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electronic gadgets are NOT allowed inside the
examination hall.

9 IRas & fied o8 ® Ry MU woe 4
AT AW 3R A TR fafae |

Write you name and roll number in the space
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( PHYSICS )

PART -1 PHYSICS

SECTION-1 : (Only One option correct type)
Qs : (B3d & Wl fddca gaR)
This section contains 10 multiple choice qustions. Each question has four choices (A), (B), (C) and (D) out
of which ONLY ONE is correct.

39 @ # 10 qgfdadey 9ed B 9% ¥ ¥ IR fdwe (A), (B), (C) iR (D) 2, for# & daat va W&l 2|

1. A particle of mass m is projected from the ground with an initial speed u, at an angle o with the horizontal. At
the highest point of its trajectory, it makes a completely inelastic collision with another identical particle,
which was thrown vertically upward from the ground with the same initial speed u,. The angle that the composite
system makes with the horizontal immediately after the collision is :

T m E@HME B BUT DI TREPS M uy A AfIS | a—B101 R vafia f&ar S 8 | 98 B9 e U & Sweas
g W e G9F ST @ S B A1 YUIK: AR FUE HAI &, Wl dd A F@ieR Rur § ga+ uRfPa
TR uy A BHT T AT | Ggaa FH1a Hug & doaprd a1 afas 9 =1 Sror q=mn

T T T T
A 5 (B) 4 +2 (€)4 - 0) 5
Ans. (A)
Sol. At the highest point
Vu,'—2gH VTz
me— u,cosa mI om®—>V,
before collision after collision
_ Ugcosa . L . —
v, = — (by applying momentum conservation in horizontal direction)
Uy cosa . L . L
V=T (by applying momentum conservation in vertical direction)
He ulsin’a
( - 2g
6 =45°
Hindi S=dd fag w
Vu,'=2gH v,
m®—> UsCOSQ mI om®—>V,
TR B U TFIR P A1
Uy Cos . .
V= Lo (@R R ¥ R e A W)
V= 0RE (e e ¥ e W o W)
u3 sin’a
=~ 2

Www.examrace.com
0 =45°
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Hindi
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Hindi.

( PHYSICS )

The image of an object, formed by a plano-convex lens at a distance of 8 m behind the lens, is real and is

2
one-third the size of the object. The wavelength of light inside the lens is 3 times the wavelength in free

space. The radius of the curved surface of the lens is :

s FHdd STd o Ud arafas ufifdw a1 & 8m die q=7a1 2 o f& avg & 3R &1 ¢ foRis 2 | o

% e s B e Fat B aended @ 2 T ¥ | A B T af T ) a e §

(A)1m (B)2m (C)3m (D)6m
Ans. ()

L
v=8m (magnification = 3= u)

The diameter of a cylinder is measured using a vernier callipers with no zero error. It is found that the zero of
the vernier scale lies between 5.10 cm and 5.15 cm of the main scale. The vernier scale has 50 division
equivalent to 2.45 cm. The 24" division of the vernier scale exactly coincides with one of the main scale
divisions. The diameter of the cylinder is :

TF 99 $1 @ A0 @ forg g Ffe fRa ve aftar forad @1 Sua g 7 | 5w @ SR\ TWE 3 gy,
g1 99 & 5.10 cm 3R 5.15cm @ &= # gra Sirl € | afaR 491+ 50 971 2.45em @ e ® | 399 iR 4

o1 Ardraar (24") 917 =1 UHE @ US 91 | 9IS G 8T B | 99 ST @ R
(A)5.112cm (B)5.124 cm (C)5.136cm (D)5.148cm

Ans. (B)
50 VSD = 2.45 cm

1VSD = % cm =0.049 cm

Least count of vernier =1MSD -1 VSD
= 0.05cm -0.049 cm
=0.001 cm
Thickness of the object = Main scale reading + vernier scale reading x least count
=5.10 +(24) (0.001)
=5.124 cm.
50VSD =2.45 cm

2.45
1VSD = 50 cm =0.049 cm

TR B FeUdHid =1MSD -1VSD WWW.examrace.com

= 0.05cm -0.049 cm



( PHYSICS )

=0.001 cm
a*g N AT = w1 Y9 1 UTgAiS + aFRR YR @1 uediE X sreudHis
=5.10 + (24) (0.001)
=5.124 cm.
4 The work done on a particle of mass m by a force, K X i+ y J K bei tant of
) , (x2+y2)3/2 (x2+y2)3/2 (K being a constant o

appropriate dimensions), when the particle is taken from the point (a, 0) to the point (0, a) along a circular path
of radius a about the origin in the x-y plane is :

X 2 Yy 2 .
ts qa K (x2+y2)32 I(x2+y2)3/2 J}(KWU&F‘I@WI B RIS 8), (& meadq= & vl @l (a,0)fag A

(0,a)fag I U® a3 @ o< 9y W o Al &, SRI®1 & x—y dd &1 9o 95 2 | 39 91 g™ fba mn
Brd A 2

2K K K
(A 5 ®) - ©) 5 ©)0

Ans. (D)

Sol. suppose x =r cosf
y =rsind

K < . <
force on particle is 3 (r cosBi+rsin 9])

force is in radial direction so work done by this force along given path (circle) is zero.
Hindi. =M1 f& x =r cos
y =rsind

HI] UR g is(rcosehrsinej)%
r
ga oy fRen # & 3rd: RA M oy vy & sgfew 39 9 gR1 o T &1 = B
5. One end of a horizontal thick copper wire of length 2L and radius 2R is welded to an end of another horizontal

thin copper wire of length L and radius R. When the arrangement is stretched by a applying forces at two ends,
the ratio of the elongation in the thin wire to that in the thick wire is :

U 2L o arg 9 2R 3o @ A &fds R @ e Rk &t L oar$ @ Rf3sn arel s udel &faw ar @ afesw
P ERT SIS TR0 2 | 39 ARl & Sl RRT R 9a dvaR T 7T & | Udal 9 A ari 3 aeeed afg &1 srgurd
=1 2

(A)0.25 (B)0.50 (C)2.00 (D)4.00

Ans. (C)

www.examrace.com



( PHYSICS )

N
>|m
N—’

Sol. Y= Ar, (i)
L
(48]
4A
Y= Ar, ..(ii)
2L
Aty _
AL,
1 . r
6. Aray of light travelling in the direction —(I + «/51) is incident on a plane mirror. After reflection, it travels along

2

the direction %(? - \/§]) The angle of incidence is :

T FHdE YU IR SR SaTel fbvor @) s fRren %(?+~/§i)§|waﬁ=w’»amm%‘m %(7—«/55)3‘[
S = | fBRT &1 SirueH B R
(A) 30° (B)45° (C) 60° (D) 75°

Ans. (A)

Sol. Angle between givenrays is 120°
so angle of incidence is 30°

www.examrace.com



( PHYSICS )

Hindi. & 72 &30 & 79 @11 120° 8
37d: YA BT 30° 2

4Y
> X
)
© 7
SN
T, 7
Q Na
A, v
7. Two rectangular blocks, having indentical dimensions, can be arranged either in configuration I or in configuration

II as shown in the figure, On of the blocks has thermal conductivity k and the other 2k. The temperature
difference between the ends along the x-axis is the same in both the configurations. It takes 9s to transport a
certain amount of heat from the hot end to the cold end in the configuration I. The time to transport the same
amount of heat in the configuration IT is :

3 S ARATHR [ebl Bl g2y REngar a1 A=l 18R 11 8 ZraRerd f&ar 71 8 | qeal &) S At
kd 2k 2 | S A=l # x—=3ter & <1 BRI R 9919 &1 3R 99 # | A= 14, o1 @t vas Afad amn

TRY BIR ¥ 308 BR dd JWHA § 9s o) 8 | fa=amg 18, =19 |31 &) ™1 & i+ & fore 999 2 :

Configuration I Configuration II
fa=m 1 o= 11
2K
K 2K K
> X
(A)20s (B)3.0s (C)45s (D)6.0s
Ans. (A)
. . . . 3R
Sol. Inconfiguration 1 equivalent thermal resistance is >

. . . . R
In configuration 2 equivalent thermal resistance is 3

Thermal Resistance =« time taken by heat flow from high temperature to low temperature
WWW.examrace.com



( PHYSICS )

Hindi. fa=rm1 14 gou arfra ufoRly %%‘

Mzﬁwmﬁum‘%ﬂag g
ardT ufoRe o Sza a1 ara Y SNk e yarg § form R gHa

8. A pulse of light of duration 100 ns is absorbed completely by a small object initially at rest. Power of the pulse
is 30mV and the speed of light is 3 x 10 ms™". The final momentum of the object is :

Us BIE! 9%, Sl IR ¥ fax149 srazen 4 2, uabrel &) 100 ns &1 Ush e Pl Yuiadl Jefidd Sl & | W @
ofdd 30 mW 2 g uaTel @t 71 3x 108 ms™ B | 9% &1 Sifvaq 6w B ¢

(A) 0.3 x 107 kg ms™' (B) 1.0 x 107 kg ms™"
(C) 3.0 x 107 kg ms™ (D) 9.0 x 10" kg ms™
Ans. (B)

power x total time  Pxt

Sol. Change in momentum = speed of light =7

1.0 x 10" kg x m/s

. . Pxt
Hindi. <37 & qfad = ¥Ifdd x e wHE _ Px
YpIRT DI Aled c

1.0 x 10" kg x m/s

9. In the Young's double slit experiment using a monochromatic light of wavelength %, the path difference (in
terms of an integer n) corresponding to any point having half the peak intensity is :

v a7 fg Rere v § A Raeed & Upadfl water &1 w2 fean e 2 | 09 fasg &1 59 R yore ) figan
Rraz draar @t anedt 8, var=R 8 (Yuife n @ usl #):

A A A A
(A) (2n+1)E (B) (2n+1)Z (C) (2n+1)§ (D) (2n+1)E
Ans. (B)
Sol. For half of maximum intensity

2[,=1,+1,+ 2I,cos6

n 3n 57

6 (Phase difference) = 5

) . 3r 5k [2n+1k
Path difference is a4 |

Hindi. 3ferecH iaar &1 sneh & ferg
2[=1,+1,+ 2I,cosd

. 3n 5
o (FeiR) ==, =2 2% ..

. A 3h 5h (2n+1)
TITAOY 4, 4, 27T \

www.examrace.com



( PHYSICS )

10. Two non-reactive monoatomic ideal gases have their atomic masses in the ratio 2 : 3. The ratio of their partial
pressures, when enclosed in a vessel kept at a constant temperature, is 4 : 3. The ratio of their densities is:

a1 ARfhardid T uRAS srreel G BT WRATY] §HE 2:3 3 U H & | 94 3991 U Rerardiy ad A
uRag far SIdn &, 99 37@ 3ifRre /el &1 3gurd 4:3 8 | 3970 ©+cd BT 3GU @ :

(A)1:4 (B)1:2 (C)6:9 (D)8:9
Ans. (D)
pRT .
Sol. P, = ,1\,'—1 ()
p,RT
P,= ;‘—2 (i)
by (i) and (ii)
P _ 8
P2 9
. pRT .
Hindi. P, = ,1\,,—1 0
poRT
P, = ,f,,—z (i)
()@ (ii) &
P _8
P2 9

SECTION-2 : (One or more option correct type)
wus-2 : (va a1 3w W fAdea yaR)
This section contains 5 multiple choice qustions. Each question has four choices (A), (B), (C) and (D) out
of which ONE or MORE are correct.

39 WU ¥ 5 ggfdde e g1 93 9 ¥ R f3we (A), (B), (C) 3R (D) &, Rr# 4 @aa & a1 3fdw
GEE

1. Two non-conducting solid spheres of radii R and 2R, having uniform volume charge densities p, and p, respectively,
touch each other. The net electric field at a distance 2R from the centre of the smaller sphere, along the line

p
joining the centres of the spheres, is zero. The ratio p_1 canbe;
2

&1 R9 2R Broan arel srermeis S Meis! ol 19 uR HH: p, TAT p, THHH ARG A B &, U IR A
el HRA gY@ A1 B | S MAD B DAl A [oRd] g 3@ G AR B | 39 @ R BR MAD S D= A

ZRTQW%QQHQQQW%IWWHE—;WW?{W%:

32

25 (D)4

32
(A)—4 (B) ~%55 () WWW.examrace.com

Ans. (B.D)



( PHYSICS )

Sol
At point P
If resultant electric field is zero
then
KQ, _ KQ, R
4R? 8R?
b1
P2 4
At point Q
If resultant electric field is zero
then
KQ, N KQ, _
4R? 25R?
LN 2 tb ti
0, =25 (p, must be negative)
Sol.

fag PwR
Ife aRomd dgga &3 g e a9

KQ, _KQ, o
4R?> 8R®

P
P2

fag QW
Ife gRom+h dgga &3 g ? a9

KQ, = KQ,
_+_
4R?  25R2

=4

P1 32 www.examrace.com
0y =25 (p, FEUITHS BT JAMALTD & )



( PHYSICS )
12. A horizontal stretched string, fixed at two ends, is vibrating in its fifth harmonic according to the equation, y(x,
t) = (0.01 m) sin [(62.8 m™) x] cos [(628 s~")t]. Assuming & = 3.14, the correct statement(s) is (are) :
g1 RRT R uReag &fds afa SR diedt quafy |ie3or, y(x, t) = (0.01 m) sin [(62.8 m™) x] cos [(628 s)f]
g1 sfad 8 @ 2| IR n=3.14 79 9 79 = yseE ad 2/2
(A) The number of nodes is 5.
(B) The length of the string is 0.25 m.

(C) The maximum displacement of the midpoint of the string its equilibrium position is 0.01 m.
(D) The fundamental frequency is 100 Hz.

(A) <Y @ d&=m 58 |

(B) St @t o arg 0.25m |

(C) wr=arazen 9 SR & #eg =g &1 rffwad faRemu= 0.01me |
(D) qe 3mafi 100 Hz 2 |

Ans. (B,C)
Sol. (A) There are 5 complete loops.
Total number of nodes =6
(B) =628 sec™ Z
2n 1
= -1 - — 7\‘ = —
k=62.8m n = 10
o 628 »
v, = K- 628° 10 ms
5
= 0.25
2 2

(C) 2A =0.01 = maximum amplitude of antinode

D= L-—19  _oon
D)= 5, =2%025 =20Hz

Sol. (A)uel W 5q0f qu R

gl @1 o 9= =6
(B) =628 sec™!

k=628 -1_2_7': K:i
B N T
o 628
== —"—"/"= -1
Vo= X T 628 10 ms
S
=—=025
L 2

(C) 2A=0.01 =yu=<] &1 3ifAHTH JMATH

Dyf=~=—19  _ooH
D) f= 5757025 =20Hz.

www.examrace.com
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Sol.
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( PHYSICS )

In the circuit shown in the figure, there are two parallel plate capacitors each of capacitance C. The switch S,
is pressed first to fully charge the capacitor C, and then released. The switch S, is then pressed to charge the
capacitor C,. After some time, S, is released and then S, is pressed. After some time.

oz 3§ <ol uRuy #, @ GH<R wicl arat GuIRal ¥ yds @) eRar C2 | ur=1 § Raa S, &1 garn e @
aifes | C, gof wu A A &1 g | 39 18 S, 3! 8IS faan Wi @ | 399 v WuiRa C, 31 Al
& o ford Raa S, ®1 gam 1 Wil 2 | g8 99a & 91 S, 31 Vel 371 Sl 8 901 S, 3 4R Sl 2 | {O
g 918 S S

A A 4

o
RIFS)

2V, —— -

(A) the charge on the upper plate of C, is 2CV,  (B) the charge on the upper plate of C_is CV,

(C) the charge on the upper plate of C, is 0 (D) the charge on the upper plate of C, is -CV,
(A) C, @ ST @i W 2CV, 319 2 | (B) C, @ FT wie W CV, 2 |

(C)C,® S WiT TR LA QY 2 | (D) C, ! HUA wie W —CV, 3749 2 |

Ans. (B,D)

When switch S, is released charge on C, is 2CV (on upper plate )
When switch S, is released charge on C, is CV, (on upper plate ) and charge on C, is CV, (on upper plate)
When switch S, is released charge on C, is CV,, (on upper plate ) and charge on C, is —CV, (on upper plate)

o9 Ra= S, gamar Wrdl 8, C, W 31d¥ 2CV, 2 (FU @i W )
S Rag S, garan ofidl 8, C, IR 39 CV, 2 (S ©ie WR ) dAT C,WR 3149 CV, 2 (U ©ie WR)
19 Rga S, q@ra Sl &, C, R @Y CV, 2 (S} @i IR ) T C,uR [ —CV, 8 (FT) Wi |R)

A particle of mass M and positive charge Q, moving with a constant velocity u, = 4ims™", enters a region of

uniform static magnetic field normal to the x-y plane. The region of the magnetic field extends from x = 0 to x
= L for all values of y. After passing through this region, the particle emerges on the other side after 10

milliseconds with a velocity u, = 2(J§ i+] ) ms-'. The correct statement(s) is (are) :

TH M S 1 Q € 31 &1 $, ST G, =4i ms™! & Vb 97 9 wfaehid 2, e Rer grae &3
A x-y dd & 3fATgaq & a1 391 AWR 83 x=0Jx=LTF 4AS yd 719 & fI¢ 2 | 39 JEHIT &3 P
78 BT 10 firelt Javs § TR B G AR Uy =2(y31+]) ms 1IN A ywe A 2| v wwor 32

(A) The direction of the magnetic field is —z direction.
(B) The direction of the magnetic field is +z direction

507M
3Q

(C) The magnitude of the magnetic field units.

M
units.

100
(D) The magnitude of the magnetic field is 35

(A) g & —zfeen § 2| (B) ot & +zfaem 4§ 2|

(C) graata &3 &1 gRH 528M325rs‘%| (D) g g &= &1 uRHEm 10;)£M TIPS B

Ans. (AC) www.examrace.com
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Component of final velocity of particle is in positive y direction.
Centre of circle is present on positive y axis. so magnetic field is present in negative z-direction
Angle of deviation is 30° because

Vy_ 1
tano = Vx_ ‘/3
o=
"6
ot=06

QB
= —1t
0 M
5o Mo
T oQt
(SOMn)
B={T3q

P & 3T 9T BT geh gD y R § B
T BT s UAIHS Y IHeT TR IURT 2 | 3 DI &7 FOTHD z-faen § SuRerd 2
g @1 30° ® FifH

NN
=N T B
oo T
"6
ot=06
QB
= =2t
® =W
_ Me
Qt
(50M1t)
“ L 3Q

A solid sphere of radius R and density p is attached to one end of a mass-less spring of force constantk. The
other end of the spring is connected to another solid sphere of radius R and density 3p. The complete arrangement
is placed in a liquid of density 2p and is allowed to reach equilibrium. The correct statement(s) is (are)
Rpg
3k 3k
(C) the light sphere is partially submerged. (D) the light sphere is completely submerged.
s f35ar RF3ST g9 p el S iaid &1 U gad fRd R & e RR | et 11 & | 39 B &1 9@
frraie k2 | R & R RR @t R 3 e 9 el T @ et o R9 aw@ 3p ® | gof =g &

2p 9@ & &9 | @1 AT & AR 3D ARG A uga Q1 Sl 2 | e 9Ho 2/

R®pg

(A) the net elongation of the spring is (B) the net elongation of the spring is

3 3
(A)mwae{aawa@‘“‘g‘—k"g%] (B)ﬁﬁﬂﬂ%ﬁaé@aﬁ‘;%%l

(C) &1 Mald ATRIH WU | a1 garl 2 | (D) et A YUt WY W gaT B3N B |

Ans. (AD)

www.examrace.com



On small sphere

%nRs(p)g+ kx = %nR?’(Zp)g (i)

on second sphere (large)
4 4
gnR3(3p)g = gnRa(Zp)g +kx (i)

by equation (i) and (ii)

Hindi.

Bl Mal W

2RI k=3 TR0 ()

AR CRICR

SR (Bp)g = S IR @Ik (i)

B (i) 9 (i)

47R3pg
X= T

(_PHYSICS )

www.examrace.com



( PHYSICS )

SECTION-3 : (Integer value correct Type)
|us-3 : (YUIfd AT AE TPIR)
This section contains 5 questions. The answer to each question is a single digit integer, ranging from 0 to

9 (both inclusive)

T QIS H 59 8| UG 99 &1 SR 0 9 9 9@ (S ufid) @ da &1 udha sl guiie B

16. A uniform circular disc of mass 50kg and radius 0.4 m is rotating with an angular velocity of 10 rad/s~' about its
own axis, which is vertical. Two uniform circular rings, each of mass 6.25 kg and radius 0.2 m, are gently
placed symmetrically on the disc in such a manner that they are touching each other along the axis of the disc
and are horizontal. Assume that the friction is large enough such that the rings are at rest relative to the disc
and the system rotates about the original axis. The new angular velocity (in rad s™') of the systemis :

TH 50 kg d 0.4 m 35T o vamaar v st Seafer st & fid 10 rad/s™ & drofia o & €7 78 7 | <1 vhwHH
TSR Bool ¥R A 336 R 990 a8 A 16 SR 31 8 gU 39 VoK 5@ dad R wid & & 3 s &
3T B W Wt N | TS Bool B SH 6.25kgd Brom 0.2m 2 | 39 Rara &1 71 v 97 (rad 7' H)
BIT (A T & S35 vaq Boal & e gdvr 3o 2 & 3% 9 Bedl & dfa ane 7y g7 & iR Fara ga

3187 W ol IR & B)

Ans. 8
o,
o, =10 rad/s
Sol. [=2mr = 0,5kgm’
I, =1/2 x 50 x (0.4)
=4 kgm’
1=5 kgm’
I1 0)1 = ]2 (DZ
I, 4

©,= 3@1 =3 x 10 rad/s = 8 rad/s

17. The work functions of Silver and Sodium are 4.6 and 2.3 eV, respectively. The ratio of the slope of the stopping

potential versus frequency plot for Silver to that of Sodium is :

1<) Ud QST & 1 Baid HHI: 4.692.3eV R | 9id) 9 Aifeys & RN vg va smafRy & = amel & @ra
BT AU © :

Ans. 1

Sol. KE,x=hv-¢
eV =hv-¢

st

h
VS't = (— V-g
e e www.examrace.com
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18.

( PHYSICS )

v

v

-

h
So slope will be [g) , and it will be same for both the metals.

So ratio of the slopes = 1

KEnax=hv—¢
eV =hv-¢

st

Vy = [D)v _9

= e

v
<

o |e

.
31q: aTel (g) 2, d1 8 qF1 aigell & forg | 2

31q: eTel @ I =1

A bob of mass m, suspended by a string of length /,, is given a minimum velocity required to complete a full
circle in the vertical plane, At the highest point, it collides elastically with another bob of mass m suspended
by a string of length /,, which is initially at rest. Both the strings are mass-less and inextensible. If the second
bob, after collision acquires the minimum speed required to complete a full circle in the vertical plane, the ratio

L
EISZ

U M SHHIA BT TMeid [, oF1g &1 SR § oehl g1 8 | 30 Udb 97 faar oial & ot {6 Sedier ool § Ua a7
R FIE S foIg AT 2 | 307 S=aad fawg R I8 Medd R mS@HH & Mad 3 YIRY FEee Hedl ¢ |
TR WD [,TE B SR F dcH! gl & q1 URH ¥ e R # | Q1 ST gera fRd g aifdary €

afe |oee & 915 g Mas 31 YAl 71 Ui 8l & Sl {6 Feater da 9 qof 99 @1 &3 & forg <gaa9 8, 7

www.examrace.com
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>

Sol.

\/5961
To complete the vertical circle
V9l1 = {5905

4

Hindi. (

57,
TR 9a gul 1 & forg

\/E = 597,

f_.‘
4o
, =0

19. A particle of mass 0.2 kg is moving in one dimension under a force that delivers a constant power 0.5 W to the
particle. If the initial speed (in ms™) of the particle is zero, the speed (in ms™) after 5sis :

& 0.2kg SN &1 BV UH 91 B 3=, ol f& e [ad wifad 0.5 W &1 &t <ar 8, va e # wifoefia 2
afe o1 o URMAS f 3= | 99 5s91€ 39! A (ms~1H) B

Ans. 5

Sol. E=Pt=05Wx5s=25J = — mv2 = v=5m/s

www.examrace.com
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Sol.

Hindi.

( PHYSICS )

Afreshly prepared sample of a radioisotope of half-life 1386 s has activity 10° disintegrations per second. Given
that In 2 =0.693, the fraction of the initial number of nuclei (expressed in nearest integer percentage) that will

decay in the first 80s after preparation of the sample is :

T R AFR far gan e sngaic ufiedl, et org oy 1386's 8, @ wftraar 10 faee ufd davs B |
afd In2=0.693 2, 7@ yeH 80 s ¥ fufed T¥®l 9 uRMe &) G@Ril &1 srgurd (afderd FMeed guis 3) 2|

Ans. 4
0.693
~ 36 -0 * 107
Number decayed = N, —N (t)
Np = N(t)
% age Decayed = N, 100
0

=(1-e™)x 100
~ A x 100
=5x 10+ x 80 x 100
=4

k—0'693 5 x 104

1386
faafeq =il & dw@r =N, - N (1)
o No —N(t)

Hﬁﬁmfﬁaﬁﬁmﬁﬂﬂﬁm@=T x 100
=(1-e™)x 100
~ A x 100
=5x10*x 80 x 100
=4

www.examrace.com
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PART - Il : CHEMISTRY

SECTION —1 : (Only One option correct Type)
HUE -1 : (Bad TP Wel fdde yaR)

This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out
of which ONLY ONE is correct.

9 v 4 10 agfieea we & | 7 ued d IR fAsa (A), (B), (C) 3R (D) &, 7 & dadt o & ¢ |

21.

Sol.

22

Ans.

Sol.

Sol.

The standard enthalpies of formation of CO,(g), H,O(/) and glucose(s) at 25°C are —400 kJ/mol, —300 kJ/mol
and —1300 kJ/mol, respectively. The standard enthalpy of combustion per gram of glucose at 25°C is
CO,(g), H,O(/) e PN (@) B RAIvEd 7@ TRiedal 25°C WR 5He: —400 kJ/ATd,, —300 kJ/Hre siik 1300
kJ/Ara B | ufa a9 @ @) 25°C R G849 A TRied 2 |

(A)+2900 kJ (B)—2900 kJ (C)-16.11kJ (D)+16.11kJ

(©)

C,H,,0O4(s) +60,(g) —— 6CO,(g) +6H,0(¢)

AH=6xAH(CO,)+6AH (H,0)-AH (CH,,0,)-6A(O,,9)

=6 x (=400 -300)-(-1300)-0

=-4200 + 1300
=—2900 KJ/ mol
. 900
For one gram of glucose, enthalpy of combustion =— 80 - -16.11 KJ/g.
. 2900
AN B 19H & fog g8 @ gt = - 180 =-16.11 KJ/g.

Kl in acetone, undergoes S, 2 reaction with each P, Q, R and S. The rates of the reaction vary as
RieH # Kl & faeas @) gda P, Q, R3R S& wer afer 31w S, 2 aifdfhan et 2|
31 fafhar &Y =1 & gRads &1 98 9 B |

(0]

Cl
H,C-CI >l SN ©)‘\/

P Q R s
(A)P>Q>R>S (B)S>P>R>Q
(C)P>R>Q>S (D)R>P>S>Q

(B)

Reaction mechanism (S, 2)

—| effect at < carbon (carbon attached to leaving group) will be exerted by Qg_ hence (s) will be most

reactive.

sfn B (S,2)

O_ﬁ_$ e T & e @—ﬁ—CHZ-CI(S)a‘h freier 1 &% S, 2R B forg s
O O

B o B

www.examrace.com
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23. The compound that does NOT liberate CO,, on treatment with aqueous sodium bicarbonate solution, is
(A) Benzoic acid (B) Benzenesulphonic acid
(C) Salicylic acid (D) Carbolic acid (Phenol)
e i STefta Wi qrgari-e Ao g sfdfpar &y CO, =l <l &, 98 8
(A) IA1SS 3t (B) d=si-rAemIfa 3kt
(C) afarfufers sra (D) BRaIferd 3 (BiHTA)
Ans. (D)
Sol.  Phenolis less acidic than H,CO, and does not liberate CO,.

Sol. e, H,CO, & &5 3rild & | 3ra: A CO, 1 &1 rspras &l &7l |

24, Consider the following complex ions, P, Q and R.
P =[FeFJ*, Q=[V(H,0), and R = [Fe(H,0)J*.
The correct order of the complex ions, according to their spin-only magnetic moment values (in B.M.) is
ffafaa dqa snael P, Qud RWR fdaR e
P =[FeFJ*, Q=[V(H,0),** and R = [Fe(H,0)J*.
AGA AT BT Al HH I Yol 41 gra1d Mgl 749 (B.M. #) & FAR @

(A)R<Q<P (B)Q<R<P
(C)R<P<Q (D)Q<P<R

Ans. (B)

Sol. P=[FeF]*> ox. no. of Fe = +3, configuration : - 3d5 4s?

As F-is weak ligand, pairing does not take place.
so it has 5 unpaired electron

Q=[V(H,0)J* ox. no. of V =+ 2, configuration 3d?4s°

It has 3 unpaired electrons.

R =[Fe(H,0)J*, oX. no. of Fe = +2, configuration 3d®, 4s°

As H,0O is weak ligand, pairing does not take place, so it has 4 unpaired electron
= order of spin only magnetic moment = Q<R<P

so, answer is (B).

Sol. P=[FeF]> Fe® idRi®HR0l 3fa =+3, fa=ama : - 3d54s°
-, F-gda ferllvg & ora: o &) @
saferg g 53gfad salagia w@ar 2

Q=[V(H,0)J* V &1 ST 3id = + 2, fa=am : 3d3 4s°
g8 3 qyfigq gdlagia Rwdr 2
R=[Fe(H,0)J*, Fe &1 3ifaiIax vl 3 = +2, fa=ars3 : 36, 4s°

H,O & gda ferilvs 2, ard: gra+ el 81, 39afeiy I8 4 3gfd gelagl @dl 8 |
= UFHU A BT AU B HH = Q<R<P
3 IR (B) R |

25. In the reaction,
P+Q ——> R+S

the time taken for 75% reaction of P is twice the time taken for 50% reaction of P. The concentration of Q varies
with reaction time as shown in the figure. The overall order of the reaction is

QL
[Q

Time

(A)2 (B)3 (€0 (D)1
Www.examrace.com
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=1 arfafesan,
P+Q ——> R+S

H PaY 75% ifafdsn &1 a9a P @t 50% ifafdsn # forg g o Y garen 3§ <rg 8 | Qat fafd=1 arsan, aiffesan
T AR ot § quiE % 2 | 39 affha & waa ife 2

[Ql,
[Q]
HY
(A)2 (B)3 (C)0 (D)1
Ans. (D)
Sol. For P, if t, =X
then t,, =2x

This happens only in first order reaction.
so, order with respectto P is 1.
For Q, the graph shows that concentration of Q decreases linearly with time. So rate, with respect to Q,
remains constant. Hence, it is zero order wrt Q.
So, overallorderis0+1=1 — Ans.isD
Sol. Pa g afe t, =x
ad I'75% = 2X
78 yorH dife sifdfhar 7 € g 2 |
3 P& ame dife 17a 7|
Q@ forg, @ i 2 f& 999 & WU Q &) Fr=all YT WU A 4 8 & B I QD Ane <) Faa ' gwferg
Q@ amE Hife I B |
3ra: e @ #ife 0+ 1 =12rh > S D2

26. Concentrated nitric acid, upon long standing, turns yellow-brown due to the formation of
s ARfed ard & HTH THT 91 Wi R 1 F uRafda g fas s e g ?
(A)NO (B)NO, (C)N,O (D)N,O,
Ans. (B)

Sol.  HNO, decomposes by giving NO,, O,, H,0O
4HNO, —, 2H,0+2NO, + 30,
So, Ans is (B).

Sol. HNO,fa=feq g@r NO,, O,, H,0 adT &
4HNO, — — 2H,0+2NO, + 30,
3a: AR (B) B |

27. The arrangement of X~ ions around A* ion in solid AX is given in the figure (not drawn to scale). If the radius of
X~ is 250 pm, the radius of A* is
e o AXH ATIMTF WR X I @ rawl (W8 JoEd H e 7 @ i 2| afe X @ g™
250 pm 8, a9 A* &I g A B8IT

(A) 104 pm (B) 125 pm (C) 183 pm (D)57 pm WWW.examrace.com
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Ans. (A)
Sol. Thegiven arrangement is octahedral void arrangement.

f& 72 gz srehasiyg Rivd @ eazven 2 |

A
5> 720 o 0414250
~
r; 21035 pm.
ra
& L<or2 = <183pm
A

So, we have to choose from 104 pm and 125 pm. As no other information is given, we consider exact fit, and
hence 104 pm is considered as answer.

31t 89 104 pm TA1 125 pm ¥ | 1 X aAfd BIs 377 Fa1 el <1 78, 31ck: 89 104 pm BI ITR A+ Rfd

g afes |aifed 89 aren |4 2 |

28. Upon treatment with ammoniacal H,S, the metal ion that precipitates as a sulfide is
wHIfsa H,S & @ aiffifipar ax1 W R urq 3 &1 el GepTss & wY H &Il 8, 98 ©
(A) Fe(lln (B)AI (Il (C)Mg(ll (D)Zn(lN

Ans. (D)

Sol.  Ammoniacal H,S is group reagent of fourth group cationic radicals. Fe** & AP** will precipitate Fe(OH), and
Al(OH), respectively. Only Zinc will form white precipitate of ZnS.

3B H,S, &Ria ool & aqel Wie @ fow wig aifieds & | Fe® qui APR*s%He: Fe(OH), @t Al(OH), &
w9 H 37aerfdd 87 | dad e ZnS &1 ¥dd 3deTy IR |

29. Methylene blue, from its aqueous solution, is adsorbed on activated charcoal at 25° C. For this process, the
correct statement is
(A) The adsorption requires activation at 25°C.
(B) The adsorption is accompanied by a decreases in enthalpy.
(C) The adsorption increases with increase of temperature.
(D) The adsorption is irreversible.

25°C AT WR Us Sieitd e 4 #fifor & &1 afsfid arera w st faan 7| 339 ushd o fog @
BT B |

(A) srfreisor &1 25°C wR Afthgor @t srawadar gl 2 |

(B) arfrener g # v Ted) B |

(C) rfreyor GrgH 9™ UR ded & |

(D) 3rferenor srgeshHoi 2 |

Ans. (B)

Sol. As the adsorption of methylene blue over activated characoal is physisorption (Reference : NCERT), it is
accompanied by decrease in enthalpy.

Affer & &1 AT IRSIA W ANy At Afdreiyor &1 Sarevw 2 | (Ref. : NCERT) 78 gt § oY &
Q1Y YT BT |

30. Sulfide ores are common for the metals
(A)Ag, Cuand Pb (B)Ag, Cuand Sn (C)Ag, Mg and Pb (D)Al, Cuand Pb
HHIIC: AEHISS DI & HY § UTY M dTel §1g &
(A)Ag, Cu3ir Pb (B)Ag, Cu3iRk Sn (C)Ag, Mg 3R Pb (D)Al, Cu 3R Pb
Ans. (A)

www.examrace.com
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Sol.  Common ore of Ag—Ag,S, Cu—CuFeS,,
Pb — PbS, Sn - SnO,, Mg — KCI. MgCl,. 6H,0, Al -Al,0, . xH,0
So answer is (A)
Sol. Ag® |AHIN 3B —Ag,S, Cu &l ATHI=I 3% — CuFeS,,
Pb &1 A1 3%& — PbS, Sn @1 AT 310%6 — SnO,, Mg &1 |MTI 3ad — KCl. MgCl,. 6H,0
Al &1 9MT s —ALO, . xH,0
3d: IR (A) B |

SECTION -2 : (Only or more options correct Type)
@us -2 : (v a1 e ) AP gax)

This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out
of which ONE or MORE are correct.

gﬂ@mﬁ5a§ﬁmm§|mwﬁmvﬁzﬁw (A), (B), (C) 3R (D) &, fo9 & wap a1 31fdsp w8 2 |

3. Benzene and naphthalene form an ideal solution at room temperature. For this process, the true statement(s)
is (are
(A() AG) is positive (B) ASW is positive
(C) AS,, pundings = 0 (D)AH=0
Il 3R Herell FIERY 9 R U e e a9md 8| 39 UshH @ ford 9 @ 8 ()
(A) AG T 2 | (B)AS,,,,, EFIC® & |
(C)AS ) = 0 (D)AH=0
Ans. (B.C,D)
Sol. AG =-ve, ASWm =+ve Always for solution formation.
AS,, =0 No heat exchange between solution and surrounding.
AH=0 For ideal solution.
Sol. AG=-ve, AS o =+Ve fIaz feiv & forg wda & 2
AS_, =0 faera vd uRawr & 921 @18 ow A g 78
AH=0 aneet faema & forg
32. The pair(s) of coordination complexes/ions exhibiting the same kind of isomerism is(are)
(A) [Cr(NH,).CIICl, and [Cr(NH,),CL,)CI (B) [Co(NH,),CL]"and [Pt(NH,),(H,O)CI]*
(C) [CoBr,CL,J* and [PtBr,Cl,J* (D) [Pt(NH,),(NO,)Cl and [Pt(NH,),CIIBr
Y Feadrad AfD]/AT & 79 e A ol Us 8 ISR 31 GHI9gdd 9 €, 98 2
(A) [Cr(NH3)5CI]CI23ﬁ‘\’ [Cr(NH,),CL,)CI (B) [Co(NH3)4CI2]*3ﬁ'\’ [Pt(NH,),(H,O)CI}*
(C) [CoBr,CLJ* 3R [PtBr,CLJ* (D) [PY(NH,),(NO,)CI IAR[PYN H,),ClIBr
Ans. (B,D)

Sol.  (A)[Cr(NH,).CIICl, and [Cr(NH,),Cl,)CI, both compounds will not show either structural or stereoisomerism.
(B) [Co(NH,),CL]" and [Pt(NH,),(H,0)CI]*, Ma,b, type (octahedral), Ma,bc type (square planar) and both will
show geometrical isomerism.

(C) [CoBr,CLJ* and [PtBr,CLJ*, Ma,b, type (tetrahedral), Ma,b, (square planar).
(D) [Pt(NH,),(NO,)]Cl and [Pt(NH,),CI]Br both will show ionisation isomerism.

Sol. (A= A& [Cr(NH,).CIICl, @1 [Cr(NH,),Cl,)Cl 7 d1 Werds = & 3w warageaar yealia 3|
(B) [Co(NH,),CL]J* 7211 [PY(NH,),(H,O)CIJ*, Ma,b, Y&~ (Frewadia), Ma,bc &R (@t el o S SaTfafd
FHEGIAl gafRid s |
(C) [CoBr,CLJ* @ [PtBr,CLJ*, Ma,b, Y&~ (TJIHADIY), Ma,b, (avTaHdei)

(D) [Pt(NH,),(NO,)]CI G211 [Pt(NH,),Cl|Br 3= Feraradn gl &3

33. The initial rate of hydrolysis of methyl acetate (1M) by a weak acid (HA, 1M) is 1/100™ of that of a strong acid
(HX, 1M), at 25°C. The K, of HA is

#f¥ra gHiice (M) @t gda 3rFe (HA, 1M) §RT STd 3raeed &1 URfAS &R 25°C WR ydd 3 (HX, 1M) & e
¥ 11002 | HA & K_ &1 qeaia &
(A)1x 10 (B)1x 10 (C)1x10® (D)1 x 103
Ans. (A) www.examrace.com
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Sol.  As ester hydrolysis is first order with respect to [H*].

Wex B oiel qee [H]® amel v Hife &1 8ar 2|

Ran  [Hla

Rix — [H'lx

A

HA = H* + A-

1-0.01 0.01 0.01
~1
0.01x0.01
K, =10+
1

34. The hyperconjugative stabilities of tert-butyl cation and 2-butene, respectively, are due to

(A) o— p (empty) and c— n* electron delocalisations.

(B) 0— ¢* and 6— n electron delocalisations.

(C) o— p (filled) and c— © electron delocalisations.

(D) p (filled) — ¢* and c— n* electron delocalisations.

tert-a1fea g SR 2-dH wae: A sifcragr Rerar o srolf 4 Y 2, 9 2

(A) 6 p (Ra) 3R 0> n* saAde ™ favemfiaor  (B) 60— 6* 3R 6 n3eide faveiaxy

(C) o— p (IRA) 3R 6 ngaiag = fazemriaxor (D) p (YfRd) - 6* and 6— n* Salagi= faReFiaRY

H H
CI:H CH,
Sol. CH3-<|3‘° > CHa-g
&, &,
In tert-butyl cation, carbon bearing @ charge has one vacant p orbital hence it is ¢ — p (empty) conjugation or
Hyperconjugation.
H\@ A H®

CH
NCHICH-CH, «—  CH-GH-CH,
In 2-butene hyperconjugation between ¢ and r* bond.

@

H

|
C@ CH,
I Il

Sol. CHa—?‘” «— CHG—?

CH, CH,
TiTs gfed By H gl Side URAT] & U S Rad p 38 & | 31 I o —p (Raw) Gy a1
JfragTa= A enfid ure S 2 |

H~ H®

CH CH
Z\CHQH—CHa —  XcH-CHCH,
2gfed # o ql n+ AIfTHTHA gIR1 R T 8 2 |

www.examrace.com
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Ans.

Among P, Q, Rand S, the aromatic compound(s) is/are
(A)P (B)Q (C)R

Cl

AICI
L N

NaH
Q > a
(NH.)ZCO: R
100-115°C
O
0 HCI
—_> S

P,Q,R3R $¥ WHfes diffe 8/2
(AP (B)Q (C)R
(A,B,.C,D)

Cl

( CHEMISTRY |

(D)S

(D)S

® [
AlCI, .
Sol. A - [A} wa () e ([ e et

Aromatic
(P)
W(NHA)Z CO,
NH, + H,CO, \Z;|><OH
0 OH
_Hol O o
Aromatic

(S)

Aromatic
(Q)

H

Aromatic

(R)

www.examrace.com
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SECTION - 3 : (Integer value correct Type)
QuE - 3 : (QUiie A1 W& THIR)

This section contains 5 questions. The answer to each question is a single digit integer, ranging from 0 to

9 (both inclusive).

39 @UE H 599 § | UG UeT &1 SR 09 9 dd @ wifiel) & @i &1 Uaha 3T quife 2 |

36.

Ans.
Sol.

Sol.

37.

Sol.

38.

The total number of lone-pairs of electrons in melamine is
FHT R SUAY g D YHID! T P Bl GEAT B
6

Structure of melamine is as follows

HN. _N_ _NH
2 K\Ir\c 2
e
NH,

Total no. of lone pairs of electron is '6".

FAT A G A R

TA THTD! gAdaeia I B G 68 |

The total number of carboxylic acid groups in the product P is
Sare P ¥ seffeafers sra aqgl o gd den B
O
1.HO', A
2.0,
o O 3.HO0,
2

o)
_1L.HO" o° OalH 0, HOOC
—ZCO
COOH HOOC

No. of -COOH groupis '2'.
—COOH T¥Hg @l Te1 22 |

%

The atomic masses of He and Ne are 4 and 20 a.m.u., respectively. The value of the de Broglie wavelength of

He gas at —73 °C is "M" times that of the de Broglie wavelength of Ne at 727 °C. M is

He 3i1k Ne & URHTY] g1 %4 431 20 am.u. 2 |, He 1 &1 -73°C 1R § d7ell -7 o918 Ne &1 727 °CWR

T Fivell a9 g | MU IET R | M BT A B
5
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h

Sol. = [2m(KE) KEeT

My KExe  [20x1000 _
KE, ~ V 4x200 ~

39. EDTA% is ethylenediaminetetraacetate ion. The total number of N-Co—O bond angles in [Co(EDTA)]'- complex
ion is :

EDTA* Uf¥reli9 STgUAM CZIURAICE 3 & | A@d A [Co(EDTA)]- H N-Co—-O 318 SIvil Bl dHol A&l &

| P

/N
\‘LOL/G/C_O

Sol.

Owc=0
\N

\/C= 0o

40. Atetrapeptide has — COOH group on alanine. This produces glycine (Gly), valine (Val), phenyl alanine (Phe)
and alanine (Ala), on complete hydrolysis. For this tetrapeptide, the number of possible sequences (primary
structures) with — NH,, group attached to a chiral center is :

Td CEUEISS § YAt IR — COOH U faem™ 2 | §59a |yl &idl 3rqere gR1 s (Gly), I (Val), B
Y1 (Phe) d2nt Yerifa= (Ala) o 81 € | 39 Sgrierss &) Gwifdd siaasil (mufie axa-isl) @ awar 9ard
38 — NH, Ju f¥et & & e srafdd 2 |

Ans. 4

Sol.  Following combinations are possible for tetrapeptide
Val — Phe — Gly — Ala
Val — Gly — Phe —Ala
Phe — Gly — Val — Ala
Phe — Val — Gly — Ala
1. In all above sequences C-terminal is alanine
2. Glycine is optically inactive amino acid, hence It should not be N-terminal so, only above combination are
possible.

Sol. c<gmwrRs & fy A= IR FaIoH 994 2 |
Val — Phe — Gly — Ala
Val — Gly — Phe —Ala
Phe — Gly — Val —Ala
Phe — Val — Gly — Ala
1. SWR A T 9Nt HHT H venf~= C 3rI 8 |
2. varsfE yaf¥e AfSsa vl o 8, ara: 4 Nt 181 81 Gadl ® | 3afaiy SR A T aR Gai+ 9vd

2|
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PART - Ill MATHEMATICS

SECTION - |
Straight Objective Type

This section contains 10 questions. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of
which ONLY ONE is correct.

Qus- |
A9 Tghs TaRr

39 @ve § 109% 2| s 9eH @ 4 fAwey (A), (B), (C)derm (D)2, i 3 Riw e wdt 2|

23 n
-
41.  The value of cot [ZCO" (1 +ZZKJJ is

n=1 k=1

23 n
cot [Z°°t_1[1+22k]] ®1 A ¥
n=1

k=1

23 25 23 24
(A) 55 (B) o3 ©) 54 (D) 5

Sol. (B)

23
cothot‘1(1+2+4+6+ ...... +2n)
n=1
cot Xcot'(1 +n(n+ 1))
(n+1)-n

cot X tan™ m

23
cot Z(tan”(n +1)—tan™ n)

n=1

cot(tan-'24 —tan™'1)
(tan‘1 241 ]
cot 1+24

cot [°°t_1 é] -
23 23

42. Let PR =3i+j—2k and SQ =i — 3] — 4k determine diagonals of a parallelogram PQRS and PT = i + 2j + 3k
be another vector. Then the volume of the parallelepiped determined by the vectors ﬁ, PQ and psS is

A5 PR =31+ ] — 2k T SQ = | — 3] — 4k TP TR a9l PQRS & et feifRa axdt 2 iR PT =i+ 2] + 3k

T 3 |fev 8, 99 |kl PT, PQ 21 pg &R1 RUiRE G9<R wewds &1 3maa @
(A) 5 (B)20 (©)10 (D)30

www.examrace.com
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Sol. (C)
PR=PQ+PS S R
SG-PG-PS
_. PR-3G
PS =

2
. PR+SG P Q

f—  — — —  —

— — —

i, %’ [PR,SQ,PT”

P12
St -3 -4
1 2 3

1
5(—3—7— 10)=10
1 :
43. Let complex numbers o and —- lies on circles (x — X)P? + (Y=Y =rrand (x — x,? + (y—y,)?=4r,
respectively. If z, = x, + iy, satisfies the equation 2|z,|* = r? + 2, then |a| =
L 1
A AfasT Gl o qer o TEE AT (X=X + (Y=Y =P T (X=X +(y =y, =4r & Raa g afe

z,= X, + iy, TR 2z 2 =2+ 2 A< AT &, 9 |of =

1 1 1 1

A 75 ®) 7 ©) 7 D) 3
Sol. (C)

|z—2z| =T

[z—2z)| =2r

loo—2z| =T

1

—~Z%0| =2r ad = al?

¢ _z

|(X|2 0| =2r

(0-2) (@-%)=r = o P-z,a —0aZy +|z? =1

¢ _z i_zo _ap o 20 _ Zyo .l = 4r2

ET AT T A T N TR P B

1- 2,0 = Zya + [z, |af? = 4r2|af?

= (lo2[=1) + 12,2 (1 = |aP) =2 (1 - 40?) WWW.examrace.com
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r2+2

(|a|2—1)(1- 2 ]=r2<1—4|a|2)

(lof2- 1)(7} =2(1-4fop)
loP—1=-2+8aP

1
1=7]ap = =7

For a>b>c >0, the distance between (1, 1) and the point of intersection of the lines ax + by + ¢ = 0 and bx
+ay+c=0is less than 2y/2. Then
a>b>c>0 & fog (1, 1) 1 Y@l ax+by+c=0d bx+ay+c=0 & yfd®s Qg & g & @ 2,2

A HH 8, T4
(A)a+tb-c>0 (B) a-b+c<0 (C) a-b+c>0 (D) a+b-c<0
(A)
(@a-b)x+(b-a)y=0
=>X=y
. . . -c -=C
= Point of intersection a:b a:ib

2 2
Now 1+—Ji—) + 1+—li—) <242
a+b a+b
a+b+c
2 242
:)\/_( a+b ]<1/_

=a+b-c>0

X+
Perpendicular are drawn from points on the line > T 173 to the plane x + y + z = 3. The feet of

perpendiculars lie on the line

Tl X +y+2=3 WG —— =" =7 o R Rgail & oa S1at W 2 | wrva-a1g st e o Rerd &

(D)

. . X+2 y+1 z
Any point on line > T 173 =5
Let any two points on this line are
A(-2,-1,0),B(0,-2,3) Put (»=0,1)
Let foot of perpendicular from A(-2, -1, 0) on plane is (a, B, v)
a+2 _ p+1 _ p-0 _

Also, oa+p+y=3

= H=—2+P—-1+p=3>p=2 www.examrace.com
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2 -4 1
Similarly foot of perpendicular from B(0, — 2, 3) on plane is N (— "3 ?)

. . x-0 _y-1_ z-2
So, equation of MN is Z = __7 = E ;
3 3 3
- . . .13 11
46. Four persons independently solve a certain problem correctly with probabilities 21138 Then the

probability that the problem is solved correctly by at least one of them is

IR Afdd Wazaar et ve a5 B gl %,%,%%Eﬁwuéﬁ'cﬁgamﬁ%‘,aawma‘»wﬁﬁ
B9 F B Ud Afdd gR1 e 8o fBA oA @ uifaar 8
235 21 3 253
(A) >g56 (B) 56 ©€) 556 D) g6
Sol. (A

P (problem solved by at least one) = 1 — P(problem is not solved by by all)

-1-7() P6) PC) PO)
S AR TEATEA TR
- \2)l4)4)\(8)" T 256 ~ 256
T
47. The area enclosed by the curves y = sinx + cosx and y = [cosx — sinx| over the interval [0’ 5} is

T .
<RI [07 5] T bl y = sinx + cosx AT y = |cosx — sinx| g1%1 uRdg &=pa 2

A) 4[v2-1) B) 242(v2-1) ©) 2(y2+1) (D) 242(v2+1)
Sol. (B)

Given y = sin X + cos X x € [0, n/2]

dy _ :

ax - cosx—sinx

cosx—sinx xe[0,n/4] = +
sinx—cosx xe[n/4,n/2] 0 ,{/4 n‘/g

=|cosx—sinx|=[

n/4 /2
required area = I| sinx +cos x)— (cosx — sinx Jdx + I|2cosx|dx
n/4

n/4 n/2
I|25|nx|dx+ I|2005x|dx
nl4 J2 \/5 . ( n)
y=+2sin|x+—
= 2(—cosx)§'* +2(sinx)*/3 < 4
1
+1+1-—
2[ V2 2] y=+2 cos(x+%)‘
2(2 22) /4 /2

2(2 \/f) -2J2 =2J§(J§_1) WWW.examrace.com
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o .
A curve passes through the point (17 g] . Let the slope of the curve at each point (x, y) be %+sec(%)’

x > 0. Then the equation of the curve is

% a% fag (13) A IoRdl 2 | 71 5 9% fawg (x,y) R 9% B gaurd ¥+Sec(¥J,x>0%‘, EACE
BT GBI 2

(A) sin [%) = logx + % (B) cosec (%) =logx + 2

() sec(%]=logx+2 (D) cos[%)=logx+%

(A)

Given slope at (x, y) is

dy _y
X x + sec(y/x)
dy dt

y -
ax T Xax

let = =t = xt
™ >y =

t+ i-t+ t
X ax = sec(t)

Jcott dt:J‘%dx

sint=/(nx+c

sin(y/X)=/nx +c

This curve passes through (1, n/6)
sin(n/6) =(n(1)+c=>c=1/2
sin(y/x) = (n x + 1/2

Letf: B 1} — R (the set of all real numbers) be a positive, non-constant and differentiable function such that

: 1
J = 1. Then the value of If(x)dx lies in the interval

1
f'(x) < 2f(x) and f(—
172

2

a1+ & f: [% 1] — R (@4 ar<ifds a1l &1 99=ad) U6 gHIcHS, 3TERTR a1 adb g Bhed & foraa forg

1
)=1 2 dq If(x)dxwmﬁweﬁwﬁ%
12

1

f1(x) < 2 f(x) 2T f( 5

(A) (2e-1,2e) (B)(e—1,2e-1) (C) (%te—ﬂ (D) (o,eTqJ

www.examrace.com
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Sol. (D)
fi(x) - 2f(x) <0

d = <
5 €7 10) <0

= e f(x) is decreasing = x> 1/2
1 1

1
_ e-1
eZf(x) < 1/e =>f(x)<e™ =0< If(x)dx < I(ez" x = 0< jf(X)dx <
172 172 12

50. The number of points in (— =, »), for which x2— x sinx —cosx =0, is

(=0, ) ¥ fagail @ @@, s fay x2—x sinx—cosx =0, &

(A)6 (B)4 (C)2 (D)0
Sol. (C)

x2 = X sinx + cos X

f(x) = x2

g(x) = x sin X + cos x
g'(x) = sin X + X cos X — sin X
g'(x) =x cos x

(0.1)

7 —n/2 2 \m 32
=3n/2

Only two solution.

SECTION -1l
Multiple Correct Answer Type

This section contains 5 questions. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of
which ONE OR MORE is/are correct.

gus- |l

9gd wel fddeu ueR

SA WS H 50 & | YD U9 @ SR @ fo1¢ 4 fAdweu (A), (B), (C) @1 (D) &, R A ve a1 top A a1l wdh
2l

51. A rectangular sheet of fixed perimeter with sides having their lengths in the ratio 8 : 15 is converted into an
open rectangular box by folding after removing squares of equal area from all four corners. If the total area of
removed squares is 100, the resulting box has maximum volume. The lengths of the sides of the rectangular
sheetare
(A)24 (B)32 (C)45 (D)60
v Af¥Ed aRam & srrareR @rex @1, fSraa! yoireli @) gl 8: 15 3rgurd H &, 91 IR fHIRI | 99
AFBA B I AT IR TF Gell JaraR 4 § uRafdd fan sman 2 | afk FAera T a9t &1 a1 83%a 100

2, 99 gROMH! U &1 IMIT HETH B | 9 AAATHIR G o YoI1si 31 ararsdl e @ WWW.examrace.com
(A)24 (B)32 (C)45 (D)60



Sol.

52.

(AC)
T a— a—|T
ila J° Ta i
a —a—
{0
a —a—

Let (=8x,b=15x

. Volume = (8x — 2a) (15x — 2a) (a) = 4a®—46a% + 120 ax?

dv
— = 6a2 - 46ax + 60 x2
da

&)
da e 0

5
x—3andg

2
&Y - 6a-23x
da

Bl

da2 < 0,

)at a=5&x=3
So, at x = 3 gives maxima

v
da? 5 >0

ata=5& x=—
6

5 . ..
So,atx = 5 gives minima.

dv
da - 0 when a =5 given (.. 4a2= 100 given for maximum volume)

at a=5

dv
by — =0 =>6x2-23x+15=0
da

x =3 or 5/6
So by x = 3 (for max volume)

8x =24, 15x =45 Ans. (A, C)

4n k(k+1)
LetS, = Z(—1) > K2 .Then S, can take value(s)
2

(A) 1056 (B) 1088 (C) 1120

L)
a5 s, = D1 2 K, qa S, B A & wod &
2

(A) 1056 (B) 1088 (C)1120

(D) 1332

(D) 1332

( MATHEMATICS |
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Sol. (AD)
4n k(k+1)
=) 2K
" k=1

=2[4+6+12+14+20+22+.....]]

2n terms

=2[4+12+ 20 ...... Y+ (6+14+22 ........ )]
nterms n terms

n n
- 2[5(4 *2+(n-18)7(2x6+(n +1)8)}

=2[n(4 +4n—-4) + n(6 + 4n - 4)]

=2(4n? + (4n + 2)n)

=2(8n? + 2n)

=4n(4n+1)

(A) 1056 =32x33 n=8
(B) 1088 =32x34 n=8
© 1120 =32x35 n=8
(D) 1332 =36x37 n=8

53. A line / passing through the origin is perpendicular to the lines

LB+ [+ (-1+2)]+@+2)f, —o<t<w
L:(3+2t) i+ 3+2t)j+(2+s)g,—0<s<»

Then, the coordinate(s) of the point(s) on /,at a distance of /17 from the point of intersection of /and /, is(are)

112 55
(A) 3,3,3] (B) (-1, —1,0) ©)(1,1,1) (D) 9’9’9)

T X [, St gafdwg @ orRdl 8, Y
LB+t + (-1+2)j+ (@ +2)k, —0o<t<oo

L,:(3+2t)  + (3+2t)j+(2.;.5)l27_00<,5<oo

W eFEad 2 | T4, 1, Rerd fag (=gl & Mceris, St vwsii 1 qoun /@ sl g 4 17 ST @ R E @),
= 2 (@)

175 oo
(A)(3’3’3] (B) (-1,,-1,0) ©@.1.1) (D)(Q’Q’Q)

Sol. (B,D)
Let equation of line 7 is
. x-0 y-0_ 2z-0
a b ¢

This line £ is perpendicular to given line £, and 7,,.
Hence a+2b+2c=0

=k

2a+2b+c=0 B
a_b_c 2
-2 37 -2

2 www.examrace.com



( MATHEMATICS |

. . X y z
Hence equation of 7 is 53" 35 ° K, Kk,
N
forf, fort,
Now  A(-2k,, 3k,,-2k,) B(-2k,, 3k,, —2k,)

Point A satisfied ,
—2k, i +3k,j —2k,k=(3+1)] +(=1+2t)] + (4 +2t)k

34t=-2k ... (1)
A +2t=3k ... ()
4+2t=-2K .. (3)

(2)&(3)-5=5k, =k, =-1=A(2,-3,2)
Let any pointon £, (3 + 2S, 3 +2S, 2 + §)

Given \J(1+2SY2 +(6+2SY +(S)? = 17

9S? + 28S + 37 = 17
952 +28S +20=0
952+ 18S + 10S + 20 = 0
9S5(S+2)+10(S+2)=0
S=-2,-10/9
Hence (-1, -1, 0), (7/9, 7/9, 8/9)
Ans. (B) & (D)

54. Let f(x) = x sin 7x, x > 0. Then for all natural numbers n, f' (x) vanishes at
1 1 '
(A) a unique point in the interval | NN+ 2 (B) a unique point in the interval | N +§,n +1
(C) a unique point in the interval (n, n +1) (D) two points in the interval (n, n +1)
A1 6 f(x) = x sinnx, x > 0, 7@ @) 9 qoriel na fag f(x) 1 ©R = gran & -
. 1) . . 1 1' .
(A)siavret | N+ H tHaH 1% fag w (B) sfcrret (N+on+ H tHaE s fig w

(C) 3= (n, n+1) ¥ THHE (& fa=g uR (D) 3fcRia (n, n+1) 3 a1 fagaii w®
Sol. (B,C)
f(x)=xsinmx,x>0

f'(x)=sinnx+nxcosmx=0
tan nx = —nx

T

y =tan nx

12 312 2 5/2! 3 712

-
.,
/ N

www.examrace.com
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55. For 3x3 matrices M and N, which of the following statement(s) is (are) NOT correct ?
(A) NT M N is symmetric or skew symmetric, according as M is symmetric or skew symmetric
(B) M N =N M is symmetric for all symmetric matrices M and N
(C) M N is symetric for all symmetric matrices M and N
(D) (adj M) (adj N) = adj(MN) for all invertible matrices M and N

3x3 3agEl Maur N forg e § & @9 vaee g =8t € () ?

(A)M @& Fafad a1 favs 9afAd 81 @ srgark NTM N w=fa ar v gafadg 2
(B) &+t wfAa amerel Maut N forg MN - NM favs a=fda 2

(C) ¥t wafad ameEl Maen N & forg MN w43 & |

(D) =t Fepavii sagel Mden N@ g (adj M) (adj N) = adj(MN)

Sol. (C,D)
(A) (N™MN)T = NT MT™ N is symmetric if M is symmetric and skew-symmetric if M is skew-symmetric.
(B) (MN-NM)"  =(MN)"—(NM)"
=NM - MN
=—(MN — NM)

skew symmetric
©) (MN)T =N"MT
=NM
# MN hence NOT correct
(D) standard result is
adj(MN) = (adjN) (adj M)]
# (adjM) (adjN)

SECTION - lll : (Integer value correct Type)
@us - Il : (ifed 9 |& THR)

This section contains 5 questions. The answer to each question is a single digit integer, ranging from 0 to
9 (both inclusive).

39 @IS A5 9 € | S U &1 Sk 09 9 dd (@ I1fiel) & 9 &1 Yahal B quiie 2 |

2 2
56. A vertical line passing through the point (h, 0) intersects the ellipse XT + y? =1 at the points P and Q. Let the

tangents to the ellipse at P and Q meet at the point R. If A(h) = area of the triangle PQR, A, = ;12X | A(h) and
min L2
A, = y2<ne Alh), then J5 A-8A,=
2 2
fag (h, 0) & Iz arell Seafer var drdaa XT+V? =131 fa=gall Paun QR sred g | 71 & fa=gaii Paen
QR ddfae & e ¥ fig RW e # 1 7 Ah) = Bys PQR®1 daa A, = TN A(h)aiR A, = ,MaxX

8
A(h) &, T4 75 M- 84,=

www.examrace.com
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Sol.  Point of intersection of tangents at P and Q is R(2 sec6, 0)

1
Area of APQR = 5 2,/3 sin 6 - (2sec -2 cos 0)

sin® 9

11
; where cos 6 € [Z’E]

= A= 23 -

P(2 cos#, /3 sinb)

R(2 secH, 0) «

—
N

Q(2 cosb,—/3 sing)

x=h=2cos0

dA 2J_[c05635|n 6cos 6 —sin® 6(— sme)]
de cos?6

Now

As® j,Aj >coslAj

(1-1/4p"2
=23 1/2)3 =435 =g

Occues at cos = 1/2

(1-1/16)*2 15415 _ 2y3.154/3,5

Aua == 23T = 8B = T

Occues cos = 1/4

45
= A1=?\/§

57. The coefficients of three consecutive terms of (1 + x)™° areintheratio5:10:14. Thenn =

(1+x)™ & A9 HAG U] & qoNid 5:10:14 D JGud § 8, 9@ n=

Sol. ™C_,:™C :™C_ =5:10:14

~5C, 10 ™C,,, 14
= 6~ 5 & 6~ 10
Ca S c, 10
- 5 -(r+1)+1_7
- (n+5)-r+1 -9 & (n+5)-(r+N)+1_7
r r+1 5
6 12
_,  h+6_, g  N¥6_12
r r+1 5
= (r+1)
= r=4
n+6=12 = n=6

www.examrace.com
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58. Consider the set of eight vectors V = {ai +bj+ck:ab,ce {_ 1,1}}. Three non-coplanar vectors can be chosen
from Vin 2° ways. Thenp is
3ire Afewl &1 gy V= {ai+b]+c|2:a,b,ce {_11}}. AT | VA A sraEdela afeer 2P UaR A g S dad

2| dd pdl A &

58. Among set of eight vectors four vectors form body diagonals of a cube, remaining four will be parallel
(unlike) vectors.
Numbers of ways of selecting three vectors will
be‘C,x2 x2x2=2°

Hencep=5
Alternative
Eight vectors
X=i+j+k
y=i+j-kK
z = f—j+|2
6=i-j-k
X=—i-j—k
j=—i-j+k
z'——i+j—|2
& =—i+]+k

If we take x, x' and any one of remaining sin x, vectors will always be coplaner
.. No. of coplaner vectors = 6
similarly on taking y, y' =

2,2 =6

o0 =6 .. No. of set of coplaner vectors = 24
Ans. C,-24=32

Alternative
A(0, 0, 0) F G
B(1, 0, 0)
c(1,0,1) E 4
D(0, 0, 1)
E(0, 1, 1)
F(0, 1, 0) A
G(1,1,0)
H(1,1, 1)

AH=i+j+k

BE=—i+j+k
CF=-i+j-k
DG=i+j-k
Non-coplaner

www.examrace.com
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59. Of the three independent events E,, E, and E,, the probability that only E, occurs is a,only E, occurs is g and
only E, occurs is y. Let the probability p that none of events E,, E, or E, occurs satisfy the equations (o — 2p)
p =ap and (B —3y) p = 2By . All the given probabilities are assumed to lie in the interval (0, 1).

Probability of occurrence of E,
Then py obability of occurrence of E; ~
= T geell E,, E, a1 E,H 9§ &dd E, @ "ed &) Wiiddl o8, ddd E, He- & Aiidhdl p & dofl dad

E,® wed & uildiar y 8 | /141 b weisil E, E, M E,# 3 f&ft & 0 7 ged &) wilisdn p, wHidRol (a—2p)
p=opd (B—3y)p=2pyd GG wxal &l @ miRsan i (0, 1) § Reg @ Skl 21, 74

E, @ gca & uifdadr
E, ® "ed @ uifisd

Sol. Letx,y, zbe probability of E,, E,, E, respectively
= x(1=-y)(1-2)=«a
= y(1-x)(1-2)=p
= z(1-x)(1-y)=v
= (1-x)(1-y)(1-2)=P
Putting in the given relation we getx =2y andy = 3z

X
= x=6z = ;=6

60. Apack contains n card numbered from 1 to n. Two consecutive numbered card are removed from the pack and
the sum of the numbers on the remaining cards is 1224. If the smaller of the numbers on the removed cards is
k, thenk -20 =
Tdh TS H nHTS & ol msi 19 ngR1 fafed 2 | @ wand dwe@nsi are 16 el 9 Rard 3 o 2 8iR
Jraf¥re Bret &) WAl &1 AT 1224 € | Al Farel ¢ Brsf o Rfed Gl 4 @ agaR e ke, 9 k-

20 =
Sol. Numbersremovedare kandk + 1
"("2+1) —k—(k+1)=1224
= n? + n -4k = 2450
= n? + n - 2450 = 4k
= (n +50)(n-49) =4k
= n>49
Alternative
To satisfy this equation n should be of the form of (4p + 1) or (4p + 2) taking n = 50
= 4k =100
= k=25
k—-20=5
Now if we take n =53
k=103
n<Kk

so not possible
Hence n > 53 will not be possible.
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