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1. A black sulphide is formed by the action of H
2
S on:-

(1) CuCl
2

(2) CdCl
2

(3) ZnCl
2

(4) NaCl

2. Acidified K
2
Cr

2
O

7
 turns green by :-

(1) CO
2

(2) HNO
3

(3) SO
2

(4) HCl

3. NaCl, NaBr, NaI mixture on adding H
2
SO

4

gives gases respectively :-

(1) HCl, Br
2
, I

2
(2) HCl, HBr, HI

(3) Cl
2
, Br

2
, I

2
(4) None of these

4. H
2
S on passing through ammonical solution

gives white ppt. The white ppt. is of :-

(1) CoS (2) NiS (3) MnS (4) ZnS

5. Which sulphides are soluble only in aqua-regia:-
(1) NiS (2) CoS
(3) HgS (4) All of these

6. Which of the following combines with Fe(II)

ions to form a brown complex :-

(1) N
2
O (2) NO (3) N

2
O

3
(4) N

2
O

5

7. S2– and SO
3
2– can be distinguished by using :-

(1) (CH
3
COO)

2
Pb (2) Na

2
[Fe(CN)

5
NO]

(3) both (1) and (2) (4) None of these

8. Ferric ion forms a prussian blue coloured ppt.

due to :-

(1) K
4
Fe(CN)

6
(2) Fe

4
[Fe(CN)

6
]

3

(3) KMnO
4

(4) Fe(OH)
3

9. When H
2
S gas is passed through the HCl

containing aqueous solution of CuCl
2
, HgCl

2
,

BiCl
3
, and CoCl

2
, Which does not precipitate out:-

(1) CuS (2) HgS (3) Bi
2
S

3
(4) CoS

1. H
2
S :-

(1) CuCl
2

(2) CdCl
2

(3) ZnCl
2

(4) NaCl

2. K
2
Cr

2
O

7
 :-

(1) CO
2

(2) HNO
3

(3) SO
2

(4) HCl

3. NaCl, NaBr, NaI H
2
SO

4
 

():-
(1) HCl, Br

2
, I

2
(2) HCl, HBr, HI

(3) Cl
2
, Br

2
, I

2
(4) 

4. H
2
S 

:-
(1) CoS (2) NiS (3) MnS (4) ZnS

5. :-
(1) NiS (2) CoS
(3) HgS (4) 

6. Fe(II) 
:-
(1) N

2
O (2) NO (3) N

2
O

3
(4) N

2
O

5

7. S2–  SO
3
2–  :-

(1) (CH
3
COO)

2
Pb  (2) Na

2
[Fe(CN)

5
NO]

(3) (1)  (2)  (4) 
8. Prussian 

 :-
(1) K

4
Fe(CN)

6
(2) Fe

4
[Fe(CN)

6
]

3

(3) KMnO
4

(4) Fe(OH)
3

9. CuCl
2
, HgCl

2
, BiCl

3
 CoCl

2
  

HCl H
2
S 

:-
(1) CuS (2) HgS (3) Bi

2
S

3
(4) CoS

Take it Easy and Make it Easy
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10. Select the correct Reaction :-

(1) NaCl + Br
2
 NaBr + Cl

2

(2) 
(hot &con.)
NaOH + Cl

2
 NaOCl + NaCl + H

2
O

(3) 2
(dry)

Ca(OH) + Cl
2
 CaOCl

2
 + CaCl

2
 + H

2
O

(4) All of them

11. Select the correct statement :-

(1) O-nitrophenol > p-nitrophenol (volatile nature)

(2) CH
3
Cl > CH

2
Cl

2
 > CHCl

3
 (dipolemoment)

(3) BF
3
 > AlCl

3
 > NCl

3
 (Bond Angle)

(4) 1 & 2 both

12. Select the correct answer :

(1) NH
3
 is dried by CaO

(2) PCl
3
 react with water to give H

3
PO

3

(3) P
4
O

10
 is called flower of phosphorus

(4) All of them

13. Which is correctly matched :-

(1) Semiwater gas [CO + H
2
]

(2) Pseudohalide [CN–]

(3) Dry Ice (solid CO
2
)

(4) 2 & 3 both

14. Which is isostructural :-

(1) XeF
2
, ICl

2
–, ClF

3
(2) ClF

3
, PCl

3
, NCl

3

(3) CO
2
, XeF

2
, I

3
– (4) PCl

5
, XeOF

2
, ICl

5

15. Select the correct statement :-

(1) O
2
 is strong oxidising agent than O

3

(2) CO is obtained by reaction of HCOOH and

H
2
SO

4

(3) HFO
3
 exist (4) All of them

10. 
(1) NaCl + Br

2
 NaBr + Cl

2

(2) 
(hot &con.)
NaOH + Cl

2
 NaOCl + NaCl + H

2
O

(3) 2
(dry)

Ca(OH) + Cl
2
 CaOCl

2
 + CaCl

2
 + H

2
O

(4) 
11. 

(1) O-nitrophenol > p-nitrophenol ()
(2) CH

3
Cl > CH

2
Cl

2
 > CHCl

3
 ()

(3) BF
3
 > AlCl

3
 > NCl

3
 ()

(4) 1  2 
12. 

(1) NH
3
 CaO 

(2) PCl
3
H

3
PO

3 


(3) P
4
O

10
 

(4) 
13.  :-

(1) Semiwater gas [CO + H
2
]

(2)  [CN–]

(3)  (CO
2
)

(4) 2  3 
14. 

(1) XeF
2
, ICl

2
–, ClF

3
(2) ClF

3
, PCl

3
, NCl

3

(3) CO
2
, XeF

2
, I

3
– (4) PCl

5
, XeOF

2
, ICl

5

15. 
(1) O

3 
O

2
 

(2) H
2
SO

4
 HCOOH CO


(3) HFO

3
     (4) 
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16. Select the correct order :-

(1) HOCl < HClO
2
 < HClO

3
 < HClO

4
 Acidic

character

(2) HF > HCl > HBr > HI (volatile nature)

(3) B(OH)
3
 < H

2
CO

3
 < HNO

3
 < HClO

4
 (pka)

(4) All of them

17. Match the coloum :

Molecule Hybridisation

(1) XeOF
2

sp3d2

(2) ICl
4

– sp3

(3) I
3

– sp3d

(4) POCl
3

sp3d

18. Which is exist :-

(1) BF
6

–3 (2) CF
6

–2 (3) AlF
6

–3 (4) All

19. Select the correct statement :-

(1) B
2
O

3
 is obtained by strong healing of H

3
BO

3

(2) Boric acid is obtained by hydrolysis of BCl
3

(3) Boric acid react with ethyl alcohol to form

ethyl borate

(4) All are correct

20. Select the paramagnetic :-

(1) NO
2

(2) O
2

(3) N
2

–2 (4) All of these

21. Bond Angle is maximum in :-

(1) BF
3

(2) NF
3

(3) PF
3

(4) Same in All

22. By which reaction methane is formed :-

(1) Al + C Al
4
C

3
 2H O  product

(2) Be + C Be
2
C 2H O  product

(3) Ca + C   CaC
2
 HO  product

(4) 1 & 2 both

16. 
(1) HOCl < HClO

2
 < HClO

3
 < HClO

4
 


(2) HF > HCl > HBr > HI ()
(3) B(OH)

3
 < H

2
CO

3
 < HNO

3
 < HClO

4
 (pka)

(4) 
17. 

 
(1) XeOF

2
sp3d2

(2) ICl
4

– sp3

(3) I
3

– sp3d

(4) POCl
3

sp3d

18. 
(1) BF

6
–3 (2) CF

6
–2 (3) AlF

6
–3 (4) 

19. 
(1) H

3
BO

3 
B

2
O

3 


(2) BCl
3 


(3) 


(4) 
20. 

(1) NO
2

(2) O
2

(3) N
2

–2 (4) 
21. 

(1) BF
3

(2) NF
3

(3) PF
3

(4) 
22. 

(1) Al + C Al
4
C

3
 2H O  product

(2) Be + C Be
2
C 2H O  product

(3) Ca + C   CaC
2
 HO  product

(4) 1  2 
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23. Borax bead test given by :

(1) Co+2  (2) Pb+2  (3) Sn+2  (4) All of these

24. Select the correct statement :

(1) NO
2
 is mixed anhydride

(2) SO
2
 shows bleaching action due to reduction

(3) H
2
S turns white lead acetate paper in to black

(4) All of them

25. Which one of the following statements is not true

(1) Buna-s is a copolymer of butadiene and styrene

(2) Natural rubber is a 1,4-polymer of isoprene

(3) In Vulcanization, the formation of sulphur

bridges between different chains make

rubber harder and stronger

(4) Natural rubber has the trans configuration

at every double bond.

26. Which of the following is used in vulcanization

of rubber :-

(1) SF
6

(2) CF
4

(3) Cl
2
F

2
(4) C

2
F

2

27. Vitamin B
12

 contains metal :-

(1) Ca (2) Zn (3) Fe (4) CO

28. The pair of bases in DNA are held together by:-

(1) Hydrogen bonds (2) Ionic bonds

(3) Phosphate bonds (4) glycosidic bonds

29. Which of the following tests is not used for

testing proteins :-

(1) Millon's test (2) Molisch's test

(3) Biuret test (4) Ninhydrin test

30. Glucose and mannose are :-

(1) Epimers (2) Anomers

(3) Functional isomers (4) Ketohexose

23. 
(1) Co+2  (2) Pb+2   (3) Sn+2   (4) 

24. :-
(1) NO

2
 

(2) SO
2
 

(3) H
2
S 

(4) 
25. 

(1) -s 
(2) 
(3) 
 


(4) 


26. 
:-
(1) SF

6
(2) CF

4
(3) Cl

2
F

2
(4) C

2
F

2

27.  B
12

 :-
(1) Ca (2) Zn (3) Fe (4) CO

28. DNA :-
(1) Hydrogen bonds (2) Ionic bonds

(3) Phosphate bonds (4) glycosidic bonds

29. 
:-
(1) Millon's test (2) Molisch's test
(3) Biuret test (4) Ninhydrin test

30. :-
(1)  (2) 
(3)  (4) 
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31. The relation R on the set A = {1, 2, 3} defined

by R = {(1, 2), (1, 3)} is

(1) symmetric (2) reflexive

(3) transitive (4) None of these

32. Let R be a relation defined on N × N by

(a, b) R(c, d)  a(b + c) = c(a + d). Then R is

(1) reflexive, symmetric

(2) symmetric, transitive

(3) transitive only

(4) equivalence

33. Let R be a relation defined on Z × Z
0

(Z is the set of all integers and Z
0
 is the set of all

non-zero integers) by (a, b) R(c, d) iff ad = bc.

Then R is

(1) reflexive only

(2) symmetric and transitive

(3) transitive only

(4) equivalence

34. A relation R on the set of Non zero numbers is

defined by z
1
R z

2
  

z z

z z




1 2

1 2
 is real. Then R is

(1) Reflexive and symmetric

(2) Symmetric and transitive

(3) Equivalence relation

(4) None of these

31. A = {1, 2, 3} R = {(1, 2), (1, 3)} 
R 

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

32. N × N  (a, b) R(c, d) 

a(b + c) = c(a + d) R  :-

(1) 

(2) 

(3) 
(4) 

33. Z × Z
0
 (Z Z

0 


) (a, b) R(c, d) iff ad = bc

R R

(1) 

(2) 

(3) 

(4) 

34. R,  z
1
R

z
2
  

z z

z z




1 2

1 2
’ R


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

PART B - MATHEMATICS
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35. R S A 
 :-
S

1
 : R  S,    R  S 


S
2
 : R  S   R  S  


S
3
 : R  S    R  S  


S
4
 : R  S   R  S  




(1) S
1
, S

2
, S

4
(2) S

2
, S

3
, S

4

(3) S
1
, S

2
, S

3
(4) S

1
, S

2
, S

3
, S

4

36.  f(x) = 
24 x

[x] 2



        

( [.]  G.I.F.)

(1) (–, –2)  [–1, 2] (2) [0, 2]

(3) [–1, 2] (4) (0, 2)

37.  f(x) = 
3

2

5sin x cos x

tan x 1
 

  x  R is

(1) 
5

8
(2) 

3

4
(3) 1 (4) 

5

2

35. Let R and S be two relations on a set A. Consider

the following statements

S
1
 : R and S are transitive, then R  S is also

transitive

S
2
 : R and S are transitive, the R  S is also

transitive

S
3
 : R and S are reflexive, then R  S is also

reflexive

S
4
 : R and S are symmetric, then R  S is also

symmetric

The correct statements are

(1) S
1
, S

2
, S

4
(2) S

2
, S

3
, S

4

(3) S
1
, S

2
, S

3
(4) S

1
, S

2
, S

3
, S

4

36. Domain of the definition of function

f(x) = 
24 x

[x] 2



 is (where [.]  G.I.F.)

(1) (–, –2)  [–1, 2] (2) [0, 2]

(3) [–1, 2] (4) (0, 2)

37. Maximum value of function

f(x) = 
3

2

5sin x cos x

tan x 1
 x  R is

(1) 
5

8
(2) 

3

4
(3) 1 (4) 

5

2
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38. Let y = f(x) = 
21/ xe : if x 0

0 : if x 0

 




then which of the following can best represent the
graph of y = f(x) ?

(1)  O

y

x (2) O

y

x

(3)  O

y

x

(0,1)

(4) O

y

x

(0,1)

39. 2x –1

cos2 cos2x
lim

x | x |




 =

(1) 2 cos 2    (2) –2 cos 2    (3) 2 sin 2    (4) –2 sin 2

40. Let f : (4, 6)  (6,8) be a function defined by

f(x) = x + 
x

2

 
 
 

. (where [.] denotes the greatest

integer function) , then f–1 (x) is euqal to :-

(1) x – 
x

2

 
 
 

  (2) – x – 2

(3) x – 2 (4) 
1

x
x

2

 
   

41. 
n
lim


2 2 2 2 2 2 2 2

3

[1 x 1 ] [2 x 2 ] [3 x 3 ] .... [n x n ]

n

       

is equal to :- (where [.] greatest integer function)

(1) 
x

3
     (2) x + 

1

3
     (3) 

x

3
 + 

1

3
     (4) 

x

3
 – 

1

3

38.  y = f(x) = 
21/ xe : if x 0

0 : if x 0

 



 y = f(x)
?

(1)  O

y

x (2) O

y

x

(3)  O

y

x

(0,1)

(4) O

y

x

(0,1)

39. 2x –1

cos2 cos2x
lim

x | x |




 =

(1) 2 cos 2    (2) –2 cos 2    (3) 2 sin 2    (4) –2 sin 2

40.  f : (4, 6)  (6,8), f(x) = x + 
x

2

 
 
 

( [.] ), 
f–1(x)  :-

(1) x – 
x

2

 
 
 

(2) – x – 2

(3) x – 2 (4) 
1

x
x

2

 
   

41. 
n
lim


2 2 2 2 2 2 2 2

3

[1 x 1 ] [2 x 2 ] [3 x 3 ] .... [n x n ]

n

       

:- ([.]  :-

(1) 
x

3
     (2) x + 

1

3
     (3) 

x

3
 + 

1

3
      (4) 

x

3
 – 

1

3
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42. The equation of the normal to the curve

y = x + sin x cos x at x = /2 is-

(1) x=2 (2) x= (3) x+=0 (4) 2x=

43. The length of the subtangent at any point of the

curve xmyn = am+n is proportional to-

(1) Ordinate (2) Abscissa

(3) (Ordinate)n (4) (Abscissa)n

44. Function f(x)
2

| x 1 |

x


  is monotonic decreasing in-

(1) (–,) (2) (0,1)

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

45. The maximum value of (1/x)x is-

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

46. The height of a right circular cone of maximum

volume inscribed in a sphere of diameter a is-

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

47. If 
23x 12x 1 , 1 x 2

f(x)
37 x , 2 x 3

     
 

  
, then-

(1) f(x) is increasing in [–1,2]
(2) f(x) is continuous in [–1,3]

(3) f(x) = is maximum at x=2

(4) All the above
48. If f(x), g(x), h(x) are polynomials of three degree,

then

(x) = 

f '(x) g '(x) h '(x)

f "(x) g"(x) h"(x)

f "'(x) g"'(x) h"'(x)

is a polynomial of degree (where fn(x) represents

nth derivative of f(x))-

(1) 3 (2) 2 (3) 6 (4) 0

42. y=x + sin x cos x  x = /2 

(1) x=2 (2) x= (3) x+=0 (4) 2x=

43. xmyn = am+n 

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

44.  f(x)
2

| x 1 |

x


 


(1) (–,) (2) (0,1)
(3) (2,) (4) (0,1)  (2,)

45. (1/x)x 
(1) e (2) (e)1/e (3) (1/e)e (4) ee

46. a 

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

47. 
23x 12x 1 , 1 x 2

f(x)
37 x , 2 x 3

     
 

  
 f(x)-

(1) [–1,2] 
(2) [–1,3] 
(3) x=2 
(4) 

48.  f(x), g(x), h(x)      

(x) = 

f '(x) g '(x) h '(x)

f "(x) g"(x) h"(x)

f "'(x) g"'(x) h"'(x)
 


(fn(x), f(x) n)-
(1) 3 (2) 2 (3) 6 (4) 0
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49. If y = tan–1 
1

2 2

1 1
tan

x x 1 x 3x 3

   
         

1
2

1
tan

x 5x 7

  
    

 + ..... up to n terms, then 
dy

dx

is equal to

(1) 2 2

1 1

1 (x n) (1 x )


  

(2) 2 2

1 1

1 (x n) (1 x )


  

(3) 2

1

(1 x)



(4) 0

50. Let f(x+y)=f(x).f(y) for all x, y where f(0)  0. If

f(5) = 2 and f '(0) = 3, then f '(5) is equal to

(1) 6 (2) 0

(3) 1 (4) None of these

51. f(x) =
x, x is rational

1 x, x is irrational





 then at 

1
x

2
 , f(x) is

(1) continuous but non-differentiable

(2) discontinuous

(3) differentiable

(4) None of the above

52. Function f(x) = | 2– |x –1| | is not differentiable at

x =

(1) {1, 0} (2) {0, 1, – 1}

(3) {–1, 0, 3} (4) {–1, 1, 3}

49. y = tan–1 
1

2 2

1 1
tan

x x 1 x 3x 3
   

         

1
2

1
tan

x 5x 7
  

    
 + ..... n 

dy

dx
 

(1) 2 2

1 1

1 (x n) (1 x )


  

(2) 2 2

1 1

1 (x n) (1 x )


  

(3) 2

1

(1 x)




(4) 0

50. x, y f(x+y)=f(x).f(y)  f(0)  0

f(5) = 2  f '(0) = 3, f '(5) 
(1) 6 (2) 0

(3) 1 (4) 

51. f(x) = 
x, x

1 x, x






 
 

  
1

x
2

  ,

f(x) 
(1) 
(2) 
(3) 
(4) 

52.  f(x) = | 2– |x –1| |; x 

(1) {1, 0} (2) {0, 1, – 1}

(3) {–1, 0, 3} (4) {–1, 1, 3}
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53. If y = sin–1 2

2x

1 x

 
  

; then which of the

following is not correct ?

(1) 2

dy 2

dx (1 x )



 for |x| < 1

(2) 2

dy 2

dx (1 x )





 for |x| > 1

(3) 
dy

dx
 = does not exist at |x| = 1

(4) 
dy

dx
 = 2

2

1 x
 for x = – 1

54. If y = x x x .....      then 
dy

dx
 equals to

(1) 
x y 1

x y 1

 

 
(2) 

y x 1

y x 1

 

 

(3) 
y x 1

y x 1

 

 
(4) None

55. If f(x) = cos–1 
x1 x

sin x
2

 
    then at x = 1,

f '(x) is equal to

(1) 0 (2) 1/2

(3) –1/2 (4) 3/4

53.  y = sin–1 2

2x

1 x

 
  

; 

?

(1) 2

dy 2

dx (1 x )



 ; |x| < 1 

(2) 2

dy 2

dx (1 x )





 ; |x| > 1 

(3) |x| = 1  
dy

dx
 

(4) 
dy

dx
 = 2

2

1 x
; x = – 1 

54.  y = x x x .....      
dy

dx
 

(1) 
x y 1

x y 1

 

 
(2) 

y x 1

y x 1

 

 

(3) 
y x 1

y x 1

 

 
(4) None

55.  f(x) = cos–1 
x1 x

sin x
2

 
   ,  x = 1 ,

f '(x) 
(1) 0 (2) 1/2

(3) –1/2 (4) 3/4
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56. If 

1 px 1 px
, 1 x 0xf(x)

2x 1
, 0 x 1

x 2

   
   

 


  

is continuous in the interval [–1, 1] then p equals

(1) – 1 (2) 1

(3) 1/2 (4) –1/2

57. If 
[x] [ x] , x 2

f(x)
, x 2

  
 

 
, then f is continuous

at x = 2, provided  is (where [.] is G.I.F.)

(1) – 1 (2) 0 (3) 1 (4) 2

58. Let f(x) = [2x3 – 5]; then number of points in

(1, 2) where the function is discontinuous are

where [.]  G.I.F.

(1) 0 (2) 13 (3) 10 (4) 3

59. Function 
1

f(x)
log|x |

  is discontinuous at

(1) One point

(2) Two points

(3) Three points

(4) Infinite number of points

60. If f : R  R, f(x) = max. {x, x3}, then the set of
the points where f is not differentiable is

(1) {–1, 1} (2) {– 1, 0}

(3) {0, 1} (4) {– 1, 0, 1}

56.  

1 px 1 px
, 1 x 0xf(x)

2x 1
, 0 x 1

x 2

   
   

 


  

[–1, 1] p 

(1) – 1 (2) 1

(3) 1/2 (4) –1/2

57.  
[x] [ x] , x 2

f(x)
, x 2

  
 

 
,  x = 2 f 

 ( [.] )
(1) – 1 (2) 0 (3) 1 (4) 2

58.  f(x) = [2x3 – 5];  (1, 2)   

[.]  G.I.F.

(1) 0 (2) 13 (3) 10 (4) 3

59. 
1

f(x)
log|x |

  

(1) 

(2) 

(3) 
(4) 

60.  f : R  R, f(x) =  {x, x3}, 
f 
(1) {–1, 1} (2) {– 1, 0}

(3) {0, 1} (4) {– 1, 0, 1}
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PART C - PHYSICS

61. A gas is filled in a cylinder, its temperature is

increased by 20% on kelvin scale and volume

is reduced by 10%. How much percentage of

the gas will leak out at constant pressure :-

(1) 30% (2) 40%

(3) 15% (4) 25%

62. The air density at Mount Everest is less than that

at the sea level. It is found by mountaineers that

for one trip lasting a few hours, the extra

oxygen needed by them corresponds to

30,000cc at sea level (pressure 1 atmosphere,

temperature 27°C). Assuming that the

temperature around Mount Everest is – 73°C

and that the oxygen cylinder has capacity of

5.2 litre, the pressure at which O
2
 be filled (at

site) in cylinder is :-

(1) 3.86 atm (2) 5.00 atm

(3) 5.77 atm (4) 1 atm

63. A vessel contains a mixture of one mole

of oxygen and two moles of nitrogen at

300 K. The ratio of the average rotational

kinetic energy per O
2
 molecule to that per N

2

molecule is :-

(1) 1 : 1

(2) 1 : 2

(3) 2 : 1

(4) Depends on the moments of inertia of the

two molecules

61. 20%

10% 

:-

(1) 30% (2) 40%

(3) 15% (4) 25%

62. 





(1 27°C) 30000 cc



– 73°C 5.2 

:-

(1) 3.86 atm (2) 5.00 atm

(3) 5.77 atm (4) 1 atm

63. 

300 K 

                   

-

(1) 1 : 1

(2) 1 : 2

(3) 2 : 1

(4) 
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64. CO
2
(O–C–O) is a triatomic gas. Mean kinetic

energy of one gram gas will be

(If N-Avogadro's number, k-Boltzmann's

constant and molecular weight of CO
2
 = 44) :-

(1) (3 / 88) NkT (2) (5 / 88) NkT

(3) (6 / 88) NkT (4) (7 / 88) NkT

65. A closed gas cylinder is divided into two parts

by a piston held tight. The pressure and volume

of gas in two parts respectively are (P, 5V) and

(10P, V). If now the piston is left free and the

system undergoes iosthermal process, then the

volume of the gas in two parts respectively are

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

(3) 5V, V (4) 4V, 2V

66. The graph which represents the variation of

mean kinetic energy of molecules with

temperature t°C is :-

(1) 

E

t°C

(2) 

E

t°C

(3) 

E

t°C

(4)   

E

t°C

64. CO
2
(O–C–O) 

     (N-     

k-CO
2
 = 44) :-

(1) (3 / 88) NkT (2) (5 / 88) NkT

(3) (6 / 88) NkT (4) (7 / 88) NkT

65. 

  

(P, 5V)  (10P, V) 



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

(3) 5V, V (4) 4V, 2V

66. t°C 

 :-

(1) 

E

t°C

(2) 

E

t°C

(3) 

E

t°C

(4)   

E

t°C
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67. The change in volume V

V(0,0)

P

T1

T2

T3

T4

with respect to an

increase in pressure P has

been shown in the figure

for a non-ideal gas at

four different temperatures T
1
, T

2
, T

3
 and T

4
.

The critical temperature of the gas is :-

(1) T
1

(2) T
2

(3) T
3

(4) T
4

68. Considering the gases to be ideal, the value of

 = 
p

v

C

C  for a gaseous mixture consisting of

3 moles of carbon dioxide and 2 moles of

oxygen will be 
2 2O CO( 1.4, 1.3)     :-

(1) 1.37 (2) 1.34

(3) 1.55 (4) 1.63

69. An engine is supposed to operate between two

reservoirs at temperature 727°C and 227°C.

The maximum possible efficiency of such an

engine is :-

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

(3) 3/4 (4) 1

67. (Non ideal) 

V(0,0)

P

T1

T2

T3

T4



T
1
, T

2
, T

3
  T

4
 P-V



:-

(1) T
1

(2) T
2

(3) T
3

(4) T
4

68.  n
1
 = 2 

n
2
 = 3.0   

 = 
p

v

C

C   
2 2O CO( 1.4, 1.3)     :-

(1) 1.37 (2) 1.34

(3) 1.55 (4) 1.63

69. 727°C  227°C 

(reservoir) 

:-

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

(3) 3/4 (4) 1
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70. When an ideal diatomic gas is heated at

constant pressure, the fraction of the heat energy

supplied which increases the internal energy of

the gas, is :-

(1) 
2

5
(2) 

3

5

(3) 
3

7
(4) 

5

7

71. Two cylinders A and B fitted with pistons contain

equal amounts of an ideal diatomic gas at 300 K.

The piston of A is free to move while that of B

is held fixed. The same amount of heat is given

to the gas in each cylinder. If the rise in

temperature of the gas in A is 30K, then the rise

in temperature of the gas in B is :-

(1) 30 K (2) 18 K

(3) 50 K (4) 42 K

72. Initial pressure and volume of a gas are

P and V respectively. First it is expanded

isothermally to volume 4V and then compressed

adiabatically to volume V. The final pressure of

gas will be (given  = 3/2) :-

(1) 1P (2) 2P

(3) 4P (4) 8P

73. In the following indicator  P

V

1 2

diagram, the net amount

of work done will be:-

(1) Positive   (2) Negative

(3) Zero   (4) Infinity

70. 



:-

(1) 
2

5
(2) 

3

5

(3) 
3

7
(4) 

5

7

71. A  B 

300 K A 

B 

A 30K 

B   :-
(1) 30 K (2) 18 K

(3) 50 K (4) 42 K

72. P   V  

4V 

V 

(  = 3/2):-

(1) 1P (2) 2P

(3) 4P (4) 8P

73.   P

V

1 2

:-

(1)    (2) 

(3)    (4) 
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74. A cyclic process ABCA is V

T

B

A

C
shown in the V–T

diagram. Process on the

P-V diagram is :-

(1) 

P

V

C

B A 
(2) 

P

V

C

B 

A 

(3) 

P

V
C

B A 

(4) 

P

V

C B 

A 

75. The volume of an air bubble becomes three

times as it rises from the bottom of a lake to its

surface. Assuming atmospheric pressure to be

75 cm of Hg and the density of water to be

1/10 of the density of mercury, the depth of the

lake is :-

(1) 5 m (2) 10 m (3) 15 m (4) 20 m

76. A hollow sphere of volume V is floating on

water surface with half immersed in it. What

should be the minimum volume of water

poured inside the sphere so that the sphere is

completely submerged into the water :-

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

74. ABCA, V-T  V

T

B

A

C
 P–V

:-

(1) 

P

V

C

B A 
(2) 

P

V

C

B 

A 

(3) 

P

V
C

B A 

(4) 

P

V

C B 

A 

75. 

 75 

  

1/10  :-

(1) 5 m (2) 10 m

(3) 15 m (4) 20 m

76.  V  


:-

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

   Key Filling     
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77. A tank is filled upto a height h with a liquid and

is placed on a platform of height h from the

ground. To get maximum range x
m
 a small hole

is punched at a distance of y from the free

surface of the liquid. Then :-

h

x  m

h

y

(1) x
m
 = 2h (2) x

m
 = 1.5 h

(3) y = h (4) y = 0.75 h

78. Water rises in a vertical capillary tube upto a

height of 2.0 cm. If the tube is inclined at an

angle of 60° with the vertical, then upto what

length the water will rise in the tube :-

(1) 2.0 cm (2) 4.0 cm

(3) 
4

3
 cm (4) 2 2  cm

79. If the radius of two soap bubbles are 'a' and '4a'

respectively and the surface tension of the soap

solution is T then the ratio of their excess

pressures will be :-

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

(3) 16 : 1 (4) 1 : 16

77. h h 
x

m
 

y 
:-

h

x  m

h

y

(1) x
m
 = 2h (2) x

m
 = 1.5 h

(3) y = h (4) y = 0.75 h

78. 2.0 cm. 
�60° 

:-

(1) 2.0 cm (2) 4.0 cm

(3) 
4

3
 cm (4) 2 2  cm

79. 'a' '4a'

 T 

:-

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

(3) 16 : 1 (4) 1 : 16
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80. Three rods made of the same material and

having the same cross section have been joined

as shown in the figure. Each rod is of the same

length. The left and right ends are kept at 0°C

and 90°C respectively. The temperature of the

junction of the three rods will be :-

10°C

80°C

90°C

B

C

A

(1) 45°C (2) 60°C

(3) 30°C (4) 20°C

81. If a metallic sphere gets cooled from 62°C to

50°C in 10 minutes and in the next 10 minutes

gets cooled to 42°C, then the temperature of the

surroundings is :- (Assuming Newton's laws of

cooling is valid)

(1) 30°C (2) 36°C

(3) 26°C (4) 20°C

82. Star A has radius r surface temperature T while

star B has radius 4r and surface temperature

T/2. The ratio of their radiant power P
A
 : P

B
 will

be respectively be :-

(1) 16 : 1 (2) 1 : 16

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

80. 



0°C  90°C 

:-

10°C

80°C

90°C

B

C

A

(1) 45°C (2) 60°C

(3) 30°C (4) 20°C

81. 62°C  50°C  10 
10 42°C 
(
) :-

(1) 30°C (2) 36°C

(3) 26°C (4) 20°C

82.  A r T 
B 4r T/2 

P
A
 : P

B
  :-

(1) 16 : 1 (2) 1 : 16

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

Use stop, look and go method in reading the question
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83. The period of oscillation of a simple pendulum

of length L suspended from the roof of a vehicle

which moves without friction down an inclined

plane of inclination , is given by :-

(1) 2
L

gcos
(2) 2

L

gsin

(3) 2
L

g
(4) 2

L

g tan

84. The composition of two simple harmonic

motions of equal periods at right angle to each

other and with a phase difference of  results

in the displacement of the particle along :-

(1) Straight line (2) Circle

(3) Ellipse (4) Figure of eight

85. A plane electromagnetic wave of frequency

40 MHz travels in free space in X-direction. At

some point and at some instant, the electric field

E


has its maximum value of 750 N/c in

Y-direction. The magnitude and direction of

magnetic field will be :-

(1) 2.5 µT in X-direction

(2) 2.5 µT in Y-direction

(3) 2.5 µT in Z-direction

(4) None of these

83.  
L 

:-

(1) 2
L

gcos
(2) 2

L

gsin

(3) 2
L

g
(4) 2

L

g tan

84. 90°  


:-

(1)  (2) 

(3)  (4) 8 

85. 40 MHz

, X-

E

750 N/C Y-

:-

(1) X-2.5 µT

(2) Y-2.5 µT

(3) Z-2.5 µT

(4) 
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86. The electric field of an electromagnetic wave

is represented by,

E
x
 = 36 sin (1.20 × 107 z – 3.6 × 1015 t) Volt/m)

The average intensity of the wave will be :-

(1) 0.86 w/m2 (2) 1.72 W/m2

(3) 3.44 w/m2 (4) 6.88 w/m2

87. In an electromagnetic wave the average energy
density is associated with  :-
(1) Electric field only
(2) Magnetic field only
(3) Equally with electric and magneitc field
(4) Average energy density is zero

88. A wave represented by y = 2 cos (4x – t) is
superposed with another wave to form a
stationary wave such that point x = 0 is a node.
Then the equation of other wave is :-
(1) y = 2 sin (4x + t)
(2) y = – 2 cos (4x – t)
(3) y = – 2 cos (4x + t)
(4) y = – 2 sin (4x – t)

89. Two sound waves of wavelength 1 m and

1.01 m in gas produce 10 beats in 3 seconds. The

velocity of sound in gas is :-

(1) 360 m/s (2) 300 m/s (3) 337 m/s (4) 330 m/s

90. There are two pipes each of length 2m, one is

closed at one end and other is open at both ends.

The speed of sound in air is 340 m/s. The

frequency at which both can resonate is :-

(1) 340 Hz (2) 510 Hz

(3) 42.5 Hz (4) None of these

86. 
,
E

x
 = 36 sin (1.20 × 107 z – 3.6 × 1015 t) Volt/m)

:-
(1) 0.86 w/m2 (2) 1.72 W/m2

(3) 3.44 w/m2 (4) 6.88 w/m2

87.        
:-
(1) 
(2) 
(3) 
(4) 

88. y = 2 cos (4x – t) 

x = 0 
:-
(1) y = 2 sin (4x + t)
(2) y = – 2 cos (4x – t)
(3) y = – 2 cos (4x + t)
(4) y = – 2 sin (4x – t)

89.      1 m 
1.01 m 3 10 
:-
(1) 360 m/s (2) 300 m/s (3) 337 m/s (4) 330 m/s

90. 2m 



340 m/s. :-

(1) 340 Hz (2) 510 Hz

(3) 42.5 Hz (4) 

Your moral duty

is that to prove  is 
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