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1. An ac source of angular frequency  is fed

across a resistor R and a capacitor C in series.

The current registered is I. If now the frequency

of source is changed to /3 (but maintaining

the same voltage), the current in the circuit is

found to be halved. Then the ratio of reactance

to resistance at the original frequency  is :

(1) 3/ 5 (2) 5/3

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

2. A wire forming one cycle of sine curve is moved

in x-y plane with velocity 
x y
ˆ ˆv v i v j 


. There

exist a magnetic field 0
ˆB B k 


. Find the motional

emf develop across the ends PQ of wire.

B

P Q x

y

x

z

(1) 2VyB0 (2) VmB0

(3) VyB0 (4) None

1.  R

CI

/3 





(1) 3/ 5 (2) 5/3

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

2. x-y 


x y
ˆ ˆv v i v j 


  

 0
ˆB B k 


 PQ

 

B

P Q x

y

x

z

(1) 2VyB0 (2) VmB0

(3) VyB0 (4)  

PART A - PHYSICS

BEWARE OF NEGATIVE MARKING

HAVE CONTROL  HAVE PATIENCE  HAVE CONFIDENCE  100% SUCCESS
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3. A rectangular loop with a sliding connector of

length  = 1.0 m is situated  in a uniform

magnetic field B =2T perpendicular to the

plane of loop. Resistance of connector is

r = 2. Two resistance of 6 and 3 are

connected as shown in figure. Find the external

force required to keep the connector moving

with a constant velocity v = 2 m/s.



B



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

4. In the given circuit, find the ratio of i
1
 to i

2
 where

i
1
 is the initial (at t = 0) current and i

2
 is steady

state (at t=) current through the battery :-

10V

2mH

4 4

6

(1) 0.8 (2) 1 (3) 0.6 (4) 0.2

5. The power factor of the circuit is 
1

2
. The

capacitance of the circuit is equal to

2 H

2 sin (100t)

C

100

(1) 400 F (2) 300 F

(3) 100 F (4) 200 F

3.  = 1.0 m      (sliding

connector) 
  B =2T 
r = 2 6 
3 
v = 2 m/s




B



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

4. i
1
  i

2
 

 (t = 0 
i
1
  (t=)  i

2
 

10V

2mH

4 4

6

(1) 0.8 (2) 1 (3) 0.6 (4) 0.2

5. 
1

2




2 H

2 sin (100t)

C

100

(1) 400 F (2) 300 F

(3) 100 F (4) 200 F
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6. A metal rod of resistance 20 is fixed along

a diameter of a conducting ring of radius

0.1 m and lies on x-y plane. There is a magnetic

field ˆB (50T)k


. The ring rotates with an angular

velocity  = 20 rad/s about its axis. An external

resistance of 10 is connected across the centre

of the ring and rim. The current through external

resistance is :-

(1) 
1

A
4

(2) 
1

A
2

(3) 
1

A
3

(4) Zero

7. As shown in the figure, P and Q are two coaxil

conducting loops separated by some distance.

When the switch S is closed, a clockwise current

I
p 
flows in P (as seen by E) and an induced current

1QI flows in Q. The switch remains closed for a

long time. When S is opened, a current 
2QI flows

in Q. Then the direction 
1QI and 

2QI (as seen by

E) are :

Q
E

P

Battery

S

(1) respectively clockwise and anticlockwise

(2) both clockwise

(3) both anticlockwise

(4) respectively anticlockwise and clockwise

6. 20 0.1 
x-y 

 ˆB (50T)k


 
 = 20 rad/s 
10 

:-

(1) 
1

A
4

(2) 
1

A
2

(3) 
1

A
3

(4) 

7. P  Q 

S  P 

P  E Q 

Q1
 

 S Q  Q2
 Q1

 Q2

E 

Q
E

P

Battery

S

(1)    

(2)  

(3)  

(4)    

      
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8. A ball is dropped from a height of 20 m above

the surface of water in a lake. The refractive

index of water is 4/3. A fish inside the lake, in

the line of fall of the ball, is looking at the ball.

At an instant, when the ball is 12.8 m above

the water surface, the fish sees the speed of ball

as [Take g = 10 m/s2.]

(1) 9 m/s (2) 12 m/s

(3) 16 m/s (4) 21.33 m/s

9. A biconvex lens of focal length 15 cm is in front

of a plane mirror. The distance between the lens

and the mirror is 10 cm. A small object is kept

at a distance of 30 cm from the lens. The final

image is

(1) virtual and at a distance of 16 cm from the mirror

(2) real and at a distance of 16 cm from the mirror

(3) virtual and at a distance of 20 cm from the mirror

(4) real and at a distance of 20 cm from the mirror

10. Image of an object approaching a convex mirror

of radius of curvature 20 m along its optical axis

is observed to move from 
25

3
m to 

50

7
m in

30 seconds. What is the speed of the object in km

per hour?

(1) 2 km/hr. (2) 3 km/hr.

(3) 4 km/hr. (4) 5 km/hr.

8. 20m
4/3



12.8 m  



[g = 10 m/s2.]

(1) 9 m/s (2) 12 m/s

(3) 16 m/s (4) 21.33 m/s

9. 15 cm 

  

10 cm30 cm

 

(1) 16 cm 

(2) 16 cm 

(3) 20 cm 

(4) 20 cm 

10. 20m

30 sec
25

3
m  50

7
m

       km/hour    


(1) 2 km/hr. (2) 3 km/hr.

(3) 4 km/hr. (4) 5 km/hr.
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11. A large glass slab 
5

3

 
  
 

 of thickness 8 cm

is placed over a point source of light on a plane

surface. It is seen that light emerges out of the

top surface of the slab from a circular area of

radius R cm. What is the value of R?

(1) 6 cm (2) 12 cm

(3) 3 cm (4) 18 cm

12.  Young's double slit experiment is carried out by

using green, red and blue light, one color at a time.

The fringe widths recorded are G , R  and B ,

respectively. Then

(1) G B R    (2) B G R   

(3) R B G    (4) R G B   

Paragraph : (Q. No. 13 and 14)

Most materials have the refractive index, n>1. So,
when a light ray from air enters a naturally
occurring material, then by Snell's law,

1 2

2 1

sin

sin

n

n




 , it is understood that the refracted ray

bends towards the normal. But it never emerges
on the same side of the normal as the incident ray.
According to electromagnetism, the refractive
index of the medium is given by the relation,

r r

c
n

v
 

 
     , where c is the speed of

electromagnetic waves in vacuum, v its speed in
the medium, 

r
 and 

r
 are the relative permittivity

and permeability of the medium respectively.

11. 
5

3

 
  
 

 8 cm 



 R cm 

R

(1) 6 cm (2) 12 cm

(3) 3 cm (4) 18 cm

12. 


 G , R   B 



(1) G B R    (2) B G R   

(3) R B G    (4) R G B   

 : ( 13  14)

n >1  



Snell's 
1 2

2 1

sin

sin

n

n




 







  r r

c
n

v
 

 
           c

 v


r
  

r
 


r
  

r

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In normal materials, both 
r
 and 

r
 are positive,

implying positive n for the medium. When both


r
 and 

r
 are negative, one must choose the

negative root of n. Such negative refractive index
materials can now be artificially prepared and
are called meta-materials. They exhibit
significantly different optical behaviour, without
violating any physical laws. Since n is negative,
it results in a change in the direction of
propagation of the refracted light. However,
similar to normal materials, the frequency of
light remains unchanged upon refraction even
in meta-materials.

13. For light incident from air on a meta-material,

the appropriate ray diagram is

(1) (2) 

1

Meta-material

Air

2

(3) 

1

2

Meta-material

Air

(4) 

1

2

Meta-material

Air

14. Choose the correct statement.

(1) The speed of light in the meta-material is v = c|n|

(2) The speed of light in the meta-material is v=
c

n
(3) The speed of light in the meta-material is v = c.

(4) The wavelength of the light in the meta-

material (
m
) is given by 

m
 = 

air
|n|, where


air

 is the wavelength of the light in air.

 n 
r
  

r
 

n

n

(meta-material)



n






13. (air)


(1) (2) 

1

Meta-material

Air

2

(3) 

1

2

Meta-material

Air

(4) 

1

2

Meta-material

Air

14. 
(1) v = c|n|

(2) v = 
c

n


(3)v = c 
(4)  (

m
) 

m
 = 

air
|n|

  
air
    


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15. The kinetic energy of an electron gets tripled,

then the de Broglie wavelength associated with

it will be 1/n times, where n = :-

(1) 
1

3
(2) 3 (3) 

1

3
(4) 3

16. According to de-Broglie, the de-Broglie

wavelength for electron in an orbit of (radius

4.8 × 10
–11

 m) hydrogen atom is 10
–10

 m. The

principle quantum number for this electron is :-

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

17. The work functions of metals A and B are in the

ratio 1 : 2. If light of frequencies ƒ and 2ƒ are

incident on the surface of A and B respectively,

the ratio of the maximum kinetic energies of

photoelectrons emitted is (ƒ is greater than

threshold frequency of A, 2ƒ is greater than

threshold frequency of B)

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

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

18. When radiation of wavelength  is incident on a

metallic surface, the stopping potential is 4.8

volts. If the same surface is illuminated with

radiation of double the wavelength, then the

stopping potential becomes 1.6 volts. Then the

threshold wavelength for the surface is :-

(1) 2 (2) 4 (3) 6 (4) 8

15.    
1/n  
n = :-

(1) 
1

3
(2) 3 (3) 

1

3
(4) 3

16. 
(= 4.8 × 10

–11
 m) 

10
–10

 m 
 :-

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

17. A  B 1 : 2 

ƒ  2ƒ A  B 



(ƒ, A 

2ƒ, B )

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

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

18.      

   4.8  

         

 1.6     

 :-

(1) 2 (2) 4 (3) 6 (4) 8
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19. A photon of 1.7 × 10–13 Joules is absorbed by

a material under special circumstances. The

correct statement is :-

(1) Electrons of the atom of absorbed material will

go the higher energy states

(2) Electron and positron pair will be created

(3) Only positron will be produced

(4) Photoelectric effect will occur and electron

will be produced

20. The correct graph between the energy E of an

electron and its de-Broglie wavelength  will be:-

(1) 

logE

lo
g


(2) 

logE

lo
g


(3) 

logE

lo
g

(4) 

logE

lo
g

21. The figure indicates the energy level diagram of

an atom and the origin of six spectral lines in

emission (e.g. line no. 5 arises from the transition

from level B to A). Which of the following

spectral lines will also occur in the absorption

spectra :-
C

B

A

X
1 2 3 4 5 6

(1) 1, 4, 6 (2) 4, 5, 6

(3) 1, 2, 3 (4) 1, 2, 3, 4, 5, 6

19. 1.7 × 10–13   
      
 :-
(1) 


(2) 
(3) 
(4)     


20. E 
  log E  log   :-

(1) 

logE

lo
g


(2) 

logE

lo
g


(3) 

logE

lo
g

(4) 

logE

lo
g

21. 

(5 B 

A ) 

  :-
C

B

A

X
1 2 3 4 5 6

(1) 1, 4, 6 (2) 4, 5, 6

(3) 1, 2, 3 (4) 1, 2, 3, 4, 5, 6
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22. In the Bohr model of a hydrogen atom, the

centripetal force is furnished by the coulomb

attraction between the proton and the electron. If

a
0
 is the radius of the ground state orbit, m is the

mass, e is the charge on the electron and 
0
 is the

vacuum permittivity, the speed of the electron

in first excited state is :-

(1) 
0 0

e

4 a m (2) 
0 0

e

a m

(3) 
0 0

e

4 a m (4) 0 04 a m

e



23. At any instant the ratio of the amount of

radioactive substances is 2 : 1. If their half lives

be respectively 12 and 16 hours, then after two

days, what will be the ratio of the substances :-

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

24. Activity of radioactive element decreased to

one third of original activity R
0
 in 9 years. After

further 9 years, its activity will be :-

(1) R
0

(2) 0

2
R

3

(3) 
0R

9
(4) 

0R

6

22. 



a
0
 m 

e  
0

 :-

(1) 
0 0

e

4 a m (2) 
0 0

e

a m

(3) 
0 0

e

4 a m (4) 0 04 a m

e



23.   
2 : 1 12 
16    
 :-

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

24. 9 
R

0 


9  :-

(1) R
0

(2) 0

2
R

3

(3) 
0R

9
(4) 

0R

6

   Key Filling     
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25. Mass spectrometric analysis of potassium and

argon atoms in a Moon rock sample shows that
the ratio of the number of (stable) 

40
Ar atoms

present to the number of (radioactive) 
40

K
atoms is 10.3. Assume that all the argon atoms

were produced by the decay of potassium
atoms, with a half-life of 1.25 × 10

9
 yr. How

old is the rock:-
(1) 2.95 × 10

11
 yr (2) 2.95 × 10

9
 yr

(3) 4.37 × 10
9
 yr (4) 4.37 × 10

11
 yr

26. Energy released in the fission of a single 
92

U235

nucleus is 200 MeV. The fission rate of a 
92

U
235

fuelled reactor operating at a power level of 5W

is :-

(1) 1.56 × 10
10 

s
–1

(2) 1.56 × 10
11 

s
–1

(3) 1.56 × 10
16 

s
–1

(4) 1.56 × 10
17 

s
–1

27. Highly energetic electrons are bombarded on

a target of an element containing 30 neutrons.

The ratio of radii of nucleus to that of Helium

nucelus is 14
1/3. The atomic number of nucleus

will be :-

(1) 25 (2) 26

(3) 56 (4) 30

28. If the binding energy per nucleon in Li7 and

He
4
 nuclei are respectively 5.60 MeV

and 7.06 MeV, then energy of reaction

Li
7
 + p  2 

2
He

4
 is :-

(1) 19.6 MeV (2) 2.4 MeV

(3) 8.4 MeV (4) 17.3 MeV

25. 

40

Ar   40
K

10.3 

1.25 × 10

9
 yr. :-

(1) 2.95 × 10
11 yr (2) 2.95 × 109 yr

(3) 4.37 × 109 yr (4) 4.37 × 1011 yr

26. 
92

U235      

200 MeV 
92

U
235

 5W 

 :-

(1) 1.56 × 10
10 

s
–1

(2) 1.56 × 10
11 

s
–1

(3) 1.56 × 10
16 

s
–1

(4) 1.56 × 10
17 

s
–1

27. 
30 
 141/3 
 :-

(1) 25 (2) 26

(3) 56 (4) 30

28. Li
7
  He

4
 

5.60 MeV  7.06 MeV 

Li
7
 + p  2 

2
He

4
  :-

(1) 19.6 MeV (2) 2.4 MeV

(3) 8.4 MeV (4) 17.3 MeV

Use stop, look and go method in reading the question
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29. A signal wave of frequency 12 kHz is

modulated with a carrier wave of frequency

2.51 MHz. The upper and lower side band

frequencies are respectively :-

(1) 2512 kHz and 2508 kHz

(2) 2522 kHz and 2488 kHz

(3) 2502 kHz and 2498 kHz

(4) 2522 kHz and 2498 kHz

30. In the circuit given below, V(t) is the sinusoidal

voltage source, voltage drop V
AB

(t) across the

resistance R is :-

~ V(t)

R =1502 R =1001 
VABR

D1 D2

(1) Is half wave rectified

(2) Is full wave rectified

(3) Has the same peak value in the positive and

negative half cycle

(4) Has different peak values during positive and

negative half cycle

31. A transistor is used as an amplifier in CB mode

with a load resistance of 5 k the current gain

of amplifier is 0.98 and the input resistance is

70, the voltage gain and power gain respectively

are :-

(1) 70, 68.6 (2) 80, 75.6

(3) 60, 66.6 (4) 90, 96.6

29. 12 kHz 2.51 MHz.



:-

(1) 2512 kHz and 2508 kHz

(2) 2522 kHz and 2488 kHz

(3) 2502 kHz and 2498 kHz

(4) 2522 kHz and 2498 kHz

30. V(t) 
R  V

AB
(t)  :-

~ V(t)

R =1502 R =1001 
VABR

D1 D2

(1)  

(2)  

(3) 



(4)    


31. 

5 k 

0.98 70 
 :-

(1) 70, 68.6 (2) 80, 75.6

(3) 60, 66.6 (4) 90, 96.6
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32. The logic circuit shown below has the input

waveforms 'A' and 'B' as shown. Pick out the

correct output waveform :-

Y

A

B

Input A

Input B

(1) 

(2) 

(3) 

(4) 

33. The resonance frequency of the tank circuit of an

oscillator when L = 2

10
mH


 and C = 0.04 µF

are connected in parallel is :-

(1) 250 kHz (2) 25 kHz

(3) 2.5 kHz (4) 25 MHz

32. 'A' 'B'

:-

Y

A

B

 A

 B

(1) 

(2) 

(3) 

(4) 

33. L = 
2

10
mH


 

C = 0.04 µF 
 :-
(1) 250 kHz (2) 25 kHz

(3) 2.5 kHz (4) 25 MHz
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34. The energy band diagrams for three

semiconductor samples of silicon are as shown.

We can then assert that :-

X Y Z

(1) Sample X is undoped while sample Y and Z

have been doped with a third group and a fifth

group impurity respectively

(2) Sample X is undoped while both samples Y

and Z have been doped with a fifth group

impurity

(3) Sample X has been doped with equal amounts

of third and fifth group impurities while

samples Y and Z are undoped

(4) Sample X is undoped while samples Y and

Z have been doped with a fifth group and a

third group impurity respectively

35. The truth table shown in figure is equivalent

for :-

A 0 0 1 1
0 1 0 1

Y 1 0 0 0

(1) 

A

B

Y (2) 

A B

Y

(3) 
A

B
Y (4) 

A B Y

34. 
:-

X Y Z

(1) X Y  Z 



(2) X Y  Z 



(3) X  

Y  Z 

(4) X Y  Z 

 

35.  (Truth table) 
 :-

A 0 0 1 1
0 1 0 1

Y 1 0 0 0

(1) 

A

B

Y (2) 

A B

Y

(3) 
A

B
Y (4) 

A B Y
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36. Which one represents an impossible arrangement:

n  m s

(1) 3 2 –2 1/2

(2) 4 0 0 1/2

(3) 3 2 –3 1/2

(4) 5 3 0 1/2

37. Which orbit of Be+3 has the same orbit radius

as that of the ground state of hydrogen atom:-

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

38. The frequency of radiation emitted when the

electron falls from n = 4 to n = 1 in a hydrogen

atom will be

(Given h = 6.625 × 10–34 Js) :-

(1) 3.08 × 1015 s–1

(2) 2.00 × 1016 s–1

(3) 1.54 × 1017 s–1

(4) 1.03 × 1014 s–1

39. Arrange the following in increasing order of

energy :-

(i) n = 4,  = 2, m = –1, s = +½

(ii) n = 3,  = 2, m = –1, s = –½

(iii) n = 4,  = 0, m = 0, s = +½

(iv) n = 5,  = 0, m = 0, s = –½

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

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

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

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

36. :
n  m s

(1) 3 2 –2 1/2

(2) 4 0 0 1/2

(3) 3 2 –3 1/2

(4) 5 3 0 1/2

37. Be+3 
:-
(1) 3 (2) 2 (3) 4 (4) 5

38. n = 4  n = 1

       

(   h = 6.625 × 10–34 Js):-

(1) 3.08 × 1015 s–1

(2) 2.00 × 1016 s–1

(3) 1.54 × 1017 s–1

(4) 1.03 × 1014 s–1

39.                 
:-
(i) n = 4,  = 2, m = –1, s = +½

(ii) n = 3,  = 2, m = –1, s = –½

(iii) n = 4,  = 0, m = 0, s = +½

(iv) n = 5,  = 0, m = 0, s = –½

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

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

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

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

PART B - CHEMISTRY

Take it Easy and Make it Easy
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40. If velocity of a particle A is 50% of velocity of

particle B and mass of B is 25% more than mass

of A. If wavelength of A is 10Å then calculate

wavelength of B :-

(1) 4Å

(2) 20Å

(3) 6.0Å

(4) None

41. Ammonium chloride crystallizes in a body-centred

cubic lattice with edge length of unit cell equal to

387 pm. If the radius of Cl– ion is 181 pm, the

radius of NH
4

+ ion would be approximately-

(1) 116 pm

(2) 154 pm

(3) 174 pm

(4) 206 pm

42. Element X crystllizes in a 12 co-ordination of

fcc lattice. On applying high temperature it

changes to 8 co-ordination bcc lattice. If r is

the radius of atom X, then :

(1) Edge length of unit cell in 12 co-ordination

lattice is 2 2 r

(2) Edge length of unit cell in 8 co-ordination

lattice is 
4

3
r

(3) Ratio of densities before and after applying

high temperature is    
33

2 2 : 3

(4) All of these

40. A B 50% 
B A 25% 
A 10Å B 
:-
(1) 4Å

(2) 20Å

(3) 6.0Å

(4) 
41. bcc


387 pm Cl–  181 pm 
NH

4

+ -
(1) 116 pm

(2) 154 pm

(3) 174 pm

(4) 206 pm

42. X 12  fcc  
    8 bcc 
 X  r 
 :
(1) 12 

2 2 r 
(2) 8 

4

3
r 

(3) 

   
33

2 2 : 3 

(4)  
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43. A 0.020 m solution of each of the following

compounds is prepared. Which solution would

you expect to freeze at –0.149°C ?

K
f
 (water) = 1.86 K kg. mol–1 :-

(1) [Co(en)
2
Cl

2
]Cl (2) Na[Co(EDTA)]

(3) [Cr(py)
5
Cl]Cl

2
(4) [Cr(NH

3
)

6
]Cl

3

where, py = pyridine (unidentate),

en = ethylenediamine (bidentate),

and EDTA = ethylenediaminetetraacetic acid

(hexadentate)

44. Calcium titanate crystallizes in a cubic unit cell

with titanium atoms at the corner of the cell,

oxygen atoms in the middle of the edges of the

cell and a calcium atom in the centre of the cell.

What is the formula of calcium titanate -

(1) CaTiO (2) CaTiO
3

(3) CaTiO
4

(4) Ca
2
TiO

4

45. The total number of 2nd nearest Cl– ions to the

Na+ ion in NaCl unit cell are -

(1) 8 (2) 6 (3) 12 (4) 4

46. Consider the equation Z = 
PV

nRT
 which of the

following statement is correct ?

(1) When Z > 1 real gases are easier to compress

than the ideal gas

(2) When Z = 1 real gases get compressed easily

(3) When Z > 1 real gases are difficult to

compress

(4) None

43. 0.020 m 
– 0.149°C 
?
K

f
 () = 1.86 K kg. mol–1 :-

(1) [Co(en)
2
Cl

2
]Cl (2) Na[Co(EDTA)]

(3) [Cr(py)
5
Cl]Cl

2
(4) [Cr(NH

3
)

6
]Cl

3

, py = (),

en =  (),

 EDTA =  
()

44. 



 -
(1) CaTiO (2) CaTiO

3

(3) CaTiO
4

(4) Ca
2
TiO

4

45. NaCl Na+  
Cl–-
(1) 8 (2) 6 (3) 12 (4) 4

46. Z = 
PV

nRT
 


(1) Z > 1 


(2)  Z = 1 
(3)  Z > 1 


(4) 
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47. Rate of physi-sorption increase with :-

(1) Decrease in temperature

(2) Increases in temperature

(3) Decrease in pressure

(4) Decrease in surface area

48. A unit cell of an element of atomic mass 108 and

density 10.5 g cm–3 is a cube with edge length

409 pm. Find the structure of the crystal lattice.

(1) Simple cubic (2) BCC

(3) FCC (4) None

49. Rearrange the following (a to d) in the order of

increasing masses :

(a) 0.5 mole of O
3

(b) 0.5 gm atom of oxygen

(c) 3.011 × 1023 molecule of O
2

(d) 5.6 Lt of CO
2
 at STP

(1) b < d < c < a

(2) b < a < d < c

(3) d < b < c < a

(4) a < b < c < d

50. 3.011 × 1022 atoms of an element weight
1.15gm. The atomic mass of the element is :-
(1) 10 (2) 2.3

(3) 35.5 (4) 23

51. Correct order of radii is :-

(1) Na < Be < B

(2) F – < O–2 < N–3

(3)  Fe+3 < Fe+2 < Fe+4

(4) Na < Li < K

47. 
(1) 
(2) 
(3) 
(4) 

48. 
108 10.5 g cm–3 409 pm


(1)  (2) 
(3)   (4) 

49. (a  d) 

(a) O

3
 0.5 mole

(b) 0.5 gm 
(c) O

2
 3.011 × 1023 

(d) STP CO
2 
5.6 Lt

(1) b < d < c < a

(2) b < a < d < c

(3) d < b < c < a

(4) a < b < c < d

50. 3.011 × 1022  1.15gm 

(1) 10 (2) 2.3
(3) 35.5 (4) 23

51.  :-
(1) Na < Be < B

(2) F– < O–2 < N–3

(3)  Fe+3 < Fe+2 < Fe+4

(4) Na < Li < K

      
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52. Ortho and para hydrogen differ :-

(1) In the number of hydrogen proton

(2) In the molecular weight

(3) In the nature of spin of proton's

(4) In the nature of spin of electrons

53. Which of the following reaction shows

calcination process :-

(1) ZnS + O
2
   ZnO + CO

2

(2) FeO + SiO
2
   FeSiO

3

(3) CuFeS
2
   Cu

2
S + FeS

(4) CuCO
3
.Cu(OH)

2
   CuO + CO

2
 + H

2
O

54.
(A)2 2

4 2 7(B)
CrO Cr O   pH of (B) & (A)

respectively are:-

(1) 7 & 7 (2) 7 & 9 (3) 5 & 9 (4) 8 & 6

55. Acidic oxide is :-

(1) Mn3O4 (2) Mn2O3 (3) Mn2O7 (4) MnO

56. Which ligand forms chelates :-

(1) Acetate (2) cyanide

(3) Oxalate (4) Ammonia

57. Wrong statement about [Ni(CO)4] is :-

(1) sp3 hybridised

(2) unpaired electron is zero

(3) diamagnetic

(4) Square planer geometry

58. Electric conductivity is maximum found for :-

(1) K2[PtCl6] (2) [Pt(NH3)2Cl2]

(3) [Pt(NH3)4Cl2]Cl (4) All equal

52. 
(1) 
(2) 
(3) 
(4) 

53.         


(1) ZnS + O
2
   ZnO + CO

2

(2) FeO + SiO
2
   FeSiO

3

(3) CuFeS
2
   Cu

2
S + FeS

(4) CuCO
3
.Cu(OH)

2
   CuO + CO

2
 + H

2
O

54.
(A)2 2

4 2 7(B)
CrO Cr O   of (B)  (A)  pH


(1) 7 & 7 (2) 7 & 9 (3) 5 & 9 (4) 8 & 6

55.  :-
(1) Mn3O4 (2) Mn2O3 (3) Mn2O7 (4) MnO

56.  :-
(1)  (2) 
(3)  (4) 

57. [Ni(CO)4]  :-
(1) sp3 
(2) 
(3) 
(4) 

58.  :-
(1) K2[PtCl6] (2) [Pt(NH3)2Cl2]

(3) [Pt(NH3)4Cl2]Cl (4) 
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59. The thermal stability of II A carbonate is :-

(1)BeCO3 > MgCO3 > CaCO3 > SrCO3 >

BaCO3

(2)BaCO3 > SrCO3 > MgCO3 > CaCO3 >

BeCO3

(3)BeCO3 < MgCO3 < SrCO3 < CaCO3 <

BaCO3

(4)BeCO3 < MgCO3 < CaCO3 < SrCO3 <

BaCO3

60. Deep orange color of potasium dichromate is

due to :-

(1) d-d transition

(2) Charge transfer spectra

(3) Nuclear charge

(4) All of these

61. If compound absorbs violet color it appears in

which color :-

(1) Green (2) Red

(3) Blue (4) Yellow

62. M–2 configuration is 1s2 2s2 2p6 then M+2

configuration will be :-

(1) 1s2 (2) 1s2 2s2

(3) 1s2 2s2 2p2 (4) 1s2 2s2 2p4

63. If EN is 0.5 then percentage covalent

character will be : (app.)

(1) 91% (2) 95%

(3) 85% (4) 8%

59. II A 
(1)BeCO3 > MgCO3 > CaCO3 > SrCO3 >

BaCO3

(2)BaCO3 > SrCO3 > MgCO3 > CaCO3 >

BeCO3

(3)BeCO3 < MgCO3 < SrCO3 < CaCO3 <

BaCO3

(4)BeCO3 < MgCO3 < CaCO3 < SrCO3 <

BaCO3

60. :-

(1) d-d 

(2) 

(3) 

(4) 

61.   
:-
(1)  (2) 
(3)  (4) 

62. M–2   1s2 2s2 2p6   M+2  
 :-
(1) 1s2 (2) 1s2 2s2

(3) 1s2 2s2 2p2 (4) 1s2 2s2 2p4

63.  EN 0.5  
 :-
(1) 91% (2) 95%

(3) 85% (4) 8%
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64. The electronegativities of the elements P, Q, R,

S and T are given below

Element – P Q R S T

Electronegativity – 0.7 1.1 1.6 2.5 1.7

P, Q, R, S and T are not the chemical symbols

for the elements, which of the following bonds

has the most ionic character -

(1) P – T (2) P – Q

(3) R – S (4) T – S

65. Select the correct set of matchings

List-I List-II

(p) Fire clay bricks (i) Li

(q) Metal used in (ii) Mg

grignard reagent

(r) The metal which (iii) Cs

form hydrated chloride

(s) Metal shows (iv K

photoelectric effect

(1) p – i ; q –iii ; r – ii ; s –iv

(2) p – ii ; q –ii ; r – i,ii ; s –iii,iv

(3) p – i ; q –iii, i ; r – iv, i ; s –ii, iii

(4) p – iv ; q –ii, iii ; r – iii ; s –i

66. Incorrect statement is  :–

(1) H2O2 has half open book structure

(2) CH4 is electron precise hydride

(3) Na2Al2Si2O8. xH2O is formula of calgon

(4) Na3AlF6 is crayolite

64. P, Q, R, S  T    

– P Q R S T

– 0.7 1.1 1.6 2.5 1.7

P, Q, R, S  T   
    
    -
(1) P – T (2) P – Q

(3) R – S (4) T – S

65. -
-I -II

(p)  (i) Li

(q)  (ii) Mg


(r)  (iii) Cs


(s)  (iv) K


(1) p – i ; q –iii ; r – ii ; s –iv

(2) p – ii ; q –ii ; r – i,ii ; s –iii,iv

(3) p – i ; q –iii, i ; r – iv, i ; s –ii, iii

(4) p – iv ; q –ii, iii ; r – iii ; s –i

66. :–
(1) H2O2 
(2) CH4 
(3) Na2Al2Si2O8. xH2O 
(4) Na3AlF6 

       
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67. Select the correct statement about the given complex-

NH3 NH3

ClCl

NH3 NH3

Co

Cl

(1) It has four ions in aquous solution.

(2) Primary valency of cobalt is six.

(3) It give one mole of AgCl ppt on reaction

with excess of AgNO
3.

(4) It has one primary valency

68. Which of the following compound shows

optical isomerism but not geometrical

isomerism ?

(1) [Co(en)
2
Cl

2
]+1

(2) [Co(en)
3
]+3

(3) [Ni(en)2]
+2

(4) [Co(Cl) (Br) (NH3) (H2O) (PH3) (Py)]+

69. Which of the following is correctly matched :-

Column–I Column–II

(Atomic Number) (Position Periodic table)

(1) 52 s–block

(2) 56 p–block

(3) 57 d–block

(4) 109 f-block

70. The hydration energy of Mg2+ ion is less than

that of :-

(1) Al3+ (2) Be2+

(3) Na+ (4) 1 & 2 both

67. :-

NH3 NH3

ClCl

NH3 NH3

Co

Cl

(1) 
(2) 
(3) AgNO

3


AgCl 
(4) 

68. 

?

(1) [Co(en)
2Cl2]

+1

(2) [Co(en)3]
+3

(3) [Ni(en)2]
+2

(4) [Co(Cl) (Br) (NH3) (H2O) (PH3) (Py)]+

69.  :-
–I –II

( ) (    )
(1) 52 s–block

(2) 56 p–block

(3) 57 d–block

(4) 109 f-block

70. Mg2+ :-

(1) Al3+ (2) Be2+

(3) Na+ (4) 1  2 
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71.

1
x

x

2 3

2 1 1
e1 x

x x x

 
 

  
    

 





 dx is equal to

(1) 

1
x

x1
ex

x

 
 

  
 

 
 + C (2) 

1
x

x1
ex

x

 
 

  
 

 
 + C

(3) 

1
x

x1
ex

x

 
 

  
 

 
 + C (4) 

1
x

x1
ex

x

 
 

  
 

 
 + C

72.

2

2

1

[x]

1 x


 
  





 dx is equal to (where [·] is G.I.F.)

(1) 4 (2) 3 (3) – 1 (4) 1

73.

10

x y

0

sin x sin y
lim

x y





 
  





 dy is equal to

(1) 10  (2)  (3) 1 (4) 0

74.  
50

0

| sin x | | cosx |


  dx is equal to

(where [·] is G.I.F. )

(1) 
15

2


(2) 50 (3) 2 2   (4) 0

71.

1
x

x

2 3

2 1 1
e1 x

x x x

 
 

  
    

 





 dx is equal to

(1) 

1
x

x1
ex

x

 
 

  
 

 
 + C (2) 

1
x

x1
ex

x

 
 

  
 

 
 + C

(3) 

1
x

x1
ex

x

 
 

  
 

 
 + C (4) 

1
x

x1
ex

x

 
 

  
 

 
 + C

72.

2

2

1

[x]

1 x


 
  





dx  ;  [·] 

(1) 4 (2) 3 (3) – 1 (4) 1

73.

10

x y

0

sin x sin y
lim

x y





 
  





 dy 

(1) 10  (2)  (3) 1 (4) 0

74.  
50

0

| sin x | | cosx |


  dx 

 [·] 

(1) 
15

2


(2) 50 (3) 2 2   (4) 0

PART C - MATHEMATICS

   
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75. e

0

log (1 cosx)


  dx is equal to

(1) 0 (2) n2

(3) – 
2


n2 (4) n

1

2

 
 
 

76. 2

0

11
log x

(1 x )x



  
  

  





 dx is equal to

(1) n2 (2) n
1

2

 
 
 

(3) 0 (4) – 
2


n2

77. If 2(1 x tan x) dx = 
1

x f(x)
 + C ; then value

of f(x) is

(1) x tan x (2) cot x

(3) tan x (4) tan2x

78.
2

2005

cosec x 2005

cos x





 dx is equal to

(1) 2005

cot x

(cosx)
 + C (2) 2005

tan x

(cosx)
 + C

(3) 2005

tan x

(cosx)


+ C (4) 2005

cot x

(cosx)


 + C

75. e

0

log (1 cosx)


  dx 

(1) 0 (2) n2

(3) – 
2


n2 (4) n

1

2

 
 
 

76. 2

0

11
log x

(1 x )x



  
  

  





 dx 

(1) n2 (2) n
1

2

 
 
 

(3) 0 (4) – 
2


n2

77.  2(1 x tan x) dx = 
1

x f(x)
 + C ; f(x) 


(1) x tan x (2) cot x

(3) tan x (4) tan2x

78.
2

2005

cosec x 2005

cos x





 dx 

(1) 2005

cot x

(cosx)
 + C (2) 2005

tan x

(cosx)
 + C

(3) 2005

tan x

(cosx)


+ C (4) 2005

cot x

(cosx)


 + C
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79.

2

2013

0

1

1 (tan x)









 dx is equal to

(1) 1 (2) 
6



(3) 
2


(4) 

4



80. The integrating factor of the differential

equation  
e

dy
3x log x

dx
 + y = e2 log x  is given by

(1) (log
e
x)3 (2) log

e
(log

e
x)

(3) log
e
x (4)  

1

3
elog x

81. The general solution of the differential equation

x y 1dy

2x 2y 1dx

  
    

 is

(1) log
e

3x 3y 2   + 3x + 6y = c

(2) log
e

3x 3y 2   – 3x + 6y = c

(3) log
e

3x 3y 2   – 3x – 6y = c

(4) log
e

3x 3y 2   + 3x – 6y = c

79.

2

2013

0

1

1 (tan x)









 dx 

(1) 1 (2) 
6



(3) 
2


(4) 

4



80. 

e

dy
3x log x

dx
 + y = e2 log x  

(1) (log
e
x)3 (2) log

e
(log

e
x)

(3) log
e
x (4)  

1

3
elog x

81. 

x y 1dy

2x 2y 1dx

  
    

 is

(1) log
e

3x 3y 2   + 3x + 6y = c

(2) log
e

3x 3y 2   – 3x + 6y = c

(3) log
e

3x 3y 2   – 3x – 6y = c

(4) log
e

3x 3y 2   + 3x – 6y = c
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82. Let I
1
 = 

2

6

0

x x

(1 x)









 dx ; I
2
 = 6

0

x x

(1 x)









 dx ;

then

(1) I
1
 = 2I

2
(2) I

2
 = 2I

1

(3) I
1
 = 2

2I (4) I
1
 = I

2

83.
dy

dx
 = (x3 – 2xsin–1y) 21 y

General solution will be

(1) 2sin–1y = (x2 – 1) + C
2xe

(2) 2cos–1y = (x4 + 1) + C

(3) 
2xe  sin–1y = (x2 – x) + C

(4) 2cos–1y = (x2 – 1)
2xe + C

84. Area bounded by y = 2x2 & y = 
2

4

(1 x )
 will

be (in square unit)

(1) 
4

2
3

 
  

 
(2) 

4
2

3

 
 

 

(3) 
14

2 tan 2
3 2

 
  (4) 

14
8tan 2 2

3
  

85. The area of smaller region bounded by the

circle x2 + y2 = 1 and the lines y  = x + 1 is

(1) /4 – 1/2 (2) /2 – 1
(3) /2 (4) /2 + 1

82.  I
1
 = 

2

6

0

x x

(1 x)









 dx ; I
2
 = 6

0

x x

(1 x)









 dx ;


(1) I

1
 = 2I

2
(2) I

2
 = 2I

1

(3) I
1
 = 2

2I (4) I
1
 = I

2

83.
dy

dx
 = (x3 – 2xsin–1y) 21 y



(1) 2sin–1y = (x2 – 1) + C
2xe

(2) 2cos–1y = (x4 + 1) + C

(3) 
2xe  sin–1y = (x2 – x) + C

(4) 2cos–1y = (x2 – 1)
2xe + C

84. y = 2x2  y = 
2

4

(1 x )
 



(1) 
4

2
3

 
  

 
(2) 

4
2

3

 
  

 

(3) 
14

2 tan 2
3 2

 
  (4) 

14
8tan 2 2

3
  

85. x2 + y2 = 1  y  = x + 1 


(1) /4 – 1/2 (2) /2 – 1
(3) /2 (4) /2 + 1
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86.
n
lim


2 2 2 2

1 1 1 1
n .....

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

 
       

 =

(1) 
1

2
(2) n2 (3) 

3

2
(4) 0

87. Area bounded by the curves y = 

2x
2

64

 
 

 
;

y = x – 1 and x = 0 above x-axis is ([·] denotes

G.I.F.)

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

88. The solution of the differential equation

(x + y) (dx – dy) = dx + dy is

(1) x + y = Cex+y (2) x – y = Cex–y

(3) x + y = Cex–y (4) None

89. The area  enclosed between the curves

y = log
e
(x + e)  x = log

e

1

y

 
  

 and the x-axis is

equal to

(1) 2e (2) 2 (3) 
2

e
(4) None

90. f(x) = 
2 2

sin x cosx

1 tan x 1 cot x


 
 is constant in

which of following interval

(1) (0, /2) (2) (/2, )

(3) (, /2) (4) None

86.
n
lim


2 2 2 2

1 1 1 1
n .....

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

 
       

 =

(1) 
1

2
(2) n2 (3) 

3

2
(4) 0

87. y = 

2x
2

64

 
 

 
; y = x – 1  x = 0 

 x-([.] )

(1) 2 (2) 3 (3) 4 (4) 
88. (x + y) (dx – dy) = dx + dy 


(1) x + y = Cex+y (2) x – y = Cex–y

(3) x + y = Cex–y (4) 

89. y = log
e
(x + e), x = log

e

1

y

 
  

 x-



(1) 2e (2) 2

(3) 
2

e
(4) 

90. f(x) = 
2 2

sin x cosx

1 tan x 1 cot x


 
, 



(1) (0, /2) (2) (/2, )

(3) (, /2) (4) 

        
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91.  log
2
 x 0  

log
1/
 1 1

2

2x
sin 2 tan x

1 x
  

 
 

 

(1) log
1/
 (4tan–1 x) (2) 0

(3) –1 (4) 
92. 

3cos2 – 22 3 sin cos 3sin 0       

n+ /r  n+ 
s


  |r – s| =

(1) 3 (2) 9 (3) 7 (4) 1

93.  |cot x| = 
1

cot x
sin x

  

x[0, 3]

(1) 0 (2) 1 (3) 2 (4) 3

94.  f(x) = cos[]x + cos[x]  [y] 
f(/2) =

(1) 0 (2) cos 3 (3) cos 4 (4) 

95. sin–1 
13 12

sin
5 13

  

(1)  (2) 
(3)  (4) 

96.  
2

2

16cos 80º 12 b
cot10º

9 12sin 180º a a





 a + b 


(1) 4 (2) 3

(3) 7 (4) 0

91. If log
2
 x 0 then

log
1/
 1 1

2

2x
sin 2 tan x

1 x
  

 
 

 is equals to

(1) log
1/
 (4tan–1 x) (2) 0

(3) –1 (4) None

92. If solution of the equation

3cos2– 22 3 sin cos 3sin 0      are n+

/r and n+ 
s


 then |r – s| =

(1) 3 (2) 9 (3) 7 (4) 1

93. The no. of solution of

|cot x| = 
1

cot x
sin x

 , x[0, 3]

(1) 0 (2) 1 (3) 2 (4) 3

94. If f(x) = cos[]x + cos[x]. Where [y] is the

greatest integer function of y then f(/2) =

(1) 0 (2) cos 3 (3) cos 4 (4) None

95. sin–1 
13 12

sin
5 13

  is :-

(1) Acute angle    (2) Obtuse angle

(3) Supplementry angle    (4) right angle

96. If 
2

2

16cos 80º 12 b
cot10º

9 12sin 180º a a





 then the value

of a + b is :-

(1) 4 (2) 3

(3) 7 (4) 0
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97. If tan (/4 + ) + tan(/4 – ) =  sec 2, then

 =

(1) 3 (2) 4

(3) 1 (4) 2

98. Median of 21 terms is 50. If smallest 8 terms
are decreased by 5 then what will be the new
median of the group :-
(1) 50 (2) 45
(3) Can't be predicted (4) None of these

99. Consider the following statements :
p : Sachin plays well
q : Sachin is good at heart
r : Sachin will get Bharat Ratna
then negation of the statement "Sachin will get
Bharat Ratna iff the plays will and is good at
heart" will be :-
(1) ~r  ~(p  q) (2) r  (~p  ~q)
(3) (~p  ~q)  r (4) None of these

100. p  (p  q) is logically equivalent to :-

(1) ~[p  {(p~q)  (q~p)}]

(2) ~[p  {(p~q)  (q~p)}]

(3) ~[p  (q  p)]

(4) ~(p  (~q  ~p))

101. For 15 observations of x, mean and median

were found to be 12 and 20 respectively. Later

an observation which was 25 found to be

wrong then replaced by its correct value 55,

then new mean and median will be :-

(1) 14 and 50 respectively

(2) 12 and 20 respectively

(3) 14 and 20 respectively

(4) Mean is 14 but median can't be determined.

97.  tan (/4 + ) + tan(/4 – ) =  sec 2, 
 =

(1) 3 (2) 4

(3) 1 (4) 2

98. 21  50  8 
 5     
 :-
(1) 50 (2) 45
(3)  (4) 

99.  :
p : 
q : 
r : 
 "
" 
 :-
(1) ~r  ~(p  q) (2) r  (~p  ~q)
(3) (~p  ~q)  r (4) 

100. p  (p  q)   :-

(1) ~[p  {(p~q)  (q~p)}]

(2) ~[p  {(p~q)  (q~p)}]

(3) ~[p  (q  p)]

(4) ~(p  (~q  ~p))

101. x  15       12

 20         25 
        55 
         
 :-
(1) 14 50
(2) 12 20

(3) 14 20
(4) 14 
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102. a, b, c  d (d > a > b > c)

a, b, c, d  5 
6 

–a + 3d + 3c – b  :

(1) 8 (2) 10

(3) 12 (4)

103. , 1 + , ............, n +   

110

3
   n :-

(1) 21 (2) 20

(3) 19 (4) 

104.        

 13  7       :-

(1) 10 (2) 16

(3) 
19

3
(4) 

105. S, N
xS x 
" :-
(1)  x  S  x 
(2)  x  S x
(3)  x  Sx 
(4) 

102. Let a, b, c and d are real numbers (d > a > b >

c). If mean and median of the distribution a, b,

c, d are 5 and 6 respectively then the value of

–a + 3d + 3c – b is :

(1) 8 (2) 10

(3) 12 (4) None

103. If variance of the group , 1 + , ......., n + 

is 
110

3
, then value of n will be :-

(1) 21 (2) 20

(3) 19 (4) none of these

104. Median and mode of a moderately Skew

symmetric distribution is 13 and 7 respectively

then mean of the distribution will be :-

(1) 10 (2) 16

(3) 
19

3
(4) None of these

105. Let S be a non empty subset of N.

Negation of the statement "There exists a

number xS such that x is even" will be :-

(1) There exists a number x  S such that x is

odd

(2) For any number x  S, x is even

(3) For every number x  S, x is odd

(4) None of these

Your moral duty

is that to prove  is 
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