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PART A - PHYSICS

BEWARE OF NEGATIVE MARKING

HAVE CONTROL  HAVE PATIENCE  HAVE CONFIDENCE  100% SUCCESS

1. Two spherical vessel of equal volume, are connected

by a narrow tube. The apparatus contains an ideal

gas at one atmosphere and 300 K. Now if one vessle

is immersed in a bath of constant temperature 600

K and the other in a bath of constant temperature

300 K. Then the common pressure will be :-

A B

(1) 1 atm (2) 
4

5
atm

(3) 
4

3
 atm (4) 

3

4
atm

2. Suppose ideal gas equation follows VP3

constant. Initial temperature and volume of the

gas are T and V respectively if gas expands to

27V then its temperature will become :-

(1) T (2) 9T

(3) 27 T (4) T/9

3. For which combination of working temperatures

the efficiency of Carnot's engine is highest :-

(1) 80 K, 60 K (2) 100 K, 80 K

(3) 60 K, 40 K (4) 40 K, 20 K

1.         
   300 K 
 
600 K   
 300 K   
:-

A B

(1) 1 atm (2) 
4

5
atm

(3) 
4

3
 atm (4) 

3

4
atm

2. VP3  = 
T V 
27V 
:-
(1) T (2) 9T

(3) 27 T (4) T/9

3.   
:-
(1) 80 K, 60 K (2) 100 K, 80 K

(3) 60 K, 40 K (4) 40 K, 20 K
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4. A motorcylist is going on an overbridge of

radius r maintaining a constant speed v. As the

motorcyclist goes up on the overbridge, the

normal force :-

B
A

v

(1) Increases (N
B
 > N

A
)

(2) Decreases (N
B
 < N

A
)

(3) Remains same (N
B
 = N

A
)

(4) Nothing can be said

5. A man of mass 60 kg is standing on a platform

of mass 40 kg as shown in figure then what

force man should apply on rope so that he

accelerate up with the platform with

acceleration of 2 m/s2:-

(1) 300 N

(2) 400 N

(3) 500 N

(4) 600 N

4.   r     v

 
      
 :-

B
A

v

(1)  (N
B
 > N

A
)

(2)  (N
B
 < N

A
)

(3)  (N
B
 = N

A
)

(4) 

5. 60 kg 40 kg 

2 m/s2:
-

(1) 300 N

(2) 400 N

(3) 500 N

(4) 600 N
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6. 2 kg
5m 
 :-

(1) 2 N-s

(2) 0.2 N-s

5m
(3) 20 N-s

(4) 200 N-s

7. 

  

t 

:-

(1) 


 ( )
.


t (2) 

1

2



 ( )
.t2

(3) 


 ( )
.t (4) 

1

2



 ( )
.t2

8. 

  

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

6. A block of mass 2 kg is suspended from a

string, is released from a height of 5m as shown

in figure then what will be the impulse when

string. Just becomes tight :-

(1) 2 N-s

(2) 0.2 N-s

5m(3) 20 N-s

(4) 200 N-s

7. A car starts from rest and travels with uniform
acceleration  for some time and then with
uniform retardation  and comes to rest. If the
total travel time of the car is ‘t’, the maximum
velocity attained by it is given by :-

(1) 


 ( )
.


t (2) 

1

2



 ( )
.t2

(3) 


 ( )
.t (4) 

1

2



 ( )
.t2

8. A man is standing at the edge of a circular plate

which is rotating with a constant angular speed

about a perpendicular axis passing through the

centre. If the man walks towards the axis along

the radius, its angular velocity :-

(1) Decreases

(2) Remains constant

(3) Increases

(4) Information is incomplete
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9. The M.I. of a body about the given axis is

1.2 kg × m2 initially the body is at rest. In order

to produce a rotational kinetic energy of

1500 J, an angular acceleration of 25 rad/sec2

must be applied about that axis for duration of

(1) 4 sec (2) 2 sec

(3) 8 sec (4) 10 sec

10. A satellite with kinetic energy E
k
 is revolving

round the earth in a circular orbit. How much

more kinetic energy should be given to it so that

it may just escape into outer space : -

(1) E
k

(2) 2E
k

(3) k

1
E

2
(4) 3E

k

11. A large open tank has two holes in the wall.

One is a square hole of side L at a depth y from

the top and the other is a circular hole of radius

R at a depth 4y from the top. When the tank

is completely filled with water the quantities of

water flowing out per second from both the

holes are the same. Then R is equal to : -

(1) 2L (2) 
L

2

(3) L (4) 
L

2

9.   
1.2 kg × m2             
1500   
25 /2 
    : -

(1) 4 sec (2) 2 sec

(3) 8 sec (4) 10 sec

10. E
k
 



: -

(1) E
k

(2) 2E
k

(3) k

1
E

2
(4) 3E

k

11. 

L y 

 R4y 



R : -

(1) 2L (2) 
L

2

(3) L (4) 
L

2
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12. Ratio of equivalent resistance between A and

B in two cases will be :-

(a) A B

1

1

1 1

1

(b)

A

B C

1 11

1

1

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

Passage : (Q.13 & 14)

For spherical symmetrical charge distribution,

variation of electrical potential with distance

from center is given in dig. Given that

V = 
0 0

q

4 R
For r  R

0

V = 
0

q

4 r
For r > R

0

r = R0 r

V

12. A B 
 :-

(a) A B

1

1

1 1

1

(b)  

A

B C

1 11

1

1

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

Passage : (Q.13 & 14)

       
        
 

V = 
0 0

q

4 R
r  R

0 
 

V = 
0

q

4 r
r > R

0 
 

r = R0 r

V
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13. Total charge within 2R
0
 is :-

(1) q (2) 2q (3) 
q

2
(4) 4q

14. There will be no charge anywhere except :-

(1) r > R
0

(2) r  R
0

(3) r = R
0

(4) r  R
0

15. A conducting circular loop of radius a and
resistance R is kept on a horizontal plane. A
vertical time varying magnetic field B = 2t is
switched on at time t = 0. Then :-

(1) Power generated in the coil at any time t is

constant

(2) Flow of charge per unit time from any

section of the coil is constant

(3) Total charge passed through any section

between time t = 0 to t = 2 is 

24 a

R

 
 
 

(4) All of the above

16. A bulb is rated of 100 V, 100W, it can be
treated as a resistor. Find out the inductance
of an inductor (called choke coil) that should
be connected in series with the bulb to operate
the bulb at its rated power with the help of an
ac source of 200V and 50 Hz

(1) 
3


H (2) 100H

(3) 
2


H (4) 
3


 H

13. 2R
0
  :-

(1) q (2) 2q (3) 
q

2
(4) 4q

14. :-
(1) r > R

0
(2) r  R

0

(3) r = R
0

(4) r  R
0

15. a R 



B = 2t  t = 0   :-
(1) t 

(2) 


(3) t = 0 t = 2 sec 
24 a

R

 
 
 

 

(4) 

16. 100 V, 100W, 

 200V 50 Hz   

 

(1) 
3


H (2) 100H

(3) 
2


H (4) 
3


 H

   Key Filling     
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17. A particle having charge  q enters a region of

uniform magnetic field B


(directed inwards)

and is deflected a distance x after travelling

a distance y. The magnitude of the momentum

of the particle is

x

y

B

(1) 
qBy
2

(2) 
qBy

x

(3) 

2qB y
x

2 x

 
  

(4) 
2qBy

2x

18. In YDSE, both slits are covered by transparent

slabs. Upper slits is covered by slab of µ = 1.5

and thickness t and lower is covered by

µ = 4/3 and thickness 2t, then central maxima

y

x

(1) Shifts in +ve y axis direction

(2) Shifts in –ve y axis direction

(3) Remains at same position

(4) May shift in upward or downward

depending upon wavelength of light

17. q B
 

 y

x

x

y

B

(1) 
qBy
2

(2) 
qBy

x

(3) 

2qB y
x

2 x

 
  

(4) 
2qBy

2x

18. 
µ = 1.5 
t µ = 4/3 2t



y

x

(1) y 
(2) y 
(3) 
(4) 
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19. An object is placed in front of an equiconvex

lens with refractive index 1.5 and radius of

curvature 30cm. Surface which is away from

object is polished. Find the distance of object

from lens so that object and image concide:-

(1) 10 cm (2) 20 cm

(3) 15 cm (4) 40 cm

20. The figure shows two NAND gates  followed

by a NOR gate. The system is equivalent to the

following logic gate -

(1) OR A

B

C

X

Z(2) AND

(3) NAND

(4) None of these

21. From a newly formed radioactive substance

(Half life 2 hours), the intensity of ratiation is

128 times the permissible safe level. The

minimum time after which work can be done

safely from this source is -

(1) 6 hours (2) 14 hours

(3) 24 hours (4) 128 hours
22. The contribution in the total current flowing

through a semiconductor due to electrons and

holes are 
3

4
 and 

1

4
 respectively. If the drift

velocity of electrons is 
5

2
 times that of holes

at this temperature, then the ratio of
concentration of electrons and holes is -
(1) 6 : 5 (2) 5 : 6
(3) 3 : 2 (4) 2 : 3

19. 1.5 30 cm 




:-
(1) 10 cm (2) 20 cm

(3) 15 cm (4) 40 cm

20. NAND NOR 



 -
(1) OR A

B

C

X

Z(2) AND

(3) NAND

(4) 

21. 

2 

128 

-

(1) 6  (2) 14 

(3) 24  (4) 128 
22. 


3

4
 

1

4



5

2
 

 -
(1) 6 : 5 (2) 5 : 6

(3) 3 : 2 (4) 2 : 3
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23. Statement–1 : Air quickly leaking out of a

balloon becomes cooler.

Statement–2 : The leaking air undergoes

adiabatic expansion.

(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. Statement–1 : Workdone by conservative

forces depends on the path followed.
Statement–2 : Gravitational force is
conservative force.
(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.

25. In pressure volume diagram given below, the

isochoric isothermal, and isobaric parts

respectively, are :-

(1) BA, AD, DC

(2) DC, CB, BA       

P

V

C

D

BA

(3) AB, BC, CD

(4) CD, DA, AB

23. –1 : 
 
–2 : 
  

(1) -1 -2 -2, -1

   

(2) -1  -2  

(3) -1 -2  

(4) -1    -2   -2,

-1    

24. –1 : 


–2 : 

(1) -1 -2 -2, -1 


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

 -1 

25. -

:-

(1) BA, AD, DC

(2) DC, CB, BA       

P

V

C

D

BA

(3) AB, BC, CD

(4) CD, DA, AB
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26. A disc of radius 
a

4
 is removed from a square

plate of side a as shown in figure then what will

be distance of centre of mass of the remaing

plate from centre of the plate :-

(1) a
16



 
       (2) a

32



 
   

(3) a
64



 
      (4) None

27. Statement–1 : In extreme position of a particle

executing S.H.M., both velocity and

acceleration are zero.

Statement–2 : In S.H.M., acceleration is always

towards mean position.
(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. A heater is designed to operate with a power
of 1000W in a 100V line. It is connected in
combination with a resistance of 10 and a
resistance R, to a 75V mains as shown in
figure what will be the value of R so that the
heater operates with a power 62.5W ?

Heater

75 V

R

10 

(1) 5 (2) 10 (3) 2.5 (4) 15

26. a 


a

4
 

:-

(1) a
16



 
       (2) a

32



 
   

(3) a
64



 
      (4) 

27. –1 : 

–2 : 

(1) -1 -2 -2, -1 


(2) -1 -2 

(3) -1 -2 

(4) -1    -2   -2,

 -1 
28. 100 1000W  

    10    R
75V 
R       62.5W  
 ?

Heater

75 V

R

10 

(1) 5 (2) 10 (3) 2.5 (4) 15
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29. The principal axis of a convex lens is along x

axis. The coordinates of an object and image

are (–20cm, 2cm) and (25cm, –1cm). Lens is

located at :-

(1) x = +10 cm

(2) x = –2.5 cm

(3) x = 2 cm

(4) x = –3 cm

30. Two metallic plates A and B, each of area

5 × 10–4m2 are placed parallel to each other at

a separation of 1 cm. Plate B carries a positive

charge of  33.7 pC. A monochromatic beam of

light, with photons of energy 5 eV each, starts

falling on plate A at t = 0, so that 1016 photons

falls on it per square meter per second. Assume

that one photoelectron is emitted for every 106

incident photons. Also assume that all the

emitted photoelectrons are collected by plate

B and the work function of plate A remains

constant at the value of 2eV. Electric field

between the plates at the end of 10 seconds is-

(1) 2 × 103 N/C (2) 103 N/C

(3) 5 × 103 N/C (4) Zero

29. x 

   (–20cm, 2cm) 

(25cm, –1cm)  

(1) x = +10 cm

(2) x = –2.5 cm

(3) x = 2 cm

(4) x = –3 cm

30. A B 1 cm 

5 × 10–4m2

B 33.7 pC 

5 eV 

A t = 0 

1016 

106 



B A 

2 eV 10 

-

(1) 2 × 103 N/C (2) 103 N/C

(3) 5 × 103 N/C (4) 

Use stop, look and go method in reading the question
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31. In hydrogen spectrum, If n = 4 then ratio of

number of lines in emission spectrum, in the

ultra violet and visible regions is :-

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

(3) 3 : 2 (4) None of these

32. Which of the following statement is incorrect

about half-life period :

(1) It is proportional to initial concentration for

zero order reaction

(2) Average life = 1.44 times the t1/2
 for 1st order

reaction

(3) t
75% 

= 2t
50%

 for 1st order reaction

(4) Time for 99.9% completion of a reaction is

approximately 100 times the half-life period

for a first order reaction

33. A gas X (mol. wt. = 100 g) decomposes into

Y according to the following equation :

X(g)   2Y(g)

At equillibrium, vapour density and total

pressure is found 37.5 and 2 atm respectively.
The K

P 
for the reaction is :

(1) 4 (2) 2 (3) 3 (4) 1
34. The solubility of solid silver chromate, Ag

2
CrO

4

is determined in three solvents. (K
sp

 = 9 × 10–12)
(i) Pure water (ii) 0.1 M AgNO

3

(iii) 0.1 M Na
2
CrO

4

Predict the relative solubility of Ag
2
CrO

4
 in the

three solutions.
(1) s

1
 = s

2
 = s

3
(2) s

1
 < s

2
 < s

3

(3) s
2
 = s

3
 < s

1
(4) s

2
 < s

3
 < s

1

31. n = 4 

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

(3) 3 : 2 (4) 
32.  

:
(1) 


(2) =  
t

1/2
 , 1.44 

(3) t
75% 

= 2t
50%

(4) 99.9% 
100 


33. X (= 100 g) 
Y :

X(g)   2Y(g)

37.5

2 atm      K
P 
 

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

34. Ag
2
CrO

4
 

  (K
sp

 = 9 × 10–12) :

(i)  (ii) 0.1 M AgNO
3

(iii) 0.1 M Na
2
CrO

4

 Ag
2
CrO

4
  

(1) s
1
 = s

2
 = s

3
(2) s

1
 < s

2
 < s

3

(3) s
2
 = s

3
 < s

1
(4) s

2
 < s

3
 < s

1
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35. Calculate the N–N bond energy in N
2
H

4

from given data.


N–H

 = 393 kJ/mole


H–H

 = 436 kJ/mole

H
vap

[N
2
H

4
()] = 18 kJ / mole

N
2
H

4
() + H

2
(g) 2NH

3
(g) : H = –142 kJ/mole

(1) 210 kJ/mole (2) 190 kJ/mole

(3) 180 kJ/mole (4) 150 kJ/mole

36. BaO has rock salt type structure. When subjected

to high pressure, the ratio of coordination

number of Ba+2 ion and O–2 changes to :-

(1) 4 : 8 (2) 8 : 4

(3) 8 : 8 (4) 4 : 4

37. The maximum amount of BaSO4 that can be

obtained on mixing 0.5 mol of BaCl2 with 1 mol

of H2SO4 is :-

(1) 0.5 mol (2) 0.1 mol

(3) 0.15 mol (4) 0.2 mol

38. Mole fraction of the Toluene in the vapour

phase in equilibrium with a solution of benzene

(P° = 120 Torr) and toluene (P° = 80 Torr)

having 2·0 moles of each, is –

(1) 0·50 (2) 0·25 (3) 0·60 (4) 0·40

39. A salt gives violet vapours when treated with

conc. H
2
SO

4
, it contains : -

(1) Cl– (2) I– (3) Br– (4) –

3NO

40. 'e' configuration of element with minimum size

will be :-

(1) 1s22s1 (2) 1s22s22p3

(3) 1s22s22p4 (4) 1s22s22p5

35. N
2
H

4
 N–N

 





N–H
 = 393 kJ/mole


H–H

 = 436 kJ/mole

H
vap

[N
2
H

4
()] = 18 kJ / mole

N
2
H

4
() + H

2
(g) 2NH

3
(g) : H = –142 kJ/mole

(1) 210 kJ/mole (2) 190 kJ/mole

(3) 180 kJ/mole (4) 150 kJ/mole

36. BaO 
Ba+2 O–2 

(1) 4 : 8 (2) 8 : 4

(3) 8 : 8 (4) 4 : 4

37. 0.5 BaCl2 1 H2SO4  
BaSO4   
 :-
(1) 0.5 mol (2) 0.1 mol

(3) 0.15 mol (4) 0.2 mol

38. (P° = 120 
(P° = 80 ) 2 
–
(1)0·50 (2) 0·25

(3) 0·60 (4) 0·40

39.  H
2
SO

4
 

 : -

(1) Cl– (2) I– (3) Br– (4) –

3NO

40. :-
(1) 1s22s1 (2) 1s22s22p3

(3) 1s22s22p4 (4) 1s22s22p5
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41. Cross link in silicone can be induced

with :-

(1)R2SiCl2 (2) RSiCl3

(3)R4Si (4) R3SiCl

42. Orbitals used in hybridisation of anion of CsBr3 is:-

(1) s,px, py, pz, dxy

(2) s, px, py, pz, dyz

(3) s,px,py,pz, 2 2( x y )
d



(4) s,px,py,pz, 2z
d

43. In compounds of type ECl3 where E = B, P.

As or Bi, the angles Cl–E–Cl for different R

in order-

(1) B > P = As = Bi

(2) B > P > As > Bi

(3) B < P = As = Bi

(4) B < P < As < Bi

44. If 
0
 < P.E. the correct electronic configuration

for d6 system will be :-

(1) t
2
g6 eg0 (2) t

2
g4, eg2

(3) t
2
g3, eg3 (4) eg6, t

2
g0

45. Oxide of an element A is used in the manufacturing

fire clay bricks and this A not react with water but

its oxides dissolve in NaOH then A is :-

(1) Mg (2) Be

(3) Na (4) None of these

46. Which of the following hydroxide is most basic

in nature :-

(1) Lu(OH)3 (2) Pm(OH)3

(3) Gd(OH)3 (4) Ce(OH)3

41. (Cross link) 
:-
(1)R2SiCl2 (2) RSiCl3

(3)R4Si (4) R3SiCl

42. CsBr3 :-
(1) s,px, py, pz, dxy

(2) s, px, py, pz, dyz

(3) s,px,py,pz, 2 2( x y )
d



(4) s,px,py,pz, 2z
d

43.   ECl3       E  
Cl–E–Cl E = B, P, As

Bi-

(1) B > P = As = Bi

(2) B > P > As > Bi

(3) B < P = As = Bi

(4) B < P < As < Bi

44. 
0
 < P.E. d6 

:-
(1) t

2
g6 eg0 (2) t

2
g4, eg2

(3) t
2
g3, eg3 (4) eg6, t

2
g0

45. A 
A 
NaOH A :-
(1) Mg (2) Be

(3) Na (4) 
46.  

 
(1) Lu(OH)3 (2) Pm(OH)3

(3) Gd(OH)3 (4) Ce(OH)3

Take it Easy and Make it Easy
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47. Which of the following is the correct statement:

(a) Boron is diagonally related to silicion

(b) Elements of third group are known as

bridge elements

(c) There are eighteen groups and seven period

in extended form of periodic table

(d) Fluorine has higher electron affinity than

chlorine

Correct answer is :

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

(3) Only a, b, c (4) Only a, c

48. The IUPAC name of the following is :-

CH CH=CH—CH —CH—CH COOH3 2 2

—

NH2

(1) 3-aminohept-5-enoic acid

(2) 5-aminohex-2-ene-carboxylic acid

(3) 3-amino-5-heptenoic acid

(4) 5-aminohept-2-enoic acid

49. (I) NH2

(II) NH2CH O3

(III) NH2NO2

(IV) NH2

NO2

The correct order of decreasing basicity of the

above compound :-

(1) I > II > III > IV

(2) II > I > IV > III

(3) III > IV > II > I

(4) II > I > III > IV

47. :
(a) 
(b) 
(c) 


(d) 


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

(3)  a, b, c (4) a, c

48. IUPAC :-
CH CH=CH—CH —CH—CH COOH3 2 2

—

NH2

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

49. (I) NH2

(II) NH2CH O3

(III) NH2NO2

(IV) NH2

NO2

    
 :-
(1) I > II > III > IV

(2) II > I > IV > III

(3) III > IV > II > I

(4) II > I > III > IV
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50. Neopentyl bromide is allowed to react with

sodium ethoxide in ethanol. The major

substitution product formed in the reaction is:-

(1) CH – –CH –OC H3 2 2 5C

CH3

CH3

(2) CH –CH – –OC H3 2 2 5C

CH3

CH3

(3)CH –CH– –CH3 3CH

CH3

OC H2 5

(4) (CH3)2CHCH2CH2–OC2H5

51. A hydrocarbon C
5
H

8
 consumes two moles of

hydrogen on catalytic hydrogenation. On

ozonolysis, the hydrocarbon produces

2-oxopropanal and methanal (2–moles). The

hydrocarbon is-

(1) (CH
3
)

2
C=C=CH

2

(2)CH = C – CH = CH2 2

 

CH3

(3) CH
3
– CH

2
 – C  C– CH

3

(4) 

CH3

50.                              
                      
 :-

(1) CH – –CH –OC H3 2 2 5C

CH3

CH3

(2) CH –CH – –OC H3 2 2 5C

CH3

CH3

(3)CH –CH– –CH3 3CH

CH3

OC H2 5

(4) (CH3)2CHCH2CH2–OC2H5

51. C
5
H

8
 H

2

           

2-(2–) 

-
(1) (CH

3
)

2
C=C=CH

2

(2) CH = C – CH = CH2 2

 

CH3

(3) CH
3
– CH

2
 – C  C– CH

3

(4) 

CH3
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52. :-
(1) PhCOCH

3
(2) CH

3
OH

(3) CH
3
CH

2
OH (4) CH

3
CHO

53. 
 :-
(1) -D-C

1
  –D-C

4

(2) -D-C
1
  –D-C

4

(3) -D-C
1
  -D-C

4

(4) -D-C
1
  -D-C

4

54. 
 :-
(1) 
(2) 
(3) 
(4) 

55. Cu+ / Cu   
+0.34 volt pH = 14 
Cu(OH)2 
Ksp = 1.0 × 10–19 :-

(1) – 0.442 volt (2) – 0.221 volt

(3) +0.442 volt (4) 
56. 

?

(1) 

(2) 

(3) 

(4) 

52. Which does not give iodoform reaction :-

(1) PhCOCH
3

(2) CH
3
OH

(3) CH
3
CH

2
OH (4) CH

3
CHO

53. The linkage between the two monosaccharide

units in lactose is :-

(1) C
1
 of -D-glucose and C

4
 of –D–galactose

(2) C
1
 of –D–galactose and C

4
 of -D-glucose

(3) C
1
 of -D-galactose and C

4
 of -D-glucose

(4) C
1
 of -D-galactose and C

4
 of -D-glucose

54. The polymer in which the intermolecular force

of attraction is weakest :-

(1) Nylo

(2) Poly vinyl chloride

(3) Cellulose

(4) Natural rubber

55. The standard reduction potential for Cu+ / Cu

is +0.34 volt. Calculate the reduction potential

at pH = 14 for half cell Cu+2/Cu. Ksp of Cu(OH)2

is 1.0 × 10–19 :-

(1) – 0.442 volt (2) – 0.221 volt

(3) +0.442 volt (4) None of these

56. Which of the following is incorrect about

freundlich adsorption isotherm ?

(1) It fails at high pressure of the gas

(2) It is applicable at low and moderate pressure

of the gas

(3) It is applicable at constant temperature

(4) It is applicable at all pressure
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57.  2nd  Cu2+

Cd2+   (II)
 (II) KCN 

  
Cu2+  Cd2+ 
 : -
(1) K

3
[Cu(CN)

4
]  K

2
[Cd(CN)

4
]


(2) K

2
[Cu(CN)

4
]  K

2
[Cd(CN)

4
]


(3) K

2
[Cu(CN)

4
]  K

2
[Cd(CN)

4
]


(4) K

3
[Cu(CN)

4
]   K

2
[Cd(CN)

4
]


58. 

 

(A)  (i) Fe2O3·3H2O

(B)  (ii) Cu(OH)2·2CuCO3

(C)  (iii) Na3AlF6

(D)  (iv) FeCO3

(v) ZnCO3

(1) A-i, B-ii, C-iv, D-v

(2) A-i, B-iii, C-v, D-ii

(3) A-v, B-iii, C-iv, D-ii

(4) A-iv, B-iv, C-i, D-iii

57. In the separation of Cu2+ and Cd2+ in 2nd group

qualitative analysis of cations tetramimine copper

(II) sulphate and tetrammine cadmium (II) sulphate

react with KCN to form the corresponding cyano

complexes. Which one of the following pairs of

the complexes and their relative stability enables

the separation of Cu2+ and Cd2+ ?

(1) K
3
[Cu(CN)

4
] more stable and K

2
[Cd(CN)

4
]

less stable

(2) K
2
[Cu(CN)

4
] less stable and K

2
[Cd(CN)

4
]

more stable

(3) K
2
[Cu(CN)

4
] more stable and K

2
[Cd(CN)

4
]

less stable

(4) K
3
[Cu(CN)

4
] less stable and K

2
[Cd(CN)

4
]

more stable

58. Match the following

Ore Chemical Formula

(A) Limonite (i) Fe2O3·3H2O

(B) Cryolite (ii) Cu(OH)2·2CuCO3

(C) Calamine (iii) Na3AlF6

(D) Azurite (iv) FeCO3

(v) ZnCO3

(1) A-i, B-ii, C-iv, D-v

(2) A-i, B-iii, C-v, D-ii

(3) A-v, B-iii, C-iv, D-ii

(4) A-iv, B-iv, C-i, D-iii
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59. Match the column

Column I Column II

(A) [NiCl4]
–2 (i) Trigonal bi pyramidal

(B) [Cu(NH3)4)
2+ (ii) Octahedral

(C) [Cr(NH3)6]
3+ (iii) Square planer

(D) [Fe(CO)5] (iv) Tetrahedral

(1) A-iii, B-iv, C-i, D-ii

(2) A-iii, B-iv, C-ii, D-i

(3) A-iv, B-ii, C-iii, D-i

(4) A-iv, B-iii, C-ii, D-i

60. Consider the following sequence of reactions-

Ketone 1.C H MgBr
2.H O

2 5

2

H SO , Heat
–H O

2 4

2

1.O
2.Zn,H O

3

2

A B C

O
+

H

O
. The ketone (A) is -

(1) 
O

(2)

O

(3) 

O

(4) 
O

59. :-

 I  II

(A) [NiCl4]
–2 (i) 

(B) [Cu(NH3)4)
2+ (ii) 

(C) [Cr(NH3)6]
3+ (iii) 

(D) [Fe(CO)5] (iv) 

(1) A-iii, B-iv, C-i, D-ii

(2) A-iii, B-iv, C-ii, D-i

(3) A-iv, B-ii, C-iii, D-i

(4) A-iv, B-iii, C-ii, D-i

60. 

Ketone 1.C H MgBr
2.H O

2 5

2

H SO , Heat
–H O

2 4

2

1.O
2.Zn,H O

3

2

A B C

O
+

H

O
. (A) -

(1) 
O

(2)

O

(3) 

O

(4) 
O
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PART C - MATHEMATICS

61. The total number of divisors of 10100 which are

divisible by 1090 is :-

(1) 110 (2) 121 (3) 120 (4) 100

62. How many real solutions does the equation.

x7 + 14x5 + 16x3 + 30x – 560 = 0 have :-

(1) 5 (2) 7 (3) 1 (4) 0

63. Six boy and six girls sit along a line alternatively

with probability P
1
 and along a circle (again

alternatively) with probability P
2
, then 

1

2

P

P  is

equal to :-

(1) 1 (2) 
5


(3) 6 (4) None

64. If the sum of the series 
n

r 0

r




  = S, for |r| < 1 then

the sum of the series 
2n

r 0

r



  is :-

(1) S
2

(2) 
2S

2S 1
(3) 2

2S

S 1
  (4) 

2S

2S 1
65. If A1, A2; G1 G2 and H1, H2 be two AM's; GM's

and HM's between two numbers then the value

of 
1 2

1 2

G G

H H
 is :-

(1) 
1 2

1 2

A A

H H



 (2) 
1 2

1 2

A A

H H





(3) 
1 2

1 2

A A

H H



 (4) 
1 2

1 2

A A

H H





61. 10100 1090 

(1) 110 (2) 121 (3) 120 (4) 100

62. x7 + 14x5 + 16x3 + 30x – 560 = 0 

(1) 5 (2) 7 (3) 1 (4) 0

63. 6 6 
P

1
 P

2


1

2

P

P  

(1) 1 (2) 
5


(3) 6 (4)

64.    n

r 0

r




  = S      |r| < 1  


2n

r 0

r



 

(1) S2 (2) 
2S

2S 1
(3) 2

2S

S 1
 (4) 

2S

2S 1
65. 

A1, A2; G1, G2 H1, H2

 1 2

1 2

G G

H H
 

(1) 
1 2

1 2

A A

H H



 (2) 
1 2

1 2

A A

H H





(3) 
1 2

1 2

A A

H H



 (4) 
1 2

1 2

A A

H H
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66. The remainder when 3
37

 is divided by 80 is:-

(1) 78 (2) 3

(3) 2 (4) 35

67. The value of 'a' for which the system of

equation a
3
x

 
+ (a + 1)

3
y + (a + 2)

3
 z = 0

ax + (a + 1)y + (a + 2) z = 0

x + y + z = 0

has a non-zero solution is :-

(1) 1 (2) 0

(3) –1 (4) 2

68. A vector ˆ ˆ ˆai bj ck   


 is said to be rational

vector if a, b, c are all rational. If this vector


  having magnitude as positive integer, makes

an angle 
4


 with vector ˆ ˆ ˆ2i 3 2 j 4k   


,

then 


 always -

(1) lies in xy plane

(2) lies in xz plane

(3) lies in yz plane

(4) lies on x-axis

69. Consider  the family of lines x(a + b) + y = 1,

where a, b and c are the roots of the equation

x3 – 3x2 + x + = 0 such that c  [1,2]. If the

given family of lines makes triangle of area 'A'

with coordinate axis, then maximum value of

'A' (in sq. units) will be  -

(1) 
1

4
(2) 1 (3) 

1

8
(4) 

1

2

66. 3
37

 80 
(1) 78 (2) 3

(3) 2 (4) 35

67. 'a'       
a

3
x

 
+ (a + 1)

3
y + (a + 2)

3
 z = 0

ax + (a + 1)y + (a + 2) z = 0

x + y + z = 0


(1) 1 (2) 0

(3) –1 (4) 2

68.  ˆ ˆ ˆai bj ck   


 

a, b, c   , 

 ˆ ˆ ˆ2i 3 2 j 4k   


 

4


  


-

(1) xy  
(2) xz  
(3) yz  
(4) x-

69. x(a + b) + y = 1 a, b

 c x3 – 3x2 + x +  = 0 

c  [1,2]

'A' 'A' 

() -

(1) 
1

4
(2) 1 (3) 

1

8
(4) 

1

2
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70. A variable point 'P' is moving such that its

distances from a line 
x 1 y 2 z 7

3 4 2

  
   and

a point (4,5,8) are equal, then vertex of the

locus of P, is -

(1) 
11 17

3, ,
2 2

 
 
 

(2) (6,4,7)

(3) (2,6,9) (4) 
9 15

5, ,
2 2

 
 
 

71. Area of the ellipse (2x + 3y – 5)2 + 4(–3x + 2y + 1)2 = 52

is equal to-

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

72. If two tangents drawn from a point P to the parabola

y2 = 4x be such that the slope of one tangent is

double of the other, then P lies on the curve. :-

(1) 9y = 2x2 (2) 9x = 2y2

(3) 2x = 9y2 (4) None of these

73. The value of 



0

x tan x
dx

sec x cosx
 is

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

(3) 32/2 (4) 2/3

74. A curve passes through (2, 0) and the slope of

tangent at a point P(x, y) is equal to

  



2(x 1) y 3

(x 1)
. Then equation of the curve is

(1) y = x2 + 2x (2) y = x2 – 2x

(3) y = 2x2 – x (4) None of these

70.     'P'        

x 1 y 2 z 7

3 4 2

  
   (4,5,8) 

P  -

(1) 
11 17

3, ,
2 2

 
 
 

(2) (6,4,7)

(3) (2,6,9) (4) 
9 15

5, ,
2 2

 
 
 

71. (2x + 3y – 5)2 + 4(–3x + 2y + 1)2 = 52


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

72. P  y2 = 4x 

P     :-
(1) 9y = 2x2 (2) 9x = 2y2

(3) 2x = 9y2 (4)   

73.



0

x tan x
dx

sec x cosx
 

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

(3) 32/2 (4) 2/3

74. (2, 0) P(x, y)


  



2(x 1) y 3

(x 1)



(1) y = x2 + 2x (2) y = x2 – 2x

(3) y = 2x2 – x (4) 
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75. The relation R in the R of real numbers; defined

as R = {(a, b) : a b2} then R is

(1) Reflexive

(2) Symmetric

(3) Transitive

(4) neighter reflexive nor symmetric nor

transitive

76. If cot  cot 7  + cot  cot 4 + cot 4

cot 7= 1 then =

(1) n, nZ (2) (2n + 1) /2, nZ

(3) n + (–1)
n
 /2, nZ (4) 

n
,n Z

12




77. In ABC, tan C < 0 then

(1) tan A. tan B > 1

(2) tan A + tan B + tan C < 0

(3) tan A + tan B + tanc C > 0

(4) None

78. Let L = 
x a
lim


 
x ax a

x a




 and M = 

x a

x a

x a
lim

x a




(a > 0)

If L = 2M then the value of 'a' is equal to

(1) e (2) e2 (3) 1/e (4) 1/e2

79. f(x) = 
x 1 ; x 0

cosx ; x 0

 



 ; At x = 0 : f(x) is :-

(1) Continuous (2) Derivable

(3) Discontinuous (4) None

80. The length of the shortest path that be gives at
the point (2,5), touches the x-axis and then ends
at a point on the circle
x2 + y2 + 12x – 20 y + 120 = 0

(1) 13     (2) 4 10 (3) 15      (4) 6 + 89

75. R, R 
R = {(a, b) : a b2} R 

(1) 

(2) 

(3) 

(4) 
76.  cot cot 7  + cot cot 4+ cot 4 cot

7= 1 =
(1) n, nZ (2) (2n + 1) /2, nZ

(3) n + (–1)
n /2, nZ (4) 

n
,n Z

12




77. ABC  tan C < 0 
(1) tan A. tan B > 1

(2) tan A + tan B + tan C < 0

(3) tan A + tan B + tanc C > 0

(4) 

78.  L = 
x a
lim


 
x ax a

x a




  M = 

x a

x a

x a
lim

x a




(a > 0)

L = 2M  a 
(1) e (2) e2 (3) 1/e (4) 1/e2

79. f(x) = 
x 1 ; x 0

cosx ; x 0

 



 ; x = 0 : f(x) 

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

80. (2,5) x2 + y2 + 12x – 20 y + 120 = 0

x-



(1) 13     (2) 4 10 (3) 15      (4) 6 + 89
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81. Let S be a non-empty subset of R.

Consider the following statement :

p : There is a rational number x  S such that  x > 0.

Which of the following statements is the
negation of the statement p ?

(1) There is a rational number x  S such that
x  0

(2) There is no rational number x  S such that
x  0

(3) Every rational number x  S satisfies x  0

(4) x  S and x  0  x is not rational

82. For 100 observations following table was prepared:

Class 0-10 10-20 20-30 30-40 40-50

fi 8 30 b c d

If median of the distribution is 23 then the
value of b will be :-
(1) 30 (2) 20
(3) 40 (4) Can't be predicted

83. Consider two lines :

L
1
 : 

x 1 y 1 z

1 0 3

 
  ; L

2
 :

x 2 y 1 2z 1

1 0 6

  
 

Statement-1 : L
1
 & L

2
 are parallel

Statement-2 : L
1
 & L

2
 are Identical

(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.

81. S, R 
 :
p : x  S x > 0

p 
  (negation) ?
(1)  x  S  x  0

(2)   x  S    
x  0

(3)  x  S x  0

(4) x  S  x  0  x 
82. 100 :

ox Z 0-10 10-20 20-30 30-40 40-50

fi 8 30 b c d

23 b :-
(1) 30 (2) 20

(3) 40 (4) 

83.  :

L
1
 : 

x 1 y 1 z

1 0 3

 
  ; L

2
 :

x 2 y 1 2z 1

1 0 6

  
 

-1 : L
1
  L

2
 

-2 : L
1
  L

2
  

(1) -1 -2 -2, -1 



(2) -1 -2 

(3) -1 -2 

(4) -1   -2   -2,

 -1 
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84. Statement–1 :  tan3x tan 2x tan x dx =

   
1 1

| sec3x | | sec2x | | sec x | c
3 2
ln ln ln

Statement–2 :

tan3x – tan2x – tanx = tan3x tan2x tanx.
(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

85. If 1 2

1 2

Z 2Z
1

2 Z Z





 and |Z

2
| 1 then |Z

1
| is equal

to :-

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

2
86. Consider a system of linear equation ax + by = 0,

cx + dy = 0; a,b,c,d{0, 1}.
Statement-1 : The probability that system of
equations has a unique solution is 3/8.
Statement -2: The probability that system has
no solution is 0.
(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

84. –1 :  tan3x tan 2x tan x dx =

   
1 1

| sec3x | | sec2x | | sec x | c
3 2
ln ln ln

–2 :

tan 3x – tan 2x – tan x = tan 3x tan 2x tan x.

(1) -1 -2 -2, -1


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

 -1 

85.  1 2

1 2

Z 2Z
1

2 Z Z





  |Z

2
| 1  |Z

1
| 



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

2
86.  ax + by = 0, cx + dy = 0; a,b,c,d

{0, 1}.

–1 : 
3/8 
–2 : 0

(1) -1 -2 -2, -1


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

 -1 

        



26 / 28 E / H

28–03–2013

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

SPACE FOR ROUGH WORK

MAJOR TEST

LEADER & ENTHUSIAST COURSE

87. In the figure shown, radius of circle C
1
 be r and

that of C
2
 be 

r

2
, where 

1
r

3
 PQ, then length

of AB is (where P and Q being centres of C
1

& C
2
 respectively)

P

Q

A

B

C1
C2

(1) 2 3 r (2) 
3 3 r

4

(3) 3 3 r (4) 
3 3 r

2
88. Consider four points A, B, C & D with position

vectors a, b, c
 

 and d


 w.r.t. origin O. Also

a, b, c
 

 are non-coplanar and line OD intersects

plane ABC at some point M such that OM m
 

.

Statement-1 :
[a b c]

m d
[d b c] [d c a] [d a b]


 

  
        .

Statement-2 : Four points A, B, C & M are

coplanar if [a b c] [m a b] [m b c] [m c 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.

87. C
1
 C

2 


r  
r

2
 

1
r

3
 PQ,  AB 

(P
 
Q C

1
 C

2
 )

P

Q

A

B

C1
C2

(1) 2 3 r (2) 
3 3 r

4

(3) 3 3 r (4) 
3 3 r

2
88. A, B, C  D O 

 a, b, c
 

  d


   a, b, c
 

OD ABC 

M OM m
 

 

–1 : 
[a b c]

m d
[d b c] [d c a] [d a b]


 

  
       

–2 : A, B, C  M 

 [a b c] [m a b] [m b c] [m c a]  
          


(1) -1 -2 -2, -1 


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

 -1 
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89. The area of the region enclosed between the two

circles  x2 + y2 = 1 and (x – 1)2 + y2 = 1 is

(1) (3 3) / 2

(2) (3 3) / 2

(3) (4 3 3) / 6

(4) None of these

90. Statement–1 : The period of the function

f(x) = sin 
x

cos
2

 
 
 

 + cos (sin x) is 4.

Statement–2 : Period of the function

f(x) = 
sin x cosx

sin x cosx




 is 

2


.

(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.

89. x2 + y2 = 1  (x – 1)2 + y2 = 1 


(1) (3 3) / 2 

(2) (3 3) / 2

(3) (4 3 3) / 6

(4) 

90. –1 :  f(x)=sin 
x

cos
2

 
 
 

 + cos (sin x) 

4 

–2 :  f(x) = 
sin x cosx

sin x cosx




  

2





(1) -1 -2 -2, -1 



(2) -1 -2 

(3) -1 -2 

(4) -1   -2   -2,

 -1 

Your moral duty

is that to prove  is 
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