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INSTRUCTIONS

In each part of the paper contains 25 questions. Please ensure that the Question paper you have received

contains ALL THE QUESTIONS in each Part.

In each Part of The paper Section A Contain 20 Questions. Each Question has four choices (A), (B),
(C), (D) out of which only one is correct & carry 4 marks each. 1 mark will be deducted for each

wWrong answer.

In each Part of The paper Section B Contains 5 Numeric Answer type questions. For each
question, enter the correct numerical value ((If the numerical value has more than two decimal places,

truncate/ round-off the value to TWO decimal places: e.g. 6.25, 7.00, 0.33, 30.27, 127.30.)

Each Question Carry 4 Marks & 1 mark will be deducted for each wrong answer.

NOTE : GENERAL INSTRUCTIONS FOR FILLING THE OMR ARE GIVEN BELOW.

1. Use only blue/black pen (avoid gel pen) for darkening the bubble.
2 Indicate the correct answer for each question by filling appropriate bubble in your OMR answer sheet.
3. The Answer sheet will be checked through computer hence, the answer of the question must be marked

by shading the circles against the question by dark blue/black pen.

4. Blank papers, Clipboards, Log tables, Slide Rule, Calculators, Cellular Phones, Pagers and Electronic

Gadgets in any form are not allowed to be carried inside the examination hall.
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INSTRUCTIONS FOR NUMERIC ANSWER FILLING IN OMR SHEET
1. Each answer contains four columns in numerical questions. (@ @@ @)

2. It is mandatory to fill all four columns while attending any of numerical questions, otherwise it will not be considered.
3. In numerical questions first two columns are reserved for *Integers’ and last two columns or “Decimal’ ( @ @ . @ @)

4. Don’t use pen or pencil to mark decimal point. (@ @ '@ @)

5. For vour further guidance please go through the below mentioned examples:

la} Suppose vour tb} Suppose your e} Suppose your id} Suppose your
answer is - 45.25 answer is - 5 answer is — 25 answer is — 4.02
Then mention it like Then mention it like Then mention it like Then mention it like
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MATHS

SECTION - A
[SINGLE CORRECT TYPE]
Q.1 to Q.20 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.
An ellipse has OB as semi minor axis, F and F’ 1. TS didqd & 3 dg-31ef OB g, fdf 3! A
its focii and the angle FBF’ is a right angle. g dYT PV FBF' TH JHDIU g1 a9 ddqd &l
Then the eccentricity of the ellipse is Ih<dl g
(A 5 A %
(B) 3 8) 3
(© 1 OF
() —= (o) %
If ¢ > 0, then the minimum distance of the 2. gfe ¢ > 0, df IRaag y = x2 9 ﬁ'g’ (0,c) di
point (0, c) from parabola y = x? is- I e R -
(A) Ve —4 (A) Ve —4
(B) e —1/4 () Ve —1/4
(C) Vc+1/4 (C) \/c+1/4
(D) None of these (D) 399 9 @13 Tl
Ifx>+3x+5=0andax*+bx+c=0 3. WWAxX®+3x+5=0dWax>+bx+c=0Th
have a common root and a, b,c € N then 3quﬁrg11aweﬂ%am a,b,c e N g, a9
minimum value of (a + b + ¢) is equal to (a+b + c) BT FAdH I SRR © -
(A) 3 (A) 3
(B) 9 (B) 9
(C) 6 (C) 6
(D) 12 (D) 12
Ifli_>m<\/n2—n—1+na+ﬁ>=0,then 4 o li_>m<\/n2—n—1+na+ﬂ):0%,ﬁf
8(3—#0—05) is equal to : 8(aj—§3W%:
(A) 4 (A) 4
(B) -8 (B) -8
(C) -4 (C) -4
(D) 8 (D) 8
A ray of light passing through the point A (1, 5. U UHIR Pi fbror o fdg A (1,2 )9 g, X
2) is reflected at a point B on the x-axis and -38f R f&yq us fig B ¥ Wrafdd gidl 8 auT ad (5

then passes through (5, 3). Then the equation
of AB is

(A) 5x + 4y = 13
(B) 5x =4y = - 3
(C)4x + 5y = 14
(D) 4x — 5y = — 6

,3 )3 TR § | I9 AB &1 GHIER § -
(A) 5x + 4y = 13
(B) 5x —4y = -3
(C)4x + 5y = 14
(D)4x — 5y = -6
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10.

11.

Let the solution curve of the differential equation
x> —y = ,/y? + 16x2, y(1) = 3 be y = y(z). Then
y(2) is equal to:

(A) 15

(B) 11

(C) 13

(D) 17

The area bounded by the curvesy = |[x -1| +
|x = 2] and y = 3 is equal to :

(A) 5

(B) 4

(C) 6

(D) 3

If x € (0, 2)
1

[ ¥~ [l d(x —[x]) is (where [ * ] denotes
0

the greatest integer function)

(A)e+ 1
(B) e

(C) 2e - 2
(D)e—1

The relation R ={(a, b) :gcd(a,b)=1,
2a # b,a,b € Z} is:

(A) reflexive but not symmetric

then the value of

(B) transitive but not reflexive
(C) symmetric but not transitive

(D) neither symmetric nor transitive

The equation of a circle passing through the
origin and cutting of intercepts each equal to
5 of the axes is -

(A) X2+ y2+5x-5y=0

(B) X2+ y?2-5x+5y =0

(C) X2 +y2-5x-5y=0

(D) x2 +y2 +5x+5y =0

Let z; and z, be two complex numbers such
that z; =i7Z, and arg(%): , then

(A) arg zp =
(B) arg z, = —*
(C) arg z; = %
(D) arg z; = —T.?nr

10.

11.

AT Sfawd wHERT xS —y = \/y2 + 16x2,
y(1) = 3 P15 9 y = y(x) &1 T y(2) &1 AH

(A) 15

(B) 11

(C) 13

(D) 17

gy = [x -1| + [x - 2| Ty = 3 ¥ uRag &
& &THd o

(A) 5
(B) 4
(C) 6
(D) 3

1
gfe x € (0, 2) A9 [ e (%] d(x —[x]) &1 A

SRIR 8 (ST&T [*] %%WW%)

(A)e+1

(B) e

(C) 2e -2

(D)e—1

BEL)

R = {(a,b) : gcd(a,b) = 1,2a # b,a,b € Z}

(A) WJH § IR THHd T8l §
(B) ThTH® § W] Wded el §
(C) THHT § g UM el &
(D) 7 AT & 7 g ISP ©

Od farg I ToRA a1 TUT YD 318 TR +5 & SRR
3A@US| B HIc dId Th g T JHIHIUT BITT -

(A) x2+y2+5x-5y=0
(B) x> +y?-5x+5y =0
(C) X2 +y2-5x-5y=0
(D) x2+y2+5x+5y=0

T & IRy STl z, Ul z, & o
— L — Z_]_ - Q
Z;1 =1 z262ﬂarg(72)—7r gldl
(A) arg ZQ—%

(B) arg zp = =~

(C) arg z; = %

(D) arg z; = —~
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12.

13.

14.

15.

16.

17.

Find three numbers in G.P. such that their
sum is 14 and the sum of their squares is 84 -

(A) 3,6,12
(B) 2, 6,18
(©)1,3,9
(D) 2,4,8

If 6% + 8% is divided by 49 , then the
remainder is

(A) 35
(B) 5
(O) 1
(D)0

Consider a tetrahedron with faces fq, fy, f3, fa

- = = =
Let a{, a9, a3, a4 be the vectors whose

magnitudes are respectively equal to the
areas of f;, f,, f3, f4 and whose directions are
perpendicular to these faces in the outward
direction. Then

T T
(A) a;+ as+ as+ a4 =0

- = = =
(B) a;+ ag= ag+ ay

N T T
(C) a;+as= asz+ a4

e
(D)al—a2—a3—a4:0

If A and B are non-singular square matrix of

same order 3x3, then which of the following
options is correct?

(A) |adj(AB)| = |A|B|
(8) | (adj AB) '|= |adj(AB)|
(C) |adi (AB) ' |=| (adj AB)_1~

(D) |adj (AB)"|= | AB|

The domain set of the function
f(x)=tan"'x — cot " !x + cos71(2 — x) is

(A) [0, 1]

(B) [-1,1]

(©) [L,3]

(D) None of these

Let A and B are two matrices of order 3 x 3,
where |A| = —2 and |B| = 2, then

‘A‘l adj(B')adj (2 A_l)‘ is equal to
(A) 2

(B) —2

(C) 4

(D) 8

12.

13.

14.

15.

16.

17.

TOIRR AUft T T ST ! 1 PISIT dlich ST
AN 14 § TUT 37 I HT ANTHhA 84 -

(A) 3,6,12
(B) 2,6,18
(©)1,3,9
(D) 2,4,8

gfe 633 + 883 @Y 49 I fauiford fear wiar |, a9
BT §

(A) 35
(B) 5
()1
(D)0

AT T I a® & U§ fy, fo, f3, fa &1 AT

a1, A, a3, a, GRS RES uReEm
HHRL: £y, Fy, 3, f4 P STHA & SRR § SR fa=m
24 U8f & radd aTeX &1 3R §, o -

e
(A) a;+ as+ as+ a4=0
- =

(B) ?1‘|‘E>3: a2—|— a4

e
(C) a;+ as= asg+ aqy
(D)?l—gg—gg—EZZO
gfe UM HH 3x3 DI JYehHUT aif TYE A TUT B
g, 99 Y fawedl § ¥ P-4 98l 82

(A) [adj(AB)| = |A|[B|

() |(adj AB) |~ |adj (AB))]

(C) |adj(AB) '|=|(adj AB) |

(D) |adj(AB) " |= )AB‘_2

W f(x)= tan ! x — cot 7 1x + cos (2 — x)
&1 Uid I §

(A) [0, 1]

(B) [_17 1]

(©) [1,3]

(D) 399 ¥ 13 g

AET 3 x 3 %Y HI & Mgg A @ B § ofgl
Al =—2 @ Bl=2 & @@

A adj(B!)adj(2 A7) | s &
(A) 2

(B) —2

(C) 4

(D) 8
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18.

19.

20.

The period of the function 18.

f(x) = [6x + 7] + cosmx—6x, where]. |
denotes the greatest integer function, is

(A) 3

(B) 27

(C) 2

(D) None of these

d?x

® (5)
®-(3) (%)
© (5) (&)
© () (&)

The expression 20.

cos 6x+6 cos 4x+15cos 2x+10
cos Hx+b cos 3x+10 cosx

(A) cos 2x
(B) 2 cos x
(C) cos? x

(D) 1 + cos x

is equal to

— equals : 19.
dy

Bad  f(x) = [6x+ 7] + cosmx — 6x Bl
%na?mﬁfﬁm, el [.] HETH QUi Had &1 =Ifd

(A) 3
(B) 27
(C) 2

(D) 38 q 1 781

 (5)
®-(3) (%)
© () (&)
© () (%)

Gtiw cos 6x+6cos 4x-+15cos 2x+10 HT A %-

cos bx+5Hcos 3x+10 cosx

(A) cos 2x
(B) 2 cos x
(C) cos? x

(D) 1 + cos x
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MATHS

SECTION - B
[NUMERIC VALUE TYPE]

0.21t0 Q.25 are NUMERIC VALUE TYPE Questions. The answer to each question isa NUMERICAL VALUE.

21.

22.

23.

24.

25.

Let a plane P pass through the point (3,7,-7)

and contain the line,

x-2  y—=3 z+2
-3 2 =

from the origin is d, then d? is equal to

. If distance of the plane P

Six boys and six girls sit along a line
alternately in x ways and along a circle (again
alternately) in y ways, then x/y equals to:

Function f(x) = (|x — 1| + |x — 2| + cos X)
where x € [0, 4] is not continuous at nhumber
of points

If A . and B are two events such that
4
P(A) =2, (AﬂB) = 2 and the

8
conditional probability P (

(ACGBC) ) (where

A€ denotes the compliment of the event A) is
equal to A, then the value of == is equal to

If the largest possible interval in which f(x) =
x3+6x2+px+7 is decreasing function is (-3,-
1) then p equals

21.

22.

23.

24.

25.

oH difSe f& T gada P fdg (3,7,-7) ¥ gl
ToRAT @ OR TEd X2 = YP 2
SURA I I g g A quaa PdI & d 8, @
d? SRR 3|

T: TS dUT T ASfhdl bR (alternately) &0
@wiwé?&ﬁ%ﬂxaﬁaﬁﬁéﬁm%aww

I ([: THFR ®Y J) & Y y akd! I 96
THa aax/yw%'

tb_cf:ff(x)—(lx—ll + |x — 2| + cos Xx), W8T x
€[0,4]8, & [ &1 RS STgT a8 Wdd el

gfe A 9UT B &) geE 39 USR & [
P(A):i P(AmB):%%quﬁa’ﬁa
uTIﬁWP( ) )(aﬁAc‘aﬂAésugaﬁ
(compliment ) ﬁmﬁﬁ%) AP RR g, 99 2—/\6
BT A R © -

e (-3 ,-1) 98 HETH WHT a1 g foreH

f(x) = x3+6x2+px+7 Th IHH Had g dd p
CRERE
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SECTION - A
[SINGLE CORRECT TYPE]
Q.1 to Q.20 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.
An aeroplane is flying at a height of 1960 m is 1. U gd1s S8l 1960 m &1 Sars W afas feum #
horizontal direction with a velocity of 360 360 km/hr & I ¥ IS T 8l 9F IJ§ oHHA W
km/hr. When it is vertically above the point A fd fdg A & F@eR U J S| gl 8,09 U8 T
on the ground, it drops a bomb, find out g9 RTar %, A T8 iﬂ Td BT Sei g o I
distance from A it travelled on the aground.
THRIT 872
(A) 1 km (A) 1 km
(B) 2 km (B) 2 km
(C) 3 km (C) 3 km
(D) 4 km (D) 4 km
ey — yo— >
Find the resultant of three vectors OA, OB 2. OA, OB 3 OC dF dfexl &1 uRomdt Ja &,
— o A P\
and OC each of magnitude r as shown in FATIHR A bt rE?
figure ? A
N
A B
N
B r
r 4591
4591 o 45°r >C
45° >C
O T > (A) r(l — \/5)
A1 2)
( )r( V2 (B) 2r(1—|—\/§)
B) 2 (1 2)
(B) 2r( 1+ /2 (C)r(1+\/§)
C (1 2)
©) r(1++2 (D)zr(l—ﬁ)
(D) 21-(1 — \/ﬁ)
The system shown in figure is in equilibrium. 3. fu A <oior mor Rem araawn § g1 BT gt &,

The spring is light, the acceleration of both
the blocks (in m/s?) just after the string S is
cut is -

(A) apn=10,ag =0
(B) ap =0, ag = 10
(C)aa=20,ag=0
(D) ap =0, ag = 20

SRI' S & ®led & Jd UYd GHI Sidhl DI @Ol
(m/s?H) ¢ -

(A) ap =10,ag =0
(B) ap =0, ag = 10
(C)apn=20,ag=0
(D) ap =0, ag = 20
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4.

A particle is performing circular motion of
radius 1m. Its speed is v = (2t?) m/s. Its
acceleration att = 1sis :-

(A) 4 m/s?

(B) 44/2 m/s?
(C) 4v/17 m/s2
(D) 44/3 m/s?

The displacement x and time t for a particle
are related to each other as t = /x + 3.

What is work done in first six seconds of its
motion :-

(A) 6]
(B) zero
()41
(D) 2]

A metal ball falls from a height of 32 metre on
a steel plate. If the coefficient of restitution is
0.5, to what height will the ball rise after
second bounce

(A)2m
(B) 4 m
(C) 8 m
(D) 16 m

A car battery with a 12V emf and an internal
resistance of 0.04(2is being charged with a
current of 50A. The potential difference V
across the terminals of the battery are :

(A) 10 V
(B) 12V
(C) 14V
(D) 16V

TH B 1m B & 0¥ TR g 7T Sl g1 S9d)
AV = (2t2) m/s 8l t = 1s TR BT @I BITI:-

(A) 4 m/s?

(B) 44/2 m/s?
(C) 44/17 m/s2
(D) 44/3 m/s2

foheft U1 & forg famTgT x SIR YTt UH QR T t
= VX + 3% F0H gERd g | T P UYH 6

Tehel | fovar a1 w1 g ;-
(A) 6]
(B) *—T
(C)4
(D) 21

TH U1 B g, & WId We R 32 X I S5
¥ IR B1 e Y@M QUi 0.5 §, d9 G
IBId & UHId 71 fbg Sdls ddb I -

(A)2m
(B) 4 m
(C)8 m
(D) 16 m

ot PR Pt 9t for gt f3.a1.9a 12V U1 3Rk
UfeRIY 0. 04 §, DI 50A B URT & 1Y ARG
fpar Srar g1 s & RRI W fAyar=R v 81 -

(A) 10 V
(B) 12 V
(C) 14V
(D) 16V
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8.

10.

A T shaped uniform density object with
dimensions shown in the figure is lying on a
smooth floor. A force F is applied at the point
P parallel to AB such that the object has only
the translational motion without rotation. Find
the location of P with respect to C.

!
- >

Al IB

'

C
(A) 31
(B) 1

(C) 41
(D) 31

A pulley is rotated about its axis by a force
F = (2Ot—5t2)N (where t is in seconds)
applied tangentially. Find the magnitude of
angular impulse [in Nm-s] on the pulley in the
initial 2s. Given radius of pulley 0.5m

(A) 2
(B) 4—0

(C) =
(D) ?

An equilateral prism of mass m rests on a
rough horizontal surface, with a coefficient of
friction u. A horizontal force F is applied to

the prism, as shown in the figure. If the
coefficient of friction is sufficiently high, so
that the prism does not slide before toppling,
then the minimum value of force F required to
topple the prism is

F

mg
(A) W
mg

(B) &+
(©) umg

9.

10.

T%HW STITHT (dimensions) arett Udh T- HDPR
$1 TP FHF T I a8 T o B R fRd g
AB & MR fog P M TH §d F 9
UHR T ol § b axg # fomm & dHad
QAR A 8l 81 C & Jua

PHIfSTT|

P 21

C
(A) 51

(B) 1

(©) 41

(D) 31

e Rl ORREE 9 9 @MU U §d
F = (20t — 5t>)N (61 t ¥bs # §) GRT oA
3fef & TR YUH Hl &1 URMS 2s H AT

R
HI0fg 3MAT BT URHATI [Nm-s H] J1d B | ot &bt
ﬁwo 5m &} TS g

(A) 2
(B) 4—0

€)%

(D)—

m SOHE &1 Th 9Harg Ud p 99 unid
TP PR3 AfdS Tag W fRY R g1 T e?f?l\—:raa
memmﬁamw%
e gaT ¥U J e §, afe fem A
(toppling) ¥ Ugd fhad @1, dd Ucq &1 iRM &
fore Siaa®s 9 F &1 a9 AF © -

F

%i

mg
(A) W
mg

(B) +—
(©) umg

(0) “ng
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11.

12.

13.

14.

The time period of oscillations of a block
attached to a spring is t;. When the spring is
replaced by another spring, the time period of
the block is tg. If both the springs are
connected in series and the block is made to
oscillate using the combination, then the time
period of the block is

(A) T =t1 +t2
(B) T? =t + t3

— -1 -1
(C) Tt =t]"+1t,
(D) T2 =t +t,°

The formula for time period of a compound
pendulum is:

(A) T = 27r\/g
(B) T = 27r\/mIg£
(C) T = 27r\/%
(D) T = 27r\/%

A progressive wave travelling along the
positive x-direction is represented by y(x,t) =
A sin(kx — wt + ). Its snapshot att = 0 is
given in the figure.

A /\II AN
Vi Vi

For this wave, the phase ¢ is :
s
(A) 5
(B) O
(C)n
v
(D) -5

One kg of water, at 20°C, is heated in an
electric kettle whose heating element has a
mean (temperature averaged) resistance of
20Q2. The rms voltage in the mains is 200 V.
Ignoring heat loss from the kettle, time taken
for water to evaporate fully, is close to :

[Specific heat of water = 4200 J/(kg °QC),
Latent heat of water = 2260 klJ/kg]

(A) 10 minutes
(B) 16 minutes
(C) 3 minutes

(D) 22 minutes

11.

12.

13.

14.

T BT A 9 T il &b SIa Pl SHadeprdl t1 ¢
o§ B g B ¥ saol ol 8, d9 s Bl
ATIHTT to gl fe Al B Aoft 7 SISt oreht §
TUT i DI A BT IR Hd gY ald-d & [old
ST ST §, 9 sl bl SATadbld 5 -

(A) T =t1 +to

(B) T? = t2 4 t2

© T =t"+t,"
(D) T2 =+t,% +t,°

Igad A & AadeTd b1 99 &-

(A) T = 27r\/g
(B) T = 27r\/mIg£
(C)T = 27r\/%
(D) T = 271'\/%

YD x TR | THT Bl § [l TTE! O &l
y(x,t) = A sin(kx — ot + @) ¥ FfUd foear Sran
&l t%= 0 W dr m wieysnygRE fF # fam
1 g

A
Vi

ST S Y, FAT @ FTAA ¢ -
(A) 2

(B) O

(C)n

(D) - %

U% bl UMl @1 20°C R & fdggd deatt H TH
a1 Srar |, g Sy siggg &1 Sigd (i
IgaE) wfoRty 20Q g1 fdgyd Ue™m &1 & "rem
Id dieed! 200 V §1 Hedt ¥ g8 S 81 &I
TOR3GTS dHRd g, UM &l G3I kg I IIwid g+ 4
T AT 9, TIHT SR

[Tt &1 fafR1y ™1 = 4200 J/(kg °C), Sd &I T
ST = 2260 k1/kg]

(A) 10 foFe
(B) 16 e
(C) 3 fiFe

(D) 22 e
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15.

16.

17.

18.

Two materials having coefficients of thermal 15.

conductivity '3K' and 'K' and thickness 'd' and
'3d', respectively, are joined to form a slab as
shown in the figure.The temperatures of the
outer surfaces are '6>' and '01' respectively,
(62>61). The temperature at the interface is :

d 3d

92 3K K 91

0 +0
(A) 1 2

(8) ¢ 91 n 992
(C) 202
(D)

592

When the pressure on water is increased then 16.

boiling temperature of water as compared to
100°C will be :-

(A) lower
(B) the same
(C) higher

(D) on the critical temperature

Total internal reflection takes place - 17.

(A) when a ray moves from denser to rarer
medium and incident angle is greater than
critical angle

(B) when a ray moves from rarer to

denser medium and incident angle is less than
critical angle

(C) when a ray moves from rarer to

denser medium and incident angle is equal to
critical angle

(D) None of the above

Which of the following are true? 18.

A. Speed of light in vacuum is dependent on
the direction of propagation.

B. Speed of light in a medium in independent
of the wavelength of light.

C. The speed of light is independent of the
motion of the source.

D. The speed of light
independent of intensity.
Choose the correct answer from the option
given below :

(A) A and C only
(B) B and D only
(C) B and C only
(D) C and D only

in a medium is

e ™ '3K' TUT 'K SHEAT ATl Ul
Td U 'd' qUT '3d' AT aId &l UG &1 e
UH e ol Tt §1 S8t Idgl & dTIH HHR:
'9,' 3R '81' § (8,>0) | 3fRIYY W AUHM g:

d 3d

0,| 3K K 0,

0 +9
(A) 1 2

(©) & 91 n 202
() & 91 n 502

Sd UM R &9 J¢MT Sdl €, df 100°C & gal |
U &1 YD R : -

(A) ®H

(B) {HIA

(C) 3=

(D) Pi~Id dld TR

quf 3aR® Wiad gfed giaT g -
(A) 59 U fHor o T fova aremw § 7ifg et &
qUT YT DIUT, hifdd BT A 3w el B

(B) S T fovur fava & o Aregd & 7 et §
qYUT 3T PN, hifdd BT F HH BT g

(C) 9§ T fobvur fora & o= Arend # 7fa ot ©
TqYUT YT HIUT, hifdd PHIUT P SRS BIdT 5|

(D) T8 q B 51

ol 4 T Ig © 2

A. Fald 7 ye o Ird IR 3t fixn R AR

B Bl

B. IreHd H UHY B A1 UBI Bl a0 ¢ R

R 78 el g

C. U &t I1d Iid &1 i W AR T8 Ht g

g. megd H UG ot I1d digal R AR T8) o=t
|

I fed M fowmedl & § Wt SR A

(A) A 3R C Pad

(B) B iR D &ad

(C) B 3R C &»ad

(D) C 3R D &ad
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19.

20.

An equilateral triangle wire frame of side L
having 3 point charges at its vertices is kept
in x—y plane as shown. Component of
electric field due to the configuration in z
direction at (0,0,L) is [origin is centroid of
triangle].

ary

q -2q

(a) 250

(B) zero

9k q
(©) =3

(D) none

Consider a planet in some solar system which
has a mass double the mass of earth and
density equal to the average density of earth.
If the weight of an object on earth is W, then
weight of the same object on that planet will
be -

(A) v2W
(B) 2W

(C) W
(D) 25W

19.

20.

YT L &1 U GHATE Y IR T e MY | 3
fdg maw €, & x-y I H a1 741 § o % fezaman
T gl (0,0,L) R z iGzn & {9 & HROT fagygd
& 1 TP BT [Hd fovg FAYS BT Bsieh 7]

apy

q -2q

(a) 254

(8) I
(©) 3

(D) ®Is &

fHdl IR Hed # Td U8 R faaR &3¢ e goqam
T & GHHM ¥ QAT 8 3R T it & eid
g & SRIER gl afg Tl o &1 gl W UR W &,
dl 3T 9¥g BT 39 U8 W HR 8NTI-

(A) V2W

(B) 2W

(C) W

(D) 25W

Morion Educarion | 394 - Rajeev Gandhi Nagar | ® :1800-212-1799 | url : www.motion.ac.in




SECTION - B
[NUMERIC VALUE TYPE]

0.21t0 Q.25 are NUMERIC VALUE TYPE Questions. The answer to each question isa NUMERICAL VALUE.

21.

22,

23.

24.

25.

Four resistances of 15 Q, 12 Q, 4 Q and 10 Q
respectively in cyclic order to form
Wheatstone's network. The resistance that is
to be connected in parallel with the resistance
of 10 Q to balance the network is ........... Q.

A long solenoid with 1000 turns/m has a core
material with relative permeability 500
and volume 103 cm3. If the core material is
replaced by another material having relative
permeability of 750 with same volume
maintaining same current of 0.75 A in the
solenoid, the fractional change in the
magnetic moment of the core would be

i T i -z
approximately (499). Find the value of 10 and
give answer in nearest integer.

The radius of a nucleus of mass number 64 is
4.8 fermi. Then the mass number of another

nucleus having radius of 4 fermi is 12?0,
where X is
In the Coolidge tube experiment, if the

applied voltage is increased to three times,
the short wavelength limit of continuous X ray
spectrum shifts by 20 pm. What is the initial
voltage (in kV ) applied to the tube?

[hc = 1240 eV.nm]
[round-off to nearest integer]

A bullet of mass 10 g and speed 500 m s~ ! is
fired into a door and gets embedded exactly
at the centre of the door. The door is 1.0 m
wide and weighs 12 kg. It is hinged at one
end and rotates about a \vertical axis
practically without friction. If w is the angular
speed (in rad s™! ) of the door just after the
bullet embeds into it, then find the value of
10w. Ignore the mass of the bullet as
compared to the door.

21.

22,

23.

24.

25.

15 Q, 12 Q, 4 Q au 10 Q &
SO IR UIRIUT B TP HH T TSR Th
@IewH Hedd ST Ol g1 39 Aedd &I Al
PR & [T 10 Q & RIY & Y FHAR H el
S Tl ORI Q gl

1000 WX ufd #Hlckx & Th owl gRArfaer 4
iférs gemRiiadl 500 dUT 3madd 10° cm? &
TH ®ie Ul @ gl dfie die Tard & 750
ITUférehs JabRitedr duT JaH AT & GIR His
gerd ¥ gferuifua &R fear s afkArfereT 0. 75
A B A YRT §FC I&d gT, HIe & JEP

g o (o . T €T
3yl & fiaTd® uRad Ay <@> BT <5 T

A J1d BT TUT IR Havead quiie | i |

GO WSl 64 & AMYS & Bdr 4.8 HH gl
d9 4 Bl S ard gaR e B G Sl

1000 %,GETX—%|

X

Picrel AfeihT TN §, If SRITUT diecdl I di- AT
G SIdT §, o dd X-fhvur WaeH &1 ag avleed
Jmr 20 pm I ARG Bt ®1 A

WR IR URFAE deedr (kv H) fHdT 82

[hc = 1240 eV.nm]
[Feread quiie a& qurifeed Y]

10 g STHM 3R 500 m s~ ! 9@ Pt TH el TH
XA B gl ot § ok aRa™ & foepa dx H
T MU & Ot 81 &t 1.0 m I8t § 3R
BT YR 12 kg 81 U8 U RR W fhafed 7 iR

R
Uaife w9 ¥ fomr fodt oo & 3 3
oRd: guH Fxar g1 afg Ml axarel § g9 & 3
§1G g¥ars &t P 91d ( rad g1 ﬁ)w%,?ﬁ
w BT HH Jd BT EarS DI ga-T | it
GHHA BT A0 A |

e
8 8

8 o
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CHEMISTRY

SECTION - A
[SINGLE CORRECT TYPE]

Q.1 to Q.20 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

Which of the following will have the
lowest fourth ionization enthalpy IE4?

(A) La**

(B) Gd**

(C) Lu**

(D) Sm*3

Match List-I with List-II:

List - I List-II
Test/Reagents/ Species
Observation(s) | detected

(a)|Lassaigne's Test|(i) |Carbon
(b)| Cu(II) oxide (ii) (Sulphur

N,S, P
(c)| Silver nitrate |(iii)|and
halogen
The sodium
fusion extract

gives . |[Halogen
(d)|black precipitate (iv) Specifically
with acetic acid
& lead acetate

The correct match is:

(A) (a)-(iii), (b)-(i), (c)-(iv), (d)-(ii)
(B) (a)-(i), (b)-(iv), (c)-(iii), (d)-(ii)
(C) (a)-(iii), (b)-(i), (c)-(ii), (d)-(iv)
(D) (a)-(i), (b)-(ii), (c)-(iv), (d)-(iii)

For a mixture of two volatile, completely
miscible liquids A and B, with Pp° = 500 torr
and Pg° = 800 torr, What is the composition
of last droplet of liquid remaining in
equilibrium with vapour?

Provided the initial ideal solution has a
composition of x4, = 0.6and xg = 0.4

(A) xp =0.6;xg = 0.4
(B) xa =0.5;xg =0.5
(C)xpAr=0.7;xg=0.3
(D) xp =0.3;xg =0.7

9 T ¥ ST FAad agy AT TR IE, AT
?

(A) La**

(B) Gd**

(C) Lu#*

(D) Sm*3

Tall-1 B FEI-11 o 1Y U HIfor:-

-1 Tafl-11

U1/ T

3B HE/TefoT

(a) [T T8 |(i) ([Pred

(b)C3mE_5,9(") (ii) [

N,S,P

(c) [RieaR A8 |(iii)[auT

NISE]
qifsad
W A
Tifedh 3T | .

(Do o (i) IR
ice & A1y qeiTer
Il 3T&T
Sl ®

(A) (a)-(iii), (b)-(i), (c)-(iv), (d)-(ii)
(B) (a)-(i), (b)-(iv), (c)-(iii), (d)-(ii)
(C) (a)-(iii), (b)-(i), (c)-(ii), (d)-(iv)
(D) (a)-(i), (b)-(ii), (c)-(iv), (d)-(iii)

Po° =500 torr T Pg° =800 torr & al
roeid, I dvE ¥ faag gat A 3R B & s &
folT a0 & 91y 9 U ¥ &9 Bl 3ifd9 §g Bl
Tue- o1 §2 fear mar g 5 R sext e &1
Tged x4 = 0.6 3R xg = 0.4 G |

(A) xp =0.6;xg =0.4
(B) xpo =0.5;xg =0.5
(C)xAa=0.7;%xg=0.3
(D) xa =0.3;xg =0.7
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Which of the following statements are
incorrect ?

(A) SOs3 is a stronger oxidising agent and
more, acidic than SO..

(B) Options A&C both are correct

(C) The acidic strength and oxidizing power of
oxo0-acids are greater in +6 oxidation state
than in +4 oxidation state.

(D) The thermal stability of oxides of group
16 elements decreases in the order. SO, >
SeO, > TeO> > PoO>

What is the IUPAC name of the compound
shown below

/\O/

(A) 2-methyl-4-ethyl cyclohexene
(B) 5-ethyl-1-methyl cyclohexene
(C) 3-ethyl-1-methyl cyclohexene
(D) 2-ethyl-4-methyl cyclohexene

The sodium salt of a certain weak monobasic
organic acid is hydrolysed to an extent of 3 %
in its 0.1 M solution at 25°C. Given that the

ionic product of water s 1071 at the
temperature, what is the dissociation constant
of the acid ?

(A)~1x 101
(B) ~ 1 x 1077
(C) 3.33 x 107°

(D) 3.33 x 107 1°

Compare relative stability of following
resonating structure :

O- 0
Z N NCH;
Il Il
N N
(p) (q)
0

/YK
C
|
No
()
(A) p>q>r
(B) a>p>r
(C) a>r>p
(D) p>r>q

9 B & J S TAd 872

(A) SO5 U&h Ued HfRIIGRS g g dUl SO, &l
g o siftre orelig §

(B) ided A @ik C 3N Wl &

(C) ST 3 DI AT &FT qUT T DRD
AT +6 SMFADHIU TR H +4 HTRITHION aRIT
B o § 3ifie gt @

(D) T 16 & Tl & RIS S! BT ardig Ra Ay
Wﬁ‘a??ﬂ%- SO, > Se0, > TeO> > PoO>

I <= T A6 BT IUPAC A1 RIT &

/\@/

(A) 2-Ad-4-TA IEddloRi
(B) 5-URIA-1-ARd Arsaaieari=
(C) 3-Tfd-1-Afdd FgadigeRi
(D) 2-TRd-4-Afd Agadiodriq

25°C R T gad UHERIT BIa-d T Bl
JIfSTH |01 39 0.1 M faaaq | 3% d&
Saeugted gid 8, faar mar g f 59 du W o &1

3Mafie OFEE 10~ €, df 3 &1 faueH
foaie a1 82

(A) ~ 1 X 1010
(B) ~1x 107"

(C) 3.33 x 10°°
(D) 3.33 x 10~ ¢

9 A WRaT & R &1 % §

O~ 0O
&
/\KKCH3 M

Il
! !
(p) (q)
0

A‘)K
C
|
No
(r)
(A) p>qg>r
(B) a>p>r
(C) g>r>p
(D) p>r>q
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10.

11.

12.

Which of the following statement are false
regarding interhalogens:

(A) Thermal stability order IF < CIF < BrF

(B) Hydrolysis of IF; produces HsIOg and HF
as products.

(C) Interhalogen compounds are diamagnetic
in nature.

(D) IF; have Pentagonal bipyramidal
structure

Chromium metal can be plated out from an
acidic solution containing CrOsz according to
the following equation.

CrOs (aq) + 6H™ (aq) + 6e” —Cr(s) + 3H,0

How many of chromium (g) will be plated out
24,000 C ;

(A) 3.15gm
(B) 2.15¢g
(C) 4.15¢
(D) None

The increasing order of rate of hydrolysis of
the following compounds by SN1 mechanism

IS
OBr @—Br
(1) (I1)

Br Br

e O

(1) (IV)
(A)II <I<III <IV

(B)I<IV<III <II
(OII<III<IV<I
D)II<III<I<IV

The number of P-O-P bonds in H4P>07,
(HPO3)3 and P401g are respectively.

(A)1,3,6
(B)O, 3,6
()0, 3,4
(D)1,2,4

For the first-order reaction T,, (average life),
Tso and Tys in the increasing order are :

(A) Tsop < Tav < T7s
(B) Tso < T75 < Tay
(C) Tav < Tsp < Tys
(D) Tav = Tso < T7s

10.

11.

12.

g o Q o9 3Miae g ddl & de¢ H Igl
T § ?
(A) A9 R %Y IF < CIF < Brf

(B) %IFﬁh"[ SIS IATG & Y H HsIOg 3R HF
|

(C) 3fidRe BaloH dd Upfa # ufadefda 81d @

(D) IF; &1 I tahivny fgfRifirs g

PITTH 4T P CrO; Jad U &Y fdead § g
THIARU b IR FdIeT M Cros (aq) +
6H* (aq) + 6e” —Cr(s) + 3H,0

24,000 C ¥ oot siftrgg Mabredt i
(A) 3.15gm

(B) 2.15¢g

(C) 4.15¢

(D) ®T5 e

SN, faf¥ gR1 99 ATt & Saemacd & &R &
el HH ? -
(1) (1)

(1) (IV)
(A)II <I<III <1V

(B)I < IV <III < II
(OII<III<IV<I
D)II<III<I<IV

H4P>07, (HPO3)3 Td P401p § P—O—P 3MTa=I &I
IS B, HU:-

(A)1,3,6
(B)O, 3,6
(G0, 3,4
(D)1,2,4

T HIfE B S & Riw T, (3id
3Mg), Tso IUT T75 HI dgdl §31 HH g

(A) Tso < Tav < T7s
(B) Tso < T75 < Tay
(C) Tav < Tsp < T7s
(D) Tav = Tso < T7s
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14.

15.

16.

17.

B,Hs/THF 13.
_%
202/OH‘<:>:CH2 X

X and Y are respectively.

(A) Both <:>—CHZOH

(B) Both <:><OH

(©) <:>—CHZOH <:><CH3
(D) <:><g:3,<:>—CHZOH

Pick out the correct statement : — 14.

(A) Atomic radius of Cl in Cl, and NaCl is
same

(B) In general, density down the groups
decreases

(C) Melting point of covalent solids is greater
than molecular solids

(D) Zess in the period of normal elements
increases in the magnitude of 0-15

The sodium salt of methyl orange contains 15.

7% of sodium. What is the minimum
molecular weight of the compound (atomic
weight of Na = 23) :—

(A) 825
(B) 359
(C) 442
(D) 329

0
|

CNH,

P205 CH;3 MgBr Ca (OH),.1,
> \

\
A H;09 (yellowppt.+y)

(A) :>_E' cH,

(B) I:>—COOH
© -]
® >

Y —» 7,7 is:
A

The correct order of acidic strength of these 17.

hydra acids is :
(A) HCI < HBr < HI < HF

(B) CH4 < SiH4 < GeHy4
(C) NH3; < CH4 < H,0 < HF
(D) HBr < st < NH3

16.

BoHe/THF
LN
zoz/OH-D:CHz X

U X dUTY §

(A) Cl, U7 NaCl § Cl &) RH1ftge B 994 8

(B) ot & T 91 R gHIG: O gedl §
(C) TEIISl SIRA & TTefieh 3HTiUgeh Sl i gl

ot g1d ®

(D) ITHI dcdl & 3MMd H Zegr, 0-15 P URHATI H

Jedl §

A NS & AIfeud daur & 7% AfSTH giar g
I BT YAaH 3N0ad YR FT BT (Na T IRAT]

YR = 23) : -
(A) 825
(B) 359
(C) 442
(D) 329

@]
I

CNH,

P20s CH; MgBr Ca (OH),.1,

\ \
4 4

\
A H;09 (yellowppt.+y)

(A) :>_E' cH,

(B) I:>—COOH
© -]
® >

9 B13ST Sl B 3ty g &1 WEl % §

(A) HCI < HBr < HI < HF
(B) CH,4 < SiH,4 < GeH,

(C) NH3 < CH, < H,O < HF
(D) HBr < H,S < NHs
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18.

19.

20.

Listed in the table are forward and reverse
rate constants for the reactions

2NO(g) = N(g) + 02(9)

Temperature ke(M~1S~ 1)k (M~1s1)
(K)

1.1 X
1400 0.29 10-6

1.4 %
1500 1.3 10-5

Is the reaction endothermic or exothermic?
Explain in terms of kinetics.

(A) Endothermic
(B) exothermic

(C) can be both
(D) can't say

The total work done in the following PV curve

N

v

V(L) —>
(A) (150 — 2Z)L — atm
(B) (150 + 7))L — atm
(€) (—27)L — atm
(D) 150 L — atm

Match the coordination given in Column I with
the central metal atoms given in Column II
and assign the correct code.

Column I Column II
(Coordination (Central metal
compound) atom)
A. Chlorophyll 1. Rhodium
B. Blood pigment 2. Cobalt
C. Wilkinson's .
3. Magnesium
catalyst
D. Vitamin B12 4. Iron
5.Calcium

(A) A-2,B-3.C-4,D-1
(B) A-3,B-4.C-1,D-2
(C) A-4,B-1.C-5,D-2
(D) A-5,B-4.C-3,D-1

18.

19.

20.

2NO(g) = Na(g) + Os(g) 3ifHfchar &1 3T 3R
IehAuia R Faais ™

g (K) ks (M_ls_l) k, (M_ls_l)
1400 [0.29 1.1 x 107
1500 |1.3 1.4 x 107°

qaTq 3iNfordr IR € a1 ISHTEUT ? SerTid &
Uql § 918U |

(A) 3T =S

(B) AT &t

(C) T & ¥ pig ot

(D) g ol g&dd

g pvamsg # far a1 oot &1 B-

N

P(atm)

v

V(L)—>
(A) (150 — 27)L — atm

(B) (150 + %)L — atm
(C) (—27)L — atm
(D) 150 L — atm

®iay I § AU MU dgpa 9t &1 wray 11§ fou T
Farg urg TRATYS ¥ ey iR Ogl dis FAfdy &Y

CALE HIaH I1
(IPpd TIfiTep) (Pl YT URA)
A. TR | 1. AfsaHq
B. Yad quie 2. PIdice
C. RferT971 IR®  [3. TURRm
D. faerfi@ B12 4. 3O
5. hieRH

(A) A-2,B-3.C-4,D-1
(B) A-3,B-4.C-1,D-2
(C) A-4,B-1.C-5,D-2
(D) A-5,B-4.C-3,D-1
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CHEMISTRY

SECTION - B
[NUMERIC VALUE TYPE]

0.21t0 Q.25 are NUMERIC VALUE TYPE Questions. The answer to each question isa NUMERICAL VALUE.

21.

22,

23.

24.

25.

The number of chiral carbon atoms in B -D-
(+) glucopyranose is :

0
Il

HS C-Cl(x)MeMgBr_
HO “‘»(” OFEt

OH 0O

Then 'x' will be :

In how many of the following triatomic
molecules/ions, the linear molecules
(s)/ion(s) are where the hybridization of the
central atom does not have contribution from
the d-orbital(s).

BeCls, Ng, Ig, XeF,, CO,, SOy, IClI>~, SnCl»
and BeF,

The standard enthalpies of formation of Al,O53

and CaO are -1675 kJ mol-! and -635 kJ
mol-1 respectively.

For the reaction

3Ca0 + 2Al — 3Ca + AIl,O3 the standard
reaction enthalpy AHO= kJ.

(Round off to the Nearest Integer)
(Divide your answer by 10)

The value of 'X’ in the compound
CaXA|125i24O72 IS :

21.

22,

23.

24.

25.

B -D-(+) ARURRAN H fhd Hra- WRHTISH o
T3 3 : -
O

[l
HS C-Cl(x)MeMgBr_
HO ~C-OFEt

I
OH o

a9 'x' B

g § 9 fodn Bomifas smpsil/esmmi o, Y&
U/ €, e H=ig AN & JHxo | d-
HEP! BT ARG ol BIdl 5|

BeCl5, Ng, Ig, XeF,;, CO,, SO,, ICI>~, SnCl»
YT BeF,

Al,O3 @UT CaO & fHur & AF® TRAfRET
HH: -1675 kI mol~1 YT -635 kI mol-1 gl
3fNfhAT 3Ca0 + 2Al — 3Ca + Al,O5 & fold
e fNfhar TR A HO= kJ. gl

(FMedd qurie ™)

(307 IR P 10 ¥ fauiog &)

IM® CayAl;5Sing 07 H X BTHAM®
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Maths - Section A

1. Answer: A

Sol:
B(0, b)

F'(-ae, 0) O  F(ae, 0)

Using pythagoras for triangle F'BF,
a’e? 4+ b? + aZe? + b? = 4a%e?
= b? = a%e?

Ande2:1—b—z

a

= a’e? = a? — b?

= a’e? = a’ — a%e?

= 2a2e? = a2

1
e = —
~ =5

Hence, option (A) is correct
2. Answer:B

Sol:

Let (\/‘E, t) be a point on the parabola whose distance from (0, c), be d. Then
z=d?=t+ (t-c)? = t? + t(1-2¢c) + c?

dz _ _ ﬁ_
=>E—2t+1 2C’dt2_2>0

dz _ o~
Nowa—0:>t—c 1/2

which gives the minimum distance. So

min. distance = \/(c —1/2) + (—1/2)

=,/c—1/4



Answer: B
Sol:

Since D < 0. ". x? + 3x +5 = 0 have imaginary roots which are always occurs in
pair.

=x2 +3x+ 5 =0 and ax? + bx + ¢ = 0 have both roots common

a _ b _ ¢
j1_3_5

Minimum value of (a+b+c¢)=1+3+5
(a+b+4+c)=9
Answer: C

Sol:

lim (\/nz—n—l—i—na—l—ﬂ):()

n—oo

1
PUtn—T

lim( (/2 -1 -1+%+8)=0

t—0

V1—t—t2+a+pt
t

=0

lim
t—0

l+a=0=>a=-1(

olo

) form
Diff use L-Hospital rule
1-2t

%1_{% 2v/1—t—t2 T 6 =0

1 1

Now 8(a+ ) = 8(—-1+1)=—4



Answer: A

Sol:

Slope of BC = tan (90 — 0) =t a

_ 3
= cotb = —y ..(1)

Slope of AB = tan (90 + 6) =1

> — cot § =—*- .(2)

from (1) & (2) £2= = =2

a—1

= A(1, 2) & B(3, 0)

— _ 3
= m = 4

Equation of line AB is

=y -2 = —2(x—1)

=4y —-8+5x—5=0
= bx+4y = 13

B(a, 0)

>X

Therefore, the correct answer is (A)



Answer: A

Sol:

xdy
7 Y= \/y2—|—].6$2
dy y++/y*+16x>

dr z
Lety = vx

dy o dv
% = v—l—x%

:’U—'—w =

dv ve+4/vEr2+1622
dz z

f dv _ dx

NosT; z

Kn"u + /2 + 16‘2 Inz+InC
24 VY6 =Cxzx

T T

y + /y? + 16x% = Cx?
Y+ /y? + 1622 = Cx?

y(1) =3
C=8

Y+ \/m = 8z
atx =2

y+ /Y2 + 64 = 32

y? +64 = (32 —y)°

y? + 64 = y? — 64y + (32)°
64 (1+y) =32 x 32

y(2) =15

Answer: B

Sol:

I
S



Answer: D

Sol:
1= [ e [ d(x —[x])
" 0<z<1l=z]=0
= fole{QX} dz

dt

put 2x =t = dx = T

— %fge{t} dt

We know that
{x} is a periodic function with period 1, From Property — 8
1 1
:§X2f0 e{t}dt
0<t<l ={t}=t
— [Tetdt
=e—1
Alternative Method
1 oy
I= [ e 2] d(x —[x])
" 0<z<1l=z]=0
— f()l e{2x} dz
put 2x =t = dx = &

2
— L [Zelt) qt

2

= 3| Jy et + [ e dt]



10.

11.

Answer: D

Sol:

Reflexive : (a,a) = gcd of (a, a) =1
which is not true for every a € Z.
Hence, R is not reflexive

Symmetric:
Takea=2,b=1=gcd(2,1) =1

Also 2a =4 # b

Now whena =1, b =2 = gcd(1,2) =1
Alsonow 2a=2=D

Hencea=2Db

is not Symmetric

Transitive:

Leta=3, b=5,c=9
ged(a,b) =1

ged(b,c) =1

ged(a,c) =3

Hence not transitive
= R is neither symmetric nor transitive.

Answer: C

Sol:

Let the circle cuts the x — axis and y- axis at
A and B respectively. If O is the origin,

then AAOB = 909, and

A (5,0); B (0,5) is the diameter of the circle.
Then using diameter form of equation of circle,

we get
(x=-5)(x-0)+(y-0)(y-5)=0

= x> +y?>-5x-5y=0

Answer: C
Sol:

7, =17,
1 = —1 z9

z1 -
arg (=, )=

arg (—i = )=
g = )=

arg(z2)= 6

5 +0+0=m
3

20 = 3=

arg(z2)=0 = ??TW’ arg z; = 7



12.

13.

Answer: D

Sol:
2

GP = a, ar, ar
va+ar+ar?=14 &

aZ + a%r? + a’r* = 84

= a(l+r+r1?)= 14 and
a’(1+1° +1")=84

= a(l+r+r?)= 14 and
a(l+r+r1?)a(l—r+1%)=284
= a(l+r+r’)=14...(1) and
a(l-r+1?)=6 ..(2)

a(1+r+r2) 14

a(l-r+r2) 6
6(1—|—r—|—r2): 14(1—r—|—r2)
2r2 —5r+2 =10
2r(r—2)—1(r—2) =0

ifr=2,a=2
~GP:2,4,8

ifr=5,a=28

1
2

GP: 8,4,2

Answer: A

Sol:
6% + 8% =(147)% + (7—-1)"

— 1+ - 1-7)®

+83C83 . 783
= (2-7-83) + 491 where I an integer
.14 x 83=1162

1162 _ g 35
19 237

.. remainder is 35 Ans.



14. Answer: A
Sol:

%
Let a; be the vectors whose magnitude is equal to the areas of face f; (OAB)
_>
a 9 be the vectors whose magnitude is equal to the areas of f; (OBC)
%
a g3 be the vectors whose magnitude is equal to the areas of f3 OCA

_>
a 4 be the vectors whose magnitude is equal to the areas of f4 ABC

_>
?1:l<§x b)

—> =
a2:%<b>< c)

_>
d=4 (- F)x (v - 7)

S (e
a1+ azs+ az+ as=0

Therefore, the correct answer is (A)
15. Answer: C
Sol:

adj(AB)| = | AB|’
(adj AB) ' |= | adj AB)_1

adj (AB)~'|= |(AB) [ = |AB‘_2

adj (AB) ’— ’adJAB’
- (jaBF) " - jaB”

adj(AB) ' |= ((AB




16.

17.

18.

Answer: C

Sol:

Since, tan~! x and cot ! x exists for all x € R and cos™! (2 — x) exist if

—-1<2-x<1

=1<x<3

Thus, the domain of the given function is [1, 3].
Answer: B

Sol:

We know that,

A= L

adj Al = ]A]2 (for 3 x 3 matrices)

A~1tadj(B )adj(2A71)|

L B x |2A71)’

Al

=L x L ><(23)2>< L
Al |B| Al
26

= —_25 = —2

Answer: C

Sol:

f(x) = [6x + 7] + cosmx— 6%

= f(x) = [6x+ 7]+

cosmx— (6x +7) + 7

= f(x) =—{6x+ 7} + cosmx + 7

Thus period of {6x + 7} is % and period of cosmx is 2.

Hence period of fis = L.C.M. is % and 2 = 2



Answer: B

Sol:

dx dy -1
Here, d_y — (E)

Differentiating both sides w.r.t. y, we get

Cx ()T (dy
dy2_ dx dy dx
-2
L4 (dy) | dx
dy \ dx dx

4 (b)) ax
dx dx dy

(cos 6x+cos 4x)+5(cos 4x+cos 2x)
+10(cos 2x+1)

cos Hx+5Hcos 3x+10cosx

2 cos 5x cos x+10cos 3x cos x+20 cos?x
cos b5x+5H cos 3x+10cosz

2cos x[cos bx+5 cos 3x+10 cos x]
[cos 5x+5cos 3x+10 cosz]

2 COSX



Maths - Section B

21. Answer: 3
Sol:
let point A(3,7,—T7)
3i+ 75 — Tk

x—2 y—3 z+2

point B(2, 3, —2)
2i + 35 — 2k

— . R - R R .
BA = <3i+7j7k) - (21+3j2k)

- (i+4j—5§)

i ]k
— =
BAx | =1 = -3 2 1
1 4 -5

al +bj +ck=—14f — ] (14) + E(—14)
a=1,b=1,c=1
Planeis (x -2)+(y-3)+(z+2)=0
X+y+z-3=0
d=+v3=4d2=3
22. Answer: 12
Sol:
As given in the question
No. of boys = 6
No. of girls = 6
Now,
No. of ways to arrange them in line
X =6!6!+ 6! 6!
X = 2.6! 6!
No. of ways to arrange them in circle

Y = (6-1)! 6! = 516!

. X __ 266 _ 2x6
Y el 1
X _

Y_12



23.

24.

25.

Answer: 0

Sol:

Given function f(z) = |z — 1| + |z — 2| + cos z can be seen as sum of three
functions y; = | — 1|, y2 = | — 2| and y3 = cos =.

It is known that absolute value functions are continuous on it's domain, so function
y1 = | — 1|, and yo = |x — 2| are continuous.

Similarly, function y3 = cos x is a trigonometric function, and all trigonometric
functions are continuous. So y3 = cos x is also continuous.

According to property of continuous function, sum or difference of continuous
function will also be a continuous function.

Hence, given function f(z) = |x — 1| + |z — 2| 4 cos z is a continuous function.
So there are "0" number of points where function is not continuous.

Answer: 50

Sol:

p A B P(AN(ANB)®)
( (AcUBe) )_ P((ANB)<)

__ P(ANB°)
~ 1-P(ANB)
__ P(A)-P(AMB)
-~ 1-P(AMB)

3

28 13
25 :2_5—)‘
28

4_
7

Answer: 9

Sol:

We have

f(x)=x%+6x+px+7

S (x)=3x>+12x+p <0
=3x’+12x+p=k(x+3)(x+1)
.. On comparing coefficients, we get
k =3 and p =3k

Hence p =9



Physics - Section A

Answer: B

Sol:

Initial horizontal velocity u = 360km/hr = 100 m/s
Initial vertical velocity = 0

Let the time taken to reach the ground between second vertical distance covered h
= 1960m

h=1/2 gt?
t=,/2
g
R = 100t=100,/% =2000m = 2 km

Therefore, the correct answer is (B)



Answer: C

Sol:

Let OR be the Resultant of A & C

So ﬁ‘= \/ (OA)? + (OC)2+2(OA> (oc)cose
-
— —

Angle of OR with OC is 45°

R

J2r

0]
O

— =
Angle b/w OB & OR is 0°

— — =
let OX be the resultant of OB & OR

o) O_X> = \/(OB)2 + (OR)” + 2(0B> (OR) cos 0°

OX|=yJor" + (va) 42 (var) @)
& = (r —|—\/§r)

0X| = r (1+ v/3)




3. Answer: C

Sol:

a nnuunnuu@ I
Ul'\q.‘l
]

From free body diagram

For lower block ,kx = 2g
Tension in the upper block ,

T =29 + kx = 4g
as soon as the string is cut,
T disappears.

Let the upper block is
A and lower block is B.

For block A:

A

4gl

acceleration
4

= - =20 m/s?

For block B:

Tkx
B

Egl
= no net force on block B.

Hence, acceleration of the block B will be 0 m/sZ2.



Answer: B

Sol:

V = 2t?

= = 4t
tangential acceleration
~at=4tatt = 1sec.
at = 4 m/s?

velocity at t = 1 sec.
v=2t2

v=2x(1)2

=2

centripetal acceleration

ar = V2/R=4
anet = /(47 + (4)°

— V32
= 4./2

Therefore, the correct answer is (2)

Answer: B

Sol:

VX =t-3>x=(t-3)2

= speed V = 2(t—3) [differentiating w.r.t. t]
ift=0 ,v=-6

ift=6,v =46

using work energy theorem
“W=AK=K;—K; =0

Answer: A

Sol:

heigth attained by an object after striking a stationary object (surface)

hy = he® = 32(1)" = 2 —om

(heren=2,e=1/2)



Answer: C

Sol:

12v. 0.04Q  ; _ 5op

Vs Va

Vy —50x0.04 -12=Vp

Vo — 2 —12 =Vp

Vo—Vp=14YV

Potential difference across battery = 14 V.
Therefore, the correct answer is (C).
Answer: A

Sol:

It is a case of translation motion without rotation. The force should act at the centre
of mass

(mx21)+(2mx1) 4

ch - m-+2m -3

( considering point C as origin )
Answer: B
Sol:

As we know, angular Impulse -
JR— t2
J = j;l T dt

7 = Fdsinf
= 7=Fd {. Force is applied tangentially}

d =R =0.5m

-3 = [(20t — 5t2) 0.5 dt

2
=J=0.5x |10 — 2]
0

=J=0.5x2
:>J:%Nm—s

Hence, the correct answer is option (B)



10. Answer: A
Sol:

The prism will topple after normal reaction shifts to the rightmost part of the prism.

Hence, at that time, equating torque about the toppling point ( rightmost point of
the prism) due to force F and force due to gravity mg

av/3 a
FX(T\F):ng

)
:>F_\/§

Therefore, the correct answer is (A).

11. Answer: B
Sol:

When springs are in series,

ki ko

k = ki+ka

For first spring,

t1:27'(' 1%

For Second spring,

t2:27'(' 1%

) 2 4m’m 472 m
Lty = iy A

— A2 ki tky
=47 m( k1k2>

0 92
2 | 42 _ m (ki+ks )
or tl + t2 = lzﬂ\/T]

or t7 +t3 = T=.




12. Answer: B

13.

14.

Sol:

. COM
Point of

suspension

1 —1It is distance between point of supension and centre of gravity

I
T =27,/ ==
mg/

m—>mass
Iy —¥moment of inertia about O.
Answer: C

Sol:

ul:"l t =i

NN
YAY

VAV,

N

y = Asin (kx — ot + @)

atx =0,t =0,y =0 and slope is negative

=> @ =T
Answer: D
Sol:

Heat required

Qi =msAT

Heat required Q = mL

(Power) time) = total heat required

msAT—I—mL:V%xt

(200)>

1x4200%(100 - 20) + 1 x 2260 x 103 = ——=—xt
4200 x 80 + 2266 x 103 = (22200 ¢
t=1298s

= % min

= 21.6 min

= 22 min



15.

16.

17.

18.

Answer: B
Sol:
Let the temperature of interface be '8’

i1 = ip {steady state conduction]

— (| = 3d =
I K
. A

3KA(0,—0)  KA(6-61)

d —3d
=90, — 90 =60 — 0,

_ 99, | 01
0 = 10 + 10
Answer: C
Sol:

The normal boiling point is the temperature in which the vapor pressure of a liquid
becomes equal to atmospheric pressure. If the inter molecular forces are small, the
liquid has a high vapor pressure. More heat will be required to separate the
molecules, so the boiling point will be higher.

Therefore, the correct answer is (C)
Answer: A
Sol:

T.I.R only occurs when a ray moves from denser to rarer & incident angle is greater
than critical angle.

Therefore, the correct answer is (A)
Answer: D
Sol:

Velocity of light depends on Refractive index of the medium and independent of
Intensity and Source of light.



19.

20.

Answer: B

Sol:

Now from the above figure, in ABED

cos 30° = B2

BE
BD = % ..... (1)
BE=r= 2—}; ..... (2)

Enet — (EA)Z + (EB)Z + (EC)Z

3Kq = 3Kq = 3K(-2)q

Enet = 72 + I 412

Enet =0

Hence electric field in the z-direction will be zero.
Answer: D

Sol:

Density is same

M = %WR?’,O, and 2M = %WR’?’[)

R’ =2"°R
GMm

W="%"
G2 Mm

Wy = =7

W, = 213 w



Physics - Section B

21. Answer: 10

22,

23.

Sol:

124402

44)

For a balanced wheat stone bridge

15 12
R~ 4
10+R

10R —
LR 12 =15 x 4

120R
10+R 60

600 + 60R = 120R
120R — 60R = 600

60R = 600

R = %0

R =100

Answer: 25

Sol:

AM _ Ap _ 250 _ 1
M 7 500 2
> = 42 =250

Answer: 27

Sol:

R = RoAl/3

4.8 = Ro(64)1/3

4.8 = Ro4 (i)

4 = Rg (A3 ..(ii)

(i) divided (ii)
- 4
(A)1/3
64 __ 1000
A= 1.728 °  x

1728
X = g1 =27



24.

25.

Answer: 41

Sol:

hc

*.* cut-off wavelength for continuous x-ray is given as : A\pin = o

. hec __ he _
Che &g = - AN

(Vo = accelerating voltage )

= Vo = 225 =41 kV

Answer: 6.25
Sol:
Given, mass of bullet (m) = 10 g = 0.01 kg

Speed of bullet (v) =500 m s+

Width of the door (1) = 1.0 m
Mass of the door (M) = 12 kg

As bullet gets embedded exactly at the centre of the door, therefore its distance
from the hinged end of the door,

) =4=4m

Angular momentum transferred by the bullet to the door,
(L) =mv xr

=0.01 x 500 x

=2.5J—s

Moment of inertia of the door about the vertical axis at one of its end,

<I> _ M 1) — 4 kg — m?

3 3

But angular momentum, (L) = Iw

2.5 =4 X w

2.5

orw:T

w = 0.625rads *



Chemistry - Section A

Answer: D
Sol:

First write electronic configuration of that element/ion check for an any unpaired
electrons present. The energy required for removal of that electron will be less as
compared to the energy required to remove an electron from an electron pair.

Also, compare the energies of the orbitals occupying those electrons. It will be
easier to remove an electron from an orbital that is lower in energy than the one
with higher in energy. First ionization enthalpy generally decreases across the
period

Electronic configuration :

La =[Xe] 4f° 5d! 6s? ; La3" = [Xe]

Gd =[Xe] 4f” 5d! 65> ; Gd3* = [Xe] 4f’
Lu =[Xe] 4f14 5d1 652 ; Lu3* = [Xe] 4f14
Sm =[Xe] 4f° 6s? : Sm3t = [Xe] 4f°

Fourth ionization enthalpy corresponds to the removal of the fourth electron. It will
be difficult to remove an electron from an ion having noble gas configuration.
Hence, La will have the highest fourth ionization enthalpy (that is, it be most
difficult to form La**) ion as compared to Gd** and Lu**.

Answer: A

Sol:

(A) It is a general test for the detection of halogens, nitrogen and sulphur in an
organic compound. These elements are covalently bonded to the organic
compounds. In order to detect them, these have to be converted into their ionic
forms. This is done by fusing the organic compound with sodium metal.

(B) Carbon and hydrogen are detected by heating the organic compound with
cupric oxide (CuO) strongly, where carbon is oxidized to carbon dioxide and
hydrogen to water.

(C) Silver nitrate test is a popular test that is used to detect the type of halogen
that could be present in a haloalkane.

(D) The sodium fusion extract is acidified with acetic acid and lead acetate is added
to it. A black precipitate of lead(II) sulfide indicates the presence of sulfur.

(a)-(iii), (b)-(i), (c)-(iv), (d)-(ii)



Answer: C

Sol:

P,° = 500 torr; Pg~ = 800 torr
T Constant

P

Pure
B

Mole Fraction
Let, mole fracion of A in vapour = y,; mole fracion of B in vapour = yg

When most of the liquid has vapourized ya would be, 0.6 since xp is 0.6 (Given)

L POAXA
YA = POxatP3(1-xa)

500'XA
500x, 4800 (1—x4 )

xpa = 0.70; xg = 0.30

= 0.6 =

Answer: D
Sol:

The thermal stability of oxides of group 16 elements increasesas we move down the
group due to increaes in the atomic mass of the elements.

So the thermal stability of oxides of group 16 elements increases in order.
SO, < Se0; < TeO, < PoO>

Hence option D is correct.

Answer: B

Sol:

Answer: A
Sol:
h=0.03; C=0.1M

K, =Ch?=9x10°

Ky -5
Kh = X, 9 x 10
10~
= K, =
&7 9x107°

=1.11 x 107 ~ 1 x 10719



Answer: D

Sol:
o 0 O
I I §
N N N

() (q) (r)
E.N. (O>N>0QO)
= - ve charge at more E.N.
Stabilized R.S.
= p>r>q
Answer: A
Sol:

(A) As the difference in electronegativities of bonded halogen atoms increases,
stability increases. Stability of interhalogen compounds increases with an increase
in electro-negativity difference between halogens.

So, the order is IF > BrF > CIF.
(B) Hydrolysis of IF7 :
IF; + 6H,O — 7THF + H; I0g

(C)The main aim of formation of interhalogen compounds is stability.They are fully
paired due to which diamagnetic in nature due to pairing of all bonds.

(D) IF; —

e T
|

Pentagonal Bipyramidal
Answer: B
Sol:
CrOs3(aq) + 6H*(aq) + 6e —Cr(s) + 3H,0
n==~06
Atomic weight of Cr = 52
Q =ixt = 24000C

_ Atomic Weight .
W= — om0 < 1xt

52

.. 2. 15g of chromium will be plated out by 24000C.



10.

11.

12,

Answer: C

OO O 0>

ease of Sy1 and hence the correct order is & stability of carbocation intermediate
I>1IV>IIl>II

Answer: A

Sol:

Cyclotrimeta-
phosphoric acid

O
Il

0”1 ™

Dimer of
phosphorus
pentaoxide

Number of P-O-P bond
Pyrophosphoric acid 1
Cyclotrimetaphosphoric
acid
Dimer of phosphorus
pentaoxide

Answer: A

Sol:

tay, = 1.44 t1
2
t75% — Qt%

SO, tl < tav. < t75%
2



13. Answer: D

Sol:

C>=CH2 L -CH,
lHQO
OH
(X)
H5O is added according to Markonvikov's rule

and

<:>:CH2 2L, <:>—CH28H2

|
{ —cnon

H-O is added according to Anti Markovnikov's rule

O'H+HOEN



14. Answer: C
Sol:

(i) In Cly, chlorine atomic size is smaller than NaCl, because in Cl,, chlorine held by
covalent bond while in NaCl, Cl is held by ionic bond. So, the atomic radius of Cl in
NaCl is greater than Cl in Cl,.

(il) As we know, down the group mass of an element increase as compare to
volume. So, density increases.

(iii) Intermolecular interactions in a molecular solid are relatively weak as compared
with covalent solid.

Molecular solid tends to be soft and low melting point.
(iv) By slater's Rule, zeff
BI CI NI OI F

Zest = Z - 0, HereZ = atomic no. & o — screening constant.

(n_z)l
For s or n |(n-1)} (n-3)
p—orbital 0.35 0.85 etc.
1.00
For d or
f_orbital 0.35 | 1.00 1.00

Electronic configuration

n—1 n

sB — (132) (232 2p1> , Zoff fOr P e

o= 2x0.35 + 2x0.85 =2.4
(Zeff)g = 5-2.4 = 2.6

¢C — <1S2> (252 2p2> , Zess fOr P e~

o = 3x0.35 + 2x0.85 = 2.75
(Zetf)c = 6-2.75 = +3.25
N — 1s? 2¢2 2p3, Zoss for P e~

o =4x0.35+ 2x0.85 = 3.1
(Zeff)yn = 7-3.1 = + 3.9

So, we can see zeff is increase in the magnitude of 0.65.



15.

16.

17.

Answer: D

Sol:

Let the mass of sodium salt of methyl orange = xg

given 7% of salt contain sodium, that is %0 X x =23

X = 328.57

X & 3299

that is mass of salt = 329¢g
Answer: C

Sol:

I P.O, CH,MgBr H,0°
—C-NH, —5—> —C=N—=

i
: -
" Ca(OH), 1,
_>— C—-0H (yellowppt+v) }
—C-ONa+CH, ——> _ﬁ_
D 1 !

O>Ca
Therefore, the correct answer is (C)

(@)

o

Answer: B
Sol:
=As the (A-H) bond strength (1) acidic nature (])
=As the electronegativity (1) A-H bond strength (1) acidic nature ()
(1) HCl < HBr < HI < HF (Incorrect)
Correct order HI > HBr > HCI > HF
(2) CH4 < SiH4 < GeHgy4 (correct)
As we go up to down in the group EN (|)
.". A-H bond strength (]), Hence they easily donate H*
.". Acidic nature (1)
(3) NH3< CH4< H>0 < HF (Incorrect)
Correct order H,O > HF > CH4> NHs3
(4) HBr < H3S < NHj3 (Incorrect)
Correct order=HBr < H>S> NH3



18. Answer: B

19.

20.

Sol:

Keq. at 1400 K = —222— = 2.6 x 10°
1.1x10

Keq at 1500 K = —3—= 9.2x10*
1.4x10

=T 1 keq| AH < 0 exothermic
Answer: A
Sol:

Total work done = area of rectangle of 5 atm height and 10 L width-area of half of
circle

15(20 - 10) — (=57

= (150 - %)
Answer: B
Sol:

(a) Chlorophyll . 'C55H7205N4Mg

the process by which light energy is converted to chemical energy through the
synthesis of organic compounds. Chlorophyll is found in virtually all photosynthetic
organisms, including green plants, cyanobacteria, and algae.

(b) Blood pigment :- Iron (Fe) is a constituent of blood pigment

(c) Wilkinson catalyst: Wilkinson's catalyst is the common name for
chloridotris(triphenylphosphine)rhodium(I), a coordination complex of rhodium with
the formula [RhCI(PPh3)3] (Ph = phenyl).

(d) Vitamin B, which is also known as cyanocobalamine conatain cobalt.

Therefore, the correct option is (B)



Chemistry - Section B

21. Answer: 5

Sol:

If the mirror image of that substance or molecules is not superimposable. The
substance is said to be a chiral or asymmetric molecule.

Carbon is having four different substituents attached to it.

If the carbon is found to be unsaturated then two or three bonds are formed with
the same substituents.

In this there are five chiral carbons are attached to Beta-D-glucopyranose.

OH
\E/H
H—cl*—OH
|, 0
Ho—(ll—H
H—(ls*—OH
H—Cx
|
CH, — OH

Number of chiral carbon are = 5
22. Answer: 7
Sol:

0
I

HS C-Cl(1)MeMgBr
_—

HO ~C-Oet
OH 0

0
[ ,CH,4)

(DS C CH,(5)
O . <Mc(6)
(2) O 5 | “Me(7)

O
(3) H,0

OH

Me

HS ,
Me
(oToLk
¢-Me

H

HO
OH

.. 7 moles of CH3 MgBr will be required.



23.

24.

25.

Answer: 4
Sol:

Among the triatomic molecules/ions, BeCl,, N3~, CO,, SO,, BeF,, SnCl,, ICl>™, I3~
and XeF;, the total number of the linear molecule(s)/ion(s) where the hybridization
of the central atom does not have a contribution from the d-orbital(s) is 4.

These include BeCl,, N3~, CO,, BeF,
In the remaining molecules/ions, SnCl, is bent, SO, is V-shaped with sp3
hybridization, ICl,~, I3~ and XeF,, are linear with sp3d hybridization.

Answer: 23

Sol:

AHY = AH? (Products) - AH(f) (Reactants)
- AH’ (A12 03) ~3x AH (CaO)

= - 1675 -3 (-635)

= 230 kJ

230
Answer = S5 = 23
Answer: 6
Sol:

Cayx Aljs S24072
= 2% + 12(+3)+24(+4)+72(~2)= 0
=X =6
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