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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

a?+b%>1 is

A0 B 1 C. 2 D. more than 2

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

AToTE aredtas et & uw 14 (a,b). st a* + b* < 1wda® 4+ b? > 1 wiwde

A O B. 1 E 2 D. 2 ¥ 3ilu®

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 is

A0 B 2 . 3 D. 4

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



sgmzadiEwr x* — x% + 2x — 1 = 0 % awafa goi & g 2

A0 B. 2 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 1s 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
. 1 -=mn H. mm—5 & ~Im-1nj D min

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

T ©f T U wHiaT 4t (arithmetic progression) % T&ci 1M Ta1 &1 AFT N T U 36 el N 920

FATM I TR M = N 2|79 5@ 9vit & 95t (M + n) 9=t &1 30 s0m:

A.1—mn B. mn — 5 C. —(m+n) D. m+n

Question Number : 4 Question Id : 6584303924 Display Question Number : Yes Single Line Question Option : No Option
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 1s 365,
Then

both I and IT are true
both I and IT are false

I 1s true and II 1s false

o 0w

I 1s false and II 1s true

Question Number : 4 Question Id : 6584303924 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



S &1 AT W AR

. =R arel S (i @HiE (consistent linear equations) 3 TR off T &1 AT g
g

II.  UH ST HTTd UTiehi o STacd 481 © oreh vl &1 a1 365 ¢ |

A lT@NaAiag s
B. 1T Il 5T 3183 &
C. ITHe G 1 #ETT 2

D. | EAE TS 1 T &

Question Number : 5 Question Id : 6584303925 Display Question Number : Yes Single Line Question Option : No Option
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

A0

B i

C. more than 1 but finite
D. infinite

Question Number : 5 Question Id : 6584303925 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

agua p(x) & @i Tns (coefficients) quries & | afe @k @ y = p(x) f=am (2,2) w

(4,5) 9 TSI ®, 9 UH Fguai sl wen s
A0
B.1

C. 1% sifus, wig #ifm

D. 49

Question Number : 6 Question Id : 6584303926 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



The median of all 4-digit numbers that are divisible by 7 15

A 5497 B. 54985 C. 5499.5 D. 5490

Question Number : 6 Question Id : 6584303926 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

4 _ziewt et o Tt weEn = 7 ° s o S § & 9ieaT (median) FTEE §

A. 5497 B. 5498.5 . 54995 D. 5490

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

A solid hemisphere 1s attached to the top of a cylinder, having the same radius as that
of the cylinder. If the height of the eylinder were doubled (keeping both radu fixed).
the volume of the entire system would have mcreased by 50%. By what percentage
would the volume have increased if the radii 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
Orientation : Vertical

U 3 ST Hl U ofeid o S @1 T 8 | AR U sfei il HoA10 §9F & | Afa sfer ol
FrelTg At T A A S SR ST BISATSAr &1 A el aet Sy, 76 9 e & s 50% =g
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A. 300% B. 400% c. 500% D. 600%
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Orientation : Vertical



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 £QGM 1s always

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

D. acute and larger than 45°

Question Number : 8 Question Id : 6584303928 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

u Frgst PQR 1 st % fow @5w QR? + PR? = 5 PQ? =i & | o miftawrd
(medians) PM ws QN fog G T fa=sfad (intersect) Fdl &, 9 £Q GM wm:

A. 45° aFmam

B. ATV (obtuse) BRI
C. TuH &M

D. == ud 45°% st

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.

l+m+n
at+b+c

a(3) sG) <Gy oG

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

U s =1 et i @ang @, D, ¢ ® vE gueht Aot (median) F eEE [, m, n g | AR

Then. as a, b, ¢ vary, K can assume every value i the interval

Put K =

l+m+ ] & . o :
fFK = —— 7 gtz a, b, ¢ =t Fgen s, 99 K 36 a0 | 9+ 79 o gFdar e;

at+btc
<G oG

w G5 =G
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Orientation : Vertical



.Let x4,V be fixed real numbers such that x5 + y5 > 1. If x,y are arbitrary real
numbers such that xZ + y2 < 1, then the minimum value of (x — x,)? + (y — ¥,)?

15
7 5 aX B. xg+y5—1
A (Vx+y5-1)
C. (Ixol + lyol — 1) D. (Jxol + yol)? -1

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

A o 5 X, Vo A= (fixed) arafas dead €, s fq x5 +y5 = 1a=z 13k x, y

S afas gerd &, s few x? +y? < 1lamg aa (x —xp)2 + (y —yo )2 &

A HTH EFT:

% (m_l)z B. x2+yZ—1

C. (Ixol + lyol —1)? D. (Ixol + lyol)* — 1

Question Number : 11 Question Id : 6584303931 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Let PQR be a triangle in which PQ = 3. From the vertex R, draw the altitude RS to

meet PQ at §. Assume that RS = V3 and PS = @R. Then PR equals

A. V5 B. V6 C. V7 D. V8

Question Number : 11 Question Id : 6584303931 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

=t PQR 5 w51 PQ = 3 21 %M R & u ¥fivai (altitude) RS @ff=m smar 8, =it sisn PQ

S wfieard | T f5 RS = V3w PS = QR %179 PR fi= % sw=w arm

A V5 B. V6 c. J7 D. V8

Question Number : 12 Question Id : 6584303932 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



A 100 mark exanination 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 2h -, 35 C. 45 D. 49

Question Number : 12 Question Id : 6584303932 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

50 foramsfi w100 ist areft wdien 23 & | Fafy i # gt | s o s @, e § af
&1 sitad i 47.5 8 | e feufa & w& fenfiai £ sifusan @en gnf, i %an & itoa @ sifus

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 152 x 52 in base 10. Then

A .s5<6 B. 6<s5<140

C. 140 < 5 < 148 D. s> 148

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

e 152 X 518 v afe smar (base) 10 # foran SIu, 9 30 SiFi FAMS B | 79

A.5<6 B. 6 <s <140

C. 140 < s < 148 D. s = 148
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Let PQR be an acute-angled triangle in which PQ < QR. From the vertex Q draw the
altitude @Q@;. the angle bisector @Q@Q» and the median QQ5. with @4, @2, Q3 lying on

PR. Then

PR, < PR, < PQ@Q,
PQ, < PQ, < PQ,
PQ, < PQ; < P,
PQ; < PQy < PQ-

o 0w »

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

PQR us == fq= 2, o PQ < QR | ¥ Q @ us wfiveia (altitude) Q Q1. U =ivr
5= (angle bisector) QQ, U =TT (median) Q Q5 &= 5 © | % Q4, @5, Q3 T
PR w saftya 2, =

A PQ, <P, <P,
B. PQ, < PQ, < PQ,
c. PQ,<PQ; <P,
D PO, < PQ, < P},

Question Number : 15 Question Id : 6584303935 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

All the vertices of a rectangle are of the form (a, b) with a, b integers satisfying the

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

A 20 B. 22 C. 24 D. 26

Question Number : 15 Question Id : 6584303935 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

o A F avft ¥ff (@, b) veR F 3, =%t a, b gt 2 | 72 @, b wiww (a — 8)% —

(b — 7)* = 5 =1 5igp & &, 7a 58 Faa i aftfer g

A. 20 B 22 C. 24 D. 26
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Question Number : 16 Question Id : 6584303936 Display Question Number : Yes SingleLine Question Option : No Option
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

1s above water 1s best described schematically by the graph

A. B.

N i

i : 10°C
0°c 10°C 0C
iC D.
U —
I [
. 10°C
A s 0°C
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.-________________._
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Question Number : 17 Question Id : 6584303937 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

A very large block of ice of the size of a volleyball court and of uniform thickness of 8 m 1s
floating on water. A person standing near its edge wishes to fetch a bucketful of water using a

rope. The smallest length of rope required for this 1s about

A 36m
B. 1.8m
C. 0.9m
D. 0.4m

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



T AT & Ha & sHIEE & 95d 9 99 & ghs & UHEHH HIZs 8 m 8 | T8 75 T ZHsT THT 1 4T 16T 2
U AT S 30 U SR W &S 8, 98 UF aled! § Wl ard L gt FHarren =mear 8 | T i =700 dars
TeperT BT 2

A. J.6m
B. 1l.Em
C. 0.9m

D. 0.4m
Question Number : 18 Question Id : 6584303938 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

A box filled with water has a small hole on its side near the bottom. It is 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.

A
B. the water going up forming a parabolic stream.
C. the water coming out in a straight line.

D.

no water CDllﬁll_E out.

Question Number : 18 Question Id : 6584303938 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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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 i 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 1s 20 g per hour.
temperature of water in it decreases by AT in two hours. The value of AT 15 close to (ratio of

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

A
B 420
.
D.

Question Number : 19 Question Id : 6584303939 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

i | Tt & =92 1 w@n 9, 9 & O 998 WS E o & A & G SST e e | AR TS 0 4 kg T 8,
ToreraRt e 20 g/h T 5T BT E | Al 31 =9 e o & aramq= o AT @ afEdd siar 8, 9 AT @ aeE =

T (STeT o o7 AT ot T[W 50T 6T Jeeh (198 ST o |1 ST 540 °C 8)

A 27°C
B. 42°C
C. 54°C
D. 10.8°C

Question Number : 20 Question Id : 6584303940 Display Question Number : Yes SingleLine Question Option : No Option
Orientation : Vertical



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 1s 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 8 should

be

A, 30°
B. 45°
C. 60°
D. 90°

Question Number : 20 Question Id : 6584303940 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



2l Hde! U, ST U FEH 6 I S 8, i FEEr ok s dee W T | w0 6 56 e §
ahrer ot foptor ST aurt & wraa stet st fomor & ammeTaT 8t St @ | Fior 6 @ A g

A, 307
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 certaimn liquid has a melting point 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

A. 25°L and 75° L. respectively.
B. 0°L and 100° L, respectively.
C. 20° L and 70° L, respectively.
D. 30° L and 80° L. respectively.

Question Number : 21 Question Id : 6584303941 Display Question Number : Yes Single Line Question Option : No Option
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U 5d &l TaAdid — 50° C 9947 a9+ 150° C T | 59 59 | Ush d9=1dT S0 Sar o, S 59 o TeAdis aur

FALATE 1 AT 0° L 4T 100° L 390707 8 | 56 U9 (Scale) TSl T Toiish T4T #2115 AT

A. 25° L AT 75°L & |

B. 0°Laur 100°L & |
. 20°L AT 70° L& |
D. 30°LA4T80° L & |

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

One can define an alpha-Volt (aF) to be the energy acquired by an a particle when 1t 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=1eV/4000

B. 1oV =2V
C. 1aV=28000¢eV
D. 1aV=1eV

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

SR FOET | V & foqa @ =fid =6 w1 9 SidT 8 6 Aeh-atee (af) ¥ afnid e s g

| 1 = =TT 6 T2, Seiaz @ & 2000 T SATET R S a e H @ i A e e g

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

i I AV =8000 eV
. 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 1s carried by a proton beam 1n which each proton
) . i 9 .
has a speed of 3x10' m/s. The cross sectional area of the beam 1s 1.50 mm-. The charge density

in this beam in Coulomb/m? is close to

A 10°%
B. 107
C. 10°¢
D. 107

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

U &0 ol (Particle accelerator) Wﬂﬁﬁﬂﬁfzﬁr 500 pA E&ﬁgﬁmﬂ?ﬁﬁﬁ@%lﬁﬁqy =

I &7 =met 3x107 lnfs%iﬁiﬁmﬂmﬂ A% 1.50 mm’ 2 | Wﬂﬁfﬁmﬁqﬁﬁ Coulomb/m*

O O ST B |
A 10
B. 107
P |
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 1s absorbed 1n earth's
atmosphere and red 1s 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
Orientation : Vertical
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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 mtensity of the parent star as the exoplanet moves in front of it. The exoplanet has a radius
R and the parent star has radmus 100R. If Ip 1s the intensity observed on earth due to the parent

star, then as the exoplanet transits,

the mimimum observed intensity of the parent star 1s 0.9 Io.

A.

B. the minimum observed intensity of the parent star 1s 0.99 Ip.
C. the minimum observed intensity of the parent star 1s 0.999 Jp,
D.

the mimimum observed intensity of the parent star 15 0.9999 Iy,

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

=g LA (exoplanet) TeT =1 242 (transit) f=rfer g1y @is i € | 50 fafer 3 <= 0g o1 9 i =
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D. ¥l dH i dieral &l =[Fas Sferd 714 0.9999 1, T |

Question Number : 26 Question Id : 6584303946 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



A steady current I 1s 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 mn value.

A
B. the magnitude of the electric field increases.
C. the current density remains constant.

D.

the average speed of the moving charges remains constant.

Question Number : 26 Question Id : 6584303946 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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Question Number : 27 Question Id : 6584303947 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Select the correct statement about rainbow:

We can see a rainbow in the western sky in the late afternoon.

A
B. The double ramnbow has red on the mnside and violet on the outside.
C. A rainbow has an arc shape since the earth is round.

D.

A ramnbow on the moon 1s violet on the mnside and red on the outside.

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

T o A H &4 W1 Y T 8

A. FZEAN 1 aief ST § F-E19EE (late afternoon) H 2@ € © |
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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 1n an orbat that 1s 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 1mages captured by it are formed. If the focal length of the camera lens 1s 50 cm. then the

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

A. 2% 10%4
B. 10%4
C. 10124
D. 4 x 1024

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

U T Haad IWTE, JeAT i A & STa 500 km T S T AT e 7 T T 8 | 39 3 H o HA,
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A ZxIPA
B. 10°4
ol L
D. 4 X 10124
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Letters A, B, C and D are written on a cardboard as shown 1n the picture.

A

The cardboard 1s kept at a suitable distance behind a transparent empty glass of cylindrical
shape. If the glass 1s 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 d
i J
C D.
B A
d a d d
W J

Question Number : 29 Question Id : 6584303949 Display Question Number : Yes SingleLine Question Option : No Option
Orientation : Vertical
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A. B.
A A
B D d d
& )
C D.
J A
d d d d
Y J
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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
45 |—— a5 |
V(m/s) V (m/fs) ‘\
\\'\-«. H..‘ —
Height (m) Height (m)
C D.
45 | 45
Al
v (m/s) V(m/s)
0 4 ;L.ﬂl ’ o Height (m) Al
Height (m) g
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0
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Question Number : 31 Question Id : 6584303951 Display Question Number : Yes Single Line Question Option : No Option
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The number of water molecules in 250 mL of water 1s closest to

[Given: Density of water is 1.0 g mL™"; Avogadro’s number = 6.023 x 10%]

A. 83.6 x 102

13.9 x 108
C. 1.5 x 108
D. 33.6 x 105

Question Number : 31 Question Id : 6584303951 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

250 mL ST H W 3 ST bt @A e % e gt [fEn g s wr e 1.0 g mL T 3 wE

FETTE @A = 6.023 = 107

A, B35 x10%
B. 13.9 x 10%
il B )
D. 33.6 x 107

Question Number : 32 Question Id : 6584303952 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Among the following, the correct statement is

A. pH decreases when solid ammonium chloride 1 added to a dilute aqueous solution
of NH3

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

C. pH decreases when solid NaCl 1s added to a dilute aqueous solution of NaOH

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

oxalic acid

Question Number : 32 Question Id : 6584303952 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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D. pH 51 8, 5l 31 HIfSHH HAaeie H Alcis UHS & U o At faerr 3 e s
gl

Question Number : 33 Question Id : 6584303953 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The solubility of BaSO4 in pure water (in g L) is closest to

[Given: Ksp for BaSO4is 1.0 x 1071%at 25 °C. Molecular weight of BaSOs4 is

Question Number : 33 Question Id : 6584303953 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

7[5 51 4 BaSO. & fgemar (g L' H) e & Fahean 8

[ 8: 25 °C W BaSO, # K, 1.0 x 107'° ] BaSO, FT FATva 9R 233 g mol™]
A. 1.0x10°

B. 1.0x 107

C. 23x10°

. 23x10?

Question Number : 34 Question Id : 6584303954 Display Question Number : Yes Single Line Question Option : No Option
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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. ».
is equal to n’+2

C. Electrons i an orbital must have opposite spin

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

energies

Question Number : 34 Question Id : 6584303954 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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AT |

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

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

this container at this temperature 1s closest to

A 28
B. 5.6
C. 14

. 4.2

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



UF U ST 396 2.24 L &, f9ohifed 59 @ 987 298 K & @17 W 2 atm &1 314 T84 &< T 5

T AIHM R 325 il SATTHaH 71T (g H) ST 39 I | GRiera adish o T o wehd ¢, e+
[RETGER

A 28

B. 5.6

C. 14

D. 42

Question Number : 36 Question Id : 6584303956 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The compound shown below

O NO,

can be readily prepared by Friedel-Crafts reaction between

A. benzene and 2-nitrobenzoyl chloride
B. benzyl chloride and nitrobenzene
C. nitrobenzene and benzoyl chloride

D. benzene and 2-nitrobenzyl chloride

Question Number : 36 Question Id : 6584303956 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



= fommay = Tt

0 NO,

hisa-we statrar g = o o e Gttt o =g i s g e g s s aEar g 2
A. SSH 3R 2-ATEZ AR (2-nitrobenzoyl) FRES

B. == (benzyl) FARISS I ATSET sisi

C. TSl st 311 s=aAtse (benzoyl) FARES

D. = 31T 2-AT52rese (2-nitrobenzyl) FES

Question Number : 37 Question Id : 6584303957 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The correct statement about the following compounds

/Y\//\l/\

Br Br

15

A, both are chiral
B. both are achiral
C. X 1s chiral and Y 1s achiral

D. X is achiral and Y 1s chiral

Question Number : 37 Question Id : 6584303957 Display Question Number : Yes Single Line Question Option : No Option
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X Y
& AL H Tel HUF ST ©
A. T HTEE 2
B. AT H15e A8 ol
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Question Number : 38 Question Id : 6584303958 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The most acidic proton and the strongest nucleophilic nitrogen in the following

compound
(@]
b [ H
a H H
N-
H

respectively, are

A. N°-H; NP
B. N°-H:; N°
N-H; N°
D. N°-H: N?

0

Question Number : 38 Question Id : 6584303958 Display Question Number : Yes Single Line Question Option : No Option
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T AT AT T2 T T T ATMFET 1525 A &

A. N-H;N?
B. N:H;N¢
C. N°“H;N¢
D. N°¢-H; N¢

Question Number : 39 Question Id : 6584303959 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The chlorine atom of the following compound

cl®

b

Cl Cl

o~ ¢

that reacts most readily with AgNOj3 to give a precipitate 1s

& P
3 o
R )
D. cH

Question Number : 39 Question Id : 6584303959 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



e e o e T,

cl®

b

Cl Cl
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Question Number : 40 Question Id : 6584303960 Display Question Number : Yes Single Line Question Option : No Option
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Among the following sets. the most stable 10nic species are

Fam)
&

"

=
A. @\} and A

@

B. @E} and
C. Q\ﬂj} and A

i B ®
D.K|\> andé‘

>®

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

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

A . K<Na<Li<H
B. Na<Li<K<H
C. Na<K<H<Ia
D. H<MNa<li<K

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

H, Li, Na 31 K o 2s 3TRfsree (orbital) & S 1 ogt 0 = 8
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 XeFa 15

A 5p3
dsp?

C. spid

D. d’sp’

Question Number : 42 Question Id : 6584303962 Display Question Number : Yes SingleLine Question Option : No Option
Orientation : Vertical

XeFq 7 Xe O] &7 6601 (77 ©

A, 51::3

B. dsp’
C. sp°d?
D. d%sp’

Question Number : 43 Question Id : 6584303963 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

b i . o - - 9_ _
The formal oxidation numbers of Cr and Cl 1n the 1ons Cr207~ and Cl0s3™.

respectively, are

+6 and +7

P>

+7 and +5

+6 and +5

v 0 W

+8 and +7

Question Number : 43 Question Id : 6584303963 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Cr207% & ClO3™ % Cr ud Cl &t amr= iiatahor e Fa = 8
A. +6 3t +7
B. +7 st +5
C. +6 3t +5

D. +8 aik+7
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A filter paper soaked in salt X turns brown when exposed to HNOj3 vapor. The salt X

15

A. KCI
B. KBr
. Kl
D. K)S04

Question Number : 44 Question Id : 6584303964 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

U Toheed T S feoh X o & < 8, HNO, o1 2T 2 &0ek § 37 W 50 &7 3av 8] e X f 8

A. KCI
B. KBr
C. Kl

D. K;S0,

Question Number : 45 Question Id : 6584303965 Display Question Number : Yes SingleLine Question Option : No Option
Orientation : Vertical

The role of haemoglobin is 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

Question Number : 45 Question Id : 6584303965 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Tegiratte &1 = =1 8
A. SiTTera= @1 ufe & gfaa &
B. 1= i ¥R & fafar= 9 o & st

C. CO & CO, T =F=eT]

D. CO, & FEE A=A ° T2
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Question Number : 46 Question Id : 6584303966 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Which ONE of the following molecules 1s a secondary metabolite?
A Ethanol

B. Lactate

B Penicillin
D. Citric Acid

Question Number : 46 Question Id : 6584303966 Display Question Number : Yes SingleLine Question Option : No Option
Orientation : Vertical

FrferRaa & @ &9 a1 21 et Sura=ef 3ee 82
A, I

B. ©i#e

C. uHfafem

D. fafew s

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

Lecithinis a

A carbohydrate

B phospholipid
C. nucleoside
D

protein

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

ATt FT 87
A. wETEESZ

B. %
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The water potential (yp) of pure water at standard temperature and atmospheric

pressure 1s

A 0

B. 0.5
C. 1.0
D. 20

Question Number : 48 Question Id : 6584303968 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

T AT 3R ATHSH T 3| WG S & e a9 (Wp) e sar 82

A. 0

B. 0.5
C. 1.0
D. 2.0

Question Number : 49 Question Id : 6584303969 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Action potential in neurons is generated by a rapid influx of

A chloride 1ons
B potassium 1ons
C. calcium 1ons
D sodium 10ns

Question Number : 49 Question Id : 6584303969 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

AR IR § 3o0— (ohaens fawe forae o9 iaats o sar 27

A. FEARES AAY
B. Uiy s
C. ez s
D. WIfsaT A3
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Erythropoietin 1s produced by

A heart

B kidney

C. bone marrow
D adrenal gland

Question Number : 50 Question Id : 6584303970 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

STeeTuTsTas 1 3eaTeq Fef eiar 87
A. T

B. I9%

C. A owa

D. Afergas Tty

Question Number : 51 Question Id : 6584303971 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Tendrils are modifications of
A, stem or leaf

B stem only
e leaf only
D

aerial roots only

Question Number : 51 Question Id : 6584303971 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

ya (2f5er) frm 3 @ T whEfda & 22
A. ORI F
B. dhael ad &1
C. hddl Il &I

D. had aEEE S &
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Which ONE of the following combinations of biomolecules is present in the
ribosomes?
A RNA. DNA and protein

RNA, lipids and DNA

Q

RNA and protem
RNA and DNA

Question Number : 52 Question Id : 6584303972 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

FeferiaT = @ Sifas = F1 HF 91 Gaie Tgarard § Jis(g ol o7

A. RNA, DNA 3R 9idH
B. RNA, fafus# 31t DNA
C. RNA 3 91+

D. RNA 3T DNA

Question Number : 53 Question Id : 6584303973 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Which ONE of the following proteins does NOT play a role in skeletal muscle

contraction?
A. Actin
B. Myosin

5 Troponin
D. Microtubule

Question Number : 53 Question Id : 6584303973 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

FrafaRad & @ 17 a1 WA ST Uit & S 7 05 s Ao e 87
A. e

B. WHEifaH
C. ZrA
D. HZHIZI=T

Question Number : 54 Question Id : 6584303974 Display Question Number : Yes Single Line Question Option : No Option
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Which ONE of the following reactions 1s catalyzed by high-energy ultraviolet

radiation in the stratosphere?

A,

02+0 — O3
0;,—0+0
03+ 03 — 30,
0+0— 02

Question Number : 54 Question Id : 6584303974 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Tttt § o =i ot i guau-aves o S5-S91 i TR SR § ST ST 22

A,

B.

0+ O—» 0,
0,—»0+0
Os+ O; —» 30,

O0+0—»0,

Question Number : 55 Question Id : 6584303975 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Which ONE of the following statements is TRUE about trypsinogen?

A.
B.

It 15 activated by enterokinase
It 15 activated by renin
It 15 activated by pepsin

It does not need activation

Question Number : 55 Question Id : 6584303975 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

feftamisq & famg o FfafEa s g FarFa e 22

A.

B.

SEHT W01 UIUHTES ZRT AT &
SHHT WiHAT {44 (Renin) gRT BT 2
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Which ONE of the following organisms respire through the skin?
A Blue whale

B Salamander
. Platypus

D Peacock

Question Number : 56 Question Id : 6584303976 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Trferttaa 9 9 &9 97 Sita 31941 o==T 510 9689 AT 87

A. s
B. AT
C. wiiuw

-

D. AR

Question Number : 57 Question Id : 6584303977 Display Question Number : Yes SingleLine Question Option : No Option
Orientation : Vertical

Which ONE of the following human cells lacks a nucleus?

A Neutrophil

B. Neuron
L Mature erythrocyte
D. Keratinocyte

Question Number : 57 Question Id : 6584303977 Display Question Number : Yes SingleLine Question Option : No Option
Orientation : Vertical
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Question Number : 58 Question Id : 6584303978 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

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

A. pepsin
B. trypsin
. chymotrypsin

D. amylase



Question Number : 58 Question Id : 6584303978 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

T o T A 0 IS He s R USTEY & € S 82
A. e

B. fafwmm

C. wrEalgitEd

D. UHEHS

Question Number : 59 Question Id : 6584303979 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

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

B. Lysosome

n

Golgi apparatus

Mitochondria

Question Number : 59 Question Id : 6584303979 Display Question Number : Yes SingleLine Question Option : No Option
Orientation : Vertical
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A. T-FATFHEH
B. TE-EE (ATEHE)

C. et a0
D. FAHIUEH

Question Number : 60 Question Id : 6584303980 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

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

1. growth of pollen tube towards the ovule

Question Number : 60 Question Id : 6584303980 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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Question Number : 61 Question Id : 6584303981 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

What 1s 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. 13 124 D. 2612

Question Number : 61 Question Id : 6584303981 Display Question Number : Yes SingleLine Question Option : No Option
Orientation : Vertical

7tz amar 10 (base 10) # wrlae @emsit n & siwt & wEea n? — 10n — 36 2, q= w

aeff ST SEATST T AR GO :
A. 12 B. 13 c. 124 D. 2612

Question Number : 62 Question Id : 6584303982 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

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 1s odd. Then — 1s equal to
= n

N9 B. 12 s IS D. 18
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#i% 1,2,3,4,5 = et 5-siwt &t quils gy m wd n =495 S @ | e moH S
TFRIEH (repetition) BT & Ue @EAT 1L H ekl 6 (AU @9 T8l ¢ | $7 a1 T % qUiiski

o (adjacent) HHT FTAF o & | a0 %EHWE?P]T
A9 B. 12 c. 15 D. 18

Question Number : 63 Question Id : 6584303983 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

The number of solid cones with integer radius and integer height each having its

volume numerically equal to its total surface area 1s

A0 B. 1 g . D. mfinite

Question Number : 63 Question Id : 6584303983 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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A1) B 1 2 D. ¥4

Question Number : 64 Question Id : 6584303984 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Let ABCD be a square. An arc of a circle with A as center and AB as radius 1s drawn
inside the square joining the points B and D. Points P on AB. S on AD. Q and R on

arc BD are taken such that PQRS 1s a square. Further suppose that PQ and RS are

PQRS .
parallel to AC. Then el i
area AECD
1 1 1 2
.= B = B ¥ =
g 5 4 5
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Question Number : 65 Question Id : 6584303985 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Suppose ABCD 1s a trapezium whose sides and height are integers and AB 1s parallel

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

A s 2 B. 1s 4

C.1s 8 D. cannot be determuned from the data

Question Number : 65 Question Id : 6584303985 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

T ABCD =i 9= udl 3= quits 8 vd AB war CD wmmrw @ | afs ABCD =1 gade
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L B. 4
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Orientation : Vertical



A coffee maker makes coffee by passing steam through a mixture of coffee powder. nulk and

water. If the steam 1s mixed at the rate of 50 g per minute in a mug containing 500 g of mixture.

then 1t takes about fp seconds to make coffee at 70 "C when the mitial temperature of the nuxture

15 25 °C. The value of 75 1s close to (ratio of latent heat of evaporation to specific heat of water

is 540

A
B.
.
D.

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

30
45
60
Q0

Question Number : 66 Question Id : 6584303986 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

TS THIhT HE, b1 =01, T8 S G o For 3 19 2B e i S § | O 5 A 500 gm T
25 °C W &, 31T 3@ 50 g/minute F1 3T T 919 F foe1 31 1, Ths & 70 “C TUHE ATeAT Hrb! ST ST 2 |

to T TaRETH T F1 ST (STl o AT o1 TTH F51 &1 36eh (1978 ST o A1 T 540 “C &, 7947 ferm

UH 9 =1 THTETE T S EEE A S g 8)

A

30

45

60
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Question Number : 67 Question Id : 6584303987 Display Question Number : Yes SingleLine Question Option : No Option
Orientation : Vertical

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 distinet echo. The speed of sound 1s

o 0w

320 ms?
340 ms™?
360 ms™!
380 ms™!
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A. 320ms’
B. 340 ms’
C. 360 ms’

D. 380 ms’

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

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

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

of water and glass are 1.33 and 1.50. respectively)

L
[—

A
B.
. 37
D. 6.0
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A 2D

B. 5.1
IR

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 1s at rest, but it 1s free to move. If gravity 1s neglected. then

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

] g
e /dmegmv*

A
B. 5é&’/reomy’
C. 2é/4m eom”
D.

4’ /4 eomv’
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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 1s:

A B.
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E
{-E «
C D.
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E E
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Among the following, the species with identical bond order are

A. CO and Oy~
B. Oy and CO
C. 02> and B2
D. CO and N;"
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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

15 closest to

[Given: Boiling point of ethanol 351.45 K
Specific heat capacity of liquid ethanol 2.44 J g 1 K

Latent heat of vaporization of ethanol 855 T g™/]

A 142 =107
B. 9.97 x 10?
3 B e 8
D. 9.97 x 10°
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A. 142x 10
B. 9.97x 1¢°
C. 1.42x 1¢°

D. 997x 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 1s 80]

A. 18
B. 85
C. 89

30
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A 18
B. 85
C. 8%
D. 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 effect of the methyl group mn ethyl anion and 6—c™* conjugation 1n ethyl radical
C. +I effect of the methyl group 1n both cases

D. +I effect of the methyl group in ethyl anion and c—c* conjugation in ethyl

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

A, 1dentical in BrFs but non-identical in PCls
identical in BrFs and identical in PCls
C. non-identical in BrFs but identical in PCls

D. non-identical in BrFs and non-identical in PCls
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If the genotypes determining the blood groups of a couple are FII? and FP, then the

probability of their first child having type O blood i3

A W

B. 0.25
34 0.50
D. 075
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A0

B. 0.25

C. 0.50
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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. 6and 3

C. 9and 4

D. 11 and 4
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C. 934
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If the H™ concentration of an aqueous solution 15 0.001 M. then the pOH of the solution
would be

A. 0.001

B. 0.999

i

D 11
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Consider the following vision defects listed in Columns I & II and the corrective

measures in Column III. Choose the correct combination.

Column I Column II Column III
P. Hypermetropia 1. near-sightedness a. convex lens
Q. Myopia 1. far-sightedness b. concave lens
A P-11-b
B. Q-1-b
bk P-1-a
D. Q-1-a
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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 tendrils 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 tendnl grows faster than the base

Question Number : 80 Question Id : 6584304000 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Tferfiaa & & =t @ o diei F v ata @t F =R 9 e T aeEe sar e
A. WA H Hid g 8l

B. W™ & ATUR 36 RHaL %1 o1 | il € 15 Ha o

C. T i =% 66T Sl =6 ! So! & 2491 4 Toa1 8, F1=7 Toet =it 2aei § 761 & &1 gorn o ot 4
TG T 2

D. WA T feRat 36 ATIR T qor1 § it & Fi5 Har 2



