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1. 4 points out of 8 points in a plane are collinear.

Number of different quadrilateral that can be

formed by joining them is :-

(1) 69 (2) 53

(3) 17 (4) None of these

2. The number of real solution of equation

1 + |ex – 1| = ex(ex – 2) is:-

(1) 1 (2) 2

(3) 3 (4) No solution

3. A natural number is selected at random from

the set 1 x 100. The probability that the

number satisfy the inequation x2 – 13x 30 is:-

(1) 
9

50
(2) 

3

20

(3) 
2

11
(4) None of these

4. If Z = 
3 i

2


 (where i = 1 ), then (Z101 + i103)105

is equal to :

(1) Z (2) Z2 (3) Z3 (4) Z4

5. If arg 
Z 2

Z 2 3

  
  

 then locus of complex

number Z is :-

(1) A circle (2) Major arc of circle

(3) Minor arc of circle (4) Straight line

1. 8 4 



(1) 69 (2) 53

(3) 17 (4) 
2.  1 + |ex – 1| = ex(ex – 2) 


(1) 1 (2) 2

(3) 3 (4) 
3. 1 x 100  xN) 

x2 – 13x 30 



(1) 
9

50
(2) 

3

20

(3) 
2

11
(4) 

4. Z = 
3 i

2


   i = 1 ), (Z101 + i103)105


(1) Z (2) Z2 (3) Z3 (4) Z4

5.  
Z 2

Z 2 3

  
  

 Z 


(1)  (2) 
(3)  (4) 

PART A - MATHEMATICS

BEWARE OF NEGATIVE MARKING

HAVE CONTROL  HAVE PATIENCE  HAVE CONFIDENCE  100% SUCCESS
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6. If for an AP a
1
, a

2
, a

3
.... . ,a

n
,... . . . . . . . . .

a
1
+ a

3
+ a

5
 = –12 and a

1
 a

2
 a

3
 = 8

then the value of a
2
 + a

4
 + a

6
 equals :-

(1) –12 (2) –16

(3) –18 (4) –21

7. If in a GP of 3n terms, S
1
 denotes the sum of

the first n terms, S
2
 the sum of the second block

of n terms and S
3
 the sum of the last n terms,

then S
1
, S

2
, S

3
 are in :-

(1) AP (2) GP

(3) HP (3) None of these

8. If 

2 2 2

2 2 2

2 2 2

2bc a c b

c 2ca b a

b a 2ab c







= (a3 + b3 + c3 + kabc)2 then k is equal to :-

(1) 2 (2) –2

(3) 3 (4) –3

9. If (–2, 6) is the image of the point (4, 2) with

respect to the line L = 0, then L =

(1) 3x – 2y + 5 (2) 3x – 2y + 10

(3) 2x + 3y – 5 (4) 6x – 4y – 7

10. The line 
x 2 y 1 z 1

3 2 1

  
   intersects the

curve xy = c2 , z = 0 if c is equal to

(1) ±1 (2) ± 
1

3
(3) ± 5 (4) None

6.  a
1
, a

2
, a

3
.....,a

n
,............

a
1
+ a

3
+ a

5
 = –12 a

1
 a

2
 a

3
 = 8

a
2
 + a

4
 + a

6
 

(1) –12 (2) –16

(3) –18 (4) –21

7. 3n n 

S
1
, n S

2
 n 

S
3
 S

1
, S

2
, S

3
 

(1)  (2) 

(3)  (3) 

8.  

2 2 2

2 2 2

2 2 2

2bc a c b

c 2ca b a

b a 2ab c







= (a3 + b3 + c3 + kabc)2 k 
(1) 2 (2) –2

(3) 3 (4) –3

9.   L = 0   (4, 2) 
(–2, 6)  L =

(1) 3x – 2y + 5 (2) 3x – 2y + 10

(3) 2x + 3y – 5 (4) 6x – 4y – 7

10.      
x 2 y 1 z 1

3 2 1

  
   xy = c2 ,

z = 0       c   

(1) ±1 (2) ± 
1

3
(3) ± 5 (4) 

   
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11. The tangent and normal at the point P (18, 12)

of the parabola y2 = 8x intersects the x-axis

at the points A and B respectively. The equation

of the circle through P, A and B is given by:-

(1) x2 + y2 + 4x – 540 = 0
(2) x2 + y2 – 6x – 360 = 0
(3) x2 + y2 – 4x – 396 = 0
(4) x2 + y2 – 2x – 444 = 0

12. If 
1

r (a b) (b c) (c a), a b c
8

           
        

and r .(a b c) 
  

 = 8 then    is equal

to

(1) 8 (2)  16 (3) 24 (4) 64

13. If the eccentricity of the hyperbola x2 – y2 sec2 = 4

is 3 times the eccentricity of the ellipse x2sec2

+ y2 = 16, then the value of  equals to :-

(1) /6 (2) 3/4

(3) /3 (4) /2

14. If the line 3x – 4y – k =  0 (k > 0) touches

the circle x2 + y2 – 4x – 8y – 5 = 0 at (a, b)

then k + a + b is equal to :-

(1) 20 (2) 22 (3) –30 (4) –28

15.
0

2x
sin x dx




 | |  is equal to

(1) 2 – 
2


(2) 

3
2

2


 (3) 2 –  (4) 

2



11.  y2 = 8x P (18, 12)   
x-A  B 
P, A  B   :-
(1) x2 + y2 + 4x – 540 = 0

(2) x2 + y2 – 6x – 360 = 0

(3) x2 + y2 – 4x – 396 = 0

(4) x2 + y2 – 2x – 444 = 0

12. 
1

r (a b) (b c) (c a), a b c
8

           
        

 r .(a b c) 
  

 = 8    

(1) 8 (2)  16

(3) 24 (4) 64

13.  x2 – y2 sec2 = 4 

 x2sec2 + y2 = 16,  3  

  :-
(1) /6 (2) 3/4

(3) /3 (4) /2

14.  3x – 4y – k =  0 (k > 0), 
x2 + y2 – 4x – 8y – 5 = 0   (a, b) 
 k + a + b  :-
(1) 20 (2) 22 (3) –30 (4) –28

15.
0

2x
sin x dx




 | |  

(1) 2 – 
2


(2) 

3
2

2


 (3) 2 –  (4) 

2


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16.
2

2 2

cos x
dx

cos x 9sin x  is equal to

(1)
1

8
(3 tan–1(3 tan x) – x) + k

(2)
1

8
(3 tan–1(3 tan x) + x) + k

(3) 8 (3 tan–1(3 tan x) – x) + k

(4) 8 (3 tan–1(3 tan x) + x) + k

17. Area common to the curves 5x2 – y = 0 and

2x2 – y + 9 = 0 is equal to

(1) 12 3 (2) 6 3

(3) 36 (4) 18

18. The relation R defined on the set A = {1, 2, 3, 4, 5}

by R = {x, y) : |x2 – y2| < 16} is given by

(1) {(1, 1), (2, 1), (3, 1), (4, 1), (2, 3)}

(2) {(2, 2), (3, 2), (4, 2), (2, 4)}

(3) {(3, 3), (3, 4), (5, 4), (4, 3) (3, 1)}

(4) {(1, 1), (1, 2), (1, 3), (1, 4) (2, 1) (2, 2)

(2, 3) (2, 4) (3, 1) (3, 2) (3, 3) (3, 4) (4, 1)

(4, 2) (4, 3) (4, 4) (4, 5) (5, 4) (5, 5)}

19. sin–1 
1 1 1

1 1 1

tan 1 tan 2 tan 3
sin

cot 1 cot 2 cot 3

  

  

   
     

 is equal

to :

(1) 2 (2) /2

(3) – 2 (4) 2 – 

16.
2

2 2

cos x
dx

cos x 9sin x  

(1)
1

8
(3 tan–1(3 tan x) – x) + k

(2)
1

8
(3 tan–1(3 tan x) + x) + k

(3) 8 (3 tan–1(3 tan x) – x) + k

(4) 8 (3 tan–1(3 tan x) + x) + k

17. 5x2 – y = 0 2x2 – y + 9 = 0 


(1) 12 3 (2) 6 3

(3) 36 (4) 18

18. R = {x, y) : |x2 – y2| < 16}  
A = {1, 2, 3, 4, 5} R 
(1) {(1, 1), (2, 1), (3, 1), (4, 1), (2, 3)}

(2) {(2, 2), (3, 2), (4, 2), (2, 4)}

(3) {(3, 3), (3, 4), (5, 4), (4, 3) (3, 1)}

(4) {(1, 1), (1, 2), (1, 3), (1, 4) (2, 1) (2, 2)

(2, 3) (2, 4) (3, 1) (3, 2) (3, 3) (3, 4) (4, 1)

(4, 2) (4, 3) (4, 4) (4, 5) (5, 4) (5, 5)}

19. sin–1 
1 1 1

1 1 1

tan 1 tan 2 tan 3
sin

cot 1 cot 2 cot 3

  

  

   
     

 :

(1) 2 (2) /2

(3) – 2 (4) 2 – 

        
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20. Number of values of '' such that

 
2

2 2cos 1 cos2 3      where

 [–2, 2]

(1) 1 (2) 2

(3) 3 (4) 4

21. If f(x) = 
x

x 1 x 
 be a real-valued

function then

(1) f(x) is continuous, but f '(0) does not exist

(2) f(x) is differentiable at x = 0

(3) f(x) is not continous at x = 0

(4) f(x) is not differentiable at x = 0

22. If

yx
2

/ 2 0

(3 2sin t) cost dt 0


    ,then

( , )

dy

dx  

 
 
 

 is equal to :-

(1) 3 (2) 0

(3) – 3 (4) 
1

3

23. The function

ƒ(x) = 

x

1

 {2(t – 1) (t – 2)3 + 3(t – 1)2 (t – 2)2}dt

attains its maximum at x is equal to :-
(1) 1 (2) 2 (3) 3 (4) 4

20. [–2, 2] '' 

 
2

2 2cos 1 cos2 3     

(1) 1 (2) 2

(3) 3 (4) 4

21. f(x) = 
x

x 1 x 
 



(1) f(x) f '(0) 

(2) f(x) ; x = 0 

(3) f(x) ; x = 0 

(4) f(x) ; x = 0 

22.  
yx

2

/ 2 0

(3 2sin t) cost dt 0


    , 

( , )

dy

dx  

 
 
 

  :-

(1) 3 (2) 0

(3) – 3 (4) 
1

3

23. 

ƒ(x) = 

x

1

 {2(t – 1) (t – 2)3 + 3(t – 1)2 (t – 2)2}dt

 x  :-
(1) 1 (2) 2 (3) 3 (4) 4
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24. If ƒ' (x) = |x| – {x}, where {x} denotes the

fractional part of x, then f(x) is decreasing in :-

(1) 
1

,  0
2

 
   (2) 

1
,  2

2

 
  

(3) 
1

,  2
2

 
  

(4) 
1

,  
2

 
  

25. Equivalent statement of the statement "If

3
2

2
  then  

5

2  = 3" will be

(1) 
3

2
2
  or  

5

2  =  3

(2) If  53 3  then 
3

2
2


(3) (1) and (2) both

(4) None of these

26. Two numbers from first 31 natural numbers are

selected at random.

Statement -1 : The probability that the sum of

the numbers is even is 
15

31
.

Statement -2 : The sum of two numbers is even

if both are even or both are odd.

(1) Statement–1 is true, Statement–2 is true;

Statement–2 is not the correct explanation

of Statement–1.

(2) Statement–1 is false, Statement–2 is true.

(3) Statement–1 is true, Statement–2 is false.

(4) Statement–1 is true, Statement–2 is true;

Statement–2 is the correct explanation of

Statement–1.

24.  ƒ' (x) = |x| – {x},  {x} 
 f(x) :-

(1) 
1

,  0
2

 
   (2) 

1
,  2

2

 
  

(3) 
1

,  2
2

 
  

(4) 
1

,  
2

 
  

25.  " 
3

2
2
    

5

2  = 3" 

(1) 
3

2
2
    

5

2  =  3

(2)   53 3   3
2

2


(3) (1)  (2) 
(4) 

26. 31 
–1 : 


15

31


–2 : 

(1) -1 -2 -2, -1 


(2) -1 -2 

(3) -1 -2 

(4) -1    -2   -2,

 -1 
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27. Statement–1 :  The greatest value of

40C0.60Cr + 40C1.60Cr–1+..... .. .+40C40.60Cr–40

is 100C50.

Statement–2 : The greatest value of 2nCr occurs

at r = n.

(1) Statement–1 is true, Statement–2 is true;

Statement–2 is not the correct explanation

of Statement–1.

(2) Statement–1 is false, Statement–2 is true.

(3) Statement–1 is true, Statement–2 is false.

(4) Statement–1 is true, Statement–2 is true;

Statement–2 is the correct explanation of

Statement–1.

28. Statement-1 : Tangents drawn at end points

of focal chord PQ of parabola y2 = 4 ax meets

at R (x
1
, y

1
) and normals drawn at P and Q

meet at S (x
2
, y

2
). then y

1
 = y

2

Statement-2 : PRQS is always a parallelogram.

(1) Statement–1 is true, Statement–2 is true;

Statement–2 is not the correct explanation

of Statement–1.

(2) Statement–1 is false, Statement–2 is true.

(3) Statement–1 is true, Statement–2 is false.

(4) Statement–1 is true, Statement–2 is true;

Statement–2 is the correct explanation of

Statement–1.

27. –1 : 40C0.60Cr + 40C1.60Cr–1+....+40C40.60Cr–40

100C50 

–2 : 2nCr r = n 

(1) -1 -2 -2, -1 



(2) -1 -2 

(3) -1 -2 

(4) -1    -2   -2,

 -1 

28. -1 : y2 = 4 ax  PQ 

R (x
1
, y

1
) 

P Q S (x
2
, y

2
) 

y
1
 = y

2

-2 : PRQS 

(1) -1 -2 -2, -1 



(2) -1 -2 

(3) -1 -2 

(4) -1   -2   -2,

 -1 
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29. Statement–1 : 
2

(3 2x)
dx

(4 2x x )



 
  =

2 1 x 1
2 (4 2x x ) sin c

5

  
    

 

Statement–2 :  



2 2

2 2

dx x
(a x )

2(a x )
 +

+   
  

2
1a x

sin c
2 a

(1) Statement–1 is true, Statement–2 is true;
Statement–2 is not the correct explanation
of Statement–1.

(2) Statement–1 is false, Statement–2 is true.
(3) Statement–1 is true, Statement–2 is false.
(4) Statement–1 is true, Statement–2 is true;

Statement–2 is the correct explanation of
Statement–1.

30. Statement–1 : Derivative of sin–1
2

2x

1 x

 
  

 with

respect to cos–1
2

2

1 x

1 x

 
  

 is 1 for 0 < x < 1.

Statement–2 : sin–1
2

2x

1 x

 
  

 = cos–1
2

2

1 x

1 x

 
  

for –1   x   1.
(1) Statement–1 is true, Statement–2 is true;

Statement–2 is not the correct explanation
of Statement–1.

(2) Statement–1 is false, Statement–2 is true.
(3) Statement–1 is true, Statement–2 is false.
(4) Statement–1 is true, Statement–2 is true;

Statement–2 is the correct explanation of
Statement–1.

29. –1 : 
2

(3 2x)
dx

(4 2x x )



 
  =

2 1 x 1
2 (4 2x x ) sin c

5

  
    

 

–2 :  



2 2

2 2

dx x
(a x )

2(a x )
 +

+   
  

2
1a x

sin c
2 a

(1) -1 -2 -2, -1


(2) -1 -2 

(3) -1 -2 

(4) -1    -2   -2,

-1 

30.  -1 : sin–1
2

2x

1 x

 
  

  

cos–1

2

2

1 x

1 x

 
  

 1 0 < x < 1.

-2 : sin–1
2

2x

1 x

 
  

 = cos–1

2

2

1 x

1 x

 
  

  

–1   x   1.

(1) -1 -2 -2, -1


(2) -1 -2 

(3) -1 -2 

(4) -1    -2   -2,

 -1 
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31. In the adjoining figure various isothermals are

shown for a real gas. Then :-

V(0,0)

P

H
G
D

A E I

B C

F

(1) EF represents liquification

(2) CB represents liquification

(3) HI represents the critical temperature

(4) AB represents gas at a high temperature

32. At what temperature, the mean kinetic energy O
2

will be the same for H
2
 molecules at

–73ºC :-

(1) 127ºC (2) 527ºC (3) –73ºC   (4) –173ºC

33. An ideal heat engine working between

temperature T
1
 and T

2
 has an efficiency , the new

effciency if both the source and sink temperature

are doubled, will be :-

(1) 
2


(2)  (3) 2 (4) 3

34. Two samples A and B of a gas initially at the same

pressure and temperature are compressed from

volume V to V/2 (A isothermally and

adiabatically). The final pressure of A is :-

(1) Greater than the final pressure of B

(2) Equal to the final pressure of B

(3) Less than the final pressure of B

(4) Twice the final pressure of B

31. 
 ,  :-

V(0,0)

P

H
G
D

A E I

B C

F

(1) EF 
(2) CB 
(3) HI 
(4) AB 

32. 
A B –73ºC H

2
 

  :-
(1) 127ºC (2) 527ºC (3) –73ºC   (4) –173ºC

33. T
1
 T

2
 



 :-

(1) 
2


(2)  (3) 2 (4) 3

34. 
A B, V V/2 
 (A B )A 
 :-
(1) B 
(2) B  
(3) B 
(4) B 

PART B - PHYSICS
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35. P = 



 exp 

B

Z

K

 
  

  Temperature, P  Pressure

K
B
  Baltzman constant, Z  Distance

Dimension of  is :-

(1) M0L0T0 (2) M–1L1T2

(3) M0L2T0 (4) ML–1T–2

36. A bullet of mass 0.01 kg and travelling at a speed

of 500 ms–1 strikes a block of 2 kg, which is

suspended by a string of length 5 m. The centre

of gravity of the block is found to rise through

a vertical height of 0.1 m. The speed of the bullet

after it emerges from the block is :-

(1) 200 m/s (2) 240 m/s

(3) 220 m/s (4) 280 m/s

37. Force acting on the particle is ˆ ˆ(2i 3 j) N work

done by this force is zero. When a particle is

moved on the line 3y + kx = 5. Here value of K

is :-

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

38. V-t graph of an object 

10 20 30

10

20
V(m/s)

t(S) 

of mass 1 kg is

shown. Select the

wrong statement :-

(1) Work done on the object in 30s is zero
(2) The average acceleration of object is zero
(3) The average velocity of the object is zero
(4) The average force on the object is zero

35. P = 



 exp 

B

Z

K

 
  

  , P  
K

B
  , Z  

  :-
(1) M0L0T0 (2) M–1L1T2

(3) M0L2T0 (4) ML–1T–2

36. 0.01 kg 

2 kg  5 m 



0.1 m 

 :-
(1) 200 m/s (2) 240 m/s

(3) 220 m/s (4) 280 m/s

37.    ˆ ˆ(2i 3 j) N   
 3y + kx = 5  
       K 
  :-
(1) 2 (2) 4 (3) 6 (4) 8

38. 1kg  

10 20 30

10

20
V(m/s)

t(S) 

v-t 

 :-

(1)  30  
(2) 
(3) 
(4) 

      



11 / 26E / H

21–03–2013

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

SPACE FOR ROUGH WORK

MAJOR TEST

JEE-MAIN 2013

39. A particle of mass m moving with velocity u

makes an elastic one dimensional collision with

a stationary particle of mass m. They are in

contact for a very brief time T. Their force of

interaction increases from zero to F0 linearly in

time T/2 and decreases linearly to zero in

further time T/2. The magnitude of F0 is :-

F0

F

TT/2
t

(1) mu/T (2) 2 mu/T

(3) mu/2T (4) None of these

40. A body is rolling without slipping on a stationary

horizontal surface and its rotational kinetic energy

is equal to the translational kinetic energy. The

body is : -

(1) Disc (2) Sphere

(3) Cylinder (4) Ring

41. If the angular momentum of any rotating body

increases by 200%, then the increase in its kinetic

energy : -

(1) 400% (2) 800%

(3) 200% (4) 100%

42. A simple pendulum has a time period T
1
 when on

the earth's surface and T
2
 when taken to a height

R above the earth's surface, where R is the radius

of the earth. The value of T
2
/ T

1
 is : -

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

39. u m m 

 T         
T/2 F0 
T/2 
F0  :-

F0

F

TT/2
t

(1) mu/T (2) 2 mu/T

(3) mu/2T (4) 

40. 



 : -

(1)  (2) 

(3)  (4) 

41.  200%

  : -
(1) 400% (2) 800%

(3) 200% (4) 100%

42. T
1
 

R T
2

R   T
2
/ T

1
  : -

(1) 1 (2) 2 (3) 4 (4) 2
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43. A block of ice floats on a liquid of density 1.2

in a beaker then level of liquid when ice

completely melt : -

(1) Remains same

(2) Rises

(3) Lowers

(4) Nothing can be said

44. The total energy of the body executing S.H.M. is

E. Then the kinetic energy when the displacement

is half of the amplitude, is : -

(1) 
E

2
(2) 

E

4

(3) 
3E

4
(4) 

3
E

4

45. Three charges q, 2q and 4q are placed on straight

line at equal distances, then ratio of the force

exerted by q on 4q and the net force on 2q is :-

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

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

46. A spherical portion has been removed from a solid

sphere having a charge distributed uniformaly in

its volume as shown in the figure then the direction

of electric field at the centre

C
2
 of the cavity.

(1) In + y direction

y

xc1 c2
(2) In – y direction

(3) In + x direction

(4) In + z direction

43.  1.2 

: -

(1) 

(2) 

(3) 

(4) 

44.       E

   

 : -

(1) 
E

2
(2) 

E

4

(3) 
3E

4
(4) 

3
E

4

45. q, 2q  4q 
q 4q 2q 
 :-
(1) 1 : 6 (2) 6 : 1

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

46.  

(cavity) 
 C

2
 

 
(1) + y 

y

xc1 c2
(2) – y 
(3) + x 
(4) + z 
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47. In the circuit shown in figure E
1
 = E

2
 = 4V and

E
3
 = 2V and R = r

1
 = r

2
 = r

3
 = 1then potential

difference between A and B will be :-

BA

1V R

E1

E2

E3

r1

r2

r3

C

(1) 3V (2) 1V (3) –3V (4) –1V

48. Find current through the resistance 4 if

resistance of voltmeter is 4.

V

4

21

1

1

9V

(1)
1

2
A (2) 

3
A

2
(3) 1 A (4) 

3
A

4

49. In a series LCR circuit as shown in fig.

Find heat developed is 80 seconds

(1) 4000 Joule (2) 3500 Joule

(3) 3000 Joule (4) 2000 Joule

47.     E
1
 = E

2
 = 4V  E

3
 = 2V

 R = r
1
 = r

2
 = r

3
 = 1  A  B  

  :-

BA

1V R

E1

E2

E3

r1

r2

r3

C

(1) 3V (2) 1V (3) –3V (4) –1V

48. 4 
 4

V

4

21

1

1

9V

(1)
1

2
A (2) 

3
A

2
(3) 1 A (4) 

3
A

4

49.  LCR   

80  

(1) 4000 Joule (2) 3500 Joule

(3) 3000 Joule (4) 2000 Joule

   Key Filling     
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50. Two infinitely long linear conductors are
arranged perpendicular to each other and are
in mutually perpendicular planes as shown in
figure. If I1=2A along the y–axis and I2 = 3A
along –ve z–axis and AP = AB= 1 cm.  The
value of magnetic field strength B


 at P is–

I1

I2

AP

y

x

z

B


(1) (3 × 10–5 T) ĵ  + (–4 × 10–5 T) k̂

(2) (3 × 10–5 T) ĵ  + (4 × 10–5 T) k̂

(3) (4 × 10–5 T) ĵ  + (3 × 10–5 T) k̂

(4) (–3 × 10–5 T) ĵ  + (4 × 10–5 T) k̂
51. A police car with a siren of frequency 8 kHz is

moving with uniform velocity 36 km/hr towards
a tall building which reflects the sound waves. The
speed of sound in air is 320 m/s. The frequency
of the siren heard by the car driver is
(1) 8.50 kHz (2) 8.25 kHz
(3) 7.75 kHz (4) 7.50 kHz

52. A hollow pipe of length 0.8 m is closed at one end.
At its open end a 0.5 m long uniform string is
vibrating in its second harmonic and it resonates
with the fundamental frequency of the pipe. If the
tension in the wire is 50N and the speed of sound
is 320 ms–1, the mass of the string is
(1) 5 grams (2) 10 grams
(3) 20 grams (4) 40 grams

50. 

yI1= 2A
z–I2 = 3AAP = AB = 1 cm
 'P'B


 

I1

I2

AP

y

x

z

B


(1) (3 × 10–5 T) ĵ  + (–4 × 10–5 T) k̂

(2) (3 × 10–5 T) ĵ  + (4 × 10–5 T) k̂

(3) (4 × 10–5 T) ĵ  + (3 × 10–5 T) k̂

(4) (–3 × 10–5 T) ĵ  + (4 × 10–5 T) k̂
51. 8 kHz



36 km/hr320 m/s

(1) 8.50 kHz (2) 8.25 kHz
(3) 7.75 kHz (4) 7.50 kHz

52. 0.8 m       
   0.5 m
 
     
 50N  
320 ms–1
(1) 5 grams (2) 10 grams

(3) 20 grams (4) 40 grams
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53. A 20 cm long string having a mass of 1.0 g,

is fixed at both the ends. The tension in the

string is 0.5 N. The string is set into vibrations

using an external vibrator of frequency 100 Hz.

Find the separation (in cm) between the

successive nodes on the string.

(1) 2.5 cm (2) 5 cm

(3) 7.5 cm (4) 10 cm  

54. When a metal surface is illuminated by light of

wavelengths 400 nm and 250 nm, the maximum

velocities of the photoelectrons ejected are  v

and 2v respectively. The work function of the

metal is (h = Planck's constant, c = velocity of

light in air)

(1) 2 hc × 106 J

(2) 1.5 hc × 106 J

(3) hc × 106 J

(4) 0.5 hc × 106 J

55. An archaeologist analyses the wood in a

prehistoric structure and finds that C14 (Half

life = 5700 years) to C12 is only one-fourth of that

found in the cells of buried plants. The age of the

wood is about

(1) 5700 years (2) 2850 years

(3) 11,400 years (4) 22,800 years

56. Half-life of a radioactive substance is 20 minutes.

Difference between points of time when it is 33%

disintegrated and 67% disintegrated is

approximately

(1) 10 min (2) 20 min

(3) 30 min (4) 40 min

53. 20 cm 1.0 g 

0.5 N 

100 Hz (vibrator) 



(cm ) 
(1) 2.5 cm (2) 5 cm

(3) 7.5 cm (4) 10 cm

54. 400 nm 250 nm 

v 2v 
(h = c =  )

(1) 2 hc × 106 J

(2) 1.5 hc × 106 J

(3) hc × 106 J

(4) 0.5 hc × 106 J

55. 
C14 (= 5700 ) C12

(buried plants) 

 
(1) 5700  (2) 2850  

(3) 11,400   (4) 22,800  
56. 20 

33% 
67% 

(1) 10  (2) 20 

(3) 30  (4) 40 
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57. A potential difference of 2V is applied between

the opposite faces of a Ge crystal plant of area

1 cm2 and thickness 0.5 mm. If the concentration

of electron in Ge is 2 × 1019/m2 and mobilities of

electrons and holes are 
2m

0.36
volt s

 and

m
0.14

volt s
 respectively, then the current

flowing through the plate will be -

(1) 0.25 A (2) 0.45 A

(3) 0.56 A (4) 0.64 A

58. Statement–1 : Newton's second law of motion is

the main law of motion.

Statement–2 : Newton's I and III law are

contained in II law.

(1) Statement–1 is true, Statement–2 is true;

Statement–2 is not the correct explanation

of Statement–1.

(2) Statement–1 is false, Statement–2 is true.

(3) Statement–1 is true, Statement–2 is false.

(4) Statement–1 is true, Statement–2 is true;

Statement–2 is the correct explanation of

Statement–1.

57. 

2V   

1 cm2 0.5 mm

 2 × 1019/m2 

  
2m

0.36
volt s

 

m
0.14

volt s
     -

(1) 0.25 A (2) 0.45 A

(3) 0.56 A (4) 0.64 A

58. –1 :   

–2 : 

 

(1) -1 -2 -2, -1 



(2) -1 -2 

(3) -1 -2 

(4) -1    -2   -2,

 -1 
Use stop, look and go method in reading the question
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59. Statement–1 : The stream of water flowing at

high speed from a garden hose pipe tends to spread

like a fountain when held vertically up, but tends

to narrow down when held vertically down.

Statement–2 : In any stream line flow of an

incompressible fluid, the volume flow rate of the

fluid remains constant.

(1) Statement–1 is true, Statement–2 is true;

Statement–2 is not the correct explanation

of Statement–1.

(2) Statement–1 is false, Statement–2 is true.

(3) Statement–1 is true, Statement–2 is false.

(4) Statement–1 is true, Statement–2 is true;

Statement–2 is the correct explanation of

Statement–1.

60. Statement–1 : When two proton's are taken

away from each other then potential energy of

the system decreases.

Statement–2 : Work is done by the system of

similar charges in seperating them.

(1) Statement–1 is true, Statement–2 is true;

Statement–2 is not the correct explanation

of Statement–1.

(2) Statement–1 is false, Statement–2 is true.

(3) Statement–1 is true, Statement–2 is false.

(4) Statement–1 is true, Statement–2 is true;

Statement–2 is the correct explanation of

Statement–1.

59. –1 : (Hose pipe)



 
–2 : 
  
(1) -1 -2 -2, -1 


(2) -1 -2 

(3) -1 -2 

(4) -1    -2   -2,

 -1 

60. –1 : 



–2 : 



(1) -1 -2 -2, -1 

 

(2) -1 -2 

(3) -1 -2 

(4) -1 -2 -2, -1


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61. Calculate equilibrium constant (approx) at

25°C for the cell reaction

Fe
(s)

 + CuSO
4
 FeSO

4 
+ Cu

(s)

Given : 2Fe / Fe
E 
 = +0.453 volt ;

     2Cu / Cu
E 
  = –0.3435 volt

(1) 1.0 × 1025 (2) 1.0 × 1020

(3) 1.0 × 1027 (4) 1.0 × 1022

62. A current of 2.6 ampere was passed through

CuSO
4
 solution for 380 sec. The amount of Cu

deposited is (at. wt. of Cu = 63.5) :-

(1) 0.325 gm (2) 0.635 gm

(3) 6.35 gm (4) None of these

63. Uncertainty in position and momentum are equal.

Uncertainty in velocity is :-

(1) 
h


(2) 

h

2

(3) 
1 h

2m 
(4) None of these

61. 25°C 


Fe
(s)

+CuSO
4
 FeSO

4
+Cu

(s)

 : 2Fe / Fe
E 
 = +0.453  ;

     2Cu / Cu
E 
  = –0.3435 

(1) 1.0 × 1025 (2) 1.0 × 1020

(3) 1.0 × 1027 (4) 1.0 × 1022

62. 2.6 CuSO
4
 380 sec

         

Cu  (Cu = 63.5) :-

(1) 0.325  (2) 0.635 

(3) 6.35  (4) 

63. 

 :-

(1) 
h


(2) 

h

2

(3) 
1 h

2m 
(4) 

PART C - CHEMISTRY

Take it Easy and Make it Easy
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64. The following data certain to reaction between

A and B ;

S.No. [A] [B] Rate

mol. L–1 mol. L–1 mol. L–1. t–1

I 1 × 10–2 2 × 10–2 2 × 10–4

II 2 × 10–2 2 × 10–2 4 × 10–4

III 2 × 10–2 4 × 10–2 8 × 10–4

Which of the following inference(s) can be

drawn from the above data

[a] Rate constant of the reaction is 10–4

[b] Rate law of the reaction is k [A] [B]

[c] Rate of reaction increases four times on

doubling the concentration of both the

reactants

Select the correct answer

Codes :

(1) a, b and c (2) a and b

(3) b and c (4) c alone

65. The equilibrium constant K
p1

 and K
p2

 for the

reactions X   2Y and Z   P + Q ;

respectively are in the ratio of 1 : 9. If the degree

of dissociation of X and Z be equal then calculate

value of 2

1

p
.

p
 Where p

1 
and p

2 
are total pressure

of given two reactions at their equilibrium.

(1) 9 (2) 1/9 (3) 6 (4) 1/6

64. A  B 


 [A] [B] Rate

 mol. L–1 mol. L–1 mol. L–1. t–1

I 1 × 10–2 2 × 10–2 2 × 10–4

II 2 × 10–2 2 × 10–2 4 × 10–4

III 2 × 10–2 4 × 10–2 8 × 10–4



[a] 10–4 

[b] k [A] [B] 

[c]     




 :

(1) a, b  c (2) a b

(3) b c (4) c

65. X   2Y Z   P + Q 

   K
p1

 K
p2

 

1 : 9 X Z () 

 2

1

p
p
p

1 
p

2 


     

(1) 9 (2) 1/9 (3) 6 (4) 1/6
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66. Which of the following mixture of solutions

has pH = 1.0 ?

(1) 100 mL 
M
10

HCl + 100 mL 
M
10

NaOH

(2) 55 mL 
M
10

HCl + 45 mL 
M
10

NaOH

(3) 10 mL 
M
10

HCl + 90 mL 
M
10

NaOH

(4) 75 mL 
M
5

HCl + 25 mL 
M
5

NaOH

67. A complex is prepared by mixing CoCl
3
 and NH

3
,

0.1 m solution of this complex was found to

Freeze at –0.372 °C. The formula of complex is

(Molal depression constant of water = 1.86°C/m)

(1) [Co(NH
3
)

6
]Cl

3
(2) [Co(NH

3
)

5
Cl]Cl

2

(3) [Co(NH
3
)

4
Cl

2
]Cl (4) [Co(NH

3
)

3
Cl

3
]

68. Sodium metal adopts bcc structure, the distance

between nearest sodium atom 0.368 nm. The edge

length of the unit cell is :-

(1) 0.368 nm. (2) 0.184 nm.

(3) 0.575 nm. (4) 0.425 nm.

69. 4.6 × 1022 atoms of an element weigh 13.8 g. The

atomic mass of the element is :-

(1) 290 (2) 180 (3) 34.4 (4) 10.4

66. pH = 1.0 ?

(1) 100 mL 
M
10

HCl + 100 mL 
M
10

NaOH

(2) 55 mL 
M
10

HCl + 45 mL 
M
10

NaOH

(3) 10 mL 
M
10

HCl + 90 mL 
M
10

NaOH

(4) 75 mL 
M
5

HCl + 25 mL 
M
5

NaOH

67. CoCl
3
  NH

3 
 

0.1 m –0.372 °C 

 :-

( = 1.86°C/m)

(1) [Co(NH
3
)

6
]Cl

3
(2) [Co(NH

3
)

5
Cl]Cl

2

(3) [Co(NH
3
)

4
Cl

2
]Cl (4) [Co(NH

3
)

3
Cl

3
]

68. BCC 
0.368 nm. 
  :-

(1) 0.368 nm. (2) 0.184 nm.

(3) 0.575 nm. (4) 0.425 nm.

69. 4.6 × 1022 13.8 g 
  :-
(1) 290 (2) 180 (3) 34.4 (4) 10.4
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70. The graph between log(x/m) and log P is a

straight line at angle 45° with intercept OA as

shown. Hence (x/m) at a pressure of 2 atm is

(1) 2

(2) 4           
45°

log 2

log P

log
x
m
O

A

(3) 8

(4) 1

71. Which of the following reaction represent the

bond energy :-

(1) HCl(g) 
1

2
H

2
(g) + 

1

2
Cl

2
(g)

(2) HCl(g) H+(g) + Cl–(g)

(3) HCl(g) H(g) + Cl(g)

(4) 2HCl(g) H
2
(g) + Cl

2
(g)

72. In the analysis of basic radicals, the group reagent

H
2
S gas is generally used in the group:-

(1) I and II (2) II and III

(3) III and IV (4) II andIV

73. Nessler's reagent is used to detect :-

(1) 2
4CrO  (2) 3

4PO  (3) 4MnO (4) 4NH

74. Which of the following ore is calcinated during
extraction :-
(a) Argentite (b) Calamine
(c) Azurite (d) Magnesite
(1) a & d (2) b & c
(3) b, c & d (4) a, c & d

70. log(x/m)log P 
45° OA  
2 atm x/m  :-
(1) 2

(2) 4           
45°

log 2

log P

log
x
m
O

A

(3) 8

(4) 1

71. 
 :-

(1) HCl(g) 
1

2
H

2
(g) + 

1

2
Cl

2
(g)

(2) HCl(g) H+(g) + Cl–(g)

(3) HCl(g) H(g) + Cl(g)

(4) 2HCl(g) H2(g) + Cl2(g)

72. H
2
S 

  :-
(1) I and II (2) II and III

(3) III and IV (4) II andIV

73.   :-

(1) 2
4CrO  (2) 3

4PO  (3) 4MnO (4) 4NH

74.  

(a)  (b) 
(c)  (d) 
(1) a  d (2) b  c
(3) b, c  d (4) a, c  d

      
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75. Cl2O6(s) :-

(1) sp  (2) sp2 

(3) sp3  (4) dsp2 

76. P
2
O

5
    

P–O–P :-

(1) 16 (2) 22

(3) 26 (4) 30

77. Ni(CO)X, Fe(CO)y  Kz[Fe(CN6] EAN

 :-
(1) x < y < z (2) x = y > z

(3) x = z < y (4) x > y = z

78. IP2  IP3 
(1) Na (2) Mg (3) Al (4) Si

79. -I -II 

    -I        -II

(A)  (i)   Fe4[Fe(CN)6]3

(B)  (ii)  Fe[(H2O)5NO]SO4

(C)  (iii)  Al(C2H5)3 + TiCl4

(D)  (iv)  Fe3[Fe(CN)6]2

 :-
  A B        C        D

(1) (iii)      (ii)      (iv)      (i)

(2) (iii)      (i)       (iv)      (ii)

(3) (iii)      (ii)       (i)       (iv)

(4)  (i)       (ii)      (iii)      (iv)

75. Inionic part of Cl2O6(s) will be :-

(1) sp hybridised (2) sp2 hybridised

(3) sp3 hybridised (4) dsp2 hybridised

76. Sum of number of lone pair of electron and

P–O–P linkage present in dimer of P
2
O

5
 are :-

(1) 16 (2) 22

(3) 26 (4) 30

77. Compounds Ni(CO)X, Fe(CO)y and Kz[Fe(CN)6]

follow EAN rule then :-

(1) x < y < z (2) x = y > z

(3) x = z < y (4) x > y = z

78. Which shows sudden jump between IP2 and IP3

(1) Na (2) Mg (3) Al (4) Si

79. Match list-I with list-II and select

    List-I        List-II

(A) Zeiglernata catalyst (i)  Fe4[Fe(CN)6]3

(B) Brown ring complex (ii)  Fe[(H2O)5NO]SO4

(C) Prussian Blue (iii) Al(C2H5)3 + TiCl4

(D) Turnbull Blue (iv) Fe3[Fe(CN)6]2

Correct code is :-

  A B        C        D

(1) (iii)      (ii)      (iv)      (i)

(2) (iii)      (i)       (iv)      (ii)

(3) (iii)      (ii)       (i)       (iv)

(4)  (i)       (ii)      (iii)      (iv)
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80.  :-
(a)  Mg(HCO3)2 

(b) H2O2 



(c) D2O 

(d) Fe2O3 

(1) a, b (2) b, c, d

(3) only c, d (4) a, c, d

81.  ?

(1) PH3  NH3

(2) 

(3) HF H2O 

(4) 


82. M  :-

m










(1) M
2
SO

4
(2) M

2
SO

3

(3) MSO
4

(4) MSO
3

80. Which of the following is/are correct :-

(a) Mg(HCO3)2 is responsible for permanent

hardness

(b) H2O2 is behave as oxidising and reducing

agent

(c) D2O is used as moderator

(d) Fe2O3 is used as catalyst in Bosch process

(1) a, b (2) b, c, d

(3) only c, d (4) a, c, d

81. Which statement is correct ?

(1) NH3 is less acidic than PH3

(2) density of ice is more than water

(3) HF has more boiling point than H2O

(4) Ortho nitrophenol has less vapour pressure

than para nitrophenol

82. Element M forms which types of sulphate :-

m

A
t.

v
o
l.

At. wt.

(1) M
2
SO

4
(2) M

2
SO

3

(3) MSO
4

(4) MSO
3

       
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83. Which of following is maximum acidic ?

(1)  
OH

COOH

(2)  

OH

COOH

(3)   

OH

COOH

(4) 
HO

COOH
OH

84. Identify most stable carbocation :

(1) 



(2) 



(3) (4) 


85. Which of the following compounds, conjugate

base is stablized by d-orbital resonance -

(1) Cl
3
C–CH

2
CO

2
H (2) Cl

3
C–CO

2
H

(3) Cl
3
CH (4) 

OH

Cl

83. ?

(1)  
OH

COOH

(2)  

OH

COOH

(3)   

OH

COOH

(4) 
HO

COOH
OH

84. :

(1) 



(2) 



(3) (4) 


85.     d-



(1) Cl
3
C–CH

2
CO

2
H (2) Cl

3
C–CO

2
H

(3) Cl
3
CH (4) 

OH

Cl
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86.    H C–C C–CH3 3
HBr (excess)

1. CH MgX3

(P)

(Q) (R)

aq. NaOH

2. H+

Product (R) is :

(1) 3° alkyl bromide (2) 2° alcohol

(3) 3° alcohol (4) alkane

87. 0.5% aq. NaOH /
?

O

(1) 

O O

      (2) 

O O

H

(3) 
O

O

(4) 

O

88. Methyl magnesium halide reacts with which

compound to give n-propyl alcohol ?

(1) CO
2

(2) H
2
C=O, H+

(3) 
O

 , H+ (4) CH
3
–CH=O, H+

89. To detect the reducing and non reducing sugar,

which of the following test is used :-

(1) Molisch test (2) Biuret test

(3) Fehling test (4) Millon's test

90. Given the polymers (i) Nylon 6,6 (ii) Buna-S,

(iii) Polythene, arrange these in increasing order

of their inter-molecular forces (lower to higher):-

(1) (i) > (ii) > (iii) (2) (ii) > (iii) > (i)

(3) (ii) < (iii) < (i) (4) (iii) < (i) < (ii)

86.    H C–C C–CH3 3
HBr (excess)

1. CH MgX3

(P)

(Q) (R)

aq. NaOH

2. H+

 (R)  :
(1) 3°  (2) 2° 
(3) 3°  (4) 

87. 0.5% aq. NaOH /
?

O

(1) 

O O

      (2) 

O O

H

(3) 
O

O

(4) 

O

88. n-
?
(1) CO

2
(2) H

2
C=O, H+

(3) 
O

 , H+ (4) CH
3
–CH=O, H+

89. 
:-
(1)  (2) 
(3)  (4) 

90.      (i) Nylon  6,6 (ii) Buna-S,

(iii) Polythene 
 :-
(1) (i) > (ii) > (iii) (2) (ii) > (iii) > (i)

(3) (ii) < (iii) < (i) (4) (iii) < (i) < (ii)

Your moral duty is that to prove  is 
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