d), @fe] (3) Cervical vertebra, thoracic vertebra,
HATH sacrum, lumba.r vertebra
(4) B (Sm), TR Fdves, ety HieH, i (4) Sacrum, “lumba.r vertebra, thoracu:
FAE vertebra,ﬂcemcal vertebra

At dgum A Eea e A 9T gR1|144.

F fama g1 99t TTQ Tahd | gt o

(1) TP aifae Arhehe
(2) =ehg G HiFihiehe
3y uRafea @i

&) CRife wdemET A

F a& R & ©U F ifchd fohar 71 81
Y A : 7 3R TGS & SUTE GHSIId
(gHieifTa) gid 81

ad R : 99 R 9GS & SmuTel @l ARIRS
AT GHH gt 8l

Sudad @Al & sirelias H, 9 g g feedt A @
AR IIGI I :

(1) ATugAfFTRIFIE

(2 AsmgAfFTRET

3) AWRMW?@?R,A%WW%‘

(4) ARRIFTTUE AFTR, AR GE arE
T e

1 2t o Ry g & - U ot ifNeRYT A SR gER|1465.

Muscle contractlbn is initiated by a 31gnal
sent by the cqr,t_f«}al nervous system by the
release of .

(1) cyclic gu%mme monophosphate

(2) cyclic adenme monophosphate

(3) acetyl cholme

(4) acetyl coenzyrne A

Given below are two statements : one is

labelled as Assertion A and the other is

labelled as Reason R.

Assertion A : Forelimbs of human and

bats are homa‘lt;'g‘ous

Reason R : : Forelimbs of humans and

bats have smﬁlar anatomical structure.

In the light -of* the above statéments,

choose the mést appropriate answer from

the options given below :

(1) Aistrue'bit R is false

(2) Ais falsebut R is true

(3) Both A [and R are correct and R is
the corrq?t gxplanation of A

(4) Both A and R are true, but R is not
the correct explanation of A




N

bq 52 Hin:uﬂ,' E
146, M QY s Ry mg & 146. Given below are two statements -

WU 319 RAgh gen X-qorgs A oruf@fd &
TR g &1

WU I TR g o Y g sifdfe ofy $i
SufRfy & wrRor ghar 2

S At & oot F, 9 Ry g Rt § @
T S

Statement I : Down’s Syndrome
caused by the absence of one of 113

X-chromosomes: he
Statement II : Turner’'s  syndrom,
caused by the présence of an additionﬁ
copy of the chromosomes. o)

In the light of _the above stammem

choose the correct answer frop, t]:_;
options given be,Iaiv : d
(1) *u= 198 & A v 11 rorq 2 (1) Statement -1 is correct
Statement IT'is incorrect '
(2) wHWITedg AR HuT qgre (2) Statemen_i:_:f;;'l is incorrect by
Statement-Il-is correct
(®) =TI 3R e 11 & ot & (3) Both Statement I and Statement
are correct
(4) YT 3R YU I A= rorq & (4) Both Statement I and Statement

147. 899t W (Henle’s loop) & RMoT ik & aR
| 5 0op) H YN[

I AT E@RE ?

147.

¥

are incorrect

Which of the fgﬁa}ing statements aboyt
the reabsorptionr-_gg'ocess in Henle’s logp

(a) m@ﬁmwmﬁﬁqm are correct ? ; .
eI & At dea sroere (sregienseE) & (@) The descegg@g limb of Henle’s loop
forg arsy STURTH gt 81 1s permea}_;if____. to water but almost
& 73 wiftd & 3 1mpermea'§£=_€o electrolytes.
®) it st (b) Urine gets_eoncentrated in Henle’s
(c) &7 U # Na+ 3R &iet &1 TRasityor g loop. A
2 (c) Reabsorption:of Na+ and water takes
place in Hexle’s loop.
(@) &7 g7 & g o T et (d) Active or=passive transport of
afera ar fRfsha R gl gl electrolytes occurs in the ascending
et Ry 7 fepedt & & Wt v limb of Henle’s loop.

(1) &ad (a), (b) 3R ()

Choose the correct answer from the
options given below :

(1) (), (b) and_LgTonly

2) & (a), (b) R (d) @ (@), (b) and d) only
) Had (a) 3R (b) 3)  (a) and (b)ofily
(4)  &ad (b), (o) 3R (d) 4 (b), () an(f_:iéijonly

148. af¢ gar wedt sngadisft (gfmaed) $ e
OGS W@ 36 8, df 39% oty (YekH) §

If the diploid §h:gomosome number of
typical angiosperm. is 36, what would be

148,

TOTgAT i ? the chromosame number in ifs
el endosperm ? -

(1) 54 (2) 72 (1) 54 8 72

(§ 18 (4) 36 (3) 18 4) 36



v
0

149.WWﬁmﬁu’fﬁm$mm

150.

151.

152.

83

Y ST 9 (9 o) f e v
(@)
(b) uaf
c) wofomt

(@) SRIR (Faddw)
() TAYURR

=ﬁaﬁm3“qEﬁﬁEﬁﬁiiﬂﬁTqazgﬁ:

(1)
(2)
(3)
(@)

(€) > (b) > (a) > (c) > (d)
(b) > (a) > (d) > (c) > (e)
(¢) > (b) > (d) > (e) > (a)
(d) > (a) > (c) > (b) > (e)

ffora Sfiel &t e s grdl-aer araar A g1
a2 Gefter A Y 3mgf 0.1 &, at AA &t srgf gt

0.99
0.02

0.10
0.01

(2)
(4)

(1)
(3)

a1f2 anfefe 3R @ifeR fed & W W
gTaT Sl 8

arefeig wuTe (FfegR ared)
fRrrafeieud (arE-t-snfea Als)
faerht @ure (arEeHaus arw)
Praerht T (grgaafis ar)

(1)
(2)
(3)
@)
e & @ @9 a1 Gongd feeR (gdmH)
mRNA @1 GoATT el 87

(1) RNA ufefiast 111

(7) DNA dfefiast

(3) RNA ufefs

(4) RNA dfeftas 11

150.

151.

152.

[Hindi+English

149. Arrange the following in descending order

of number of species in the Amazonian

rain forest. .
(a) Plants . ol
(b) Birds |
(c) Fishes 1]
(d) Invertebrates
() Mammals

Choose the oofrect answer from the

options given below :

1) (e)> (b) x> (© > (@
@ (> >@>© >
@ (> b>d>(E>@
@ (@ > >(>®b >

A population _;ii' =ic:liploid organisms is at
Hardy-Weinberg = equilibrium. If the

frequency of allele A is 0.1, the frequency
(1) 0.10 ;;; .50
Bl B 4 (4) 0.02

The opening bgjgeen the right atrium and
the right ventricle is guarded by

(1) semilunar valve

(2) sino-atrial node

(3) bicuspid valve

(4) tricuspid?jé‘!gve

Which of %ﬂfé following enzymes
synthesizes p’:fg;airsor mRNA ?

(1) RNA polggrase III

(2) DNA polymerase

(3) RNA pol;iﬁ%i'ase I

(4) RNA polymerase II
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153. 2 2} s R g § : g ot orfreru A ok g

& adh R & &9 § [wifdsa Rar mar &)

wwm A i Sy qate d, s
Fifvaat N AR =t & R arwioma @
ST R A @ Sraf urew S & fg
AT T ITahT R ST 21

T R AR gerd & quae & g
HIRATSHT & fRrds & srasaear gt 2

Sula &l & Sl #, A Ry g Rreedt § @
TR Iugad ST

(1) Av@ g RO d

(2) AvgiadizaR R

(3) ASRRIA G & WRR, AHadt e

(4) ASRRIA T8 & AfFT R, A & 98 AR=

e

154. F=fofEa & @ o9 ar sl ama s (wde)

g1 ifed A@f gtar ¢ ?

(1) weRIA

(®) wgfe=mafohT g (LH)

(3) ®Ma SR MRS (hCG)

(4) TERE

155. ©°uH & Eardt A1 & R\ " gr @faa
Fega (fgw)d_ sramdgard
(b) IgA (2) IgDh
(3) IgG 4) IgM

156. 10 Ao SRt H te e = far &)

af% ufy eafay 51=7 @ 0.002 (9fd 31 wa) ok
ufy afdy gy &% 0.002 (vfd & wwg) A 1 8,
@ 10 ARG & ag Hifwst & snfda den

B i {
(1) 10 @AfE=
(2) 100 fafea=
(3) 1 fafemE
4) 5 fafega

153. Given below are two statements .

Hindi+g

: One
labelled as Assertion A and the Otheiliz

labelled as Reason R.
Assertion -A : In recombinant DN
technologyy* - lysozyme  is  used g
disrupting bacterial cells while cellulag, .
for plant cells:

Reason R:— Isolation  of
material needs disruption of cells.
In the 11@_ of the above statemen;
choose the most appropriate answer frop,
the options-given below :

genetj,

(1) Ais ;::()r;éct but R is not correct

(i

(2) A is not correct but R is correct

(3) Both A and R are correct and R js
the correct explanation of A

(4) Both-A—and R are correct but R js
not the-correct explanation of A

154. Which of _;E_E following hormone is not

secreted b@z_flﬁman placenta ?
(1) Prog@one
(2) LH (32

(3) hCG.
(4) Estroge

74!

i A

155. Colostrum, secreted by mother during

initial days of lactation, is abundant in

(1) TgA @) Igb
@) G -~ @ IgM

156. Consider a pépulation of 10 million cells.

Given the per-capita birth rate of 0.002
(per unit time) and the per-capita death
rate of 0.00Z (per unit time), the expected
number of-eells after 10 generations is

(1) 10 mifilion

(2) 100 r_:é__iIﬁon
(3) 1 million
(4) 5 million




| ys7. R AT Ry E 88 [Hindi+English

157. Given below are two statements @

i W#Wmmﬁ Statement I :

b Plasmids ares autonomou sly replicating
GU?iﬁ:a'mq’f & et e T gii;mnt o
a9 IUGE IR ™ HA e g R 4 q Plasmids are q}‘:;ffachromosomal DNA.

In the light“of the above statements,
choose the mast appropriate answer from
the options gigeip:;below :

(1)  FUTIEE & A w11 e 2 (1) Statememt I is correct but
Statement II is incorrect
(2) HUTITET @ AT w1 R (2) Statemenmt. I is incorrect but
Statement 1I is correct
(3) FWFINRFUTI I gt & (3) Both Statement I and Statement II
x are correct
(@) FUFI R &HYF 11 erd & (4) Both Statement I and Statement II
are incorrect
158. PCR (dit3mR) & R, wrem o1 #(158. During PCR, “primers bind to the DNA
3G Fg9 A 94 € strands in the_s step. B
(1) amufed (annealing) (1) annealing™.
(@ «EIA (ligation) (2) ligation £
(3) fAfsraazor (denaturation) (3) denaturém
(4) U8R (extension) (4) extension -
A
159. geft-1 &l gfi-11 & Ay gAfera HifSigl 159. Match List-I wiffe List-II.
g1 g1 List-1{"{) List-II
A. TEIOT [. wfdsy domgH A. Transformation 1. Restriction
(Transformation) (Restriction . €nzyme
enzyme) B. Cloning site II. Transfer DNA
B. @i & . A aaifar to host
(Cloning site) # m &l . Lo bacteria
THIGI0T C. Selection ?\_ﬁ III. Replication
C. 9 1. gl D. Ori "‘*:j IV. Antibiotic
(Selection) (Replication) Choose the ﬂgyect answer froin the
D. WRgfma@mIaR 1v. ufadfs options given below :
(Ori) (Antibiotic) ./
A g My RAemedt & @ Wl TR YA ¢
(1)  A-III, B-IV, C-II, D-I (1)
(2) A-IV, B-I, C-III, D-II 2)
(3) A-II, B-I, C-IV, D-III (3)

(4) A-I, B-II, C-IV, D-III (4) A-1, B-I, C-IV, D-III
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160.

161.

162.

163.

164.

e (T wruTat ofie sifeferand arfaew
(Rraqurh) wrfval 3 argreft R & aRomEEd
R & vonfaat & e aamar ot &, e &
JETERT &?

(1) ¥HUEH O

(2) SRR Reew

(3) SEr R

4) T e

gt (Sieget) & wHY M) & SHERvT @Y

I - §

(1) S ogfer

(]) IR

(3) USmfdEH (i i ER)

(4) S AT

AeRRaI AT a@ 2

(a) JAEH | IUEEST d& Foif @ UG
Tt glar &

(b) ot foifaE &eft off ST =8 8t waar

(c) Toit ol IFIAROT 1% s &1 uter e &

R Ry Awai G adt s -

(1) e (a) 3R (c)

(2) aa (b) R () .

(3) (a), (b) 3R ()

(4 @ac () R (D)

ua vt FZarfera gfratend (sgdafisfl) wurely

F ude urelt # fhaa ot (i) SufRaT A & ?

(1) 8 (2) 12

® 2 4 6

wrEtRgT & vy & fPrafaf@a & @ & a1 s

|gre?

(1) MdraTEey Fese & siid A el gid &

(2) e resr &) sria A g @

@) TP Hifrenrsi F Al S Fean @

(4) OMRETE (RBCs) # wifiteh ST+ e &

160.

161.

luindi%

i lacental m

tive radiation in p amme
zgdap :ﬁustrahan Marsupials leadmg
similarity between distant species is 5

example of ,,__.i—r-f——P——_‘

(1) founder ciffﬂﬂ:
(2) genetic dhft
(3) divergent, eﬂ)lutwn
(4) convergenfr “evolution
| - .fJ
The covering “f ovum at ovulation jg
(1) zona pellﬁi'd-a
(2) chorion
(3) endometrium

zona radiata

(4)

162. Which of thc;:g_“c_:jlomng statements are

163.

164.

correct ? 5

(a) Energy fbv; from producers to
consumers i8 unidirectional

(b) Energy g id can never be
inverted { 3

(c) Transfer 6f€nergy follows the 1% law

Choose the ecorrect answer from the
options given below :

(1) (a) and (c)- ‘?gly
(2) (b)and (c) only
(3) (a), (b) and (c)
(4) (a) and (b) only

How many theca are present in each lobe
of a typical bilghied angiosperm anther ?

(1) 8 W) 2 12
@ 2 @ 6
Which of the—

e—following statements is
correct about Pldsmodium ?
(1) o

Gametocytes develop in mosquito gut
(2)

Fertlllzatm;; takes place in mosquit?
gut

Reproduc‘ea }s.enmally in liver cells
Reproduces sexually in RBCs»

(3)
(4)



165.

(1)
(#)
@)
@

166. F=fafea & @ ﬁ?ﬂair_auﬁn Feile TR (YUdeh
gier aTet) & w9 § fohar Smar 22

(1)
(2)
3)
(4)

167. F=faf@ad a &=

(1)
(2)
(3)
(4)

& a& R & &9 & aiferd foar mar g1

#NFYT A : e T F, dea A @ R F1 gafd
ate gft & o 3R &g oft e 7@t am
aﬁnzﬁﬂﬁﬂdq‘gjﬁmmﬁ.ﬁuﬂm
s e e ST e

Iudad U &

|a] Iugad I :

(1)

@)
(3)

(4)

@ g O’ At &l & Ay, AafRRa d d o
mw-ﬁm*mw

d &7

57

fra : Bi sk I-‘n’;lT 1Bi
R : AP ol e - 1A

AIEERA A
frar

QEwETS
gfaffem

q’r_ﬂamwﬁa Tge?

g, e Ry g feeat 4 @
@

it

LA

C

| IL*

AWRM@%@M!{,A&H&TW#

A IR R U@ &, AFT R, A Hrudt earam
TaeE

165. For a person with blood gro

166.

167.

168.

e ——

up ‘O, which of
the following is not a possible coml;matlon
of parents’ blood group genotypes

. IBi and Mother : PPi

(1) Father

(2) Father : AP and Mother : P

(3) Father : Pi and Mother : Bi

(4) Father : Piand Mother : P

Which of the following is used as a clot
buster ?

(1) Cyclosporin A

(2) Statins

(3) Streptokinase

(4) Penicillin

Which of the following disease is not
sexually transmitted ?

(1) Gonorrhoea

(2) Genital warts

(3) Syphilis®

(4) Tuberculosis

Given below are two statements : one is

labelled as Assertion A and the other is
labelled as Reason R.

Assertion A : In an experiment, Mendel
observed that the F1 progeny plants are all
tall and none are dwarf.

Reason R : Stem  height is a
contrasting trait, with tall being dominant
and dwarf being recessive.

In the light of the above statements,

choose the most appropriate answer from
the options given below :

(1) Ais correct but R is not correct
(2) A is not correct but R is correct
(3) Both A and R are correct and R is

the correct explanation of A

Both A and R are correct but R is
not the correct explanation of A

(4)




E_g 58 L
TEUE S e f directly of injecting g Spe
89 (assisted reproductive|169.The method 0 aluted FeproduCtiV;
169. ; ' '

into ovum in ,
technology) ¥ YTy =t e 3] & gt A into logy i8 called :

- techno
ﬂmm}mmmf : | feciv cytoplasmic sperm injection
(1) oie: ifzed s st (1CS]) (1) prar
i, N E‘F] ) Embryo transfer (ET) |
@) Wﬁ*ﬂ*ﬁmmm(am) (3) (C(}}e;r;%te intra  fallopian  trangg,
(4) FHIS S %Wﬂ'{a‘{m (ZIFT) (4) Zygote intra. fallopian transfer (ZIP‘T]

170. §i& (Bt) ﬁﬂﬁﬁwﬁiﬁfﬁﬁmmdﬁziﬁrmﬁ 170. The inactive form of Bt toxin is converte
mmﬁﬂﬁaﬁaﬁm% | to the active form in the Insect gy

7 a(l) (1) by proteases

(2) (2) by nucleases
(ﬁ) (3) due to alkaline pH
(4)

(4)  due to acidic pH

4

171-=ﬁ%ﬂmﬁqwﬁz%ﬁﬂmaaﬁzw 171.Given below are two statements : one is
labelled as Asse

ﬁﬁk%mﬁqmﬁ%=%mmé| rtion A and the other is

labelled as Reason R,
H VU A : ST & GaR 95 (FifefRe®) afg

ASS T WA of Al B g F oft| - Sortion A : The logistic growth model o

Populations ig considered more realistic
AT e JmT ST 2 than the exponentia] growth model.
% R : G9Te AT gid & Reason R : Resources are finite.
SUdE Hyet & St &, <% R My e ) f:n 03812 tl'lllght of the above statements,
ad ( '€ Most appropriat from
g w b the optiong given l?e!;owpfia B,
(1) AwdEaRm R )

9 A is correct byt R is not correct
(2) Aﬂﬁ’fﬂﬁémﬂé’r% 2) e
() Amnﬁqﬁfg@m,uﬁmﬁwa

A is not correct but R is correct

(3) Both A and R are Gorrect aad R

™. th 2
W ARSI R, AR ey @)  €orrect explanation of A




(a) I e
(b) RS
(c) whar i
d) Ty T
R g Rt 2wt e

'.IiTi

(1) ¥ b)sR(@ -
(2) ¥ (a) 3R (q)
(B} e (a) 3R ()
(4)  Fa (b) 3R (q)

I i
I![h.n||!l [L..,..”: |J|I

173.ﬁﬂﬁ%ﬁﬁ%aﬁ?wqﬁtﬂmﬁ(

A1 THEE (Teitrge) 7 sist & Pt & forg

AT &1 Anfest ¥4 Femar axar 22

FHETT FfRAHTY

(1)
()
(3)
(#)

17,

174. R d s Ry E: A
FU 1 : it (sitageem) |

) &

LH 3 i aaor (wref)

& &R gidT 8 Fored arht geas (g wifeaser)

aﬂﬁﬁma’rm%i

&Y 11 : St & a1 Ay T arht gyea sty
q%aq(maﬁg]ﬂuﬁaﬁg@:ﬁrﬁﬁaaﬂza:ﬁm

# gl s At 81 |

g el & e A, A3 Ry g Rt 2

(1) mlﬂﬁ#nﬁmunﬂaa

(2) mlm%uﬁ!ﬁ:@naﬁ%
(3) mﬁlaﬁzmuﬁqﬁﬁ

(#) U I R &Y I Y e &

172.

173.

174.

[Hindi+Englishi

Which of the following are secondary
lymphoid organs ?
(a) Bone marrow

(b) Tonsils
(c) Spleen
(d) Thymus

Choose the correct answer from the
options given below :

(1) (b) and (d) only
(2) (a) and (d) only
(3) (a) and (b) only
(4) (b) and (c) only

Which of the following in fema:le
gametophyte of an angiosperm helps in
guiding the pollen tube for fertilizing the
eggs ?

(1) Central cells
(2) Polar nucleus
(3) Antipodals "
(4) Synergids

Given below are two statements :

Statement I: Ovulation is caused by LH
surge leading to rupture of Graafian
follicles.

Statement II : Graafian follicle remaining
after ovulation transform into corpus

luteum and secretes large amount of
estrogen.

In the light of the above statements,

choose the most appropriate answer from
the options given below :

(1) Statement I is correct but
Statement II is incorrect
(2) Statement I is incorrect but

Statement II is correct

(3) Both Statement I and Statement II
are correct
(4) Both Statement I and Statement II

are incorrect




L C Jm!ﬁ"‘! ¥ 175. Given below are two statemeny, , +%
Gl\‘igf&q-; i R (Homo sa iens) Statement I: Modern  p,,
¥ I P ' trali d Sap;
8 ok HeTdt F 4t arose in Australia an Moveq Py,
YT O . T (H continents. d‘”"&{
75000 @ | \0Mmo sapiens) sV Statement II : Homo Sapieng
it 10(;00 T IR v gy around 75000 to 10000 years a4,
TS &, iy In the light of the above g,
L L SUqER I R R g Rreedt & @ choose the most apl:lrropriate ansx:;??m«&_
tions given below : Top,
B the op |
Taere G’ffb;q FYF 11 Tad g (1) Statement I is Correct
(2) ~ Statement II is incorrect by
Y] W#ﬁﬁ?-]“m I gt g (2) Statement I is incorrect b
(3) 'l Statement II is correct ut
IR ay VIX ST g & (3) Both Statement I and Statement
are correct |

(4)  +UT1 ok II Y g & (4) Both Statement I and State

: ment
are mcorrect I

176. Qe sjizaey ﬂﬁw%@aﬁ#aﬂqmﬁamsﬁm

g2 T e i s food chaiieo " PO
@) w (1) Herbivores ;
(2) wiaER (2) Carnivores |
(3) uxehidh (8) Parasites

(4) Rl

(4) Predators

. Which of the following is not evidence for

177.ﬁ=r%®aﬂ‘ﬂa»’r=mf:’ﬁﬁmmmwﬁa? 177
_ evolution ?
(1) o o3t grl vfa S Rare & Ry (1)

Embryological support for evolution
yurfasTh gaef as proposed by Ernst Heckel

(2) onrurel St SmRE TR @ s (2)  Divergent evolution of anatomicd
e (srgasie saleasm) structures such as forelimbs

(3) ufeérat ofk w & el 9 darn @ (3) Cfmvergent evolution of traits like
A faere (Favic sateqs) wings of birds and butterflies

(4) St Mﬁ_ﬁm RSt fies s (4)  Paleontological evidence from foss!

records
178. & 178. Sponges exchange 0, with CO; b
CIGRA . .
(1) (1)  tracheal tubes
3 (3)  simple diffusion over their enti®
(3) body surfaces .
%) (4)  moist cuticle

A
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179. Match List-I with List-II.

List-I List-II
A. Excess growth I. Reabsorption
hormone of water and
electrolytes in
kidney
B. Luteinizing II. Contraction of
hormone uterus during
child birth
SfftaR . C. Vasopressin III. Acromegaly
o M~ IV st D. Oxytocin IV. Ovulation

Choose the correct answer from the
options given below :

(1)  A-II, B-IV, C-I, D-III (1) AL B-IV, C-I, D-III

\2) AV, Bl G, T (2) A-IV, B-II, C-I, D-II

(8) AL, B-IV, C-H, DI (3) A-III, B-IV, C-II, D-I

(4) AL, B-IV, C-F, D-I (4) A-IN, B-IV, C-I, D-TI
180. Wipfereh aRoT - ¢ 180

(a)

(b)

. Natural selection can lead to
(a) stabilisation
(b) genetic drift
(c) (c) directional change
(d) (d) disruption
4 fg 7y freseat ﬁ m SR : Choose the correct answer from the

options given below :

1) @, o), (© MR Q) (1) (a), (d), (c) and (d)
(8) e (a) 3R () (2) (a) and (c) only

(3) e (a) (3) (a) only

(4) @&a (a), (c) 3R (d) | (4)  (a), (¢) and (d) only

~-00o0-




