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Section 1 - PartA-Mathematics

ABCD

1) Consider a rigid square as in the figure with A and B onthe * and Y axis

respectively.

k.

A

When 4 and P slide along their respective axes, the locus of C forms a part of

A) acircle

B) a parabola

C) ahyperbola

D) an ellipse which is not a circle

1) femTaem o ge ot ABCD o tramaiwet Aoa B ¥ Y wws

k.

EE) Aqs'r B 319 3787 W Rawrehd & ¢ o1 feig wer frraferiaet o forerent wh wiT T @ 2

A) w39

B) @ wawm

C) w sAfqwae

D) w# drfgm St g 7 ®
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2) Among the inequalities below, which ones are true for all natural numbers '* greater than
10004

A) Tand IV only

B) I, Il and IV only
C) I and IV only
D) LII, Il and IV

)4 fr my srme # #m & 10003 w3 wh wafer wensi ¥ fuowd @ 2
| nl=n"
), (7 =
. 107 =nl
2 n" = (2n)!
A) ¥ st IV
B) &= I, Il s IV

C) ¥ Il s IV
D) =t I, 11, 11l six IV
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= {M'a bceR ab+bc+ca+0}
3) Let ab+bc+ca t 77T ) where B is the set of real numbers.
Then © equals

Ay (2, —11U [1,0)
g) (-2, 0)U (0, )
C) (=0, —1]JU [2, o)
D) (—2—2]U [1, )

{a2+b2+c2

ab+bc+ca

-a,b,c ER, a.b+bc+ca:t0}
3) At

aasﬁﬁaﬁ%w%?

, STl Rsrrﬁﬁ%ﬁwaﬁwagﬁa%|

Ay (2. —11U[1,0)
g) (-2, 0 U (0, )
C) (=00, —1]U [2, )
Dy (o0, ~21U 1, )

4) Let S be the infinite sum given by
a
5= =
IGER
n=0

where (@n)nzo is a sequence defined by e

a, b

IfS is expressed in the form P * where are coprime positive integers, then ¢ equals

A) 2017
B) 2020
C) 2023
D) 2025
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AR IERS] 5 I T & ST 36 YR T Syrar 2 foh

- 102"
n=0

- {an}nED’ = zgﬁ%ﬂﬂu =y = laﬁt

a

RIS Sﬁ E%wﬁmﬁwmﬁﬁ aqébmmwwgﬁtﬁ%,aa @ o o T BT 2

A) 2017
B) 2020
C) 2023
D) 2025

f(:'f] _ 16x% —96x+153
5) Define a function x-3 for all real * * 3. The least positive value of

FO0

A) 16
B) 18
C) 22
D) 24

%3 f(x] _ 16x% —06x+153 0O
5) ot arEdfaeh % foTe wetm x=3 T afeTied = | T T BIST GTCHE A © ?

A) 16
B) 18
C) 22
D) 24
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6) Let = 2 be an integer and define a polynomial

p(x)=x"+a,_, x" 1 +--+ a;x+ q,

_ I
where 0/ %1+ @n-1 are integers. Suppose we know that np(x) = (1 +2)p' (). If
b= p(l], then

A) P is divisible by 10
B) 7 is divisible by 3
C) bisa power of 2
D) bisa power of 5

6) A T Ul § q9 SgUS

p(xX)=x"+a,_; x" 1 +-+ a;x+ a,

=0 R afenfa 2 iy Fer G Gy quites & | afe i 3 ¥ B np(x) = (1+ x)’p’(x).aﬁ b= p)
, dd

AP 10 3 frre 2|
B) ?, 34 frmsr 2|
C) 2 2 a a2 |
D) 05 & am 2|
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(a,b,c,d,e)

7) The number of 5- tuples of positive integers such that

. &b6d,€ e the measures of angles of a convex pentagon in degrees;

L. a <bhb <=c<d < e.

b

11 @ 56,4, € gre in arithmetic progression

1S

A) 35
B) 36
C) 37
D) 126

7) aquis &% 5-zoewm  (tuples) (a,h,c‘,d,e],w v & R
| &bede o i (convex pentagon) &% feft & =i & #mw |

Il a =b =c=d <e.

N, ©2 648 gt 3 7 % |
g fhad 5-goew wva 7 7

A) 35
B) 36
C) 37
D) 126
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KXo X3z gre randomly seated around a circular table at equal
. X, : i :
Xi and *Y are said to be within earshot of each other if there are at most

X and ™ . The probability that 1 and

8) Thirty two persons
intervals. Two persons

three persons between them on the minor arc joining

¥ o . (Here (n)= n)
2 are within earshot of each other is, r/ (n-rir!

(5) 30
A) 8 (329
(37) 30!
B) 4 (32)
8
c) 31
4

D) 31

8) % CFP. CHED. €71 AW % 32 HAfth T JAHR WS F TR e WHAM A W AQHH 98 T B

| @ wfs K Vw w b i b i w2 R KW U w der @ a0
I W FEET ARk offe siftekan @9 wafe 98 € | i s Xzﬁ@aﬁéaaavﬂﬂméﬁaﬂat

e il geeEr § 7 (aﬁ G}) - {n—::r:)

(2) 301
A) 8 (32)
() 30!
B) 4 (32)
5]
C) 31
4

D) 31
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1 1 1
l+-+-+-+- =4
9) Let ' be the smallest positive integer such that 2 3 n
Which one of the following statements is true?

A) 20<n =60
g) 60 <n <80
C) 80 <n =100
p) 100 <n <120

9)mw & & " W@ B o qiE @ vER ¥ fE

1+1+1+ +1}4
2 3 n-_

frifrd & o9 @1 weH wE T ® 7

A) 20<n =60
g) 60 <n <80
C) 80<n =100
p) 100 <n <120

10) A pair of 12 _gided fair dice with faces numbered 123 -+ 12 is rolled. The probability

that the sum of the numbers appearing has remainder 2 when divided by s
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10) 12 FeTeh! aTet (12-sided) ST o T SiTg T8 Foreeh hetsh T 1,23, lzﬁw%mgm%,aﬁ TEHET ST S | SHT
T R e et % A T R Ay 2 a3, e e e &l 2

11) Let *1:%2: -, %6 e the roots of the polynomial equation
x® +2x% + 4x* +8x3 + 16x% + 32x+ 64 = 0.

Then

A) Il =2 gor exactly one value of L
B) x| =2 for exactly two values of L
C) %1 = 2 for all values of

D) 1%l = 2 for no value of

X8 +2x5 +4x*+8x3+16x2+32x+64=0

¥ouw ¥ oA

A %=2 iy s R
B) |x1-|=2, Ly mw 2am % R
c) l=2 15 e wm % fn
D) %l =2 i35 et om % R
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12) In the complex plane, let 21 = V3+i and %2 = V3—i be two adjacent vertices of an -

sided regular polygon centered at the origin. Then ' equals

IZ)WﬁWHﬁ?%W(complex plane)ﬁ E3 LH= V@ + EQET %= N@ —t qﬁﬁg(origin)ﬂm Iril’-‘H’PT e

AT TS ¥ 3 TR W ¥ | qw | Frfafad e d

1 2017 2

A‘1=\1 2017 4
13) Let 1 2018 8

-1
: TheanHl—lZA l is equal to

A) 3
B) —3
C) 12
D) —12
1 2017 2
A7t = [1 2017 4]
13)1=I'F[ o 5 1 2018 8 . oas |2ﬂ|_|2A_1| TR T ?

A) 3

B) —3
C) 12

D) —12
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14) An ellipse with its minor and major axis parallel to the coordinate axes passes

through (0,0), (1,0) and (0’23. One of its foci lies on the Y-axis. The eccentricity of
the ellipse is

A) V3—-1
g) V5 -2
C) V2—-1
V3—1
D) 2

14) e drelem, fomeht o1 Ud Jgs 31er e &l (coordinate axes) % HHIRH €, (0,0), (l’ﬂjwiﬂ’zjﬁw 2
set ww iy Y e R | e sk R 0

A) V3—1
g) V52
C) V2—1
V3-1
D) 2

Loy A
15) Let b= Jy €7 d;}, where ™ is a non-negative integer. Then
I

n

1!
n=1 is
A) 1
1
1__
B) e
1
C) e
1+-
D) €
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o0

I,
= 1 ¥ 7 ;
15) 1 o feh b= Jy €™ dj,ﬂﬁ“@m%%la‘rﬂﬂ 1 HH &
A) 1
1
1—=
B) e
1
C) e
1
14 -
D) e

sinf + cosf =sin 28

16) The number of solutions of the equation in the interval

17) Let “1-%2: -+ Z7 pe the vertices of a regular heptagon that is inscribed in the unit
circle with centre at the origin in the complex plane. Let

1zi<jz7 . then Wlis equal to

Com>
W N = O
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17) 7= & f& 022,027 o wraedqst  (regular heptagon) &1 =M 2 St w38
dada # ¥ fywwr &= @fmsr o (complex plane) % 7o fofg w & | #m o f

Com>
W N = O

18) The sound of a cannon firing is heard one second later at a position B than at position 4,

If the speed of sound is uniform, then

A

A) the positions “* and B are foci of a hyperbola, with cannon’s position on one branch of the

hyperbola

A and B are foci of an ellipse with cannon’s position on the ellipse

4B is focus of a parabola with cannon’s position on the parabola

B) the position
C) one of the positions

D) it is not possible to describe the positions of 4, B 3nd the cannon with the
given information

18) forelt A1 o Tty 1 3TraTs feafa A 5y st feafer B T ek HehUS of1G AT Sl € | 2Afe =il 2ht 7ifef woheed 21 it

N featr e © s s e 8, e A et st e s s
B) feufr At B o i 35y, dvo oy Reufer A |
C) 4,5 T8 U I Rarfa w1 i 7, i dia i Rafs meem w R |

by fome g B o dm o Rty ek e
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19) A spherical ball is kept at the corner of a rectangular room such that the ball touches two
(perpendicular) walls and lies on the floor. If a point on the sphere is at distances of g’ 16,
25 from the two walls and the floor, then a possible radius of the sphere is

A) 13

B) 15

C) 26

D) 36

19) ww Tefir e Tt TR wW & fohdt & § 3@ YRR @1 T ® fR ¥ = @1 (oTvered)

et B w2 v oW W owr | v w ww B, @ e w owd @ O, 10,25 4
g W F A M H wwifa B g ?

A) 13

B) 15

C) 26
D) 36

20) Let ™ ™ be two distinct integers chosen randomly from the set 0,1,2,...,99} Then the

probability that ¥ + 4" +3

Ay (0,0.25]
B) (0.25,0.5]
c) (05,0.75]
p) (0.75,1)

is divisible by 5 lies in the interval

20)TFE foF A 01,2,..,99} 4 g @t A T A gt R A A"+ 4"+ 3 35 4
forvrsa g1 <t dvTaT fre Steaet o it gt

Ay (0,0.25]
B) (0.25,0.5]
c) (0.5,0.75]
p) (0.75,1)
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Section 2 - PartA-Physics

21) The distance s travelled by a particle in time ¢ is

=ut L t?
s=ut—-
2.9‘

The initial velocity of the particle was measured to be u = 1.11 *0.01 m/s and the time

interval of the experiment was ¢ =1.01 £0.1 s. The acceleration was taken to be g=938 0.1
m/s?. With these measurements, the student estimates the total distance travelled. How should
the student report the result?

A) 1.121 T0.1m
B) .1 Y0.1m
C) 1.12 T0.07m
D) 1.1 £0.07m

21)ww w1 s twma & T wr @ 9@t wwar @

=ut lgtz
s=ut—-
2

& S 3 u=1.11T0.01 m/s w s @ st wEm § o www sine f=1.01 T

01s & | o @ @1 7w g=9.8 ~0.1m/s? & a = wmdi % @ fanh g < & @0
M Rfa (report) swam?

A) 1.121 T0.1m
B) 1.1 T0.1m
C) 1.12 £0.07m
D) 1.1 £0.07m
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22) A massive black hole of mass m and radius R is spinning with angular velocity w. The

: : o S P=Gc>m*RYw?
power P radiated by it as gravitational waves is given by , where c and G
are speed of light in free space, and the universal gravitational constant, respectively. Then

A) x=-1,y =2,z=4
B) x=1,y =1,z=4
C) x=-1,y =4,z=4
D) x=2,y =4,z=6

22) % sifewrt 5% @t (black hole) , e s mwe s RE, © @nfr am & =
(spin)® wr ? | 3l @k g TEE™@ qir  (gravitational waves) * ww #’ fafef@ wufe P

F AE F:GC_meRymz%,a%T ctd Gwaw: YRl & fald # @ R @b TEeE e

g,

A) x=-1,y =2,z=4
B) x=1,y =1,z=4
C) x=-1,y =4,z=4
D) x=2,y =4,z=6

23) Consider the following statements for air molecules in an air tight container.
(D) the average speed of molecules is larger than root mean square speed

(IT) mean free path of molecules is larger than the mean distance between molecules
(IIT) mean free path of molecules increases with temperature

(IV) the rms speed of nitrogen molecule is smaller than oxygen molecule

The true statements are:

A) only II
B) I & III
C) &IV
D) LU&IV
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23) ares (airtight) fess & sg for T 9 & @) & IR F F FF A fow Mo oR
(1) stopeat i sftwd =7 3w H@ #Wred a (root mean sqaure) =@ ¥ ARk 'Rl |

(Il) st =1 =rew 7 9o (mean free path) sl & = i sftea 3 & sk @ |
(1) srogett =1 wrewr qeh 99 AO9HE % WY SQ |

(IV) Trsgem & it &1 g wed o o SffediS| & AUl % o@e wH e |

FH T HIT TA T

A) e 11

B) Iw III

C) Nw IV

D) LIw IV

24) Three circularly shaped linear polarisers are placed coaxially. The transmission axis of the
first polariser is at 30°, the second one is at 60° and the third at 90° to the vertical all in the
clockwise sense. Each polariser additionally absorbs 10% of the light. If a vertically polarised
beam of light of intensity /= 100 W/m? is incident on this assembly of polarisers, then the final
intensity of the transmitted light will be close to

A) 10 W/m?
B) 20 W/m?
C) 30 W/m?
D) 50 W/m?

24) &7 AR W gah @EE W@ gC § | e, g SR T gkl hl TRl o7 SedleR |
gleomed feem o swe: 30°, 60° wd 90° #wr sAId ® | W@ gaw 103 WEmw w Al w9 @
SR waT ¥ | Ak St gfad s oW, fed dwar /=100 Wim?2 R, 1 et % @ng
(assembly) ® smfia st &, @ wontia  (transmitted) werr & dear i@ & = 6 feeeR @i
g ?

A) 10 W/m?
B) 20 W/m?
C) 30 W/m?
D) 50 W/m?
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25) One end of a rod of length L is fixed to a point on the circumference of a wheel of radius
R. The other end is sliding freely along a straight channel passing through the centre O of the

wheel as shown in the figure below. The wheel is rotating with a constant angular velocity ®
im

about O. Taking @ the motion of the rod is

R, L

8

| (o~— -~

A) simple harmonic with a period of T

B) simple harmonic with a period of 7/2

C) not simple harmonic but periodic with a period of T
D) not simple harmonic but periodic with a period of 772

25) wh L awng 1 o5 w1 tw B uw R Bew e dfew & uitfy & ww foig woSer gem @ | S
ff f= fow mu for & vl w0 R, 3@ we W g Rm ww €@ ufgw (channel), stodfew F 9
O@ &R ol 8, W Wb &7 ¥ et @hal & |a® ufer O % wver wh fFa of 91 wd oo

2=

w2 AR @ d we & o R

R,

A) & T Ed, Sewr sEdee TR

B) w wa smad, e stadee T/2 ®

C) & wa amad T8 8, wq ofadt e e smade@ T ? |
D) w @@ smd T& 8, W Aadi e e smedee /2 ® |
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26) A rope of mass 5 kg is hanging between two supports as shown. The tension at
the lowest point of the rope is close to (take g = 10 m/s?)

A) 22N
B) 44 N
C) 28N
D) 14N

26) ferrger wh 5 kg wr areft Wt @1 ofacisi W Wt ® | sw wel o Feaw fog W e
am (am & g = 10 m/s?)

A) 22N
B) 44 N
C) 28N
D) 14N
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27) A uniform rope of total length / is at rest on a table with fraction f of its length hanging
(see figure). If the coefficient of friction between the table and the chain is x then

A) f=u

g) [ =1/0+w
C) f=1/(1+1/p)
D) f=1Qu+1/p)

27) tw twEAH W, Med 9 a=iE [ R, T O W Rerer formmeen § w@i o § | @l @ fos
(fraction) #s1 % =X @ @1 & | Il Wt 3R O & 9 =N Ui p

A) f=u

gy f=1/(1+p)
C) f=1/(1+1/p)
D) f=1/(u+1/u)
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28) A light beam travelling along the x axis with planar wavefront is incident on a medium of
thickness ¢. In the region, where light is falling the refractive index can be taken to be varying

dn

such that @ . The light beam on the other side of the medium will emerge

A) parallel to the x-axis

B) bending downward

C) bending upward

D) split into two or more beams

28) wnacia @ (wavefront) =rem Tw TR S X F§ % A{EY Tad g¢ Uh t Al o wred
W ufad & W ® |meem § E &9 O oy ufad @ W R, gl w1 e 36 YRR seodl
dn
0
2 Y |wem ¥ e P @ aen W 9w

o

A) x-31a3 % TR B
B) f= & ik §g smm |
C) 3w # IRk qg Swm |
D) @t - sifes o=t & fowifom & |

29) Let the electrostatic field £ at distance » from a point charge ¢ not be an inverse square
but, instead an inverse cubic, e.g.

Here k is a constant. Consider the following two statements.

(1) Flux through a spherical surface enclosing the charge is ¢ = Qenclosed/ €o

(11) A charge placed inside uniformly charged shell will experience a force.

Choose the correct option.

A) Only (i) is valid

B) Only (ii) is valid

C) Both (i) and (ii) are invalid
D) Both (i) and (ii) are valid
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29) um efifse f wh foig smawr @ 0 r gt W 3o fagda e E sya-amigaria  (inverse
square) T & % afcw Fa-=AAd  (inverse cubic) ? |S@ 6

el kKt fras 2 | Fefafe @ s w feem &t |

(i) smw % wiem (enclosing) #& @@ wh el B & Feen A g st (flux),
(atl = qgﬂciosed!{“gﬂ

(i) e &7 @ AERM @Ed HY & TR O AW | Th ad o |
uel foshed w1 S &

A) ¥ (i) & w2
B) ¥ (il) & @ 2
C) @it (i) w (i) 3 o 2
D) &t (i) we (ii) 3t =t %

30) A star of mass M and radius R is made up of gases. The average gravitational pressure
compressing the star due to gravitational pull of the gases making up the star depends on R as

A) 1/R*
B) 1/R
C) /R
D) 1/R

30) s Mzsmam ik R B &1 q@ T g0 &1 g3 € | 9 s A M| % e fd=E %
FOT IO T AT HEd Tecd M dE@ S AR H garal €, Bear R W osw wer it war 3

A) 1/R*
B) 1/R
C) /R
D) 1/RS
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31) The black shapes in the figure below are closed surfaces. The electric field lines are in red.
For which case the net flux through the surfaces is non-zero?

A) In all cases net flux is non-zero
B) Only (¢) and (d)

C) Only (a) and (b)

D) Only (b), (¢) and (d)

31) fear @ awien gem wm dAwR s 98 (closed surfaces) 2 |faga &7 W @@ @1 @ o
o ¥ | e A e gs ¥ e 9 foee w1 g sfere (net flux) w oww s & R

A) wf Rufei § g fe v g A 3
B) =e (c) @i (d)

C) waw (a) @ (b)

D) et (b), (c) @i (d)
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32) A particle of charge g and mass m enters a region of a transverse electric field of

Eoj with initial velocity Vol The time taken for the change in the de Broglie wavelength
of the charge from the initial value of Ao to Ao/3 is proportional to

1
m
m
q
q
m
F
q
D)
32)t® m =AW T ( AEW I w0 Iw fagd & (transverse electric field) E”‘”ﬁ

s m Vold waw e | s &% & snet (de Brogli) aoweed w1 oam Ao @ Ao/3 W #
T e @ % | gem
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33) Consider the following nuclear reactions:
. N+3He— 0 +X

I iBe+3iH— ZHe +Y

Then
A) X and Y are both protons.
B) X and Y are both neutrons.

C) Xisa proton and Y is a neutron.
D) X s aneutron and Y is a proton.

33) fiifea Tl s w feR SR
" N+ jHe— 130 +X
I iBe+ H—- ZHe +Y
LEl

A) Xwd Y 3Rt e 2 |
B) XwsY 3R =g ¥ |
C) X @& u@H & 3R YuFk =gm ¢ |
D) Xuw# =g & wd wh Y wew 2 |
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34) Consider a plane parallel beam of light incident on a plano-cylindrical lens as

shown below. Which of the following will you observe on a screen placed at the focal
plane of the lens?

A) The screen will be uniformly illuminated.

B) There will be a single bright spot on the screen.

C) There will be a single bright line on the screen parallel to the x-axis
D) There will be a single bright line on the screen parallel to the y-axis
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34) s fr f i@ H awRn TR, U GEdel @R YRRT US UF HHaelid—se R i
(plano-cylindrical lens) @ smufqa &@r & | 79 & @ &9 @ 30 a9 & ®HE a9 W W
T W I

A) war waed @ yfedw & s |

B) we w %aw wh =wehien g fog  (spot) fewm |

C) W@ W Fad TH IWhIAl YR @M, S X-377 & au=r 7, fewft |
D) W W ¥ UH Awhidl FhE @I, S Y- kg g, et |

35) The n-side of the depletion layer of a p — n junction:

A) always has same width as of the p-side.
B) has no bound charges.
C) is negatively charged.
D) is positively charged.

35)w W-w " (p —njunction) # n-vr (side) # dANE zw & (depletion layer) :

A) # <ieE T p-sx f deE F e Bl |

B) m = smafga emewr (bound charges) =& =m |
C) =masft = |

D) wmmesft =mm |
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36) A small ring is rolling without slipping on the circumference of a large bowl as shown in

P P

the figure. The ring is moving down at "1, comes down to the lower most point * 2 and is

climbing up at P2 Let Ve denote the velocity of the centre of mass of the ring. Choose the

correct statement regarding the frictional force on the ring.

A) Tt is opposite to VM at the points BB gnd s,
P

-
1. and in the same direction as VM at

=
g 1, and opposite to 'CM at

Pg.
.PE-

B) Itis opposite to VM at
=3
C) Itis in the same direction as YCM at

D) It is zero at the points BB and B,

36) FAER T Bl Bl Th a9 ®N i gty W fo fewa @fefsw wia (rolling without
slipping) # @ 2 | weew [t g & % B oiw s 2 s wR A ww A By 2@
P

g 3 fig a% 9% W ¥ | AR wedt ¥ owemW dxow anm UM G frw d ¥ W oW e oo
W @ a1 ANl S99 F 9K W ®d ®

}m
'ILI'

i
| k]
L]

Pgmaﬁwaaﬁc“é%ﬁqﬁaﬁwﬁ@ml

A)ﬁgPIJPE-Q‘E'r
B) win s= fig 1w UOM % fme fem & dmomm 2 ow UMy fam & @ |
C) wim 7w fig 1w VM ¥ faw # dmown 3 ow UM fwtm fem # am |

D)ﬁgpl"nzqsipgthsmmgﬁml

P,
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37) A bomb explodes at time t = 0 in a uniform, isotropic medium of density p and
releases energy E, generating a spherical blast wave. The radius R of this blast wave
varies with time t as:

A) t
B) 5
C) 4
D) 32

37) wwemE wHeRe m@remm  (uniform isotropic medium), s e p 7, F R (=0 W
a9 fowpifta B E e Scfla war g, et s fewwies @@ (spherical blast wave)
g ' | 3@ Mo fovwes qor f G Rew (& @iy 9 agon:

A) t
B) 5
C) 14
D) 32

38) A closed pipe of length 300 cm contains some sand. A speaker is connected at one of its
ends. The frequency of the speaker at which the sand will arrange itself in 20 equidistant piles
is close to (velocity of sound is 300 m/s)

A) 10kHz
B) 5kHz
C) 1kHz
D) 100 kHz
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38) = 300 cm wwlt st F¢ft & Fo W W g ¢ | SEr fit fom # v gem B, uE W A &
TH B W AW g ' | WY % id (frequency) i wm e wm g o W oo wHE g W
Fafted &1 ¥ 20 @ (sand piles) # fowfsa & smom  (sfr & =@ 300 m/s ?)

A) 10kHz
B) 5kHz
C) 1kHz
D) 100 kHz

39) A planet of radius R, is revolving around a star of radius R", which is at temperature 7"
The distance between the star and the planet is d. If the planet’s temperature is /7", then f'is
proportional to
A) R*/d
B) R*/d
¥ 2
C) R'R,/d
Dy R/’

39) R, Frsa aTett ush e Ush R e dret Tk a2l TiEhHT R 8T @ | $6 9IS dI9HH 77 €, SR 3R e o it skl gl a7 |
T 78 1 AW £7° 2, A £ T 1 & Torer o wrgandt gmm

) VR
g) R/d

c) R'R,/d°
p) (R/d)*
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40) Some of the wavelengths observed in the emission spectrum of neutral hydrogen gas are:

912, 1026, 1216, 3646, 6563 A If broad band light is passing through neutral hydrogen gas at
room temperature, the wavelength that will not be absorbed strongly is

A) 1026‘?‘
B) 1216
C) 9124
D) 3646 A

40) TTE BTEZISH ST IcdTSId T (specturm) o Fd T o qUISEd T: 912, 1026, 1216, 3646, 6563 A RIEEISIEES
(broad band) ST SEHTIT AL o ATTH T IETE TGS H Bl TSI & | 30 qUTe T A ST Sit AT SAe=TTNa el arit

A) 1026‘?‘
B) 1216
C) 9124
D) 3646 A
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Section 3 - PartA-Chemistry

41) The major product formed in the following reaction is

CHO HCl gas
>
©/ excess MeOH

41) Frferfiaq it

| % -CHO HCI gas _
/‘ excess MeOH

T T 3R wH W OR
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(l) f‘-’l e
©/\ OH
A)
OMe
|/\j’/\ OMe
B) ~F
O
©/ OMe
C)
OMe

42) Which among the following is a non-benzenoid aromatic compound?

A) o-Xylene

B) Phenanthrene
C) Indole

D) Thiophene

42) Frafafaa & @ = @1 sa=fia (non-benzenoid) e/ wmfes (aromatic) ifiTeR 27

A) o-SsetH
B) i
C) =@
D) frsinee

43) Natural rubber is a polymer of

A) Neoprene
B) Chloroprene
C) Isoprene
D) Styrene
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43) wwlaw we fwifea & @ fewedr sgaw  (polymer) 2

A)
B) s
C) st
D) wr=ta

44) The following tripeptide

O CH,

| H
H,N \Tl\N)YN \’/COOH
H

Ph O Son

~

can be represented as

A) Tyr—Val-Thr
B) Phe—Ala—Ser
C) Phe-Leu—Cys
D) Lys—Ala—Ser

44) feifera Buwrge (tripeptide)

# faefafaas &1 @ fefug fear s ogwar ®

A) Tyr—Val-Thr
B) Phe—Ala—Ser
C) Phe-Leu—Cys
D) Lys—Ala—Ser

45) The sugar units present in natural DNA and RNA, respectively, are

A) D-2-deoxyribose and L-ribose
B) L-2-deoxyribose and D-ribose
C) D-2-deoxyribose and D-ribose
D) L-2-deoxyribose and L-ribose
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45) ypfaw €r.ww.t. (DNA) w sm.w.t. (RNA) @ 3ufed s s s

A) D-2-wimifes w L-fe
B) L-2- nimifes v D-feirw
C) D-2- <rsieifest v D-fiwt
D) L-2- eimifeis e L-few

46) The major product formed in the following reaction is
CH;Br + CH;CH,ONa —

A) CH;CH,CH,OH
B) CH;OCH;

C) CH;CH,OCH;
D) CH3CH20CH2BI‘

46) FAgfaRaa sifufear

CHsBr + CH3CH2ONa —

¥ 9 e I R®

A) CH;CH,CH,OH
B) CH;OCH;

C) CH;CH,OCH;
D) CH3CH20CH2BI’

47) The most abundant metal ion present in the human body is

A) Zn*
B) Ca?*
C) Na'
D) Fe**

47) WS TR IufEerd Tl STt § ORI ST St e T freferfad § @ @

A) Zn*
B) Ca*
C) Na'
D) Fe**
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48) Phosphorous reacts with chlorine gas to give a colourless liquid, which fumes in moist air
to produce HCI and

A) POCl;
B) H:PO;
C) PH;

D) HsPO,

48) HIEHRE FAR 79 & SATUFAT L T TR Fal ST 8, S 315 8ol § g1t a1 2 | 39 ufrn § HCI % fafs s aren
e i ettt  # 2

A) POCl;
B) H:PO;
C) PH;

D) HsPO,

49) The oxidising ability of the given anions follows the order

A) Ti044_ < VO43_ < CI‘O42_ <MnQO4
B) VO43_ < CI'O42_ <MnO4 < TiO44_
C) CI‘O42_ <MnO4 < VO43_ < TiO44_
D) VO43_ < Ti044_ < CI‘O42_ < MnQO4

49) T 7u TR & ST STk T G 3 FEiTRd § 4 A 8

A) Ti044_ < VO43_ < CI‘O42_ <MnQO4
B) VO43_ < CI'O42_ <MnO4 < TiO44_
C) CI‘O42_ <MnQO4 < VO43_ < Ti044_
D) VO43_ < TiO44_ < CI‘O42_ <MnO4

50) The complete hydrolysis of XeF results in the formation of

A) XGOZFQ
B) XeOF4
C) XCO3
D) XeO,
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50) XeF 31 90T SIAA-37981e (hydrolysis) fiifera # & ferersht fmior sheat &

A) X602F2
B) XCOF4
C) XeOs
D) X602

51) The reactivity of the following compounds toward water is in the order

A) CLLO; < P,0s5 < B,0Os
B) B,O; < P,Os5 < Cl,04
C) P,Os5 < B,0; < C1LO4
D) B,0; < Cl,0O7 < P,Os

51) fifera TRt & Stet o | STRTsRaTSieraT ot i |1 i TET 8

A) CLO; < P,05 < B,0Os
B) B,0O; < P,Os5 < Cl,0,
C) P,Os5 < B,0O; < Cl,04
D) B,0; < Cl,0O7 < P,0Os

52) Among the following complexes, the one that can exist as facial (fac) and meridional
(mer) isomers is

A) [Co(NO)3(NHs)3]
B) Ks[Fe(CN)s]

C) [CO(HQO)Q(NH3)4]C13
D) [CoCI(NH;)s]Cl,

52) feifera Sifeet iRl & & 9 BeTshiT (facial AT fac) T W@ (meridional IT mer) TUTIIET % €Y H T ST &

A) [CO(N02)3(NH3)3]

B) K;[Fe(CN)e]

C) [CO(HQO)Q(NH3)4]C13
D) [COCI(NH3)5]C12
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53) An excess of Ag,CrOq(s) is added to a 5 x 10> M K,CrOy solution. The concentration of
Ag" in the solution is closest to

[Solubility product for Ag,CrOs= 1.1 x 107'2]

A) 22 % 10710M
B) 1.5x10°M
C) 1.0x 10°M
D) 5.0x 103 M

53) 5 x 10 M K,CrO, 3 STl | 318 Ag,CrO,(s) T AThaT H STAT SITAT 8 | SeA § Ag” 3T ol g fifera # fhaeh
ESCIC

[Ag,CrO, =T TeAZiierdT TH%et = 1.1 x 10 ]

A) 22 % 10710M
B) 1.5x10°M
C) 1.0x 10°M
D) 5.0x 103 M

54) The packing efficiency in a body-centred cubic (bcc) structure is closest to

A) 74%
B) 63%
C) 68%
D) 52%

54) T8 hf~sd ¥ (bee) WTEHT T HhaT S&T (packing efficiency) Freifera o @ formreh Tidien @

A) 74%
B) 63%
C) 68%
D) 52%
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55) The consecutive reaction X — Y — Z takes place in a closed container. Initially, the
container has Ay moles of X (and no Y and Z). The plot of total moles of the constituents in the
container as a function of time will be

A) time

Tetal moles of
constituents

Tetal moles of
constituents

B) time

Total moles of
constituents
N\

C) time

Total moles of
constituents
3\

D) time
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55)tw dt Wi # wix wArE AMGRT X > Y > Zed § |y § a7 § X& Agra 7 (Y wd
Z 7 &) |wmm (time)¥ o & &7 # & § 3R semar w1 Fa A (total moles of
constituents) # s fr=ifrd & foroes wwH &

S
o
—

AN

\

-—

——

—

-

Totzl moles of
constituents

A) time

Totzl moles of
constituents

B) time

Total moles of
constituents
N

C) time

Total moles of
constituents
\

D) time
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56) The particles emitted during the sequential radioactive decay of 2**Uy, to 2°Pbg, are

A) 5aand 6
B) 6aand 8B
C) 8aand4p
D) 8aand 6 p

56) 238Ug, b HHNTT JISTNHT & GRT 20Phg, §91 TR IoId HUN DI &
1 ghil

A) 50t 6B
B) 6aw 8
C) 8aw4p
D) 8awi6 B

57) The allowed set of quantum numbers for an electron in a hydrogen atom is

A) n=4,1=2,m=0,m;=0

B) n=3,1=1,m;=-3, my=-1/2
C) n=3,1=3,m=-1,m;=1/2
D) n=2,1=1,m=-1,m;=1/2
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58) The plot that best represents the relationship between the extent of adsorption (x/m) and
pressure (P) is

x/m \.
\_\\
\\_\
A) )
A
x/m
-
B) :
A
log(xim) | _~
C) log(P)
A
log{x/m)
D) log(P)
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58) frifehd & @ & @ @ ANy H owEm (X)) wE @@ (P) % 9k ey w owew o=
o ffim & 2

xim \,
\\\\
‘‘‘‘‘ -
A) E
A
x/m
-
B) P
A
log(xim) | _~~
C) log(P)
A
log{x/m)
D) log(P)
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59) The pH of 0.1 M acetic acid solution is closest to
[Dissociation constant of the acid, K,= 1.8x107]

A) 2.87
B) 1.00
C) 2.07
D) 4.76

59) 0.1 M wHifeeh 31t o1 pH frtifera & @ foraeh Tidiar @

[3TreT T fernsH frardier, K, = 1.8x1079]

A) 2.87
B) 1.00
C) 2.07
D) 4.76

60) The limiting molar conductivities of the given electrolytes at 298 K follow the order

[A°(K*)=73.5, A (CI)) = 76.3, A’ (Ca?*) = 119.0, A° (SO427) = 160.0 S cm? mol']

A) KCI < CaCl, < K,S0q4
B) KCl <K,S0,4 < CaCl,
C) K>SO, < CaCl, < KCl
D) CaCl, <K,S04 <KC1

60) 298 KT = fer e ﬁ@ﬁ 3TELT (electrolyte) & Hid Ao’ Arerehdl (limiting molar conductivity) T I T 5 Tl ®

[A°(K")=73.5, \°(CI")=76.3, N\’ (Ca®")= 119.0, A°(SO,%) = 160.0 S cm’ mol'']

A) KCl < CaCl, < K»SOq4
B) KCl <K,S0,4 < CaCl,
C) K>SO, < CaCl, < KCl
D) CaCl, < K»,S04 <KC(Cl1

Page450f89



Setld:71_9 19-NOV-17_Batch02

Section 4 - PartA-Biology

61) Resting membrane potential of a neuron is approximately

A) -70 mV
B) +70 mV
C) -07V
D) +0.7V

61) w WP & form fava &1 wm ogEma: feamm dar 27

A) -70 mV
B) +70 mV
C) —0.7V
D) +0.7V

62) Amphimixis is

A) a fusion of pronuclei of male gametes.

B) a fusion of pronuclei from male and female gametes.
C) a fusion of pronuclei of female gametes.

D) the development of a somatic cell into an embryo.

62) wrhifufra w=m 27

A) T-Fwh & E-FEn  (N-AFAAE)  H S
B) = 3t wer Fwehi &k qE—dheehi H G

C) #m@r-gmei & qd—ahsehl w1 HASH

D) = =R (@ifes) =i w1 yo § foww

63) Activation of sympathetic nervous system

A) decreases blood pressure.
B) causes pupil contraction.
C) increases heart rate.

D) causes bronchoconstriction.
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63) TRt (fwireifear) dhrepT o o afsraroT (Tfaeae) &

A) Th-ITe U2 ST ©.

B) i@l i qaelt 1 Eepe IaT 2.
C) B i o ST .

D) AT AT o e Il 8,

64) At physiological temperature, sterols in biological membranes

A) increase their fluidity.
B) decrease their fluidity.
C) increase their permeability to water.
D) decrease their permeability to water.

64) TR a9, Siferens farfoctat § sufterd e

A) Tofee i gaar =i sgrar 2.
B) farfeetat it godr sl s 2.
C) fafecrat st urt & gfer TR ot serar €.
D) fafeetat it art 3 Sfa arerrar i T 2.

65) Which ONE of the following is a hetero-polysaccharide?

A) Glycogen

B) Starch

C) Cellulose

D) Hyaluronic acid

65) frferfiaa o & =i 1 fay-dicfEess T SeeRT 27

A) e

B) #e (wm)
C) degei

D) =zt s

66) Bacterial plasmids are genetic entities that,

A) are non-transferable to the same bacterial species.

B) are capable of independent replication .

C) have RNA as genetic material.

D) always require integration in the genome for their replication.
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66) STt o weATfoHed UM ST (SIHfeeh) Tcd & STt

A) I SIS o SHATO[T oh TTATaid el fohal ST Hehl.
B) Tda fdfsha (efieher) § werm &,
C) STREAT et ST garel & o1 81t 2.
D) ufafsra & fau strervaes w9 @ S § gurfed e 2.

67) Skin-prick test on the forearm is conducted to identify the responsible allergen. This is
because

A) of the presence of mast cells under the skin.

B) lymphocytes migrate rapidly from the blood to the skin.
C) hair follicles can enhance the reaction.

D) neutrophils migrate rapidly from the blood to the skin.

67) STIUTE (FRSTH) Y =T & T T hT S Tt TreT § ST STesich (Tersi) 1 Te=H=T ST &, TE Safery & aifsh,

A) &= % i AR HIRTEHR HISE B 2.

B) IRV, Tk § Tl o =1l JITET § e Ld <.
C) T et (SR wifcrerar) STITRaT 1 o1t Terd! 8.
D) =IgItheH, TS & Toh & e o6 = S i &

68) Which ONE of the following processes in E. coli does NOT directly involve RNA?

A) DNA replication
B) Transcription

C) Translation
D) DNA repair

68) = & @ E. coli &t = © ufskm g 9 ¥ ANTAT w1 YA A& w87

A) dwu wfdfore  (Tedterer)
B) whicra (ziafrem)

C) s (ziwed)

D) dww wfagfd  (fam)

69) Which ONE of the following statements is INCORRECT for translation in cytoplasm?

A) One codon codes for only one amino acid.

B) One amino acid may be coded by many codons.

C) More than one amino acids are coded by one specific codon.
D) There are some codons that do not code for any amino acid.
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69) TR % HITHT 5 H T AT STTATE (ST TR o Tt & i T e e 82

A) T e el ok STHIHT ST T FeT0T el 2.
B) e FHIT 35T %3 Wehel ST Ui o Hehell €.
C) 3 ST 31T 1 FeIioT Tk fafTe wepe @ g 2.
D) TS Yahe ST TRl b1 Ferteor 72 #hd .

70) Two homozygous parents harboring two different alleles of a gene, exhibiting incomplete
dominance for flower colour were used for a genetic experiment. Which ONE of the following
statements 1s INCORRECT?

A) The F2 generation will consist of plants of three different flower colours.

B) The genotypic and phenotypic ratios obtained in the F2 generation will be different.

C) The F1 generation will be of a different flower colour compared to both the parents.

D) The genotypic ratio obtained in the F2 generation will be the same irrespective of whether
it is complete dominance or incomplete dominance.

70) T ST SR H, 3 FARpSH STeh, ST Ueh S o6 &1 STeT-3TT Setied Tad & TR T % {7 6 e § A0l gwTferdr g2mid 8.
TH AT W FfoRad § § 19 |1 o 36 87

A) F2 Tt o dieii # ofi STmT-STerT T o T T STRAT,
B) F2 el & SA-umey (sirersd) iR gva-smey (FIH1eTsT) 3 SITH ST STeRT-3TerT 8.
C) F1 Gt & T T {1 QT SIehT ohl eIl H 37T AT,
D) Ui AT 37l SwTferd whrg ft 3= &, F2 WGt # STH S-S 31 SAATd HAqiatd .

71) Which ONE of the following is an essential condition for a population to be at Hardy-
Weinberg equilibrium?

A) Random mating

B) Immigration

C) Emigration

D) Geographical isolation

71) forelt errendt o erei-afient @ 1 219 3 for foer & @ s ot g Strawes 22

A) wgfas wm (fem afam)
B) swemm  (suem)

C) oEma  (wiee)

D) simifers foamm
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72) Inbreeding in a population leads to

A) decrease in recessive disorders.
B) heterosis.

C) increase in homozygosity.

D) increase in heterozygosity.

72) fFeft ommardt ¥ sfqysHA w1 ufom fe § @ s 27

A) st quond /i #

B) =i

C) wa-gms@r (SWSTEmRE) # Afg
D) fom-gmsar (sSmwmiad) # dfs

73) Which ONE of the following molecules serves as a substrate for direct synthesis of ATP?

A) 1, 3-bisphosphoglycerate
B) Glucose 6-phosphate

C) Pyruvate

D) Fructose 1,6-bisphosphate

73) T T © 9 |1 3] ATP oh Teded T07 H A1k ohi il LT 82

A) 1,3-fsa-wrenifiaae
B) ThISH-6-IEhHe

C) UTs%ae

D) WS 1,6-ferawise

74) If a pure chlorophyll solution is illuminated with ultraviolet light, the solution appears

A) green
B) violet
C) red

D) black

74)afc wF [E TR & foeed w ow-dnh fRon @ wdfm e ¥ @ foorm fee o o feerd
am?

A) =T
B) s
C) =
D) wrmem
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75) Botanical names of plants are given in Column I, and the family/order name in Column II.
Choose the appropriate combination from the options below.

Column I Column I1
(P) Tamarindus indica (1) Arecaceae
(Q) Cocos nucifera (i1) Liliaceae
(R) Colchicum autumnale (ii1) Solanaceae
(S) Withania somnifera (iv) Papilionaceae

A) P-iv, Q-i, R-ii, S-iii
B) P-iv, Q-ii, R-iii, S-i
C) P-i, Q-ii, R-iv, S-iii
D) P-iv, Q-i, R-iii, S-ii

75)ww | # dei & ameafas Im R w9 |4 w@ & 9w fog @ §. M= fow o ot d @
ol 3fad EASH w1 I FRE

o | o |l
(P) Tamarindus indica (i) Arecaceae
(Q) Cocos nucifera (ii) Liliaceae
(R) Colchicum autumnale (iif) Solanaceae
(S) Withania somnifera (iv) Papilionaceae
A) P-iv, Q-i, R-ii, S-iii
B) P-iv, Q-ii, R-iii, S-i
C) P-i, Q-ii, R-iv, S-iii
D) P-iv, Q-i, R-iii, S-ii

Page510f89



Setld:71_9 19-NOV-17_Batch02

76) Nitrogen fixation is inhibited by oxygen. However, in aerobic nitrogen fixing bacteria,
nitrogen is fixed in the presence of oxygen. Nitrogenase in such organisms is protected by
which ONE of the following mechanisms

A) channelizing oxygen to form ozone

B) removal of oxygen by metabolic activity

C) utilizing oxygen for membrane remodelling

D) utilizing oxygen for synthesis of pentapeptide chain in peptidoglycan

76) SIS, TT5ZISH o FEerliehtoT sh sTferd e 8. Tfeh aTgSel ATggrsi Reeriertor Sy, Arsgier i feerlientor sfferdter i
I & adr 2. 37 Sital J Argg et dsmen e & & formr franfafer g gféra war &2

A) TS T gonferd X (ISt TS s H &

B) UTO=rft foRarmit g ATeretsi 1 fsenre

C) fafoerat & qafmtor & siterdter 1 ST ik

D) UfteeSiaTsa § UeTITSE @ o Hodu0T H SIS T ST hleh

77) Frederick Griffith performed an experiment where mice were killed when injected with a
mixture of heat killed S-type Streptococcus (HKS) and live R-type Streptococcus (LRS) but
not with HKS or LRS separately. Mice were killed because

A) lipids from HKS made LRS virulent.

B) RNA from HKS transformed LRS and made it virulent.
C) proteins from HKS made LRS virulent.

D) DNA from HKS transformed LRS and made it virulent.

77) Thefier Tifther & YT 0 ST 5T Hd S-Sk * Streptococcus (HKS) S Sfifad R-UPR &+ Streptococcus (LRS) % forror
1 <RT H SIS LA & A =8 7S 8 Ao HKS I LRS o 3T-3TeHT -9 8 Tel. T8T o 7 T FH10T 01 &7

A) HKS & ¥ faafrgd LRS s forame/amde o1 3 €.
B) HKS ¥ ITH RNA, LRS ®Uiaid o 38 formh/smdes sH1ad 2.
C) HKS @ ITH T8 LRS =l foreTh/omdeh sHT1 3d €.
D) HKS ¥ ITd DNA, LRS ®Uiaid s 3 farsmeh/edes a7 34 ©.

78) In diabetic patients, the pH of blood plasma can decrease leading to acidosis. This is
because tissues catabolise

A) amino acids leading to loss of buffering capacity of the blood.

B) stored glycogen leading to the accumulation of pyruvic acid.

C) stored fatty acids leading to the accumulation of beta hydroxybutyric acid and acetoacetic
acid.

D) nucleic acid pool leading to decrease in blood pH.
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78) HYHE o T § Toh oh WATSHT T pH HIe & STrerehaT (Teifae) 2 STt 8. U 3afers & ariifeh ek STa=raTeeh
At &

A) STHIAT STAT Rl T o Th ol SUT-TTTereh (SHT) &THAT b T2 8.

B) HITd TATgahISI ohl THTTaId 3L UTS& (I 3TReT ol TehdT ohid .

C) H=fid sl STl sh SwTfed o sller-eTggTaiedergives 3tver TR Tfbiel-ufiesh 3Tret T Tehaor 3hid &
D) fereTeh 3TF o Eerd ol THTTod X Tk o pH T il A1 <.

79) If the number of alveoli in an individual is doubled without changing the total alveolar
volume, the gas exchange capacity of the lungs will

A) increase for both O, and CO,

B) decrease for both O, and CO,

C) remain unaltered for both O, and CO;
D) increase for O, and decrease for CO,

79) Ffe ferelt sk H wour shitehT (Sleet Tfoaaiert) THdH ol STaiEfad Tad T shivehratl (Tfeaaieits) sht S QT L &t St
i et o A farfmr e

A) 0, 3T CO, T & foTu =g .

B) O, 3R CO, i o foru o1z St

C) 0, 3R CO, T = foay srufafda &,
D) O, % fou seft 3fi CO, % forw wre.

80) In an experiment, bacteria were infected with 3*P labelled virus in a ratio of 5:1. The
culture was rigorously shaken followed by centrifugation. Radioactivity was

A) lost due to metabolic activity.

B) detected in supernatant as inorganic phosphate.

C) detected in the supernatant in association with viral capsid.
D) detected in bacterial cell pellet.

80) Teh SRINT H, SaTO] bl 2P & Sifeha foreTo) g1 5:1 o SATATA H Eehiir hid . 390 Hals, ! S-SR & et e o a1e
HUH-ZT (HRFITA) Fd 8. THT LA o o8 dearafiar

A) TRt fsRmsfieTar o o @ SR,

B) UTH 59 (GURACE) H SehTsl{eh HTEhe o ¥ H qTaT STRAT.

C) WTH 59 (YUEe) H foI] & @it (Hioee) ¥ HEfiid (TEIEEeS) &9 | qraT SRA.
D) STTaTy HIRTeRTSAT AT et (Uete) H oI ST,

Page530f89



Setld:71_9 19-NOV-17_Batch02

Section 5 - PartB-Mathematics

81) Let 4Z be the latus rectum of the parabola Y —4ax i the XY _plane. Let I be the region
bounded by the finite arc AB of the parabola and the line segment AB A rectangle PORS ¢
maximum possible area is inscribed in T with P ,Q on line AB, and R,S on arc 4B Then

area(PQRS)/area(T) equals

2
gl & & AP qom YV =g Wog i a3 | o B | w3 o
= (finite arc) AB@‘{@@‘@ AB oo frr i 2 | @ A8 F,@qa" a AB @ RSy
Y AR FABA AT TH I PORS,T 4 saga  (inscribed) ® | @«
ara(PQRS)/amwa(T) s

Z

=z

g O
SEES Rl
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82) Let 4 be the set of all permutations %1:%2:---4s of 12,0 gych that

@1,42,---A% s not a permutation of L2,...k for any k, 1<k <5 Then the number of

elements in A is

p) 192

B) 408
C) 312
D) 528

syt 4 12 O st @ 42 O e o R e LS KOS9 5
fro al,az,.._ak,l,Z, K - T Aﬁ <61 s St

p) 192

B) 408
C) 312
D) 528

— 114 _ 42
y_“lll jr:land}’z?_lj":I is

83) The area bounded by the curves
A) 18
B) 32
C) 36
D) 64

w Y =7~ o ZT e, (ST BT ) & B 2

A) 18
B) 32
C) 36
D) 64
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I T

— 4 — = 1’ = b z __ 7 .
84) An ellipse a*  b® . and the parabola * ~ 4+ D) 4re such that the two foci

of the ellipse and the end points of the latus rectum of parabola are the vertices of a square. The
eccentricity of the ellipse is

1
A) V13
2
B) 13
b
C) 11
2
D)m
£+£=1(a}b) 2 _4 b
84)ww dem a*  b* ’Qé@qlamx_(}+jww§%aﬁgﬁﬁa

TR T weem % e % iy (end points) wE @t & ofid € | dEdn f oSoRmar @

Page560f89



Setld:71_9 19-NOV-17_Batch02

85) A sector is removed from a metallic disc and the remaining region is bent into the shape of

a circular conical funnel with volume 2V3m. The least possible diameter of the disc is

com>
—_ 00 O\

85) w# uifcash @t & UF W H TR W @ W T N T &F & ZEHWWW
viwR #a (circular conical funnel) & s&fa @ dig fear Smar @ | =kt 1 W @wifad
| g 7

3/a . g(x)
L 9= [ sint e lim

86) " forallreal *. Then *=° X jsequalto

¥ 3/4 . Q(x]
600 = [ 1 in im

86) T of fF wof g ¥ F e gt jaw 0 X s
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87) Let an = f_nhf — 1| cos nxdx

(@p)nzo satisfies

for all natural numbers ™. Then the sequence

lim a, = oo

) e

lim a, = —oo
) ns

lim a, _ . .
C) n—e exists and is positive

lima, =0
D) n—e

a, = f_T_rlx — 1| cos nxdx

87) 7 3 s e s e L 3 g s (P20 g

lim a, = oo

) e

lim a, = —oo
) ns

88) Let f) be a polynomial with integer coefficients satisfying f)=5 and fQ2)=17
. The smallest possible positive value of f(12) is

A) 5
B) 7
C) 27
D) 15

88)m & 5 | ) x agw & fwm wiw im0 T 5 o
f(12)
|

F TGN  OAIHR 9T AH ©

A) 5
B) 7
C) 27
D) 15
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89) Suppose four balls labelled 1,2,3,% 4re randomly placed in boxes By, Bz, Ba, By pe

probability that exactly one box is empty is

8
A) 256
9
B) 16
27
C) 236
2
D) 64

1,2,3,4 B,, B>, B;, B

89) 7= @ & aE # IR TG gt ¥
A Tk o9 & Wl @& hl arear g 7

‘S g H T T O§, ad

8
A) 256
9
B) 16
27
C) 256
9
D) 64

, |f Ged—Finl =
90) Let fx) =1log(1 +x%) and 4 be a constant such that ~ *=! for all ¥ real and

X # ¥ Then the least possible value of Aig

A) equalto 1

B) bigger than 1 but less than 2
C) bigger than 0 but less than 1
D) bigger than 2
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= 2 T T
ooyt i S ) =108(L +X%) 0 A bt e e et Y S ¥ T Y
Ifix]—fgvjliﬂ

le—yl

'aa"qamagﬂn@mﬁ?rm%

A) 1% T

B) 1 ¥ SIUS 28 BT
C) 0 TSI | ¥ BIT
D) 29 ¥el
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Section 6 - PartB-Physics

91) One mole of an ideal monatomic gas undergoes the following four reversible processes:
Step 1 — it is first compressed adiabatically from volume 8.0 m® to 1.0 m>.

Step 2 — then expanded isothermally at temperature 77 to volume 10.0 m?,
Step 3 — then expanded adiabatically to volume 80.0 m?>.
Step 4 — then compressed isothermally at temperature 7> to volume 8.0 m’.

Then Tl/Tz 1S

Com>
oo N B~

91) v el wh wwwifaw W % ww A fEfafgd =R ool gfwret @ Tsar g
o0 1 —veed wGw fafr @ emae w1 8.0 m3& 1.0 m® % wdifea foram Stmar ® |

T 2 — qA@HE FEA H T4 aoE | ogmadE @@k & 10.0 m? o fowafa B osmr
T 3 — dqeuy Ead & g fafr & 80.0 m® Tw fawarf fRm Smar ¥ |

T 4 — qguLd AT H T, duHE W ogHadd qds ¥ 8.0 m® @ @difed fEm Smr ® |
@ Ta/T22

Com>
oo N BB
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92) A solid cube of wood of side 2a and mass M is resting on a horizontal surface as shown in

the figure. The cube is free to rotate about the fixed axis 4B. A bullet of mass m (< M ) and
speed v is shot horizontally at the face opposite to ABCD at a height /# above the surface to
impart the cube an angular speed w, so that the cube just topples over. Then w. is (note: the
moment of inertia of the cube about an axis perpendicular to the face and passing through the
centre of mass is 2Ma*/3)

C

A) A 3gM/2ma
B) J3g/4h

J3g(@— 1)/2a
C)
J3g(\f§— 1)/4a

92) tw @Sl & 2 =, Skt wor 2a W@ sowmm MR, ferger uh afas wae W fasmeeen @ w@n

g ¢ |7® = Rem (fixed) s AB% wiid: 9% &7 & 9@ @&a@1 § | @ m(<{M)§6qm=raﬁ

meft Ve & afas fem § s@a gt ABCDwew & fawfld e W ®ag & h 3@ w @t @ | 3@
¥ H UH &g @@ (angular speed) wce Fedd @, NEe #ROT BH 3@ WA ST & | 99 We H
7 2 (9m d TRl woe % aeEd e, ST SR R ¥ TSRAT 8, h @UE W 1 Sigcd AT
(moment of inertia) 2Ma®/3)

C
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A) J3gM/2ma
B) J3g/4h

J3g(«ﬁ— 1)/2a
C)
D) J3g(@— 1)/4a

93) A uniform thin wooden plank 4B of length L and mass M is kept on a table with its B end
slightly outside the edge of the table. When an impulse J is given to the end B, the plank moves
up with centre of mass rising a distance / from the surface of the table. Then,

p) h> 97 /8Mg

gy h=J*/2M%g

c) J?/2M*g <h < 9J7/8M3g
D) h <J2/2M%g

93) v wFEN TS * T aad AB @i @R Lud zmE ME @ TR OOS W 36 YR W@ T
g fF o Bfem o9 & fR @ oier ot fieen gom 2 |38 a& & B e @ J e @

ST 2 | 3@ AN % 9N @Y qEdl HW ISl 8 IR TEH FANH hE Ak Gag ¥ W FEE d*

I ST ® | @9,

p) 1> 97 /8M?g

g) h=J*/2M%g

C) J?/2M*g < h< 9]°/8M?*g

D)h:::jszMzg
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94) A square-shaped wire loop of mass m, resistance R and side a moving with speed Yo,
parallel to the x-axis, enters a region of uniform magnetic field B, which is perpendicular to the

plane of the loop. The speed of the loop changes with distance x (* = @) in the field, as

Big?
Uﬂ — X
A) Em
EENE
Yo~ 2am
B) i
B2a
Vo = Fm X
C)
D) Yo

04) TR 1 T TR et 351 ST 11 Ot gt WRTeT R, 3910 Y S o1 s | 7 Fraett x-3787 TR =t &
TTiel T GU Ueh HHEY relohial &1 BH TolT Tl & | FoToh &1 el o el o wisierd & | $H Treiehl¥ & H sheedt ol =1 gl x (

X< A 3% wror ey TR A weerdt

BZn?
Vg —
A) Rm
BZg?
Vg — R X
B) m
BZa
2
Uﬂ __Hnm
)
17
py °
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95) The emission series of hydrogen atom is given by
1 R 1 1
A \n?2 n2

where R is the Rydberg constant. For a transition from »; to n;, the relative change A/ in the
emission wavelength if hydrogen is replaced by deuterium (assume that the mass of proton and
neutron are the same and approximately 2000 times larger than that of electrons) is

A) 0.025 %
B) 0.005 %
C) 0.0025 %
D) 0.05 %

5) esgem AU I IESH i (emission series) e wiET W & St #:

Rt 1
Co\nd

sei Rieswt (Rydberg) fwdiw & | afe ssgem & ggefem @ @@ fanm s, ar @ Ny w@smw

¥ a wie a b d A @ wihw wadn, S e mm dm (e A s
TIHH I % S SR ® R goiegd & sewme @ 2000 sEmer v)

oo | = ©

A) 0.025 %
B) 0.005 %
C) 0.0025 %
D) 0.05 %
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96) When light shines on a p-n junction diode, the current (/) vs. voltage (V) is observed as in
the figure below:

Cuad 2 I Quad |

/vu Vv

Cuad 3 QJuad 4

In which quadrant(s) does the diode generate power, so that it can be used as a solar cell?

A) Quad 1 only
B) Quad land 3 only
C) Quad 4 only
D) Quad 1 and 4 only

96) s W™ wE p-n®f1 sErE  (p-njunction diode) w smfaa g ¥, aa for@ aw (/) F o\
greear (V)& fommor femmer @ar ?

Cuad 2 I Quad |

/vu Vv

Cuad 3 Quad 4

fr o @ o =qufer o SEie vt 3Scnfed aar €, Med f6 SEie & R 4 il @@ W fer S
CO

A) e et 1
B) e wgeiw 1 w 3
C) ¥ =wqerter 4
D) e wmeter 1 v 4
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97) Four identical beakers contain same amount of water as shown below. Beaker ‘a’ contains
only water. A lead ball is held submerged in the beaker ‘b’ by string from above. A same sized
plastic ball, say a table tennis (TT) ball, is held submerged in beaker ‘c’ by a string attached to
a stand from outside. Beaker ‘d’ contains same sized TT ball which is held submerged from a
string attached to the bottom of the beaker. These beakers (without stand) are placed on
weighing pans and register readings W,, Wy, W, and Wy for a, b, ¢ and d, respectively. (Effects
of the mass and volume of the stand and string are to be neglected.)

S E
o WY« WY« W e

a b c d

A) Wa:WbZWCZWd
B) Wo=W.>Wq> W,
C) We=W.>W,> Wy
D) Wo>W.>Wg> W,

97) fgeR R ©H wAW et § @A AEn § 9F T@r gem § | ‘' Few ot @ | T HW
(lead) & T & & 9@ @ IW & g W A D’'F @ @ g ™ 2 | wwe AER H o
wifed H T (A e o qfm A e, TT) & o am & g age i ‘¢ § @ aw
TERT T § - 3@ Uifeufq #odm @l uE Sl W ww der (stand) @ afar e g | wHH AR
o P A TH o T W THE AW ¥ oA W oA I A [ aw gEmn @ 3 - 3w ol
4 oum o g BRI N SR % fee 9 @ Sfr Star @ | 31 oW/ SRt s (fem smem %) wh MR
O qAT W T@ S g | ¥ qem @ a, b, cwedd @ owr wwn Wa, Wh, Wewd Wo A ® |
(a1 T HAER % AT R FEHE AT R)

S E
_L'L_T___A;';\___ ®

d

i b
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A) Wo=Wy=W.= Wy
B) We=W.>Wq> W,
C) We=W.>W,> Wy
D) Wo>W.>Wy> W,

98) Back surface of a glass (refractive index » and thickness ¢) is polished to work as a mirror
as shown below. A laser beam falls on it and is partially reflected and refracted at the air-glass
interface and fully reflected at the mirror surface respectively. A pattern of discrete spots of
light is observed on the screen.

Screen

o
Glass £ ]

Mirror

L)
SRR

The spacing between the spots on the screen will be

2tcosd
p) Jr-sinte

2tsind
B) Vni-sin?®

2ttané@
c) Jni-sinio

2tsin#

[ sin’e

11—
| hZ

D) °
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98) fomgeR ww ¥R (glass) H wEt & e waw w odifaw e S R, feE a® @ adn f @@
FW FH A ¥ (M F SR Nud e e fR) | wE ooR 99 3@ @dn Woeimfad dar ¥
78 M- HWYE W AR T @ Waldd a7 gakia sr g R e (0[] @d ¥ 9o
A wWEfda g @ | 38 uber & v fi g g (discrete spots) wiiewr we w osEd € |

1S
$
9 7
T
Glass T I
MiIrror R

W W A fageAl % Sftm A gl e enf ?

2tcos 8
A) JnZ—sin2@

2tsind
g) Vs

2ttan @
c) JrEoeme

2tsin @

[ sinZ@

11—
| ne

D)

99) Consider the following statements regarding the photoelectric effect experiment:
(I) Photoelectrons are emitted as soon as the metal 1s exposed to light.

(IT) There is a minimum frequency below which no photo-current is observed.
(IIT) The stopping potential is proportional to the frequency of light.
(IV) The photo-current varies linearly with the intensity of the light.

Which of the above statements indicate that light consists of quanta (photons) with energy
proportional to frequency?

A) I and III only

B) II and III only

C) II, III and IV only
D) I I and III only
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99) w1 & faerdw wwa  (photoelectric effect) & wam & st & = Fomi W o= *U
(1) o ® yoer e & TERI-FEE I B @ |

() ts =maw smafv & #= wemr =gwr  (photo-current) wenfea =& 2rft |
(1) e fova (stopping potential) w&mr & smafr & @are =rft |
(IV) werrer ema weerer disar  (intensity) & @y wiw faeror  (varies) w@r 2 |

IR iU Fodi § &9 @ FoA @ wa ¥R oy s@lemi (quanta) @ s R, e et smafn &
AT B

A) ¥ | ]
B) ¥ Il w Il

C) = I, Il e IV
D) == |, Il w= Il

100) Consider the R-L-C circuit given below. The circuit is driven by a 50 Hz AC source with

peak voltage 220 V. If R =400 ﬂ, C=200uF g L= 6H, the maximum current in the
circuit is closest to

Fwh—
-O—w—

A) 0.120 A
B) 0.55 A
C) 12A
D) 55A
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100) fo= @ =wiw gu R-L-Cufwy W fer &t | 3@ wfoy & & 50 Hz st @& wamed! am

(AC) @, foma sifompam deew 220V 3, & weifem fom wmer 3 | a X~ 4008

szl:mquér L=0ys & ofow # ooy acht sfeas om0 o o

| | AAA
| |

A) 0.120 A

B) 0.55 A

C) 12A

D) 5.5A
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Section 7 - PartB-Chemistry

101) In the reaction

0
1.x AL COH
[\ J\CI - hj/\\/
2.y Z
F

x and y are

A) x =H,, Pd/BaSO,; y = NaOAc, Ac,0
B) x=LiAlH4; y = NaOAc, Ac,O

C) x=H,, Pd/C; y=NaOH, Ac,0O

D) x =LiAlH4; y = NaOH, Ac,O

101) Frifim st

0
1.x AL COH
[\ J\CI - hj/\\/
2.y Z
F

T XWYT

A) x =H,, Pd/BaSO4; y = NaOAc, Ac,O
B) x=LiAlH4; y = NaOAc, Ac,O

C) x=H,, Pd/C; y=NaOH, Ac,0O

D) x =LiAlH4; y = NaOH, Ac,0
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102) In the following reaction

CN 1. SnCI/HCI dil. NaOH
O s 2
2. H;0* 0
CH,
Xand Y are
o)
= J° - Y
A) HaC
0]
=7 YD
B) CH,
CHO i
el age
C) HaC
CHO i
H
MICANR G Aa
D) CH3
102) iR saffsran
CN  1.SnCIL/HCI dil. NaOH
O s =
2. H0*

i Xw Y

T

0
3C —<: :)—4
CH,

0

OhA®
HaC
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B) CH,
CHO
M CHERSEG aa &
C) H.C )
CHO S
MGG Rn®
D) CH4

103) Acetophenone (PhCOCH;) reacts with perbenzoic acid to produce a compound X.
Reaction of X with excess CH;MgBr followed by treatment with aqueous acid predominantly
produces

o)

M

A) Ph” OH

0

J

B) Ph” OCH;

HaC CHs
e

C) H.C OH

HaC CHs
D) Ph” “OH
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103) THIRI%AM (PhCOCH;) Tel=sigeh 370l | 31ffshat T Afiteh X 9141 8 | X 3 CH;MgBr st 31fershar o eafsrfshan swue &
I STl 7t & forarert st o et & & 6l e &9 & SeaF g

0
A) I’h/lL‘()H

0
M

B) Ph” OCH;

H,C CH;,
>‘(/\
C) H.C OH

HaC. CH;
D) Ph” "OH

104) The fusion of chromite ore (FeCr,04) with Na,COs in air gives a yellow solution upon
addition of water. Subsequent treatment with H,SO4 produces an orange solution. The yellow
and orange colours, respectively, are due to the formation of

A) Na,CrO4 and Na,Cr,04
B) Cr(OH); and Na,Cr,0;
C) CI‘z(CO3)3 and Fez(SO4)3
D) Cr(OH); and Na,CrO4

104) TS 3D (FeCro04) B NapCOz & 1Y 8a1 H WA & oid fHa- W
TH Uiar 9id faar § | 9P 918 H.S0. ¥ ffehal M W U6 AR ad
U BT g | Oar wd ARt 3 fgifed § ¥ feud s & HRU 8§

A) NaxCrO4 w@ Na2Cr207
B) Cr(OH)stwd Na2Cr207
C) Crz(COs)s wd Fez(S04)3
D) Cr(OH)s wd NaxCrOg4
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105) Hybridization and geometry of [Ni(CN),]*" are

A) sp?d and tetrahedral
B) sd?® and square planar
C) sp® and tetrahedral

D) dsp? and square planar

105) [Ni(CN)4J2~ BT THRUI (hybridization) Td SATHfA HHT: 8

A) sp’d @ FqRehiE
B) sd®wd =t woae
C) sp’w wgwasda
D) dsp?wd =t wmaw

106) The total number of geometrical isomers possible for an octahedral complex of the type
[MAszCz] 1s

(M = transition metal; A, B and C are monodentate ligands)

CASN
= Y, S

106) [MA2B2C2] TR & 3FHad Sfed Al H it gaeafadl ot
Jyifad e &1 ghft?

(M ==smor aiq; A, Bwe C wwedt feiis (monodentate ligands) )

Sox2
o NV, I VS
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107) The maximum work (in kJ mol™) that can be derived from complete combustion of 1
mol of CO at 298 K and 1 atm is

[Standard enthalpy of combustion of CO =-283.0 kJ mol™';

standard molar entropies at 298 K: Spp = 205.1 I mol™, Sco=197.7 I mol™!, Sco, = 213.7 I mol~
1
]

A) 257
B) 227
C) 57
D) 127

107) 298 K A9 U&f | ITIHSHA 1 (atm) T 1 HIA CO % Y01 38 & T &I AT HAerehed s (kI mol ™! #) fahcam gim 2
[CO =T AT g 3-Iedt = —283.0 kJ mol ';

298 K WX ek HIel TZH: So,=205.1 I mol ™, Sco=197.7 I mol ", Sco» = 213.7 Jmol ']

A) 257
B) 227
C) 57
D) 127

108) 18 g of glucose (CsH120¢) dissolved in 1 kg of water is heated to boiling. The boiling
point (in K) measured at 1 atm pressure is closest to

[Ebulioscopic constant, K, for water is 0.52 K kg mol~!. Consider absolute zero to be —273.15
OC]

A) 373.15
B) 373.10
C) 373.20
D) 373.25
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108) T AT STt & 18 TTH WIS (CH,05) H[T X JATAT 1T & | o ATHESHA T &Tel 01 AT TRAT Farerieh (K H) fHwAifera
¥ foreas T @
[Tt <1 AleTel @areiieh 319 f4rdieh (Ebulioscopic constant), K, = 0.52 K kg mol ', WQ‘E[H’IW‘G@[—ZB. 15 °C "]

A) 373.15
B) 373.10
C) 373.20
D) 373.25

109) Polonium (atomic mass = 209) crystallizes in a simple cubic structure with a density of
9.32 g cm™. Its lattice parameter (in pm) is closest to

A) 421
B) 334
C) 481
D) 193

109) Tt (SCHTY] | = 209) T S+H1F HT=HT (simple cubic structure) H aTeRa/ shEfeTd (crystallize) AT &, foret oea
9.32gcm” H ESEISISED YT (lattice parameter) (pm ﬁ) freifera # foroeh Tl ©

A) 421
B) 334
C) 481
D) 193

110) The following reaction takes place at 298 K in an electrochemical cell involving two
metals A and B,

A% (aq.) + B (s) = B*(aq.) + A (s)

With [A*"] =4x107 M and [B>"] = 2x10~ M in the respective half-cells, the cell EMF is 1.091
V. The equilibrium constant of the reaction is closest to

A) 4 x 10%
B) 2 x 107
C) 2 x 10%
D) 4 x 107
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110) 3 wrq Awd Bae frae wemfis @ §298 K fefefian sfufer 2t 3,

A%*(aq.) + B (s) » B?*(aq.) + A (s)

g e o dw # [A?] =4x10° M@ [B¥] =2x10° M ? | &« &1 fogd aws s@
(EMF) =1 s 1.091V z | sw siwfrr & s femie (equilibrium constant) =1 wm
UL

A) 4 x 10%
B) 2 x 1077
C) 2 x 10%
D) 4 x 10
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Section 8 - PartB-Biology

111) Suppose the three non-linked autosomal genes 4, B and C control coat color in an animal
and the dominants alleles 4, B and C are responsible for dark color and the recessive alleles a,
b and c are responsible for light color. If a cross between a male of A4BBCC genotype and a
female of aabbcc genotype produce 640 offsprings in the F2 generation, how many of them are
likely to be of the parental genotype?

A) 10
B) 20
C) 160
D) 640

111) & g (AH-foiee) STerme ST A, B 3R CUa STHaX & Ar=H o TT a1 =07 std &, Juret 37efiar 4, B3R C
TEL QT 3 ToTq 31 ST9wrelt 31efiet 4, b 3R o ook U1 o foTu STerl) 2. 9fe Th A4 BBCCSH YT a1t Ueh 7 31 Gkl aabbece
ST ST ATeT & U R F2 NG H 640 HaTfadt ST6 g8 dt 59 § fohat daforti Steni 1 Sy gwie?

A) 10
B) 20
C) 160
D) 640

112) In a population of families having three children each, the percentage of population of
families having both boys and girls is

A) 10
B) 25
C) 50
D) 75

112) 7@ = & o9 s=ai a 9fEm & TF AEE § el ofer & el iR dem Ml g A
ufEri i wfiwraar @ oterd fRat @nfi?

A) 10
B) 25
C) 50
D) 75
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113) As indicated in the gel image, lanes X and Y represent samples obtained from a
circular plasmid DNA after complete digestion using restriction enzyme X or Y with
different recognition sites, respectively. How many sites for X and Y are present in the
plasmid (sizes of the bands in kilo base pairs (kb) is shown)?

X Y
6 kb
& kb =
4 kb o

A) 1forX,1forY
B) 2for X, 1forY
C) 1forX,2forY
D) 2forX,2 for Y

113) feermr ™ S & foa #, 90 X R Y & =hw wiwe e foaw wfaeem demw Xar Y &
HAAT—e Wfdeed T & g owEe: X R Y i qifad & W W S R OGIaT 2. 36 RS
g X Y& frat wm disg 37 (391 & R feer @ v (kb) & faamr mm 2)

X Y
6 kb
5 kb [
4 kb

A) X & fw 1,Y ¥ fw 1
B) X % faw 2,Y % fw 1
C) X % fw 1,Y ¥ fomw 2
D) X % frw 2,Y ¥ fow 2

Page810f89



Setld:71_9 19-NOV-17_Batch02

114) Matthew Meselson and Franklin Stahl grew E. coli (doubling time is 20 min) in medium
containing ""NH,4C1 for many generations. Then the E. coli was transferred to medium
containing ""NH4Cl. After 40 minutes, the cells were harvested and DNA was extracted and
subjected to cesium chloride density gradient centrifugation. The proportion of light and hybrid
DNA densities will be

A) 50% light and 50% hybrid DNA
B) 100% light DNA

C) 100% hybrid DNA

D) 25% light and 75% hybrid DNA

114) feq W0ewd ok $sfed we 3 E. coli (e faom wmar 20 fie ®) a0 "PNH4Cl s
e § % R a% watda e, s se E. coliwmt “NH4Clam wrem ¥ wmiaha s faar
™. 40 fime s, wifven & faafm w duw e = dfem Fdiige 9qc Y9 AU
(S Uz GARIRE) A B, Boh AR MG SwAw % wdeEl w0 Sud R’ s

A) 50% e st 50% ffrm <
B) 100% &e <iwu
C) 100% fifrm <t
D) 25% s i 75% fifi duw

115) In a population interaction between the species X and the species Y, which ONE of the
following statements is CORRECT?

A) When X benefits and Y is disadvantaged, it is Competition
B) When both X and Y benefit, it is Mutualism

C) When both X and Y are disadvantaged, it is Predation

D) When both X and Y are disadvantaged, it is Parasitism

115) ffafags & @ & @ Foa fAdt omendt § wefaat X ot Y & A=y s=a=afean  (3w|) &
fowar O wd 27

A) s@ X& @ & R Y & THER @ I wul  (FEERE) 2.
B) st@ X3 Yad = v & d ¥ "ewshiar (REeAfesd) 2.
C) s X3r Yadi & 9w & @ ¥ wwaar  (fieww) 2.

D) s X3t Yari & Fhae & df 3 whifear  (dufedsa) =,
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116) The protein P, the oligosaccharide O, and the oligonucleotide N are composed of 100
amino acid residues, 100 hexose residues, and 100 nucleotides, respectively. Which ONE of
the following orders of molecular weights is CORRECT?

A) P>0O>N
B) P>N>0
C) N>O>P
D) O>P>N

116) S P, SAAN-HT15E O, R SAMAN-AAAITEE N SHHIT: 100 ST AL, 100 IS IR ST 100 (g ergs &
fafifa 2. ot o & 0 @ fereet 3ATfvareh T o @@t 5 bl aRI1TdlT &7

A) P>0>N
B) P>N>0
C) N>O>P
D) O>P>N

117) An octapeptide (NH,-Asn-Glu-Tyr-Lys-Trp-Met-Glu-Gly) is subjected to complete
protease and chemical digestion. Based on the results obtained, choose the INCORRECT
option from below.

A) Trypsin generates mixtures of dimer and trimer.

B) Trypsin generates tetramers only.

C) Cyanogen bromide generates a hexamer and a dimer.
D) Chymotrypsin generates mixture of dimer and trimers.

117) T 3B-URT3E (HTFI-UT5E) (NH,-Asn-Glu-Tyr-Lys-Trp-Met-Glu-Gly) 31 901 STTEST 31X e qre & TSR S
. STH IR o TR W FrEfaied § § @ faswed s e hite.

A) Ffta fgaa ergan) ik Brawr (grsur) =t firsror Sea=1 s,
B) e haret =aqud (M) 3ca= .

C) HREFISH SIS Yead (FRITHT) 3TN e Sca=1 .

D) srgHifftas fgaer o7t e a1 forsror Seaw spa.
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118) Match the enzymes in column | with their respective biochemical reactions in
column Il. Choose the CORRECT combination from below

Column |

(P) Transaminases
acid

(Q) Protein Kinases
acid

(R) Protein Phosphatases
acid

(S) Dehydrogenases

A) P-iv Q-ii R-iii S-v
B) Pii Q-i R-ii S-iv
C) P-ii Q-iii R-i S-v
D) P-v Q-ii R-iii S-i

Column i

(i) removal of phosphoryl group from a specific amino

(i) removal of a-amino group from a specific amino

(iif) addition of phosphoryl group to a specific amino

(iv) interconversion of optical isomers

(v) oxidation and reduction of substrates
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118) ww | & fodi  (T=mgrm) &1 3T g0 I &9 || 4 sufteq Sa-vemte sfabmmt @ fiem .
o @ uft dasH w1 T W .

ww |

v
P. geswHss . wh fafw st s @ wewlte @i w1 R
Q. "I wrEASS i ww faRw sl st @ oA W W TR

R. WA wiewess i faRre il o @ SRR wHE w1 S

S. Irrgritew V. YeRiT guegd &1 SAauiEdT

V. AR & IU=EA R U=

A) P-iv Q-ii R-iii S-v
B) P-i Q- R-ii S-iv
C) P-ii  Q-iii R-i S-v
D) P-v Q-ii R-iii S-i
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119) Which ONE of the following graphs best describes the blood pressure (BP) change when

blood moves from aorta to capillaries?

A. B.
= A © 3
T 5 x ¢
= \‘I = Ir
.E. -‘ E,. :
o % o ;
= . L 3
Aorta —— Capillaries Aorta —> Capillaries
C. D.
E E Il‘ Jr
E E ) !
o & \ :
% ¥
Aorta — Capillaries Aorta —= Capillaries
A) A
B) B
C) C
D) D
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119) 5@ ©F Heemft & TH—HRH H J@T &8 df T & < d§ 89 I UiEdd il Te8 wdd e
= d @ 39 @ Wk s 27

A, B.
= . S 3
e = k! x 1
E |.~ E Ir
E_ u‘ g :
[+ ‘1. o ll
a . o s
Aorta —> Capillaries Aorta —> Capillaries
C D.
E """""""""" E l'l Jr
E £ . !
@ ] \ !
L #
Aorta — Capillaries Aorta ——> Capillaries
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120) The following two pedigrees describe the autosomal genetic disorders P and Q in
Family 1 and Family 2, respectively.

Family 1 Family 2

.—[—:I
ol @ B 0110 «
b hémdd 444 déd o

Choose the CORRECT statement from the following options.

A) Both P and Q are dominant traits.
B) P is a dominant trait and Q is a recessive trait.
C) Both P and Q are recessive traits.
D) P is arecessive trait and Q is a dominant trait.

120) = fems U & dwmEe g FwER: F@ L AR F@ 2 H UW IW A SewEma S feea w
ERUCEEN

& 1 T 2

'.TD ®
000 O O "0 e e
0o ben @ bod Jem O O

fafafes & @ ot foecg &1 =9+,

A) Pk Qant & et @ 2.
B) Pwwmet st Q stowret @@ 2.
C) PsrQamt & st @& g,
D) P st ik Q wwret @i&or 2.
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