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( PHYSICS ) 

PART- I PHYSICS 

SECTION-1 : (Only One option correct type) 

~-1 : (~ ~ ~~ fclW<;q -srcm~) 

This section contains 10 mult iple choice qustions. Each question has four choices (A), (B), (C) and (D) out 

of which ONLY ONE is correct. 

~ ~ .q 10 <t§fcl<b('q ~ t I ~ ~ .q 'ql~ fclW<;q (A), (8), (C) 3fr~ (D) t. ~ ~ ~ ~ ~ t I 

1. A particle of mass m is projected from the ground w ith an initial speed u
0 

at an angle a w ith 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
0

• The angle that the composite 

system makes with the horizontal immediately after the coll ision is : 

~ m ~ ~ cpu[ 'Cbl ~ ~ u
0 
~ ~fcWr ~ a- 'Cblur ~ ):[affl'tcl fcn<n \JIT'ffi ~ 1 <m cpu[ ~ 'l~ ~ ~ 

~ ~ ~ 'f!1'IFI ~ ~ 'Cbur ~ m~ ~: ~~ ~ 'Cb~ t \1llfcp ~ ~ ~x ~T "B 'f!1'IFI ~ 

~ U0 ~ ~T Tf<lT m I • f.icm<l' ~tl~ ~ ~ ~ ~ ~ f.i9 CBTUf ~ : 

n n n n 
(A) 4 (B) 4 +a (C) 4 - a (D) 4 
Ans. (A) 

Sol. At the highest point 

before collision after collision 

u0 cos a 
V1 = 

2 
(by applying momentum conservation in horizontal direction) 

u0 cos a 
V2 = 

2 
(by applying momentum conservation in vertical direction) 

u~ sin2 a 
(H = 2g ) 

e = 45° 
Hindi ~~~ 

v1 = Uo c;sa (~ ~ B ~WI mlffUI C1l'TA ~) 

v2 = Uo c;sa (~tR ~ B m mll'fUT 'RTf[~~) 

u6 sin2 a 
(H = 2g ) 
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( PHYSICS ) 

2. 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 : 

~ ~ ~ ~ ~ m~ ~~f.l>il ~ ~ 8m~ <rmn 'g \1ll fcl5 ~ ~ ;mti)R em~ ftmr~ 'g 1 ~ 

~ ~~ c#t m'~~ C!ft~ ~ ~ :rn 'g 1 ~~ ~rillPTI~ c#t -mPm~'g: 
(A) 1 m 

Ans. (C) 

Sol. v = 8 m 

u =-24m 

(8 ) 2 m 

1 v 
(magnification = -- = - ) 

3 u 

f=(%-1)(: + ~) 
R = 3m 

Hindi v = 8 m 

u =-24m 

1 v 
(~~ = -- = - ) 

3 u 

f=(%-1)(: + ~) 
R = 3m 

(C) 3m (D) 6m 

3. 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 em and 5.15 em of the main scale. The vernier scale has 50 division 

equivalent to 2.45 em. The 24th division of the vernier scale exactly coincides with one of the main scale 

divisions. The diameter of the cylinder is : 

~ m em um:! ~ ~ ~ ~~ 1fE ~fm;' ~ ~ -$fWm <PT ~Tf men 'g I ~ ~ ~~~ tP1A <PT ~~. 

~ tP1A ~ 5.10cm~ 5.1 5cm~ ~ B "Ql<lT \Jflffi 'g 1 ~ tt+rr~ 50 'llTTf 2 .45cm~ ~ 'g 1 ~ ~ tt+rr~ 

em ~q'f (24th) 'lfTTf ~ tt+rr~ ~ ~ 'lfTTf ~~~men 'g I ~c;pr <PT CllR! 'g: 

(A) 5.112cm (B) 5.124cm (C) 5.136cm (D) 5.148cm 

Ans. (B) 
Sol. 50 VSD = 2.45 em 

2.45 
1 VSD = 50 em = 0.049 em 

Least count of vernier = 1 MSD - 1 VSD 

= 0.05 em - 0.049 em 
= 0.001 em 

Thickness of the object = Main scale reading+ vernier scale reading x least count 

= 5.10 + (24) (0.001 ) 

= 5.124 em. 

Hindi. 50 VSD = 2.45 em 

2.45 
1 VSD = 50 em = 0.049 em 

= 1MSD - 1 VSD 

= 0.05 em - 0.049 em 
www.examrace.com



= 0.001 em 

= ~ tP1A CflT ~cp + ~ tP1A CflT ~cp X~~ 

= 5.10 + (24) (0.001 ) 
= 5.124 em. 

PHYSICS 

4. The work done on a particle of mass m by a force, K [ {x' + : 2 }" 1 + {x' + : ')" i] (K being a constant of 

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 : 

~ 6IC1 K[ (x2 +> )312 i (x2 +> )3' 2 J}K~ mm, fct+rr CflT f~;fficp ~). ~ m~ ~ CflUI em (a ,O)~ ~ 
(O,a) ~ CfCP ~ a~~~ 'l~ 'lX ~ \1fmT ~. fGR:!CflT ~ x-y Cfe1 CflT ~ ~ ~ 1 ~ orc1 &TXT fcn<n Tf<n 

C!JT<t f.i9 ~ : 

(A) 2Kn 
a 

Arts. (D) 

Sol. suppose x = r cose 

y = r sine 

(B) Kn 
a 

force on particle is ~ ~ cos ei +rsineJ) 
r 

(C) Kn 
2a 

(0 ) 0 

force is in radial direction so work done by this force along given path (circle) is zero. 

Hindi. l1AT fcp x = r cose 

y = r sine 

CflUI 1R 6TC1 ~ ~cos ei +r sine]) ~ 
r 

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 Land 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 : 

~ 2L ~~ -q 2R~ ~ 1=fTe 1\WlGr mx ~ ~ fu~ em L ~ -q R~~ m~ ~ m 1\WlGr mx ~ ~~ 

~ &RT \Jil~ Tf<lT ~ I ~ UTCR~ ~ m fmT 'lX 6IC1 ~ d'AT \1fmT ~ I m q l'llt CfRT B ~ ~ CflT ~ 

f.i9 ~: 
(A) 0.25 (B) 0.50 (C)2.00 (0 )4.00 

Arts. (C) 
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PHYSICS 

(:) 
Sol. Y = M 1 ... (i) 

L 

(:A) 
Y = M 2 ... (ii) 

2L 

6. A ray of light travelling in the direction ~ 0 + J3]) is incident on a plane mirror. After reflection, it travels along 

the direction ~ (i- J31). The angle of incidence is : 

~ ~ ~ 1R ;m-qftm >1CPrn fc!Jxur Cift ~ fum ~(i + J3 1) 'g I W~ ~ ~ ~ fum ~(i -J3 1) m 
\JIT"ff! 'g I fcnxur Cfi'T ~ cmur 'g : 

(A) 30° (B) 45° (C) 60° (D) 75° 

Ans. (A) 

Sol. Angle between given rays is 120° 

so angle of incidence is 30° 

y 
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Hindi. tr ~ fc!Jxoit ~ 11Ul cpfoT 120° 'g 

~: ~ cmu-r 3oo 'g 

( PHYSICS ) 

y 

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 II is : 

en ~~ ~x :rcCBT em ~~ fu?ITJmX en frRnm I ~x li B ~ fc!J<n 'T<n 'g I :rcCBT <1ft ~ il l&! CtJd I 

k q 2k 'g 1 en~ ~r B x--31ar ~ en~ 001 "QX C!N BF =r CJ)T ~ ~l=fA 'g 1 frt;:m~ 1 B. ~ c#t ~ ~ l1T?IT 

'Rl=f uh ~ ~ mx C!Cj) ~ B 9s mft 'g 1 ~ li B, ~";:[ l1T?IT c#t ~ ~ ~ ~ ~ 'fl1'm 'g : 

/ 

K 

(A) 2.0 s 

Ans. (A) 

Configuration I 
~I 

I 

(B) 3.0 s 

/ 

2K 

/ 

(C) 4.5 s 

S I I f. . 1 . I h I . . 3R o . n con 1gurat1on eqwva ent t erma res1stance IS 2 

In configuration 2 equivalent thermal resistance is ~ 

Configuration II 
fcRm:r II 

/ I 
2K 

/ 

K 
/ 

(D) 6.0 s 

X 

Thermal Resistance «= time taken by heat flow from high temperature to low temperature 
www.examrace.com
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frRm:r 2 -B ~ m~<l ~ ~ ~ 
m~ >l"fcRT~ oc ~ mq ~ f.r9 mq c#t ~~ \3)1SI1f >rm-g -B fWn Tf<n ~ 

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-1• The final momentum of the object is : 

~ t9Tt't ~· \1ll >rn~ -B fcrn11 ;wR~ 'B t ~ Clft 100 ns c#t ~ ~ em ~ ;wroWffi cpxcft ~ 1 ~ c#t 
~ 30 mW ~ q-~ c#t ~ 3 x 108 ms-1 ~ 1 ~ CfiT ~ 'fiW'r ~ : 
(A) 0.3 x 10-17 kg ms-1 (B) 1.0 x 1Q-17 kg ms-1 

(C) 3.0 x 10-17 kg ms-1 (D) 9.0 x 1Q-17 kg ms-1 

Ans. (B) 

Sol. 
. power x total time P x t 

Change 1n momentum = speed of light - c 

1.0 x 1Q-17 kg x m/s 

Hindi. m -B ~ = ~rfcm X~c;{ ~ = P x t 
~T c#t~ C 

1.0 x 1Q-17 kg x m/s 

9. In the Young's double slit experiment using a monochromatic light of wavelength A, the path difference (in 

terms of an integer n) corresponding to any point having half the peak intensity is : 

~ <iTf ~ fu;rc >r<frTf B A 'ffi'~ ~ ~ WPrn CfiT >r<frTf fcn<n \Jfldl ~ I ~ ~ CfiT fGr'f! 1R ~ Clft cfumT 
fms~ 'fft~ Clft ;m~ t -q~ ~ (~tcP n ~ ~ B) : 

(A) (2n +1) ~ 

Ans. (B) 

(B) (2n + 1).?::. 
4 

Sol. For half of maximum intensity 

2Io= 10 + 10 + 2Io cose 

. 1t 37t 57t 
e (Phase difference) = 2, 2, 2 ..... .... 

A 3A SA ( 2n + 1 ) 
Path difference is 4 ' 4 ' 4 .... ..... - 4 - A 

Hindi. ~d11 cfumT Clft ;m~ ~ ~ 
210= Io + 10 + 210 cose 

. 1t 37t 57t 
e (cpc;JT'ffi' ) =2·2 · 2 ....... .. 

A 
(C) (2n + 1) a 
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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: 

en ~fi!Rn~ ~ 4'< "1 1VjCf5 ;mcm fm) em~~ 2: 3 -$ ~ B ~ I ~ ~ ~ ftmm~<l ~ B 
~ fciRn \1fmT ~. dOT ~ ;mfucp ~ em ~ 4 : 3 ~ I ~ ~ <PT ~ ~ : 

(A) 1 : 4 (B) 1 : 2 (C) 6 : 9 (D) 8 : 9 

Ans. (D) 

Sol. ... (i) 

... (ii) 

by (i) and (ii) 

p, 8 
-=-
P2 9 

p1RT 
Hindi. P = - M 

1 1 
... (i) 

... (ii) 

(i) q (ii) ~ 

p, 8 
-=-
P2 9 

SECTION-2 : (One or more option correct type) 

~~-2: (~ m 3lRlq; ~~ fcm;-~ 'WPR) 
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. 

~ ~~ -fi 5 <t§fclct5<""1 ~Of ~ 1 ~ ~ .q 'ql~ fctW<;q (A), (B), (C) 3lR (D) t . ~ ~ ~ ~ m 3lRlq; 

~ ~ I 

11. Two non-conducting solid spheres of radii Rand 2R, having uniform volume charge densities p
1 
and p

2 
respectively, 

touch each other. The net electric field at a distance 2R from the centre of the smaller sphere, along the line 

joining the centres of the spheres, is zero. The ratio ; : can be ; 

en Rq 2R ~ ~ ~C1ct5 oRr <TIC1ct5) em fGr';:f "4"< w+ro: p1 Tim p
2 
~ ct5fl "' l '1 ~ ~ ~ t, ~ ~ ~ 

~ <P'<ct ~ ~W 'T<n ~ I cn';:f) ~ -$ -$~ ~ ~ ~ ~w ~'eft \Jfrcft ~ I ~ W T "4"< me <TIC1ct5 -$ ~ ~ 

(A)-4 

Ans. (B,D) 

32 
(B) --

25 

32 
(C) 25 (D)4 www.examrace.com



Sol. 

Sol. 

q ____ _ 

At point P 
If resultant electric field is zero 
then 

2.!. = 4 
P2 

At point Q 

If resultant electric field is zero 
then 

P1 32 
P2 25 

q ____ _ 

2.!. = 4 
P2 

P1 32 
- -P2 25 

(p
1 
must be negative) 

( PHYSICS ) 

www.examrace.com
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12. A horizontal stretched string, f ixed at two ends, is vibrating in its fifth harmonic according to the equation, y(x, 

t) = (0.01 m) sin [(62.8 m-1) x] cos [(628 s-1)t]. Assuming n = 3.14, the correct statement(s) is (are): 

cn-;:ft tmT 1R ~ 1\lfcWr ~ ~ ~ :rr~ ~xur. y(x, t) = (0.01 m) sin [(62.8 m-1) x] cos [(628 s-1)t] 

&TXT Cl)~ tn ~~ I <1ft 1t = 3.14l=IT9 \Jfm Cf6T ~ >1CP~ mft ~~~ 
(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)~ c#t 'fi~ 5 ~ I 
(B) mft c#t ~ 0 .25 m ~ I 

(C) fl l "<11 Cl '<~ "'{) ~ ~ l=IUl ~ CfiT ~CIJCfl1 f?R~-q;:r 0.01 m ~ I 

(D)~ ;mqfu 100Hz~ I 

Ans. (B,C) 

Sol. (A) There are 5 complete loops. 

Total number of nodes = 6 

(B) ro = 628 sec-1 

21t 1 
k = 62.8 m-1 = T => A = 10 

(l) 628 
v = - = -- = 10 ms-1 

w k 62.8 

5A 
L = -=0.25 

2 

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

v 10 
(D) f = 2e = 2 x 0.25 = 20 Hz. 

Sol. (A) <n.iT 1R 5 ~ ~ ~ i 
~ qft CJ1C1 'fi~ = 6 
(B) ro = 628 sec-1 

21t 1 
k = 62.8 m-1 = T => A = 10 

(l) 628 
v = - = -- = 10 ms-1 

w k 62.8 

5A 
L = 2 = 0.25 

(C) 2A = 0. 01 = ~ CI)T ~cr=r 3fT<lTI1 

v 10 
(D) f = 2e = 2 x 0.25 = 20 Hz. 
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13. In the circuit shown in the figure, there are two parallel plate capacitors each of capacitance C. The switch S
1 

is pressed first to fully charge the capacitor C
1 
and then released. The switch S

2 
is then pressed to charge the 

capacitor C
2

. After some time, S
2 

is released and then S
3 

is pressed. After some time. 

~ "B ~~ -qftq~ B. en ~F=rr~ ~ qn;i ~=itnft-?IT "B ~Cfl Clft mfun C ~ 1 >rR~ "B ~ S
1 

CflT ~ \Jflcn ~ 

cnfcn 'fimfu;r C
1 
Tf Wl ~ ~ m ~ I ~ <fR S

2 
Cfll ul~ ron \1fTffi ~ I ~ ~ mnft-?r C

2 
Cfll ~ 

m ~ ~ ft<ffl S2 cp) ~ \Jflcn ~ 1 <gt9 ~ ~ m~ S2 em t9BT ~ \Jfmr ~ e1~1 s 3 em ~ \1fTffi ~ 1 ~ 

(A) the charge on the upper plate of C
1 
is 2CV

0 

(C) the charge on the upper plate of C2 is 0 

(A) C
1 

Clft ~~ ~ ~ 2CV0~ ~ I 

(C) C
2 

c#t ~ ~ ~ ~ ~ ~ I 

Ans. (B,D) 

(B) the charge on the upper plate of C
1 
is CV

0 

(D) the charge on the upper plate of C2 is - CV0 

(B) C1 Clft ~ ~ ~ CV
0 
~ I 

(D) C
2 

c#t ~ ~ 1R -CV0~ ~ I 

Sol. When switch S
1 
is released charge on C

1 
is 2CV

0 
(on upper plate ) 

When switch S
2 

is released charge on C
1 
is CV

0 
(on upper plate ) and charge on C

2 
is CV

0 
(on upper plate) 

When switch S
3 

is released charge on C 1 is CV 
0 

(on upper plate ) and charge on C
2 

is -CV 
0 

(on upper plate) 

Hindi. \1161 ~ S1 ~ \1fTffi t C1 ~ ;m"Frn 2CV
0 
~ (~ ~ ~ ) 

\1161 ~ S2~<n \Jflffi t C1 ~ ~ CV0~ (~ ~ ~ )C1~T C2~ ~ CV0~(~ ~~) 

\1161 ~ S3~<n \Jflm t C1 ~ ~ CV0~ (~~~ )Tim C2~ ~ -CV0~ (~~ ~) 

14. A particle of mass M and positive charge 0 , moving with a constant velocity u1 = 4 i ms-1
, 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 Q2 = 2(J3T +} ) ms-1. The correct statement(s) is (are) : 

~ M ~Tim 0 tr=r ~ CflT CflUf, \1ll u1 = 4 i ms-1 ~ ~ ctH.1 '""1 1 '1 ~ ~ •1 ffl~ft61 t ~ ctH1 '""1 1 '1 ft~x lJ~ c6)ll Iff~ 

B x-y Cfe1 ~ ~~ ~ Cl~T ~ fctmR lff?[ X= 0 ~ X = L ClCfl ~Cj) y~ l1T9 ~~~ I ~ ~~<l' Iff~ em 
~ CflUf 10 flic;fi t)cp~ "B m Cflx ~ ~ u2 = 2(J3i +}) ms-1~ ~ >lCflc men~ 1 ~t't >lCfl~ ~~~ 
(A) The direction of the magnetic field is - z direction. 
(B) The direction of the magnetic field is +z direction 

SOnM 
(C) The magnitude of the magnetic field 30 units. 

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

30 
units. 

(A)~<l llf?r - z fum B ~ I 

SOnM 
(C) lJ~ c6)ll Iff~ CflT m lilur 30 ~~ I 

Ans. (A,C) 

(B) lJ~c6)ll lff?f +z fum B ~ 1 

100nM 
(D)~ llf?r CflT ~ 30 ~~~ I 
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So l. 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 

V y 1 
tane = - = r;:; 

Vx v 3 

e = OBt 
M 

Me 
B = Ot 

B = (5~~n) 
Hindi. cpu[~~ W'r em t:ICclJ ~ y~T "B ~ 

ern <PT ~ ~ y 31a:r ~ ~~ ~ 1 31Cl: iJ'""*6)ll llf?r ?I[U[l('+lCI) z-~ "B ~ ~ 
fctm;r;:r Cj)foT 30 ° ~ Cf<l)fcp 

V y 1 
tane = - = r;:; 

Vx v3 

e = OBt 
M 

Me 
B = Ot 

_ (50Mn) 
B - 30 

15. A solid sphere of radius Rand density p is attached to one end of a mass-less spring of force constant k. The 
other end of the spring is connected to another solid sphere of radius Rand 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) 

(A) the net elongation of the spring is 
4

n: pg (B) the net elongation of the spring is Sn~:pg 
(C) the light sphere is partially submerged. (D) the light sphere is completely submerged. 

~ ~'Gm R ~'Gm ~ p mB oR! ~ <PT ~ ~ ~f%Cl ftWT ~ ~ ft:R ~ \JfBT 1'f<n ~ 1 ~ ftWT em <R'1 

f.i<rei<P k ~ 1 ftWT ~ ~ fiR em ~ oR! <TIC1<P ~ \JfBT 1'f<n ~ ~ ~ R -q ~ 3p ~ 1 ~ FRn'f! <PT 
2p ~ ~ ~ B W T \1lmT ~ ~ ~) '<i l '""<l i CI '<~ B ~ ~ Wffi ~ I -mft )1Cj)~ ~~~ 

(A) furl c6) *c ~ 4nR3pg ~ I (B) ftWT c6) *c ~ 8nR3pg ~ I 
3k 3k 

(C)~T <itC1<P ~lftrcp Wl ~ ~ s31T ~ I (D)~~~ ~-q ~ ~ s31T ~ I 

Ans. (A,D) 
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Sol. 

Hindi. 

On small sphere 

4 4 
3nR3 (p )g + kx = 3nR3 (2p )g 

on second sphere (large) 

i nR3 (3p)g = _i nR3 (2p)g+kx 
3 3 

by equation (i) and (ii) 

4nR3pg 
x = 

3k 

me~-qx 

4 4 
3 nR3 (p)g + kx = 3 nR3 (2p)g 

~om~-qx 

i nR3 (3p)g = _i nR3 (2p)g+kx 
3 3 
~Cj)XU[ (i) q (ii) ~ 

( PHYSICS ) 

.. (i) 

... (ii) 

.. (i) 

... (ii) 
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SECTION-3 : (Integer value correct Type) 

~-3 : ~fq; lfFf ~ WPT~) 

( PHYSICS ) 

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

~ ~~ ~ 5 ~T-~ t 1 ~<P ~ot em \RR o ~ 9 qq; (cn-fl vrfi«;f) ~~em l:!'<m1' ~ ~uri<P t 1 

16. A uniform circular disc of mass 50 kg and radius 0.4 m is rotating with an angular velocity of 10 rad/s-1 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-1) of the system is : 

So l. 

~ 50 kg q 0.4 m ~ c#t ~CfH'fl'l l "' fu:ctJ ~ ~ ~ ~ fTrcf 10 rad/s-1 ~ ~ ~ ~ tr1 ~ t I cD ~"WIA 
CfffictJR t9c'B ~ ~ fu:ctJ 1R ~ ~ ~ ~ ~ em ~c) ~ ~ >1CPR fm:ctJ CfC1 1R W \JIT-f! t fcl5 ~ fm:ctJ ~ 
311ll em '1ft m ~ I~~ ClJT ~ 6.25 kg q ~ 0.2 m t I ~ f.icm<J" ClJT "9<n em~~ (rad s-1-B) f.i9 
tnTfT (+fA ~'[ fclJ fm:ctJ ~ ~ ~ ~ t:r~ur ~ t fcl5 fu:ctJ q- m;.zq ~ ~ ~l'lar Tffc:r ~~ t ~x f.icm<J" ~ 
311ll ~ ~ufot ClJX x-m t) 

Ans. 8 

11 (t)1 = ~ (t)2 

ro, = 1 0 rad/s 

I, = 1/2 X 50 X (0.4)2 

= 4 kgm2 

11 4 
ro2 = 1;ro1 = 5 x 10 rad/s = 8 rad/s 

I = 2 mr = 0.5kgm2 

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 : 

'ell~~ ~ ~ cpf4 ~ w+ro: 4.6 q 2.3 eVt I ~ q m~ ~ f.rmft frtl:rq ~ ~ ~ ~ fi ~ GTC1 

ClJT~t: 

Ans. 1 

Sol. KG-nax = hv - ~ 

eVst = hv -~ 

y= mx+C 
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v., 

+====t .. -:-----+ v 

! 
e 

So slope will be ( ~) , and it will be same for both the metals. 

So ratio of the slopes = 1 

Hindi. KG-nax = hv - ~ 

eVst = hv-~ 

y= mx+C 

v .. 

.. 4 ======-.. -;------+ v 

! 
e 

31Cl: GTC1 ( ~) t d'~T ~ m mg3ti ~ ~ ~Fl ~ 
31Cl: m ~ ~Cl = 1 

( PHYSICS ) 

18. A bob of mass m, suspended by a string of length /
1

, is given a minimum velocity required to complete a full 
circle in the vertical plane, At the highest point, it coll ides elastically with another bob of mass m suspended 
by a string of length /

2
, which is initially at rest. Both the strings are mass-less and inextensible. If the second 

bob, after collision acquires the m inimum speed required to complete a full circle in the vertical plane, the ratio 

I, . 
I; IS : 

~ m ~';:[ <PT ~ I, 'W'<IT~ c#t ~ ~ C1C<PT s;m ~ I ~ ~ WT ~ \Jflffi ~ \1fT fcp ~tR ClC1 "B ~ Cfti 

~T <PxA ~ ~ ~~ I ;w:A ~ ~ 1R ~ <itC1<P ~ m ~ ~ lllC1<P ~ ~~ ~ WWT ~ I 
~HT <itC1<P /2 ~ Cift ~ ~ C1CcPT s;m ~ d'm >fR, B frrn+rr~T 1R ~ I cn-;:ij ~ ~ ~ q ~ ~ 
~ 'fit:rcc ~ <fR ~ ~ CBT ~ 'l"ffc:r >H'C{f mctl ~ \11) fcl5 ~X' ClC1 B Tf Cffi ~ <P~ ~ ~ ~ t CfoT 

I, 
T; <PT~~ : 

Ans. 5 
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Sol. 

Hindi. 

To complete the vertical circle 

J9i; = ~5g e2 

+--

~5gf.1 

~x crcr ~ Cj)~ ~ ~ 

J9i; = ~5g e2 

( PHYSICS ) 

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-1} of the particle is zero, the speed (in ms-1} after 5s is : 

~ o.2 kg~ CJ)T cpU[ ~ <rc1 ~ ~. \11) fcl5 ~ f.iml ~f<ffl' o.5 w cpU[ em ~ ~. ~ ~T -B ~ ~ 1 

<1ft cpU[ c#t >f~Cj) 'l'Tfu ~~ ~ Cf6l 5 s <n~ ~ 'l'Tfu (ms-1B} mTfT : 

Ans. 5 

1 
=- mv2 

2 
Sol. E = P.t = 0.5W x 5s = 2.5 J v = 5 m/s 
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( PHYSICS ) 

20. A freshly prepared sample of a radioisotope of hatf-life 1386 s has activity 103 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 : 

Sol. 

~ ~ Cf<nx fciRn s;m ~ ;m~c)q ~. fGR:rqft ~ ~ 1386 s t *r ~ 1 03~ >rfu t)cp~ ~ I 
~ In 2 = 0.693 ~. cr.T >l'~ 80s 'B fm:rfecf ~ q >fR'flrcp <1ft 'fi"&n3ii em ~TI (>rfclml m Cl'f ~urf<P 'B) ~ 1 

Ans. 4 

0.693 
A = 1386 = 5 X 1 Q-4 

Number decayed = N0 - N (t) 

N0 - N(t) 
% age Decayed = No x 1 00 

= (1-e-AI) X 1QQ 
,. At X 1QQ 
= 5 X 1 Q-'1 X 80 X 1 QQ 
= 4 

0.693 
Hindi. A. = 

1386 
= 5 x 1Q-4 

fm:rfecf ~ *r ~ = N0 - N (t) 

N0 - N(t) 
>rFc1ml ~ ';:fffi1cm *r '&.«tT = No x 1 00 

= (1-e-AI) X 1QQ 
,. At X 1QQ 
= 5 X 1 Q-'1 X 80 X 1 QQ 
= 4 
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PART - II : CHEMISTRY 

SECTION -1 : (Only One option correct Type) 
~~ -1: (~ ~ ~ fctcm;q ~) 

CHEMISTRY 

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

21. The standard enthalpies of formation of C02(g), Hp(t) 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 

C02(g), Hp(l) mn wrn (oRr) c#t ~ +rr~ ~~~ 25°C ~ w+ro: -400 kJ~ .• - 300 kJ~ ~~ - 1300 

kJ/BtC1 'g I >lfc:r m11 wrn <1ft 25°C ~ ~ 11A<P ~~~ 'g I 
(A)+2900kJ (B) - 2900kJ (C) - 16.11 kJ (D)+ 16.11 kJ 

Ans. (C) 

Sol. C6H1p 6(s) + 602(g) ~ 6C02(g) + 6Hp(.e ) 

L\H = 6 X L\H (C02) + 6 to~ (Hp) - to~ (C6H1p6) - 6tot02,g) 
: 6 X (-400 - 300) - (- 1300) - 0 
= - 4200 + 1300 
= - 2900 KJ/ mol 

2900 
For one gram of glucose, enthalpy of combustion =-

180 
= - 16.11 KJ/g. 

2900 
w'Nr ~ 1 m11 ~ ~ ~ c#t ~~ =-

180 
=-16.11 KJ/g. 

22. Kl in acetone, undergoes SN2 reaction with each P, Q, RandS. The rates of the reaction vary as 

~ "B Kl ~ ~ <1ft ~ P, Q, R ~ s ~ m~T ;m;r-r ;m;r-r SN2 ~<n mcft 'g 1 
~ ~<n <1ft em ~ -qftqcf.:r em -mft W11 'g I 

>-cl ~CI 

0 

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

Ans. (B) 
Sol. Reaction mechanism (SN2) 

- 1 effect at ~ carbon (carbon attached to leaving group) >M il be exerted by Q-g-hence ( s) >Mil be most 

reactive. 

Sol. ~ fmlllfr1~ (SN2) 

0-R-~ :mrc1 -IW'f]q ~ ClJRU[ o-fi-CH2-CI(S) c#t fmlll~61d l c#t ~ SN2~ ~ ~ ~ 
0 0 

m \Jfr8f 'g I 
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CHEMISTRY 

23. The compound that does NOT liberate C02, on treatment with aqueous sodium bicarbonate solution, is 
(A) Benzoic acid (B) Benzenesulphonic acid 

(C) Salicylic acid (D) Carbolic acid (Phenol) 

<ftR'rcp \11) ~ W~ ~ I~ Cf5 1 ~l~c ~ &RT ~ CR C02~ ~ 'g, em 'g 

(A) ~~l~ Cf5 ~ (B) ~~'i fi<A>lRrciJ ~ 
(C)~~ffi~Cf5 ~ (D)<Pmnm ~ (~) 

Ans. (D) 
Sol. Phenol is less acidic than H2C0

3 
and does not liberate C0 2. 

Sol. ~. H2C0
3 
~ 'Cf511 ~ 'g I ;mr: ~ C02 Tffi 'Cf5T MTfl"i' ~ ~TfT I 

24. Consider the following complex ions, P, Q and R. 
P = [FeF J l-, Q = [V(Hp)J2• and R = [Fe(Hp)J 2•. 

The correct order of the complex ions, according to their spin-only magnetic moment values (in S.M.) is 

Pl 9 ~ Rsld' 'fi<ge1 ;m<rll P, Q ~ R 1R frffllx ~ : 
P = [FeF J l-, Q = [V(Hp)J2• and R = [Fe(Hp)J 2•. 

'ficgC1 ~ <PT mft Wl1 ~ >fi!WU[ 11f?[ ~~<l' ;mttut 11A (B. M. B) -$ ~R 'g 
(A) R < Q < P (B) Q < R < P 
(C) R < P < Q (D) Q < P < R 

Ans. (B) 
Sol. P = [FeF J 3- ox. no. of Fe = +3 , configuration : - 3d5 4s0 

As F- is weak ligand, pairing does not take place. 
so it has 5 unpaired electron 
Q = [V(Hp)J 2• ox. no. of V = + 2, configuration 3d3 4s0 

It has 3 unpaired electrons. 
R = [Fe(Hp )6]2·, ox. no. of Fe = +2, configuration 3d6, 4s0 

As Hp 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 = [FefJ3- Fe 'Cf5T ;m~xur ~ = +3 , ~: - 3d5 4s0 

:. F-~ ~ 'g ;mr: ~ ~ m<n 
~~ <ffi 5 ~ ~';:f xmn 'g 
Q = [V(H20)J2• V 'Cf5T ~ ~ = + 2, fct~Tfl : 3d3 4s0 

<l'~ 3 317{, fTl=fd' ~c;r etc;_ T ';:f x~Td'T t 
R= [Fe(H O)J2• Fe <PT ~ur ~ = +2 ~"fl · 3d6 4s0 

2 ' , • , 

Hp~ ~ ~ t ;mr: ~ ~ m<n. ~ <ffi 4~ ~~ x'&n 'g I 
=> >fi!WUf 11T?r ~ ;mttul 'Cf5T Wl1 => Q < R < P 
3fd': \3'ffi" (B) 'g I 

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 
w ith reaction time as shown in the figure. The overall order of the reaction is 

(A) 2 (8) 3 

[Q]o 

[Q] 

Time 

(C)O (D) 1 
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CHEMISTRY 

P+Q ~ R+S 

-B P*r 75% ~em~ P C!ft 50%~ -B ~ Tf"'[ ~ *r gc;r=n -B ~ ~ 1 O*r frtfiF=r ~. ~ 
~ ~ fu?r B ~~ ~ ~ I ~ ~<n *r 'fl1'ffil ~~ I 

[O]o 

[Q] 

(A) 2 (B) 3 (C) 0 (D) 1 
Ans. (D) 
Sol. For P, if t50% = x 

then ~5% = 2x 
This happens only in first order reaction. 
so, order with respect to 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, overall order is 0 + 1 = 1 ~ Ans. is D 

Sol. P ~ ~ <1ft t50% = x 

cr.r ~5% = 2x 

<m >l"~P1 ~ ~fi!Rn B 1ft mm ~ I 
31Cl: P ~ ~Iff ~ 1 ~ ~ I 

Q ~ ~. ;mffl ~Rrr ~ fcl5 ~ ~ 'fiT~ Q *r ~ ~fm Wl ~ CiJ11 l\1 X1ft ~ I 31Cl: Q ~~Iff ~ f.i<m ~ ~ 
Q ~ ~Iff cplfe ~~ ~ I 
31Cl: ~ Clft cmfe 0 + 1 = 1 ~ ~ \3"ffi" D ~ I 

26. Concentrated nitric acid, upon long standing, turns yellow-brown due to the formation of 

~~~em cpfC#t ~m~~ ~ '{1-r -B ~ m~ ~ ffi ~ mm ~ 7 

(A) NO (B) N02 (C) Np (D) Np4 

Ans. (B) 
Sol. HN03 decomposes by giving N02, 0 2, Hp 

4HN03 ~ 2Hp + 2N02 + 302 

So, Ans is (B). 

Sol. HN03 ~ ~ N02, 0 2, Hp ~ ~ 
4HN03 ~ 2Hp + 2N02 + 302 

31Cl: \3""'eH (B)~ I 

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 

~ ohr AX -B A· ;m<rr 1R x-;m<r=il *r ~T (""fl1ft ~WP -B ~) fu?r -B eft ~ ~ 1 ~ x- em ~ 
250 pm ~. cr.r A+ em ~CllR! irTI 

(A) 104 pm (B) 125 pm (C) 183 pm (D) 57 pm www.examrace.com



Ans. (A) 
So I. The given arrangement is octahedral void arrangement. 

~ ~ ~T ~ ftfcffi c#t ClTCR~ 'g I 

r,\ 20.414x250 

r,\ 2103.5 pm. 

& r,\ < 183 pm 

CHEMISTRY 

So, we have to choose from 104 pm and 125 pm. As no other information is given, we consider exact fit, and 
hence 1 04 pm is considered as answer. 
~: 1r1 104 pm Tim 125 pm -B ~ ~ m ~ C!JW ~ ~'Cfn ~ ~ ~. ~: 1r1 104 pm em i3m l1l"¥r cmrFcP 
~ ~ 'f!~ ~ qrc;rr l1[q 'g I 

28. Upon treatment with ammoniacal H
2
S, the metal ion that precipitates as a sulf ide is 

~~ H
2
S ~ m~ ~ m -qx fGrn ~n-g ~ CiJT 3fql\)1l01 ~~ ~ ~ "B mm t ~ 'g 

(A) Fe(lll) (B)AI (Ill) (C) Mg(ll) (D)Zn(ll) 
Ans. (D) 
Sol. Ammoniacal H

2
S is group reagent of fourth group cationic radicals. Fe3• & AP· will precipitate Fe(OH)

3 
and 

AI(OH)
3 
respectively. Only Zinc will form white precipitate of ZnS. 

ri~ H2S, llllft<l ~) ~ ~~f ~ ~ ~ ~ ~~ 'g I Fe3• ~T AP·w+ro: Fe(OH)3 Tim AI(OH)3 ~ 
~ B 3fq~ tnTt I ~crc1 fGiC!J ZnS CiJT m 3fql\)q ~ I 

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. 
25oc m~ -qx ~ ~<l" ~ ~ ~ ~ CiJT 'f!fmfucl ~~ -qx ~~P:rur fcn<ll Tf<lT 1 ~ >IW11 ~ ~ -mft 
C!J~ 'g I 

(A) ~)qur C!JT 25oC -qx 'f!~ c#t ~m mcft 'g I 

(B) ~)qur >IW11 B ~~~ 'EICCft 'g I 

(C) ~~)qur ~ ~ "QX <rGm 'g I 

(D) ~)l:rur 3l j &J"'UftlJ 'g I 

Ans. (B) 
Sol. As the adsorption of methylene blue over activated characoal is physisorption (Reference : NCERT), it is 

accompanied by decrease in enthalpy. 
~ ~ C!JT ftffiJfZJ C1 ~)c;j- -qx ~1:'fur ~ ~1:'fur CiJT \3~ 1t\'< ul 'g I (Ref. : NCERT)~ ~~ B ~ ~ 
m~~irn 1 

30. Sulfide ores are common for the metals 
(A) Ag , Cu and Pb (B) Ag, Cu and Sn (C) Ag, Mg and Pb (D) AI, Cu and Pb 
ftl "' l"ll C1: ~~ ~ ~ ~ "B ~ \JI'A ~ ~n-g ~ 
(A) Ag , Cu ~ Pb (B) Ag, Cu ~ Sn (C) Ag, Mg ~ Pb (D) AI, Cu ~ Pb 

Ans. (A) 

www.examrace.com



CHEMISTRY 

Sol. Common ore of Ag - Ag2S, Cu - CuFeS2, 

Pb - PbS, Sn - Sn0 2, Mg - KCI. MgCI2• 6Hp, AI-A1p 3 • xHp 
So answer is (A) 

Sol. Ag ~ m+rr~ ~ - Ag2S, Cu CfiT ~rr=rr~ ~-CuFeS2, 

31. 

Ans. 
Sol. 

Sol. 

32. 

Ans. 
Sol. 

Sol. 

33. 

Ans. 

Pb CfiT ~ ~ - PbS, Sn CfiT m~ ~- Sn0 2, Mg CflT ~ ~ - KCI. MgCI2• 6Hp 

AICfil ~ ~ -Aip 3 .xHp 
~: \3''eH (A) ~ I 

SECTION- 2: (Only or more opt ions correct Type) 
~~ - 2 : (-.:rP m ~ ~ fctq;-~ ~";() 

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

Benzene and naphthalene form an ideal solution at room temperature. For this process, the true statement(s) 
is (are) 
(A) toG is positive (B) toSsystem is positive 
(C) toSsurroundings = 0 (D) toH = 0 
~ ~ ~";:[ mmxur m~ m- ~ ;mcm ~ OATC) 'g 1 ~ >rWl'f ~ ~ -mft Cfl~ ~ ('g) 

(A) toG~~ I (B) toS{f.'l<bwJ ~ ~ I 
(C) toS(offurJ = 0 (D) toH = 0 
{B,C,D) 
toG = - ve, 
toSsurr. = 0 
toH = 0 
toG = - ve, 

toSsurr. = 0 
toH = 0 

toSsystem = + ve Always for solution formation. 
No heat exchange between solution and surrounding. 
For ideal solution. 
~ f.r:ltur ~ ~ 'f!~ 'fRXl ~ 1 

~ ~ ~ ~ 11Ul Cj)w B)1SI1T AA+m ~ 1 

;mcm~~~ 

The pair( s) of coordination complexes/ions exhibiting the same kind of isomerism is( are) 
(A) [Cr(NH3)5CI]CI2 and [Cr(NH3)4CI2)CI (B) [Co(NH3)4CI2]• and [Pt(NH3)iHp)CI]• 
(C) [CoBr2CI2]2-and [PtBr2CI2]2- (D) [Pt(NH3MN03)CI and [Pt(NH3) 3CI]Br 
~ ~~Cfl ~/;m<Rl ~ ~ ~ -B \1ll ~ 1ft >rem~ <1ft 'f!l=fTrmrrnT ~h) 'g, ~ 'g 
(A) [Cr(NH~5CI]CI2 ~ [Cr(NH) 4CI2)CI (B) [Co(NH3)4CI2]• ~ [Pt(NH3) 2(Hp )CI)+ 
(C) [CoBr 

2
CI

2
)2· ~ [PtBr 

2
CI

2
)2· (D) [Pt(NH)

3
(N0

3
)CI ~ [Pt(NH)

3
CI]Br 

{B,D) 
(A) [Cr(NH

3
}
5
CI]CI

2 
and [Cr(NH) 4CI

2
}CI, both compounds will not show either structural or stereoisomerism. 

(B) [Co(NH3)4CI2]• and [Pt(NH3MHP)CW, Ma4b2 type (octahedral), Ma2bc type (square planar) and both will 
show geometrical isomerism. 
(C) [CoBr2CI2]2- and [PtBr2CI2]2·, Map2 type (tetrahedral), Ma2b2 (square planar). 
(D) [Pt(NH3MN03)]CI and [Pt(NH3) 3CI]Br both will show ionisation isomerism. 
(A) cn-;::ij <ftf1'rcp [Cr(NH3)5CI]CI2 Tim [Cr(NH3)4CI2)CI ";:f m ~'l!iF1 1 <"'1 Cf5 ";:f t't ~fct+f 'f!l=fTrmrrnT ~ Cfl~ I 
(B) [Co(NH

3
)4CI

2
]• Cfm [Pt(NH

3
)
2
(Hp)CI)+, Ma4b2 

m (3lte4>&1c6)<l), Ma
2
bcm (eM ft "' C"l cl)OQ} Clm m ~ 

fi "'ICI 'Q CIC"l l ~C'f m I 

(C) [CoBr2Cil ·Tim [PtBr2CI2]2-, Ma2b2 >l'Cfil'l! (ilg&l>&~~}. Ma2b2 (CI<ffi "' C"l cl)OQ) 

(D) [Pt(NH3MN03)]CIC1m [Pt(NH3)3CI]Br~ '<1 "1 1Ci llCIC1 1 ~ Cfl~ 

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

3 
of HA is 

~ ~tc (1M) c#t ~ ~ (HA, 1M) &m \1f&l ~c-=r c#t m~Cfl ~ 25°C 1l'l! >r<rc1 ~ (HX, 1M) c#t wPfT 
B 111 00 ~ I HA ~ K

3 
CflT ~~ ~ 

(A) 1 X 10-4 (B) 1 X 10-5 (C) 1 X 1Q-6 (D) 1 X 1Q-3 
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CHEMISTRY 

Sol. As ester hydrolysis is first order with respect to [H•]. 
~ <PT \1fC1 ~ [W] ~ ~Ill >l"~ cmfe <PT tmn ~ I 
RHA [W]HA 
RHX = [W]HX 

1 
100 = [W)HA 

1-tA. ~ w + A-
1 - 0.01 0.01 0.01 

"" 1 

K = 0.01 x 0.01 = 10-4 

a 1 

34. The hyperconjugative stabilities oftert-butyl cation and 2-butene, respectively, are due to 
(A) cr--* p (empty) and cr--* n* electron delocalisations. 
(B) cr--* cr* and cr--* n electron delocalisations. 
(C) cr--* p (filled) and cr--* n electron delocalisations. 
(D) p (filled) --* cr* and cr--* n* electron delocalisations. 
tert-~ ~F1T<rr ~x 2-~ w+ro: -B ~~ ft~m fur=r <PRUIT ~ mcft t ~ 'g 

(A) cr--* p (ftCRl)~x cr--* n* ~&1~1'1 m~xur (B) cr--* cr* ~ cr--* n ~ &1~1'1 m~ur 

(C) cr--* p (~C1)~ cr--* n~""l" m~l 'i~<t.l'I!O I (D) p (~) --* cr* and cr--* n* ~ &1~1'1 m~~ur 
Ans. (A) 

Sol. 

Sol. 

In tert-butyl cation, carbon bearing ® charge has one vacant p orbital hence it is cr- p (empty) conjugation or 
Hyperconjugation. 

In 2-butene hyperconjugation between cr and n* bond. 

He 

CH2 
II 

CH3- C 
I 
CH3 

~<T<P ~ <PT~ -B ~ <Prt.=r 1WfrUJ ~ 11Tf! ~ ftcm p <Pa:r<P ~ 1 ;mr: ~ cr - p (ftCRl) ~ <n 

3l ffifi~"'l'1 ~ ~~ >fll:{f <Pml ~ I 

H H$ ' CH:) CH 
~CH~H-CH3 ~---+ ~H-CH-CH3 

2 ~ B cr Cl~T 1t* 3lfclfi~ &!XT ~~ ~ mm ~ I 
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35. 

Ans. 

Sol. 

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

Cl 

)d AICI, p 

0 NaH 
Q 

-or (NH.)2CO, 
R 

100-115 ·c 

0 0 HCI 

h 
s 

P, Q, R~ SB ~~ <t)fl'rcp 'g;~ 
(A) p (B) Q (C) R 
(A,B,C,D) 

Cl 

L AICI3 [~] e 
AIC14 

Aromatic 
(P) 

0 NaH 

CHEMISTRY 

(D) S 

(D)S 

[6] N~ +H, ! 

Aromatic 
(Q) 

~(NH,), CO, ~ .. i ~ ["\ 
o o NH3 + H2C03 0 'f.JH

2 
OH 
-----+HO~H 100-11s. n 

-2HP /(__~,;A.. 
N 
I 
H 

0 

6 HCI 

Aromatic 
(S) 

I 
H 

Aromatic 
(R) 
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SECTION- 3 : (Integer value correct Ty pe) 
~~ - 3 : (~<P 1{A ~ "WPJ";() 

CHEMISTRY 

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

36. The total number of lone-pairs of electrons in melamine is 
~";:[ 1R ~ ~-;::ij ~ ~ ~Tl'l) c#t 'WI m:c:m 'g 

Ans. 6 
Sol. Structure of melamine is as follows 

Total no. of lone pairs of electron is '6'. 
Sol. ~ c#t "fR'q.'f[ ~ 'g : 

H)·.JyNI(NH2 

:NyN: 
NH2 

37. The total number of carboxylic acid groups in the product P is 

~ P -B cmoif~ ~ ~ c#t cge1 ~ 'g 

Ans. 

Sol. 

c(;qo 1. H,o·, b. 
p 

2. 03 

0 0 3. H,02 

2 

1.H,o•' n-r-YOOH -2~0, ' ~ 
~COOH ~ 

No. of - COOH group is '2'. 

- COOH ~ c#t m:c:m 2 'g I 

O/ H20 2 HOOC~ 
HOOC~ 

38. 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 oc is "M" times that of the de Broglie wavelength of Neat 727 oc. M is 

He~x Ne~ lR+ITUJ ~";:[ w+rn: 4~x 20 a.m.u. 'g I, He iffi Cift -73 °C lR ~ ~ cRTf ~ Ne c#t 727 °ClR 

~ m~ ffiTf ~ ~ "M" :fiT 'g I M <PT 11R 'g : 
Ans. 5 

www.examrace.com



Sol. 

39. 

Ans. 

Sol. 

40. 

Ans. 
Sol. 

Sol. 

CHEMISTRY 

h 

'A = J2m(KE) KE ac: T 

A He mNeKENe 20 x 1000 
ANe - mHe KEHe 

= = 5. 4 x200 

EDTA4- is ethy1enediaminetetraacetate ion. The total number of N-C~O bond angles in [Co(EDTA)j1- complex 
ion is: 

EDTA4-~ 'SI~q4)1 e~l ~'<flec: ~~ I ~C1 ~ [Co(EDTA)f- B N-C~O;mom cp)uft '$1 tgC1 "'<'i~ ~ 
8 

A tetrapeptide has- COOH group on alanine. This produces glycine (Giy), valine (Val), phenyl alanine (Phe) 
and alanine (Ala), on complete hydrolysis. For this tetrapeptide, the number of possible sequences (primary 
structures) with - NH2 group attached to a chiral center is : 

~ ~~ B ~";:[ 1R - COOH-gq fcM+rr;=r ~ I ~ ~ \JfC1 ~ &RT ~";:[ (Giy), ~(Val ),~ 

~ (Phe)d'm ~ (Aia))ITC{l met 'g 1 ~ ~tR'r~ *r 'fi'l:rrFcrn ~3it (m~ ~3it) *r "<R«n ~ 
~- NH

2 
<J;1 -FcPm- '$~'$'fiT~ ;moifucl ~ I 

4 
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. 

e~IQ"C I ~'S '$ ~ f.i9 ~ ~~ "'<'i'lfq ~ I 
Val - Phe - Gly - Ala 
Val - Gly - Phe - Ala 
Phe - Gly - Val - Ala 
Phe - Val - Gly - Ala 

1. ~ ~ <m 'fi'lfl 'Wl1l B ~ C~T ~ I 

2. ' 61 1 ~Ri'1 ~ ~ ~-;:ij ;w'61 ~. 31Cl: ~ N~~ ~ m 'fiCPffi ~ I~~~ <m ~ "'<'i~";:f ~ 

~I 
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PART - Ill MATHEMATICS 

SECTION- I 
Straight Objective Type 

( MATHEMATICS ) 

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. 

~-I 

~'C) q ~f.:l cso ~ 

~ ~~ B 1 0~ 'g I ~~-$ 4 fctcp(Yll (A), (B), (C)crm (D)l fGr~ ~ ~ ~ ~ 'g I 

23 
(A) 25 

Sol. (B) 

23 

25 
(B) 23 

cot z:cot- 1 (1+2+ 4+6 + .... .. + 2n) 
0 = 1 

cot L:cor1(1 + n(n + 1 )) 

(n + 1)- n 
cot L: tan-1 

1 + n (n + 1) 

23 

cot Z: (tan- 1(n + 1) - tan-1 n) 
0= 1 

cot(tan-124 - tan-11) 

( 
- 1 24 -1) 

cot tan 1 + 24 

cot cot - =-
( 

- 1 25) 25 
23 23 

(C) 23 
24 

24 
(D) 23 

42. Let PR = 3 i + ] - 2k and so = i - 3]- 4k determine diagonals of a parallelogram PQRS and PT = i + 2] + 3k 

be another vector. Then the volume of the parallelepiped determined by the vectors PT, PQ and P5 is 

11AJfct5 ffi = 3i + } - 2k mrr so = i - 3} - 4k ~'WfRR~ PORS-$~~~'gm FiT = i + 2} + 3k 

(A) 5 (B) 20 (C) 10 (D) 30 
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Sol. (C) 

- -PR = PO+PS 

- - -SO =PO- PS 

- - . 
PS = 

PR - SO 
2 

- -
PO = PR + SO 

2 

v = I f O PS PT] I 

v = ± I f R+SO, PR- SO , PT] I 

V = ~ I f R, SO, Pr] l 

3 1 - 2 
_!_ 1 - 3 - 4 
2 1 2 3 

1 
2 (- 3 - 7 - 10) = 10 

( MATHEMATICS ) 

R 

1 
43. Let complex numbers a. and - lies on circles (x - Xo)2 + (y - y0)2 = r2 and (x - Xo)2 + (y - y0)2 = 4r2, a. 

Sol. 

respectively. If Zo = x0 + iy0 satisfies the equation 21Zol2 = r2 + 2, then la.l = 

l=IT9Tfcn ~~ ~~ a. mn : w+ro: Cfti (x - x0)2 + (y - y0)2 = r2 Tim (x - x0)2 + (y - y0)2 = 4r2 ~ ft~e1 ~ 1 <1ft 

Zo = X0 + iy0 ~CRUI 21Zol2 = r2 + 2 cp) ~ CRm t CfOI la.l = 

1 
(B) ..!. 1 1 

(A) J2 (C) .fi (D) -
2 3 

(C) 
lz- Zol = r 
lz- Zol = 2r 
Ia. - Zol = r 

~ ~ -zol = 2r a.a =l a. l2 

II a.a.l2 - Zol = 2r 

(a. - Zo) (a - Zo) = r2 => I a. 12 - Zo a - a. Zo + 1Zol2 = r2 

1 - Zoa - Zoa. + 1Zol21a.l2 = 4r21a.l2 
=> (la.21- 1) + 1Zol2 (1 -la.l2) = r2 (1 - 4a.2) 
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(la l2 - 1) [ - ~
2

) = r2(1 - 41al2) 

lal2 - 1 = - 2 + 8 laf 

1 
la l = J7 

( MATHEMATICS ) 

44. For a> b > c > 0, the distance between (1, 1) and the point of intersection of the lines ax+ by+ c = 0 and bx 

+ ay + c = 0 is less than 2J2 . Then 

a >b>c> 0 ~ ~ (1, 1 )~T WT3it ax+ by+c =O q- bx+ ay+ c = O ~ ~~ ~ ~ ~ c#t ~ 2J2 
~Cj)l1l('f61 

(A) a + b - c > 0 (B) a - b + c < 0 (C) a - b + c > 0 (D) a+ b- c < 0 
So l. (A) 

(a - b)x + (b - a)y = 0 
~X =y 

( -c -c) 
~ Point of intersection a + b , a + b 

Now ( 1+ - c- )
2 

+ (1+ - c - )
2 

< 2J2 
a+b a + b 

J2( a+b + c )< 2J2 
~ a + b 

~a+b - c>O 

45. 
X+ 2 y + 1 Z 

Perpendicular are drawn from points on the line -
2

- = --=-1 = 3 to the plane x + y + z = 3. The feet of 

perpendiculars lie on the line 

(A) ~= y - 1 = z- 2 
5 8 - 13 

(B) ~ = y - 1 = z- 2 
2 3 -5 

Sol. (D) 

. . X+2 y + 1 Z 
Any pomt on hne -- = - = - = A, 

2 - 1 3 
Let any two points on this line are 

x y - 1 z- 2 
(C) - =-=-

4 3 -7 

A(- 2, - 1, 0), B (0, - 2, 3) Put (A- = 0, 1) 
Let foot of perpendicular from A( - 2, - 1, 0) on plane is (a, 13, y) 

~ a + 2 = 13 +1 = 13-0 = iJ (say) 
1 1 1 

Also, a + 13 + 'Y = 3 
~ iJ - 2+iJ-1 +iJ = 3~iJ=2 
~ M(O, 1, 2) 

(D) ~ = y - 1 =z- 2 
2 - 7 5 
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(
2 - 4 11) 

Similarly foot of perpendicular from B(O, - 2, 3) on plane is N 3' 3 ' 3 

x-0 y-1 z - 2 
So, equation of MN is -

2
- = _ 7 = - 5- . 

3 3 3 

( MATHEMATICS ) 

46. Four persons independently solve a certain problem correctly with probabilities ~· ~· ±· ~ . Then the 

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

'CfR urFcm fCiei?IC"llll fclmt ~ 'f!1'R'm em ~m~ ~· ~ · ±· ~ ~ m~T -etcP ~ m t C'f6T 'f!1'R'm ~ ~ ~ 
Cj)1=[ ~ Cfll=f ~ Cllfci-"C1' ~T iTcP ~ -FcP~ \JIT~ c#t ~m ~ 

235 21 3 253 
(A) 256 (B) 256 (C) 256 (D) 256 

Sol. (A) 
P (problem solved by at least one) = 1 - P(problem is not solved by by all) 

= 1 - P(A) P(B) P(c) P(5 ) 

= 1 - ( ~) ( ±) ( ~) ( ~) = 1 - 2~~ = ~~~ 
47. The area enclosed by the curves y = sinx + cosx and y = lcosx - sinxl over the interval [ 0, ~] is 

~ [ 0, ~] -qx qwl y = sinx + COSX (f~T y = lcosx- sinxl &TXT m% ~ ~ 
(A) 4 (J2 - 1) (B) 2J2(J2 -1) (C) 2(J2 + 1) (D) 2J2(J2 +1) 

Sol. (B) 
Given y = sin x + cos x x E [0, n/2] 

dy . 
dx = COS X - Sin X 

[
cosx-sinx x E [O,n/4] 

y = lcosx - sinxl = sinx - cosx xe[n/4, n / 2] 
+ 

0 n/4 n/2 

n/4 n/2 

required area = Jl(sin x + cosx) - (cosx - sin x~dx + J 12cosx ldx 
0 n/4 

n/4 n/2 

= J 12sinx ldx + J 12cosx I dx 
0 n/4 .J2 

= 2(- cosx)~14 +2(sinx)~~~ 

= 2 [ - ~ + 1 + 1 - ~] 
y = h I cos (X+~) I 

= 2 ( 2 - ~) 
----+-----~~~~~----~----

n/4 n/2 

= 2(2 - h ) = 4 - 2h =2h(h - 1) www.examrace.com



( MATHEMATICS ) 

48. A curve passes through the point ( 1, i ). Let the slope of the curve at each point (x, y) be ~+sec(~) , 
x > 0. Then the equation of the curve is 

Sol. 

em 'f!BtCj)XU[ 'g 

(A) sin (~) = logx + ~ (B) cosec (~) = logx + 2 

(C) sec(
2
: ) = logx + 2 (D) cos( 2:) = 1ogx +~ 

(A) 
Given slope at (x, y) is 

dy y 
- = - + sec(y/x) 
dx x 

let y_ = t => y = xt 
X 

dt 
t + x dx = t + sec(t) 

J cott dt = J ~ dx 

sin t = .en x + c 
sin(y/x) = .en x + c 

=> 
dy dt 
- = t+x­
dx dx 

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

49. Let f: [ ~ , 1] ~ R (the set of all real numbers) be a positive, non-constant and differentiable function such that 

f'(x) < 2 f(x) and f ( ~) = 1. Then the value of J f(x)dx lies in the interval 
1/ 2 

f'(x) < 2 f(x)TI~T f(~) = 1 t Cf6T J f(x)dx em l1R ~ ~ "B ~ 
1/ 2 

(A) (2e-1,2e) (B)(e-1,2e - 1) (
e - 1 ) (C) - 2- ,e - 1 ( 

e - 1) (D) 0,-
2
-
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( MATHEMATICS ) 

Sol. (D) 

50. 

f'(x) - 2f(x) < 0 

d 
dx (e-2x f(x)) < 0 

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

1 1 

e-2x f(x) < 1/e =>f(x)< e2n--1 ::::>0 < Jf(x)dx < J (e
2

x-
1
)dx 

1/ 2 1/ 2 

The number of points in (- ao, ao), for which x2- x sinx - cosx = 0, is 

(- ao, ao) B ~~ Clft ~. ~ ~ x2- xsinx - cosx = O, ~ 

(A) 6 (B) 4 (C) 2 

1 
e - 1 

0 < J f (x )dx < -
2

-
112 

(D) O 

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 

3rt/2 

-3rt/2 . ............................. . ... .. 

Only two solution. 

SECTION- II 
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. 

~~-II 

~ ~ fctcm;q :qcJ)R 

~ ~~ B 5 ~ 'g I ~ ~ ~ \3'ffl ~ ~ 4 fctcPc,q (A), (B), (C) mn (D) t fGA-B ~ ~ m ~ ~ 3l#)q; mft 
~ I 

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 

sheet are 

(A) 24 (B) 32 (C)45 (D) 60 

~ ~ ~ c#t 3ll'!lC1 1ctJI'< ~ 'Cf)), fGr'fiC#t 'T'fT~ c#t 61'"ill ~ lll 8: 15~ ~ "B t 'fl'lft 'CfRl fw.:mT ~ m 
lff~e1 ~ 'fflf mffi Q)'< ~ ~ 3lT<TC1TctJR -QiT -B m~ fcnm \Jflm ~ 1 ~ f.iq;J~ .m CfliT <PT <gc11ff~1l>61 1 oo 
t 'C16T ~ -QiT <PT ~ ~ ~ I 'C16T 3ll<TC1TCf)T'i!' ~ c#t ~T~ Clft ~~ f.i9 ~ 
(A) 24 (B) 32 (C)45 (D) 60 
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Sol. (A,C) 

a 

Let £ = 8x, b = 15 x 
:. Volume = (8x - 2a) (15x - 2a) (a) = 4a3 - 46a2x + 120 ax2 

dV 
- = 6a2 - 46ax + 60 x2 

da 

(
dV) - - o 
da atx=5 -

5 
x = 3 and -

6 

So, at x = 3 gives maxima 

S 
5 . . . 

o, at x = 6 g1ves m1mma. 

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) 

52. Let Sn = ~)-1)_2_ k2 . Then S
0 

can take value(s) 
2 

(A) 1056 (8) 1088 (C) 1120 

4n k(k+1) 

11AT fcp sn = 2) -1)_2_ k2 , Cf6l sn ~ l1A ~ 'f!Clml ~: 
2 

(A) 1056 (8) 1088 (C) 1120 

(D) 1332 

(D) 1332 

( MATHEMATICS ) 
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Sol. (A D) 

4n k(k+1) 

sn = z)-1)_ 2_ k2 
k=1 

= - 12- 22 + 32 + 42- 52- 62 + 72 + 82 + ....... . 
= (32- 1) + (42- 22) + (72- 52) + (82- 62) ..... . 

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

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

= 2[ %(4 x 2+ (n-1)8)%(2 x 6+ (n+1)8)] 

= 2[n(4 + 4n - 4) + n(6 + 4n - 4)] 
= 2(4n2 + (4n + 2)n) 
= 2(8n2 + 2n) 
= 4n(4n + 1) 
(A) 1056 = 32 x 33 n = 8 
(B) 1088 = 32 x 34 n = 8 
(C) 1120 = 32 x 35 n = 8 
(D) 1332 = 36 x 37 n = 8 

53. A line 1 passing through the origin is perpendicular to the lines 

1, : (3 + t) i + (- 1 + 2t) } + (4 + 2t) k , - 00 < t < 00 

12 : (3 + 2t) i + (3 + 2t) } + (2 + s) k , - 00 < s < 00 

( MATHEMATICS ) 

Then, the coordinate(s) of the point(s) on l2at a distance of J17 from the point of intersection of land /
1 
is( are) 

Sol. 

(7 7 5) 
(A) 3'3'3 (B) (- 1, ,- 1, 0) 

~ ~n I, \1ll ~~ ~ t ~n3ii 

(C)(1, 1,1 ) 

1, : (3 + t) i + (- 1 + 2t) } + (4 + 2t) k , - 00 < t < 00 

12 : (3 + 2t) i + (3 + 2t) } + (2 + s) k , - 00 < s < 00 

(7 7 8) 
(D) 9'9'9 

1R ~ ~ 1 'CfOT, 121R ft~m ~ (~3ii) ~ ~CJ), \1ll WT3ii 1 mn 1, ~ ~~ ~ ~ J17 Clft ~ 1R 'g ('g), 

f.i.:;=r ~ ('g) : 

(7 7 5) 
(A) 3'3'3 

(B,D) 
Let equation of line .e is 

(B) (- 1, ,- 1, 0) 

x-0 y-0 z-0 
£ . --= --= --= k · a b c 
This line £ is perpendicular to given line .e, and .e2• 

Hence a + 2b + 2c = 0 
2a + 2b + c = 0 

(C)(1, 1,1 ) (7 7 8) 
(D) 9'9'9 
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Hence equation of £ is 
X Y Z 

- 2 = 3 = - 2 = k1, k2 

-1, -1, 
for £1 for £2 

Now A(- 2k1, 3k1, - 2k1) B(- 2k2, 3k2, - 2k2) 
Point A satisfied £1 

- 2k1 i + 3k1j - 2k1 k = (3 + t) i + (- 1 + 2t) 1 + (4 + 2t) k 
3+t =-2k1 ...... . (1) 
- 1 + 2t = 3k1 ...... . (2) 
4 + 2t = - 2k1 ...... . (3) 

(2) & (3) - 5 = 5k1 => k1 = - 1 =>A (2, - 3, 2) 
Let any point on £2 (3 + 2S, 3 + 2S, 2 + S) 

Given ~(1 + 2S)2 + (6 + 2S)2 + (S)2 = J17 
9S2 + 28S + 37 = 17 
9S2 + 28S + 20 = 0 
9S2 + 18S + 1 OS + 20 = 0 
9S(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 nx, x > 0. Then for all natural numbers n, f' (x) vanishes at 

( MATHEMATICS ) 

(A) a unique point in the interval ( n.n + ~) (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) 

l1AT fcl5 f(X) = X sin 1tX, X> 0, Ci6l ~ t:rl ~) n ~ ~ f'(X) ~ "QX ~~ tmn ~ : 

(C)~ (n, n +1)-B ~+n?r ~ ~ -qx (D)~C1 (n, n +1 ) -Ben~~ -qx 

Sol. (B,C) 
f(x) = x sin nx , x > 0 
f ' (x) = sin nx + nx cos nx = 0 

tan nx = - nx 

7/2 
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( MATHEMATICS ) 

55. For 3x3 matrices M and N, which of the following statement(s) is (are) NOT correct ? 

Sol. 

(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 ~ M cr~T N ~ ~ f.i.:;=r B ~ cPf";:f >1CP~ ~ -fflt 'g ('g) 7 

(A) M ~ ~ <n fcnr11 'fll'ffim ~ ~ ~x NT M N ~ <n fcnr11 ~ 'g I 

(B)~ ~ ~m M Cf~T N ~ ~ MN - NM fctt:r1 ~ 'g I 

(C)~~~ M m.n N~~ MN~ 'g 1 

(D)~ ~<W~ ;m~ M crm N ~ ~ (adj M) (adj N) = adj (MN) 

(C,D) 
(A) 
(B) 

(C) 

(NTMN)T = NT MT N is symmetric if M is symmetric and skew-symmetric if M is skew-symmetric. 
(MN - NM)T = (MN)T- (NM)T 

= NM - MN 
=- (MN - NM) 
skew symmetric 

(MN)T = NT MT 
= NM 
* MN hence NOT correct 

(D) standard result is 
adj(MN) = (adjN) (adj M)] 

* (adjM) (adjN) 

SECTION - Ill : (Integer value correct Type) 

~~ - Ill : ('T'ri<P 11A ~ 'WPR) 

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

2 2 
56. A vertical line passing through the point (h, 0) intersects the ellipse ~ + Y

3 
= 1 at the points P and Q. Let the 

tangents to the ellipse at P and Q meet at the point R. If ~(h) = area of the triangle PQR, ~, = ,Trt;~, ~(h) and 

. 8 
~2 = ,,Ti~~1 ~(h), then J5 ~, - 8~ = 
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Sol. Point of intersection of tangents at P and Q is R(2 sece, 0) 

Area of ~PQR = ~ · 2.J3 sine· (2 sec e- 2 cos e) 

sin
3 

e [ 1 1 J => ~ = 2.J3 · cose ; where cos e e 4'2 

y 

x=h=2cose 

Now 
d~ = 2.J3[cose.3sin2 ecose- sin3 e(-sine)] > 

0 
de cos2 e 

As e i. ~ T => cos -!- ~ T 

8 = a = ,-;:; (1-1 / 4f'
2 

= r;:; 3.J3 = 36 
m · '2 2v3 · 112 4v3 · 8 8 

Occues at cos = 1 /2 

_ _ (1- 1/16f' 2 
_ 15 . .[15 2.J3.15 . .J3.JS 

~mi1 - ~1 - 2.J3 · 114 - 8.J3 · 4.4.4 = 16 

Occues cos = 1/4 

45 
=> ~1 = 8 J5 

( MATHEMATICS ) 

57. The coefficients of three consecutive terms of (1 + xr5 are in the ratio 5: 10 : 14. Then n = 

(1 + xr5 ~ ~ Wl'IFRf ~ ~ TTICfl 5 : 10 : 14 ~ ~Cl B t C'f6T n = 

Sol. n•sc . n•sc . n+SC = 5 . 10 . 14 
r-1 · r · r+1 · · 

n+Sc 10 
---=___,r_ = -
n+5c 5 

r-1 

(n + 5) - r + 1 =
2 

r 

n + 6 = 3 
r 

12 
3r= - (r+ 1) 

5 
r = 4 
n + 6 = 12 

& 

& 
(n+5)-(r + 1)+ 1 =!_ 

r + 1 5 

n + 6 12 
-- - -
r + 1 5 

& 

n =6 
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( MATHEMATICS ) 

58. Consider the set of eight vectors V = ~~ + b} + ck:a,b,cE {- 1,1}}. Three non-coplanar vectors can be chosen 

from V in 2P ways. Then p is 

;mo~ em~ V = ~~ + b} + ck:a,b,CE {- 1,1}}. ~~ I v~ cTt"9 31'<1 "1C1&ft'!l ~ 2P m ~~\1fT~ 

~ 1 CfOI p em l1A ~: 

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 4C X 2 X 2 X 2 = 25 

3 
Hence p = 5 

Alternative 
Eight vectors 

x•i+}+k 

y. i+} - k 
. . . z. i - j + k 

ro = i - } - k 

x· =- i - } - k 

y' =- i - } + k 

z' =- i +} -k 

ro' =- 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' = 6 

z, z' = 6 

ro, ro' = 6 :. No. of set of coplaner vectors = 24 

Ans. 8C3 - 24 = 32 

Alternative 
A(O, 0, 0) 
8 (1, 0, 0) 
C(1, 0,1) 
0 (0, 0, 1) 
E(O, 1, 1) 
F(0, 1,0) 
G(1, 1, 0) 
H(1,1,1) 

AH = i+} +k 

BE =-i +} + k 

cr =-i + }-k 

oo = i + } - k 

Non-coplaner 
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( MATHEMATICS ) 

59. Of the three independent events E1, E2 and E3, the probability that only E1 occurs is a, only~ occurs is 13 and 
only E3 occurs is y. Let the probability p that none of events E1, E2 or E3 occurs satisfy the equations (a - 213) 
p = al3 and (13 - 3y) p = 213y . All the given probabilities are assumed to lie in the interval (0, 1 ). 

Probability of occurrence of E1 

Then Probability of occurrence of E3 = 

"fft"9 ~ tTc-=rr311 E1, E2 Tim E3 B ~ ~crc1 E1 ~ ~ c#t mfuclmr at ~crc1 E2 ~ ~ c#t mfucpm 13 ~ Tim ~ 

E3 ~ ~ c#t mftrcimT y~ I +IT~ fclJ tTc-=rr311 E1, E2 <n E3 B ~ fclmt ~'1ft "9 tT~ <1ft l"' lfZlct5 C1 1 p, ~xon (a-213) 

p = al3 Tim (13 - 3y) p = 213y em ~ W{"fft ~ 1 'fl'lft m~ ~C1 (0, 1) "B ft~ +rr~ \Jfrcft ~ 1. 'C10T 

E1 ~ tr~ c#t l"' lfZlct5 C1 1 

E3 ~ ~ c#t l"' lfZlct5 C1 1 = 
Sol. Let x, y, z be probability of E1, E2, E3 respectively 

=> x(1 - y)(1 - z} = a 
=> y(1 - x)(1 - z) = 13 
=> z(1 - x)(1 - y) = y 
=> (1 - x)(1 - y) (1 - z) = P 
Putting in the given relation we get x = 2y and y = 3z 

x = 6z => 
X 
- =6 
z 

60. A pack 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, then k - 20 = 

~ 'l¢ B n 'CfJT~ 'g \1fT ~311 1 ~ n &RT ~ ~ I en Wl1fl1Cl ~311 ~ <P~ 'l¢ ~ f.icme1 ~ \1llC) ~ ~ 

~ ClJlif <1ft 'fi~311 'Cf5T <Tr-r 1224 ~ 1 ~ f.icmzq ~ 'CfJTif <1ft ~ 'fi~3if "B ~ mJ,m 'fi~ k t 'C10T k -

20 = 

Sol. Numbers removed are k and k + 1 

n(n + 1) 
now 

2 
- k - (k + 1) = 1224 

=> 
=> 
=> 
=> 

Alternative 

=> 
=> 

n2 + n - 4k = 2450 
n2 + n - 2450 = 4k 
(n + 50)(n - 49) = 4k 
n > 49 

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 < k 
so not possible 
Hence n ;::: 53 will not be possible. 
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