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General Instructions: 
 
  The test consists of total 75 questions.  

  Each subject (PCM) has 25 questions.  

  This question paper contains Three Parts. 

  Part-I is Physics, Part-II is Chemistry and Part-III is Mathematics. 

  Each part has only three sections: Section-A, Section-B and Section-C.     

   Section-A (01 – 20, 26 – 45, 51 – 70) contains 60 multiple choice questions which have only one 
 correct answer. Each question carries +4 marks for correct answer and –1 mark for wrong 
 answer. 

 
  Section-B (21 – 22, 46 – 47, 71 – 72) contains 6 Numerical based questions with answer as 

 numerical value from 0 to 9 and each question carries +4 marks for correct answer. There is no 
 negative marking.  

 
 Section-C (23 – 25, 48 – 50, 73 – 75) contains 9 Numerical answer type questions with answer 
 XXXXX.XX and each question carries +4 marks for correct answer. There is no negative marking. 
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PPhhyyssiiccss PART – I 
    

SECTION – A  
(One Options Correct Type) 

 

This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct.  

 
1. A moving body in straight line is covering the distance directly proportional to the square 

of time. The acceleration of the body is: 
 (A) Increasing   
 (B)  decreasing 
 (C) zero  
 (D)  constant 
 
2. Two balls of equal mass have a head on collision with speed 6 m/s. If the coefficient of 

restitution is 1/3, the velocity of each ball after impact will be  
 (A)  18 m/s   
 (B)  2 m/s  
 (C)  6 m/s   
 (D)  4 m/s  
 
3. If two particles A and B are having speed 

10 3 m/s and 20 m/s at a particular 
instant as shown in figure, then the 
angular velocity of A with respect to B at 
the same instant is 

 

 20 m/s 10 3m / s  
 

30o 60o 
5 m  A  B   

 (A)  1 rad/s clockwise  
 (B)  1 rad/s anticlockwise 
 (C)  2 rad/s clockwise  
 (D)  2 rad/s anticlockwise 
 
4. Two bodies of mass 10 kg and 2 kg are moving with velocities ˆ ˆ ˆ2i 7 j 3k and   

ˆ ˆ ˆ10i 35 j 3k   m/s respectively. The velocity of their centre of mass is 
 (A)  ˆ2i m/s  
 (B)  ˆ2k m/s 
 (C)   ˆ ˆ2 j 2k m/s  

 (D)   ˆ ˆ ˆ2i 2j 2k  m/s 

 
5. An open pipe of length 47cm has fundamental frequency 340 Hz. What is the diameter 

of the tube if velocity of sound in air is 340 m/sec?  
 (A)  2 cm  
 (B)  5 cm 
 (C)  8 cm   
 (D)  10 cm  
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6. An ideal gas initially at P1, V1 is expanded isothermally to P2, V2 and then compressed 
adiabatically to the same volume V1 and pressure P3. If W is the net work done by the 
gas in complete process, which of the following is true  

  (A)  W > 0;   P3 > P1  
 (B)  W < 0;    P3 > P1 
 (C)  W > 0;   P3 < P1  
 (D)  W < 0;   P3 < P1 
 
7. A particle starts its motion from rest and moves with constant acceleration for time t1 and 

then it retards with constant rate for time t2 until it comes to rest. Then the ratio of 
maximum speed and average speed during the complete motion will be 

 (A)  2 : 1  
 (B)  1 : 2 
 (C)  t1 : t2  
 (D)  t2 : t1 
 
8. A gas is expanded from volume V0 to 2V0 under different 

processes. Process (1) is isobaric (2) is isothermal and (3) is 
adiabatic. Let U1, U2 and U3 be the change in internal 
energy of the gas in these three processes then: 

 

 

1 

2 

3 

P 

V 

P0 

V0 2V0  
 (A)  1 2 3U U U       
 (B)  1 2 3U U U      
 (C)  2 1 3U U U       
 (D)  2 1 3U U U      
 
9. A cubical block is floating in a liquid with half of its volume immersed 

in the liquid. When the whole system accelerates upwards with a net 
acceleration of g/3. The fraction of volume immersed in the liquid will 
be 

 

 
g/3 

 
 (A)  1/2  
 (B)  3/8 
 (C)  2/3  
 (D)  3/4 
 
10. Force acting on a particle of mass m moving in straight line varies with the velocity of the 

particle as F = k/V here k is constant then speed of the particle in time t if it starts from 
rest. 

 (A)  kt
m

  

 (B)  2kt
m

 

 (C)  kt2
m

  

 (D)  None of these 
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11. Three masses 700gm, 500gm and 400gm are suspended at the end of a 
massless spring as shown, when 700 gm is removed system oscillates 
with a period 3sec. What will be its period when 500gm is also removed  

 (A)  1 sec  
 (B)  2 sec 
 (C)  3 sec   

 (D)  12 sec
5

 

  

 

700 gm 

500 gm 

400 gm 
 

 
12. A particle performs SHM with time period T and amplitude A. The magnitude of average 

velocity (between mean position to extreme position) is   

(A)  A
4T

  

 (B)  2A
T

  

 (C)  3A
T

  

 (D)  4A
T

 

 
13. A body of mass m is moving with a constant velocity along a line parallel to the x-axis, 

away from the origin. Its angular momentum with respect to the origin  
 (A)  is zero  
 (B)  remains constant  
 (C)  goes on increasing   
 (D)  goes on decreasing  
 
14. In the figure the intensity of waves from two coherent sources 

S1 and S2 is I0. The wave length of the wave is  = 4m. 
Resultant intensity at D will be 

 (A)  4I0  
 (B)  I0 
 (C)  2I0  
 (D)  zero 
 

 S1 

S2 

4m 

3m 

D

 
 
15. Three particles each of mass m are placed at the corners of an equilateral triangle of 

side d. The potential energy of the systems is 

 (A)  
23Gm

d
  

 (B)  
2Gm

d
 

 (C)  
23Gm

d
   

 (D)  none of these. 
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16. A satellite of mass m revolves around the earth of radius R at a height x from its surface. 
If g is acceleration due to gravity at surface then orbital speed is  

 (A)  gx  

 (B)  gR
R x

 

 (C)  
2gR

R x
  

 (D)  

1
2 2gR

R x
 
  

 

 
17. The displacement Vs time graph for two waves A and 

B which travel along the same string are shown in 

figure. Determine the ratio of their Intensity A

B

I
I

 

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

 

0 1 2 3 4 5 6 7 
8 9 10 12 

1 

2 

3 

-1 
-2 

Y 

A 

t 

B  

 
18. Identify the pair whose dimensions are equal  
 (A)  torque and work    
 (B)   stress and energy  
 (C)  force and stress   
 (D)  force and work      
 
19. If a wheel is rolling without slipping on a horizontal surface at a constant linear speed 

then the point of contact has 
 (A)  backward acceleration   
 (B)  zero acceleration 
 (C)  an upward acceleration  
 (D)  a downward acceleration 
 
20. A person sitting firmly over a rotating stool has his arms folded with two identical balls. If 

he stretched his arms along with balls and then the work done by him 
 (A)  zero  
 (B)  positive 
 (C)  negative   
 (D)  any of these 
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SECTION – B 
(Single digit integer type) 

 

This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 

 
21. A steel wire of cross-sectional area 2mm2 and Young’s modulus 11 21 10 / N m is 

stretched longitudinally by a force of 200 N. The elastic potential energy stored per unit 
volume in the string is n × 104. Find the value of ‘n’.  

 
22. Find the work done (in joule) by the force 

2 2ˆ ˆF x i y j 


around the path OABCO shown in the 
figure.  

 

 

(0, 0) 
X 

Y 

O 

(0, a) B(a, a) C 

A 
(a, 0)  

 
SECTION – C 

(Numerical Answer Type) 
 

This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded‐off to the second 
decimal place; e.g. XXXXX.XX). 

 
23. A projectile is thrown with a velocity of 18 m/s at an angle of 60  with horizontal. The 

interval between the moments when speed of the projectile is 15 m/s is (g = 10 m/s2) 
 
24. One train is approaching an observer at rest and another train is receding from him with 

same velocity 4 m/s. Both the trains blow whistles of same frequency of 243 Hz. The 
beat frequency (In Hz) as heard by the observer is: (speed of sound in air = 320 m/s) 

 
25. A hollow sphere and a solid sphere have equal mass and equal moment of inertia about 

their respective diameter. Find the ratio of their radii Hollow sphere
Solid sphere

 
 
 

 is given by  
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CChheemmiissttrryy PART – II 
    

SECTION – A  
(One Options Correct Type) 

 

This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct.  

 
26. 3 2 2 2NH O N H O    
 If molecular weights of NH3 and N2 are M1 and M2 respectively, and their equivalent 

weights are E1 and E2 respectively, then (M1 – M2) is equal to 
 (A)  3E1 – 6E2  
 (B)  3E1 – 3E2  
 (C)  6E1 – 6E2  
 (D)  6E1 – 3E2 
 
27. Correct order of bond length of p, q, r, x and y given in following compound is 

 
 (A)  y > x > p > q > r  
 (B)  y > p > x > q > r  
 (C)  p > y > x > q > r  
 (D)  p > x > y > q > r 
 
28. Cyanobenzene has 
 (A)  7 sigma and 4 pi bonds  
 (B)  7 sigma and 5 pi bonds 
 (C)  12 sigma and 6 pi bonds  
 (D)  13 sigma and 5 pi bonds 
 
29. In each of the following total pressure set-up at equilibrium is assumed to be equal and 

is 1 atm. With equilibrium constants Kp given as K1, K2 & K3 for I, II & III equilibria 
respectively, which of the following is correct ? 

 I. CaCO3(s)   CaO(s) + CO2(g), K1 

 II. NH4HS(s)   NH3(g) + H2S(g), K2 

 III. NH2CO2NH4(s)  2NH3(g) + CO2(g), K3 
 (A)  K1 = K2 = K3  
 (B)  K1 < K2 < K3  
 (C)  K3 < K2 < K1  
 (D)  None of these 
 
30. Under the same reaction conditions, initial concentration of 1.386 mol. Dm–3 of a 

substance becomes half in 40 seconds and 20 seconds through first order and zero 

order kinetics, respectively. Ratio 1

0

[K ]
[K ]

 of the rate constants for first order (K1) and zero 

order (K0) of the reaction is:   
 (A)  0.5 mol–1 dm3   
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 (B)  1.0 mol. Dm–3  
 (C)  1.5 mol. Dm–3   
 (D)  2.0 mol–1. dm3 

 
31. If an acidic indicator HIn Ionises as HIn  H+ + In–. To which maximum pH value its 

solution has distinct colour characteristic of HIn. 
 (A)  pKin

 –1  
 (B)  pKin ±  1  
 (C)  pKin  

 (D)  7  
 
32. What would be the pH of an ammonia solution if that of an acetic acid solution of equal 

strength is 3.2? Assume dissociation constant for NH3 & acetic acid are equal. 
 (A)  3.2  
 (B)  6.4           
 (C)  9.6                   
 (D)  10.8 
 

33. 2 32 Na COH O Heat
4 HeatSiCl (A) (B) (C).    The compound (C) is; 

 (A)  SiO2  
 (B)  Si  
 (C)  SiC  
 (D)  Na2SiO3 
 
34. Borax is used as a cleaning agent because on dissolving in water, it gives  
 (A)  alkaline solution  
 (B)  acidic solution 
 (C)  bleaching solution  
 (D)  neutral solution 
 
35. A mixture of two gases is formed when an organic acid is heated with conc.H2SO4, when 

the gaseous mixture is passed through KOH solution, one gas is absorbed. The 
unabsorbed gas combines with chlorine and forms a poisonous gas. The organic acid 
and the two gases evolved with conc. H2SO4 are respectively: 

 (A)  CH3COOH, CO2, CO  
 (B)  oxalic acid, CO2, CO  
 (C)  HCOOH, CO, H2O   
 (D)  none of these 
 
36. Which of the following is / are pseudo first order reaction?  
 (A)  The alkaline hydrolysis of ethyl acetate   
 (B)  Burning of coal   
 (C)  The acidic hydrolysis of ethyl acetate 
 (D)  The decomposition of ammonium nitrite in aqueous solution 
 
37. OH OH

CHO

OH

CHO

Reagent
+
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 The reagents used in above reaction are 
 (A)  CH2Cl2 + KOH  
 (B)  HCHO + NaOH 
 (C)  CH3Cl + NaOH  
 (D)  CHCl3 + KOH 
 
38. A metal crystallizes into two cubic system FCC and BCC whose unit cell lengths are x 

and y Å respectively. The ratio of densities of FCC and BCC is 

 (A)  
3

3

2y
x

      

 (B)  
3

3

4x
y

 

 (C)  
2

2

2x
y

      

 (D)  
3

2

4x
y

 

 
39. Which of the following compound displays geometrical as well as optical isomerism? 

(A) 3 2 3CH CH CH CH CH CH    

CH3  
(B) 3 2 2CH CH CH CH CH   

CH3  
(C) 3 2 2 5CH CH CH CH CH C H    

C2H5  
(D)  3 2 2 3 2

CH CH CH CH CH C CH    

CH3  
 
40. Which of the following has most acidic strength? 

(A) 

OH

CH3  
 

(B) 

OH

Cl  
 

(C) 

OH

NO2  

(D) 

OH

C2H5  
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41. The reaction 2 2 22NO 2H N 2H O,   is assigned the following mechanism. 

 I. 1K
2 2K 1

2NO N O


  

 II. 
2

Slow
2 2 2 2 2KN O H H O N O    

 III. 
3

Fast
2 2 2 2KN O H N H O    

 The rate law for the reaction will therefore be 
 (A)     2

2r NO H   

 (B)    22 2 2r N O H  

 (C)     2
2r H NO   

 (D)   2r NO  
 
42. The oxide which can NOT act as a reducing agent is  
 (A)  NO2  
 (B)  SO2 
 (C)  CO2  
 (D)  ClO2 
 
43. The correct bond order of S – O bond in decreasing order is 
 (A)  OSF2 > OSCl2 > OSBr2  
 (B)  OSCl2 > OSBr2 > OSF2 
 (C)  OSF2 > OSBr2 > OSCl2  
 (D)  OSBr2 > OSCl2 > OSF2 
 

44. 2.5 ml of 2/5 M weak monoacidic base (Kb = 1 × 1012 at 25°C) is titrated with 2 M HCl
15

        

in water at 25°C. The concentration of H+ at equivalence point is  14
wK 1 10 at 25 C    

 (A)  3.7 T  1013 M  
 (B)  3.2   107 M 
 (C)  3.2   102 M  
 (D)  2.7   104 M 
 
45. The equilibrium constant Kp for a homogeneous gaseous reaction is 108. The standard 

Gibbs free energy change G for the reaction (using R = 2 cal K1 mol1) is 
 (A)  10.98 Kcal  
 (B)  1.8 Kcal 
 (C)  4.1454 Kcal  
 (D)  +4.1454 Kcal 
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SECTION – B 
(Single digit integer type) 

 

This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 

 
46. If the equilibrium constant of BOH B OH  at 25°C is 2.5  106, then equilibrium 

constant for 2BOH H B H O   at the same temperature is 2.5  10x. Find x 
 

47. If the slope of Z (compressibility factor) v/s p curve is constant 1Slope atm
492.6
   

 
 at 

a particular temperature (300 K) and very high pressure, then calculate diameter of the 
molecules 

 (Given 23
AN 6 10 ,   R = 0.0821latm K–1 mol–1) 

 
SECTION – C 

(Numerical Answer Type) 
 

This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded‐off to the second 
decimal place; e.g. XXXXX.XX). 

 
48. If a gas absorbs 200 J of heat and expands by 500 cm3 against a constant pressure of          

2  105 Nm2, then the change in internal energy is 
 
49. For the reaction  2 4 2N O g 2NO (g),  the degree of dissociation at equilibrium is 0.2 

at     1 atm pressure. The vapour density of the equilibrium mixture is 
 
50. The pH of buffer solution changes from 6.20 to 6.17 when 0.003 mole of acid is added to 

500 ml of the buffer. The buffer capacity of the system is, therefore, 
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MMaatthheemmaattiiccss PART – III 
    

SECTION – A  
(One Options Correct Type) 

 

This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct.  

 
51. If x3 + ax + 1 =0 and x4 + ax2 + 1 =0 have a common root, then complete set value of a is 
 (A)  (, 2)   
 (B)  {2} 
 (C)  [2, )  
 (D)  None of these 
 

52.       Consider the parabola y2 = 20x, ellipse 
2 2x y 1

16 9
  and hyperbola 

2 2x y 1
29 4

   

 The equation of common tangents to all of them, is 
 (A)   y x 5     
 (B)   y x 3    
 (C)   y x 5     
 (D)   y x 4    
 
53. There are 20 persons among whom are two brothers. The number of ways in which we 

can arrange them around a circle so that there is exactly one person between the  
brothers is  

 (A)  19!   
 (B)  2 18! 
 (C)  2! 17!  
 (D)  none of these  
 
54. The mean and variance of seven observations are 8 and 16, respectively. If 5 of the 

observations are 2, 4, 10, 12, 14, then the product of the remaining two observations is: 
 (A)  40  
 (B)  45 
 (C)  49  
 (D)  48 
 

55. Radius of a circle which is inscribed in a isosceles triangle, one of whose angle is 2
3
  is 

3 , then area of triangle (in sq. units) is  
 (A)  4 3  
 (B)  12 7 3  
 (C)  12 7 3   
 (D)  None of these  
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56. In a triangle ABC, if 1 1 3
a c b c a b c

 
   

 then angle C is equal to  

 (A)  o30   
 (B)  o60  
 (C)  o75   
 (D)  o90  
 
57. The negation of  s r s    is equivalent to:  
 (A)  s r     
 (B)   s r s    
 (C)   s r s     
 (D)  s r  
 
58. If the variable line y = kx + 2h is tangent to an ellipse 2x2 + 3y2 = 6, then locus of p(h, k) 

is a conic C whose eccentricity equals 

 (A)  5
2

  

 (B)  7
3

 

 (C)  7
2

  

 (D)  7
3

 

 

59. If  3 sin sin 2 ,      then tan 2 tan 
   

 is  

 (A)  independent of    
 (B)  independent of   
 (C)  independent of both   and    
 (D)  independent of none of these     
 
60. If   and   are the roots of the equation 2ax bx c 0   , then roots of 

   22ax bx x 1 c x 1 0      are  

 (A)  1 1,
 

  

 (B)  1 ,


 

 (C)  ,
1 1
 
   

  

 (D)  1,


 

 



AIITS-OT-PCM-JEE(Main)/21 

FIITJEE Ltd., FIITJEE House, 29-A, Kalu  Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 

14 

61. If in ABC , the altitude from the vertices A, B and C on opposite sides are in H.P., then 
sinA, sinB  and sinC  are in  

 (A)  HP  
 (B)  AGP 
 (C)  AP  
 (D)  GP 
 
62. The number of values of  x 0, n ,n I    that satisfy  sinxlog 1 cos x 2   is  
 (A)  0  
 (B)  n 
 (C)  2n   
 (D)  none of these  
 
63. The values of x between 0 and 2  which satisfy the equation 2sin x 8cos x 1  are in 

A.P. The common difference of the A.P. is  

 (A)  
8
   

 (B)  
4
  

 (C)  3
8
   

 (D) 5
8
  

 

64. Let 1 2 3 4001a ,a ,a .....,a  are in A.P such that 
1 2 2 3 4000 40001

1 1 1... 10
a a a a a a

     and 

2 4000a a 50  then 1 4001a a  is equal to  
 (A)  20  
 (B)  30 
 (C)  40  
 (D)  none of these 
 
65. The coefficient of 1274x  in the expansion of  
            2 3 4 49 50x 1 x 2 x 3 x 4 ...... x 49 x 50       is  
 (A)  1275  
 (B)  –1275 

 (C)  
50

2

i 1
i


   

 (D)  
50

2

i 1
i


  

 
66. The axis of a parabola is along the line y = x and the distance of its vertex and focus 
 from origin are 2 and 2 2 respectively. If vertex & focus lie in the first quadrant, then 
 the equation of the parabola is  
 (A)  (x + y)2 = (x – y – 2)    
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 (B)  (x – y)2 = (x + y – 2) 
 (C)  (x – y)2 = 4(x + y – 2)    
 (D)  (x – y)2 = 8 (x + y – 2) 
 
67. The number of real solutions of x x x xsine .cose 2 2   is:  
 (A)  zero   
 (B)  one  
 (C)  two   
 (D)  infinite  
 
68. Find the number of permutations using all the eight letters of the word “D E E P M A L A” 

if the letter D precedes both E’s, the letter L appears between the two E’s and the letter 
M appears after the letter L. 

 (A)  330   
 (B)  336 
 (C)  342   
 (D)  346 
 
69. Let  1 2 3 4 5a ,a ,a ,a ,a  denote a rearrangement of  3, 5,7,4, 9  , then the equation has 

4 3 2
1 2 3 4 5a x a x a x a x a 0      has  

 (A)  at least two real roots   
 (B)  all four real roots  
 (C)  only imaginary roots   
 (D)  none of these  
 
70. If a 0, and then equation 2z a z 2a 3     represents an ellipse, then a lies in  

 (A)   1, 3   

 (B)   2, 3  

 (C)   0, 3   

 (D)   1, 3  

 
SECTION – B 

(Single digit integer type) 
 

This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 

 
71. A man is walking towards a vertical pillar in a straight path, at a uniform speed. At a 

certain point A on the path, he observes that the angle of elevation of the top of the pillar 
is o30 . After walking for 10 minutes from A in the same direction, at a point B, he 
observes that the angle of elevation of the top of the pillar is o60 . Then the time taken 
(in minutes) by him, from B to reach the pillar, is: 

 
72. If |z + 16 | = 4 |z + 1 |, then |z| is equal to 
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SECTION – C 
(Numerical Answer Type) 

 

This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded‐off to the second 
decimal place; e.g. XXXXX.XX). 

 
73. If              9 1 8 2 7 9 910 2 11 10 3 11 10 ...... 10 11 k 10 ,      then k is equal to: 
 
74. Let C1 and C2 are circles defined by x2 + y2 – 20x + 64 = 0 and x2 + y2 + 30x + 144 = 0. 

The length of the shortest line segment PQ that is tangent to C1 at P and to C2 at Q is 
 
75. In the next word cup of cricket there will be 12 teams, divided equally in two groups. 

Teams of each group will play a match against each other. From each group 3 top  
teams will qualify for the next  round. In this round each team will play against others 
once. Four top teams of this round will qualify for the semifinal round, where each team 
will play against the other three. Two top teams of this round will go to the final round,  
where they will play  the  best of three  matches. The minimum number of matches in the  
next  world cup will be  

 


