Section 1 - PartA-Mathematics

1) Let BC be a fixed line segment in the plane. The locus of a point A such that the triangle

ABC g isosceles, is (with finitely many possible exceptional points)

A) aline

B) acircle

C) the union of a circle and a line

D) the union of two circles and a line

1) Ao fh chsﬁaaﬁ ﬁ%m%\@ﬁgﬂwﬁ@www%ﬁﬁﬁgﬁ ABC@W@%@H%W%]%@W
I (3% T2 &0 & Hva sradl forgat o @y )

A) T @r
B) T I

C) T I 3R T @1 T G
D) & I TR T @1 1 e

2) The number of solution pairs (x,) of the simultaneous equations

log; z(x +y) +logs(x —y) =2

27" = 51271

2) frAfetiaa e (simultaneous) EHTeROT

log, 3 (x +y) +log;(x—y) =2

y2 _ x+1 7
2% =2512*" %W?Tﬁ(solutionpairs) ‘:x’}] &1 g anft

A) 0
B) 1
C) 2
D) 3
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lim (J-‘-lxz —x+ 21:)

3) The value of the limit  x—-= is
A) —=

1
B) 4
C)o

1
D) 4

lim (+/4x%>—x+ 2x

3) = x-*—m( ) & HE B
A) —

1
B) 4
C) o

1
D) 4

4) Let R be a relation on the set of all natural numbers given by

aRb = a givides ™

Which of the following properties does R

satisfy?
I. Reflexivity
II. Symmetry

III. Transitivity

A) I only

B) III only

C) I'and III only
D) Iand II only
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4)afg Rﬂﬁﬁﬂﬁﬁfmﬁa?wwm(relation)%ﬂwﬁ'ﬁﬁﬁm%%ﬁ
2
ARb = a b gt

R et # & 2 d it B g E 2
|. wgeaar  (reflexivity)
II. s=fufa  (symmetry)
[ll. swfrar  (transitivity)

A) 7 |
B) %= Il
C) ¥=a | |l
D) ¥ @ |l

r [x], where P is the greatest integer

2017
V2017) g

5) The fractional part of a real number * is

F2 be the fractional parts of (44—

Fy

less than or equal to *. Let Fi and

(44++2017)"

respectively. Then * £ lies between the numbers

A) 0and 0.45

B) 0.45and 0.9
C) 0.9and 1.35
D) 1.35and 1.8

5) Ueh TEdfeeh ST X T TH=ITedeh 9T (fractional part ) x— [ 8, st [x] @TWWW%E} x g JleT A
F, F, (44—+2017) __ (44+~2017)
ShHRT: qadar

s e |afg ~ lawr o T¥r=Teres T =, ae

Fy + Pz ot wemait s 8w

A) 0 3 045
B) 0.45 3R 0.9
C) 0.9 3R 1.35
D) 1.35 3 1.8
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6) The number of real solutions of the equation 2 SIM3X +8IN7x—3 =0 which lie in the

interval [—2m, 2n] is

coZ2
AW —

6) w2 SM3XFSINIX =3 =03 55 oot wommt & we
T [=2m, 27] ¥ o9 g, Fefafed ?

com>
AW —

7) Suppose P:%T gre real numbers such that
q=p-p), r=qd—q p=rl4-1)

The maximum possible value of P 7277 jg

q=pt-p), r=qd—q) p=r(4-1)

o p+q+rwwﬁwnﬂ‘eﬁm

Com>
o O WO
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_IE — o« . . 2 J'2 . . .
8) The parabola Y = 4x+1 givides the disc ¥ T¥" = Linto two regions with areas A1 and
Az Then |41 — 42| equals

ez =2
Wi N S W Wl

S

2 2 2 o
VY I=t o omi dise) ¥ 7Y S e Aign Dggma v oo w3
Ay = Aol o

5
%

d

GE]

e =z =2
W R W Wl

S

1

9) A shooter can hit a given target with probability 4. She keeps firing a bullet at the
target until she hits it successfully three times and then she stops firing. The
probability that she fires exactly six bullets lies in the interval

p) (05272, 0.5274)
g) (02636, 0.2638)

0.1317, 0.1319
C) ( » )
p) (0-0658, 0.0660)
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1

9) T TS forelt @ear =t 4 TTRreRaT & 9 Hehell © | I8 <& T a8 qeh Tt IelTd! Tadt & ST deh 98 1&g ohl i 9K 9
TE AT | TeaLT & T ] TATT s L ot & | T8 TTrekat, T3 S8 Sharet ©: Mot =g el forer st=aret | 81t 2

o (05272, 0.5274)

5, (02636, 0.2638)
0.1317, 0.1319)

0) (

b, (00658, 0.0660)

10) Consider the following events:

El: Six fair dice are rolled and at least one die shows six.
E2: Twelve fair dice are rolled and at least two dice show six.

Let P1 be the probability of £1 and P2 be the probability of £2- Which of the following is
true?

A) P1 = P2
B) Pr="Dz = 0.6651

C) P1<P2
D) P1=Dz = 0.3349

10) fr=fafiaa srearett wfemm =i :

El: S YTET ohl thehl T 3TN T & T Th H B: ATl efsh ST 37T |

EE: TG UTHT shT hehT TTAT 371 6 | T &l I § : AT Hoeleh JUL 3T |

a1 e Plaqn £2 i P22 s frfirfaa § 9 o e a8 22
A) P1 = D3

B) Pr=P2 = 0.6651

C) Pz <P

D) P1=Pz2 = 0.3349
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11) For how many different values of @ does the following system have at least two distinct
solutions?

ax+y=20
x+(a+10)y=0

A) 0
B) 1
C) 2
D) Infinitely many

11) frefafa ot & ¢ % ey oF % Rt &9 & #9 @ sm-sem wa (solution) & ?
ax+y=20
x+(a+10)y=0

A) O
B) 1
C) 2
D) s+

12) Let R be the set of real numbers and /* B = B pe defined

fO) =i
y

b 1+00%  where X is the greatest integer less than or equal to ** and

3 =x—[x] Which of the following statements are true?

I. The range of f is a closed interval.

Il. f is continuous on R.

II. f iS one-one on R.

A) Tonly

B) II only

C) I only

D) None of I, IT and III
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12) afe Rwﬁmﬁwﬁwwwww%ﬁﬁ [{R-R frmfefaa g afenfia Srar g

i
fo) = 1+[x]7 ot [x] mmﬁx%wmwﬁzﬁa%w{ﬂ =x— [x]

T FAfARad 5 € SIH |1 e a3 & 2

f

L. T I (range) T &8 =0 (closed interval) &

1L f, H‘T(‘él?l’cr (continuous) Ho ®

I11. f’ R T Ueheh (one-one) ®Ad H

A) ¥ |
B) == I
C) == Il
D) I, llar Il & =¢ =&

13) Let *n = (2" +3™) 2" for all natural numbers ™. Then

i X, = 0
fm x, =3
) am X =V3++2
Jim % = V5

13)mm & wh sghw g 1w R = QTH3IDVE

) limx, =
lim x,, = V3
=00
lim x, =vV3++/2
C) n—=
lim x, =+/5
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8sin® 0@ — 7sin@ +/3cosh

14) One of the solutions of the equation = 0 Jies in the interval

py (0°,10°]
g) (10°,20°]
c) (20°30°]
D) (30°,40°]

a3 — 1 ."'— =
14) wt 8sin® @ —7sinf ++/3cos b O%ﬁﬁﬁwﬁmﬁmwﬁ%

py (0°10°]
g) (10°,20°]
c) (20°,30°]
D) (30°,40°]

15) Let % 2 €, 4, € pe real numbers such that @ +0 <c+d
b+c<dtectd<e+a d+e<a+b T,

A) The largest is ¢ and the smallest is ?
B) The largest is ¢ and the smallest is ©
C) The largestis © and the smallest is €

D) The largest is € and the smallest is ?

ls)q&{a,b,c,d,e - a+b=¢:c+d,

b+c=¢:d+e,c+d=::e+a,d+e<:a—|—b.aa

A @ wraerien D wwiow:
B) ¢ wRwerqur ¢ g
0 ¢ wdrmzriam © g oR:
D) ¢ ged st b el BT ]
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16) If a fair coin is tossed 5 times, the probability that heads does not occur two or more times
in a row is
12

A) 23
13

B) 2°
14

c) 2°
15

D) 25

16) Tfe wah forerh it EWWW%,WWWW%B%H (head) ST &1 7 &1 § ARk S 7 713, BT

12

A) 25
13

B) 2°
14

c) 2°
15

D) 2°
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17) Consider the following parametric equation of a curve:
x(8) =|cos46|cos@

v(6)=|cos468|sinf

for0=0=2m

Which one of the following graphs represents the curve ?

S
A)
X
B)
C)
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D)

17)am & f& feft a%  (curve ) =1 fefafed wmfas  (parametric) wfieor @ feaor Sar

x(8) = | cos 46| cos B

y(6)=|cos48|sinb

et 0=0=27 o corre d @ w9 @ weE 9 B FeRd w2 ?

B)
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C)

D)

18) Let A =1(ay, A7) ypq B = (b1, D2) g gy points in the plane with integer coordinates.

Which one of the following is not a possible value of the distance between Aand B9

A) V65
B) V74
c) V83
D) V97

18)wm < A=(ay @) Bzibl’bﬂ@wmaﬁg%ﬁiﬁ%ﬁamq\mﬁﬁl
a Ao Bwdm Aot ¥ fou Peffer § @ @ @ owm oove w3 7

A) V65
B) V74
c) V83
D) V97
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" Then the value of the integral
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qED

»

(
(zzlga 2(22 p])
(=
g

22 — p)

=
m

2(22 p) 22- p)
7
22-p 4[22 p)
: )

£
m

qE

. 1
1=1,2,...,20 a;=t+-

20) 7 & f5 ¥ f LR

1 _ 1 i i . 1

a2y dg Ezo

(0

22 — p)

3

=
m

21

(
o
(2[22 p) 22— p)
o

22-p 2(22 - p])

=
m

7

2-p 4[22 p)
7

qE
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Section 2 - PartA-Physics

21) The magnitude of acceleration of the electron in the n™ orbit of hydrogen atom is ## and

that of singly ionized helium atom is ®#e_ The ratio & %xe ig

A) 1:8
B) 1:4
C) 1:2
D) dependent on n

21) Tsgem W] ¥ N3 wam # fud wF sowm w0 o CH  q wEe smth dfem (He')

. a ay: a
i Heg |gm TH THemm sgum wmowmm ?

A) 1:8
B) 1:4
C) 1:2
D) n w fnit 2

22) A carrot looks orange in colour because of the f carotene molecule in it. This means that
the S carotene molecule absorbs light of wavelengths

A) longer than 550 nm.
B) shorter than 550 nm.
C) longer than 700 nm.
D) shorter than 700 nm.

22) & TR Aft 1w fegar @ e s f - FER e % 9w f - ¥R e § @ f
TTed F TERT H GG AT & 7

A) 550 nm @ =1
B) 550 nm & B
C) 700 nm @ ==t
D) 700 nm = s
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23) If some charge is given to a solid metallic sphere, the field inside remains zero and by
Gauss’s law all the charge resides on the surface. Suppose now that Coulomb’s force between
two charges varies as 1/7°. Then, for a charged solid metallic sphere

A) field inside will be zero and charge density inside will be zero.

B) field inside will not be zero and charge density inside will not be zero.
C) field inside will not be zero and charge density inside will be zero.

D) field inside will be zero and charge density inside will not be zero.

23)3fc aig ¥ 2@ M F FH AEW fom Swar g oAl ag F AW FEA & ¥yF B @] A
(Gauss) & @ % qgd, 3T MA F Tag W & g war 8 |o@ 3k a8 A o fF @ smaw

% fm = Fentaw s@ (Coulomb’s force) 1/ & faw & seaar 2, a0 s @ & Mo
Heal

A) fom@ & s B, o smaw e ot T B |
B) fr &% wd s wAe i swEE @ |
C) frm & e @ W =N Y e |
D) fom@ &7 @ @1 TR B IR en |

24) Using dimensional analysis the resistivity in terms of fundamental constants 4, m., c, e, &,
can be expressed as

h

A) ggMmece?
EgMmece®
B) h

h?.

2
C) MecCe
MepEp

D) ce?
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24) foofr fasgwor & g wfoteekar  (resistivity) =t qegg fiwt b, me, €, €, &% wram § =
4 U feeer w7 § fefua fmm ST ogwar g 7

h

A) EgMeace®

ggMmece®

B) h
h?.

p
C) Mmece
Meeg

D) ce<

25) Consider a bowl filled with water on which some black pepper powder have been
sprinkled uniformly. Now a drop of liquid soap is added at the center of the surface of water.
The picture of the surface immediately after this will look like

A)
B)
D) N a P

Page190f90



25)arft & wi w wAd § W fid

£ THEAE &9 § fogw w2 @ wel W fer@ unt
% Wag & ol e e I 3 Al T

Eulical
dg g ot 3| 3o Qi@ 9@ 3@ A waw FE feE 7

A)
B) \f
D) \ & P

26) It was found that the refractive index of material of a certain prism varied as 1.5+0.004/A2,
where A is the wavelength of light used to measure the refractive index. The same material was
then used to construct a thin prism of apex angle 10°. Angles of minimum deviation (&m) of the
prism were recorded for the sources with wavelengths A; and A, respectively. Then

A) Om (7\,1) <Om (}Lz) if A <A\,
B) Om (7\,1) > Om (}Lz) if A > A,
C) Om (A1) >0m (h)if A <Ay
D) Om is the same in both the cases.
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26) forelt 9aTel & 59 U TS (prism) T 3191 ThTST o qaTgd (N) o 81 1.5+0.004/A° & fZ6Ter & srderan 2| 36t uard &

T, T TSSH ST ST @ TSrereht 3 hior 10° 8] A, 72 A, qUTgd 3 SohmsT |l o foTq, fSIsw st =gaw fererer o (8,,) |
ST 2| el fiferd H @ R ar me a2 2

A) 6,A) <6, \) AT <.
B) 6,,(A)>6,\) IR, > .
C) 6, (\)>06,A)IREA <.
D) §,, FAFA , qT A , & foag gum g

27) Two circularly shaped linear polarisers are placed coaxially. The transmission axis of the
first polarizer is at 30° from the vertical while the second one is at 60°, both in the clockwise
sense. If an unpolarised beam of light of intensity /=20 W/m?is incident on this pair of
polarisers, then the intensities /; and /> transmitted by the first and the second polarisers,
respectively, will be close to

A) I;=10.0 Wm?and I, = 7.5 W/m?
B) 1, =20 W/mZand I, = 15 W/m?

C) ]] =10.0 \N/l’l’l2 and ]2 =8.6 \N/l’l’l2
D) I;=15.0 W/m? and I, = 0.0 W/m?

27) @ gau & q FAR gaw w1 @wE  (co-axially) @r mn 2| 3w\ % e, teen geeh ame
s (transmission line) & 30°%m or g yow wwmE s & 600 wwr war ¥ (I
aforrad feem #) | afe /=20 W/m? & dfoar &1 oygfad seher 7 dFT gEet W omfed gar €, den
Ted qUT g g g W@ (transmitted) s i dEad s i we Lw @ fefates #
¥ HF W IW AT w7 ?

A) I1=10.0 Wim2aen I = 7.5 W/m?
B) /=20 W/m2 @ Io = 15 W/m?

C) I1=10.0 Wim?aen I, = 8.6 W/m?
D) /=150 W/im?aen I = 0.0 W/m?
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28) An electron in an electron microscope with initial velocity Ye!enters a region of a

stray transverse electric field E'ﬂ}. The time taken for the change in its de Broglie
wavelength from the initial value of A to A/3 is proportional to

A) E,
L
B) Fo
1
c) VFo
D) 1.E"Ec:-

28) v sowE weweRit  (electron microscope) # T ToidgH WREWE AT Fﬂiﬁ EUJ?AHT%TT
sgwe faga & (stray transverse electric field) @ srar 8| soe= & t-smeft  (de Broglie)
aored FAT N3E 9w & @ o T @ ek wErew g ?

A) E

1
B) Fo
C) VBo
D) VE,

29) A bird sitting on a single high tension wire does not get electrocuted because

A) the circuit is not complete.

B) the bird feet has an insulating covering.

C) capacitance of the bird is too small and the line frequency is too small.
D) resistance of the bird is too high.

29) sifa == fowa & ar  (high tension wire) w o w fafen & fosell &1 e & @@
FTTh

A) foq ofwy oof & @ 2 |

B) ffed 1 & ww frm e wew & e @ar ?

C) fafem & daiftr sgq &0 ¥ 3R fm@ & smafc ft w7 ot 2 |
D) fafer @ wftme sga samr ? |
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30) A positive charge q is placed at the center of a neutral hollow cylindrical
conducting shell with its cross section as shown in the figure below.

Viacunm Thin sheell

Which one of the following figures correctly indicates the induced charge distribution
on the conductor (ignore edge effects).
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30) o # oW HTER TH oAHF A ¢ H TF SEERG @Ed SR 9@ s (neutral
hollow cylindrical conducting shell) % s w wr mr 2 |

Vaoeunm Thin shaell

freifrd @ @ &H-u1 o So9 # Gael W IRG oA adt fefia war 2| (e & R %
UM W @ HifSw)
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31) A transverse wave of frequency 500 Hz and speed 100 m/s is travelling in the positive x
direction on a long string. At time ¢ = 0 s the displacements at x = 0.0 m and at x = 0.25 m are
0.0 m and 0.02 m, respectively. The displacement atx =0.2mat¢=5 x 10* s is

A) -0.04 m
B) -0.02 m
C) 0.04m
D) 0.02m

31) T ¥ AR H 500 Hz TSR ol Toh 3TTTE (transverse) T 100 m/s 31 ATt § ST x-378T hl fawmm & SR g | 1= 0
Yohe THT WIS x = 0.0 HIST qAT x = 0.25 HieT 9T fermo shrsT: 0.0 HieX a7 0.02 HieT &, af 1= 5 x 10 ¥hg q&T x= 0.2
HeX T foreemae skt 91 /= 2

A) -0.04 m
B) -0.02 m
C) 0.04 m
D) 0.02m

32) A thin piece of thermal conductor of constant thermal conductivity insulated on the lateral
sides connects two reservoirs which are maintained at temperatures 77 and 75 as shown.
Assuming that the system is in steady state, which of the following plots best represents the
dependence of the rate of change of entropy on the ratio of temperatures 7;/7>

L

AV
0 - e

TyT:
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= d5/dt

= a5/ dt
]

C)

T

D)

32) fam # ey AER fRd 3w =ieskar % Uer @ S UF Udell SSHT dTerh @nel foes e
(lalltice side) & swridt a1 foor mor 7, T1 3R Toam @ Ro@ @& 3o ¥eri & Sfear @] 9k a7
fre wmt oewem (steady state) @ ® @ 8 ¥ =9 @ @ Tt (entropy) ufEdd @it &
F AT % AW, [1/T2 % www w wd Fefd & 87

AV
0f—> -

A)
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= d5/dt

C) \

T

D)

33) Which of the following plots represents schematically the dependence of the time period
of a pendulum if measured and plotted as a function of the amplitude of its oscillations? (Note:
amplitude need not be small)

A

Time period T

i (7]
A) Amplitude
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Time period T

L | | E-

B) Amplitude ©

Time period T

R

C) Amplitude &

—_

.

Time period T

D) Amplitude &

33)f= # ¥ FH @ AN@ TH dldd k AGdRd Hl A k AEW % dNg TE FHEUd FwaT ®.
(a9 d: I8 &0 W& ® fF mm s a)

A

"

Time period T

]

A) Amplitude &
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Time period T

L | | E-

B) Amplitude &

R

Time period T

C) Amplitude &

—_

.

Time period T

D) Amplitude &

34) On a pulley of mass M hangs a rope with two masses m; and m, (m; > m;) tied at the ends
as shown in the figure. The pulley rotates without any friction, whereas the friction between
the rope and the pulley is large enough to prevent any slipping. Which of the following plots

best represents the difference between the tensions in the rope on the two sides of the pulley as
a function of the mass of the pulley?
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A

A

M

-1

A

M

M

i — 1

C)

A

Al

D)
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34) o & vt sER M zomm f uw Rl ¥ myau mesEE % A IR (Mg > m2) T
¥ @ g B el form wdor % gmet B, Sefe wlt wd et % o @ oedor gam osmer @ R wR
ot w78 fhood| = & ¥ 39 @ @ Rt % dFi ®w A Wear & fi= oF @&k F@ A
et & somH & 9Ny d-ud fEha s .

Y

13
1\

Al

C)

L-1;
= -
r\

D)
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35) Two satellites S; and S; are revolving around a planet in the opposite sense in coplanar
circular concentric orbits. At time ¢ = 0, the satellites are farthest apart. The periods of
revolution of S; and S, are 3 h and 24 h respectively. The radius of the orbit of S; is 3x10* km.
Then the orbital speed of S as observed from

A) the planet is 47 % 10 * km h™' when S; is closest from .
B) the planet is 21 X 10% gy 1! when S 5 1s farthest from ;.
C) S;is™X 10% i m h! when S; is closest from S.

D) S;is 3 X10% ki 1! when S, is closest to S;.

35) S, dun S, 21 U foret /e o =i @TWWW (coplanar circular concentric) FHeaTeTt § qeqt foadia fewmat
HEH TR E | = 0 THI T SHI STUE Uoh QUL & el SATGT W& | S, AT S, h STd hicd oA 3 h T 24 h 7 | S, bt it st
it B 3x10* foR.HT. 2 | 7 SUE S, 1 HefT =T (orbital speed)

A) u’a’%qﬁaqn X 10* km h™! ST ST IUE S, ST S, h Tad Hlfel 2 |
B) 7 ¥ ey 27 X 10° km ! 0T TSl SR S, UIE S, & W LR |
C) S e’ X lmkrnh"%ﬁmaa S, TR S, % Gard Kl B |

D) s, % ame ST X 10% | b e 5, e 5, % e
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36) A rectangular region of dimensions w x | (w « /) has a constant magnetic field into
the plane of the paper as shown. On one side the region is bounded by a screen. On
the other side positive ions of mass m and charge g are accelerated from rest and
towards the screen by a parallel plate capacitor at constant potential difference V < 0,
and come out through a small hole in the upper plate. Which one of the following
statements is correct regarding the charge on the ions that hit the screen?

Hr:r?sn

u B ®
! ....f...“
)
2lvim
A) Ions with T~ 522 will hit the screen.

2lvim

B) Ions with ?= 52w will hit the screen.
C) All ions will hit the screen.
2|vlm

D) Only ions with 7= 52wz will hit the screen.
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36) Tort © TRTT ATHR AIATRR &, FSresht FomTd wx 7 (w « )€, T T TReTor T e Trafshial &1 shIiTst o &g o el o
IR TSI & | ST &7 3 T T T el @ & | ST o QU W § g 3TN QT 117 FHT o ST ST fEo SToerareert &
e HT ARV < 0 fongar & cafid 2id & 7R sk auTat Gt st ol ufgert § s1e fog @ fehetd 8 | e 1 @ s ar e
T I Y STt AT % ST o o H T & 2

Srrp§u

w B®

| (R

0l

2|lvlm
A) s R R | BPwE 93 @ ewaa |
2lvim
=<
B) smm e fog 1 BEw? u§ @ @ |
C) oft o o€ ¥ zwE |

i 2lvim

D) ¥ wmw Res Ry | BWR & awc |

F=(mF)a+G

37) Force F applied on a body is written as , where 7l is a unit vector. The

G

vector - 1s equal to

A) ﬁXﬁ
B)ﬁx(ﬁxﬁj
o) (7i x F) x F/|F]|
D) (AxF)xH
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—=

F=(7F)i+G G

37) ok fire T TR T Y B Feefe P el e e b

T AT BT 2

o1 FAfefga &

x F

=

A)

H

x F)

==

B) x(

»
st
st

x F)x F/|F|

(

9)

)
)

H

it

x Fyx#

o) ¢

—mw?r?
38) A particle of mass m moves around the origin in a potential 2 , Where ris the
distance from the origin. Applying the Bohr model in this case, the radius of the

particle in its n orbit in terms of € = V h/(2rmw) g

Ay avn
B) an
C) an?
D) anyn
2 mwr?
38) m FHT 1 T 0T qelfeg o i 2 , STET 30T o Tefeig & gt 8, % ferver 3 epwvan @ | af g e e aw i

(Bohr model) mﬁwm?ﬁzﬁwﬁ? -9 e ot Frsam d=N hf{ (Zﬂ“mmj FUFH T T 2

Ay avn
B) an

C) an?
D) am/n
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39) Two bottles 4 and B have radii R4 and R and heights /4 and /5 respectively with Rg= 2R,
and hz= 2h,. These are filled with hot water at E'ﬂﬂC. Consider that heat loss for the bottles

takes place only from side surfaces. If the time the water takes to cool down to 50°C s t4 and
tp for bottles 4 and B, respectively, then ¢4 and #5 are best related as,

A) ti=tp

B) tg= 2t4
C) tg—= 4ty
D) tz=t42

30) Aqur Bar dmt ¥ R freat Raaor R st S hawd hgsa ww % B Re= 2Ra
s hp=2ha |3 B O0C amm ¥ mor o @ woomr @ |3 dwet @ s oW oww B

# @@ (side surfaces) @ @ @ ¥ |aR @i dwei Asie B wm @ 20 C o sar 3 #
T wHT {3l A, dd (a3 fgF i TH W A @ TR GE R O?

A) 4= 1p

B) = 2tA
C) tg—= 4ty
D) tg= t4/2

40) The number of gas molecules striking per second per square meter of the top surface of a

table placed in a room at 20°C and 1 atmospheric pressure is of the order of (

ks = 14X lﬂ_ng/K, and the average mass of an air molecule is S X lg_z?kg)

A) 107
B) 10%
C) 10%
D) 10%

40)20°Cua 1 avpieeim @ W, wh W ¥ S W W NN de, o 9 W @y A e ¥

e kg =1.4x 10723 .
At i wen fwfafed wie f o (of the order of) =rft ( JIK qar a0 stopet

H AT FEEN 5x 1077 kg)

A) 107
B) 10%
C) 10%
D) 10¥
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Section 3 - PartA-Chemistry

41) The major product formed in the following reaction is

H CH conc. HNO,

©/ \(I)]/ conc. H ;)SO,;

/©/NHCOCH3
0,N

A) ¥
E;rNHCOCH3
/@NHCOCH
C) 0O.N
©:NHCOCH;.,
NO.,

D)

41) feifera safrfsran

conc. HNO,

N\rCHB _
©/ (lg conc. H,SO,

¥ o ge e R

/©/NHCOCH3
N

A) O;:
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[::j/NHCOCH3

B) l\\lO,

I:iijHCOCH;
|
) O;)N/ = \NO;
E\\/r\mcocm
PL

D) . NO,

C

42) Among the a-amino acids - threonine, tyrosine, methionine, arginine and
tryptophan, those which contain an aromatic group in their side chain are

A) threonine and arginine

B) tyrosine and tryptophan
C) methionine and tyrosine
D) arginine and tryptophan

42) o-37efiAY 37, -efteTiei, ergtty, Aftrenfam, s Q?ﬁ?@ﬁﬂﬁ o fopgeh urd T (side chain) T g (aromatic)
| Jufeerd 7

A) shoirm T s

B) w5 w e

C) ufyefif wd oty
D) snfifm w fowers

43) The number of stereoisomers possible for the following compound is

CH;-CH=CH-CH(OH)-CHj;

SoZ2
W —
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43) feifera Rfies
CH;-CH=CH-CH(OH)-CHj

T AT T iR (stereoisomers) 2T H&AT il

com2
AW —

44) In electrophilic aromatic substitution reactions of chlorobenzene, the ortho/para-directing
ability of chlorine is due to its

A) positive inductive effect (+1)
B) negative inductive effect (—I)
C) positive resonance effect (+R)
D) negative resonance effect (—R)

44) FART SIS o 3@3@? i (electrophilic) Gifires g (aromatic substitution) SAfSTfsRam o et st oftert / umr
frderen eman (ortho/para-directing ability) Frifera & @ formeh o Bt ®

A) EFTcHS T 99T (+] effect)
B) RUTTcHeh SUT TS (-1 effect)
C) YTcHeh 3TTATE THT9 (+R effect)
D) SRUTTcHe 3T TS (R effect)
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45) Among the following,

~N o~ D -~ o
E >-.—J > ~( st/ -
P \\\\\\_,- O H /_\
I II III AY \Y%
the antiaromatic compounds are
A) Tand IV
B) llland V
C) land V
D) Iand III
45) faeifera et
7~ &\\' 7\ [l/\ }\ S,
H >.:J > ! ~N’
N\ e 0 H /—\
I II III IAY \
T § I 9feRiSTes (antiaromatic) &
A) TV
B) lllwwV
C) IV
D) I Il

46) Upon reaction with CH;MgBr followed by protonation, the compound that produces
ethanol is

A) CH,CHO
B) HCOOH
C) HCHO
D) (CHO),

46) Freifena @ @ form e <t eafsrfsram CH;MgBr T FHHL I RTT (protonation) T T ZAATA Seq BT &

A) CH;CHO
B) HCOOH
C) HCHO
D) (CHO),
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47) Which of the following is NOT an oxidation-reduction reaction?

A) H, + Br, » 2 HBr

B) NaCl + AgNO; — NaNO; + AgCl
C) 2 NaZSZO3 +L - NaQS4O6 + 2 Nal
D) Clz + Hzo — HCIl + HOCI

47) Frifera o @ i SATerefeRToT — 3TaeRtor AfferaT e R 2

A) Hz + BI’Q — 2 HBr

B) NaCl + AgNO; — NaNO; + AgCl
C) 2 Na,S,05 + I, = NayS406 + 2 Nal
D) Cl,+ H,O — HC1 + HOCI

48) The thermal stability of alkaline earth metal carbonates — MgCO3, CaCO3, SrCOs and
BaCOs;, follows the order

A) BaCO; > SrCO; > CaCO; > MgCO3
B) CaCO; > SrCO5 > BaCO; > MgCO3
C) MgCO3 > CaCO; > SrCO; > BaCOs
D) SrCO; > CaCO; > MgCO3 > BaCO;

48) & 7T o1q (alkaline earth metal) TeiHE — MgCOs, CaCOs, SrCO; T BaCOs, 3T ATdR TTRI (thermal stability) T
iR o e g

A) BaCO; > SrCO; > CaCO; > MgCO3
B) CaCO; > SrCO5 > BaCO; > MgCO3
C) MgCO3 > CaCO; > SrCO; > BaCOs
D) SrCO; > CaCO; > MgCO3 > BaCO;
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49) When a mixture of diborane and ammonia is heated, the final product is

A) BH;

B) NH4BH,
C) NH,NH,
D) B;N:He

49) TS SN Ue AT 3 o207 361 7T o 9T wTH 3ifom 3care @

A) BH;

B) NH4BH,
C) NH,NH,
D) B;N:He

50) Among the following metals, the strongest reducing agent is

A) Ni
B) Cu
C) Zn
D) Fe

50) FwifeRe el § | S Jeetad STahE (reducing agent) §

A) Ni
B) Cu
C) Zn
D) Fe

51) The molecule which is NOT hydrolysed by water at 25 °C is

A) AICl;
B) SiCly
C) BF;
D) SFs

Page420f90



51) freifera & & %9 |1 3107 25 °C TSI % FRT S (hydrolysed) &t &rr &

A) AlCl;
B) SiCly
C) BF;
D) SFs

52) Among the following compounds, the one which does NOT produce nitrogen gas upon
heating is

A) (NH4)2CI’207
B) NaN3

C) NH4NO,

D) (NH4)2(C204)

52) frefcrftaa Afient & @ s T T ATEESH T I & BT R

A) (NH4)2CI‘207
B) NaN3

C) NH.NO,

D) (NH4)2(C204)

53) Chlorine has two naturally occurring isotopes, **Cl and *’Cl. If the atomic mass of Cl is
35.45, the ratio of natural abundance of *°Cl and *’Cl is closest to

A) 3.5:1
B) 3:1
C) 2.5:1
D) 4:1

53) FAR 3T Fhf H TrAT ST a1 @HeTier *C1 ud 7Cl & | Afe C1 6l o] 7l 35.45 2, a1 °C1 we ¥C1 i Irahlaeh
STEIEAT T ST ST &

A) 3.5:1
B) 3:1
C) 2.5:1
D) 4:1
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54) The reaction C;Hg (g) = C,H4 (g) + Hz (g) is at equilibrium in a closed vessel at 1000 K.
The enthalpy change (AH) for the reaction is 137.0 kJ mol~'. Which one of the following
actions would shift the equilibrium to the right?

A) Decreasing the volume of the closed reaction vessel

B) Decreasing the temperature at which the reaction is performed
C) Adding an inert gas to the closed reaction vessel

D) Increasing the volume of the closed reaction vessel

54) Weh 58 oId= | 1000 K T AR C,H, (g) = CoH, () + H, (g) TTRITeRer | © | A1 o1 wrenedt ufteds (AH) =
137.0 kJ mol ™! ® | fifera o @& ot @it foram wmearmereen st < <t 371 Ragrent 9

A) g SANITRAT UT T SR 2T
B) TSRt SMaTel ATUshe i STt
C) sig ffsrar = 1 whis Sk g gretet
D) sig 3TTfshaT um =T ARG STt

55) The enthalpy (H) of an elementary exothermic reaction A = B is schematically plotted
against the reaction coordinate. The plots in the presence and absence of a catalyst are shown
in dashed and solid lines, respectively. Identify the correct plot for the reaction.

/ '_\\
H /
\A/
\
\B,
-
A) Reaction coordinate
A
'
H i \\
\B /
/
&/
L
B) Reaction coordinate
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.B,
L

C) Reaction coordinate

A
H
B

L

D) Reaction coordinate

55) & wafiw afifsrr A = B & atfufier it weneft (H) =i sifufsrn femss (reaction
coordinate) # foeg emfaq ferar mn 2 | SO A1 SuRtufd wd erguitufd # oM@ wr s fagied
g 3w @Rt ¥ fmmr mn g | sfufkn & fau aft o At wgmm w

A) Reaction coordinate
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C)

i\
\

\
\B

D) Reaction coordinate

56) Mg(OH);, is precipitated when NaOH is added to a solution of Mg**. If the final
concentration of Mg*" is 107'° M, the concentration of OH(M) in the solution is

[Solubility product for Mg(OH),= 5.6 x 107'2]

A) 0.056
B) 0.12
C) 0.24
D) 0.025
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56) Mg®* % =iet & NaOH STaH W Mg(OH), Taaifud giar © | af Mg?* =t 3ifam |iger 1070 M 8, aF st § OH =T |is0T (M
) FTR

[Mg(OH), Ietiietel UM% = 5.6 x 1077

A) 0.056
B) 0.12
C) 0.24
D) 0.025

57) A constant current (0.5 amp) is passed for 1 hour through (i) aqueous AgNOs, (ii) aqueous
CuSOgand (i11) molten AlF;, separately. The ratio of the mass of the metals deposited on the
cathode is

[Mag, Mcu, Mar are molar masses of the respective metals]

A) MAgZ 2 MCuZ 3 MAl
B) MAg . MCu . MAl

C) 6MAgZ3MCu32MA1
D) 3 Mag:2 Mcu: My

57) 0.5 TRTIT (amp) it 71 /T Tk 52T @ (1) ST AgNO;, (i) STef™ CuSO, T (iii) Sfd ALF; & 3TelT 3Tei Yafed foham
TRIT | TS T STHT §T, TAT ohl HIATSAT shT ST T BT 2

[Mag, Mc,, My, 91331 1 HITR AETE 2 |

A) MAgZ 2 MCuZ 3 MAl
B) MAg . MCu . MAl

C) 6MAgI3MCu22MA1
D) 3 MAgZ 2 MCuZ MAl
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58) A reaction has an activation energy of 209 kJ mol™'. The rate increases 10-fold when the
temperature is increased from 27 °C to X °C. The temperature X is closest to

[Gas constant, R = 8.314 J mol™! K™!]

A) 35
B) 40
C) 30
D) 45

58)%&’1 SATITRaT <t |fsharor St (activation energy) 209 kJ mol ' H | ATIShA b1 27 °C T X °C T e W SAMIIRIT 1 T 10
TOT &7 ST & | AR X freifond  formen ordter &

[T frraier, R = 8.314 T mol ' K]

A) 35
B) 40
C) 30
D) 45

59) A mineral consists of a cubic close-packed structure formed by O~ ions where half the
octahedral voids are occupied by Al** and one-eighth of the tetrahedral voids are occupied by
Mn?*. The chemical formula of the mineral is

A) MI’I3A1206
B) MDA1204
C) MI’IA14O7
D) Mn2A1205
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59) T @St # O SR S GEF(Td (cubic closed packed) HTEAT TG © | 380 § 3118 3T8-%eTshd [tk (octahedral
voids) Al ¥ Ts et =qeherehid RITRAT (tetrahedral voids) ST STT3T f&&dT Mn?* STRI ST WX ST @ | @ISt 6T TR G
g

A) MI’I3A1206
B) MDA1204
C) MI’IA1407
D) Mn2A1205

60) For a 4p orbital, the number of radial and angular nodes, respectively, are

-

-

o0 W >
N N N N
oo = W
[N N\l

60) 4p IATTfereet 3 foTT 30 (radial) T VAT (angular) T <l GEAT 560T: B

-

-

o0 w>
N N N N
Do = W
[N N\l
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Section 4 - PartA-Biology

61) Interferons combat viral infection by

A) inhibiting viral packaging directly.

B) increasing the binding of antibodies to viruses.
C) binding to the virus and agglutinating them.

D) restricting viral spread to the neighboring cells.

61) Sfer-fersmoy (gextRtw) femmoy ifa wshmor & fofer TR wreTs s 27

A) TIeTO] 3 113 %1 Teger ®9 @ STferd 6,

B) Wi st foremopett & se =i et .

C) forsmoradt & sfer ot et AT (T FF.

D) oot o1 Hshfia ehif3Tent & wgielt shifirepratt o Sefrar Teh .

62) Leydig cells synthesize

A) insulin

B) growth hormone
C) testosterone

D) estrogen

62) afsn A For & e d@w w27
A) T

B)acrg;aﬁ?
C) =ifetm

D) weRH

63) Glucagon increases the blood glucose concentration by

A) promoting glycogenolysis.

B) increasing the concentration of fructose 2,6-bisphosphate.
C) increasing the concentration of pyruvate kinase.

D) inhibiting gluconeogenesis.
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63) TCTRTITI, T B TTehISt shl HT-EAT il STl 2

A) TATHISHIATSIEE 2l TFTAT .

B) WIS 2,6-fod-Biehe il FT-sdT ol S@Tart.
C) UTSEAE SIS shl HT5dT TGTHL,

D) TSI hl HTRL.

64) Which ONE of the following is NOT essential for Polymerase Chain Reaction
(PCR)?

A) Restriction enzyme
B) Denaturation of DNA
C) Primers

D) DNA polymerase

64) T T & R Wit faen sififsran & fore stmaves 72 &2

A) ftrarert demen (KR demee)
B) AT =1 forshefterton (=)
C) IR (ITHE)
D) ST Uiefiis

65) CO; acts as a greenhouse gas because

A) it is transparent to heat but traps sunlight.
B) it is transparent to sunlight but traps heat.
C) it is transparent to both sunlight and heat.
D) it traps both sunlight and heat.

65) CO, 7 B1H 719 =l q& T8 FHLdT & Fifh

A) T8 FT o o1 areel & foeq ¥ o SIehTT =l Uk T .
B) I8 ¥ o THRT o foTdl TRER(T & fohm ST a1 Ueh <iel 2.
C) I8 T o ThTRT S T &1 o foTQ TRExT 2.

D) I8 T o TeRIRT 371 HST 1 b Jeh it 2.
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66) A graph of species richness vs area on log-log axes is

A) linear

B) sigmoidal
C) oscillatory
D) parabolic

66) ST 2l SETAT ST &Rt o s Hefe i G AT Tfers ATT-AAT el T

A) B,

B) famitaeet 2.
C) et (3HTeieredh)
D) THAITHE BT

67) Concentration of Na" ions outside a nerve cell is ~100 times more than inside. The
concentration of K ions is more inside the cells. The levels of Na” ions and K" ions are
maintained by

A) free diffusion of Na“ions and pumping of K ions across the membrane.
B) Na"and K" pumps in the membrane.

C) free diffusion of K" ions and pumping of Na" ions across the membrane.
D) water channels formed by lipids in the membrane.

67) W TiTehT hITRTeRT o SITEX Na' TR shi HIEAT STaT h1 qorT # 100 THT SATET it &, K™ ST ohl Wizt HITTeh o
TS BT 8. Na' 3R K 37T oh1 T foret 8 & forreh shmor a7 T8ar 22

A) Na' TR 31 e forewor 3 K HATEH1 o1 f3ieedt o SR 9F e i
B) Na' 3R K' ST 31T o1 f3reeft o STR-U” 0ed 2.

C) K AT a7 e foreor 3Tt Na* ST T fiieeft 3 STR-um avg 2.
D) fereeft # ferfuge & art 6 Afeteht (ITex =) I ST

68) In a chemical reaction, enzymes catalyze the reaction by

A) lowering the activation energy.

B) increasing the activation energy.

C) decreasing the free energy change between reactants and products.
D) increasing the free energy change between reactants and products.
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68) w wEmEfw srfufrnm o demem feet sifufrm w1 ¥ SSf@ wwar 27

A) ofrrar  (Tfdeaem) I & =R

B) afifrar o=t &1 s

C) sfimpmei 3 Il & i 4% Sl o aRadd il EeE
D) sifimpmat iR Il & 9 T el % Giadd @l ageR

69) The rigidity of cellulose is due to

A) coiled structure of glucose polymer.

B) B(1—4) glycosidic linkage.

C) hydrogen bonding with adjacent glucose polymer.
D) cross-linking between glucose and peptides.

69) T@ HI gAM F FROT R 87

A) THS SEAR A FRfd E@ET

B) B(1—4) wm=ifafes som

C) s TS Sl & HEd BIEgSM  SUd

D) <= R Uere & e ks dww  (wmE-fafe)

70) Antigen-antibody reactions

A) always result in precipitation of the complex.
B) depend only on covalent interactions.

C) are irreversible.

D) depend on ionic and hydrophobic interactions.

70) sfam s sfews s

A) T W HFa (FFoEE) HOFTEAT FCA S .

B) ¥ @aN® smafEmet  (F-dde wEw) wofalt wd €.
C) sroravim et #.

D) smafis 3t Sa—sfifa  (eegwifos) sa=atraret w felt #d F.

x

Page530f90



71) Which ONE of the following combinations of molecular masses of polypeptides are
obtained from purified human IgM when analysed on sodium dodecyl sulphate polyacrylamide
gel electrophoresis (SDS-PAGE) under reducing conditions?

A) 55kDa, 15kDa

B) 70 kDa, 25 kDa, 15 kDa
C) 55kDa, 25 kDa

D) 155 kDa

71) S % T [gM i Fifead SI-Sfiet dcthe TTeufsheTIse Siet Sgd-Seer shi 7ol STl # =er W FfaRad 4 &
UTCAUTTEE o TTfVesh TR T hIF |1 TRASH o STH 21T

A) 55 kDa, 15 kDa
B) 70 kDa, 25 kDa, 15 kDa
C) 55 kDa, 25 kDa

D) 155 kDa

72) For a particular gene that determines the coat color in a diploid organism, there are three
different alleles that are codominant. How many different skin colors are possible in such an
organism?

A) 9
B) 6
C) 4
D) 3

72) w% fgqf sfa & med &1 FuRo &6 9 & R SiH F 9 oella smoe § gewwEl 3.
3 Stg H e % fhad fafer @ odwa €7

whOo O

A) 9
)
)
)

oO0Ow>
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73) Two genetic loci controlling two different traits are linked. During the inheritance of these
traits, the Mendelian laws that would be affected is/ are

A) Law of dominance, law of segregation and law of independent assortment
B) Law of segregation and Law of independent assortment

C) Only Law of independent assortment

D) Only Law of segregation

73) BT S-S LIV b o ot dret a1 it 7o fofg wreer (foferg) €. 57 el o dimif o S, Heet o i o g
T B2

A) TTTIET, FereeRtoT ST T AT o {1
B) TR0 S T ATTe o fgm

C) Fact WA Iqege I (am

D) Al TR0l 1 |

74) Which ONE of the following statements is INCORRECT?

A) Alleles are different forms of the same gene.
B) Alleles are present at the same locus.

C) Alleles code for different isoforms of a protein.
D) Alleles are non-heritable.

74) freafeftaa & @ 4 91 Fue e 22

A) FeAied, T € i o fafi=T ey &,

B) STeiicd Ush € U foig (ciehe) T Sufterd gid e.
C) 3Tefied, Tsh i o farfvr wrew et ffifa s €.
D) 3ciied i SR T&} (FH-2Reae) B .

75) Which ONE of the following statements is INCORRECT about restriction endonucleases?

A) They serve as primitive form of immune system in bacteria.
B) They digest the DNA non-randomly.

C) They digest the DNA at specific location.

D) They digest the DNA from free ends.
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75) STt Stat=IoreTast o € & i |7 Fo 6 82

A) 3 ST T AR JonTet! o STfe Wy i a8 H1H Fd ¢.
B) ¥ EITAT I T TG ek (AH-{SH) § 8 L 2.

C) A ST 1 yre farfire Tt w & a2

D) 3 ST T I gk ol & o <.

76) The number of net ATP molecules produced from 1 glucose molecule during glycolysis is

coZ2
AW —

76) swifafd % A @S & o @ ATP % g8 (F) fh it &1 Samed gar 87

Som>
AOWN -

77) Which ONE of the following coenzymes is required for the conversion of L-alanine to a
racemic mixture of D- and L-alanine?

A) Pyridoxal-6-phosphate

B) Thiamine pyrophosphate
C) Coenzyme A

D) Flavin adenine dinucleotide

77) L-tarim &t D- ok L-tafm & & W@fiw fagor & ofefda &0 % fau fm & @ fee #1-demew
I HATEIHRAT Bf?

A) friHeaa— 6 —sithe

B) e wrimiehe

C) =i-tszn A

D) wifm w&Hfm er=femese
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78) The cyclic electron flow during photosynthesis generates

A) NADPH alone.

B) ATP and NADPH.

C) ATP alone.

D) ATP, NADPH and O..

78) ymr Wsguur % A IAHH F whE YA ¥ 3cdnfed erar/?d g,

A) ¥ NADPH

B) ATP st NADPH

C) 7@ ATP

D) ATP, NADPH =it O,

79) Match the type of cells given in Column I with organisms given in Column II. Choose the
appropriate combination from the options below.

Column | Column II
(P) Flame cells (1) Sponges
(Q) Collar cells 11) Hydra
(R) Stinging cells (i11) Planaria

A) P-iii, Q-i, R-ii
B) P-iii, Q-ii, R-i
C) P-i, Q-ii, R-iii
D) P-ii, Q-iii, R-i
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79)ww |4 & wit =it & wr & w9 || § v w siaf @ e, = o T fosedt & @
T HF WASH ol fohed H gAE R

v | i ]
(P) == (wm) =ifirer (i) ==t
(Q) #few Fiftm (il) =
(R)zw (fefim) Fifmm (iif) erte
A) P-iii, Q-i, R-i
B) P-iii, Q-ii, R-i
C) P-i, Q-ii, R-iii
D) P-ii, Q-iii, R-i

80) Compared to the atmospheric air, the alveolar air has

A) more pO, and less pCO,
B) less pO, and more pCO,
C) more pO, and more pCO,
D) less pO; and less pCO;

80) SATHSTRI T hl T H, H HiUeh1A! (TcarATelTs) H feerd gar §

A) pO, SATET 3R pCO, T BT 2.
B) pO, % 3T pCO, SATET el 2.
C) pO, ST T pCO, SITET BT 2.
D) pO, FH 3 pCO, FH BT =.
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Section 5 - PartB-Mathematics

F .. . ¥ — 2 ;2 — 2
81) Let *»Y1Z be positive integers such that HCFY,2) =1 3pg X7 +) 2z°.
Which of the following statements are true?

I. 4 divides * or 4 divides Y.

11. 3 divides * T or 3 divides ¥ ~ 7,
2 _ 2

111, 5 divides Z X~ —77):

A) I and II only

B) II and III only

C) I only
D) III only

’ . . ’ — 2 2 2
81) WM o fop X0 Vo2 qarenss vt sa b E fh HCF(x"}’Z] lam X +) 2z%.

7o Freffed § S T AR T 0
14, X Fr i tars, Y # i e
13X Y s et aars, ¥ T Y S i e

2 .2
m. s, < S ]ﬁﬁwﬁam%|

A) e | s ]
B) == Il st Il
C) == |l
D) e I

82) How many different (mutually noncongruent) trapeziums can be constructed using four
distinct side lengths from the set {1:3:%56}
A) 5

B) 11

C) 15

D) 30
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82) T S-S AT 2l YTTAT § Tohc T STEARTEH (mutually non-congruent) TeHT HHETRT QS (trapezium) ST
ST HehRd & 2 Sl T IS qead {13,456} AT & |

A) 5
B) 11
C) 15
D) 30

83) A solid hemisphere is mounted on a solid cylinder, both having equal radii. If the whole
solid is to have a fixed surface area and the maximum possible volume, then the ratio of the
height of the cylinder to the common radius is

A) 1:1
B) 1:2
C) 2:1
D) ﬁ:l

83) T 34 31T Tt oht T P aTel Ueh 31 siet TR Tfid foram ST @ | afe e 31 ATahfr 1 v et wet &t &
I 3EHT U STUHaH e TR 2, T, ST shl TwalTg a1 HeAm T ST ©

A) 1:1
B) 1:2
C) 2:1
D) v‘ﬁ:l

84) Let ABC pg an acute scalene triangle, and O and H pe its circumcentre and

orthocentre respectively. Further let N pe the midpoint of OH The value of the vector
NA+ NB+NC

sum

=l

A)
B)

(zero vector)

|

l -

X
S

C)

B = I =
=
(S

D)
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84) HBC@W%W@%&H%W 0 R HW:SWW(Circumcentre)aﬁ'{ ?’lﬁﬁ?(orthocentre)ﬁmﬁ
e N, O e it afem VA T VB HNC s 2

85) The quotient when 1+ X% +x* +x° + -+ 4o 4ivided by

T+ x+x2+x3 4+ +xV

Ly g R L (N
A) X x5+ x x4+ x
B) x4 xB x4 x4+ x
C) x4+ x4+ x4 1

17 __ 216 15 __ 414 4 -
D) X x16 4+ x X+ 1

2 4 6 4 ... 34 2 3 4. 17
Ss)wl—kx XA+ X F 1A X Xy e e e qe st
(quotient) BT

W B A e e
A) X7 X+ xB —xt 4t x
B) X7+ X +xP x4t x
C) x7 +x x4 x4+ 1

T ol g I8 ds .y
D) X p Al ¥, x4+ 1
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2 2
86) Let R be the region of the disc * +7 = 1in the first quadrant. Then the area of the
largest possible circle contained in R s

p) 73— 2+/2)
B) n(4—3+/2)
[

Cc) 6
D) n(2y2—2)

xF+yr<1

86)af R wwh (disc) ¥ o apfw w1 dw % |ww K ¥ omwie fem ww

I IO W EARA T

A) (3 — 24/2)

B) n(4—3+/2)
T

C) 6

D) T(2V2—2)

87) Let R pe the set of real numbers and /- R =7 R e given by
fG) = /Ix| = log(1 + |xDD. We now make the following assertions:

I. There exists a real number A such that fl)=A for all *.

II. There exists a real number B such that f(x)=B for all *.

A) Iis true and II is false
B) Iis false and II is true
C) Iand II both are true

D) Iand II both are false
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87)aﬁmsrrwﬁ%ﬁwaﬁaﬂ®agm%wf:m ~R

freferRaa srrea fear sar @:
1. Ueh rdfores g&am Aww%%ﬁ f

FERCat

l:x—) = A’w Xa;%rq

I1. Ueh Srdferes d&an wa%%ﬁ fe)= B’mﬁ X ¥ fa

A) 1TIRTAT 1] AL |
B) | ST q Il T |
C) 13K NS a2 |

D) 37X 11 SHT 3T 2 |

3
88) Define g(x) = f—E flx— y)f(y]d}’, for all real *, where

1, 0=t=1,
f)= {{], elsewhere.

Then

A) g) 1s not continuous everywhere

B) 9 () is continuous everywhere but differentiable nowhere
0,1

0,1,2

C) g(x) is continuous everywhere and differentiable everywhere except at * —
D) 9 (%) is continuous everywhere and differentiable everywhere except at * —

g() = J° flc—FGHdy

88) wit awafy® wem ¥ R W YER gionfva § f6

. D=g<1,
dd

B) g e e wad  (continuous) ® dfe s (differentiable) =& 2 |
D)g(x]WWW%WWWW% x:G’l’zﬁ@ﬁw|

g9 STE 9dd & dAT 99 e HGehe i ®

o 00 = Vel —log(1 + [x).
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44

1
89) The integer part of the number ;mkocos (k1Y is

A) 50
B) 52
C) 57
D) 59

44

1
Zcoskc'cos (k+1)°
89) fear I wear k=0 1 qUTTeh AT 2

A) 50
B) 52
C) 57
D) 59

90) The number of continuous functions FI0A] = R g satisfy

1 l l 1
fo xf(x)dx = 3 + ZL (f (x))*dx

1S

A) 0
B) 1
C) 2
D) infinity

1 l l 1
fo xf(x)dx = 3 + 2 fo (f (x))*dx

f:[0,1] =R
90) Hdd Bl
! HqE T &, 6l S grft ?

s

A) 0
B) 1
C) 2
D) s
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Section 6 - PartB-Physics

91) One end of a rod of length L=1 m is fixed to a point on the circumference of a

wheel of radius R = 1/V3 m. The other end is sliding freely along a straight channel
passing through the center O of the wheel as shown in the figure below. The wheel is
rotating with a constant angular velocity w about O.

The speed of the sliding end P when 6 = 60° is

2w
A) 3
@
B) 3
2w
'.,"'i
C) w
D) V3

o1y S B e e, R V'3 o B3 i B R 8 L1 m e e o R e R v |

TG I GO G0 P Ueh Wieft Teft OP 0 qeh & H &k Fehell €, &l O UfeT 1 b @ | Ff afedm O o uita: Weh T =hiofir o w
Y H @R Al

TF W BT ¥ RY PH wa s et s €= 600 27
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b
€

=z
Bdow | B m|

$)
wle &g

92) One mole of an ideal monatomic gas undergoes the following four reversible processes:
Step 1: It is first compressed adiabatically from volume V; to 1 m?>.

Step 2: then expanded isothermally to volume 10 m?>.

Step 3: then expanded adiabatically to volume V.

Step 4: then compressed isothermally to volume V.

If the efficiency of the above cycle is 3/4 then V| is,

A) 2m’.
B) 4 m’.
C) 6m’.
D) 8 m’.

92) e Yt fopdt 3Test g fe = Sckmfter (reversible) TfshaTeTt & ShHST: ﬂ\_rl'{_dT%
SfShAT 1: TeeT 19 % ST ol TG0 e ST TR V, 8 1 m® o feam smar 2 |

AT 2: 38k STE THATHE &Y & Tl ek SHeRT T 10 m® L T STTar g
ik 3: Ot wgToH foredmeor g ST/ &t v, foba ST 2 |

TfshaT 4: 7q AT Gl SR SAaT 1 V, L e Smar e |

fe X wfsram i g&dT (efficiency) 3/4 B QT V; 3T 3R 0 ST 2

A) 2m’.
B) 4m’.
C) 6m’.
D) 8 m’.
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93) A neutron star with magnetic moment of magnitude m is spinning with angular velocity
puegmYwzc"

b

about its magnetic axis. The electromagnetic power P radiated by it is given by

where #0and c are the permeability and speed of light in free space, respectively. Then

A) x=1y=2z=4andu=-3
B) X= l,y=2,z=4andu=3

c) ¥= —1,y=2,z=4andu=-3
D) X = —-1,y=2,z=4andu=3

93) StiE) ﬂw 3787 o T @?qgr:r?rm (neutron star), ISLED W'J 34T5|;Uf (magnetic moment) <pT HIT me, W H AT

@%T@T%\WW%@HWWP = Homm@re 3‘(‘3’%?6%%,3%?#0 3R ¢ Fafa &t g (permeability)
Ue Fafd H TR HI AT € | 9 30 A HIT AT 8 2

A) X = 1,y=2,z=43ku=-3
B) x=1y=2,z=4sru=3
c) X = —-1,y=2,z=43sxu=-3
D) x=—1y=2,z=43ku=3

94) A solid cube of wood of side 2@ and mass M is resting on a horizontal surface as shown in
the figure. The cube is free to rotate about a fixed axis AB. A bullet of mass m (<< M ) and

speed V is shot horizontally at the face opposite to ABCD at a height of 4a/3 from the surface
to impart the cube an angular speed w. It strikes the face and embeds in the cube. Then w is
close to (note: the moment of inertia of the cube about an axis perpendicular to the face and

2
passing through the center of mass is 2Ma=/ 3)
S o

A) Mv /ma
B) Mv /2ma
C) mv/Ma
D) mv/2Ma
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94) = o 2a ST AT G M ZHH o6 U RS o1 319 B Ueh &ifrsT act WX framTereer 3§ @ | I8 B 310 3187 A B ael

g?smﬁaghwaw%\m(<< M)Wﬁ@ﬁ?ﬁéﬁawvﬁ@w%aﬁzﬁﬁmﬁmmﬁ 4a/3 HEE W
TR T T (W TR ST Y& L T © | T b S18 Tl B o 3Ta & STt & | 7 0 8 3 ) 3 sl 81T 2 (89T 2ifSTe
2Ma®/3 %)

o TreTg o TFeTerd Uel 5 5 (centre of mass) ¥ TSI BT 31&T o A& B 3T STScal AT
&

A) Mv /ma
B) Mv /2ma
C) mv/Ma
D) mv/2Ma

95) A gas obeying the equation of state PV =RT undergoes a hypothetical reversible process
PV3/3 exp (— ﬂ) =c, £
described by the equation, Fo where ©1 and ©° are dimensioned constants.
Then, for this process, the thermal compressibility at high temperature

A) approaches a constant value.
B) is proportional to 7.

1/2
C) is proportional to T/

D) is proportional to =
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95) o, PV = RTW T S ATt T Teh hicd(=eh ShAUA (reversible) TshH d 7, fora wfieror

PV5/3 exp (——V) =c, £
Eo ret, €1 S B0 vy frereion &) & e e ST 2 | 0 55 3 forg et aw W A
Tfre o B 2
A) T F3rd q19 il T ST 8 |
B) 773 GHTATAT ERT |
Tl,fz

C) 3 FHTITCA B |
2
D) r o FHTIAT BT |

96) To calculate the size of a hydrogen anion using the Bohr model, we assume that its two
electrons move in an orbit such that they are always on diametrically opposite sides of the

nucleus. With each electron having the angular momentum h=h/ 2”, and taking electron

interaction into account the radius of the orbit in terms of the Bohr radius of hydrogen atom
dmegh?
g =

2 .
e is

A)

B)

96) S HTST 1 FERT <l Y T BTgGISH SRUITEH T ST (size), T WA §U AT SITAT & fof ST Soiarg™ o &1 et H ud
@%%QWW%W: AW (diametrically opposite) T&d & | Ik Sag T HIvf o h= h{ZTE HESEHE

_ 4megh?

g =
%aﬁﬁsﬁmm(imeraction)aﬁ%ﬂﬁﬁ@ﬁg@ et shi s IR frsar me* % UM (scale) TX T BRIT 2
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97) A square-shaped conducting wire loop of dimension &

b(afibj

moving parallel to the x-axis

approaches a square region of size where a uniform magnetic field B exists pointing
into the plane of the paper (see figure). As the loop passes through this region, the plot

correctly depicting its speed (V) as a function of x is

I

I

I

”I -,
I

]

=

B) 0 I
X
—"1_
N
C) 0 x
\ I,e’_
\l\. i
D) 1] T

Page700f90



97) forr i qari sram & 1T St ek STieRR. eI =Tereh TR 3 St x-378 3 HHRR e 8, b oI ( = hjaﬂé@

IR &1 o e 5o ¢ | sqb VST STl Toh TR &1 H B AT T §H Jrarchi &1 feord @ Forersh fawm shmrst o aat &
I HT AR T | - el 30 Traeh & § TSI, xoh A0 ITh! =1t (v) e 5 & i & 371 5T ot forsfoa gt 2

]
]
]
nl -,
]
]

D) o T
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98) The figure of a centimeter scale below shows a particular position of the Vernier
calipers. In this position the value of x shown in the figure is (figure is not to scale)

i"l.'[.'iill H{';’L'f'
Vernier Seale

A) 0.02 cm
B) 3.65cm
C) 4.15cm
D) 0.03 cm

|

98) == o fert T (A (cm) AT AT Fierad it vk @rar Reafa st fe@men mon 2 | 3u Rufa o fewm fem o x 1 o s g
(Fersr =T % atEm T )2

i"l.'[.'iill H{';’L'f'
Vernier Seale

A) 0.02 cm
B) 3.65cm
C) 4.15cm
D) 0.03 cm
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99) A parallel beam of light is incident on a tank filled with water up to a height of 61.5 mm as
shown in the figure below. Ultrasonic waves of frequency 0.5 MHz are sent along the length of
the water column using a transducer placed at the top, and they form longitudinal standing
waves in the water. Which of the schematic plots below best describes the intensity distribution
of the light as seen on the screen? Take the speed of sound in water to be 1,500 m/s.

-~
4

SREEN

CRET
a

Il

e

A) 2
[

B) z

C) z
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D

N—"
I

99) o ¥ oWy HER TH WHEIR T 9 TF S &, Sed 61.5 mmas ut w8, W usdar ®
| st w9 % I R gieegw @ 0.5 MHz smft &t woses siged st (ultrasonic
longitudinal standing) @&t s& W ¥ 3= Bl § | fEiRd § @ ®M W@ AN@ W@ W OTER H
dgar & foqor & fEfd wwar 27 99 i fF @ § @t it s 1,500 m/s ® |

L

-~
4

SREEN

CRET

Il

.

A) z
[
B) z
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C) z

D) z

100) A star of mass M (equal to the solar mass) with a planet (much smaller than the star)
revolves around the star in a circular orbit. The velocity of the star with respect to the center of
mass of the star-planet system is shown below:

80 4
60 4
40 4

204

star's velocily (mys)

days

The radius of the planet’s orbit is closest to (1 A.U. = Earth-Sun distance)

A) 0.004 A.U.
B) 0.008 A.U.
C) 0.04 A.U.
D) 0.12 A.U.
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100) M (¥ s & eR) F9W % U dN & =9 AR & o' (Seer z=wm M & sga &w
?) T w@ H ogwar ® | dw-m® ¥ s=@H 4 (centre of mass) % wmw dr % am I
d@ ¥ ok W ¥ | F wam A Bew fem & owiw am?

80 4
60 4
40 4

204

star's velocily (mys)

days

(1AU. =g — o % &= 5 g0)

A) 0.004 A.U.
B) 0.008 A.U.
C) 0.04 A.U.
D) 0.12 A.U.
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Section 7 - PartB-Chemistry

101) In the following reaction sequence

1. BzHe

o4

Xand Y are

2 HzOZ-"NaOH

CrO4MH,S0,

QQ

101) Fgifa sfferar orgpd |

1. BzHe

o4

XwY &

X = OH
B)

X = OLOH
C)

X = O/—OH
D)

2 HzOZ-"NaOH

CrO4MH,S0,4

O
X
(@]

QQ

-

-
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102) In the following reactions

0O 1. NaBH,

- X
HiC™ "CHj 2.D,0*
O 1. NaBD,

A, —— ¥

H,C™ "CH; 2. H,0"*
X and Y are
%= H OD v
A) H,C™ "CH,
D, OH )
B) X H;;CXCH;, h
w. y. BoP
C) HaC” “CH,
o H OH
D) X= = HgCXCHJ

102) frfafea  stffsrarstt

O 1. NaBH,
- X
HiC™ "CHj 2.D,0*
(@) 1 NBBD/‘
SR
H,C”™ "CH; 2. H,0*
7 XwYd

Page780f90



X = v= X
A) H,C CH H:;C CH’
¥ D)i)H v H OD
D CD
X= Y=
C) H1C CH»
x= v= | S
D) H1C CHa

103) Which of the following alkenes can generate optically active compounds upon
hydrogenation?

I II 11 IV

A) LIl and IV
B) Il and III
C) IandIII

D) ITand IV

103) f=fafad & & & @1 SIchiF TESSHIFU & 16 JhRIEhT @ik Afh 3 # ThdT @

I1I IN
A) I, o IV
B) Il w Il
C) Il
D) Il wi IV
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104) When heated in air, brown copper powder turns black. This black powder would turn
brown again when heated with

A) CO
B) O,
C) H
D) NH;

104) BT H 7T fohel ST O 01 ShTOR <[0T SHTeAT &1 ST & | THAifehd H & fohreh |1 TTH ot O it <01 O 0 &1 ST

A) CO
B) O,
C) H
D) NH;

105) The geometry and magnetic property of [NiCly]*, respectively, are

A) tetrahedral, paramagnetic
B) tetrahedral, diamagnetic

C) square planar, paramagnetic
D) square planar, diamagnetic

105) [NiCL,]*~ =T SaTHfd Te Srarehiy T[0T ST &

A) FIHTE, STTAT
B) =qwwerehi, wfaerereh
C) =i wwdw, sggraehia
D) =i wwa, sfcereehia
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106) Among (i) [Cr(en);]*", (ii) trans-[Cr(en),CL]", (iii) cis-[Cr(en),CL]", (iv) [Co(NH3)4CL]",
the optically active complexes are

A) iandii
B) iand iii
C) iiandiii
D) iiandiv

106) T T (i) [Cr(en)s], (ii) trans-[Cr(en),CL]", (iii) cis-[Cr(en),CL]", (iv) [Co(NH;),CL]" | ST Tehrereha @fsha sifeet
it €

A) i i
B) i w iii
C) ii w il
D) ii w iv

107) 2*’Ac has a half-life of 22 years with respect to radioactive decay. The decay follows two
parallel paths: 2>’ Ac — 22’Th and 2>’ Ac — ?2°Fr. If the percentage of the two daughter nuclides
are 2.0 and 98.0, respectively, the decay constant (in year™') for 2>’ Ac — 2*'Th path is closest to

A) 6.3x102
B) 6.3x103
C) 6.3x10"!
D) 6.3x10

107) Wearafsher &r o ATuer 227 Ac T STESTRIHTC 22 N € | &7 & GHIHTAL 9l & T &: *Ac — *'Th T ’Ac —> **Fr. Al

ar ?;;%?ﬂ TR (daughter nuclides) =T IFeTd SFAST: 2.0 T 98.0 7, @ *Ac —> 2’Th U T &R (decay constant) T
A year | § T &

A) 6.3x102
B) 6.3x103
C) 6.3x10"!
D) 6.3x10
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108) A system consisting of 1 mol of an ideal gas undergoes a reversible process, A > B — C
— A (schematically indicated in the figure below). If the temperature at the starting point A is

300 K and the work done in the process B — Cis 1 L atm, the heat exchanged in the entire
process in L atm is

\
B
15L1--========-- N
N ‘\\\‘
S A < — 'C
1 atm 2 atm - P
A) 1.0
B) 0.0
C) 1.5
D) 0.5

108) T HIT TSR 714 Ik Tk e Teh IGRATA (reversible) IHRATA — B — C —> A 5T & (= ot & 1@ g/

fegra ma ?) | e SAHfeh fig A o Aok 300 K @ Tl B — C Sfsharm 8 @eatfed s 1 L atm &, 1 901 Sisham H ST giera
I HH L atm%‘ﬂ'siﬁw_iﬁ"ﬂ

\Y

B
15L1--========~- N
N ‘\\\\\\
L pssessssssss A —/—-c
1 atm 2 atm —p
A) 1.0
B) 0.0
C) 1.5
D) 0.5
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109) A mixture of toluene and benzene boils at 100 °C. Assuming ideal behaviour, the mole
fraction of toluene in the mixture is closest to

[Vapour pressures of pure toluene and pure benzene at 100 °C are 0.742 and 1.800 bar,
respectively. 1 atm = 1.013 bar]

A) 0.824
B) 0.744
C) 0.544
D) 0.624

109) SS9 T4 effed &1 Th AU 100 °C W ITAdT g | 3R SadgR AMDR
fyor o cifeds &1 \’rl_j’f\% (mole fraction) TAgifbd T fbad —oidid RN

[100 °C w 3% ifead wd 3[€ o9 & amee s 0.742 wd 1.800 bar 2, 1 atm =1.013
bar]

A) 0.824
B) 0.744
C) 0.544
D) 0.624

Page830f90



110) A two-dimensional solid pattern formed by two different atoms X and Y is shown below.

The black and white squares represent atoms X and Y, respectively. The simplest formula for
the compound based on the unit cell from the pattern is

SEEEE

LN

A) XY
B) X.Ys
C) XY,
D) XY,

110) WRHATY] X TS Y ST ST 71T &1 i (two-dimensional) 319 ST =il fowemm 1T @ | et 7R ©tha a7 shwsT: TRHTI] X
TS Y ol e ot 2 | ST o 39T SHIEHT (unit cell) ok TR TR TR 31 TETad §6F 1 8

== .

A) XY
B) X.Ys
C) XY,
D) XY,
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Section 8 - PartB-Biology

111) The genetic distance between genes A and B is 10 cM. An organism with Ab
combination of the alleles is crossed with the organism with aB combination of alleles. What
will be the percentage of the gametes with AB allele combination produced by an F1
individual?

A) 1
B) 5
C) 10
D) 50

111) a1 stm Asik B e #i sifes gt 10 cM 2. Ab orcfied & @lisH ol Tk Sfig &1 @
aB srcflew & wSH ol gE Sfg @ wud &, F1 wdfaat g AB eredir 9t gmeRi o Seared
gfaera feram gm?

A) 1
B) 5
C) 10
D) 50

112) Proteins P, Q, and R are associated with intact organellar membrane in a cell. If the
intact organelle is treated with a high ionic strength buffer, only protein R remained associated
with the membrane fraction. Based on this, one could conclude that

A) P and Q are peripheral membrane proteins.

B) R is a peripheral membrane protein.

C) P and Q are integral membrane bound proteins.

D) P is peripheral and Q is integral membrane protein.

112) M P, Q, 37 R Toheft shI3TehT o6 Uk ordE IRt Y fareeht & Her 8. IS 30 31ee HIfRTehiT bl 3o A aresar
T ITI-YTrIersh (T%HL) T T (F12) T o ILITd shaed R M feett & Her T8 ST © ae 39 AR W 89 3 afomd fFehrer
gahd & TR,

A) P 3R Q fareett 3 uftefia (fthe) TR 2.

B) R fareett =1 wah uftefi idm 2.

C) P37l Q arT & fareeft & o1 gU i (uren) WA &,
D) S P ufteier 37 Q et @ sfa g1 1= WieH 2.
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113) In photosynthesis, oxygen is produced by

A) photosystem I from carbon dioxide.
B) photosystem II from carbon dioxide.
C) photosystem I from water.

D) photosystem II from water.

113) goprer @gwor i ufepar § oifeefieH 1 Saed gar ¥,

A) FET @8 simes @ s R | g
B) wwk = simaze @ wEw fwen || g
C) wit & v foew | 7w
D) o & e R |l am

114) How many different proteins consisting of 100 amino acids can be formed from 20
different amino acids?

A) 20100

B) 1002
C) 2%

D) 20 x 100

114) 20 STET-3TAT STHAT 37T FRT 100 STHIAT STt Bt ot ol fera fafreT w3 Tidie smr i ek 22

A) ()10
B) 100%
Q) 920

D) 20 x 100

115) Molecular weight of E. coli DNA is 3.1 x 10° g/mol. Average molecular weight of
nucleotide pair is 660 g/mol and each nucleotide pair contributes to 0.34 nm to the length of
DNA. The length of E. coli DNA molecule will be approximately

A) 0.8 nm
B) 1.6 nm
C) 1.6 um
D) 1.6 mm
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115) E. coli% dmwiw s anftas wm 3.1 x 109 g/mol 2. Ificeiese % w gw & siwd g
W 660 g/mol 2 3t =feererses & s W o & s & 0.34 nm# afs w2, E
coli um & 3 # A ET TRt @R

A) 0.8 nm
B) 1.6 nm
C) 1.6 uym
D) 1.6 mm

116) Which ONE of the following options is TRUE with respect to Emigration?

A) It is the difference between the births and deaths in a population.

B) It is the difference between individuals who have come to a habitat and who have left the
habitat.

C) It involves individuals of different species coming to a habitat from elsewhere during the
period under consideration.

D) It involves individuals of a population leaving a habitat during the time period under
consideration.

116) Fr=faRad & @ =i a1 foshea Scqam (fimem) & fawr 4 ud 22

A) I TorElt SATeTal § S0 TR g o off<l 1 AW 2.

B) I 36 e a1 (Reiere) H T 311 iy (Seifoyerer) 31t 38 T ot T saf¥al & e i qwiar 2.
C) e Toreft reroT e o IR 38 STeplcreh o1 H IEL SHTe & T STRAT fafrt SrSirfcra aht a=ier 2.

D) IE foret Setor sh1et o S0 39 STeRfe a1 Rl SIS R T AT i T 7,

117) Choose the CORRECT combination of statements given below related to cysteine
residue in proteins.

1. Cysteine can be linked to tyrosine by S-O bond.

i1. Cysteine can be linked to another cysteine by S-S bond.
iii. Cysteine can complex with Zn*".

iv. Cysteine can be linked to methionine by S-S bond.

A) iandii

B) ii and iii

C) iiiandiv

D) iandiv
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117) Ffafiaa 3 & W & wise fawd STt ST o o o 6et o T e i,

i, e, S-O ot gR 2TSUE ¥ IS Hehell .
ii. T, S-S e g gat et | g wehetl €.

iii. R, Zn®" @ HHeT (FHiveciard) SHT Hehell &

iv. R, S-S o1 g1 ARRIIA & 8 @ehaT 2.

A) s
B) ii s ii
C) iii s iv
D) isitiv

118) The minimum number of plants to be screened to obtain a plant of the genotype
AabbCcDd from a cross between plants of genotypes AaBbCcDd and AABbCCDd is

A) 8
B) 16
C) 32
D) 64

118) AaBbCcDd 3R AABbCCDd S 1T aTet YTl shl Hehiol s W AabbCceDd S+ IR6T aTel Tk Utel sl U1 o folt o
T A fha Ml ol ST ILm?

A) 8
B) 16
C) 32
D) 64

119) When a pure bred, red flower-producing plant of genotype RR is crossed with a pure
bred, white flower-producing plant of genotype rr, all the F; plants produced pink flowers. If
all the plants in each generation from F; to Fe are selfed, what will be the percentage of plants
with red and white flowers in the final population consisting of a large number of individuals?
(Consider that flower colour has no effect on reproduction and survival.)

A) 3-4

B) 12-13
C) 49-51
D) 97-100
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119) Y75 aIfefd, S IT&T RR STt STl B o TS shT ST 31 dTeid ST ST rr STed §9a et o el & 3t 0 F, gl o
TS et STet el 3cq B, AN F, | F, MG aoh @il it H T-Eehtot ST STl & df 3= STraey (e At (gifasyaren)
AT SEd SATET 8) W ATeT 3R WS Bl STt Uit sht STraaT fehdt a? (4 71 ofiior foh et o 1 o1 diei shl Srof &fea
IR IeSHferdT oT 1S TuTer e R)

A) 3-4

B) 12-13

C) 49-51

D) 97-100

120) The schematic below describes the status of /ac operon in the absence of lactose. Which
ONE of the following happens when lactose is present in the cell?

= f plss 'G Fd ¥ a
A
- Repressor binds to
-0 and prevents the
Repressor mANA l transcription of z,yand o

F: i promoter

i lac repressor gene
pee; loc promoter

0: fac operator

Z, V¥, @: three lac genes

Repressor protein .

A) Lactose binds to P’ and stops the transcription of i.

B) Lactose is converted to allolactose, which binds to P and results in the displacement of
the repressor from O.

C) Lactose is converted to allolactose, which binds to the repressor protein and prevents its
interaction with O.

D) Lactose has no effect on the status of the /ac operon.
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120) = aofft wmit wo@Er d@es Al sguitafa o e AT h oS Al e #dl 8. IR H
TR Hl IAREld T W FEfafad § @ @@ gm?

=) f ploc 'G Z ¥ a
A
- Repressor binds to
et I -0 and prevents the
Repressor mRNA  transcription of z, yand o

l P f promoter

y iz lgc repressor gene
pes; lac promoter

0: loc operator

Z, ¥, @: three joc genes

Repressor protein .

A) TS P Y o ST © ST /7 Tfieie sig o 3T &.
B) WIS, Tell-clgerst H afafdd &1 St & S P @ sieram & 3t 0@ fFverss (Rdrer) =h1 fareenfq s 2.

C) TAFIS, TAl-AFIS | Ui 8 ST & S FSIersh T & sieram 8 377 36 OF STAATHAT (ST Tl STId LT ©.
D) WAFIS Jac SHTH =T ST W 1S T T&T STerdT 2.
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