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PHYSICS 
1. (A) 

 Horizontal component of velocity  

  cos 60
2

H

u
u u    

   
2

H

ut
AC u t   

 and  sec30AB AC   

        
2

2 3 3

ut ut  
  

  
 

 

2. (D) 

 1 1F kx M a   

  1 1kx F M a   

 Only force on 2M  is kx. 

   1 1
2

2 2

F M akx
a

M M


   

 

3. (C) 

 In first case, 1 2T g  

  1
1

1

1

T g
a

 
   

       
2

1

g g
g


   

 In second case,  

  2

2 1

1 2 3

g g g
a

 
 


 

  1 2

2

3

g
a a a      

 

4. (A) 

 2
eff 2 8 m sg g    

      sin cosm g a m g a     

   
1

tan tan30
3

       

 

5. (A) 

 For round trip:  

  2 2
air g

1
m 8 16

2
     

  air

1
m 192 96 m

2
      ( g 0   as height is same) 

 For ground to highest point:  

 air g K    

 21
48m mgh 0 m 16

2
      

 
256

48 10h h 8 m
2

     
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6. (D) 

  
 

7. (C) 

  
 

8. (B) 
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9. (C) 

  
 

10. (D) 

  
 

11. (A) 
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12. (B) 

  
  

13. (A) 

  
 

14. (C) 

  
 

15. (C) 
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16. (A) 

  
 

17. (C) 

  
 

18. (A) 

  
 

19. (A) 
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20. (B) 

  
 

21. (30) 

  

    
2 2

20 10 10 3 m sC CV V      

 

22. (2) 

  
 

23. (5) 

  
 

24. (23) 

  
  

25. (7.25 to 0.07) 
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CHEMISTRY 

26. (B) 

 First line of Balmer in H 

 0 2 2

c 1 1
c R

2 3

 
      

  
 

 First line of Balmer in He  

 02 2

1 1
c R 4 4

2 3

 
        

 
 

 

27. (B) 

 2 2 2O , O , O   are paramagnetic  

 2 2 2
2 2O , O , O    are diamagnetic  

 

28. (B) 

 

       2 2 2 2A g B g C g D g

i 1 1 1 1

e 1 x 1 x 1 x 1 x

 

   

 

 

2
1 x 1 1

x
1 x 4 3

 
    

 
 

  2 eq

1
1

43
A 0.13

10 30

 
  
     

 

29. (A) 

 

     2 22AB s A g B g

i 0.5 0

e 0.5 P P





 

  0.06 P 0.5 P   

 P 0.1   

 totalP 0.5 2P 0.7 atm    

 

30. (A) 

 

 

2 2 22A B(g) 2A (g) B (g)

i 4 0 0

e 4 1 4 2



  

 

 

 

2

2

4 2
P P

4 2 4 2
P

4 1
P

4 2

    
   

       
 

 
  

 

 
2

3
    
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31. (A) 

 3 22KClO 2KCl 3O   

 
2O

0.384
n 0.012

32
   

 
3KClO

2
n 0.012 0.008

3
     

 % 3

0.008 122.5
KClO 100 20%

4.9


    

 

32. (A) 

 x 131 282 242 393      

 

33. (A) 

  
 

34. (C) 

  
 

35. (D) 

  
 

 

36. (B) 

   
 

37. (B) 
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38. (D) 

  
 

39. (D) 

  
 

40. (B) 

 La > Y (Size) 

 

41. (C) 

 5XeF 5, p 2     

   pentagonal planar & non-polar  

 6XeF  capped octahedral ( 6, p 1   ) 

 4XeOF  square pyramid ( 5, p 1   ) 

 4XeF   square planar ( 4, p 2   ) 

 

42. (C) 

(A) 

Cl

Cl

Cl

Cl

 

net 0   

(B) 

Cl

Cl

Cl

Cl

 

net p 3   

(C) 

Cl

Cl

Cl 

net 2p   

(D) 

Cl

Cl

Cl

 

net p   

 

43. (D) 

  
2

1 2P P 36 64    

 1 2P P 10    

  total 1 2P 2 P P 20 atm    

 

44. (A) 

  AB 0 0W P V   

 BC 0 0W 2P V n2   

 CD 0 0W P V   

 

45. (C) 

   f
f

1R T5 1 R 300
1 R T 300 2

2 2 5

   
      

 
 

 fT 248.5 K   

http://www.iitianspace.com/


Website: www.iitianspace.com     |     assessment.stepapp.in 11 11 11 11 11 11 

46. (4) 

 

3 2NO(g) NO (g) 2NO (g)

i 1 3 0

x x
e 1 3 x

2 2

e 3 x 3 x 2x



 

  

 

 

22x 2x

x x 3 x
1 3

2 2

 
  

       
  

 

 Solving 
3

x
2

  

 p

3 3

2 2K 4
1 9

4 4



 



 

   

47. (4) 

 (iii), (iv), (v), (vii) are wrong. 

 

48. (16) 

  W 1 4 1 3 L.atm 300 J        

 f

300
T 20 600 K

10
    

 Q 51 300 15,300 J    

 U 15.3 0.3 15 kJ     

  
100

H 15 20 10 16 kJ
1000

       

 

49. (4) 

  
 

50. (3) 
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MATHEMATICS 

51. (A) 

 

52. (A) 

  3 37 49x    

   3 3 3 3 37 49 3 7 49( 7 49) 56 21x x       

   3 21 56 0x x    

 Therefore, the product of roots is 56. 

 

53. (C) 

 Since, , , ,     are the roots of the given equation, therefore 

      4 3 24 6 7 9x x x x x x x x           

 Putting x = i and then x i  , we get  

      1 4 6 7 9i i i i i i          

 and      1 4 6 7 9i i i i i i              

 Multiplying these two equations, we get  

         2 2 2 22 3 2 3 1 1 1 1i i           

       2 2 2 213 1 1 1 1       

 

54. (C) 

 
 

 

2

2 2
2 2

1
44 1

11 1

xx x x
y

x x x
x

 
 

  
     
 

 

 Let  
1

x t
x

   

 For  0, 2x t   

 
2

4 4

11

t
y

t t
t

 
 

 

 For  
1 5

2,
2

t t
t

    

 
8

0
5

y   and 0y   for 0x   

  range of  f x  is 
8

0,
5

 
 
 

 

 

55. (C) 

 

56. (D) 

 Number on die are 1, 2, 3, 4, 5, 6. 

 Prime numbers are 2, 3, 5 and non-prime numbers are 1, 4, 6. 

 Now, let weight assigned to non-prime numbers is  , then weight assigned to prime number is 2  

  2 2 2 1             

   
1

9
   

  Probability that an odd number will be show up when the die is tossed 1 or 3 or 5 
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5

2 2 5
9

         

 

57. (C)  

 The probability of not drawing the ace in the first draw, in the second draw and in the third draw are 

(here all spades i.e., 13 cards) 
12 11 10

, ,
13 12 11

, respectively. 

 Probability of drawing ace of spades in the 4th draw  

 
1

10
  (Only one ace and remaining cards = 10)  

   Required probability 
12 11 10 1 1

13 12 11 10 13
      

 

58. (A) 

 Digits to be used are 6  

 999996 6 ; 999987 30 ; 999888 20 total 56      

 

59. (C) 

 Required number 
8! 8! 2!

126
5! 3! 4! 4! 2!


  

  
 

 

60. (C) 

 

61. (D) 

 

62. (A) 

    
1001 10022 3 41 1x x x x x      

   
1001

51 1x x    

 So all the powers of x will be of the 5m or  5 1 1m m   

 

63. (C) 

  
1 0

1

3

k
k

rk
k r

C


 

  

 
1 0

1

3

k
k

rk
k r

C


 

  
     

  
   

 
1

2

3

k

k
k





 
   

 
  

 

2
2 2

.....
3 3

 
    

 
 

 
2 / 3

2
2

1
3

 


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64. (D) 

 General term in the expansion of 103 6( 2 3 5)   is 

 3 610!
( 2) ( 3) ( 5)

! ! !

a b c

a b c
 where a + b + c = 10. 

 

65. (A) 

 

66. (A) 

 

67. (B) 

 

68. (D) 

 

69. (D) 

 We have,   4

2 2
4cos 2cos

4 2

x x
f x

    
    

    
 

 

2 2
2

2 2 2 2
2cos 2cos 1 cos 2cos

4 2 2 2

x x x x             
              

             
 

 2

2
1 cos

2

x  
   

 
 

 Clearly, period of   3

2

2
1

2

f x


  



 

 

70. (C) 

   2cos cos 1 0 ,k x k x x        

      2cos cos 1 0 ... ik x x    

 But  

2
2 1 1

cos cos cos
2 4

x x x
 

    
 

 

   21
cos cos 2

4
x x     

 Now, from (i), we get  

 
1

2 1 0
2

k k      

 Also, 1 0
4

k
    

    4k   

   
1

4
2

k    

 

71. (0) 

  , : 0,
2

 
      
 

S x x  

 The given equation is  

   3sec cosec 2 tan cot 0x x x x     

   
3 1 sin cos

2 0
cos sin cos sin

x x

x x x x

 
    

 
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    2 23sin cos 2 sin cos 0x x x x     

   3 sin cos 2cos 2 x x x  

   
3 1

sin cos cos 2
2 2

x x x   

   cos cos sin sin cos 2
3 3

x x x
 
   

   cos cos sin sin cos 2
3 3

x x x
 
   

   cos 2 cos
3

x x
 

  
 

 

   2 2
3

x n x
 

   
 

 

 

72. (540) 

 

73. (16) 

 

74. (5) 

 

75. (6) 
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