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 (a) Objective Questions not based on write ups. 

 (b) Short write ups followed by Objective Questions. 
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6. The answer sheet is supplied with this question paper and you are advised to indicate your answer on this Answer 
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PART : 1 PHYSICS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Q.1 to Q.27 Given below are single correct type
question. (Each correct answer carries three marks) 

 

Q.1 Vx is the velocity of a particle moving along the
x axis as shown. If x = 2.0 m at t = 1.0 s, what is
the position of the particle at t = 6.0 s ? 
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 (A) –2.0 m  (B) +2.0 m 
 (C) +1.0 m  (D) –1.0 m 
 

Q.2 A rocket, initially at rest, is fired vertically with
an upward acceleration of 10 m/s2. At an altitude
of 0.50 km, the engine of the rocket cuts off. What
is the maximum altitude it achieves from ground ? 

 (A) 1.9 km  (B) 1.3 km 
 (C) 1.6 km  (D) 1.0 km 
 

Q.3 A stunt pilot performs a circular dive of radius
800 m. At the bottom of the dive (point B in the
figure) the pilot has a speed of 200 m/s which at
that instant is increasing at a rate of 20 m/s2. 
What acceleration does the pilot have at point B 

ĵ
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v
r  

 

Q.1 ls Q.27 rd ds lHkh iz'u ,dy p;ukRed izdkj ds gSA
(izR;sd lgh mÙkj ds fy, 3 vad fu/kkZfjr gS) 

 

Q.1 n'kkZ;s vuqlkj x v{k ds vuqfn'k xfr'khy ,d d.k 
dk osx Vx gSA ;fn t = 1.0 s ij x = 2.0 m gks] rks 
t = 6.0 s ij d.k dh fLFkfr D;k gS ? 
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 (A) –2.0 m  (B) +2.0 m 
 (C) +1.0 m  (D) –1.0 m 
 

Q.2 izkjEHk esa fojke esa fLFkr ,d jkWdsV 10 m/s2 ds Roj.k 
ls Å/okZ/kj Åij dh vksj nkxk tkrk gSA 0.50 km dh 
Å¡pkbZ ij jkWdsV dk batu cUn gks tkrk gSA mlds }kjk 
/kjkry ls izkIr vf/kdre Å¡pkbZ D;k gS ? 

 (A) 1.9 km  (B) 1.3 km 
 (C) 1.6 km  (D) 1.0 km 
 

Q.3 ,d LVUV ik;ysV 800 m f=kT;k dh ,d o`Ùkh; 
Nykax yxkrk gSA Nykax (fp=k esa fcUnq B) ds iSansa ij 
ik;ysV  200 m/s dh pky j[krk gS] tks ml {k.k 20 
m/s2 dh nj ij c<+rh gSA ik;ysV fcUnq B ij fdruk 
Roj.k j[krk gS - 

ĵ

î
B

800m 

vr  
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 (A) (50i + 20j) m/s2  

 (B) (20i – 50j) m/s2 
 (C) (20i + 50j) m/s2 
 (D) (–20i + 50j) m/s2 
 

Q.4 A car travels in a flat circle of radius R. At a 
certain instant the velocity of the car is 20 m/s 
north, and the total acceleration of the car is 
2.5 m/s2 37° south of west. Which of the 
following is correct ? 

 (A) R = 0.40 km, and the car’s speed is decreasing 
 (B) R = 0.20 km, and the car’s speed is decreasing 
 (C) R = 0.20 km, and the car’s speed is increasing 
 (D) R = 0.16 km, and the car’s speed is increasing 
 

Q.5 An object moving along the x axis is acted upon 
by a force Fx that varies with position as shown. 
How much work is done by this force as the 
object moves from x = 2 m to x = 8 m? 

 Fx(N) 

x(m) 

20 

10 

0 
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2 4 6 8 10 12 

 
 (A) –10 J (B) +10 J (C) +30 J (D) –30 J 
Q.6 A certain object floats in fluids of density 
 (a) 0.9 ρ0  (b) ρ0 
 (c) 1.1ρ0 
 Which of the following statements is true ? 
 (A) the buoyant force of fluid (a) is greater than 

the buoyant forces of the other two fluids 
 (B) the buoyant force of fluid (c) is greater than 

the buoyant forces of the other two fluids 
 (C) the three fluids exert the same buoyant force
 (D) the object displace the same volume of all 

three fluids 

 (A) (50i + 20j) m/s2 
 (B) (20i – 50j) m/s2 
 (C) (20i + 50j) m/s2 
 (D) (–20i + 50j) m/s2 
 

Q.4 ,d dkj R f=kT;k ds lery o`Ùk esa xfr djrh gSA ,d 
fuf'pr {k.k ij dkj dk osx 20 m/s mÙkj dh vksj gS rFkk 
dkj dk dqy Roj.k if'pe ls 37° nf{k.k dh vksj 2.5 
m/s2 gSA fuEu esa ls dkSulk lgh gS ? 

 (A) R = 0.40 km rFkk dkj dh pky ?kVrh gS 
 (B) R = 0.20 km rFkk dkj dh pky ?kVrh gS 
 (C) R = 0.20 km rFkk dkj dh pky c<+rh gS 
 (D) R = 0.16 km rFkk dkj dh pky c<+rh gS 
 

Q.5 x-v{k ds vuqfn'k xfr'khy ,d oLrq ij ,d cy 
Fx tks fLFkfr ds lkFk n'kkZ;s vuqlkj ifjofrZr gksrk 
gS] dk;Zjr gSA oLrq ds x = 2 m ls x = 8 m rd xfr 
ij bl cy }kjk fdruk dk;Z fd;k tkrk gS ? 

 Fx(N) 

x(m) 

20

10

0

–10 

2 4 6 8 10 12 

 
 (A) –10 J (B) +10 J (C) +30 J (D) –30 J 
Q.6 ,d fuf'pr oLrq fuEu ?kuRo ds nzoksa esa rSjrh gS  
 (a) 0.9 ρ0  (b) ρ0 
 (c) 1.1ρ0 
 fuEu esa ls dkSulk dFku lgh gS ? 
 (A) (a) nzo dk mRIykou cy vU; nks nzoksa ds 

mRIykou cyksa ls vf/kd gksrk gS 
 (B) (c) nzo dk mRIykou cy vU; nks nzoksa ds 

mRIykou cyksa ls vf/kd gksrk gS 
 (C) rhuksa nzo leku mRIykou cy yxkrs gS 
 (D) oLrq lHkh rhu nzoksa dk leku vk;ru foLFkkfir 

djrh gS 
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Q.7 Sinusoidal waves travel on four different strings,
all with the same tension. Three of the strings
have the same linear mass density, but the fourth 
has a different linear mass density. Use the
mathematical forms of the waves, given below,
to identify the string with the different linear 
mass density. In the expressions x and y are in
centimeters and t is in seconds - 

 (A) y(x, t) = (2 cm) sin(2x − 4t) 
 (B) y(x, t) = (2 cm) sin(4x − 10t) 
 (C) y(x, t) = (2 cm) sin(6x − 12t) 
 (D) y(x, t) = (2 cm) sin(8x − 16t) 
 

Q.8 Suppose the maximum speed of a particle 
carrying a sinusoidal progressive wave is vs. 
When the displacement of a point on the string is
half its maximum, the speed of the point is - 

 (A) vs/2  (B) 2vs   
 (C) 3vs/4  (D) 2/v3 s  
 

Q.9 Two ideal gases, each consisting of N
monatomic molecules, are in thermal equilibrium
with each other and equilibrium is maintained as
the temperature is increased. A molecule of the
first gas has mass m and a molecule of the
second has mass 4m. The ratio of the changes in
the internal energies ∆E4m/∆Em is - 

 (A) 1/4  (B) 1/2  
 (C) 1  (D) 4 
 
Q.10 In the figure shown all the pulleys are massless

and frictionless. What should be the acceleration
of block B. 

                         

 

A B

2m 4m

F 
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m4
F  (B) 

m6
F  (C) 

m2
F  (D) 

m17
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Q.7 leku ruko ds v/khu pkj fHkUu fHkUu Mksjh;ksa ij 
rjaxsa xfr djrh gSA dksbZ rhu Mksjh;ka leku js[kh; 
nzO;eku ?kuRo ysfdu pkSFkh fHkUu js[kh; nzO;eku 
?kuRo j[krh gSA uhps nh xbZ T;koØh; rjaxksa ds 
xf.krh; :iksa dk mi;ksx dj fHkUu js[kh; nzO;eku 
?kuRo okyh Mksjh dks igpkfu;sA O;atd esa x o y 
lsUVhehVj esa rFkk t lsd.M es gS - 

 (A) y(x, t) = (2 cm) sin(2x − 4t) 
 (B) y(x, t) = (2 cm) sin(4x − 10t) 
 (C) y(x, t) = (2 cm) sin(6x − 12t) 
 (D) y(x, t) = (2 cm) sin(8x − 16t) 
 

Q.8 ekuk ,d T;koØh; izxkeh rjax dks ys tkus okys ,d 
d.k dh vf/kdre Pkky vs gSA tc Mksjh ij ,d fcUnq 
dk foLFkkiu mlds vf/kdre dk vk/kk gS] rks fcUnq 
dh pky gS - 

 (A) vs/2  (B) 2vs   
 (C) 3vs/4  (D) 2/v3 s  
 

Q.9 nks vkn'kZ xSlsa] izR;sd N ,dyijek.kqd v.kq j[krh gS] 
,d&nwljs ds lkFk rkih; lkE;koLFkk esa gS rFkk 
lkE;koLFkk rki c<+us ij Hkh O;ofLFkr jgrrh gSA 
igys xSl ds v.kqvksa dk nzO;eku m rFkk nwljh xSl 
ds v.kqvksa dk nzO;eku 4m gSA vkUrfjd ÅtkZvksa esa 
ifjorZu dk vuqikr ∆E4m/∆Em gS - 

 (A) 1/4  (B) 1/2  
 (C) 1  (D) 4 
 
Q.10 uhps n'kkZ,s fp=k esa] lHkh f?kjfu;ksa nzO;ekughu rFkk 

?k"kZ.kghu gSA CykWd B dk Roj.k D;k gksxk 
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Q.11 All surfaces are frictionless and pulley are
massless. Acceleration of block A is – 

B 

 m 

m m C 

A 

 
 (A) g/3  (B) 2g/3  
 (C) g  (D) none of these 
 

Q.12 The speed of sound wave in a gas, in which two
waves of wavelengths 1.0 m and 1.02 m produce 6
beats per second is -   

 (A) 350 m/s (B) 306 m/s   
 (C) 380 m/s (D) 410 m/s 
 

Q.13 Two wires are kept tight between the same pair
of supports. The tensions in the wires are in the
ratio 2 : 1. The radii are in the ratio 3 : 1 and the
densities are in the ratio 1 : 2. The ratio of their
fundamental frequencies are - 

 (A) 1/2  (B) 2/3 
 (C) 3/4  (D) 4/9 
 

Q.14  A thermodynamic system undergoes cyclic
process ABCDA as shown in figure. The work
done by the system is :  

 

V
D 

O 

BC

AP0

2P0

3P0

P

V0 2V0  
 (A) P0V0  (B) 2P0V0  
 (C) P0V0/2  (D) zero 
 

Q.11 uhps n'kkZbZ O;oLFkk esa lHkh lrgsa ?k"kZ.kghu gS rFkk 
f?kjfu;k¡  nzO;ekughu gSaA CykWd A dk Roj.k gS – 

B 

 m

m m C 

A

 
 (A) g/3  (B) 2g/3  
 (C) g  (D) buesa ls dksbZ ugha 
 

Q.12 ,d xSl esa /ofu dh pky D;k gS] bl xSl esa nks 
rjaxs ftudh rjaxnS/;Z 1.0 m o 1.02 m gS ;g 6 
foLian izfr lsd.M mRiUu djrh gS - 

 (A) 350 m/s (B) 306 m/s   
 (C) 380 m/s (D) 410 m/s 
 

Q.13 nks rkjksa dks liksVZ ds leku ;qXe ds e/; dlk tkrk 

gSA rkjkas esa rukoksa dk vuqikr 2 : 1 gSA f=kT;kvksa dk 

vuqikr 3 : 1 rFkk ?kuRoksa dk vuqikr 1 : 2 gSA mudh 

ewy vko`fr;ksa dk vuqikr gS  
 (A) 1/2  (B) 2/3 
 (C) 3/4  (D) 4/9 
 

Q.14  ,d Å"ekxfrdh fudk; fp=kkuqlkj pØh; izØe 

ABCDA ls xqtjrk gSA fudk; }kjk fd;k x;k dk;Z gS : 
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 (A) P0V0  (B) 2P0V0  

 (C) P0V0/2  (D) 'kwU;  
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Q.15 The figure here shows five paths traversed by a
gas on a P-V diagram. ∆U1, ∆U2, ∆U3, ∆U4 and 

∆U5 are the change in internal energy of the gas
in paths 1, 2, 3, 4 and 5, respectively. Then 
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 (A) ∆U5 > ∆U3  (B) ∆U3 > ∆U5    

 (C) ∆U1 > ∆U2 (D) ∆U2 > ∆U5 
 

Q.16 A wall consists of alternating blocks with a 
length d and coefficients of thermal conductivity
K1 and K2. The cross sectional areas of the
blocks are the same. Then equivalent thermal
conductivity, of wall is: 

  (T1 and T2 are temperature at two sides of wall)  

K1 

K2 

K1 

K2 

K1 

K2

T2T1

 

 

 (A) 
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2
KK3 21  (B) 
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21
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+
 (D) None of these  

 

Q.15 ,d xSl }kjk P-V oØ ij r; fd;s x;s ik¡p iFkksa 

dks fp=k esa n'kkZ;k x;k gSA ∆U1, ∆U2, ∆U3, ∆U4

rFkk ∆U5 Øe'k% 1, 2, 3, 4 rFkk 5 iFkksa esa xSl dh 

vkUrfjd ÅtkZ esa ifjorZu gSA rc  
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 (A) ∆U5 > ∆U3  (B) ∆U3 > ∆U5    
 (C) ∆U1 > ∆U2 (D) ∆U2 > ∆U5 
 

Q.16 ,d nhokj d yEckbZ ds Øekxr CykWdksa dh cuh gS 

rFkk Å"eh; pkydrk xq.kkad K1 o K2 gSA CykWdksa dk 

vuqizLFk dkV {ks=kQy leku gSA rc nhokj dh rqY; 

Å"eh; pkydrk gSA 

  (T1 o T2 nhokj dh nks lkbM+ksa ij rki gS)  
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K2 

T2T1
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 (D) buesa ls dksbZ ugha 
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Q.17 A student takes 50gm wax (specific heat = 0.6
kcal/kgºC ) and heats it till it boils. The graph
between temperature and time is as follows. Heat
supplied to the wax per minute and boiling point
are respectively 
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Time (Minute)  

 (A) 500 cal, 50ºC  (B) 1000 cal, 100ºC  
 (C) 1500 cal, 200ºC   (D) 3000 cal, 200ºC 
 

Q.18  •           •     •  •      •        
 A              S1           B       S2     C 
 In the figure shown, S1 and S2 represents two

stationary sources of sound having equal
frequency, one observer is moving from A
toward C with velocity V0 then – 

 (A) Beats for three position A, B and C will be
heard 

 (B) Beats will be heard from A and C but not in
case of B 

 (C) Beats will be not heard for A and C but will
be heard for B 

 (D) Beats will be not heard for three position of
A, B and C  

 

Q.19 Three physics faculty members sit in three
different cars at a railroad crossing. Three trains
go by at different (constant) speeds, each
emitting the same sound. Each faculty member
uses a cell phone to record the sound of
different train. On the next day, during a faculty
meeting, they plot the frequency as a function of
time on a computer, resulting in the plots shown
in the figure. Which of the three trains had the
highest speed ? 

Q.17 ,d Nk=k 50 gm ekse (fof'k"V Å"ek = 0.6 
kcal/kgºC) ysrk gS rFkk mls mcyus rd xeZ djrk 
gSA rki rFkk le; ds e/; xzkQ fuEu izdkj gSA ekse 
dks izfr feuV nh xbZ Å"ek rFkk DoFkukad Øe'k% gS 
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 (A) 500 cal, 50ºC  (B) 1000 cal, 100ºC  
 (C) 1500 cal, 200ºC   (D) 3000 cal, 200ºC 
 

Q.18  •           •     •  •      •        
 A              S1           B       S2     C 
 n'kkZ;s fp=k eas, S1 rFkk S2 leku vko`fÙk ds nks fLFkj 

/ofu L=kksrksa dks iznf'kZr djrs gS, ,d izs{kd A ls C 
dh vksj V0 osx ls xfr'khy gS, rc - 

 (A) rhu fLFkfr A, B o C ds fy, foLiUn lqukbZ nsxk 
 (B) A o C dh fLFkfr ij lqukbZ nsxk ysfdu B dh 

fLFkfr esa ugha  
 (C) A o C ds fy;s foLiUn lqukbZ ugha nssxsa ysfdu 

B ds fy;s lqukbZ nsxk 
  (D) rhu fLFkfr A, B o C ds fy;s foLiUn lqukbZ 

ugha nsxsa  
 

Q.19 HkkSfrdh ds rhu QSdYVh lnL; rhu fHkUu dkjksa esa 

cSBs gq;s jsyjksM+ Økaflx ij gSA fHkUu (fu;r) pkyksa 

ij xfr'khy rhu Vªsus izR;sd leku /ofu mRlftZr 

djrh gSA izR;sd QSdYVh lnL; fHkUu&fHkUu Vªsuksa dh 

/ofu fjdkWMZ djus ds fy;s eksckby dk mi;ksx djrs 

gSA vxys fnu QSdYVh ehfVax ds nkSjku os le; ds 

Qyu ds :i esa vko`fÙk dks dEI;qVj ij cukrs gSA 

ifj.kkeh oØ fp=k esa n'kkZ;k x;k gSA rhu Vªsuksa esa ls 

dkSulh mPpre pky j[krh gS ? 
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f 

t 

frequency 

 
 (A) the one represented by the solid line 
  (B) the one represented by the dashed line 
 (C) the one represented by the dotted line 
 (D) impossible to tell 
 

Q.20 A solid sphere of mass 'm' is lying at rest on a 
rough horizontal surface. The coefficient of 
friction between ground and sphere is µ. The 
maximum value of F, so that sphere will not slip, 
is equal to - 

 
F 

 

 (A) mg
5
7

µ   (B) mg
7
4

µ  

 (C) mg
7
5

µ   (D) mg
2
7

µ  

 

Q.21 A uniform rod AB of mass 'm' and length l is at 
rest on a smooth horizontal surface. An impulse J 
is applied to the end B perpendicular to the rod 
in horizontal direction. Speed of the point A of 
the rod after giving impulse is - 

 (A) 2
m
J   (B) 

m2
J  

 (C) 
m
J   (D) 

m
J2  

 
 

f

t 

frequency

 
 (A) Bksl js[kk }kjk iznf'kZr  
  (B) dashed js[kk }kjk iznf'kZr  

 (C) MksVsM js[kk }kjk iznf'kZr  
 (D) dguk vlEHko gS 
 

Q.20 'm' nzO;eku dk ,d Bksl xksyk ,d [kqjnjh {kSfrt 

lrg ij fojke esa fLFkr gSA /kjkry rFkk xksys ds 

e/; ?k"kZ.k xq.kkad µ gSA F dk vf/kdre eku, rkfd 

xksyk fQlys ugha, cjkcj gS  

F 

 

 (A) mg
5
7

µ   (B) mg
7
4

µ  

 (C) mg
7
5

µ   (D) mg
2
7

µ  

 

Q.21 m nzO;eku o l yEckbZ dh ,dleku NM+ ?k"kZ.kghu 

{kSfrt lrg ij fojke esa gSA {kSfrt fn'kk esa NM+ ds 

yEcor~ fljs B ij ,d vkosx J yxk;k tkrk gSA 

vkosx nsus ds ckn NM+ ds fcUnq A dh pky gS  

 (A) 2
m
J   (B) 

m2
J  

 (C) 
m
J   (D) 

m
J2  
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Q.22 In the figure shown the acceleration of 'A' w.r.t 
ground frame is, Aa

r
 = (20) î  + (15) ĵ then 

acceleration 'B' w.r.t. ground frame is 
(A remains in contact with B) 

º37
B

x

 

 
 (A) ĵ0î0 +   (B) –12 î  

 (C) î
3

20   (D) î5  

 

Q.23 The length of a rectangle is given as (L ± l) and 
its width as (W ± w). Where l and w are small, 
so that product lw are very small and can be 
ignored - 

 (A) uncertainty in its area is Lw 

 (B) fractional uncertainty in the area is 
W
w

L
+

l  

 (C) uncertainty in its area is (Ll + wW) 

 (D) fractional uncertainty in the area is 
WL

w l
+  

 

Q.24 Velocity displacement curve of a particle moving in 
a straight line is as shown. Line PB is normal to the 
curve and line PA is normal to the x-axis. The 
instantaneous acceleration of the particle at P is - 

P

)0,2(B )m(sO )0,1(A

)4,0(

)s/m(v 

 
 (A) 2 m/s2  (B) 1.5 m/s2 

  (C) 1m/s2  (D) zero 

Q.22 n'kkZ;s fp=k esa /kjkry Ýse ds lkis{k A dk Roj.k, 

Aa
r

 = (20) î  + (15) ĵ  gks rks /kjkry Ýse ds lkis{k 

'B' dk Roj.k gS (A, B ds lkFk lEidZ esa jgrk gS) 

º37
B

x

 

 
 (A) ĵ0î0 +   (B) –12 î  

 (C) î
3

20   (D) î5  
 

Q.23 ,d vk;r dh yEckbZ (L ± l) rFkk pkSM+kbZ (W ± w)

}kjk nh tkrh gSA tgk¡ l o w vYi gS rkfd xq.ku 

lw cgqr vYi gS rFkk ux.; ekuk tk ldrk gS - 
 (A) mlds {ks=kQy esa vfuf'prk Lw 

 (B) {ks=kQy esa vkaf'kd vfuf'prk
W
w

L
+

l
gS 

 (C) mlds {ks=kQy eas vfuf'prk (Ll + wW) gS 

 (D) mlds {ks=kQy esa vkaf'kd vfuf'prk
WL

w l
+ gS 

 

Q.24 ljy js[kk esa xfr'khy ,d d.k dk osx foLFkkiu oØ 
n'kkZ;s vuqlkj gSA js[kk PB oØ ds yEcor~ rFkk js[kk 
PA x-v{k ds vfHkyEc gSA P ij d.k dk rkR{kf.kd 
Roj.k gS - 

P

)0,2(B )m(sO )0,1(A

)4,0(

)s/m(v 

 
 (A) 2 m/s2  (B) 1.5 m/s2 

  (C) 1m/s2  (D) zero 
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Q.25 A block of mass 1 kg is placed on a rough
horizontal surface. A force of 20 N is start to act
on block as shown in figure. Coefficient of
friction between surface of block and horizontal
surface is 0.5. The friction force on block is –
(g = 10 m/s2) 

º30

N20F = 

 
 (A) 5 N  (B) 10 N 
 (C) 2.5 N  (D) zero 
 
Q.26 A block is placed on a surface with vertical cross

section given by the equation y = 
20
x2

. If the 

coefficient of friction is 0.5, the maximum height
above the ground at which a block can be placed
without slipping is - 

 (A) 1.00 m  (B) 1.25 m 
 (C) 1.50 m  (D) 1.90 m 
 

Q.27 At a metro station, a girl walks up a stationary
escalator in time t1. If she remains stationary on
the escalator, then the escalator take her up in
time t2. The time taken by her to walk up on the
moving escalator will be - 

 (A) 
2

tt 21 +   (B) 
12

21

tt
tt
−

 

  (C) 
12

21

tt
tt
+

  (D) t1 – t2 

 

Q.25 1 kg nzO;eku ds ,d CykWd dks ,d [kqjnjh {kSfrt 

lrg ij j[kk x;k gSA CykWd ij 20 N dk cy 

fp=kkuqlkj yxuk izkjEHk gksrk gSA CykWd dh lrg 

rFkk {kSfrt lrg ds e/; ?k"kZ.k xq.kkad 0.5 gSA CykWd 

ij ?k"kZ.k cy gS (g = 10 m/s2) 

º30

N20F = 

 
 (A) 5 N  (B) 10 N 
 (C) 2.5 N  (D) zero 
 

Q.26 ,d CykWd dks ,d lrg ftldk Å/oZ vuqizLFk dkV 

lehdj.k y = 
20
x2

}kjk fn;k x;k gS] ij j[kk x;k 

gSA ;fn ?k"kZ.k xq.kkad 0.5 gks, rks /kjkry ds Åij 

vf/kdre Å¡pkbZ tgk¡ ij CykWd dks fcuk fQlys j[kk 

tk ldrk gS  

 (A) 1.00 m  (B) 1.25 m 
 (C) 1.50 m  (D) 1.90 m 
 

Q.27 ,d esVªks LVs'ku ij] ,d ydM+h ,d fLFkj ,LdsysVj 

ij t1 le; esa Åij rd pyrh gSA ;fn og ,LdsysVj 

ij fLFkj jgrh gS] rks ,LdsysVj t2 le; esa mls Åij 

rd ys tkrk gSA xfr'khy ,LdsysVj ij xfr djrs gq;s 

mlds }kjk Åij rd igq¡pus esa fy;k x;k le; gksxk  

 (A) 
2

tt 21 +   (B) 
12

21

tt
tt
−

 

  (C) 
12

21

tt
tt
+

  (D) t1 – t2 
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 Q.28 to Q.30 Given below are passage based

questions, each has Single correct answer. (Each
correct answer carries three marks) 
Passage : (Q.28 to Q.30) 
 Velocity of the river with respect to ground is

given v0 width of the river is d. A swimmer
swims (with respect to water) perpendicular to
the current with acceleration a = t (where t is
time) starting from rest from the origin O at t = 0

v0 

x O 

d 

y 

 
Q.28 The time of crossing the river is - 
 (A) (d)1/3  (B) (6d)1/3 

 (C) (2d)1/3  (D) None of these 
 

Q.29 The drift of the swimmer is - 
 (A) v0(d)1/3  (B) v0(2d)1/3 
 (C)  v0(6d)1/3 (D) None of these 
 

Q.30 The equation of trajectory of the path followed
by the swimmer - 

 (A) y = 
0v

x  (B) y = 2
0

2

v2
x  

 (C) y = 3
0

3

v6
x  (D) None of these 

 
 
 
 

Q.28 ls Q.30 ds lHkh iz'u x|ka'k ij vk/kkfjr gS] izR;sd ,dy 

p;ukRed iz'u gS (izR;sd lgh mÙkj ds fy, 3 vad fu/kkZfjr gS)

x|ka'k : (Q.28 ls Q.30) 
 /kjkry ds lkis{k unh dk osx v0 fn;k x;k gS unh 

dh pkSM+kbZ d gSA ,d rSjkd t = 0 ij ewy fcUnq ls 
izkjEHk dj (ikuh ds lkis{k) a = t (tgk¡ t le; gS)
Roj.k ls /kkjk ds yEcor~ rSjrk gSA 

v0 

x O

d

y 

 
Q.28 unh dks ikj djus dk le; gS  
 (A) (d)1/3  (B) (6d)1/3 

 (C) (2d)1/3  (D) buesa ls dksbZ ugha 
 

Q.29 rSjkd dk viogu (drift) gS  
 (A) v0(d)1/3  (B) v0(2d)1/3 
 (C)  v0(6d)1/3 (D) buesa ls dksbZ ugha  
 

Q.30 rSjkd }kjk vuqlfjr xeu iFk dh lehdj.k gS  

 (A) y = 
0v

x  (B) y = 2
0

2

v2
x  

 (C) y = 3
0

3

v6
x  (D) buesa ls dksbZ ugha 
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PART : 2 CHEMISTRY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Q.1 to Q.27 Given below are single correct type
question. (Each correct answer carries three marks) 
 
Q.1 For a cell reaction to be spontaneous, – 
 (A) Ecell and ∆G should be positive 
 (B) Ecell and ∆G should be negative 
 (C) Ecell should be +ve and ∆G should be –ve 
 (D) Ecell = 0 and ∆G should be –ve 
 
Q.2 A semiconductor of Ge can be made p-type by 

adding– 
 (A) trivalent impurity  
 (B) tetravalent impurity 
 (C) pentavalent impurity 
 (D) divalent impurity 
 
Q.3 Which among the following will have the highest

boiling point at 1 atm pressure – 
 (A) 0.1M NaCl (B) 0.1M Sucrose 
 (C) 0.1M BaCl2 (D) 0.1M Glucose 
 
Q.4 The conductivity of a saturated solution of BaSO4

is 3.06 ×10–6 ohm–1cm–1 and its equivalent
conductance is 1.53 ohm–1cm2equiv–1. The Ksp
for BaSO4 will be– 

 (A) 4 × 10–12  (B) 2.5 × 10–9   
 (C) 2.5 × 10–13  (D) 4 × 10–6 
 
Q.5 The half-life of a reaction is halved as the initial

concentration of the reactant is doubled. The
order of reaction is – 

 (A) 0.5  (B)  1 (C) 2  (D) 0 
 
 
 
 

Q.1 ls Q.27 rd ds lHkh iz'u ,dy p;ukRed izdkj ds gSA
(izR;sd lgh mÙkj ds fy, 3 vad fu/kkZfjr gS) 

 

 

Q.1 fdlh lsy vfHkfØ;k ds Lor% gksus ds fy, – 
 (A) Ecell rFkk ∆G /kukRed gksus pkfg,  
 (B) Ecell rFkk ∆G _.kkRed gksus pkfg, 
 (C) Ecell /kukRed rFkk ∆G _.kkRed gksus pkfg, 
 (D) Ecell = 0 rFkk ∆G _.kkRed gksus pkfg, 

 
Q.2 ,d Ge ds v/kZpkyd dks fuEu feykdj p-izdkj dk 

cuk;k tk ldrk gS – 
 (A) f=kla;ksth v'kqf)  
 (B) prq%la;ksth v'kqf) 
 (C) iapla;ksth v'kqf) 
 (D) f}la;ksth v'kqf) 
 

Q.3 1 ok;qe.Myh; nkc ij fuEu esa ls fdldk vf/kdre 
DoFkukad gksxk – 

 (A) 0.1M NaCl (B) 0.1M lqØksl 
 (C) 0.1M BaCl2 (D) 0.1M Xyqdksl 
 
Q.4 BaSO4 ds lar`Ir foy;u dh fof'k"V pkydrk  
 3.06 ×10–6 ohm–1cm–1 gS vkSj bldh rqY;kadh 

pkydrk 1.53 ohm–1cm2equiv–1 gS A BaSO4 ds 

fy, Ksp gksxk – 
 (A) 4 × 10–12  (B) 2.5 × 10–9   
 (C) 2.5 × 10–13  (D) 4 × 10–6 
 
Q.5 fØ;kdkjd dh izkjafHkd lkanzrk dks nqxquh djus ij] 

vfHkfØ;k dh v)Zvk;q vk/kh gks tkrh gS A vfHkfØ;k 
dh dksfV gS – 

 (A) 0.5  (B)  1 (C) 2  (D) 0 
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Q.6 Which of the following reagents will produce
calcium cyanamide – 

 (A) CaC2, N2 (B) Ca(CN)2, N2 
 (C) CaCO3, N2  (D) CaCl2, HCN 
 

Q.7 Which of the following elements belongs to
actinoid series – 

 (A) La (B) Gd (C) Lu (D) Th 
 

Q.8 Alkyl halides can be converted to alkene by – 
 (A) substitution  (B) addition 
 (C) elimination  (D) rearrangement 
 
Q.9 The ionization constant of phenol is higher than

that of ethanol because – 
 (A) phenoxide ion is a stronger base than

ethoxide ion 

 (B) phenoxide ion is stabilized through 

delocalization  

 (C) phenoxide ion is less stable than ethoxide ion

 (D) phenoxide ion is bulkier than ethoxide ion 

 
Q.10 Phenol and benzoic acid can be distinguished by

reaction with – 
 (A) aq. NaOH (B) aq. NaHCO3 
 (C) neutral FeCl3  (D) aq. NH3 
 
Q.11 Buna-S is – 
 (A) natural polymer  (B) synthetic polymer 
 (C) sulphur polymer  (D) none of these 
 
Q.12 The hybrid state that phosphorus assumes when

it forms five P-Cl bonds around it is :  
 (A) dsp2   (B) dsp3 
 (C) sp3d  (D) sp3d2. 
 

 

Q.6 fuEu esa ls dkSulk vfHkdeZd dsfY'k;e lkbusekbM
mRiUu djsxk – 

 (A) CaC2, N2 (B) Ca(CN)2, N2 
 (C) CaCO3, N2  (D) CaCl2, HCN 
 

Q.7 fuEu esa ls dkSulk rRo ,fDVuksbM Js.kh ls lacaf/kr
gS–         

 

 (A) La (B) Gd (C) Lu (D) Th 
 

Q.8 ,fYdy gSykbM  dks ,Ydhu esa fuEu }kjk ifjofrZr
fd;k tk ldrk gS – 

 (A) izfrLFkkiu (B) ;ksxkRed 
 (C) foyksiu  (D) iquZfoU;kl 
 

Q.9 fQukWy dk vk;uu fLFkjkad bFksukWy ls vf/kd gksrk
gS D;ksafd – 

 (A) QhukWDlkbM vk;u bFkkWDlkbM vk;u dh vis{kk
izcy {kkj gS 

 (B) QhukWDlkbM vk;u foLFkkuhdj.k }kjk LFkk;h gks
tkrk gS  

 (C) QhukWDlkbM vk;u bFkkWDlkbM vk;u dh vis{kk
de LFkk;h  gS  

 (D) QhukWDlkbM vk;u bFkkWDlkbM vk;u dh rqyuk
esa cMk gS  

 

Q.10 QhukWy vkSj csatksbd vEy dks fuEu ds lkFk fØ;k
}kjk foHksfnr fd;k tk ldrk gS – 

 (A) tyh; NaOH (B) tyh; NaHCO3 
 (C) mnklhu FeCl3  (D) tyh; NH3  
 

Q.11 C;wuk -S gS – 
 (A) izkd`frd cgqyd (B) la'ysf"kr cgqyd 
 (C) lYQj cgqyd (D) buesa ls dksbZ ugha 
 
Q.12 tc QkWLQksjl ik¡p P-Cl ca/k cukrk gS rks QkWLQksjl

dh ladj.k voLFkk gksxh& 
 (A) dsp2   (B) dsp3 
 (C) sp3d  (D) sp3d2. 
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Q.13 If 30 ml of H2 and 20 ml of O2 react to form
water, what is left at the end of the reaction? 

 (A) 10 ml of H2 (B) 5 ml of H2 
 (C) 10 ml of O2 (D) 5 ml of O2 
 

Q.14 The mass of carbon anode consumed (giving
only carbon dioxide) in the production of 270 kg
of aluminium metal from bauxite by the Hall 
process is : (Atomic mass : Al = 27) 

 (A) 90 kg  (B) 540 kg 
 (C) 180 kg  (D) 270 kg 
 

Q.15 Electronic configuration 
 1s2 2s2 3s2 3p6 4s1 represents 
 (A) Ground state  
 (B) Excited state 
 (C) Anionic state  
 (D) Cationic state 
 

Q.16 In Bohr series of lines of hydrogen spectrum, the
third line from the red end corresponds to which
one of the following inter-orbit jumps of the
electron for Bohr orbits in an atom of hydrogen?

 (A) 5 → 2  (B) 4 → 1 
 (C) 2 → 5  (D) 3 → 2 
 

Q.17 Element with atomic number 56 belongs to
which block? 

 (A) s (B) p (C) d (D) f 
 

Q.18 The highly metallic element will have the
configuration of - 

 (A) 2, 8, 7  (B) 2,  8, 8, 5 
 (C) 2, 8, 8, 1 (D) 2, 8, 2 
 

Q.19 Pairs of species having identical shapes of
molecules is  

 (A) CF4, SF4 (B) BF3, PCl3 
 (C) XeF2, CO2 (D) PF5, IF5  
 
 

Q.13 ;fn H2 ds 30 ml rFkk O2 ds 20 ml fØ;k dj ty 

cukrs gS] vfHkfØ;k ds var esa D;k 'ks"k jgrk gS& 
 (A) 10 ml of H2 (B) 5 ml of H2 
 (C) 10 ml of O2 (D) 5 ml of O2 
 

Q.14 gkWy izØe }kjk ckWDlkbV ls 270 kg ,Y;wfefu;e 
/kkrq ds fuekZ.k esa iz;qDr gksus okyh dkcZu ,suksM+ ¼tks 
dsoy dkcZu MkbZvkWDlkbM nsrk gS½ dk Hkkj D;k 
gksxk& 

 (ijek.kq nzO;eku : Al = 27) 
 (A) 90 kg  (B) 540 kg 
 (C) 180 kg  (D) 270 kg 
 

Q.15 1s2 2s2 3s2 3p6 4s1 bysDVªkWfud foU;kl iznf'kZr 
djrk gS& 

 (A) vk| voLFkk  
 (B) mÙksftr voLFkk 
 (C) _.kk;fud voLFkk 
 (D) /kuk;fud voLFkk  
 
Q.16 gkbMªkstu LisDVªe dh js[kkvksa dh cksj Js.kh esa yky 

fljs ls rhljh js[kk gkbMªkstu ijek.kq esa cksj d{kdks 
ds fy;s bysDVªkWu dh fdl vUrd{kh; dwn ls 
lEcfU/kr gS\ 

 (A) 5 → 2  (B) 4 → 1 
 (C) 2 → 5  (D) 3 → 2 
 
Q.17 ijek.kq Øekad 56 okyk rRo fdl CykWd ls lcaf/kr 

gS& 
 (A) s (B) p (C) d (D) f 
 

Q.18 mPp /kkfRod rRo dk foU;kl gksxk&  
 (A) 2, 8, 7  (B) 2,  8, 8, 5 
 (C) 2, 8, 8, 1 (D) 2, 8, 2 
 
Q.19 v.kqvksa dh leku vkd`fr okyh Lihf'kt+ ds ;qXe gS& 
 (A) CF4, SF4 (B) BF3, PCl3 
 (C) XeF2, CO2 (D) PF5, IF5  
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Q.20 Which of the following substances gives 
dinitrogen on heating – 

 (A) HNO3   (B) (NH4)2Cr2O7  
 (C) NH4Cl    (D) All of them   
 

Q.21 Which of the following would be diamagnetic ? 
 (A) Cu2+  (B) Ni2+  (C) Cd2+   (D) Ti3+   
 

Q.22 The reaction  
 CH2 = CH2 + Br2 → CH2Br – CH2Br provides 

an example of a/an 
 (A) Electrophilic addition  
 (B) Electrophilic substitution 
 (C) Nucleophilic addition 
 (D) Nucleophilic substitution 
 

Q.23 Which of the following is paramagnetic? 
 (A) N2 (B) C2 (C) N2

+ (D) –2
2O  

 

Q.24 Increasing order of acid strength among 
p-methoxyphenol, p-methylphenol and p-
nitrophenol is as – 

 (A) p-Nitrophenol, p-methoxyphenol,p-methylphenol 
 (B) p-Methylphenol, p-methoxyphenol, p-nitrophenol 
 (C) p-Nitrophenol, p-methylphenol, p-methoxyphenol 
 (D)  p-Methoxyphenol, p-methylphenol, p-nitrophenol 
 

Q.25 HBr reacts with CH2 = CH – OCH3 under 
anhydrous conditions at room temeprature to 
give – 

 (A) CH3CHO and CH3Br 
 (B) BrCH2CHO and CH3OH 
 (C) BrCH2 – CH2 – OCH3 
 (D) CH3 – CHBr – OCH3 
 

Q.26 For A → B, 
 ∆H = 4 kcal mol–1, ∆S = 10 cal mol–1 K–1,  
 Reaction is spontaneous when temperature is _ 
 (A) 400 K  (B) 300 K 
 (C) 500 K  (D) none of these 
 
 

Q.20 fuEu esa ls dkSulk inkFkZ xeZ djus ij MkbZukVªkstu 
nsrk gS – 

 (A) HNO3   (B) (NH4)2Cr2O7  
 (C) NH4Cl    (D) lHkh 
 

Q.21 fuEu esa ls dkSulk izfrpqEcdh; gS ? 
 (A) Cu2+  (B) Ni2+  (C) Cd2+   (D) Ti3+   
 

Q.22 CH2 = CH2 + Br2 → CH2Br – CH2Br vfHkfØ;k 
fuEu esa ls fdldk ,d mnkgj.k gS&  

 (A) bysDVªkWuLusgh ;ksx 
 (B) bysDVªkWuLusgh izfrLFkkiu 
 (C) ukfHkdLusgh ;ksx 
 (D) ukfHkdLusgh izfrLFkkiu  
 
Q.23 fuEu esa ls dkSu vuqpqEcdh; gS\ 
 (A) N2 (B) C2 (C) N2

+ (D) –2
2O  

 

Q.24 p-esFkkWDlhQhukWy] p-esfFkyQhukWy vkSj p-
ukbVªksQhukWy ds vEyh; lkeF;Z dk vkjksgh Øe fuEu 
esa ls gS– 

 (A) p-ukbVªksQhukWy, p-esFkkWDlhQhukWy] p-esfFkyQhukWy 
 (B) p-esfFkyQhukWy, p-esFkkWDlhQhukWy, p-ukbVªksQhukWy 
 (C) p-ukbVªksQhukWy, p-esfFkyQhukWy, p-esFkkWDlhQhukWy  
 (D)  p-esFkkWDlhQhukWy, p-esfFkyQhukWy, p-ukbVªksQhukWy 
 
Q.25 dejs ds rki ij futZyh; ifjfLFkfr;ksa esa HBr, 

CH2 = CH – OCH3 ds lkFk fØ;kdj nsrk gS – 
 (A) CH3CHO rFkk CH3Br 
 (B) BrCH2CHO rFkk CH3OH 
 (C) BrCH2 – CH2 – OCH3 
 (D) CH3 – CHBr – OCH3  
 

Q.26 A → B ds fy,   
 ∆H = 4 kcal mol–1, ∆S = 10 cal mol–1 K–1,  
 vfHkfØ;k Lor% gS tc rki gS& 
 (A) 400 K  (B) 300 K 
 (C) 500 K  (D) buesa ls dksbZ ugha 
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   Q.27 One mole of a perfect gas expands isothermally
to ten times its original volume. The change in
entropy is - 

 (A) 0.1 R  (B) 2.303 R 
 (C) 10.0 R  (D) 100.0 R 
 

Q.28 to Q.30 Given below are passage based
questions, each has Single correct answer. (Each
correct answer carries three marks) 
 

Passage based Question : (Q.28 to Q.30) 
 N atom can assume sp2, sp3 as well as sp-hybrid 

state in different species. These hybrid states in
fact represent different energy states of the atom
at the time of bonding. When nitrogen atom is
directly linked to H-atom it can also form H-
bonds. N and P atoms both have same number of
outer shell electrons, yet phosphorus does not
form a diatomic molecule like N2. Also 
phosphorus shows pantavalency but nitrogen
does not. 

 

 Based on above passage answer the following
questions : 

 
 

Q.28 In which of the following molecules N-atom 
adopts sp-hybrid state- 

 (A) CH3NH2 (B) NH2 – NH2 
 (C) HCN  (D) NH3 
 

Q.29 What is the hybrid state of nitrogen in N2
molecule?  

 (A) sp3  (B) sp 
 (C) sp2  (D) No specific state. 
 
Q.30 Which of the following molecules does not

exist?  
 (A) NF3  (B) NF5 
 (C) PF5  (D) N2H4 
 

Q.27 ,d vkn'kZ xSl ds ,d eksy lerkih; :i ls blds 
izkjafHkd vk;ru ls nl xquk izlkfjr gksrs gSA ,aVªkWih 
esa ifjorZu gS& 

 (A) 0.1 R  (B) 2.303 R 
 (C) 10.0 R  (D) 100.0 R 
 
Q.28 ls Q.30 ds lHkh iz'u x|ka'k ij vk/kkfjr gS] izR;sd ,dy 

p;ukRed iz'u gS (izR;sd lgh mÙkj ds fy, 3 vad fu/kkZfjr gS)
 
x|ka'k ij vk/kkfjr iz'u : (Q.28 ls Q.30) 
 

 N-ijek.kq fofHkUu Lihf'ktksa esa sp2, sp3 rFkk sp
ladj.k voLFkk j[k ldrk gSA oLrqr% ;s ladj.k 
voLFkk,sa ca/k ds nkSjku ijek.kq dh fofHkUu ÅtkZ 
voLFkkvksa dks iznf'kZr djrh gSA tc N-ijek.kq izR;{k 
:i ls H-ijek.kq ls tqM+k gksrk gS] rks ;g H-ca/k Hkh 
cuk ldrk gSA N rFkk P ijek.kq nksuksa es ckg~;re 
dks'k ds bysDVªkWu leku gksrs gS] rFkkfi QkWLQksjl N2
ds leku f}ijekf.kd v.kq ugha cukrk gSA blds 
vykok P ik¡p la;kstdrk n'kkZrk gS] tcfd N ughaA 

 mijksDr x|ka'k ds vk/kkj ij fuEu iz'uksa ds mÙkj 
nhft,% 

 

Q.28 fuEu esa ls fdl v.kq esa N-ijek.kq sp-ladfjr voLFkk 
esa gS& 

 (A) CH3NH2 (B) NH2 – NH2 
 (C) HCN  (D) NH3  
 
Q.29 N2 v.kq esa ukbVªkstu dh ladfjr voLFkk gS& 
 (A) sp3  (B) sp 
 (C) sp2  (D) No specific state. 
  

 
Q.30 fuEu esa dkSulk v.kq vfLRkRo esa ugh gS\  
 (A) NF3  (B) NF5 
 (C) PF5  (D) N2H4 
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PART : 3 MATHEMATICS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Q.1 to Q.27 Given below are single correct type
question. (Each correct answer carries three marks) 
 
Q.1 On the portion of the straight line x + y = 3 which 

is intercepted between the axes, a square is
constructed, away from the origin, with this
portion as one of its side. If p denotes the
perpendicular distance of a side of this square
from the origin, then the maximum value of p
is - 

 (A) 3 2  (B) 
2

3  (C) 
2

9  (D) 9 2  

 

Q.2 The equation of the circle of radius 2 2 whose 
centre lies on the line x – y = 0 and which
touches the line x + y = 4 and whose centre's 
coordinates satisfy the inequality x + y > 4 is - 

 (A) x2 + y2 – 8x – 8y + 24 = 0 
 (B) x2 + y2 = 8 
 (C) x2 + y2 – 8x + 8y = 24 
 (D) none of these 
 
Q.3 If A and B are acute positive angles satisfying

the equation 3 sin2 A + 2 sin2 B = 1 and
3 sin 2A – 2 sin 2B = 0 then A + 2B is equal to - 

 (A) 
4
π  (B) 

2
π  (C) 

3
π   (D) 

4
3π  

 
Q.4 If x = α, β satisfies both the equation  
 cos2x + a cosx + b = 0 and sin2x + p sinx + q = 0

then the relation between a, b, p and q is - 
 (A) 1 + b + a2 = p2 – q – 1 
 (B) a2 + b2 = p2 + q2 
 (C) b + q = a2 + p2 – 2 
 (D) none of these 
 
 
 
 

Q.1 ls Q.27 rd ds lHkh iz'u ,dy p;ukRed izdkj ds gSA
(izR;sd lgh mÙkj ds fy, 3 vad fu/kkZfjr gS) 
 
Q.1 ljy js[kk x + y = 3 ds ml Hkkx tks v{kksa ds e/; 

vUr%[kf.Mr gS] dks oxZ dh ,d Hkqtk ysdj ewyfcUnq 
ds foijhr vksj ,d oxZ cuk;k tkrk gSA ;fn p bl 
oxZ dh ,d Hkqtk dh ewyfcUnq ls yEcor~ nwjh dks 
O;Dr djrk gS] rc p dk vf/kdre eku gS- 

 (A) 3 2  (B) 
2

3  (C) 
2

9  (D) 9 2  

 
Q.2 ml o`Ùk dk lehdj.k ftldh f=kT;k 2 2  gS ,oa dsUnz 

js[kk x – y = 0 ij fLFkr gS rFkk tks js[kk 
x + y = 4 dks Li'kZ djrk gS ,oa ftlds dsUnz ds 
funsZ'kkad vlfedk x + y > 4 dks lUrq"V djrs gS] gksxk - 

 (A) x2 + y2 – 8x – 8y + 24 = 0 
 (B) x2 + y2 = 8 
 (C) x2 + y2 – 8x + 8y = 24 
 (D) buesa ls dksbZ ugha  
 

Q.3 ;fn A rFkk B /kukRed U;wudks.k gS tks lehdj.k 
3sin2A + 2sin2B = 1 rFkk 3 sin 2A – 2 sin 2B = 0 
dks lUrq"V djrs gS] rc A + 2B cjkcj gS - 

 (A) 
4
π  (B) 

2
π  (C) 

3
π   (D) 

4
3π  

Q.4 ;fn x = α, β nksuksa lehdj.kksa cos2x + a cosx + b = 0 
,oa sin2x + p sinx + q = 0  dks lUrq"V djrs gS] rc 
a, b, p ,oa q ds e/; lEcU/k gS - 

 (A) 1 + b + a2 = p2 – q – 1 
 (B) a2 + b2 = p2 + q2 
 (C) b + q = a2 + p2 – 2 
 (D) buesa ls dksbZ ugha 
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Q.5 The values of x between 0 and 2π which satisfy

the equation sinx xcos8 2 = 1 are in A.P. The
common difference of A.P. is - 

 (A) 
8
π  (B) 

4
π  (C) 

8
3π  (D) 

8
5π  

Q.6 If F1 = (3, 0) and F2 = (–3, 0) and P is any point
on the curve 16x2 + 25y2 = 400 then PF1 + PF2

equals - 
 (A) 8 (B) 6 (C) 10 (D) 12 
 
Q.7 2m white counters and 2n red counters are

arranged in a straight line with (m + n) counters
on each side of a central mark. The number of
ways of arranging the counters, so that the
arrangements are symmetrical with respect to the
central mark, is - 

 (A) m+nCm  (B) 2m+2nC2m 

 (C) 
2
1  

!n!m
!)nm( +  (D) none of these 

 
Q.8 In the expansion of ( 4 9 + 6 8 )500 the number of

terms which are integral is - 
 (A) 250  (B) 43 
 (C) 251  (D) 44 
 
Q.9 A student is allowed to select at most n books

from a collection of (2n + 1) books. If the total
number of ways in which he can select at least
one book is 63, then the value of n is - 

 (A) 2 (B) 3  (C) 4  (D) 5  
 
Q.10 If all the permutations of the letters in the word

'OBJECT' are arranged (and numbered serially)
in alphabetical order as in a dictionary, then the
717th word is - 

 (A) TOJECB (B) TOJEBC 
  (C) TOCJEB  (D) TOJCBE  
 

Q.5 0 ,oa 2π ds e/; x ds eku tks lehdj.k

sinx xcos8 2 = 1 dks lUrq"V djrs gS] l-Js- esa gSA

rc l-Js- dk lkoZvUrj gS - 

 (A) 
8
π   (B) 

4
π  (C) 

8
3π  (D) 

8
5π  

Q.6 ;fn F1 = (3, 0) ,oa F2 = (–3, 0) rFkk P oØ

16x2 + 25y2 = 400 ij fLFkr dksbZ fcUnq gS] rc

PF1 + PF2 cjkcj gS - 

 (A) 8 (B) 6 (C) 10 (D) 12 
 
Q.7 2m lQsn ladsrdksa  rFkk 2n yky ladsrdksa  dks ,d

ljy js[kk esa e/; fpUg~ ds izR;sd vksj
(m + n) ladsrdksa  dks O;ofLFkr djuk gSA ladsrdksa
dks O;ofLFkr djus ds rjhdksa dh la[;k rkfd e/;
fpUg~ ds lkis{k O;oLFkk, lefer gks] gksxh - 

 (A) m+nCm  (B) 2m+2nC2m 

 (C) 
2
1  

!n!m
!)nm( +  (D) buesa ls dksbZ ugha 

  

Q.8  ( 4 9 + 6 8 )500 ds izlkj esa iw.kkZad inksa dh la[;k
gS - 

 (A) 250 (B) 43 (C) 251 (D) 44 

 
Q.9 ,d fo|kFkhZ dks (2n + 1) iqLrdksa ds ,d laxzg esa ls

vf/kdre n iqLrdsa pquus dh vuqefr gSA ;fn mu
rjhdksa dh dqy la[;k ftuls og de ls de ,d
iqLrd pqu ldrk gS] 63 gS] rc n dk eku gS - 

 (A) 2 (B) 3  (C) 4  (D) 5  
 

Q.10 ;fn 'kCn 'OBJECT' ds v{kjksa ds lHkh Øep;

'kCndks"k ds vuqlkj o.kZØekuqlkj O;ofLFkr fd;s

tkrs gSa (rFkk Øekafdr fd;s tkrs gSa), rc 717 ok¡
'kCn gksxk - 

 (A) TOJECB (B) TOJEBC 
  (C) TOCJEB  (D) TOJCBE 
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Q.11 If U is a universal set and A and B are its two
subsets such that n(U) = 700 and n(A) = 300,
n(B) = 200, n (A ∩ B) = 100 then n(AC ∩ BC) = 

 (A) 100  (B) 300 
  (C) 400  (D) 600 
 
Q.12 If α, β are positive acute angles and

cos 2α = 
β−

−β
2cos3

12cos3  then tan α = k tan β such 

that - 

 (A) k = – 2  (B) k = 2  

 (C) k = ± 2  (D) k = 3  
 

Q.13 If sin 3α = 4 sin α sin (x + α) sin (x – α) then
864 sin2 x + 3620 cos2x is equal to - 

 (A) 1550  (B) 1650 
  (C) 1553   (D) 1653 
 

Q.14 If x + y = k is a normal to the parabola y2 = 12x, 
p is the length of the perpendicular from the
focus of the parabola on this normal then
3k3 + 2p2 is equal to - 

 (A) 2001  (B) 2021 
  (C) 2223   (D) 1213 
 

Q.15 The perimeter of a ∆ABC is 6 times the
arithmetic mean of the sines of its angle. If the
side a is 1, then the angle A is - 

 (A) 
6
π  (B) 

3
π  (C) 

2
π  (D) π 

 
 
 
 
 
 
 

Q.11 ;fn U ,d lef"V leqPp; gS rFkk A ,oa B blds 

nks mileqPp; bl izdkj gSa] fd n(U) = 700 rFkk
n(A) = 300, n(B) = 200, n (A ∩ B) = 100 gS] rc
n(AC ∩ BC) = 

 (A) 100  (B) 300 
  (C) 400  (D) 600 
 

Q.12 ;fn α, β /kukRed U;wudks.k gS rFkk  

 cos 2α = 
β−

−β
2cos3

12cos3 , rc tan α = k tan β tgk¡ - 

 (A) k = – 2  (B) k = 2  

 (C) k = ± 2  (D) k = 3  
 

Q.13 ;fn sin 3α = 4 sin α sin (x + α) sin (x – α) rc
864 sin2 x + 3620 cos2x cjkcj gS - 

 (A) 1550  (B) 1650 
  (C) 1553   (D) 1653 
 

Q.14 ;fn x + y = k ijoy; y2 = 12x dk vfHkyEc gSA 
ijoy; dh ukfHk ls bl vfHkyEc ij Mkys x;s yEc 
dh yEckbZ p gS] rc 3k3 + 2p2 dk eku gS - 

 (A) 2001  (B) 2021 
  (C) 2223   (D) 1213 
 
Q.15 ,d ∆ABC dk ifjeki blds dks.kksa dh T;kvksa ds 

lekUrj ek/; dk 6 xquk gSaA ;fn Hkqtk a cjkcj 1 gS, 
rc dks.k A gksxk - 

 (A) 
6
π  (B) 

3
π  (C) 

2
π  (D) π 
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Q.16 P is a point on the circle x2 + y2 = 9, the 

perpendicular PQ to the major axis of the ellipse 

9
x2

 + 
4
y2

 = 1 meets the ellipse at M, then 
PQ
MQ

is equal to - 

 (A) 
3
1  (B) 

3
2  (C) 

2
1   (D) 

4
1  

 

Q.17 If α, β, γ are the roots of 2x3 + 3x2 – 12x + 3 = 0. 

Then the centroid of triangle whose vertices are 

A = (α, β, γ), B = (β, γ, α), C = (γ, α, β) is - 

 (A) (1, 1, 1) (B) (–1, –1, –1)  

  (C) 





 −−−

2
1,

2
1,

2
1  (D) 








2
1,

2
1,

2
1  

 

Q.18 The sum of the real roots of the equation  

 | x – 2 |2 + | x – 2 | – 2 = 0 is - 

 (A) 10  (B) 2   

 (C) 4  (D) 3 
 

 

Q.19 Three numbers are in G.P. If we double the middle 

term, we get an A.P., the common ratio of the G.P. 

is - 

 (A) 3 ± 2  (B) 5 ± 3  

 (C) 2 ± 3  (D) 3 ± 5  

Q.16 P o`Ùk x2 + y2 = 9 ij fLFkr ,d fcUnq gSA nh?kZo`Ùk 

9
x2

 + 
4
y2

 = 1 ds nh?kZ v{k ij yEc PQ nh?kZo`Ùk dks 

M ij feyrk gS] rc 
PQ
MQ  dk eku gS - 

 (A) 
3
1  (B) 

3
2  (C) 

2
1   (D) 

4
1  

 

Q.17 ;fn α, β, γ lehdj.k 2x3 + 3x2 – 12x + 3 = 0 ds 

ewy gSa] rc ml f=kHkqt dk dsUnzd ftlds 'kh"kZ  

 A = (α, β, γ), B = (β, γ, α), C = (γ, α, β) gS] gksxk -

 (A) (1, 1, 1) (B) (–1, –1, –1)  

  (C) 





 −−−

2
1,

2
1,

2
1  (D) 








2
1,

2
1,

2
1  

 

Q.18 lehdj.k | x – 2 |2 + | x – 2 | – 2 = 0 ds okLrfod 

ewyksa dk ;ksxQy gS - 

 (A) 10  (B) 2   

 (C) 4  (D) 3 
 

Q.19 rhu la[;k,sa xq- Js- esa gSA ;fn ge e/; in dks nqxquk 

dj ns rks gesa l- Js- izkIr gksrh gS] rc xq- Js-  dk 

lkoZvuqikr gS - 

 (A) 3 ± 2  (B) 5 ± 3  

 (C) 2 ± 3  (D) 3 ± 5  
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Q.20 y = mx bisects two distinct chords drawn from 

(4, 4) on y2 = 4x if - 

 (A) m = – 
2
1  (B) m = –2  

 (C) m = 
2
1   (D) None of these 

 

Q.21 If the angle A and B of the ∆ABC satisfy the 

equation 4 sin2θ – 2 6 sinθ + 1 = 0 then - 

 (A) C = 45º  (B) sin2 A = sin2 B 

 (C) cos (A – B) = 
2
1  (D) sin2 A + cos2 B = 

2
3  

 

Q.22 Maximum value of  

 
θ+θθ+θ 22 cos5cossin3sin

1  is - 

 (A) 
11
2  (B) 

2
1  (C) 2 (D) 4 

 

Q.23 15C8 + 15C9 – 15C6 – 15C7 is equal to - 

 (A) 0  (B) 6 

 (C) 8  (D) None of these 

 

Q.24 The number of real roots of equation 3x + 3–x = 1 

is - 

 (A) 2  (B) 0 

 (C) 1  (D) None of these 

 

 

Q.20 js[kk y = mx fcUnq (4, 4) ls [khaph xbZ ijoy; 
y2 = 4x dh nks fofHkUu thokvksa dks lef}Hkkftr 
djrh gSa] ;fn - 

 (A) m = – 
2
1  (B) m = –2  

 (C) m = 
2
1   (D) buesa ls dksbZ ugha 

 
 

Q.21 ;fn ∆ABC ds dks.k A ,oa B lehdj.k  

 4 sin2θ – 2 6 sinθ + 1 = 0 dks lUrq"V djrs gSa] rc - 

 (A) C = 45º  (B) sin2 A = sin2 B 

 (C) cos (A – B) = 
2
1  (D) sin2 A + cos2 B = 

2
3  

 

Q.22 
θ+θθ+θ 22 cos5cossin3sin

1  dk vf/kdre eku 

gS - 

 (A) 
11
2  (B) 

2
1  (C) 2 (D) 4 

 
Q.23 15C8 + 15C9 – 15C6 – 15C7 dk eku gS - 

 (A) 0  (B) 6 

 (C) 8  (D) buesa ls dksbZ ugha 

 
Q.24 lehdj.k 3x + 3–x = 1 ds okLrfod ewyksa dh la[;k 

gS- 

 (A) 2  (B) 0 

 (C) 1  (D) buesa ls dksbZ ugha 
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Q.25 In an infinite G.P., each term is 5 times the sum

of all the successive terms then common ratio of

this G.P. is - 

 (A) r = 2  (B) r = 1/2 

 (C) r = 1/6  (D) r = 6 

 

Q.26 The coefficient of x50 in (1 + x)41 (1 – x + x2)40 is- 

 (A) 0  (B) 40C4    

 (C) 41C37   (D) 40C10 · 40C40  
 

Q.27 If f(x) = 
xcot1

xcot
+

 and θ + φ = 
4

5π , then the

value of f(θ) . f(φ) is - 

 (A) 
2
1  (B) – 

2
1  (C) 2 (D) –2 

 

Q.28 to Q.30 Given below are passage based
questions, each has Single correct answer. (Each
correct answer carries three marks) 
 

Passage based Question : (Q.28 to Q.30) 

 If  'I' is the solution set of integers of inequality

x4
8x5

−
+ < 2 which lies in set 'S', where S is the

solution set of 
xlog1

1
xlog1

1

1010 −
+

+
> 2. P is 

the solution set of integers of inequality | 2x – 1 | < 3.

 
 
 
 
 
 

Q.25 ,d vuUr xq- Js- esa izR;sd in lHkh mÙkjksÙkj inksa ds 

;ksx dk 5 xquk gS] rc bl xq- Js- dk lkoZvuqikr

gksxk - 

 (A) r = 2  (B) r = 1/2 

 (C) r = 1/6  (D) r = 6 
 

Q.26 (1 + x)41 (1 – x + x2)40 esa x50 dk xq.kkad gS - 

 (A) 0  (B) 40C4    

 (C) 41C37   (D) 40C10 · 40C40  
 

Q.27 ;fn f(x) = 
xcot1

xcot
+

 rFkk θ + φ = 
4

5π , rc  

 f(θ) . f(φ) dk eku gS - 

 (A) 
2
1  (B) – 

2
1  (C) 2 (D) –2 

 

Q.28 ls Q.30 ds lHkh iz'u x|ka'k ij vk/kkfjr gS] izR;sd ,dy 

p;ukRed iz'u gS (izR;sd lgh mÙkj ds fy, 3 vad fu/kkZfjr gS)
 

x|ka'k ij vk/kkfjr iz'u : (Q.28 ls Q.30) 
 

  

 ;fn  'I' vlfedk 
x4
8x5

−
+ < 2 dk og iw.kkZad gy

leqPp; gS tks leqPp; 'S' esa fLFkr gS tgk¡ S vlfedk

xlog1
1

xlog1
1

1010 −
+

+
> 2 dk gy leqPp; gSA

P vlfedk | 2x – 1 | < 3 dk iw.kkZad gy leqPp; gSA 
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   Q.28 Set 'S' is - 

 (A) 




 1,
10
1  ∪ [2, 10]  (B) 






 1,
10
1

∪ (0, 10) 

 (C) 





 1,
10
1

∪ (1, 10) (D) 




 1,
10
1

∪ (1, 10] 

 

Q.29 Set 'I' is  

 (A) {4,5,6,7,8,9} (B) {5,6,7,8,9} 

 (C) {5,6,7,8,9,10} (D) {4,5,6,7,8,9,10} 
 

Q.30 The graph of the quadratic expression whose

zeros are the elements of 'P', can be 

 (A) O
1

 (B) 
– 1 O  

 (C) 
– 1

O 1 
 (D) 

–1 O 1 
 

 

 
 

 
 
 

Q.28 leqPp; 'S' gS - 

 (A) 




 1,
10
1  ∪ [2, 10]  (B) 






 1,
10
1

∪ (0, 10) 

 (C) 





 1,
10
1

∪ (1, 10) (D) 




 1,
10
1

∪ (1, 10] 

 

Q.29 leqPp; 'I' gS 

 (A) {4,5,6,7,8,9} (B) {5,6,7,8,9} 

 (C) {5,6,7,8,9,10} (D) {4,5,6,7,8,9,10} 
 

Q.30 f}?kkr O;atd ftuds 'kwU;d 'P' ds vo;o gks] ds 

xzkQ gks ldrs gS 

 (A) O
1

 (B) 
– 1 O  

 (C) 
– 1

O 1
 (D) 

–1 O 1
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Space for rough work 

FRESHER COURSE FOR IIT-JEE SAMPLE TEST PAPER
 

STANDARD ANSWER KEY 
SAMPLE TEST PAPER   

 

PHYSICS 
 

Ques. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ans. D D C B C C B D C D B B B D A
Ques. 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Ans. B C C B D A A B C D B C B C C  

 
 
 
 

CHEMISTRY  
 

Ques. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ans. C A C D C A D C B B B C D A A
Ques. 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Ans. A A C C B C A C D D C B C B B  

 
 
 
 

MATHEMATICS 
 

Ques. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ans. C A B C B C A C B D B B C C A
Ques. 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Ans. B C C C C C C A B C A A C B A  

    


