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Question Number : 1 Question Id : 6584303921 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The number of pairs (@, b) of positive real numbers satisfying a* + b* < 1 and

al+b*>1 is

b2

A0 B. 1 A D. more than 2

Question Number : 1 Question Id : 6584303921 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

YT awdtas et & @ 3 (a,b). st a* + b* < 1wda? + b? > 1 Fiaqe

A0 B 1 .2 D. 2 ¥ s1fa=

Question Number : 2 Question Id : 6584303922 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The number of real roots of the polynomial equation x* —x? +2x —1=0 1s

A0 5.2 G 3 D. 4

Question Number : 2 Question Id : 6584303922 Display Question Number : Yes Single Line Question Option : No Option
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aguz adfiwwr x* — x? + 2x — 1 = 0 & awafas get & @en &

A 0 B2 c. 3 D. 4

Question Number : 3 Question Id : 6584303923 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Suppose the sum of the first m terms of an arithmetic progression is n and the sum of
its first n terms is m. where m # n. Then the sum of the first (m + n) terms of the

arithmetic progression is
A 1—-mn B. mn—5 C. —(m+n) D m+n
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HH o foh Ush @G 4T (arithmetic progression) = el 111 W&l &1 41T N € Ud 50 98cf 11 W&T

FAMTMBITE M # n 2| 7= @ A0 F eat (m + n) w= w7 A Em

A.1—mn B. mn—>5 c. —(m +n) D.m+n
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Orientation : Vertical

Consider the following two statements:
I.  Any pair of consistent linear equations in two variables must have a unique
solution.

II.  There do not exist two consecutive integers, the sum of whose squares is 365.
Then

both I and IT are true
both I and II are false
I1s true and II is false

90w e

I 1s false and IT 1s true
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Orientation : Vertical

The number of polynomials p(x) with integer coefficients such that the curve y =

p(x) passes through (2,2) and (4,5) 1s

A D
B.1
C. more than 1 but finite

D. infinite
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@gue p(x) F @t TNF (coefficients) Ui & | 7 @ @ y = p(x) fazar (2,2) w
(4,5) ¥ 7ot &, 7@ UH Agual & 6T i

A0
B.1

C. 1% wifer, wq i

D. #=d
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The median of all 4-digit numbers that are divisible by 7 is

A 5497 B. 5498.5 C. 54995 D. 5490
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4 _siei At @ |+ff weand =i 7 § faafea 81 At & & 3iieaaT (median) FTHEE

A. 5497 B. 5498.5 Cc. 54995 D. 5490

Question Number : 7 Question Id ; 6584303927 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

A solid hemisphere is attached to the top of a cylinder. having the same radius as that
of the cylinder, If the height of the cylinder were doubled (keeping both radii fixed).
the volume of the entire system would have mereased by 50%. By what percentage
would the volume have increased if the radi1 of the hemisphere and the cylinder were

doubled (keeping the height fixed)?

A. 300% B. 400% C. 500% D. 600%

Question Number : 7 Question Id : 6584303927 Display Question Number : Yes Single Line Question Option : No Option
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U 319 I F U Ao & S @1 T § | ST UE aed & Eeand gue g | 3t dee
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A. 300% B. 400% c. 500% D. 600%
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Consider a triangle PQR in which the relation QR? + PR? = 5 PQ? holds. Let G be

the point of intersection of medians PM and QN. Then 2QGM 1s always

A. less than 45°
B. obtuse
C. arghtangle

D. acute and larger than 45°

Question Number : § Question Id : 6584303928 Display Question Number : Yes Single Line Question Option : No Option
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u# fayst PQR &1 wensi & fog waw QR? + PR? = 5 PQ? == 3 | afs mfvawri
(medians) PM wd QN fag G w fa=sfad (intersect) i &, 79 LQGM wrem:

A. 45° aFmEm
B. aiferior (obtuse) 81T
C. |HFIV BT

T U 4578

©

Question Number : 9 Question Id : 6584303929 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Let a,b,c be the side-lengths of a triangle. and [, m, n be the lengths of its medians.

[+m+n

Put K =

S Then, as a, b, ¢ vary, K can assume every value in the interval
12 14 3 45
AG) B () <G p ()
4’3 2's s 5'a
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.Let X,, ¥, be fixed real numbers such that x5 + y¢ > 1. If x,y are arbitrary real
numbers such that x% + y? < 1, then the minimum value of (x — x5)% + (v — y,)?

15
2 B. +y—1
A (1('x§ +y5 — 1) - XgtYo
C. (Ixol + lyol — 1)? D. (Ixo| + Iyo])* — 1

Question Number : 10 Question Id : 6584303930 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

T & F X, Yo A9 (fixed) Trfas gead €, SF faq xg + y5 > 1 m=z 13l x, y

1% ardfas gemi 8, FF fu x? +y? < lamtad (x —x0)° + (y — yp)? &

ST A §F:

" (m_l)z B x2 +y2—-1

C. (|xo| + |J’0| — 1)2 D. (lxol + |J’o|)2 =
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Let PQR be a triangle in which PQ = 3. From the vertex R. draw the altitude RS to

meet PQ at S. Assume that RS = V3 and PS = QR. Then PR equals

A V5 B. V6 C. V7 D. V8
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frast PQR # g1 PQ = 3 # | ¥frd R & u wfiieia (altitude) RS wffar wmar &, =it w=m PQ &

S wfimar g | wm i f6 RS = V3w PS = QR # | aa PR =% swac gim

A. V5 B. V6 c. V7 D. V8
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A 100 mark examination was administered to a class of 50 students. Despite only
integer marks being given. the average score of the class was 47.5. Then, the

maximum number of students who could get marks more than the class average 1s

A. 25 B. 35 C. 45 D. 49

Question Number : 12 Question Id : 6584303932 Display Question Number : Yes Single Line Question Option : No Option
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50 faemeffuw 100 simi areft wdven =d § | weiy faent=r wquits § i Ty s 2, e 3 adf
7 sirad s 47.5 8 | vt feufa o v faenfsiat & sttusay g eeft, =i san & sitaq o sifus
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A. 25 B. 35 C. 45 D. 49

Question Number : 13 Question Id : 6584303933 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Let s be the sum of the digits of the number 15% x 5% in base 10. Then

A <6 B: 6=s5<140

C. 140 = s < 148 D. s=148
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wer 152 X 518 #iafz sman (base) 10 i foran =imw, 7o gas siwi #1407 S B | 94

A.S<hH B. 6 <5< 140

C. 140 <s< 148 D. s = 148

Question Number : 14 Question Id : 6584303934 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



Let PQR be an acute-angled triangle in which PQ < @QR. From the vertex Q draw the
altitude QQ;. the angle bisector Q@3 and the median QQ3. with Q, @2, @3 lying on
PR. Then

PQ, < PQ, < PQ;
PQ, < PQ, < PQ,
PQ, < PQ; < PQ,
PQ; < PQL < PQ:

o N wpE
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PQR vz == = 2, 5w PQ < QR | = Q @ u# ¥fiieia (altitude) Q Q. U= &I
5= (angle bisector) Q Q4 & ATeaFT (median) Q Q3 &= = & | 77 Q4, Q5, Q3 T51
PR w safeaa 2, 7=

A. PQ, <PQ, <PQ,
B. PQ; <PQ; <PQ;
c PO, <PQ,<PQ,
D. PQ; <PQ, <PQ,
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All the vertices of a rectangle are of the form (a, b) with a, b integers satisfying the

equation (@ — 8)2 — (b — 7)% = 5. Then the perimeter of the rectangle is

A. 20 B. 22 C. 24 D. 26
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v s i ot #fvf (@, b) v#n F 2. sl @, b ot 8 | 7f q, b e (a — 8)% —
(b — 7)? = 5 =i g @ &, 7@ 30 S i afeha g

A. 20 B. 22 C. 24 D. 26
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Orientation : Vertical

A block of wood is floating on water at 0°C with volume Vo above water. When the
temperature of water increases from 0 to 10 “C, the change in the volume of the block that

is above water is best described schematically by the graph

A. B.

Vn/’\

ey s 0°C 10°C
& D.
.__——-—'__-'_———
Vo \_/‘/ Vﬂ
L
L
1 10°C
i - 0°C
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UF AHS] T ZHST 0°C ATIHM & a1 § atar &, Toreest i V, 9el & §as § SW & | Afd 5e1 & amgu™ &l
0¥ 10 °C @ srer fea smu, @t fonr § Far S qA o |Tie 36 e & 30 SATFa &l o 5l & qas o
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Vu/\

o'C 10°C 0°C 10°C

V -___—-_-_____'—-——-
Vﬂ -‘\_f/ s

0'C 10°C

o°C 10°C
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A very large block of ice of the size of a volleyball court and of uniform thickness of 8 m is

floating on water. A person standing near its edge wishes to fetch a buckettul of water using a

rope. The smallest length of rope required for this is about

A. 3.6m
B. 1.8m
C. 09m
D. 0.4m

Question Number : 17 Question Id : 6584303937 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



U ATt 1T % A2 & S & 950 T3 T & gHS &I UHETH TS 8 m & | T8 T FI ZHST WHT F a7 8
uF Al S THE UF B W @S 3, T€ UF At § Wt arg 2 ait e avear @ | i i =gey e
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A, 3.6m
B. 1.8m
C. 0.9m
D. 0.4m
8?1?]::3: oNnu:me:rrt mﬁ; Question Id : 6584303938 Display Question Number : Yes Single Line Question Option : No Option
A box filled with water has a small hole on its side near the bottom. It 1s dropped from the top

of a tower. As it falls. a camera attached on the side of the box records the shape of the water

stream coming out of the hole. The resulting video will show

the water coming down forming a parabolic stream.
the water going up forming a parabolic stream.

the water coming out in a straight line.

O 0w E

no water CDﬂlillg out.
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Question Number : 19 Question Id : 6584303939 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

An earthen pitcher used in summer cools water in it essentially by evaporation of water from
its porous surface. If a pitcher carries 4 kg of water and the rate of evaporation is 20 g per hour.
temperature of water in 1t decreases by AT in two hours. The value of AT 1s close to (ratio of

latent of evaporation to specific heat of water 1s 540 "C)

A: L€
B. 42°C
C: 34°C
D. 108°C

Question Number : 19 Question Id : 6584303939 Display Question Number : Yes Single Line Question Option : No Option
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TS s i@ e, RS F I T e WA BT & AT & g 3STaa ¢ | A a8 9 4 kg T 2,
TSt AT 20 g/h 1 W S @ | Ff2 2 92 A 5 & A9EE F AT FOfEdq wiar 8, df AT & EE a4

T (STt o foru ameas =t W a1 Saeht fafere ST & ary o1aTd 540 °C 8)

A. 2.7°C
B. 42°C
C. 54°€

D. 10.8°C
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Two plane mirrors are kept on a horizontal table making an angle 8 with each other as shown

schematically in the figure. The angle 8 is such that any ray of light reflected after striking

both the mirrors returns parallel to its incident path. For this to happen. the value of € should

be

o N wp
s
=7
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2t geder 2901, S U qE d 6 Fior A 2, e o afts e T R | o 6 e
waRrer 1 farer 2aT adut & wEtda gret strafad faor & gamr= st St 2 | o @ & A B

A 30°
B 45°
C 60°
D 90"

Question Number : 21 Question Id : 6584303941 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

A certain hiquid has a melting pomt of — 50° C and a boiling point of 150° C. A thermometer 1s
designed with this liquid and its melting and boiling points are designated as 0° L and 100° L.

The melting and boiling points of water on this scale are

25° L and 75° L. respectively.
0° L and 100° L. respectively.
20° L and 70° L. respectively.

O Nw

30°L and 80° L. respectively.
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UF 59 H TAT1F — 50° C T9T F 4 150° C B | 360 59 @ U qT9aTdT S9147 SA1aT 8, A 59 & Mol a4l

FIUATE I FHHLA: 0° L FAT 100° L Z=07aT & | 39 U9 (Scale) W i 1 Teriah q4T Fa=-1% FHH:

A 25°LaM75°LE|
B 0°L@m 100°L &1
G 20°L a9 70° L &)
D 30°L @ 80°L 2|

Question Number : 22 Question Id : 6584303942 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

One can define an alpha-Volt (aF) to be the energy acquired by an a particle when it 1s
accelerated by a potential of 1 Volt. For this problem you may take a proton to be 2000 times

heavier than an electron. Then

A. 1aV=1¢eV/4000
B. 1aV=2eV

C. 1aV=28000¢eV
D. 1aV=1eV

Question Number : 22 Question Id : 6584303942 Display Question Number : Yes Single Line Question Option : No Option
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FH FOH |V F Tava @ S| &6 w0 FH1 9 S 8 S8 Aew-aies (V) 9 gfanya s @
| =z 7 fifse f T, seia2@ @ 2000 T e 97 @ df = 5 @ #ie an fasen wd e

A 1 aV =1 eV/4000
B. laV=2eV

L & | aV = 8000 eV
D. lav=1eV

Question Number : 23 Question Id : 6584303943 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



In a particle accelerator, a current of 500 pA is carried by a proton beam in which each proton
has a speed of 3x107 m/s. The cross sectional area of the beam is 1.50 mm?. The charge density

in this beam in Coulomb/m? is close to

A. 108
B. 107
05 |« o
D. 107
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UF 01 @0 (Particle accelerator) ¥, W2 U #r 500 pA #Fit faga aw vanfea &1 wh 2 | 39 9w F v
WIZ &1 A 3x107 m/s § | G 3 STATET H1E FH AT% 1.50 mm’ § | 39 GF § 37799 H1 99 Coulomb/m’

A T =TS B |
A. 10°8
B. 107
c. 10°
D. 10°

Question Number : 24 Question Id : 6584303944 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Which of the following 1s NOT true about the total lunar eclipse?

A. A lunar eclipse can occur on a new moon and full moon day.

B. The lunar eclipse would occur roughly every month if the orbits of earth and moon
were perfectly coplanar,

C. The moon appears red during the eclipse because the blue light i1s absorbed in earth's
atmosphere and red is transmitted.

D. A lunar eclipse can occur only on a full moon day.

Question Number : 24 Question Id : 6584303944 Display Question Number : Yes Single Line Question Option : No Option
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Question Number : 25 Question Id : 6584303945 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Many exoplanets have been discovered by the transit method. wherein one monitors a dip in
the intensity of the parent star as the exoplanet moves in front of it. The exoplanet has a radius
R and the parent star has radius 100R. If Ip 1s the intensity observed on earth due to the parent

star, then as the exoplanet transits,

A. the mimimum observed intensity of the parent star 1s 0.9 Io.
B. the minimum observed intensity of the parent star 1s 0.99 Ip.
C. the minimum observed intensity of the parent star is 0.999 I.

D. the minimum observed intensity of the parent star 1s 0.9999 Jp.

Question Number : 25 Question Id : 6584303945 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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GHET 7% AR % AT § e At

A. & TR T e 1 =T Sfea w 0.9 4, € |

w

. [ AR T AT 1 <A e 7 0.99 1, B |
C. ¥l TR I dterel &1 =[Faw dferd 77 0.999 I, &1 |

o

. [ TR 3T AT T A STard 7 0.9999 [, B |
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A steady current I is set up in a wire whose cross-sectional area decreases in the direction of

the flow of the current. Then. as we examine the narrowing region

the current density decreases in value.
the magnitude of the ¢lectric field increases.

the current density remains constant.

cnwp

the average speed of the moving charges remains constant.
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Orientation : Vertical

Select the correct statement about rainbow:

We can see a rainbow in the western sky in the late afternoon.
The double ramnbow has red on the inside and violet on the outside.

A ramnbow has an arc shape since the earth is round.

o awp

A rainbow on the moon is violet on the inside and red on the outside.

Question Number : 27 Question Id : 6584303947 Display Question Number : Yes Single Line Question Option : No Option
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Question Number : 28 Question Id : 6584303948 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Remote sensing satellites move in an orbit that is at an average height of about 500 km from
the surface of the earth. The camera onboard one such satellite has a screen of area 4 on which
the images captured by it are formed. If the focal length of the camera lens is 50 em. then the

terrestrial area that can be observed from the satellite 1s close to

A 2x10%4
B. 10°4
C. 10*24
D. 4 x 10**4

Question Number : 28 Question Id : 6584303948 Display Question Number : Yes Single Line Question Option : No Option
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U G HeAw 396, TeAT I Waw § e 500 km =T 0 G SAGHT FaT H T FHAT1 S | T IO H &,
forer v @1 gt A R, w faa e B | afz @ | o o= Wi g 50 om B, A IR F P F 5
farem Tueft e wfea (observed) T sTEaT 22

A 2% 10%A
B. 10°4
c. 10*%4
D. 4 X 10%A
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Letters A, B, C and D are written on a cardboard as shown in the picture.

A

The cardboard is kept at a suitable distance behind a transparent empty glass of cylindrical
shape. If the glass is now filled with water, one sees an inverted image of the pattern on the

cardboard when looking through the glass. Ignoring magnification effects, the image would

appear as
A. B.
A A
B D a g
C |
C D.
9] A
d a | a
v p)

Question Number : 29 Question Id : 6584303949 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



feam @18 A, B, C, 371t D % e & o W ford e &

T T U wrel! aeE aerrER e & e uw 3faa 7w we | wf s e & ot e
ST, Tl AT <@ e 3781 & A 1 321 Sidier (inverted image) @ § | STaE &1 107 AHd
g o o it wiafers @i @ -

A, B.
A A
B D a g
t 3
C 2) D. A
d a d d
v )
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If a ball is thrown at a velocity of 45 m/s in vertical upward direction, then what would be the

velocity profile as function of height? Assume g = 10 m/s?,

A. B.
a5 — L2
B \
V (m/s) Vi(m/s) *
.Il . 0 ) e —
0 . 101
0 Height (m) 01 0 Height (m)
< D.
a5 | 42
“ i
v {m!}s) .L"‘- % .. Vv (mfs) \'\\-
0, o %o Height(m) %1
Height {m) eight{m
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A B. .
45 |——n0 45 |
V (m/s) % V(m/s)|
| . g . — 5
0 ' . 101
0 Height (m) 101 0 Height (m)
c D.
a5 4 |
V (m/s) ~ V(m/s) \
"0 101 "o Height(m) 1O
Height (m) E
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The number of water molecules in 250 mL of water is closest to
[Given: Density of water is 1.0 g mL™: Avogadro’s number = 6.023 x 10%]

A. 83.6x 10"
B. 13.9 x 10%#
C. 15 10"

D. 33.6 x 10%
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250 mL S 5 w7t % S it wen e & frapean avft [ &: sa #1990 1.0 gmL '3 vd
FEMIE FEAT = 6.023 x 10%]

83.6 x 105

13.9 x 10%

15% 107

33.6 x 10%
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Question Number : 32 Question Id : 6584303952 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Among the following, the correct statement 1s

A. pH decreases when solid ammonium chloride 1s added to a dilute aqueous solution
of NH;

B. pH decreases when solid sodium acetate 1s added to a dilute aqueous solution of
acetic acid

C. pH decreases when solid NaCl is added to a dilute aqueous solution of NaOH

D. pH decreases when solid sodmum oxalate 1s added to a dilute aqueous solution of

oxalic acid
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The solubility of BaSOs in pure water (in g L™) is closest to

[Given: Ksp for BaSO4is 1.0 x 107'%at 25 °C. Molecular weight of BaSOy4 is

233 g mol!]

A. 1.0x 107
B. 1.0x107
C. 23%x107
D. 2.3 x 107
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5 9 # BaSO,F1 faerar (g L' #) e & fsream @

[fem 8: 25 °C | BaSO, #1 K, 1.0 x 107'° 2| BaSO, &1 31fvas 9 233 g mol™']
A. 1.0x10°

B. 1.0x10°

C. 23x10°

D. 23x107
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Among the following. the INCORRECT statement 1s

A. No two electrons in an atom can have the same set of four quantum numbers

B. The maximum number of electrons in the shell with principal quantum number, 7.
is equal to n’+2

C. Electrons in an orbital must have opposite spin

D. In the ground state, atomic orbitals are filled in the order of their increasing

energies
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A container of volume 2.24 L can withstand a maximum pressure of 2 atm at 298 K
betore exploding. The maximum amount of nitrogen (in g) that can be safely put in

this container at this temperature is closest to

O N w
I

Question Number : 35 Question Id : 6584303955 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



U T ot wmad 2.24 L 2. faowifea g @ use 298 K F a1 W 2 atm &1 319 T8 3K A1 8
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A. 28

B. 5.6

C. 14

D. 42
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The compound shown below
0 NO,

can be readily prepared by Friedel-Crafts reaction between

benzene and 2-nitrobenzoyl chloride
benzyl chloride and nitrobenzene

nitrobenzene and benzoyl chloride

o N w P

benzene and 2-nitrobenzyl chloride
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The correct statement about the following compounds

/\(\//\r’\

Br Br
X Y

15

both are chiral
both are achiral
X 1s chiral and Y is achiral

X 1s achiral and Y 1s chiral

O N w
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The most acidic proton and the strongest nucleophilic nitrogen in the following

compound

74 |

a
N
H

respectively, are

A. N°%H; N?
B. N°-H: N°¢
C. N%H: N°
D. N°-H: N®
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A. N°H;N?
B. N®-H:N¢
C. N%H:N°
D. N%H;N¢
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The chlonne atom of the following compound

ci®

that reacts most readily with AgNOs to give a precipitate is

A. CI
B. CI’
& or
D. Cc
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ST AgNO, ¥ a1 sTfurshan Terar § 3T Ft STy a1 ©
A. CF
B. Clt
o
D. CK
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Among the following sets. the most stable ionic species are

and z

and

@

and

[>o

0288

and A
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The correct order of energy of 2s orbitals in H. Li. Na and K. 1s

K<Na<Li<H
Na<Li<K<H
Na<K<H<Li
H<Na<Li<K

O N wWp

Question Number : 41 Question Id : 6584303961 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

H. Li. Na 31T K & 2s 3itfaze (orbital) Ft st s aet #0 frr
A. K<Na<Li<H
B. Na<Li<K<H
C. Na<K<H=<Li
D. H=Na<Li<K
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The hybridization of xenon atom in XeFs 15

O N wWp

Spi

dsp?
sp°d?
d’sp’
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XeFas 7 Xe om0 1 600 1 8
A. sp3

B. dsp’

C. sp°d’

D. d’sp’
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The formal oxidation numbers of Cr and Cl in the ions Cr2072~ and C103~.

respectively, are

;P

c N w

+6 and +7
+7 and +5
+6 and +5

+8 and +7
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Cr207%~ 3T ClO3™ # Cr vd C| 1 a1 SATaftasor s #awr: e
A. +6 3 +7
B. +73r+5
C. +6 3w +5
D. +83f+7
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A filter paper soaked in salt X turns brown when exposed to HNOj3 vapor. The salt X

15

A. KCl
B. KBr
C. KI

D. K»S04
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U feet TR S a6 X #Faur & i 8, HNO; 3 arw 2 §ek § A 0 50 U1 a1 | @@ X = 2

A. Kl
B. KBr
C. KI

D. K;S0;
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The role of haemoglobin 1s to

A. store oxygen in muscles
B. transport oxygen to different parts of the body
C. convert CO to CO2

D. convert CO» into carbonic acid
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Which ONE of the following molecules 1s a secondary metabolite?
Al Ethanol

B Lactate

€. Penicillin
D Citric Aaid
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A, T

B. daee

C. uffafem

D. fafew a1
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Lecithin is a

A carbohydrate

B. phospholipid

. nucleoside

D. protein

Question Number : 47 Question Id : 6584303967 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Afafaa s 8?2
A. Fraterise
B. GEHIANS
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The water potential (yp) of pure water at standard temperature and atmospheric

pressure is
A. 0

B. 0.5
C. 1.0
D. 2.0
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A0

B. 05

C. 1.0

D. 2.0
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Action potential i neurons 1s generated by a rapid influx of

A chloride 1ons
B potassium ions
& caleium ions
D sodium 1ons
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Erythropoietin is produced by

Al heart

B. kidney

2 bone marrow
D. adrenal gland
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Tendrils are modifications of
A stem or leaf

B stem only
e leaf only
D

aerial roots only
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Which ONE of the following combinations of biomolecules is present in the
ribosomes?

A RNA. DNA and protein

B RNA. lipids and DNA

C. RNA and protein

D RNA and DNA

Question Number : 52 Question Id : 6584303972 Display Question Number : Yes Single Line Question Option : No Option
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Frateta 4 @ st S 1 F19 |1 T T3 § 7152 8 87
A. RNA, DNA sR9i#H
B. RNA, fafug® 3t DNA
C. RNA 3R 9idH

D. RNA 3 DNA
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Which ONE of the following proteins does NOT play a role in skeletal muscle
contraction?

A. Actin

B. Myosin

8 Troponin

D. Microtubule
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Which ONE of the following reactions 1s catalyzed by high-energy ultraviolet

radiation in the stratosphere’

A,

B.
C.
D.

»
02+0— 03
0,—-0+0
O;+03 — 30,
0+0—-0O
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A,

B.

O+ 00— 05
0,—»0+0
O3+ 0; —» 30;

O+0—+ 0,
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Which ONE of the following statements 1s TRUE about trypsinogen?

A

B
Lo
D

It is activated by enterokinase
It is activated by renin
It is activated by pepsin

It does not need activation
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Which ONE of the following organisms respire through the skin?
A, Blue whale

B Salamander
C. Platypus

D Peacock
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Which ONE of the following human cells lacks a nucleus?
A Neutrophil

B. Neuron

€. Mature erythrocyte

D.

Keratinocyte
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The first enzyme that the food encounters in human digestive system 1s

A. pepsin
B. trypsin
C. chymotrypsin

D. amylase
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Glycoproteins are formed in which ONE of the following organelles?
A Peroxisome

B. Lysosome

C. Golgi apparatus

D. Mitochondria
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An example of nastic movement (external stimulus-dependent movement) in plants is

A folding-up of the leaves of Mimosa pudica

B climbing of tendrils

C. growth of roots from seeds

D growth of pollen tube towards the ovule
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Question Number : 61 Question Id : 6584303981 Display Question Number : Yes Single Line Question Option : No Option
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What is the sum of all natural numbers n such that the product of the digits of n (in

base 10) is equal to n* —10n — 36 ?

A 12 B. 13 C. 124 D. 2612
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A. 12 B. 13 c. 124 D. 2612
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Let m (respectively. n) be the number of 5-digit integers obtained by using the digits
1,2,3,4,5 with repetitions (respectively. without repetitions) such that the sum of any

. . ' m .
two adjacent digits is odd. Then — 1is equal to
n

A9 B. 12 . 15 D. 18
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A. 9 B. 12 c. 15 D. 18
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The number of solid cones with integer radius and integer height each having its

volume numerically equal to its total surface area 1s

A 0 B. 1 .2 D. infinite
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Let ABCD be a square. An arc of a circle with A as center and AB as radius is drawn
mside the square joining the points B and D. Pomts P on AB. S on AD. Q and R on

arc BD are taken such that PQRS is a square. Further suppose that PQ and RS are

area PQRS .
m—————— 15
area ABCD

1 1 1 2
A.; B.-g C.; D'E

parallel to AC. Then
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Suppose ABCD is a trapezium whose sides and height are integers and AB is parallel

to CD. If the arca of ABCD 1s 12 and the sides are distinct. then |AB — CD|

A 1s 2 B. is 4

C.1s 8 D. cannot be determined from the data
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A coffee maker makes coffee by passing steam through a mixture of coffee powder, milk and
water. If the steam 1s mixed at the rate of 50 g per minute in a mug containing 500 g of nixture.
then 1t takes about #o seconds to make coffee at 70 *C when the initial temperature of the mixture
1s 25 °C. The value of 1 is close to (ratio of latent heat of evaporation to specific heat of water

15 540 °C and specific heat of the mixture can be taken to be the same as that of water)

30
45
60
90

o N w
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A person in front of a mountain is beating a drum at the rate of 40 per minute and hears no
distinct echo. If the person moves 90 m closer to the mountain. he has to beat the drum at 60

per minute to not hear any distinct echo. The speed of sound 1s

320 ms™
340 ms™!
360 ms™
380 ms!

O o w
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A. 320ms’
B. 340ms’
C. 360 ms’

D. 380ms'
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A glass beaker 1s filled with water up to 5 em. It is kept on top of a 2 cm thick glass slab. When
a coin at the bottom of the glass slab 1s viewed at the normal incidence from above the beaker.,

its apparent depth from the water surface is d ecm. Value of d 1s close to (the refractive indices

of water and glass are 1.33 and 1.50. respectively)

25
oM |
T
6.0

ocaowep

Question Number : 68 Question Id : 6584303988 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

T &1 & S A 5 om % S9TS a% 9ol WU € | 39 A1 Bl 2 om TI2TE 1 HiE 1 U e 9 W@ e g |
ua Toass =1 foren & Fae oo wwan 2 | afz 2o foas 1 dia & 3w o o e o 2@y = 8, 99 5a6!
AT TEWS T w1 @aw & d om Bt 8 | d @ ferea® A BT (T T9T i w1 S0 HEE: 1,33 J9T
1.50 &, sftat &1 9ierg &t 177v7 71w |)

A 25

B. 51
E. 3T

D. 6.0
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A proton of mass m and charge e 1s projected from a very large distance towards an a particle
with velocity v. Initially. @ particle is at rest. but it is free to move. If gravity i1s neglected. then

the minimum separation along the straight line of their motion will be

A. &/4xeom’

B. Se’/4m eamy’
C. 2&/4m eamV’
D. 4é’/4r eomyV’
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A potential is given by V(x) = k(x +a)?/2forx < 0and V(x) = k(x —a)?/2 forx > 0.
The schematic variation of oscillation period (T) for a particle performing periodic motion in

this potential as a function of its energy E is:

& B.
]'_ 'y
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E >
C i D.
T " TJL
E E
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Among the following, the species with identical bond order are

CO and Oy~
Oy and CO
0y’ and B>
CO and Ny*

=l



Question Number : 71 Question Id : 6584303991 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

T T o o o o o v e w5 (S #ATSE) I S 87
A. CO3RO
B. 0, %R CO
C. O, 3B,

D. CO3RN,"
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The quantity of heat (in J) required to raise the temperature of 1.0 kg of ethanol from
293.45 K to the boiling point and then change the liquid to vapor at that temperature

is closest to

[Given: Boiling point of ethanol 35145 K
Specific heat capacity of liquid ethanol 2.44 J ¢ ' K™

Latent heat of vaporization of ethanol 855 J g']

1.42 x 10?
0.97 x 10?
1.42 x 10°
9.97 x 10°

O oW
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1.0 kg 94T & AT9HM F 293.45 K T #9901 aF #6390 T99H W 59 & F10d 4 & (o0
SATaSIF I 1 9T (1 o) &1 FHapean o= fam o @ F= @ s

[ 2 : 39FTe &1 T 351.45 K., 59 3941 it fafore s aifar 244 ) g K st e &
AT 0T T W IHT855 T g ']

A. 1.42x10°
B. 9.97x 10°
C. 1.42x10°

D. 9.97x 10°
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A solution of 20.2 g of 1.2-dibromopropane in MeOH upon heating with excess Zn

produces 3.58 g of an unsaturated compound X. The yield (%) of X 1s closest to

[Atomic weight of Br is 80]

o N WP

18
85
89
30
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HT9RTE 7 20.2 g 1,2-STEAMINIUA & THATH Zn i STUEar § TH F W 3.58 g U 6qH A0TH
X 300 81T 81 X #1 Feaa (wfcrsraar #) fe 4 @ faroer faream 82 (Br 71 w0y R 80 2)

A

B.

18

85

89

30
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The lower stability of ethyl anion compared to methyl anion and the higher stability of

ethyl radical compared to methyl radical. respectively. are due to

A.

+1 effect of the methyl group in ethyl anion and c—p-orbital conjugation in ethyl
radical

-I eftect of the methyl group mn ethyl anion and 6—c* conjugation n ethyl radical

. +1 effect of the methyl group in both cases

+] effect of the methyl group in ethyl anion and c—c* conjugation in ethyl

radical
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uferer oA 1 afae o & gee § w0 Tl g i ofae gers @ Afue ges S ge a

ST AT B %1 %0 T A g S AT HRE ?

A. qﬁamﬁﬁ&xﬁu@wﬂmaﬂrqﬁmwﬂcﬁp Ffaze (orbital) 1 @7

B.

ufae FTEA 3 Hiae @8 #1 -1 T S UfUe §9E 5 G H G* HAi=ed (orbital) F w8l

C. =T e AT o Hierel @98 #1 -+ 79|

D.

ufuet TR H HiU TE &1 -+ TN SR e @ § O # 6 SARfaee (orbital) F wLI

Question Number : 75 Question Id : 6584303995 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The F-Br-F bond angles in BrFs and the C1-P-Cl bond angles in PCls, respectively, are

o N w

identical in BrFs but non-1dentical in PCls
identical in BrFs and identical in PCls
non-identical 1n BrFs but identical in PCls

non-identical in BrFs and non-identical in PCls
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BrF; ¥ F-Br-F 3R PCl; ¥ CI-P-Cl & s 1o shmwr: f7 § o e & sram €7

A.

B.

BrF:® 959%7 3T PCl; § S99&q
BrF, o g9&Y 31T PCl, 1 «ff amey
BrF. ¥ #1EH&Y #X PCl, § a9&9

BrF .7 sTa@H&Y 31T PCl, § +ff sramsy
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If the genotypes determining the blood groups of a couple are F-I° and FP. then the

probability of their first child having type O blood 1s

A. 0

B. 0.25
C. 050
D 995
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afs fardt 1S & o s &1 FaRen 3 arel 1 &7 S T PO SR FIER @ 3 Ted aed &
T TE O i &1 FTiaaar a1 87

A0

B. 0.25

C. 0.50

D. 0.75
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A cross was carried out between two individuals heterozygous for two pairs of genes
was carried out. Assuming segregation and independent assortment. the number of
different genotypes and phenotypes obtained respectively would be
A. 4and9
B. 6and3
C. 9and 4
D. 11and 4
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S & 2T St o fory 2t fermaesit s fwat o weg Hehor F0d 8| TIa ST Taaa ATTed & fagial
Tl AYATA TU, 39 AV & UTH GO, T SA-TET 3R 32-0Te 391 b sr1?

A. 439

B. 633

C. 934

D. 1134
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If the H™ concentration of an aqueous solution is 0.001 M. then the pOH of the solution
would be

A. 0.001

B. 0.999

.. 3

D. 11

Question Number : 78 Question Id : 6584303998 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

e foreft Sief™ o= 5 H™ 3199 =61 |15 0.001M 8, T 390 fae = %1 pOH e grm?
A. 0.001
B. 0.999
C. 3
D. 11
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Consider the following vision defects listed in Columns I & IT and the corrective

measures in Column IIL. Choose the correct combination.

Column I Column IT Column ITI
P. Hypermetropia 1. near-sightedness a. convex lens
Q. Myopia i1. far-sightedness b. concave lens
A P-ii-b
B. Q-1-b
L, P-1-a
D. Q-1-a
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w9 1 3R 113 geag fafe gfamanstt qar w11 # g e 3w 3 & geiradi & adia w faEn

&

w1 =11 =9 111
P. F FfEam i. Freafetar a. 39 A9
Q. iz Zmam ii. Faf¥ar b. sraae d

Tl B # T SR F STaR W we fame # gaa #:12

A. P-ii-b
B. Q-i-b
C. P-i-a

D. Q-i-a
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Which ONE of the following properties causes the plant tendnls to coil around a
bamboo stick?

A. Tendril has spines

B. The base of the tendril grows faster than the tip

C. Part of the tendril in contact with the bamboo stick grows at a slower rate than

the part away from it.

D. The tip of the tendril grows faster than the base
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KVPY 2018 ANSWER KEYS FOR SA
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 D 21 A 41 A 61 B
2 B 22 B 42 C 62 C
3 C 23 D 43 C 63 B
4 B 24 A 44 C 64 D
5 A 25 D 45 B 65 B
[ B 26 B 46 C 66 B
7 C 27 B 47 B 67 C
8 C 28 = 48 A 68 B
9 C 29 D 49 D 69 B
10 A 30 A 50 B 70 B
11 C 31 A 51 A 71 C
12 D 32 A 52 c 72 D
13 B 33 D 53 D 73 B
14 A 34 B 54 B 74 A
15 A 35 D 55 A 75 D
16 A 36 A 56 B 76 A
17 C 37 [ 57 C 77 C
18 D 38 C 58 D 78 D
19 C 39 A 59 Cc 79 B
20 D 40 D 60 A 80 C







