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Section 1 - PartA-Mathematics

ABCD

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

respectively.

-
.

]

When 4 and B slide along their respective axes, the locus of € forms a part of

A) a circle

B) a parabola

C) ahyperbola

D) an ellipse which is not a circle

ABCDmﬁaﬁaiaﬁ A@Bmz xt{ay AT WE

1) FemTgEm o gg ot

]

B8 e

s A B sy o e © 1 forg ot Freaferfiae 7 foree e sior s 2 2

A) @ 9

B) @ wawm

C) = wawaem

D) ws #dga st a9 +I 2
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2) Among the inequalities below, which ones are true for all natural numbers n

greater than
1000,

A) Iand IV only
) L Il and IV only
IT and IV only

B
C)
D) L IL Il and IV

2)#a fr m st & #w @ 10904 53w watw et UF fwoad 22

N, 10" <n!
V. n" S(Zn)'
A) S W,
B) #F== | |||3ﬂ'( v
C) 3= Iz IV
D) =it I 1l =i IV
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a®+b%+c?

3) Let 5= {ab+bc+ca

:a,b,c €R, ab+ bc + ca # 0 ”

, where ™ is the set of real numbers.

Then S equals

A) (= —1JU (1, )
B) (=%, 0) U (0, »)

g) =—-11u|2;m=)
p) (o —2]U[1, )

={M:a,b,celﬁ, ab+bc+ca¢0} R L
3) ab+bec+ca ,WEl O anafas wensl w1 oayed 2 |

ﬁsmm%?

p) (—o2.~11U[1,%0)
g) (-2 0 U (0, )
C) (—o0,—1]U [2, 0)
D) (=0, —2]U[1, )

4) Let S be the infinite sum given by
a
- 3.
1[}211
n=0

where {n)nz0 is 2 sequence defined by %0 = %1 = 1 and

a, b

If S is expressed in the form ? * where are coprime positive integers, then ¢ equals

) 2017
) 2020
) 2023
)

A
B
C
D) 2025
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HUEH 5 = 91 & ST 30 TR fe e 8 R

- 102"
n=0

Bl (aﬂ}'ﬂ201 f zz%mao =iy = laﬂ-{

a

PIES Sﬁ E%‘ﬁmﬁm%mmaﬁ aqébmmwmq\mfm%,aa @ s aE @

A) 2017
B) 2020
C) 2023
D)

2025

16x2—-96x+153

f(x)=

5) Define a function x—3 for all real ¥ # 3. The least positive value of

fx) = 16x% —06x+153
PR o e R ST € NG U —
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6) Let ™~ 2 be an integer and define a polynomial

p(xX)=x"+a, . x" 1+ + a,x+ aq,

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

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

grn‘}z

6) W UF QUi @ a9 s

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

s yFR gt 2 fs 2040 An1 guie s afiei g d e np(x) = (1 +x)p'(x).aﬁ b= p(1)
, ad

AP 10 & faer 2|
B) 2, 3 & faver 2 |
C) P 2amamt|
D)2 5 @ a2 |
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(a,b,c,d,e)

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

L% bc,d,e are the measures of angles of a convex pentagon in degrees;

1L a=b=c=d =< e.

]

1. @ bc,d,e are in arithmetic progression

is

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

7)wpis 5 5-zww (tuples) FPODE) oo ¥

k: a,b,c,d,em d=#r  (convex pentagon) # faft & i % amw ¥ |

T <b<c<d<e.

L G060 € prter 3t & % |
ud fHad 5-zoew @y 2 7

A) 35
B) 36
C) 37
D) 126
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8) Thirty two persons Xy Xz X3z gre randomly seated around a circular table at equal

X,

intervals. Two persons ¢ and "7 are said to be within earshot of each other if there are at most

three persons between them on the minor arc joining Xi and XJ‘ The probability that X1 and

X, _ (Here () =25)
2 are within earshot of each other is, v/ n-rdir!

()30
A) 8 (321)
(3) 30!
B) 4 (321)
8
c) 31
4
D) 31

B)Xsz:--stzqma;;;gmﬁﬁ@mﬁa%mﬁ e GAH I W AGRSE 95 7 €

: X; ] X;
| & oofs Xiw T wm g b o b b g b AR Niw A gy @ @R
wmmﬁaﬁﬁﬁ%ﬁaaﬁwﬁwﬁﬁ%%lxiaﬂt&aﬁ@aﬁ%w%m

g A aoeEr @7 (aﬁ c}) I (n-nr!):r:)

()30

e
()30

B) 4 (321)
8

C) 31
4

D) 31
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1 1 1
1+=+=+-+=-24.
9) Let ' be the smallest positive integer such that 2 3 n
Which one of the following statements is true?

) 20< n<60
) 60 < n <80
)
)

w I

80<n <100
100<n <120

o O

Q)mw & & " wad o W wiF s oW 2 R

1+E+}+ +1>4
. no

freifrd & F9 @ FuT "@Er g ?

A) 20<n=60
B) 60 <n =80
G) 80<n <100
p) 100<n <120

10) A pair of L2-sided fair dice with faces numbered 123 -- 12 is rolled. The probability

that the sum of the numbers appearing has remainder 2 \when divided by Iis
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10)12 ! ATc (12-sided) ST F UF SIS T SR %etsh W 1'2‘3""’1211@1%@§m%,aﬁgm ST @ | &

i gt R e e A A O S w2 s, sehl mi a0

A) 72
5

B) 48
11

c) 144
1

D) 9

11) Let *2:¥2: /%6 be the roots of the polynomial equation
x® +2x° +4x* +8x* +16x* +32x+ 64= 0.

Then

A) el = 2 g, exactly one value of i
B) *il =2 for exactly two values of
C) 1% = 2 £or all values of

D) x| =2 for no value of

1) e f& Y0¥z X6 g
X8 +2x3 +4x* +8x3+16x2+32x+64=0

% g B oA

A) |x,—|=2, i%uﬁ@m#m
B) |xi|=2, b s 3 B
c) Kl=2 15 vm wm ¥ fu
p) Wil =2 i3 et % B
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12) In the complex plane, let %1 = V3+i and 22 = V3-i be two adjacent vertices of an "-

sided regular polygon centered at the origin. Then * equals

4
6
8
1

o0 m>

2

3

IZ)Wﬁﬁ-\cﬁEﬁH’Jﬁﬂ(complcx planc]ﬁ 2 .= \/5 e IQEi A ‘V{_ —t H@ﬁg{origin)q{%ﬁﬂ n-ﬂFT e

AT TR A A W E | qw | et e d 2

A) 4
B) 6
C) 8
D) 12

1 2017 2

Al =11 2017 4
-1
13) Let 1 2018 381 Thu:-:nlz‘ql_['z"‘1 |isequalt0
A) 3
B) 3
C) 12
D) —-12
1 2017 2

A3 E\l 2017 "-1-] g

13)wm & fr 12018 8] o RAI-12470 o 4 9

A) 3

B) —3
@) 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), (10D 54 (0.2) e of its foci lies on the  Y-axis. The eccentricity of
the ellipse is

A) Vv3—1
g) V5—2
C) v2—-1
V3—1
D) 2

14) U dreiga, forae o ud 9eg 37e Fdere 31l (coordinate axes) F @HIRH 2, (0,0), (1’0}@(0’2)1}713@ 2

saeht T Y v R | At ek R 7

A) V3-1
B) V5—2
G} Vv2—-1

V3-1
D) 2

= [fe~yyn
15)Let m=lo 7V ¥
.
!
n=1 IS

, where ™ is a non-negative integer. Then

Page120f89



Setld:71_9 19-NOV-17_Batch02

sin8 + cosf =sin28

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

[-m, n] is

A) 1
B) 2
C) 3
D) 4

16)[_H’ H]éﬁ N sin @ + cos@ = sin 260 f N

A) 1
B) 2
C) 3
D) 4

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

W= Z:ZJ
1si<js7 then [Wlis equal to
A) 0
B) 1
C) 2
D) 3

Page130f89



Setld:71_9 19-NOV-17_Batch02

17)9m & B Z0%29%7 o awamm  (regular heptagon) = sif 2 st us g
ddga # & Fmew %= whww @ (complexplane) ¥ 5@ fig m 2 | ww @ %

1si<j=7
ad [Wlamat g7
A) 0
B) 1
C) 2
D) 3

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

If the speed of sound is uniform, then

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

A) the positions
hyperbola

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

A B

B) the position

C) one of the positions is focus of a parabola with cannon’s position on the parabola

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

18) et e & el =1 s fRafa Aﬁaﬁmﬁ@rﬁr B 0 U oS ATE AT A 2 | Afe ety i nf v wr e

A) Rafs A B srferreaer i &, Rt dre o Reafi st ¥ Rrdt o wmar |
B) forfs A B b 5ir 8 v o8y e b
o) VB saumd fufrrmemaraiTe, shcd ) Ry mEe W R

0y Frume g d A B i droty R i i
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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 ofg, 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) v el g Tt smamen @dr & ot &9 O @ v war T @ R T = @ (eed)

gt B oen w Fowd W wow ¥ AR N W s By @ dae o owi @ 0, 16,25 4
st w A W B e 2 2

S e
O O Lh e

1
1
2
3

(Wl @iy

20) Let ™ ™ be two distinct integers chosen randomly from the set {0,1,2,.-.,99} Then the
probability that " +4" 1+ 3 g divisible by 5 lies in the interval

) (0, 0.25]
B) (0.25, 0.5]

)

)

>

¢ (0.5, 0.75]
(0.75,1)

=)

20)9F & fF B 052,99} & argfeaa @n & 1 T 3 firs ol m’n%ma TS %5 g
ferrrea g oY dwree e st & sfte Bt

ay (0,0.25]
B) (0.25,0.5]
c) (05,0.75]
p) (075,1)
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Section 2 - PartA-Physics

21) The distance s travelled by a particle in time 7 is

= ut : j2
s=ut—-
29

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

interval of the experiment was = 1.01 £0.1 s. The acceleration was taken to be g=98 £0.1
m/s’. With these measurements, the student estimates the total distance travelled. How should
the student report the result?

A) 1121 T0.1m
B) 1.1 ¥0.1m
C) 1.12 £0.07m
D) 1.1 £0.07m

21)ww #01 szl twwm § 9 ww @ oft wa@r R

1
Ss=ut——gt
29

o % whvE 3 u=1.11T0.01 m/s mm s & sk v ¥ wm ww sww t=1.01 T

0.1s | aft = & "= g=9.8i0.1mf52%,a“r§=rtrrq=ﬁ%mﬁwﬁ§a§ﬁww
uH sEfed  (report) #am?

A) 1.121 T0.1'm
B) 1.1 fo0.I1m
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

- - . . - - = HE x y z
power P radiated by it as gravitational waves is given by P=Gc”m"Rw , Where ¢ 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)us st == @« (black hole) , s z=mm mw fisn RE, © #nfm am & =mw
(spin) # w1 & | aft & zw TE=w @@ (gravitational waves) % w1 #' ff¥f@ ufs P

woam [ ORI ot vt G @ fei & W ek aefE T 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.
(I) 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
(I1I) mean free path of molecules increases with temperature

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

The true statements are:

) only II
) 1 & 111
) &IV
)

A
B
C
D) LI&IV
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23) amEs (airtight) fess & &= fid o 3 & o & o F F9 W A fg m o
() ot 1 sheq =i 3e% 9o @eg af  (root mean sqaure) @i & afus @nft |

(Il) oAt =1 = qw 99 (mean free path) s & &t & sfwa &t & afs & |
() sop=it =1 oo §F 99 @9 & @ ae |

(IV) Trggiem & supit &1 qat #re @l ara sfidfsd # sopi & ang @ g |
OB FUH S R

A) Fa Il
B) Mwi III
C) Nwg IV
D) I Iwi 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)dw FawR wEE gaF W W@ g 8 | Weel, Wt iR el geel #1 TRTmEar s I §
afgomad feem & www 30°, 60°uwsd 90° #mr s @ | wdE yaw 10% vEw # sfifee w7 @
saEifig & @ | afe vk vAtw g wEw o, e dma /=100 Wim? R, s et & ae
(assembly) w smfaa zdt #, @ wmfm  (transmitted) s #i diwar si@ @ o § s e
gt ?

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 ®

Zx
about O. Taking "~ @ the motion of the rod is
R //.j \-_ == 'L-_
-{0 \

| (o=—] =

- >

A) simple harmonic with a period of T

B) simple harmonic with a period of 772

C) not simple harmonic but periodic with a period of 7'
D) not simple harmonic but periodic with a period of 7/2

28)uw Lo $i 3 @1 ww fim ww RBewr o ofew & offs & o oy w oS genm 2 | S
e f= fog mu o & swiw mn @ v W ogmw fow s @ft ufgw (channel), st ofer ¥ F
O« g el 2, W 9 &9 @ fowe @ ® | 7€ ofenr O % wver v T #nfir S w @ ool

_2:-1

FT & | A @ @t Bg i g B

A) & we wEd, e smadEe TR

B) @ we wd, fraa sedae T/2 %

C) v# wet smad 7t 2, weq smadl @ fmer smadse T 2
D) w wa s @ 2, W sEdt dm fwwr smdew T/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?)

26) fmrar wh 5 kg wm At wHt & sEest & &t ¥ | @ i % e fig w o me amm
g (am & g =10 m/s?)

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

A) f=p

B) f=1/(1+p)
C) f=1/0+1/p)
D) f = 1/Gu+1/p)

27) v vwewe ot e wer o | R, vF a9 w femen faoween & @t @ | @@l o f osiw
(fraction) st % @ &% w1 2 |afe wHl R ue % o= =i w2, A

A) f=u

g) f=1/+w
C) f=1/0+1/p)
D) F = V/u+1/m)
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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 4 . 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) waefm @ (wavefront) awenm vE yEW U9 X W F AIEY F@d §¢ UF tHeR A grem
W omfad & w g |weaw § o o&9 § wewr sofad @ @ R, 98 #1 Suaddie 3@ UK § "ewdl

dn

—> 0
t s W | srem & aex Pl @9 e sEw dw

A) x-s1g F wEER @
B) % # st mg wwm |
C) sm # 3w yg swm |
D) @& @r stfuw wsir & fawifsrg & |

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

Bkt

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

(i) Flux through a spherical surface enclosing the charge is ¢ = Qenciosed/ €0
(i1) 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) 7w i % ww fig W % T r @ W 3= fagd egm E os@-amgoia (inverse
square) 7 & % afeh =gd-wid  (inverse cubic) # |3& f

= q .
E=.’CT_—3?"
wet ks Fraaw 2 | Feffas @ @t w feR At |

(i) smaw =1 of@g  (enclosing) & ae v& wiefld 98 & Feed at faga sifmEe (flux),
(p = Qimclasad/EO

(i) vmme &9 & ERE @rgd FMW F ot Rud S99 W UF a9 o |
el EEeT w1 WA L
A) Faa (i) & =& 2
B) == (i) & @& 2

C) a (i) w (ii) 3t e 2
D) & (i) wi (i) 3 =

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)ww Mzamm it R &1 am i gm =0 gem @ | am a9 A i ¥ e fdem ¥
FHOT IO B A Ed e @ S oai #F zamar € Bewm R W osm weR fnft #ar @
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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?

(&) (b) () (d)

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

C) Only (a) and (b)

D) Only (b), (c) and (d)

31)fem & zwfn gem Fen @R @e 9 (closed surfaces) # |frm &7 W @@ @ @ gwiE
o € |fm d & B oum @ e g famd # a wifee (net flux) @ owm g ad R

A) @i Rafdi § Fo few wEw o
B) e (c) @ (d)

C) #a= (a) w (b)

D) &= (b), (c) w (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

32)uw m z=EA w o wEw den v s frgd &1 (transverse electric field) Eol 5

sfs am Vold wim o & |wmw ¥ @ s (de Brogli) s w1 ow Ao#d Aof3 @ i
@TH Fer g9d e % g €

o
A) m
m
B) 4
q.
) e
i
D) ¥’
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33) Consider the following nuclear reactions:
[ N+3He—-'30+X

1 iBe+iH-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 isa neutron and Y is a proton.

33) frifwa wfifm sfufrt w0 fem fifs

L N + 4He - 30 + X

I iBe+3H- iHe +Y
GES

A) XY ari s 2 |
B) Xuw Y ari =g % |
C) X wr sem 2 sik Yuw =ge 2 |
D) Xt =g ¢ @ w Y e 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)Sw fF fr=1 @ § Wi T ®, TR eEaed WERR 9EW S UF OuaeE-seiEn ad
(plano-cylindrical lens) w smufad &ar 2 |sw f & & &9 @1 30 a9 F BE 99 W @
e W ?

Y
= X
=
Sag o

A) wer waed ¥ wfiedm & smom |

B) w¢ w ¥=w us =wfen wwm fig  (spot) feEm |

C) " W ¥aa U =UFEAl THEW T@, S X-79 F wOew e, e |
D) w& w Faa wh wHdlell g war, S y-se & wHeR 2, e |

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

) always has same width as of the p-side.
) has no bound charges.
) is negatively charged.
)

A
B
C
D) is positively charged.

35) ww fi-ug @R (p—njunction) # n-sr (side) # #N s & (depletion layer) :

A) # e wHm p-BR A wHeR F wwH Tl |

B) m =% wmsfgg smawm  (bound charges) =& &m |
C) ==t = |

D) emasft e |
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36) A small ring is rolling without slipping on the circumference of a large bowl as shown in
the figure. The ring is moving down at Pl, comes down to the lower most point P and is

-
climbing up at P2 Let Yem denote the velocity of the centre of mass of the ring. Choose the
correct statement regarding the frictional force on the ring.

A) It is opposite to VM at the points PLB and Bs,

P,

=
1, and opposite to YCM at 3

B) It is opposite to V€M at Pl, and in the same direction as VM at P,
-~
C) Itis in the same direction as YCM at

)

D) Itis zero at the points LB gngBs,

36) A ER u# BRI Tean UF a2 Fwen @ gy w fom fRee wefw afa (rolling without
slipping) @ wr & | seam [ fig @ A9 A o ww @ st wRk B wa Aeeh By 2@ e

gon 3 fig aw wz o 2 |2 oo ¥ g dm owm A UM A @ Fm @ #W W a sl
W AT a9 99§ % 9§ O @

)co

el

A) fig P02 P i am VoM 3 i R # B |
B) win war fig 1w UCM % fagtw fem & dmoam (3w UMy fam i @ |
C) mim sa fig 2w VM 3 fm § dmoam (2 ow UM ofy fmf Rem # @ |

D) fig 012 o B3 i 7 v o |
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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 f as:

A) t
B) t2°
C) t1f4
D) 2

37) vwmmm wwefim mmAm (uniform isotropic medium), fsas w1 p 2, 8% wwg (=0 w
aq foopifea @ E 3 smfsa w2, @ ww Tefm fawwes @i (spherical blast wave)
Fa ¥ | m e fowres @ #i B Rew tF @iy FW o acer

A) t
B) 4°
C) t”4
D) A2

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)

i

A) 10 kHz
B) 5 kHz
C) 1kHz
D) 100 kHz
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38)wk 300 cm @wit w7 Tt § F@ AW v g € |Swn o fem f awiwr gem %,k 4 A F
UF B W @M gA ¢ |9 & smafd (frequency) #1 ww @man @ g oW owo A w9 @ W

saftgd ®7 @ 20 =20 (sand piles) # fawifsa & smwm (=|f & o=@ 300 m/s 2)

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

) VE7d
g) R/d

¢y RRy/d
p) R/

39) R, fsan aran va ve vE R o are U an A uform s | gm AR s ame 7R, SRk ok me F s fr gl o |

afE U 1 AEE /772, @ B d 9 R o gaud @

V7R
B) R'/d

c) RRo/d?
D) (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 Ifbroad band light is passing through neutral hydrogen gas at
room temperature, the wavelength that will not be absorbed strongly is

A) 1026 A
B) 1216}
c) o2 #
D) 36464

@

40) JETHIA BTEZISH I Iewfoie TFH (specturm) o F AT 6 AL €: 912, 1026, 1216, 3646, 6563 A,aﬁiﬂtaﬁﬁg
(broad band) ATET SEHIIT FHE % AT T IETHI EEESH & SR TSt 8 | 39 atned @ A s 5 sty sraenfid w8 dnft

A) 1026‘?
B) 12164
C) 9124
D) 36464
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Section 3 - PartA-Chemistry

41) The major product formed in the following reaction is

CHO HCl gas
-
©/ excess MeOH

41) Frferfaa stffsn

CHO HCI gas
-
©/ excess MeOH

¥ mer Iee # a2
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OMe

&
o
-

OMe
OMe

=
o i—

OMe

B

OMe

OMe
OMe
D)

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

A) o-Xylene

B) Phenanthrene
C) Indole

D) Thiophene

42) F=fafad § & #1997 -5 (non-benzenoid) HH/ WA (aromatic) T &7

A) o-sgefi=
B) ==
C) ==
D) fasirfi

43) Natural rubber is a polymer of

) Neoprene

) Chloroprene
) Isoprene

)

A
B
C
D) Styrene
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43) wfak @ frifsa & @ fEww sg@=w  (polymer) #

44) The following tripeptide

0 CHy
HaN N._COOH

WYY

Ph OH

can be represented as

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

44) Frifera Browerege (ripeptide)

O CH,

H
HoN \ﬁ-LN ﬂ,m COOH
A \[

Ph OH

#r fefaflas =7 & fefig e s ogwar 2

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) yafas dr.wm.u. (DNA) w sm.wr.u., (RNA) & sufom wdo = oo 2

46) The major product formed in the following reaction is
CH;Br + CH3;CH,ONa —

A) CH;CH,CH,OH
B) CH;OCHs;

C) CH;CH,OCH;
D) CH3CHQOCHQBI‘

46) Fafefaa sifear
CHsBr + CH3CH.ONa —
H & e 39 2

A) CH3CH.CH,OH

)

) CH;OCH;
) CH3;CH,OCH;
) CH}CHQOCHQ_BI’

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

a
d

s
24

€

Z O N
+ B

Depr

=

JT)WWﬁmﬁuﬂaﬁﬁwﬂwwwwwﬁnﬁlﬁaﬁﬁ%aﬁq%

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) H;PO,

48) BIEHTTE FAR T8 & ATITRAT 3 U OTE 1 7a a1 &, ST 317 g4 § 9347 a1 2 | 36 AR § HC % ST s arer

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

A) Ti044_ < V043_ < CI‘OqZ_ < MnQO,4
B) VO‘43_ < CI‘O42_ <MnOy4 < Ti044_
C) CTO.q.z_ <MnO, < VO43_ < Tiqu_
D) VOqs_ < Ti044_ < CI’O42_ <MnO4

49) T3 T R H AT Wi 5 aEl e iR § 8 e 8

A) Ti044_ < V043_ < CTO42_ < MnOy4~
B) VO43_ = CI'O42_ <MnQ,; < Ti044_
C) CrO4 <MnO4 <VO4~ <TiOs*
D) VO < TiO4* <CrO4& < MnOy4~

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

A) XeO;sz
B) XEOF4

C) XeO;
D) XeOs
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50) XeF, 1 907 939527 (hydrolysis) Freifera 5 & s Fmior a2

A) XeOF
B) XeOF,
C) XeO;
D) XeO>

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

A) ClLO; < P,0s < B,O;
B) B.0O; < P,0Os < C1,04
C) P-0s < B>0; < Cl;:04
D) B,0; < Cl,07 < P;0s

51) feifera Afient & Ste o wrer stfuferamsiicrar &1 9 &1 0 ae &

) CLO; < P,05 < B-0O;
) 8203 < PgOs < Cle';r
) P»0s < B,0O; < Cl,04
)

A
B
C
D) B.0; <Cl,07 <P50s

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

A) [Co(NO;)3(NH3);3]

) Ks[Fe(CN)sg)

) [CO(HQO)Q(NH;};;]C]}
)

B
C
D [COCI(NH3)§]C1'J

52) fwifera sifee At § @ 9 ST (facial IT frc) T WS (meridional IT mer) GATERET % €9 H TH1 ST4T 8

A) [Co(NO2)3(NH;)s]
B) Ki[Fe(CN)g]

C) [CO(HQO)z(NH3)4]C13
D) [CoCI(NH3)s]Cl»
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53) An excess of Ag>CrOq(s) is added to a 5 x 10~ M K,CrO4 solution. The concentration of
Ag" in the solution is closest to

[Solubility product for Ag,CrO;= 1.1 x 107'?]

A) 22 % 107°M
B) 1.5x 10°M
C) 1.0x10°M
D) 5.0x10° M

53) 5 % 107 M KoCrO, = 51eT § 318 Ag,CrOy(s) T ST # STelT SIa1 2 | 91t § Ag" 3115 =i gigan Freifea ¥ fras
EECC S

[Ag:CrO, 3T FeTgiled Ta%el = 1.1 x 1077]

A) 22 x107°M
B) 1.5x10°M
C) 1.0x10°M
D) 5.0x 102 M

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

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

54) %% Ffzd 79 (bee) HTEAT o1 HepeT a7 (packing efficiency) frifera & & e T=idi= 2

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 Ao 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

Ao

Total moles of
constituents

A) time

Total maoles of
constituents

B) time

Total moles of
constituents

C) time

Ac

Total moles of
constituents

D) time
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55)uw sz add # ¥ wur@ afBRn X > Y > Zad 2 |uiw § adq  Xaw Aguer 2 (Y wd
Z T %) |wm (time)% wem & ¥ § @04 § ufem s@@al #@ Fa o« (total moles of
constituents) =1 s fr=ifes & fras awm @

p-d
']

Total moles of
constituents

A) time

-]
o
L
||

Total meles of
constituents

B) time

-

=
-]
I

Total moles of
constituents

C) time

=
S

Total moles of
constituents

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

A) Saand6
B) 6aand8 B
C) 8aand4
D) 8aand 6

56)2;11#23? HHNTG JSTPT & GRT 2%Pbg, §94 TR Idfoid HUN B TS

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,my=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

xim

xm

log{ximy | -~

C) log(P)

log{x/m) i

D) log(P)
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58) frmifm # & 9 @ i@ sfwewr & oaEr (x/m) @ oEw (P)F & F weey # @w s
o fefig w2

i
xm
\\\\
“—_.____‘_\_\_ -
A) P
A
xm
-
B) P
A
- /'.’/’.
log(x/m} ',/"'”
-
C) log(P)
i
k_\.
\\
\\\‘\-\.
\,\\.x
log{x/m) S
S
L -
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 UHITZ 37 %1 pH Frtifera 0 ¥ s a1 2

(3%t &7 fagiem faai, K= 1.8x107]

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’ (Ca2") = 119.0, A°(SO4>") = 160.0 S cm? mol"']

A) KCI < CaCl, < K,S0,
B) KCI < K,S0s < CaCl,
C) K,S0,< CaCl, <KCl
D) CaCl, < K»S0; < KCI

60) 298 K W = fau M0 fareqa AT=T (electrolyte) % HHid Hier =Tetardl (limiting molar conductivity) T #I< |1 5 H&1 &

A"(K)=73.5, A(C1) = 76.3, A’ (Ca") = 119.0, A”(SO,) = 160.0 S cm? mol™]

A) KCI < CaCl, < K>SO,
B) KCI < K,S0, < CaCl,
C) K,S04 < CaCl, <KCl
D) CaCl, < K»S0s<KCl
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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)ws P ¥ fm fava @& w9 sgEe: feam @ 272

A) -70 mV
B) +70 mV
G} =07V
D) +0.7V

62) Amphimixis is

) a fusion of pronuclei of male gametes.

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

) the development of a somatic cell into an embryo.

62) whififram @ 27

A) g F - (N-AfieE) w1 oddse
B) ® iR W@l gmEl F @E-FEEl # OHASH

C) arr-gmai & gd—F=d F HASH

D) wr =i (difm) R & oy §

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) g (Reerifeen) ifaet o o wisha (Tfeeas) §

A) ThH-aTe 5 ST 2.

B) i@t 1 et 1 He A .
C) TIT a8 T £

D) AT fcTeht T Hep=T I 2.

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 T9Em W, St oot § suftue fieme

A) Tafeaai it saar FrammET .
B) Tarfeerat i saar 1 e 2.
C) fofeerat vt & wfer gromerar &1 sgET 2.
D) Tafeerat it art & ufe aremerar &t werEr &

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

A) Glycogen

B) Starch

C) Cellulose

D) Hyaluronic acid

65) Freferfaa & & #17 o1 fawm-aieiase 1 Seero 27

A) i
B) 7= (=)
C) &

D) wwerifs e

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) STATUTSTI & ATHew UM ST (SHe®) aca © =it

A) FET SISl o STATTSAT 31 ST Fe1 (o ST e,
B) T ulafsra (Teefteher) § T &,
C) 3TRUAT aTer ST 9ard § & 2 €.
D) Sfafshad = o0 sTravas &9 § ST § go1ied o 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) STHUTE (BRATH) T =T § o7 H0 A T et Tl & ST Tegsish (Uee) 1 e S 2. e gaie @ i,

A) T = HRE HIHE HieE el .

B) AR, T & Tar=T 3 <= TieraT & e #d €.
C) T YfeaTd (T3 Bifctaher) SATHSRAT i a@T Tkl ©.
D) =Igithew, T & T | o= % i A e €

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)f= & & E.coli #i == = Uk Y@ &9 § FRUAT F YA A w27

A) dumu R (reft)
B) whemw (ziafFem)

C) s (giweH)

D) Smu wfmfd  (foem)

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) HITITET o FHIRTHT 5a H T AT STATE (ZTAETIH) AToRAT 3 HaW H i AT o 30 ©7

A) TF TEHE Hae Uah AT 7 T 07 0 2.
B) Ua 3THIAT TR 3 el FRT HEITT & T .
C) &3 7T 7eeAt a1 et v fafime ke S E@T .
D) F® Wahe SHAT arvet 1 feir Tef # €

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 is 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) WE ST SR H, 31 TSt e, ST U (14 o a1 STenT-3T7T 3Fefled T@d ¢ S qo0 % 07 % Haw | 301 JTfadl S ©.
T AR W Frfored # 91 $YF 6 2

A) F2 U1 % Ol & di STenT-3TeRT T11 & T 970 ST,
B) F2 it & Sfi-5meq (Sf1ersw) 37 3v-Irey (FiF12T39) o TTH STIAT STeTT-377T ST,
C) F1 UTgI  Io1 &7 {1 2T Sehi a1 qorT1 H S3erT ST,
D) 0T AT AU AT IS+t 790 A, F2 g H S S5 #57 Sr Saatad .

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) Tt 21remet % Tl -divert ur ¥ w9 & ot fre § 9 o 3 etavas 22

A) wgfes wm (few afem)
B) smyamm  (sHEe)

C) wommem ()

D) s foemm
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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) Tt emamdt ® ofqusea w1 uiomw e § o® s 27

A) et gefomr /@ §

B) #ufum

C) wr-gww (smiwmgiiadt) # Fhs
D) fowm-gmsar (Fd=mgmiee) #

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) R § G |1 U] ATP o Yeasd SN0 H SAUeHTeF 1 F1 a1 27

A) 1,3-feuwisfiedE
B) TEES-6-BTEHE

C) 9TsEae

D) FRI 1,6-FEsrRe

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

A) green
B) violet
C) red

D) black

74) 3 & g FAGA F fooew & w-oe Fon @ wEitn ww § @ faemm e W ow feen
Im?

A) =
B) s
C) =
D) =
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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 II
(P) Tamarindus indica (1) Arecaceae
(Q) Cocos nucifera (i1) Liliaceae
(R) Colchicum autumnale (111) 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) = |% o % ameafos am o w=w |5 300 % 9w fw m &, F= fw m fowewi § @
oy 3 WA H I HR.

i | w1l

(P) Tamarindus indica (i) Arecaceae

(Q) Cocos nucifera (ii) Liliaceae

(R) Colchicum autumnale (iiil) 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
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76) Nitrogen fixation is inhibited by oxygen. However, in acrobic 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, ATELIS o RIS T ST FAT 8. TTh ATISET AT IS [T ATy, ATSZIeT 1 R o STeeier w0
STl H AT . 57 SHal § ATSgISie USIeH (1 H & fohe Toramiarer 210 geied Tear &7

A) SATFHTSI 1 YTl L (SHETES ) HA=H o= °

B) UTI=Et R g SATeE S 1 e

C) fofoerat & qafintor & st 1 3Tan #t

D) Uftegreimss H USTUEIEs AT & HoJu § STl T SuT Heh

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) Shefter faftey & T § 5 SWTHd SR % Streptococcus (HKS) 3 Sfifad R-UR & Streprococcus (LRS) % Thzor
I TN H ST FLd ¢ AT =8 WS & @A HKS 3R LRS % SR -7 339 ¥ 81 81 o AL o1 101 747 87

A) HKS ¥ " fefigs LRS &1 fauTh/=mdes a1 ad .
B) HKS #® UTH RNA, LRS ®Uiiid # 3¢ fasmh/=mas s13d 2.
C) HKS ¥ TR U9 LRS F faumh/amas a7 3 &
D) HKS ¥ U1 DNA, LRS ®Uieiid s 3¢ fauTh/=reeh &1 a0 2.

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.

Page520f89



Setld:71_9 19-NOV-17_Batch02

78) WEHE % UTTAT § T2h o TOTSHT &1 pH 5+ ¥ STHeehal (TS id) T ST <. U9 ST, ¢ Fai(eh S STT=archa
e D)

A) ST 3TFAT BT TG 5T Tt =hl SUT-TCR 14 (FWT) AT ! =12 .

B) ST TSR 91 3! THTTA ST UTSE(deh 3TFeT 3l Tahaol ohid 8.

C) WA I STRAT 1 SIS L ST TG TS ETs e 3Teet R Uf¥eT-ufifesh STee oht Uaarwy et &
D) (e 3T % =T I TG o T & pH H Wl o11d .

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) e Torelt Safth & THT FiUaT (S1e0T Tfodaie) ST i STaiardd W 8 HiUHieil (Toadares) i SeaT anfHT &t & st
# 4 BwEl & 1 fafwe s

A) 0, 3T CO, 3T & T =g SRt

B) O, 3R CO, FT & 70 =1 SR,

C) 0, HT CO,THT & foru smiatda =,
D) 0, % fou st &t co, & fom =ert.

80) In an experiment, bacteria were infected with **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) U TINT H, ST i P Y ST foru1o] 51T 5:1 % STIATA H HeHIHA FLd 8. §9 Halw, I JR-S H oot o S 912
HATHRT (W) FT & UHT A o6 aa Cgarafaar

A) SuTo=ET foRamsiierT & SR @f S,

B) TH 5d (GWACE) H FHTel e HIORS o &9 H AT STRATL.

C) TH 53 (GuAce) B TuTy o @er (F1oHe) § §aiid (THIHICE) T H qraT S,
D) SfraTuy S ifTaRTet! i et (Yeie) H qraT ST
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Section 5 - PartB-Mathematics

k. = " .
81) Let AB be the latus rectum of the parabola ¥ = 4ax i the XV -plane. Let T pe the region
bounded by the finite arc AB of the parabola and the line segment AB A rectangle PORS of
maximum possible area is inscribed in T with P ,Q on line 48 , and RS on arc 4B Then

area(PQRS)/area(T)

equals

&

) w
S— S
U] = | =
-l

D)ﬁ

8yam & 5 AB qramm V=40 o Wy e ¥ | S e |, qwem ¥ o
= (finite arc) Aguﬁ"(@r@g ABE‘RT oo | W AB o P,Qqst o AB o RS 5
WY AlUwaN FEEA N U AEd PQRS,T 5 sgw  (inscribed) ® | @
wra(PQRS)/#wwa(T) _ o

A)

e =
Sl o

&
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82) Let 4 be the set of all permutations @18z, 8s of L2480 gych that

01,03,---0 s not a permutation of 1+2: =K forany & 1<k < 5-Then the number of

elements in A is

p) 192

B) 408
C) 312
D) 528

syt 4 120 6 oyt T 020 U6 ey v s it st L K <0 5
ferm al,az,...ak,l,z,_",k SR, T i s e e

p) 192

B) 408
C) 312
D) 528

y=3la-2
83) The area bounded by the curves 4 and ¥V =7 — x| s

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

a4 w ¥ =7l ¥ 7T wiEs (TR ) A R 2
A) 18
B) 32
C) 36
D) 64

Page550f89



Setld:71_9 19-NOV-17_Batch02

x!

yz
— T = 1, = b Z _ 7 .
84) An ellipse =*  b* “ and the parabola * = 4 +b) 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)E

1
C)H

2
D)H

4+l —1@>h), _ x2 = 4(y +b)

84) vz ddgw @ P Ud UF e W R § B defm @ A

A vd wEem ¥ e % o (end points) v @i % wid ¥ | dvde o e @

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 23m. The least possible diameter of the disc is

A) 4
B) 6
C) 8
D) 12

80) v# wiftaw ==&dl ® TH T H aRL W QA T T R T &F Hl Zﬁﬂaﬂwaﬁ?ﬁw
sFa@r % (circular conical funnel) % @i & #ig fear sar ¢ | =&d! &1 @GR wWila
=w 2 ?

A) 4
B) 6
C) 8
D) 12

W o o 1 " g(x)
) = t = dt : m
86) Let 9(x) f“ ST forallreal ¥ Then *0 X s equal to
A) @
B) —™

c) 0
3

D) 4

<l 3/ 2 g(;’C)
glx) = jal " g2 sini dt lim

86) WA R wft et~ F R e w70 X mmdo

P R
B) —®
c) 0
3
D) 4
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T
87) Let Un = f—rrlx — Ljcos nxdx for all natural numbers ™. Then the sequence

(@ndrzo satisfies

lim @, = oo

) n—=on
lim a,, = —oo
lima, . . .
C) noe exists and is positive
lima, =0

) e

T
=l dx
87y s s s ™ g — S T COS AL () vt

lim a, = o0
A) n—se=

Iim a, = —w
B) n—>o0

lim a,,
C) n== = R ¥ o8 wAwE |

D) im a, =0

88) Let f() pe a polynomial with integer coefficients satisfying f1)=5 and F2)=17

. The smallest possible positive value of a2 is

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

88)uw & & 1D wm agm & Frew wie i T =g F@=T4 40 st
f(12)
|

F AR OAIHE W AE ©

A) 5
B) 7
C) 27
D) 15
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89) Suppose four balls labelled 12,34, randomly placed in boxes B, Bz, Ba, By 1y
probability that exactly one box is empty is

8
A) 256
9
B) 16

27
C) 256

9
D) 64

g e 123t ma o wa Br BB B i
AH UF o kGl @ H geEA © 7

8
A) 256
9
B) 16

27
C) 256

9
D) 64

. IFGd-fel
90) Let fx) =log(1+x7) and A be a constant such that =1 for all &Y real and

X #¥- Then the least possible value of 4 is

A) equalto 1

B) bigger than 1 but less than 2
C) bigger than 0 but less than 1
D) bigger than 2

Page590f89



Setld:71_9 19-NOV-17_Batch02

pus -2 7 XEYV
90)FH & fF f(x) =log(1 +x%) = A e Froerten 59 T & i sel At o % Rawu *3 & fom

!f(x)—f{y)I‘:A
. le—yl ) A T TIAH HIT A R
A) 1 FEER
B) 1§ EQIUE 2T BET
C) 0¥ TEIUE | BT
D) 2Eagl
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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 7' to volume 10.0 m>.
Step 3 — then expanded adiabatically to volume 80.0 m’.

Step 4 — then compressed isothermally at temperature 75 to volume 8.0 m’.

Then 71/7T5 is

91) 7w @el UF TEUGE T F UH W@ AHAGRET SR SHAUE WESl ¥ TSR T
= 1 —weet w5 Tty & smmas #18.0 mPw 1.0 m® a% wiifea fpm wmm ® |

0 2 — AgugE A # T1awEE ® ogmane os @ 10.0 m? ww ftm B s @ |
T 3 — agEE wEer # Faw & 80.0 mP wF frmtw e s 2 |

w0 4 — augE AFE # T, qwEE w owmady s o 8.0 md % wdifed fewm swr |
Tm T1/T22
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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 AB. A bullet of mass m (< M ) and
speed v is shot horizontally at the face opposite to ABCD at a height 4 above the surface to
impart the cube an angular speed @, so that the cube just topples over. Then @, 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)

A) -‘f3gM/2'fﬂﬂ‘.

- J3g(\/§— 1)/2a
J3g(\5— 1)/4a

D)

92) vw w#El ¥ 3@ W, uH q=1 2av@ AR M, FEger vE dfow de W femmeedr ® ow@r

zon ¥ |9z W few (fixed) sw AB¥ whm: mw ww & aw wwar 2 | v m (S M) remm &

et Ve @ dfaw fem # =em gu ABCDwest & foulld west @ @i & W39 w ot # | 5o@
= ® uF wHviE =@ (angular speed) W frEdt @, SEe wR0 W Seie WE ST € | 99 We F
7H E (AW 3 TR weE % wEEd o, W1 FeWH %5 ¥ S €, % Wue T W 9o AT
(moment of inertia) 2Ma®/3)

n
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p) V39M/2ma

- J3g(ﬁ— 1)/2a
Jag(ﬁ— 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,

A) h > 9] /8M*g

B) h =]2/2M2g

) J?/2M%*g < h < 9]%/8M?g

D) h<]*/2M*g

93) v wmEdt wwE F wAel aed AB #fi wmR Lug zeme ME o uw B W W TR W@ T
T fe e Bfem a9 5 e @ dier ot fwen gom ¢ | @ 7@ & Bfemw w J smem @man

AT ? | 39 e % UMW WEY aed S I8al © iR TUH FEWH #m BN & "o ¥ W FEE a®

e W g | T,

A)h>9]2/8Mzg

g) h=I/2Mg

C) /2M*g < h< 9]*/8M°g
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94) A square-shaped wire loop of mass m, resistance R and side ¢ moving with speed Vo,
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

Blal
Vg— ——X
A) Rm
B2n?
Vo — X
B) ZJ:m
B
vo — — x2
C) Rm
D) Vo

94) T 31 TeF AT G811 1 T m Ta Tela Wit R 2, 371 §6eh! <11 1 T 2 2 | 7€ FSell x-378 WHIAH Vo arera
T St BT, U WHE R &1 BH AN Fdl ¢ | o &7 $8ei 6 aF & waad ¢ | 59 e &5 § el ol = v (

x< @ 3 wry Fore wepm & et ¥

BZnZ
Vo— X
A) o
BZaZ
Vo —
B} 2R'm
BZa
Vo —R_—Ju:2
Q) "
v
p) °
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95) The emission series of hydrogen atom is given by
1 R i I |
A T\n? n2

where R is the Rydberg constant. For a transition from n, to n,, the relative change A2 i 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 %

90) g o #T SweW AU (emission series) e wHEw g & S e

1_ (1 1
A ni ng

& Riest (Rydberg) fra= # | at swgee & sgefaw & @@ f@n 9w, @ Mm@ Ny @m0

¥ e sy qor 3§ Y a9 wihe wadn, OMA L omoam (o & SR W
FENH AgH % FEWMH WER § 3R e % sewmn @ 2000 T s %)

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:

Quad |

/
P

Quad 3 Quad 4

Quad 2 [

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 I and 4 only

96) 5@ = wE p-n@hr TEr (p-n junction diode)w smuftm T ®, T@ famm amw (/) F owmm
aear (V) # foamor Femger @@ © o

Quad 2 I Quad |

/
H

Quad 3 Quad 4

= A ® @ Sguiw @ sEls Wk Soied war €, Med 6 sEie # dR §W # ®e wErT e |
w7

A) e =atr 1
B) #aw =muim 1 w 3
C) ¥aw =qatn 4

D) ¥ =guiw 1w 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 ‘¢’ 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 Wa, 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.)

A) Wa: Wb:Wc: Wd
B) Wo=W.>Wyq>W,
C) Wb:WC>Wa>Wd
D) Wo=>W.>Wyq>W,

97) FAER 91 % WA S W @AW AT B 9 T@r g § | de ‘@’ ® waw e § | uw d
(lead) #i T & % 9 ¥ IW ¥ AT W Aw b'H @ wWe g@mAwm ™ ¥ | wWH AR H =
wites 1 T (AW difm Tew dm A R, TT) & vk um F 3w owweR @ ‘¢ § o ww
TEET AT ¥ - W OUNRYG H AT ® UE 9 W@ uE emn (stand) @ @fem mm @ | wew "R
# T W A UE I R A uE am w oA W e d d g we gewr s ® - 3@ uiRed
#oam & @ RN @ e F Fee W @ atw S ® | W oS e w0 (oo %) ww Ww
UE N W @ Wi ¢ | 9w gen s a, b, cvad = oww wwew Wa, Wh, Wems Wommar ® |
(a7 wE AR F A IR TEWE T #)

; - @
g 4 1 @&
a b -
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A) Wa: Wb:Wc: Wd
B) Wy=W.>Wyq> W,
C) Wo=W.>W,> Wy
D) W, > W, > W, > W,

98) Back surface of a glass (refractive index n and thickness f) 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

Glass

Mirror

The spacing between the spots on the screen will be

2tcos 8
A) JnZ-sin? @
2tsind
B) JnZ-sinZ8
2ttan8
c) Vst
2tsinf

sin® 8
D) Jl_T
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98) farer vF st (glass) F wEt & fion wae @ divw e S @, Gew @ wE dw & a®
FW F el © (W oewaddie N ud swer A o F) | ve ST 99§ a9 W efmfaa ear © |
7T ST-I IR W SAME ®T W WEda qur uatda war @ oo o DD D0 wwe @ o
Al wafdd @ & | 3@ ubEm & s #i guw f9g (discrete spots) sfew ww w s T |

/"’/
Screen

Glass ¢ |

Mirror

T W ow aw feget % &t H gl wn A ?

2tcos @
A) Jnz—sinz@
2tsiné
g) Jm-sme
2t tan @
c) Jwsmo
2tsin@
lim

D) Vv n?

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

(IT) There is a minimum frequency below which no photo-current is observed.
(ITT) 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) Tand III only

B) II and III only

C) II III and IV only
D) I, 1I and IIT only
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99) wwmr % fegdm wwa  (photoelectric effect) & wm % aw & F= w1 ® f=w FO
(I) g = wemr wgd & vEW-SOEgH SaSd e © |

() v 7w smgfr & = wem =@ (photo-current) warfem & =rfr |
(Ill) e fw@ (stopping potential) wmr & smafv & wwrgut @nft |
(IV) yorer smr webmor dfeer (intensity) % wg wfg fasww (varies) =@r & |

IR fm FoA ¥ FH W OFW W oF@ 2 F ovEw F@em (quanta) @ s R, Sedt s e ®
wATT #

A) ¥ |l
B) ¥er Il uz Il

C) == II, w1V
D) et |, 11w I

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

peak voltage 220 V. IfR = 400 ﬁ, C = 200uF and L= lE’H, the maximum current in the
circuit is closest to

W

l iy

A) 0.120 A
B) 0.55 A
C) 1.2A
D) 5.5A
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100) 7= ® =zwiw g R-L-C vftwy w fo=m ¢ | wfwg & & O0 Hz a=1 vw wwmad! sam

(AC) @, e frmam s 220V %, & wafor fem o ¥ | oy R — 4000

C=200HF@; LZGH%,?ﬁ ufmy § e Gl AfMwaR 9N H WH ST @

"W

4 X117

A) 0.120 A
B) 0.55 A
C) 1.2A
D) 5.5A
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Section 7 - PartB-Chemistry

101) In the reaction

| 1.x e CO.H
& _ @/\/
2.y

x and y are

A) x =H,, Pd/BaSOy; y = NaOAc, Ac,O
B) x = LiAlH,; y = NaOAc, Ac,O

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

D) x =LiAlH4; y = NaOH, Ac,0

101) Frifera exfafemar

O| 1.x 2 COzH
Cl - @/\/
2.y

" XugyE

A) x =H,, Pd/BaS0O,; y = NaOAc, Ac,O
B) x =LiAlH,; y =NaOAc, Ac,O

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

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

o

2. H;0*

1. SnCI,MHCI

X

dil. NaOH

H

- Y
0
3c—< >—/(
CH4
0
0

Xand Y are
X= I cl Y=
A) H4C
-0 OO0
B) CH,
CHO i
H
“J o OO0
C) H,C
CHO it
“J O C
D) CH4
102) Fe=ifera atfifzram
CN 1. SnCI/HCI dil. NaOH
©/ ———— X - Y
2. H;0*

# XwY?
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B)

X = ©/\Cl v= O N O
CH
_ 0
. @,uio . O - O
H-

CHO

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

A) l’h‘JL()H

0
B) f’h)L()(II{3

HiC CH;
C) HsC™ "OH

HoC CHs
D) Ph” “OH
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103) THRIEAR (PhCOCH ;) Wersigsh 3706 § STTUIHAT T A0 X ST & | X T CH:MgBr 31 3Terehar § AN 31T o609 3
I AT A Y o= 0 W # 9 F 0 e ¥ 300 am

0
A) }’h)L()II
0
B) }’h’JJ\()CH:,
HaC CHj;
C) H3C>/\OH
HaC CH;
D) Ph”™ "OH

104) The fusion of chromite ore (FeCr.0,) with Na>COs in air gives a yellow solution upon
addition of water. Subsequent treatment with H.SO, produces an orange solution. The yellow
and orange colours, respectively, are due to the formation of

A) Na.CrO, and Na,Cr.0-
B) Cr(OH); and Na,Cr.O,
C) CI‘Q(CO3)3 and FGQ(SO4)3
D) Cr(OH); and Na,CrO4

104) PIHTRC 3D (FeCr:04) DI NaxCO; & T1Y §al H T x o HaH W
T dier 9ia fiaar § | S9d 96 HS0, ¥ Sfifhdsr M W e Al 9|
U giar & | diem v arRT 1 Fgifed # ¥ f59ae s & SR BT ©

A) NazCrO4 g Na>Cr207
B) Cr(OH)sws NazCr.07
C) Cro(CO3)3wd Fea(SO4)3
D) Cr(OH)s wa Na2CrO4
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105) Hybridization and geometry of [Ni(CN)4]*" are

) sp’d and tetrahedral

) sd’ and square planar
) sp® and tetrahedral

)

A
B
Cc
D) dsp? and square planar

105) [Ni(CN)sJ> BT FHRUT (hybridization) Td SOIRfY HHI: §

A) sp’dw  wqwadE
B) sd®wd =t wwaw
C) sp’w =gwad
D) dsp?ud = @waer

106) The total number of geometrical isomers possible for an octahedral complex of the type
[MAZB?C:] 1s

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

oz
oL AW

106) [MA2B2C,] UPR & 3FHae Sied difie # SO Jreafadl ot
guifaa e @ gif?

(M = swmm arg; A, B wa C wwedt e (monodentate ligands) #)

285>
fo RV I
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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: So; = 205.1 J mol™!, Sco=197.7 J mol™!, Sco, = 213.7 ] mol”
J|

107) 298 K AT U& | AFIHESe &1 (atm) T | T CO 3 0f 36 & WTH 1 aen 3tfsman #r (k) mol ' H) foemm g 2
[CO T B g 3-9edt = —283.0 kJ mol ';

2098 KWWWW; Sox=205.1Jmol ™, 8¢6=197.7 I mol ™', S¢0, = 213.7 I mol ]

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

108) 18 g of glucose (CsH>04) 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, Ky, for water is 0.52 K kg mol™'. Consider absolute zero to be —273.15
DC]

A) 373.15
B) 373.10
C) 373.20
D) 373.25
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108) U fepetrom <ot 8 18 U1 IS (C,H,,0,) SR 3 JeTeT] TR0 € | Uok STgHeeta 2ra T /i T deeie (K #) Fifed
5 fofEe TG 8
[Elﬁﬁh'rl'ﬁﬁa FYH I FHadiE (Ebulioscopic constant), K, = 0.52 K kg mol ', mmgamﬁ-zn. 1.5°¢ ‘-'ITIEP{I

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) TG (THTI] HTAT = 209) Tl 51T AT (simple cubic structure) ¥ T/ ST (crystallize) T 2, foe ave
9.32 g em® 8 | THEHT SITET% 99T (lattice parameter) (pm ¥) Fr=ifera o foraer a9di= @

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

A) 4 x10%
B) 2 x 10%
C) 2 x 10%
D) 4 x 10%
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110) % wig Awe Baw fagn wamfs o § 298 Kw frefufaa sfvfen 2wt 3,

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

A o o @ F [A%]=4x10° MwE [B#]=2x102 M # |3 71 frE aws @
(EMF) =1 wm 1.091V # | s wifufien @1 @ e (equilibrium constant) =1 e
@ R

A) 4 x 10%
B) 2 x 107
C) 2x10*
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 ¢ 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?

111) &7 sremee ([{H-foe) Aemme ST A, 83 C'UF STHaT F A= o 1 0 e # € oareh sl 4, B o
TeY 71 3 forg 3 ol a1efiet 4, b 3 o 8o 1 fou smier 2, afe ts AABBCCSTA T a1e Ush 9T &6l G0 aabbec
SreTSITET ATelt HTaT 8 O FF2 91§ 640 HantaAt 9T g% av 9 ¥ fRet wafoet st i siey gwind

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

ﬁ 12) In a population of families having three children each, the percentage of population of
families having both boys and girls is

A) 1
B)
C)
D)

'--IUIN
n © W

112) ved = 0 9 s==i 9 ofErl f ok serdt W G of@r d ded i dEwr 9 EM A
ufEny & ufgwear @ e et it

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
5 kb =
dkb o

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

113) fearn ™ 5w & fo7 d, 79 X Y s =g wnfme dvau oy gfgeas osmew Xar Y &
sem-stem ufaeed we ¥ ogmn owmm X ofR Y win wfad # W ww T & amiar ®. @ wnfAs
# Xoft Y& ffad @ deg 87 (39 % smen Gt 9@ % (kb) & famr mar #)

X Y

6 kh

5 kb |

akb e
A) X & fau 1,Y & fog 1
B) X # famw 2,Y % fmw 1
C) X ¥ fiw 1,Y & forw 2
D) X &% fow 2,Y & fauw 2
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114) Matthew Meselson and Franklin Stahl grew E. coli (doubling time is 20 min) in medium
containing ""NH4C1 for many generations. Then the E. coli was transferred to medium
containing ""NH.Cl. 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) % #oewa it Sk ww 3 E. coli (ms form ama 20 fme ®) =1 SNH4Cl aw
wiew # %3 dvi q% datia fRr. s@a w@ E. coliwmt “NH4Claw wem 3 wwidia s fan
T, 40 fiae g, Ffvmwet & faafte & dvqr e = diffmm seiEs s e SEvEn ST
(et Uiz Efwre) w2 gex o fafm diowm ¥ owae wosgma wm Em?

A) 50% s 3 50% i SuAy
B) 100% &= uu
C) 100% faferm <
D) 25% &e=t sk 75% fafia divg

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) fafafgas & & #7 @r @@ &l s & sorfar X i Y & ge gt (EEEd) &
faor o wd 27

A) s X&r @ & 3 Y& gFae @ 7 owal (FeEvE) 2.
B) sa X3t Yamt &1 @ & d 7 wemewier  (wqeefs) @
C) s Xsiw Y3 & @89 & @ 3 wagar  (fizew) 2.

D) sa Xait Y ar # fwam & dr 3 uwifaar  (fofedse) &,
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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>O>N
B) P>N=>0
C) N>O>P
D) O>P>N

116) 9T P, HAfemi-#30e O, 3 SAiferii-Afeeaierse N F91: 100 AT 3w, 100 TS 6T 3R 100 FfFedierss 4
ffifa . oy 6 & % & e sifoass Wi % wel %9 i gerian 7

A) P>0>N
B) P>N>0
C) N>0>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) U 318-J2T88 (3THT-HL1EE) (NH,-Asn-Glu-Tyr-Lys-Trp-Met-Glu-Gly) #t 9of sitfedrst sie srarafass arem & memr s
2. T o ¥ AR = frefotan § # s e # g i

A) ffee femr (2rdm) si e (zrde) = fsor 3eq=r o,
B) fefeam e aqear (2gmR) 3e0= Fam.

C) HEHISH FTH13E Nead (2eTm) 3R fgaa aeg =e,

D) wrearffeas i 3k B =1 feor so= o
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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 | Column i
(P) Transaminases (i) removal of phosphoryl group from a specific amino
acid
(Q) Protein Kinases (i) removal of a-amino group from a specific amino
acid
(R) Protein Phosphatases (iii) addition of phosphoryl group to a specific amino
acid
(S) Dehydrogenases (iv) interconversion of optical isomers

(v) oxidation and reduction of substrates

A) P-iv Q-ii R-iii S-v
B) P-ii Q-i R-ii S-iv
C) P-i Q-iii R4 S-v
D) P-v  Q-ii Reii S-i
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118)wm | ¥ fasi (v=memw) =1 3%z oim wy || wufem Se-womfE sfofemr & fiem,
= 0§ wE wAeE W gAE

w | wiw |l
P. zwewRsE i. wF T e o & weRRe wE @ frewe
Q. vEA e i uw fafie spfdt spe @ o-snfl wE W e
R. @A wesesis il uw ffe i ovar @ wRwife @qE & SE
S. g iv. wERfa wEEE 1 sdaheEda

V. #fasresl &1 U= SR HeEE

A) P-iv. Q-ii  R-iii S-v
B) P-i Q-i R-ii S-iv
C) P-ii  Q-iii R-i S-v
D) P-v  Q-ii R-ii 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
% @
s ' x ]
E -l E ‘r
£ , E .
[- % '. o :
[=4] . o L
Aorta —= Capillaries Aorta —> Capillaries
C. D.
E [osemmdncmsmmmamme \ 1
5 E| ¢ :
% % ] ;"
Aorta — Capillaries Aorta ——> Capillaries
A) A
B) B
C) C
D) D
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119) 5@ oF "erenft & TH-FFr § ST B W T F a9 H 9 el ufEdd Il Hed werh s
frm & & =9 1 it Far 27

A. B.
= ®
x 1 - ;
E \ E ‘I'
E ' E ’
[-% ;! a .
o . [=+] 4
Aorta = Capillaries Aorta — Capillaries
C D.
P 2
E pr---mmmmmmcmonnans I \ ‘
E El :
% 3
Aorta — Capillaries Aorta ——> Capillaries
A) A
B) B
C)C
D) D
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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

o O ® ©
"0 0e0Te 0000 ore
bdbdeddd 454 0éd & B

Choose the CORRECT statement from the following options.

) Both P and Q are dominant traits.
) Pisa dominant trait and Q is a recessive trait.
) Both P and Q are recessive traits.
) Pis arecessive trait and Q is a dominant trait.

A
B
C
D

120) #= feard o @ dvmEef ga #ww: @ 1 ¥R F@ 2 § uw 9w oI Addme S faef @
i €.

F 1 F 2

o o =
S obte $5nd
1

DOOUeU 00O O 0eN OO

frefefas 4 @ aft fawes w1 =@9 =i

A) Pt Qi & e @ £,
B) Pt sht Q snwrh wmw 2.
C) P i Qari # swwe @ 3.
D) P snrdt sit Q s w2,
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ANSWER KEYS FOR SB/SX, 19™ NOVEMBER 2017
Question 1 to 80, 1 Mark for correct answer and -0.25 for wrong answer

Question 81 to 120, 2 Mark for correct answer and -0.5 for wrong answer

Q. No Key Q. No Key Q. No. Key Q. No Key
1 D 31 C 61 A 91 B
2 B 32 B 62 B 92 D
3 D 33 [ 63 C 93 C
4 D 34 D 64 A 94 A
5 D 35 D 65 D 95 A
6 C 36 B 66 B 96 C
7 B 37 B 67 A 97 B
8 C 38 C 68 D 98 A
9 A 39 A 69 C 99 D
10 D 40 D 70 B 100 A
11 (o 41 B 71 A 101 A
12 B 42 D 72 C 102 D
13 C 43 C 73 A 103 C
14 C 44 B 74 C 104 A
15 C 45 C 75 A 105 D
16 B 46 C 76 B 106 C
17 A 47 B 77 D 107 A
18 A 48 B 78 C 108 C
19 A 49 A 79 A 109 B
20 A 50 C 80 D 110 B
21 B 51 B 81 D 111 B
22 D 52 A 82 D 112 D
23 A 53 B 83 B 113 D
24 C 54 C 84 B 114 A
25 C 55 B 85 B 115 B
26 D 56 D 86 C 116 C
27 C 57 D 87 D 117 A
28 C 58 C 88 C 118 C
29 B 59 A 89 B 119 A
30 A 60 A 90 A 120 B




