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1. A ball collide with the ground at an angle of 30°

from vertical and after collision it bounces at an

angle of 60° from vertical then the coefficient of

restitution will be :-

(1) 
1

3
(2) 3 (3) 

1

3
(4) 3

2. A bomb of mass 10 kg suddenly explodes in to

two parts of masses 2 kg and 8 kg. If total 1500 J

kinetic energy is produced in the process then

what will be kinetic energy of 2 kg fragment ?

(1) 300 J (2) 500 J (3) 1000 J (4) 1200 J

3. Three particles each of mass m are placed at

the corners of an equilateral triangle of side 'a'

then moment of inertia of the system about an

axis passing through the middle point of any

side and perpendicular to plane will be :-

(1) 
2ma

2
(2) 

5

4
ma2 (3) 2ma2 (4) None

4. Two blocks A and B of equal mass are released

on two sides of a fixed wedge c as shown in

figure, then what will be the acceleration of

centre of mass of blocks A and B. Neglect friction

(1) g (2) 
g

2
(3) 

g

2
(4) 

g

2 2

1. 30° 

60° 

 :-

(1) 
1

3
(2) 3 (3) 

1

3
(4) 3

2. 10 kg 2 kg  8 kg 

1500J 2 kg 
  ?
(1) 300 J (2) 500 J (3) 1000 J (4) 1200 J

3. m a 

    



 :-

(1) 
2ma

2
(2) 

5

4
ma2 (3) 2ma2 (4) 

4. A B 

 

A B :-

(1) g (2) 
g

2
(3) 

g

2
(4) 

g

2 2
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5. Position of a particle of mass 2 kg is given by

x = 
3t

2
 + t2, then what will be the work done in

first two seconds :-

(1) 100 J (2) 200 J (3) 300 J (4) 400 J

6. A particle moves in a circular path of radius R.

If Fc and Ft are the centripetal and tangential

forces acting on the particle then workdone by

these forces in quarter revolution will be :-

(1) 0, 0 (2) 
 

 c t

R R
F , F

2 2

(3) 0, t

R
F

2


 (4) 0, Ft × 2 R

7. A tube of length L is filled completely with an

incompressible liquid of mass M and closed at

both ends. The tube is then rotated in a horizontal

plane about one of its end with a uniform angular

velocity . Then the force exerted by the liquid

at this other end is :-

(1) M2L (2) 
1

2
M2L (3) 

1

4
M2L (4) 2M2L

8. A string of length 1m is fixed at one end and

carries a mass of 100 g at the other end. The string

makes (2/) revolutions per second around

vertical axis through the fixed end. What is the

tension in the string :-

(1) 1.6 N 1m


O

100g
(2) 0.8 N

(3) 3.2 N

(4) 2.4 N

5. 2 kg     

x = 
3t

2
 + t2 2 

  :-
(1) 100 J (2) 200 J (3) 300 J (4) 400 J

6. R 
Fc 
Ft 
  :-

(1) 0, 0 (2) 
 

 c t

R R
F , F

2 2

(3) 0, t

R
F

2


 (4) 0, Ft × 2 R

7.  L  M 





  

 :-

(1) M2L (2) 
1

2
M2L (3) 

1

4
M2L (4) 2M2L

8. 1m 
100 g  

 (2/) 
  ?
(1) 1.6 N 1m



O

100g
(2) 0.8 N

(3) 3.2 N

(4) 2.4 N
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9. A stone is tied to a string of length L is whirled in

a vertical circle with the other end of the string at

the centre. At a certain instant of time, the stone is

at its lowest position and has a speed u. The

magnitude of the change in its velocity as it reaches

a position where the string is horizontal is :-

(1) 2u 2gL (2) 2gL

(3) 2u gL (4) 22(u gL)

10. When acceleration of 5 kg block is 2 m/s2 as

shown in figure, then what will be the acceleration

of 15 kg block :-

5kg 100N15kg

2m/s2

(1) 2 m/s2 (2) 5 m/s2

(3) 6 m/s2 (4) 
20

3
 m/s2

11. In which of the following cases is the contact force

between A and B is maximum. If mass of each

block is 1 kg :-

(1) A
B30N (2) 

A

B

2N

(3) 
A

B
2m/s

2 (4) A
B

10 m/s
2

9.  L 


 u 

 :-

(1) 2u 2gL (2) 2gL

(3) 2u gL (4) 22(u gL)

10. 5 kg     
2 m/s2   15 kg   
 :-

5kg 100N15kg

2m/s2

(1) 2 m/s2 (2) 5 m/s2

(3) 6 m/s2 (4) 
20

3
 m/s2

11. A  B 
 :-

(1) A
B30N (2) 

A

B

2N

(3) 
A

B
2m/s

2 (4) A
B

10 m/s
2
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12. A man of mass 80 kg is standing inside a lift

moving upward with a uniform velocity of 4 m/

s then the apparent weight of the person will be:-

(1) 112 kg (2) 112 N

(3) 80 kg (4) 80 N

13. A block of mass 5 kg is projected on a

horizontal surface with a velocity of 10 m/s. If

it comes to rest after 2 sec, then what will be

the cofficient of friction ?

(1) 0.2 (2) 0.3

(3) 0.4 (4) 0.5

14. The time taken by a body to slide down a rough

45° inclined plane is twice that required to slide

down a smooth 45° inclined plane. The cofficient

of kinetic friction between the object and rough

plane is given by :-

(1) 
1

3
(2) 

3

4
(3) 

3

4
(4) 

4

3

15. A particle has initial velocity of (  i j ) m/s and

an acceleration of (  i j ) m/s2. Its speed after 10s

will be :-

(1) 11 m/s (2) 22 m/s

(3) 2 11 m/s (4) 11 2  m/s

12. 80 kg 4 m/s 

:-

(1) 112 kg (2) 112 N

(3) 80 kg (4) 80 N

13. 5 kg 10 m/s 

2 

?

(1) 0.2 (2) 0.3

(3) 0.4 (4) 0.5

14. 45°      
 45° 
 
             
   :-

(1) 
1

3
(2) 

3

4
(3) 

3

4
(4) 

4

3

15.                  (  i j ) m/s   

 (  i j ) m/s2. 10    

 :-

(1) 11 m/s (2) 22 m/s

(3) 2 11  m/s (4) 11 2  m/s

   Key Filling     
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16. The acceleration–time graph for  

a body is shown in the graph.

Which of the following graphs

would probably represent

velocity of the body plotted

against time:-

(1) (2) 

(3) (4) 

17. A particle moves in east direction with 15 m/sec. for

2 sec. then moves northward with 5 m/sec. for 8 sec.

then average velocity of the particle is:-

(1) 5 m/sec. due E – 37 – N

(2) 5 m/sec. due N – 37 – E

(3) 7 m/sec. due S – 37 – W

(4) 10 m/sec. due N – 37 – E

18. A car starts from rest and travels with uniform

acceleration  for some time and then with

uniform retardation  and comes to rest. If the total

travel time of the car is ‘t’, the maximum velocity

attained by it is given by :-

(1) 


 ( )
.


t (2) 

1

2



 ( )
.t2

(3) 


 ( )
.t (4) 

1

2



 ( )
.t2

16. 
 

:-

(1) (2) 

(3) (4) 

17. 2 15 m/sec. 
 8 5 m/sec.  
  :-
(1) 5 m/sec. due E – 37 – N

(2) 5 m/sec. due N – 37 – E

(3) 7 m/sec. due S – 37 – W

(4) 10 m/sec. due N – 37 – E

18. 
  
 t 
 :-

(1) 


 ( )
.


t (2) 

1

2



 ( )
.t2

(3) 


 ( )
.t (4) 

1

2



 ( )
.t2



6 / 23 E / H

07–03–2013

Your Target is to secure Good Rank in JEE–MAIN 2013

SPACE FOR ROUGH WORK

LEADER & ENTHUSIAST COURSE

MAJOR TEST

19. Relation between velocity and displacement is

v = x2. Find acceleration at x = 3m :-

(1) 6 m/s2 (2) 27 m/s2 (3) 54 m/s2 (4) Zero

20. A ball is thrown vertically upwards from the top

of a tower with a velocity u. This ball reaches the

ground level with a velocity 4u. The height of the

tower is :-

(1) 
3 2u

g
(2) 

4 2u

g
(3) 

6 2u

g
(4) 

15

2

2u

g

21. A body has speed V, 2V and 3V in first 1/3 of

distance S, seconds 1/3 of S and third 1/3 of S

respectively. Its average speed will be :-

(1) V (2) 2V (3) 
18

11
V (4) 

11

18
V

22. Three vectors 

A , 

B  and 


C  are shown such that

PR = 2QR then 

A  + 2


C  = ?

(1) 

B (2) 2


B (3) 4


B (4) 3


B

23. Dimensions of 
0 0

1 
   

, where symbols have their

usual meaning, are :-

(1) [L–2T2] (2) [L2T–2]

(3) [LT–1] (4) [L–1T]

19. v = x2. 
x = 3m   :-
(1) 6 m/s2 (2) 27 m/s2 (3) 54 m/s2 (4) Zero

20. u 

4u 

 :-

(1) 
3 2u

g
(2) 

4 2u

g
(3) 

6 2u

g
(4) 

15

2

2u

g

21. 1/3 1/3 
1/3 V, 2V  3V 
 :-

(1) V (2) 2V (3) 
18

11
V (4) 

11

18
V

22.

A , 

B   


C   

PR = 2QR  

A  + 2


C  = ?

(1) 

B (2) 2


B (3) 4


B (4) 3


B

23.
0 0

1 
     

 :-
(1) [L–2T2] (2) [L2T–2]

(3) [LT–1] (4) [L–1T]

Use stop, look and go method in reading the question
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24. Which of the following physical quantities doe

not have the same dimensions :-
(1) Pressure, Yongs modulus, Stress

(2) Electromotive force, Voltage, Potential
(3) Heat, Work, Energy

(4) Electric dipole, Electric field, Flux

25. A small disc of radius R/3 is removed from a

circular disc of radius R and mass 9M. Then the

moment of inertia of the remaining disc about an

axis passing through point O and perpendicular

to the plane of the disc will be :-

(1) 4 MR2 (2) 
40

9
 MR2      

O
2R/3

R

(3) 10 MR2 (4) 
37

9
MR2

26. The given figure shows a wheel of radius 1m

which rotates about the axis shown in the figure.

A rope is wound on this wheel and a box of mass

4kg is attached to its free end, if the angular

acceleration of the wheel is 8 rad/s2 then the

moment of inertia of the wheel will be :-

(1) 2 kg-m2

4 kg

(2) 1 kg-m2

(3) 4 kg-m2

(4) 8 kg-m2

27. A dancer having moment of inertia I is rotating with

constant angular velocity of 20 rad/sec about a
vertical axis on a frictionless surface with her hands

folded. When she opens up her hands her angular
velocity reduces to 10 rad/sec. Then her new

moment of inertia will be :-
(1) 2 I (2) 3I (3) I /2 (4) I /3

24.        
:-
(1) 
(2)  
(3) 
(4)  

25. R 9 M 

R/3 

O 

 :-

(1) 4 MR2 (2) 
40

9
 MR2      

O
2R/3

R

(3) 10 MR2 (4) 
37

9
MR2

26. 1m 

   4kg 
8 rad/s2 

(g = 10 ms2) :-

(1) 2 kg-m2

4 kg

(2) 1 kg-m2

(3) 4 kg-m2

(4) 8 kg-m2

27.   
20 rad/sec 

10 rad/sec 
I 
 :-
(1) 2 I (2) 3I (3) I /2 (4) I /3
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28. A body is rolls on a rough curved surface with

an initial speed v as shown in the figure if the

body undergoing pure rolling rises to a height

of 

23v

4g
 on the given curved surface then the

rigid body will be :-

(1) Ring            

v

(2) Solid sphere

(3) Hollow sphere

(4) Disc

29. The disc of mass M and radius R is under pure

rolling on a horizontal surface, then the angular

momentum of the disc about z-axis passing

through the origin will be :-

(1) 
21

MR
2



(2) MR2

M

xO

y


(3)

23
MR

2


(4) 2MR2

30. A rod of length 2L, whose one end is placed on

a horizontal surface is inclined at an angle  with

the horizontal if the rod rotates about the contact

point without slipping, then its angular velocity,

when it becomes horizontal will be :-

(1)
3gsin

L


 (2) 

2L

3gsin
 



(3) 
6gsin

L


  (4) 

L

gsin
 



28. v 



23v

4g


:-

(1)       

v

(2) 
(3) 
(4) 

29. M R 



 O z- :-

(1) 
21

MR
2



(2) MR2

M

xO

y


(3)

23
MR

2


(4) 2MR2

30. 2L  
   
 
          
 :-

(1)
3gsin

L


 (2) 

2L

3gsin
 



(3) 
6gsin

L


  (4) 

L

gsin
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31. For a reaction   A
(s)

 + 2B+  A2+ + 2B
(s)

K
C
 has been found to be 1012. The 

cellE  is :-

(1) 0.354 V (2) 0.708 V

(3) 0.0098 V (4) 1.36 V

32. With the help of following reactions, arrange

metals A,B,D and E in decreasing order of their

reactivity :-

(i) B + ANO
3
  BNO

3
 + A

(ii) A + HCl  ACl + 
1

2
H

2

(iii) D + ECl  DCl + E

(iv) D + HNO
3
  No reaction

(1) B > D > E > A (2) B > A > D > E

(3) E > D > B > A (4) None of these

33. Find E
cell

 for the following cell

Mg
(s)
| Mg+2 (0.10 M)|| Ag+ (0.001 M)|Ag

(s)

Given :
cellE  = 3.17 V

2.303RT

F
 = 0.06

(1) 3.17 V (2) 3.02 V

(3) 3.32 V (4) None of these

34. The specific conductance ( ) of an electrolyte

of 0.1 N concentration is related to equivalent

conductance 
e( )  by the following formula :-

(1) e   (2) e 10 

(3) e 100  (4) e 10000 

31.  A
(s)

 + 2B+  A2+ + 2B
(s)

  

(K
C
), 1012 

cellE  ?

(1) 0.354  (2) 0.708 
(3) 0.0098  (4) 1.36 

32. A,B,D 
E    
 :-
(i) B + ANO

3
  BNO

3
 + A

(ii) A + HCl  ACl + 
1

2
H

2

(iii) D + ECl  DCl + E

(iv) D + HNO
3
  

(1) B > D > E > A (2) B > A > D > E

(3) E > D > B > A (4) 
33. E

cell
 

Mg
(s)
| Mg+2 (0.10 M)|| Ag+ (0.001 M)|Ag

(s)

 :
cellE  = 3.17 V

2.303RT

F
 = 0.06

(1) 3.17 V (2) 3.02 V

(3) 3.32 V (4) 
34. 0.1 

( )  
e( )  

 :-

(1) e   (2) e 10 

(3) e 100  (4) e 10000 
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35. An electrolysis cell contains a solution of Ag
2
SO

4

and has platinum electrodes. A current is passed

until 1.6 gm of O
2
 has been liberated at anode. The

amount of silver deposited at cathode will be:-

(1) 108 gm (2) 1.6 gm

(3) 0.8 gm (4) 21.60 gm

36. The compound which could not act both as

oxidising as well as reducing agent is :-

(1) SO
2

(2) MnO
2

(3) Al
2
O

3
(4) CrO

37. The co-ordination number and oxidation state of

Cr in K
3
[Cr(C

2
O

4
)

3
] are respectively :-

(1) 3 and + 3 (2) 2 and 0

(3) 6 and + 3 (4) 4 and + 2

38. In [Cr(O
2
)(NH

3
)

4
H

2
O]Cl

2
 ; oxidation number of

Cr is + 3, then oxygen will be in the form :-

(1) Dioxo (2) Peroxo

(3) Superoxo (4) Oxo

39. Three solutions of HCl having normality 12 N,

6 N and 2 N are mixed to obtain a solution of

4 N normality. Which among the following volume

ratio is correct for above three components ?

(1) 1 : 2 : 6 (2) 2 : 1 : 9

(3) 1 : 2 : 4 (4) 1 : 1 : 5

35. Pt Ag
2
SO

4



1.6 O
2
 

  :-

(1) 108 gm (2) 1.6 gm

(3) 0.8 gm (4) 21.60 gm

36. 
   :-

(1) SO
2

(2) MnO
2

(3) Al
2
O

3
(4) CrO

37. K
3
[Cr(C

2
O

4
)

3
] Cr 

 :-

(1) 3  + 3 (2) 2  0

(3) 6  + 3 (4) 4  + 2

38.  [Cr(O
2
)(NH

3
)

4
H

2
O]Cl

2
  Cr 

+ 3 
 :-
(1)  (2) 
(3)  (4) 

39. HCl 12 N, 6 N 2 N

4 N 



 ?

(1) 1 : 2 : 6 (2) 2 : 1 : 9

(3) 1 : 2 : 4 (4) 1 : 1 : 5

Take it Easy and Make it Easy
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40. What is molarity of HCl in a solution prepared by

dissolving 5.5g HCl in 200 g ethanol. If the density

of the solution is 0.79 g/ml ?

(1) 0.58 M (2) 0.21 M

(3) 0.93 M (4) 1.7 M

41. Y g of a nonvolatile organic substance of

molecular mass m is dissolved in 250 g benzene.

Molal elevation constant of benzene is K
b
.

Elevation in its boiling point is given by ?

(1) 
b

m

K Y (2) 
b4K Y

m

(3) 
bK y

m
(4) 

bK y

4m

42. pH of a 0.1 M monobasic acid is measured to be

2. Its osmotic pressure at a given temperature TK

is ?

(1) 0.1 RT (2) 0.11 RT

(3) 1.1 RT (4) 0.01 RT

43. The freezing point depression of 0.001 m

K
x
[Fe(CN)

6
] is 7.10 × 10–3 K. Determine the value

of x ? (Given K
ƒ
 = 1.86 K Kg mol–1 for water)

(1) 3 (2) 4

(3) 2 (4) None

40. 200 g 5.5g HCl HCl

       

0.79 g/ml ?

(1) 0.58 M (2) 0.21 M

(3) 0.93 M (4) 1.7 M

41. Y g (M)

250 g 

K
b


 ?

(1) 
b

m

K Y (2) 
b4K Y

m

(3) 
bK y

m
(4) 

bK y

4m

42. 0.1M pH, 2T 

 ?

(1) 0.1 RT (2) 0.11 RT

(3) 1.1 RT (4) 0.01 RT

43. 0.001 m K
x
[Fe(CN)

6
]   

7.10 × 10–3 Kx 

K
ƒ
 = 1.86 K Kg mol–1 

(1) 3 (2) 4

(3) 2 (4) 
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44. Listed in the table are forward and reverse rate

constant for the reaction

2NO(g)  N
2(g)

 + O
2(g)

 r

ƒ b

6

5

Temp K k K

1400 0.29 1.1 10

1500 1.3 1.4 10









Select the correct statement ?

(1) Reaction is exothermic and value of

equilibrium constant (K
eq

) at 1400 K is 3.79

× 10–6

(2) Reaction is endothermic and value of K
eq

at 1400 K is 2.63 × 105

(3) Reaction is exothermic and value of K
eq

 at

1400 K is 2.63 × 105

(4) Reaction is endothermic and value of K
eq

 at

1500 K is 9.28 × 104.

45. For the complex reaction A K  product

E
a1 

= 180 kJ/mole E
a2 

= 80 kJ/mole

E
a3 

= 50 kJ/mole

Over all rate constant K is related to individual

rate constant by the equation K = 

2 /3

1 2

3

K K

K

 
  

Activation energy (KJ/mol) for the overall

reaction is ?

(1) 150 (2) 140

(3) 100 (4) None of these

44. 
 
2NO(g)  N

2(g)
 + O

2(g)

 r

ƒ b

6

5

Temp K k K

1400 0.29 1.1 10

1500 1.3 1.4 10









?

(1) 1400 K 
3.79 × 10–6 

(2) 1400 K K
eq

 
2.63 × 105 

(3) 1400 K K
eq

 
2.63 × 105 

(4) 1500 K K
eq

 
9.28 × 104 

45. A K  

E
a1 

= 180 kJ/mole E
a2 

= 80 kJ/mole

E
a3 

= 50 kJ/mole

K = 

2 /3

1 2

3

K K

K

 
  



    

(KJ/mol) ?

(1) 150 (2) 140

(3) 100 (4) 
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46. Rate constant K = 2.303 min–1 for a particular

reaction. The initial concentration of the

reaction is 1 mol/litre then rate of reaction after

1 minute is ?

(1) 2.303 M min–1 (2) 0.2303 M min–1

(3) 0.1 M min–1 (4) None of these

47. Two first order reaction have half lives in the

ratio 8 : 1. Calculate the ratio of time intervals

t
1
 : t

2
. The time t

1
 and t

2
 are the time period for

(1/4)th and (3/4)th completion ?

(1) 1 : 0.0301 (2) 0.125 : 0.602

(3) 1 : 0.602 (4) None of these

48. What is the concentration of Pb+2 when PbSO
4

(Ksp = 1.8 × 10–8) begins to precipitate from a

solution that is 0.0045 M in SO
4

–2 ?

(1) 4 × 10–8 M (2) 1 × 10–6 M

(3) 2 × 10–8 M (4) 4 × 10–6 M

49. Which of the following is a buffer solution ?

(1) 500 ml of 0.1 N CH
3
COOH + 500 ml of

0.1 N NaOH.

(2) 500 ml of 0.1 N CH
3
COOH + 500 ml of

0.1 N HCl.

(3) 500 ml of 0.1 N CH
3
COOH + 500 ml of

0.2 N NaOH.

(4) 500 ml of 0.2 N CH
3
COOH + 500 ml of

0.1 N NaOH.

46. K = 2.303 min–1 
1 mol/litre 

1 ?

(1) 2.303 M min–1 (2) 0.2303 M min–1

(3) 0.1 M min–1 (4) 

47. 
8 : 1t

1
 : t

2


t
1
 t

2
 (1/4) (3/4)

 ?

(1) 1 : 0.0301 (2) 0.125 : 0.602

(3) 1 : 0.602 (4) 

48.      0.0045 M SO
4

–2   
PbSO

4 
(Ksp = 1.8 × 10–8)

 Pb+2   ?

(1) 4 × 10–8 M (2) 1 × 10–6 M

(3) 2 × 10–8 M (4) 4 × 10–6 M

49.  ?
(1) 0.1 N CH

3
COOH  500 ml + 0.1 N NaOH

500 ml.

(2) 0.1 N CH
3
COOH500 ml + 0.1 N HCl

500 ml.

(3) 0.1 N CH
3
COOH500 ml + 0.2 N NaOH

500 ml.

(4) 0.2 N CH
3
COOH 500 ml + 0.1 N NaOH

500 ml.
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50. For the equibrium CH
3
COOH

(eq.)
 + H

2
O()

 CH
3
COO–(aq.) + H

3
O+ (aq) ?

K
a
 = 1.70 × 10–4 at 298 K. What is the effect

on the pH of adding 50 ml of 0.01 M

CH
3
COONa to the solution.

(1) pH value decreases.

(2) pH value increases.

(3) pH will unchanged.

(4) Can not find out.

51. HCN is weak acid (Ka = 4.0 × 10–4). Which

statements is not true for an aqueous solution of

hydrocyanic acid ?

(1) Its precent dissociation increases as solutions

are made more dillute.

(2) In a 1 M solution of HCN, the HCN is

approximately 2 % dissociated.

(3) The ionisation constant K
a
 varies dramatically

over a change of concentration of HCN.

(4) None of these

52. The dissociation of ammonium carbomate may be

represented by the equation

NH
4
COONH

2(s)  2NH
3(g) 

+ CO
2(g)

The equilibrium will shift from left to right if there

is ?

(1) decreases in pressure.

(2) decreases in temperature.

(3) increase in concentration of ammonia.

(4) increase in concentration of carbon dioxide.

50.  CH
3
COOH

(eq.)
 + H

2
O() 

CH
3
COO–(aq.) + H

3
O+ (aq)  Ka = 1.70 × 10–4 

0.01 M CH
3
COONa 50 ml 

pH 

(1) pH 

(2) pH 

(3) pH 

(4) 
51. HCN  (Ka = 4.0 × 10–4)

   ?

(1)  

(2) 1 M HCN2 %



(3) HCN

K
a
  

(4) 

52. 


NH
4
COONH

2(s)  2NH
3(g) 

+ CO
2(g)


?
(1) 
(2) 
(3)  
(4)  



15 / 23E / H

07–03–2013

Your Target is to secure Good Rank in JEE–MAIN 2013

SPACE FOR ROUGH WORK

MAJOR TEST

JEE-MAIN 2013

53. Calculate equilibrium concentration ratio of CO
(g)

and CO
2(g)

. If only CO and H
2
O are present initially

at concentration of 0.1 M each?

CO
(g)

 + H
2
O

(g)  CO
2(g)

 + H
2(g) 

K
C
 = 4.24

(1) 
CK (2) 

C

1

K

(3) 
P

1

K
(4) 2 and 3 both

54. From seprate solution of four sodium salt NaW,

NaX, NaY and NaZ are having the pH 7, 9, 10 and

11 respectively. When each solution was 0.1 M  the

strongest acid is ?

(1) HW (2) HX (3) HY (4) HZ

55. Consider the reactions ?

2 CO
(g)

 + 2 H
2
O

(g)
  2 CO

2(g)
 + 2H

2(g)
  K

1

CH
4(g)

 + H
2
O

(g)
   CO

(g)
 + 3H

2(g)
  K

2

CH
4(g)

 + 2 H
2
O

(g)
  CO

2(g)
 + 4 H

2(g)
  K

3

Which of the following reaction is correct ?

(1) K
3
 = K

1
 K

2
(2) K

3
 = 

1K .K
2

(3) K
3
 = K

1
/K

2
(4) K

3
 = K

1
2/K

2
2

56. Calorific value of H
2
 gas is x kJ/gm what is heat

of formation of H
2
O ?

(1) x kJ (2) 2x kJ

(3) x/2 kJ (4) 18 x kJ

53. CO
(g)

 CO
2(g)


CO H
2
O  0.1 M

 ?
CO

(g)
 + H

2
O

(g)  CO
2(g)

 + H
2(g) 

K
C
 = 4.24

(1) 
CK (2) 

C

1

K

(3) 
P

1

K
(4) 2  3 

54. NaW, NaX, NaY

NaZ pH  7, 9, 10 11 

0.1 M ?

(1) HW (2) HX (3) HY (4) HZ

55.  ?

2 CO
(g)

 + 2 H
2
O

(g)
  2 CO

2(g)
 + 2H

2(g)
  K

1

CH
4(g)

 + H
2
O

(g)
   CO

(g)
 + 3H

2(g)
  K

2

CH
4(g)

 + 2 H
2
O

(g)
  CO

2(g)
 + 4 H

2(g)
  K

3

?

(1) K
3
 = K

1
 K

2
(2) K

3
 = 

1K .K
2

(3) K
3
 = K

1
/K

2
(4) K

3
 = K

1
2/K

2
2

56. H
2
 x kJ/gm  H

2
O 

 ?

(1) x kJ (2) 2x kJ

(3) x/2 kJ (4) 18 x kJ
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57. H° and S° value of Br
2
()  Br

2
(g) are

30.96 kJ/mol and 90 J/mol K respectively assume

that H and S do not vary with temperature. The

boiling point of bromine from the following data

is ?

(1) 344 K (2) 344°C

(3) 2.90 K (4) 0.334 K

58. Entropy change for an adiabatic reversible

process is ?

(1) Positive (2) Zero

(3) Negative (4) Infinity

59. Which of the following statement is incorrect

about internal energy ?

(1) The absolute value of internal energy cannot

be determined.

(2) Internal energy is extensive property.

(3) The measurment of heat change during a

reaction by bomcalorimeter is equal to the

internal energy change.

(4) The internal energy of one mole of a substance

is same at any temperature and pressure.

60. At 27°C, 1 mol gas is allowed to expand

reversibly and adiabatically then the final

temperature of the system becomes 100 K. If

C
V
 = 2.5 J/ mol k then calculate E for this ?

(1) – 2000 J/mol (2) – 2500 J/mol

(3) – 500 J/mol (4) zero

57. Br
2
()  Br

2
(g)H° S°30.96 kJ/

mol 90 J/mole K H S



 ?

(1) 344 K (2) 344°C

(3) 2.90 K (4) 0.334 K

58. ?

(1)  (2) 

(3)  (4) 

59.  
?

(1) 



(2) 

(3) 



(4) 

 

60. 27°C1 
100 K 

C
V 

 = 2.5 J/ mol k E  ?

(1) – 2000 J/mol (2) – 2500 J/mol

(3) – 500 J/mol (4) 
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PART C - MATHEMATICS

61. A and B are two matrices with 32 and 40

elements respectively, then the probability that

(A × B) is possible is :-

(1) 
1

12
(2) 

1

11
(3) 

1

14
(4) 

1

9

62. 5 different games are to be distributed among

4 children randomly. The probability that each

child gets atleast one games is :-

(1) 
1

4
(2) 

15

64
(3) 

21

64
(4) None

63. How many 7 digit numbers can be formed with

the digits 1, 2, 3, 4, 3, 2, 1 so that the odd digits

always occupy the odd place :-

(1) 18 (2) 12

(3) 16 (4) None

64. A five digit number with distinct digits is

formed by using the digits 0, 1, 2, 3, 4, 5. The

probability that the number is divisible by 3 is:-

(1) 
6

5
5

P

6
(2) 

9

25

(3) 
6

5

5

C

6
(4) None

65. The number of integral solution of the equation

x + y + z = 0, with x  –5, y  – 5, z  – 5 is:-

(1) 136 (2) 126 (3) 153 (4) None

61. A B 32  40 
    (A × B) 
:-

(1) 
1

12
(2) 

1

11
(3) 

1

14
(4) 

1

9

62. 5 4 

 :-

(1) 
1

4
(2) 

15

64
(3) 

21

64
     (4) 

63. 1, 2, 3, 4, 3, 2, 1 7 

:-
(1) 18 (2) 12

(3) 16 (4) 
64. 0, 1, 2, 3, 4, 5 5 

3 
 :-

(1) 
6

5

5

P

6
(2) 

9

25

(3) 
6

5

5

C

6
(4) 

65. x + y + z = 0 
x  –5, y  – 5, z  – 5  :-
(1) 136 (2) 126 (3) 153    (4) 
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66. The number of even divisors of the number

N = 12600 is :-

(1) 72 (2) 54 (3) 18 (4) None

67. If roots of x2 – (a – 3) x + a = 0, are such that

at least one of them is greater than 2, then :-

(1) a  [7, 9] (2) a  [7, )

(3) a  [9, ) (4) a  [7, 9)

68. It both roots of the equation ax2 + x + c – a =

0 are imaginary and c > –1, then :-

(1) 4c + 2 > 3a (2) 4c + 2 < 3a

(3) c < a (4) None

69. If A, B, C are three sets, then A – (B C) is

equal to :-

(1) A  (B C) (2) A  (B C)

(3) A (B  C) (4) None

70. x
1
 and x

2
 are the roots of equation

ax2 + bx + c = 0 (Where a, b, c  R) and

x
1
x

2
 < 0, then roots of the equation

x
1
(x – x

2
)2 + x

2
(x – x

1
)2 = 0 are  :-

(1) Real and of opposite sign

(2) Negative

(3) Positive

(4) Non-real

71. The value of b for which the equations

x2 +bx + 1 = 0, x2 + x + b = 0 have one root

in common is :-

(1) – 2 (2) i 3 (3) 2 (4) 3

72. If x2 – 3x + 1 = 0, then value of expression

x9 + x7 + x–9 + x–7 is equal to :-

(1) 4 (2) 2207 (3) 6621 (4) 4414

66. N = 12600  :-
(1) 72 (2) 54

(3) 18 (4) 
67. x2 – (a – 3) x + a = 0 

2 :-
(1) a  [7, 9] (2) a  [7, )

(3) a  [9, ) (4) a  [7, 9)

68. ax2 + x + c – a =0 
c > –1 :-
(1) 4c + 2 > 3a (2) 4c + 2 < 3a

(3) c < a (4) 
69. A, B, C A – (B C)  

:-

(1) A  (B C) (2) A  (B C)

(3) A (B  C) (4) 
70. x

1
, x

2 
ax2 + bx + c = 0 (a, b, c

 R) x
1
x

2
 < 0 

x
1
(x – x

2
)2 + x

2
(x – x

1
)2 = 0

:-
(1) 
(2) 
(3) 
(4) 

71.  x2 +bx + 1 = 0, x2 + x + b = 0 

b :-

(1) – 2 (2) i 3 (3) 2 (4) 3

72. x2 – 3x + 1 = 0,  
x9 + x7 + x–9 + x–7  :-
(1) 4 (2) 2207 (3) 6621 (4) 4414
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73. f : R  R, f(x) = 
2

2

3x mx n

x 1

 


. If the range of

this function is [–4, 3), Then find the value of

|m + n| is :-

(1) 4 (2) 3 (3) 7 (4) None

74. One hundred Identical coins each with

probability P of showing up heads are tossed

once. It 0 < P < 1 and probability of heads

showing on 50 coins is equal that of heads

showing on 51 coins, then the value of P is :-

(1) 
1

2
(2) 

49

101
(3) 

50

101
(4) 

51

101

75. The number of five digit numbers that contains

digit 7 exactly once is if digits may be repeated)

(1) (41) (93) (2) (37)(93)

(3) (7) (94) (4) (41)(94)

76. The number of 4 digit numbers of the form

N = abcd which satisfy the following condition

(i) 4000 < N < 6000

(ii) N is divisible by 5

(iii) 3  b < c  6

If digits may be repeated

(1) 24 (2) 20

(3) 23 (4) None

77. Rank of word SUCCESS is :-

(1) 330 (2) 331

(3) 511 (4) None

73. f : R  R, f(x) = 
2

2

3x mx n

x 1

 


,  f(x) 

[–4, 3)  |m + n|  :-
(1) 4 (2) 3

(3) 7 (4) 
74. 100 P 

(0 < P < 1) 

50 51 

P :-

(1) 
1

2
(2) 

49

101
(3) 

50

101
(4) 

51

101

75. 7 
(
(1) (41) (93) (2) (37)(93)

(3) (7) (94) (4) (41)(94)

76. N = abcd 4 

:-
(i) 4000 < N < 6000

(ii) N, 5 
(iii)3  b < c  6

(1) 24 (2) 20

(3) 23 (4) 
77. SUCCESS :-

(1) 330 (2) 331

(3) 511 (4) 
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78. If the ratio of the sum of m and n terms of an

A.P. is m2 : n2, then the ratio of its mth and nth

terms is :-

(1) (m – 1) : (n – 1)

(2) (2m + 1) : (2n + 1)

(3) (2m – 1) : (2n – 1)

(4) None

79. Two AM's A1 and A2, two GM's G1 and G2 and

two HM's H1
 and H

2
 are inserted between any

two numbers then 1 1
1 2H H   equals :-

(1) 1 1
1 2A A  (2) 1 1

1 2G G 

(3) 
1 2

1 2

G G

A A (4) 
1 2

1 2

(A A )

G G



80. If three positive real numbers a, b, c are in A.P.

with abc = 64 then minimum value of b is :-

(1) 4 (2) 3 (3) 2 (4) 1/2

81. The sum of n terms of the series

1 1 1
.......

1.2.3.4 2.3.4.5 3.4.5.6
    is :-

(1) 

3n 6

18(n 1)(n 2)(n 3)



  

(2) 

2n(n 6n 11)

18(n 1)(n 2)(n 3)

 

  

(3) 

2n(n 8n 15)

18(n 4)(n 5)(n 6)

 

  

(4) None of these

78.  m  n   
m2 : n2    m   n    
 :-

(1) (m – 1) : (n – 1)

(2) (2m + 1) : (2n + 1)

(3) (2m – 1) : (2n – 1)

(4) 
79.  A1 

A
2
, G

1
  G

2
  

H
1
  H

2
  1 1

1 2H H   :-

(1) 1 1
1 2A A  (2) 1 1

1 2G G 

(3) 
1 2

1 2

G G

A A (4) 
1 2

1 2

(A A )

G G



80.  a, b, c 
abc = 64 b   :-
(1) 4 (2) 3 (3) 2 (4) 1/2

81.   
1 1 1

.......
1.2.3.4 2.3.4.5 3.4.5.6

    n 

  :-

(1) 

3n 6

18(n 1)(n 2)(n 3)



  

(2) 

2n(n 6n 11)

18(n 1)(n 2)(n 3)

 

  

(3) 

2n(n 8n 15)

18(n 4)(n 5)(n 6)

 

  

(4) 
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82. In the expansion of (1 + x + y + z)4 the ratio

of coefficient of x2y, xy2z, xyz are:-

(1) 1 : 1 : 2 (2) 2 : 1 : 1

(3) 1 : 2 : 1 (4) Not defined

83. The number of terms in the expansion of

 
500

64 9 8 , which are integers is:-

(1) 501 (2) 251 (3) 42 (4) 41

84. If (1 – x + x2)n = a0 + a1x + a2x
2 + ....... + a2nx

2n,

then a0
 + a

2
 + a

4
 +........+ a

2n
 is equal to:-

(1)  n1
3 1

2
 (2)  n1

3 1
2



(3)  n1
1 3

2
 (4) 

n1
3

2


85. If a3 + b6 = 2, then the maximum value of the

term independent of x in the expansion of

 
9

1 1

3 6ax bx



 is, where (a > 0, b > 0).

(1) 42 (2) 68

(3) 84 (4) 148

86. If a, b, c are non-zero real numbers and if the

equations (a – 1)x = y + z, (b – 1)y = z + x,

(c – 1) z = x + y has a non-trivial solution, then

ab + bc + ca is equal to

(1) a + b + c (2) abc

(3) 1 (4) None of these

82. (1 + x + y + z)4  x2y, xy2z, xyz 

(1) 1 : 1 : 2 (2) 2 : 1 : 1

(3) 1 : 2 : 1 (4) 

83.  
500

64 9 8     


(1) 501 (2) 251

(3) 42 (4) 41

84.  (1 – x + x2)n = a0 + a1x + a2x
2 + ....... + a2nx

2n,

 a0
 + a

2
 + a

4
 +........+ a

2n
 

(1)  n1
3 1

2
 (2)  n1

3 1
2



(3)  n1
1 3

2
 (4) 

n1
3

2


85.  a3 + b6 = 2   
9

1 1

3 6ax bx



 x 

 (a > 0, b > 0):-

(1) 42 (2) 68

(3) 84 (4) 148

86.  a, b, c 
 (a – 1)x = y + z, (b – 1)y = z + x,

(c – 1) z = x + y    
ab + bc + ca 
(1) a + b + c (2) abc

(3) 1 (4) 
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87. If 0  [x] < 2 ,  – 1  [y] < 1 and 1  [z] < 3
where [·] denotes the greatest integer function,
then the maximum value of the determinant

[x] 1 [y] [z]

[x] [y] 1 [z]

[x] [y] [z] 1






 is

(1) 2 (2) 4 (3) 6 (4) 8

88. Let 
2

x 2 x

x x 6

x x 6
 = Ax4 + Bx3 + Cx2 + Dx + E

then the value of 5A + 4B + 3C + 2D + E is
equal to
(1) – 17 (2) – 14 (3) – 11 (4) – 8

89. If A = 

3 3 4

2 3 4

0 1 1

 
  
  

 then

(1) Adj (Adj A) = I (2) Adj(AdjA) 1

(3) AdjA A (4) All of these

90. If I = 
1 0

0 1

 
 
 

 & B = 
0 0

1 0

 
 
 

 then (I + B)50 is:-

(1) 
50 0

1 50

 
 
 

(2) 
1 0

1275 1

 
 
 

(3) 
50 0

50 50

 
 
 

(4) 
1 0

50 1

 
 
 

87.  0  [x] < 2 ,  – 1  [y] < 1  1  [z] < 3

 [·] 

[x] 1 [y] [z]

[x] [y] 1 [z]

[x] [y] [z] 1






 

(1) 2 (2) 4

(3) 6 (4) 8

88.  
2

x 2 x

x x 6

x x 6
 = Ax4 + Bx3 + Cx2 + Dx + E 

5A + 4B + 3C + 2D + E 
(1) – 17 (2) – 14 (3) – 11 (4) – 8

89.  A = 

3 3 4

2 3 4

0 1 1

 
  
  

 

(1) Adj (Adj A) = I (2) Adj(AdjA) 1

(3) AdjA A (4) 

90.  I = 
1 0

0 1

 
 
 

  B = 
0 0

1 0

 
 
 

 (I + B)50 :-

(1) 
50 0

1 50

 
 
 

(2) 
1 0

1275 1

 
 
 

(3) 
50 0

50 50

 
 
 

(4) 
1 0

50 1

 
 
 

Your moral duty

is that to prove  is 
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