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Section 1 - PartA-Mathematics

1) A quadrilateral has distinct integer side lengths. If the second-largest side has length 10,
then the maximum possible length of the largest side is

A) 25
B) 26
C) 27
D) 28

1) e =t At e i Fard sTonT ster qorles et ¥ | afe guh v ag e i e ma?ﬁ,mﬁa@aﬁaﬁr
SAfershan owg enft

A) 25
B) 26
C) 27
D) 28

200!
2) The largest power of 2 that divides 100! is

A) 98
B) 99
C) 100
D) 101

200!

T iy N SSSNMESPTTTES S S S ¥ s

A) 98
B) 99
C) 100
D) 101
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3) Let ay, ay, a3, a4 be real numbers such that a;+a,+ta;ta;=0and ai+aZ+al+a;=1
Then the smallest possible value of the

(a;—a,)? + (a, — a3)* + (a; — ay)* + (a, — a,)?

expression lies in the interval

p) (©,15)
B) (15,25)
c) 253
p) (3.35)

3)yaf a, a,a,a, ATl HETE T6 YHER & O a,+a,tasta, =0T @3 + a3 + a3 + ai = 1. 7« Frffoassss
(a,—a,)* + (a, —a3)* + (a; —ay)* + (ay — a,)? i1 =ad 7 FfRferaa siaue F gm

A) (0,1.5)

B) (1.5 25)

C) (2.5 3)

D) (3,3.5)

4) Let S be the set of all ordered pairs (¥ of positive integers satisfying the condition
x? — yz = 12345678. Then

A) S is an infinite set
B) § is the empty set
C) 5 has exactly one element

D) S is a finite set and has at least two elements.

4)?Iﬁsu=rm1mm$r@#ﬁﬂ@w (03) s ¥ 7 = 12345678,
A) S wF w wgem

B)S@ﬁﬁagm%

C) S & ¥aw v @ W

D) ¥ wr e wem ¥ Rt w @ A A s
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5) Let A1 4243 As be 4 nine-sided regular polygon with side length 2 units. The difference

between the lengths of the diagonals A14s ang 4244 equals

B) vi2—2

C) 6

D) 2

;ﬂaﬁ‘ql“‘z‘qa""qg o g o ot R vt 2 gt 3 et A1 As o A24s gyt i
A) 2+m

B) \/E—z

C) 6

D) 2

6) Let T1 @2, @n he M nonzero real numbers, of which P are positive and remaining are
negative. The number of ordered pairs G k), j < k, for which @ is positive, is 55.

Similarly, the number of ordered pairs G. k), j < k, for which 7% is negative, is 50. Then
p*+(n—p)*;
the value of 1S

A) 629
B) 325
C) 125
D) 221

6)01:(12!“'1&11171&3131 S &giﬁqﬁpm' ¥4 3 o7 97 %|ﬁﬁﬁfﬁﬁ?§ﬁ(‘f'k).

st | <Kt oy Y et gt ss 8 g wha e O K st/ <K o

a,a 2 N
77K o & i 7T deATt 50 ¥ | 7@ P +(n—p) F1 A a

A) 629
B) 325
C) 125
D) 221
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7)If ab,cd are four distinct numbers chosen from the set 1,23, “'*9], then the minimum
a (4

valueof & d is

w p=
S S
W = o W

©
fau
4
2
3
= |8
Bl

1 Y T &

8) If 72%- 48 = 6xy, where * and Y are nonzero rational numbers, then * ™ equals

A) 3
10

B) 3

¢} 2
10

D) 3
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gar 12748 =067 o o X o V st vt €, qw X T Y aramam

A) 3
10

9) Let AB pe a line segment of length 2. Construct a semicircle S with AB as diameter. Let

T

C be the midpoint of the arc AB. Construct another semicircle T external to the triangle

ABC \yith chord A€ as diameter. The area of the region inside the semicircle T but outside * is

k.-

g ¥
SEEER

=

Q)Wﬁ%AB AT 2%@‘1@1@3%|ABﬁ SATH WA §Y, U el SW|CWAB 1 qeAfig @ | A v
TE g TW‘iEﬁﬁ‘f{ Agc%mﬁaﬁxﬁﬂﬁsﬁm‘chm T AT oY &T | Teda T%FWW%?IW
el S%ﬁm%wm?

A)

&

S o
SETSER L
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(135 25 115 -3
10) Let T(X) pe the remainder when the polynomial * X = 2% + 14 divided

3
by ¥~ — X, Then

A) r(x) is the zero polynomial
B)

C) degree of T is one
D) degree of T is two

r(x) 1S a nonzero constant

135 125 _ ,.115 5 3
10) 7 & fF g % KA L S0 X g i ) | aa
T

B) r(x) UF A i 2 |
o T
by 700

T I g |

FAE1R|

FIAA2E |

43361 can be written as a product of two distinct prime

43361 g

11) It is given that the number
numbers P1/P2, Further, assume that there are 42900 numbers which are less than
are co-prime to it. Then, P1 ¥ P2 jg

A) 462

B) 464

C) 400
D) 402

ll)ﬂwt}ggélaﬁ?ﬁmw(prime)m P1+P2 3 sy 3w i ek o o e 3| Wi o o
42900 T & & R 433611} 4 ¢ 311 30F TE-A9TST (co-prime) 2 | T4 Pat Pz 2

A) 462
B) 464
C) 400
D) 402
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12) Let ABC e 4 triangle with £L-90° pray CD perpendicular to AB. Choose points M and

N on sides AC and BC respectively such that DM ;s parallel to BC 3ng DN i parallel to AC 1f

DM = 5,DN = 4, 0 AC 34 BC 4pe respectively equal to

12) 3y ABC@%‘!@H%&W%%‘LQQW' AB e (D e feam wiman & | W of T foig M Ngwaﬁ

AC G ch:gawﬁma%ﬁ DM, BC oy e 8 o DN, AC s o HE

DM=5DN=4, AC_, BC__ ..
1 4
A) 4' b
39 39
B) 4" 5
38 38
G %" &
37 37
D) 4" 5

13) Let A,G 4nd H be the arithmetic mean, geometric mean and harmonic mean, respectively
of two distinct positive real numbers. If @ is the smallest of the two roots of the

equation 4G = H)IX* +G(H - x + HA-6) =0, 4 -

A) = e i |
B}O<a<1
C) —1 @<l
D) l<a<?2
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13)3fg AG a4 Hwﬂmmmﬁiﬁmaﬁfw; ST, ST a9 etehs A 2, a9

fr=ferfiae e

_ by L - —_ —
AG—H +GH - DX+ HA=6) =0, oo e @ e saredm B

A) —2<a<-1
B) 0<a<l

C) —-1<a<0
D) 1<a<?2

14) In the figure, ABCD ig 5 ynit square. A circle is drawn with centre O on the extended line

(D and passing through A If the diagonal AC i tangent to the circle, then the area of the
shaded region is
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14) foreifera fomr o Aﬂcpwmﬁaﬁ%ﬁmrﬁacjni@m Oﬁs;-:a'rerr A H TSIAT BT UF I Wi S w | A
et AC I TS 2, A ST & 1 ST 2

rQ

D

B C

x5——6_1'"+11x3-5,1'2——3x+2=0i

15) The sum of all non-integer roots of the equation S

A) 6
B) 11
€ =5
D) 3

x> —6x*+11x3—5x*-3x+2=0

15) TeftaRr - & avft srquife gelt &1 AR

A) 6
B) -11
C) 75
D) 3
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Section 2 - PartA-Physics

16) Consider the following statements (X and Y stand for two different elements)

(I) 32X% and 33Y® are isotopes.

(IT) 42X* and 4, Y*® are isotopes.

(111) sX'™ and g Y'"" have the same number of neutrons.
(IV) 92X>*% and 94Y>** are isobars

The correct statements are:

) Il and IV only.

) L Il and IV only.

) II, IIT and TV only.
)

A
B
C
D) LIIL Il and IV.

16) freferfiad st o (X 3 Y 81 3760 e (elements) 3T 29T €)

(I) 12X Te 4, Y eI (isotopes) & |
(1) X% U, Y™ e § |

(1) X"™ O Y7 ¥ g7 o S aue 2
(V) X2 U ,, Y2 T (isobars) & |

Tt o fre 2

A) s Il s IV
B) %= |, Il s IV
C) Faa II, Il shx IV
D) = I, II, 11l st IV
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17) A student performs an experiment to determine the acceleration due to gravity g. The
student throws a steel ball up with initial velocity ¥ and measures the height /4 travelled by it at
different times . The graph the student should plot on a graph paper to readily obtain the value
of gis

A) hversus ¢.

B) & versus .
C) h versus Vi.
D) A/t versus ¢

17) U feremeff e wror gt S et o fore e e i & | et v e i e @ i il o F S @ s
AR THAT (W 11g gRT a3 i T S 4 6 War @ | o % W S Sieer @ {1 0 3 fore, faremeff =y v o gy ow e
|1 AT AT REd T =1fe ?

A) A7 ETIH ¢

B) A% EUH £
C) h¥FEE
D) A/t EUE ¢

18) A person goes from point P to point Q covering 1/3 of the distance with speed 10 km/hr,
the next 1/3 of the distance at 20 km/hr and the last 1/3 of the distance at 60 km/hr. The
average speed of the person is

A) 30 km/hr
B) 24 km/hr
C) 18 km/hr
D) 12 km/hr

18) U =Afeh feig P & fofg Q e 9t 1/3 10 kan/hr 31 =11 &, 37Tedt 1/3 gl 20 km/hr 1 =1t & qorm 3ifew 1/3 20 60 k/hr
it =1 & 7 A & | =afE Y A e e g

A) 30 km/hr
) 24 km/hr
)
)

18 km/hr
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19) A person looks at the image of two parallel finite length lines PQ and RS in a convex
mirror (see figure).

Which of the following represents schematically the image correctly? (Note: Letters P, Q, R
and S are used only to denote the endpoints of the lines.)

19) s =tk 3ael g § GHI= S @i PQ iR RS ¥ wiafers =i gwar & | (e i) |

P Q
R S
e 0 & = | @i wE wffers i gwiar 2 2
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>
>
NS

/7 >
B e ;»%j - -———-——E?A & p A " D,//}
/] f] A d
— T j 5 7 A —: A
g ”1'] " / :/?l //f'f
7 7 7 7
A B C. D

Sozm>
oOw>

20) In Guericke’s experiment to show the effect of atmospheric pressure, two copper
hemispheres were tightly fitted to each other to form a hollow sphere and the air from the
sphere was pumped out to create vacuum inside. If the radius of each hemisphere is R and the
atmospheric pressure is P, then the minimum force required (when the two hemispheres are
pulled apart by the same force) to separate the hemispheres is

A) 2nR*P
B) 4mR%P
C) nRZP

D) nRZP/2

20) Tt (Guericke) 3 T § ArgHSeli 2 & 31a i foar 3 fore afer & 2t srefgfer el &1 O 30t & 91y S
e e s ST 2, 39 36 e § Fata e e 3 foo g frea & st 2 | afe sde sreiie £t fsan g 2 st
A AT PR, T AL AT e H % Forg =g7aw o sret enn g 2

) 2nR*P
) 4mR*P
)

)

mw

TRZP
TR2P/2

o O
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21) Positive point charges are placed at the vertices of a star shape as shown in the figure.
Direction of the electrostatic force on a negative point charge at the centre O of the star is

2q

- LW

A) towards right
B) vertically up
C) towards left
D) vertically down

21) form 3 e srgam veTere foig 1T %6t Ush Ar- AT % S ot w@ S 2 | a & g O T e v suren fog aew
o fet gt a1 fowm e &l 2

2q

A
Xe X

\V4
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22) A total solar eclipse is observed from the earth. At the same time an observer on the moon
views the earth. She is most likely to see (E denotes the earth)

22) et & U U T T ST STAT € | Jt W S 7 U SaTs et # qwar & | 98 ey & fop vt @ @ 2 (B et
1 2fira e 2 |)

gaue
gQw»
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23) Ice in a freezer is at =7 °C. 100 g of this ice is mixed with 200 g of water at 15 °C. Take the
freezing temperature of water to be 0 °C, the specific heat of ice equal to 2.2 J/g °C, specific
heat of water equal to 4.2 J/g °C, and the latent heat of ice equal to 335 J/g. Assuming no loss
of heat to the environment, the mass of ice in the final mixture is closest to

A) 88 g
B) 67¢
C) 54¢
D) 45¢

23) U WA (freezer) § a% -7 °C W@ | 36 &% & 100 g 1 15 °C W e 200 g ot ¥ femn siwar | ot o femsrt
T 0 °C, 7% i e e 2.2 1/g oc, o i e T 4.2 1g °C quvad i qw F 335 1/ ¥ avE e | wE oo
ATATERVT H ST 1 grE TeT e 2, ae sifaw fisyor § v w1 gegmm e 0 @ fras adiv 2 0

A) 88 ¢
B) 67¢
C) 54¢g
D) 45¢

24) A point source of light is placed at 2/ from a converging lens of focal length /. A flat
mirror is placed on the other side of the lens at a distance d such that rays reflected from the
mirror are parallel after passing through the lens again. If /= 30 cm, then d is equal to

A) 15 cm.
B) 30 cm.
C) 45 cm.
D) 75 cm.

24) TS 1 U f&ig 910 UF £ Fieha it At S7gafta of) @ 2.4 1 i o va ST @ | O weae a9 et gl @ o 2
39 SR Tt ST & 6 ador & waftia ot o & drem ere v werar & S ® | afE 7= 30 em, 79 g% A 2

A) 15cm.
B) 30 cm.
C) 45 cm.
D) 75 cm.
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25) The word “KVPY” is written on a board and viewed through different lenses such
that board is at a distance beyond the focal length of the lens.

Ignoring magnification effects, consider the following statements.

() Image (i) has been viewed from the planar side of a plano-convex lens and image
(i) from the convex side of a plano-convex lens.

(I1) Image (i) has been viewed from the concave side of a plano-concave lens and
image (ii) from the convex side of a plano-convex lens.

(Il1) Image (i) has been viewed from the concave side of a plano-concave lens and
image (ii) from the planar side of a plano-convex lens.

(IV) Image (i) has been viewed from the planar side of a plano-concave lens and
image (ii) from the convex side of a plano-convex lens.

Which of the above statements are correct?

A) All four.

B) Only (III).

C) Only (IV).

D) Only (1), (I1I) and (IV).
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25) U =TS T YTeg <K VPY" foran & S g T <idi & @ St € | e 1 e i i gl 8 @ e g |

(i)

\H}

HATEE (magnification) 3 THTET T S Tei &d g FH &Y 0 oFH &:-
(1) forest (i) T Usk GHAATIS | o G 66 <l 3R d Ud fon (i) 1 U auaaad o i 30 ffed i IR 8 3@ g |
(1) forvat (i) =1 sk awdetEdd oig F sradd e $ 3 8 ud fane (i) 1 v anderad o i 3ae ffd 6 s d 2@

™I §|

(111) Tt (i) 1 Uk THAcTade <iF T Sade & i 3 A ud o (i) % U aaaee ol o 3o fee o S 2w e
2|

(1V) Fort (i) 1 O aHaeTEde o & TRac i e i 3 @ ud fa (i) 1 U gHadid ou i 39 e o AR g
TR |

I § #9 U FYT a9 87

A) et =m

B) e (11I)

C) Fad (1V)

D) &ad (1), (111) 3 (1V)
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26) A ball is dropped vertically from height / and is bouncing elastically on the floor (see
figure). Which of the following plots best depicts the acceleration of the ball as a function of
time.

h
t

3

| NN

NN\
A)rh

-l- - |

< "
B)

-Ji

BLAN. 2,

sV Vot
e

A

> -

g4 Lt
0
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26) ST o Her AR H T T E, U iie for 4 Fan @ fen e B, we W v €9 9 Iwadt @ | e & 5 e
ﬂ?{é?ﬁ'(m{acceleraticn) %1 999 & %ol & &9 U 29171 &;

h
t

)

8l \ N\

B\ O\ \
A)

.—l- . -

£ "
B)

N

| I A

s VOt
c)

_.Jl

| : : U
D)
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27) A student studying the similarities and differences between a camera and the human eye
makes the following observations:
(I) Both the eye and the camera have convex lenses.

(ID In order to focus, the eye lens expands or contracts while the camera lens moves forward or
backward.

(TIT) The camera lens produces upside down real images while the eye lens produces only
upright real images.

(IV) A screen in camera is equivalent to the retina in the eyes.

(V) A camera adjusts the amount of light entering in it by adjusting the aperture of the lens. In
the eye the cornea controls the amount of light.

The correct statements are:

A) Only (D), (IT) (IV).

B) Only (I, (IIT), (V).

C) Only (I), (I), (IV), (V).
D) All

27) U Tl 3 3 A= o SATal o sl aHMaT UF SAHHal 1 ST #1118 | a8 e A i i w8
() sifg S FAL AT Saer eie & |

(I1) H1oFH B AT =1 oie Fetdl Ud Taehen 2, Stalfs a1 od 30T A i id #Fr e |
(111) L 31 &4 andfash o 3e21 & & SH1dT 2, Sdfeh AT &l o Faed aredfae o, St Hier (upright) 21 2, SHMETE |
(IV) 3% 1 9af 31fE ¥ e % Jaqea ¢ |

(V)mwaﬁmﬁmiﬁwﬁﬁﬁ%iﬁ(apenum)#mﬁma%ﬁﬁ%mﬁmﬁa&i—mtcomea)
wehTgr it A b g |

A HITE -

A) Fad (1), (1) (IV)

B) e (1), (111), (V)

C) & (1), (1), (IV), (V)
D) Tt
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28) A particle starts moving along a line from zero initial velocity and comes to rest after

moving distance . During its motion it had a constant acceleration T over 2/3 of the distance,
and covered the rest of the distance with constant retardation. The time taken to cover the
distance is

J2d/3f

A)

) 297
C) V3d/f
0y VI

28) WS T U B (@] T I TR =T (initial velocity) § Feid §311 ¢ 3l 7 3 o %eh ST & | 39 7Iid o 4109, 2/3 30 dF
mwﬁaﬁwﬁfwéaﬂta%mﬁ#aﬁﬁﬁww%ﬂaw%| o L0 T T S H el W (o @ 2

» VT3
) 2T
C) J3d/f
D) J3d/2f

29) If the image formed by a thin convex lens of power P has magnification m then image
distance Vis

1-m
Rl
A) P
T}_ler
B) P
m
PR
C) i
1+2m
o=
D) P
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29) Af TF g I 0 FSTHE &7AT (power) PR, m STEHA (magnification) % @1 fawar srrer 2, 7t farey 1 281, V gt

1-m
v =
A) 3
1+m
v =
B) P
m
v =—
C) i
14+ 2m
v =
D) P

30) A long cylindrical pipe of radius 20 cm is closed at its upper end and has an airtight piston
of negligible mass as shown. When a 50 Kg mass is attached to the other end of the piston, it

moves down. If the air in the enclosure is cooled from temperature 7 to ; — ‘ST, the piston

moves back to its original position. Then AT/T
= 10 m/s?, atmospheric pressure is 10° Pascal),

)
P—

is close to (Assuming air to be an ideal gas, g

A) 0.01
B) 0.02
C) 0.04
D) 0.09
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30) ST T Herm 21 1 9T T €, U o SeAiene et el B 20 om B, 3 U 91 1 o T T R | 36 S
UF IREH A%E (airtight) T (piston) # | AT 38 Haelt 3 0 SR T S0 Kg W aieaht faan S, aa 7g e s arar @ | afe
oY [cnclosurc}%maﬁﬂaﬁw T@T —AT

T S o ST, a1 et aTd fael 9ot e 9 e <! @ | ae
ATJT

61 A1 379 § Tk e @ (A1 =1 SATaw] I 1 Toran S g=10 ny/s?, arqeeeta ame 10° arashe £ ) 2
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Section 3 - PartA-Chemistry

31) The structure of 3-methylpent-2-ene is

31) 3-HYA Y2 -2-37 (3-methylpent-2-ene) 31 E=AT &

e
B)_<:/

C)

1<
o

32) The stability of carbanions

o o O
CH3CH,CH,CH, CH3CHCH,CH; (CH3),C

1 I 11

follows the order
A) MI<IV<I<II

B) I<II<IV<II
C) llI<lI<I<IV
D) IV<II<II<I

e
CH5C(Ph)CH;CH4
v
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32) f=ifera =1ef =BURFT (carbanions)
9 o] o S
CH3CH,CH,CH, CH3CHCH,CH; (CH3),C CH3C({Ph)CH;CH,
I II III v

F g # #9 W 9 AE 8
A) III<IVv<I<I

B) I<II<IV<II
C) M<II<I<IV
D) IV<IlI<II<I

33) In the following reaction

® o

: N, CI™ ©0H NaOH
the major product is
o
A)
<8

Page270f57



Setld:39_8 05_NOV-2017_BATCHO1

33) fr=ifsra sfafwn o
@ﬁch . ©/0H NaOH
T 3T &

O'C,

J

B) O NH;

© ©/ CH
N -
ve)

oy

34) In the reaction of 1-bromo-3-chlorocyclobutane with two equivalents of sodium in ether,
the major product is

A) BrMm

oot

C) c&—<>—<>—0|
p) <
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34) 1313 -FERT AIgaAT A 1§ H a1 wded Hifeam & wne Al § ey s @

35) The order of basicity of

NH» 1
ot ot O R
03N H

2
I I 111 IV

in water is

A) IV<II<I<II
B) II<I<IV<II
C) IV<I<I<Il
D) I<II<I<IV

35) fmifsna Fifieet
NH, :
oo O §
O,N N H
I I il v
1 SIS § SRERAT 3 5 2
A) IV<II<I<I
B) H<I<IV<III
C) IV<I<II<II
D) I<II<I<IV
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36) The first ionisation energy of Na, B, N and O atoms follows the order

A) B<Na<O<N
B) Na<B<QO<N
C) Na<O<B<N
D) O<Na<N<B

36) Na, B, N T& O THTUIST 3 Yoo SR ISt o HET s o remt 2

A) B<Na<O<N
B) Na<B<O<N
C) Na<O<B<N
D) O<Na<N<B

37) Among P,0s, As;0s, Sb,0; and Bi,Os, the most acidic oxide is

37) P,0s, As,05, Sb,0, T Bi,O, H H a4 AT 3ATadTse 8

A) P:0s
B) AS;O3
C) Sh:0s
D) BiO;

38) Among K, Mg, Au and Cu, the one which is extracted by heating its ore in air is

A) K

B) Mg
C) Au
D) Cu

38) K, Mg, AuUd Cu H # o w1q 1 303 31 =1 g 1 i o Freaefifer (extract) o sman 2

A) K
B) Mg
C) Au
D) Cu
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39) The metal ion with total number of electrons same as S is

39) feifend & & form a1q 21T o et Seldge ol ST S & Joldg i T o e 8

A) Na*
B) Ca®*
C) Mg*
D) Sr**

40) X g of Ca [atomic mass = 40] dissolves completely in concentrated HCI solution to
produce 5.04 L of H; gas at STP. The value of X is closest to

A) 4.5
B) 8.1
C) 9.0
D) 16.2

40) X g Ca [TEHTY] ¥R = 40] AT HCI % =YeT § [od: gt §LALRL (STP) W 5.04 L H, 14 31 & | X o1 9 Fr 7 4 s
Tordr

A) 4.5
B) 8.1
C) 9.0
D) 16.2

41) A 20 g object is moving with velocity 100 m s™'. The de Broglie wavelength (in m) of the
object is

[Planck’s constant /i = 6,626 x 1074 ] 5]

A) 3313 x 107
B) 6.626 x 10
C) 3.313 x 107!
D) 6.626 x 107!
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41) 20 ¢ T UFH T 100 m s~ 37 faeiier 8 | 39 =% %1 < aAred (de Brogli) 71 36 (2t #) 2

[eTeh s A= 6.626 x 107 5]

A) 3.313 x 107
B) 6.626 x 1073
C) 3.313 x 107
D) 6.626 x 107!

42) In a closed vessel at STP, 50 L of CHj, is ignited with 750 L of air (containing 20% O5).
The number of moles of O, remaining in the vessel on cooling to room temperature is closest
to

oz
—~] th b3 G0

& b A

42) |raTaT, (STP) W ot sig ada & 50 wftet CH, &1 750 et &ar (s 20 % O, ®) 3 A1 SeT™T S € | FHL o qrishs
(room tcmperamre)q(ggfma;mﬁﬁ?ﬁmaaO;%Mﬁmmﬁ?ﬁﬁﬁﬁiﬂ%m%

A) 5.8
B) 2.2
C) 4.5
D) 6.7

43) CO; is passed through lime water. Initially the solution turns milky and then becomes clear
upon continued bubbling of CO». The clear solution is due to the formation of

A) CaCOs

B) CaO

C) Ca(OH);
D) Ca{HCO;h

43) 53 % STt § CO, e wanfe fapa Strem 8 | iy # siver gferan a1 <ma 2 3 CO, e wanfed i o et T & 1 2 |
T8 U (efafad 8 8 fFass 599 % H gar g

A) CaCO;

B) CaO

C) Ca(OH),
D) Ca(HCO:)
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44) The maximum number of electrons that can be filled in the shell with the principal
quantum number n = 3 is

A) 18
B) 9
C) 8
D) 2

44) T FEEH BT (principle quantum number) n = 3 9Tel & T Aftrehad fha gefaa 90T ahd &

8

o2z
N 00 O —

45) The atomic radii of Li, F, Na and Si follow the order

A) Si=Li>Na>F
B) Li>F>Si>Na
C) Na>Si>F>Li
D) Na>Li>Si>F

45) Li, F, Na T Si % wemy] Bt &1 & o1 s w2

A) Si>Li>Na>F
B) Li>F>Si>Na
C) Na>Si>F>Li
D) Na>Li>Si>F
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Section 4 - PartA-Biology

46) The major excretory product of birds is

A) urea

B) uric acid
C) nitrates
D) ammonia

46) uferdt #§ qer seart geme Frm d @ a2

A) gfen

B) ik a7t
) dge
D) IHIRT

47) Codon degeneracy means that

A) several of the amino acids are coded by more than one codon.
B) one codon can code for many amino acids.

C) one amino acid can be coded by only one codon.

D) the codons are triplet nucleotide sequences.

47) W21 (FIEH) T SAuaiar (o) & e arerd &7

A) T ST AT F Feeiad T § SAE1 el 9 2T e,
B) U e 3 ST STRAT T eoia S Hebdl 2.

C) T 37T 375t 1 FEena Fact U T § &1 Tehell 2.
D) U Weke i Afaerrerss & 5 2.

48) In cell cycle, during interphase,

) two daughter cells are produced.

) the nucleus is divided into two daughter nuclei.
) the chromosome condenses.

)

A
B
C
D) the DNA is replicated .
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48) TR Teh o S HTET (F20) F oA

A) 3t i s 2

B) ¥z, 31 Tl fezanrett § foarford 2 < £,
C) T " 81 S €,

D) guAe Fit wfesrfa (efre)yad 2.

49) Transfer of genetic material between populations is best defined as

A) gene flow.
B) genetic drift.
C) genetic shift.
D) speciation.

49) AT o W ST (SHTF) TeTT o T il ol Téish sqrea (= o & i 91 &t 82

A) SiF waE

B) ST STuEAw (SHfeE fawe)
C) sHFT fage (sHfes firge)
D) e & (FHuym)

50) Which ONE of the following statements is CORRECT about the tobacco mosaic virus?

) It affects all monocotyledonous plants.

) It affects photosynthetic tissue of the infected plant.

) It does not infect other species belonging to the Solanaceae.
)

A
B
Cc
D) It infects gymnosperms.

50) Fe1 3 & 2 &1 o S A fowr] e dae &

A) g2 aft vamaftart dYet 6t e s 2.

B) IE WA UTel o WehTaT Hegst AT 1 e Far g,

C) a8 Hic-HT et & Heiftr 327 werfert 1 Esiia Te e 2.
D) % SISl it Hahfd F 2.
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51) Which ONE of the following statements is CORRECT about placenta?

A) Placenta is permeable to all bacteria.

B) Oxygen and carbon dioxide cannot diffuse through the placenta.
C) Waste products diffuse out of placenta into maternal blood.

D) Placenta does not secrete chorionic gonadotropins.

51) e 8 & = | e e (e F R i a2

A) s1aw adt sframe 3 forg gromer 2 2,

B) sfiadtei 3 e =18 sigarss s & fafa 18 & g £
C) =fstE @) v 9 @ faafa g arar % o J e o .
D) 319, ShITeETfes T 1 S 9e sl 2,

52) The respiratory quotient of the reaction given below is

2(Cs51HosOg) + 145 O 102 CO; + 90H,O + energy
A) 0.703
B) 0.725
C) 0.960
D) 1.422

52) 1=l FuTTelt AT SATGRAT 3T 2 T T 87

2(Cs1HgaOs) + 145 O2 102 CO2 + 90 H20 + FHaT

A) 0.703
B) 0.725
C) 0.960
D) 1.422

53) Which ONE of the following statements is INCORRECT about nucleosomes?

A) They contain DNA.

B) They contain histones.

C) They are membrane-bound organelle.
D) They are a part of chromosomes.
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53) e 1 & % @ e =faerrEm 3 e b e 20

A) I T B 2.

B) ¥ feeeid a1 2.

C) & ferectt & a8 g Fiferai &,
D)  morgat 1 fewn & &

54) The immediate precursor of thyroxine is

A) tyrosine

B) tryptophan
C) pyridoxine
D) thymidine

54) syrgaiere 1 Fereey et gfafedz sy Fra g a 22

A) TTEUEE
B) feweite
C) i
D) mEfE

55) The maximum number of oxygen molecules that can bind to one molecule of hemoglobin
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56) Which ONE of the following biomolecules is synthesized in smooth endoplasmic
reticulum?

A) Proteins

) Lipids

) Carbohydrates
)

B
G
D) Nucleotides

56) et 4 & foper Siferep avoy o Eisdyron feraett s et siTferar & & 22

A) "=
B) fefuzga
C) FHETeREzE
D) =fferarersgd

57) The products of light reaction during photosynthesis include

) ATP and NADPH
) 0,and NADP*

) Oz ﬂ.ﬂd Hzo

)

A
B
C
D) NADP" and H,O

57) TERTST WEINT 3 SR T (Ange) rfufn F 3ae e i a s a €

A) ATP six NADPH
B) siriem sit NADP*
C) simfiwt i H,0
D) NADP* sit H20

58) Hypothalamus directly controls the production of which of the following hormones?

A) glucocorticoid and insulin

B) insulin and glucagon

C) atrial natriuretic factor and gastrin
D) glucocorticoids and androgens
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58) feferfaa 5 @ form 2= =1 3eares egmee e & € e g 2?

A) TR FEEE 3R e
B) 34 3R wi

C) ufeme At T ofw g
D) T IR U

59) Which ONE of the following drugs is NOT obtained from fungal or plant sources?

A) Penicillin

B) Reserpine

C) Acetaminophen
D) Quinine

50) fg o § = ot <feft, e a1 aTey it & uTe T A 82

A) Uffafem
B) wd=

C) ufresriareT
D) A

60) Jean-Baptiste Lamarck explained evolution based on

) natural selection.
) survival of the fittest.
) mutations.

A
B
Cc
D) inheritance of acquired characteristics.

60) ST e omr 3 3famm i =gme e d | e s o e

A) WTEHTH ==

B) Ay Y IiEar
C) IafEdd

D) IuTfsta et S s
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Section 5 - PartB-Mathematics

61) Let S be the circle in XY plane which touches the *-axis at point A, the ¥ -axis at point

B o oox Byt =1
and the unit circle

0CA

at point c externally. If 0 denotes the origin, then the angle
equals

61) a9 o S XY e wow g g, S x-waﬁ@ﬁg e A =i faig B o st s 8, e e
2 s
g @ _laﬁa@mﬁﬁgCWWW%mﬁoqﬁﬁg%mm OCA
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62) In an isosceles trapezium, the length of one of the parallel sides, and the lengths of the

non-parallel sides are all equal to 30- 1 order to maximize the area of the trapezium, the
smallest angle should be

X

g ¥
N w I ONS

L2

62) UF HHfZaTE v I (isosceles trapezium) o T HHT ST T SRS T Tt STHT=0 [T il orwaims 30%|
T BT A % HAfuan aEhe 3 forg, =pes o g

E

[
NI W lH oA

Lz

63) Let A1:42:4: pe regions in the *Y-plane defined by

4; =X,y x2+22 <1}
A, = {(oy): IxP +2V2ly PP < 1},

A3 = {6, ¥): max(Jx],V2Iy]) < 1},

Then
D) Ag - Az - Al
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A, Ay A; xy

63)AF & T A WA ST s UFR E 5

A; ={(x,y):x®2+2y2< 1},
Ay = {Go¥): |1 + 22y < 1},
A; = {(x,y): max(|x|,V2|y|) < 1}.

dd
A) A; DA, DA,

64) Let ABCD pg 4 square and Epea point outside ABCD gych that B4/ C are

collinear in that order. Suppose EB =ED =130 4p the areas of triangle EAB gng
square ABCD g equal. Then the area of square ABCD jg

sty ABCD maisqmontig B ABCD gammmmamafe £14 sive C ot opm it et collinean &
marp P8 = ED=VI130 oy EAB ot ABCD 5 s s ¥ at. ABCD 7 o
A) 8

B) 10

&) V120

D) V125
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65) Consider the set A={123.., 30}. The number of ways in which one can choose three

A

distinct numbers from “* so that the product of the chosen numbers is divisible by %is

A) 1590
B) 1505
C) 1110
D) 1025

657 3 P o e gt B 4 = 10230030} o e oy st (oumber of ways), e 4 d#

i ST HEATd 3 e <Y ST fo ST g Tt w6 e ? & e 21, 2

A) 1590
B) 1505
C) 1110
D) 1025
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Section 6 - PartB-Physics

66) Two different liquids of same mass are kept in two identical vessels, which are placed in a
freezer that extracts heat from them at the same rate causing each liquid to transform into a
solid. The schematic figure below shows the temperature 7 vs time ¢ plot for the two materials.
We denote the specific heat in the liquid states to be C; and C;» for materials 1 and 2
respectively, and latent heats of fusion U, and U respectively.

!
Choose the correct option.

A) C,>Crand U, < Us
B) Ciry=Cpand U, = U,
C) Cuy<Cpand U; > Us
D) C.;<Cpand U, < Us

66) &1 HHET ST H AU ZeA9H % & AT Zai i T@1 141 8 | 39 Td-1 %1 U T9ideh (freezer) H @1 @71 8, 1 349 € HHH
W FOAT FohTel o Tl 7 o ot | uiatdd e oar & | e e o feer 8 et vert & fau aome 7w o ey

s femaman e & | ward 1 3 2 1 g9 sraens | fafie s ¢, 3 G0 3 R 9 v, 3 0, e e e
FETd &,

T
1

gdl fawer gfe

A) Ci1>Crosit U< U2
B) Ci1> Cr23it Us> U:
C) Cu1 < Crz3im Uy > U2
D) Cu1 < Crzsit U< U2
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67) A long horizontal mirror is next to a vertical screen (see figure). Parallel light rays
are falling on the mirror at an angle a from the vertical. If a vertical object of height h is

kept on the mirror at a distance d > h tan(a). The length of the shadow of the object on
the screen would be

A\

SCreen

A) h/2
B) 4 tan(a)
C) 2h
D) 4h

67) U el &fcrst ador it v Featet w2 F et § war wn ¢ (o 2fiad) et @ o Fr s g e o anre frt afor

o fireelt & | afe /35T o Uk Suae sreq i 20T e 8 i o>/ tan(Q) T T@T ST, A1 T2 9] F WSTE hi oraTs 11
gt 2

SCreen

A) hi2
B) A tan(a)
C) 2h
D) 4h
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68) A spherical marble of radius 1 cm is stuck in a circular hole of radius slightly smaller than
its own radius (for calculation purpose, both can be taken same) at the bottom of a bucket of
height 40 cm and filled with water up to 10 cm. If the mass of the marble is 20 g, the net force
on the marble due to water is close to

) 0.02 N upwards
) 0.02 N downwards
) 0.04 N upwards
) 0.04 N downwards

68) 1 cm Frsar i vz gt i Meft U 40 cm Feft s1edt & aa # fua gefta foz o, o s mia & B a ot am 2,
o Gt & (TR & foru 21 Brsanadt it aam foram < aaan 8) aiedt F 10 om F=m8 a9 ot v & | 3 wiveft #1 2s3mm 20 g 2,
1 39 UL U1 3 GRT & St 349 | FoRdeh ahdre g 2

A) 0.02 Nwm 1 sir
B) 0.02 N4 # sin
C) 0.04 Nwmw # sir
D) 0.04 N+ # sin
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69) In the circuit shown below (on the left) the resistance and the emf source are both variable.
The graph of seven readings of the voltmeter and the ammeter (/" and /, respectively) for
different settings of resistance and the emf, taken at equal intervals of time A¢, are shown (on
the right) by the dots connected by the curve EFGH. Consider the internal resistance of the
battery to be negligible and the voltmeter and ammeter to be ideal devices. Take Ry =Vy/1y.

1 G

T

||| 0 / : :
" 0 I T

Then the plot of the resistance as a function of time corresponding to the curve EFGH is given
by

R
R berssssnsnsonsmrm st s H
F i
Ro ity s i
: G £
E : :
] - . -
1] 2A1 4Ar .
A)
R
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69) et gETe gty & @t ) TR O emf @i S E aiad # | wfir £ ser-srer afiftafEt F o aeedie ok
STHYT (FHET: VTR /) Y 7 WHT (readings), ST Ua sTeR @HATaUe (At) T fore e €, i1 g & 9% EFGH & ®9 | fa@mr
T & (araf st 3E) | o et R e ardfies afedy g  ei deeiet ua srier et 3ua E |

o f R, S Vil

4%_@_ 2V ferevens i i v H
- [ .

1 G

R
2Ry prrerermmemimsassianinianaeiiranas H
F
Ro E
= iG
E :
0 - -
0 241 4Ar oA [
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0 :
B) 0 A dAr 6Ar 1
R
2Ro

Ry o .
Ro/2
0 :
C) 0 24 44 6Ar T
R
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70) Stoke’s law states that the viscous drag force F experienced by a sphere of radius a,

moving with a speed V through a fluid with coefficient of viscosity 7, is given by F = émav

If this fluid is flowing through a cylindrical pipe of radius 7, length Land a pressure difference

of P across its two ends, then the volume of water V which flows through the pipe in time ¢ can
be written as

()

k

1s a dimensionless constant. Correct values o and € are

where fa b

70) 21k o FREHTTAW, T 2 Brea &1 e 5 for n ST U (coefficient of viscosity) 3 3 & U < i wfevel 2, W
TSR 7 (viscous drag) Fﬁwmﬁaﬂwﬁﬁaﬁﬁﬁmw% :

F=arl sV

TR ET | et ¥ U S Tt freh wa !%aﬂtéﬁé\ﬁ#aﬁﬁﬂm‘p%&mm%mﬁ Uy i a2 g o
v Y e e & Erefie e s e 2

V a
. e b
c=k(7) mr
wet ¥ famr Reiw 2 (@ 2, 0 i € wwdtmmam 2

A)a=1lb=—1’c=4
B)a=—1lb=1, c =4
C)a=2’b=—‘lc=3

D)azl'b=—2’c=—4
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Section 7 - PartB-Chemistry

71) The reaction of an alkene X with bromine produces a compound Y, which has 22.22% C,
3.71% H and 74.07% Br. The ozonolysis of alkene X gives only one product. The alkene X is:

[Given: atomic mass of C=12; H=1; Br= 80]

A) ethylene
B) I-butene
C) 2-butene
D) 3-hexene

71) forelt stesh X oY sl o g srfferen st o Aifie Y Se9+ grar @ S 22.22% C, 3.71% H TS 74.07% Br 2 | el
X T ST (0zonolysis) BT U5 3eTE 34T 8 | ST X &

(e 7T &: GO AT C = 12; H= 15 Br = 80]

A) i
B) 1-sad
C) 2- =¢m
D) 3-wim

72) In the following reaction

Hg** dil. NaOH
X

H,C-C=C-H —— . EE—

H,0" PhCHO

X and Y, respectively, are

HsC.__CHO
X= He e~ CHO Y= \[
A) Ph
0 0
X= Y=
B) Ha(:)kcug I'l—,{:Jv\Ph
x= 0 - MO e
C) HsC” “CH; CHs
D) X= H € CHO Y= Hc”Fph
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72) Freafafas afufrmsyd
Hg**
HsC-C=C-H ——— =
H40*
XY #wm &
X= H,c” CHO
A)
% 0]
B) ) II3()"JL(ZI|3
" 0
C) - It3(:JJ\CiI3

- .
D) X H:C”™ “CHO

dil. NaOH

[ .

PhCHO

4

ZPh
CHs

Y= H, e " ph

73) KMnOj reacts with H>O; in an acidic medium. The number of moles of oxygen produced

per mole of KMnOy is

A) 2.5
B) 5
€] 1.5
D) 2

73) KMnO, 3wt qream § H,0, & $Affzrn @ & | ufd aie KMnO, 3 g1 Senfaa it 3 aiell 1 9@ 2 |

A) 2.5
B) 5
C) 1.25
D) 2
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74) The photoelectric behaviour of K, Li, Mg and Ag metals is shown in the plot below.
If light of wavelength 400 nm is incident on each of these metals, which of them will
emit photoelectrons?

[Planck’s constant h = 6.626 x 107 J s; velocity of light c=3 x 108 ms™';1 eV = 1.6 x
1072

i
2 7t
e K//u Mg/ Ag
o S /
s / /
L3] )/
= v
- // /
© //
o /
o i
- F A
= { [ y P,
o &
't i Vi
-~ !/ / /
@ i J/
c £ S /
- f / /
FiY F
i 4 /  /
A i —L , R -
2 3 4 5

K

K

K, Liand Mg

K, Li, Mg and Ag
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74) et faw e s¥ivE H K, Li, Mg U6 Ag =Tq %1 931 fS=ldi (photoelectric) s7aen fawmn w 2 | af2 400 nm atr 2k &1
ST I At gt e s g 8, A Frafeiaa 9 @ e g e getage seatsia s
[wetiar Faia h=6.626 x107° T s; TR A Md c=3 % 10°ms'; 1 eV =16 % 10" J]

i

K/ /L Mg, / Ag
E rr.-f' / / .;’j
/S /

E: i j

I B

T Wi Sl (ev)

A) K
B) Kud Li
C) K, Liwd Mg
D) K, Li, Mg = Ag

75) A piece of metal weighing 100 g is heated to 80 °C and dropped into 1 kg of cold
water in an insulated container at 15 °C. If the final temperature of the water in the
container is 15.69 °C, the specific heat of the metal in J/g.°C is

75) 100 g ¥ 3 UF 914 & %< H1 80 °C T TH foram Sl & | 5 38 vaf Iwmedt sidd | Hig | kg 372 ST # Frar i &, St
15 °C AT 9T E | AfE & | STt 0 Sm I 15,69 °C B, 7 J/g.°C 39S § o v ffeve sy v ww e
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Section 8 - PartB-Biology

76) The nucleus of a diploid organism contains 3 ng of DNA in G, phase. Which ONE of the
following statements describes the state of the cell at the end of S phase?

A) The nucleus divides into two, and each nucleus contains 3 ng of DNA.
B) The nucleus does not divide, and it contains 3 ng of DNA.

C) The nucleus divides into two, and each nucleus contains 1.5 ng of DNA
D) The nucleus does not divide, and it contains 6 ng of DNA.

76) U TefUra Sfia % G, e At e 1 3 ng S0 &, 7 6 6 %1 81 YA S NI & $d H 96 ST i g9 i
ST FAT 27

A) Fezeh a1 Wt & forafora 2 st 2, 31 FeEeht 7 3 ng dwAT R,
B) s Ao t@ar & 3 368 3 ng v 2.
C) gk o it 8 farriom & s &, 391 et 8 1.5 ng ST R,
D) Feza stferafor Tear @ o 399 6 ng oAU R,

77) Three cellular processes are listed below. Choose the CORRECT combination of
processes that involve proton gradient across the membrane.

i. Photosynthesis ii. Aerobic respiration iii. Anaerobic respiration
) ii and iii
) iandii
)
)

1, il and iii
1and iil

77) = it wsmensi 7 g & et 2, fareeft o St Wi o v 1 ST e avedl W F wel S
T

i, ST EINOT i, A gE i A e

A) i s ii
B) i siii
C) i, ii % i
D) i s il
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78) The concentration of OH" ions in a solution with the H™ ions concentration of 1.3x10*M
is

A) 77x 104 M
B) 1.3x10%M
C) 2.6x 10°M
D) 7.7x 10°' M

78) vx faerm, o H* ot it wigar 1.3x10* M 2, % OH sidi & wigan fra @vfi?

A) 7.7 x10* M
B) 1.3x 104 M
C) 2.6 x10% M
D) 7.7 x 101" M

79) Given that tidal volume is 600 ml, inspiratory reserve volume is 2500 ml, and expiratory
reserve volume is 800 ml, what is the value of vital capacity of lung?

A) 3900 ml
) 3300 ml
) 3100 ml
)

1400 ml

79) AfE AR (2ESE) A 600 ml, 3T w61 GUfer (Fafated fed) e 2500 mi 37 . e gefem (wamfied
fUstel) STrEE 800 ml & 1 el i S (AT22eN) &HAT I WA Feha=T B

A) 3900 ml
B) 3300 ml
C) 3100 ml
D) 1400 ml
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80) Which of the following organisms produce sperm without involving meiosis?

A) Sand fly and fruit fly

B) House fly and grasshopper
C) Honeybee and ant

D) Zebra fish and frog

80) e & o it ayefesht forvrsr (ferfi) 3 fomm & spsrmorsdt 1 seureq e 22

A) 82 TS 3R 2 S
B) =] #EE (BT3d WlTS) A1 g (umHeTH)

C) TyFRdT 7T = e
D) ST wSet 3R dew
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ANSWER KEYS FOR SA, 5™ NOVEMBER 2017
Question 1 to 60, 1 Mark for correct answer and -0.25 for wrong answer

Question 61 to 80, 2 Mark for correct answer and -0.5 for wrong answer

Q. No Key Q. No Key Q. No. Key Q. No Key
1 B 21 A 41 A 61 A
2 c 22 B 42 B 62 C
3 B 23 B 43 D 63 D
4 B 24 C A4 A 64 B
5 D 25 D 45 D 65 A
6 C 26 B 46 B 66 C
7 D Z7 A 47 A 67 c
8 D 28 C 48 D 68 D
a B 29 A 49 A 69 D
10 C 30 C 50 B 70 A
11 A 31 A 51 c 71 C
12 A 32 C 52 A 72 B
13 B 33 D 53 C 73 A
14 D 34 D 54 A 74 B
15 D 35 C 55 C 75 C
16 c 36 B 56 B 76 D
17 D 37 A 57 A 77 B
18 C 38 D 58 D 78 D
19 B 39 B 59 C 79 A
20 C 40 C 60 D 80 C




