
PART : MATHEMATICS 
 
1. Let A (–1,1) and B (2,3) be two points and P be a variable point above the line AB such that the area of 

PAB is 10. If the locus of P is ax + by = 15, then 5a + 2b is : 

 (1) 4   (2) 
5

12
   (3) 

5

6
    (4) 6 

Ans. NTA (2)  

 RESO(2) 

Sol. Equation of Line AB   2x– 3y + 5= 0     131312AB
22
  As point P is on other side of origin 

PAB = 10 
 

10
13

5k3h2
13

2

1



 

 – 2x + 3y = 25  

 
 

15
5

y3x23



 

 

2. Let the circle 01)yx(2yx:C 22
1  and C2 be a circle having centre at (–1,0) and radius 2. If the 

line of the common chord of C1 and C2 intersects the y-axis at the point  P, then the square of the 

distance of P from the centre of C1 is : 

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

Ans. NTA (3)  

 RESO(3) 

Sol. C1(1,1), r1= 1,  (x+1)2 + y2 = 4  

 Radical axis  4x + 2y –4 = 0 P(0,2) 

 Distance =    22
2101   

 Square of distance = 2  
 

3. 60 word can be made using all the letters of the word BHBJO, with or without meaning. If these words 

are written as in a dictionary, then the 50th word is : 

 (1) JBBOH  (2) OBBJH  (3) HBBJO  (4) OBBHJ 

Ans. NTA (2)  

 RESO(2) 

Sol. B, B, H, J, O  

  

B     

       4!  

  

H     

       12
2

!4
  

  

J     

       12
2

!4
  

 Cumulative sum = 48  

 OBBHJ  1 

 OBBJH  1 

 50 th word is OBBJH  

1 
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4. Let RR:g,f   be defined as : 

   1xxf   and  











.0x,1x

0x,e
xg

x

 

 Then the function ))x(g(f  is  

 (1) onto but not one-one.   (2) one-one  but not onto 
 (3) both one-one and onto.   (4) neither one-one nor onto. 
Ans. NTA (4)  
 RESO(4) 

Sol. 









1x:1x

1x:1x
)x(f , f(g(x)) 









1)x(g:1)x(g

1)x(g:1)x(g
 

 























0x:1e:1e

0x:1e:1e

0x:11x:11x

0x:11x:1)1x(

))x(g(f

xx

xx
 

 f(g(x)) = 








0x:1e

0x:x
x

 

 

  

 

x 

  
 

5. Let   R2,1:f   be given by ],x[]x[xx2)x(f 22   where [t] denotes the greatest integer less 

than or equal to t. The number of points, where f is not continuous, is: 

 (1) 4   (2) 3   (3) 6    (4) 5 
Ans. NTA (1)  
 RESO(1) 

Sol. f(x) =

 
 
 





















2x12

2x1:0xxx2

0x0:0xxx2

0x1:)1(xxx2

22

22

22

 

 

 1 x <2 1 x2 < 4  1 x2 < 2, 2 x2 < 3 , 3 x2 < 4  

    1 x < 2 ,  2  x < 3 , 3 x < 2  

 f(x) =































2x:12

2x3:2xx2

3x2:1xx2

2x1:xx2

1x0:xx2

0x1–:1xx2

1–x:3

2

2

2

2

2

 

 Not continuous at x = –1 , 0, 2 , 3  

2 



6. If ,
2cos52cos43cos

2coscos2
)(y




 then at y'y''y,

2



  is equal to : 

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

3
   (4) 

2

1
 

Ans. NTA (2)  
 RESO(2) 

Sol.  
2cos2cos8cos4

1cos2cos2
y

23

2




  

 Let t = cos
)1tt4t2(2

1t2t2
y

23

2




  

 

 

2t2+2t-1 

0 

2t3+4t2 + t–1 

2t3+2t2 – t 

2t2+2t–1 

2t2+2t–1 

t+1 

 

 
   





cos12

1

t12

1
y  

 






 


2
sec

4

1
y 2     







 







 


2
tan

2
sec

4

1
'y 2  

 
2

1
.

2
sec.

2
sec

4

1

2
tan

2

1

2
tan

2
sec

2
sec2

4

1
"y 22








 







 








 















 







 







 
  

 1"y,
2

1
'y,

2

1
y

2
At 


  

 

7. Let ),,(   be the image of the point (8,5,7) in the line 
5

2z

3

1y

2

1x 






. Then   is equal to : 

 (1) 16   (2) 20   (3) 18    (4) 14 
Ans. NTA (4)  
 RESO(4) 
Sol.   

 

 

2, 3, 5 

8,5,7 

M 

,,  
 M=(1+2, – 1 + 3, 2 + 5)  

 2 –7, 3– 6, 5– 5   is perpendicular to 2, 3, 5  

  









2

19
,

2

7
,4M

2

3
  

+ 8 = 8,  + 5 = 7,   + 7 = 19  

  + + = 0 + 2 + 12 = 14  
 
 

3 



8. Let 0 and .

2

3

A























 If B = .

252

27

393























is the matrix of cofactors of the elements of 

A, then det(AB) is equal to : 

 (1) 64   (2) 216   (3) 343    (4) 125 

Ans. NTA (2)  

 RESO(2) 

Sol. cofactor of 1 –1  element = 22 – = 3 

   2– = 3  

 Cofactor of 2–1  element = – (2 – 3) = –  

   2–3= 1 = 2  

 = 1  |A| = 6

421

122

321





 

 |AB| = |A| |B| = |A| |A|2 = |A|3 = 216 

 

9. Let ABCD and AEFG be squares of side 4 and 2 units, respectively. The point E is on the line segment 

AB and the point F is on the diagonal AC. Then the radius r of the circle passing through the point F 

and touching the line segments BC and CD satisfies : 

 (1) r = 1   (2) r2 – 8r + 8 = 0 (3) 2r2 – 4r + 1 = 0 (4) 2r2 – 8r + 7 = 0 

Ans. NTA (2)  

 RESO(2) 

 

Sol. r + r 2  = 2 2  

 r = 4 – 22  

 (r–4)2 = 8 r2 – 8r + 8 = 0  
 

 
 

 

10. Let 






























 0

i31

i31z
Im:CzS},5z:Cz{S 21 and  .0)zRe(:CzS3  Then the area of 

the region 321 SSS   is : 

 (1) 
24

125
  (2) 

4

125
  (3) 

6

125
   (4) 

12

125
 

Ans. NTA (4)  

 RESO(4) 

Sol. S1 : x2 + y2 52 ; S2 : 3 x + y 0 ; S3 : x 0  

 
     

31

3i13yi1x

i31

3i1z









  

 Im (z) = (x+1) 3  +  3y  = 3 x + y  

  

 S1 S2 S3  =  
12

125

3
5

2

1
5

4

1 22 



     

 

 

A 

D 

B 

C 

r 

r F 
G 

E 

2 

2 

r 

2 

2 22  

 

 

/3 

 

4 



11. If the constant term in the  expansion of ,0x,
5

x2

x

3
12

3

5















  is ,32 58   then 25 is equal to : 

 (1) 693   (2) 639   (3) 742   (4) 724 
Ans. NTA (1)  
 RESO(1) 

Sol. 12–r2
3/r

r5

r12

r
12

r

3

r12
5

r
12 x

5

2.3
C

5

x2

x

3
C
































  

 2r – 12 = 0 r = 6  

 28  5 3  = 
2

65

1

2

65

6

6
12

5

23.3.7.4.3.11

5

23
C    

 69325
5

11.7.3
2

2

   

 

12. The coefficients a, b, c in the quadratic equation 0cbxax2   are from the set {1, 2, 3, 4, 5, 6}. If 

the probability of this equation having one real root bigger than the other is p, then 216p equals :  
(1) 19   (2) 38   (3) 76   (4) 57 

Ans. NTA (2)  
 RESO(2) 

Sol. D > 0  b2 > 4ac b = 1, 2 not possible  

 b = 3 9 > 4ac ac = 1, 2 (1, 1), (1, 2), (2, 1) : 3 ways  

 b = 4 4 >ac ac = 1, 2, 3 : 5 ways  

 b = 5 25 > 4 ac ac = 1, 2, 3,4, 5, 6  
 (1,1),  (1,2), (2,1), (1,3), (3,1), (1,4), (2,2), (4,1), (1,5), (5,1), (1,6), (2,3), (3,2), (6,1) : 14 ways  

 b = 6 9 > ac ac =1, 2, 3,4, 5, 6, 8  

 ac = 8 (2, 4), (4, 2) : 16 ways  
 Favourable = 3+5 +14+16 = 38 ways  

 P = 
36

38
 

 

13. The area enclosed between the curves xxy  and xxy   is : 

(1) 
3

8
   (2) 

3

2
   (3) 1   (4) 

3

4
 

Ans. NTA (4)  
 RESO(4) 

Sol. 











0x:x

0x:x
y

2

2

,  









0x:xx

0x:)x(x
y  

 

 

(-2,–4) 

 

y = 2x  

 

 
3

4
dxx2xArea

0

2

2 
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14. The values of m, n, for which the system of equations  

 ,4zyx   

 ,17z5y5x2   

 nmzy2x   

 has infinitely many solutions, satisfy the equation : 

(1) 39mnnm 22      (2) 64nmnm 22
  

(3) 68mnnm 22      (4) 46nmnm 22   
Ans. NTA (1)  
 RESO(1) 
Sol. Augmented matrix is   

 

















n:m21

17:552

4:111

 R2 R2 – 2R1 , R3 R3 –R1  

  

















4–n:1–m10

9:330

4:111

 

 After dividing R2 by 3 we obtain  
  m-1 =1,   n – 4 = 3  
  m = 2,  n = 7  
 m2 + n2 – mn = 4+49 – 14 = 49 – 10 = 39   
 
15. Let the set S = {2,4,8,16,…,512} be partitioned into 3 sets A,B,C with equal number of elements such 

that  SCBA  and .CACBBA   The maximum number of such possible partitions of 

S is equal to : 
(1) 1520  (2) 1640  (3) 1710  (4) 1680 

Ans. NTA (4)  
 RESO(4) 
Sol. All three partitions are different, with some cardinal number (equal to 3 ).  

Number of ways = !3
!3

1

!3!3!3

!9








 

 

 

A C B 
 

16. Let k2j2i2b,kj5i2a





 and 


c  be three vectors such that .icaibaic













































 
  

If ,29ca 


 then  kji2c





 is equal to : 

(1) 12   (2) 5   (3) 10   (4) 15 
Ans. NTA (2)  
 RESO(2) 

Sol.      îba2îc0îba2îc   

 ĵ8î7îba2   

 x + 1 = 7 y = 8z = 0  

 29zy5x229c.a   = 
2

1
  

 







 0,4,

2

7
1c    

 k̂ĵî2.c   = 5  

6 



17. Let   .0n,m,dxx1x)n,m(

1

0

1n1m  
 If ),c,b(adx)x1(

1

0

2010   then 100 (a + b + c) 

equals________. 
(1) 2012  (2) 2120  (3) 1021  (4) 1120 

Ans. NTA (2)  
 RESO(2) 

Sol.   dxx1

1

0

2010

   

 Put t = x10 , x = t1/10  

  dtt
10

1
dx 10

9

  

 =   

1

0

10

9
20

)c,b(
10

1
dtt

10

1
t1  

 201n,
10

9
1m,

10

1
a 


  

 21n,
10

1
m   

 21c,
10

1
b   

 100(a+b+c) = 2120  
 

18. For ,0x   the least value of K, for which xxx1x1 1616,
2

K
,44 

  are three consecutive terms of an 

A.P., is equal to : 
(1) 8   (2) 16   (3) 10   (4) 4 

Ans. NTA (3)  
 RESO(3) 

Sol. 2b = a + c k = 


















x

x

x

x

16

1
16

4

1
44  

 A.M G.M 

 K 4(2) + (2) = 10  
 Least value of k = 10 
19. The differential equation of the family of circle passing through the origin and having center at line y=x 

is : 

 (1) dy)xy2yx(dx)xy2yx( 2222      

(2) dy)xy2yx(dx)xy2yx( 2222      

(3) dy)xy2yx(dx)xy2yx( 2222      

(4) dy)xy2yx(dx)xy2yx( 2222   

Ans. NTA (3)  
 RESO(3) 
Sol. Let equation of circle is: 
 (x – r)2 + (y – r)2 = 2r2  
 x2 + y2 – 2rx – 2ry = 0   ….(1)  
 Differentiate with respect to x 

7 



 2x + 2y
dx

dy
 – 










dx

dy
1r2  = 0  ….(2) 

 By (1) and (2) 

 (x2 + y2)  = (x + y) 























dx

dy
1

dx

dy
y2x2

 

 (x2 + y2) 









dx

dy
1  = 2x2 + 2xy + 2(x + y)y 

dx

dy
 

 (x2 + y2 – 2x2 – 2xy) = (2xy + 2y2 – x2 – y2) 
dx

dy
 

 (y2 – x2 – 2xy)dx = (y2 – x2 + 2xy)dy 
 (x2 – y2 + 2xy) dx = (x2 – y2 – 2xy)dy   

20. Consider three vector .c,b,a


Let 3b,2a 


and .cba


 If 






 


3
,0a is the angle between the vector 

b


 and ,c


then the minimum value of 
2

ac27


 is equal to : 

(1) 105   (2) 110   (3) 124   (4) 121 
Ans. NTA (3)  
 RESO(3) 

Sol. cba


   c.a


 = 0  ….(1) 

   2222 sin|c||b||a|


 

 Now, 2|c|


= 2eccos
9

4
,    







 

3
,0    ....(2) 

 Now, 27 2|ac|


  = 27 }c.a2|a||c{| 22 
  

         = 27 








 04eccos
9

4 2 = 12 cosec2  + 108 

 Now,   






 

3
,0 So, 27 |c – a|2 must be minimum if cosec2 is minimum. 

  cosec2 = 
3

4
 

  27 |c – a|2 = 12 








3

4
 + 108 = 16 + 108 = 124 

 

21. If .......
180

62049

336

21139

18

625

32

23
1 











 upto ,

b

a
log1

a

b
2 e 






















  where a and b 

are integers with gcd(a,b) = 1, then 11a + 18b is equal to ……….  
Ans. NTA (76)  
 RESO(76) 

Sol. Let  S = .......
180

62049

336

21139

18

625

32

23
1 











 upto 

  S = .....
3

23

20

1

3

23

12

1

3

23

6

1

3

23

2

1
1

432














 














 














 














 
  

8 



     = 1 + 









2

1
1  x + 










3

1

2

1
 x2 + 










4

1

3

1
 x3 + 










5

1

4

1
x4 +…….where x = 

3

23 
 

     = 













 ....

4

x

3

x

2

x
x1

432

– 







 ....x

5

1
x

4

1
x

3

1
x

2

1 432  

     = 1 – ln(1 – x) + 
x

1
(x + ln (1–x)) 

     = 2 + 
x

1
ln(1 –x) – ln (1 – x)  

      = 2 + 






 

x

x1
ln(1 – x) 

      = 2 + 












 















 3

23
1ln1

23

3
 

      = 2 + 
23

2


ln 















3

2
 

      = 2 + 












 

2

23
ln 









3

2
 

      = 2 + 













1

2

3
 ln 









3

2
 

 Hence, a = 2, b = 3 
 So, 11a + 18b = 22 + 54  = 76. 
  

22. Let the point (–1, , ) lie on the line of the shortest distance between the lines 
2

5

4

2

3

2 







 zyx
 and 

0

1

2

6

1

2 







 zyx
, then  2   is equal to……… 

Ans. NTA (25)  
 RESO(25) 

Sol. L1 = 
2

5z

4

2y

3

2x 








 

 L2 = 
0

1z

2

6y

1

2x 








 

 Let P (– 3t1 – 2, 4t1 + 2, 2t1 + 5) and Q (– t2 – 2, 2t2 – 6, 1) lies on L1 and L2 respectively and PQ is line 
of shortest distance. 

 D'ratio of PQ are < 3t1 – t2, –4t1 + 2t2 – 8, –2t1 – 4 >  

 PQ  L1    –3 (3t1 – t2) + 4(–4t1 + 2t2 – 8) + 2 (–2t1 – 4) = 0 

     –29t1 + 11t2 = 40 ….(1) 
 
 

 PQ  L2    –1 (3t1 – t2) + 2(–4t1 + 2t2 – 8) + 0 (–2t1 – 4) = 0 

     –11t1 + 5t2 = 16  ….(2) 
 By (1) and (2) we have t1 = – 1, t2 = 1 

  P (1, – 2,  3)  and Q (–3, –4, 1) 

 Equation of PQ is 
2

3z

2

2y

4

1x 






 

 Point (–1, , ) lies on it. 

9 



  – 
2

1
 = 

2

2
 = 

2

3
 

   = – 3 and  = 2  

  ( – )2 = 25 
 
 
23. Let y = y(x) be the solution of the differential equation 

 

 
  .0)0(y;xey

x1

x2

dx

dy 2x1

1

22




   

 Then the area enclosed by the curve )x1(

1
2e)x(y)x(f 


  and the line y – x = 4 is ………. 

Ans. NTA (18)  
 RESO(18) 

Sol. 
2x1

1

22
xe

y)x1(

x2

dx

dy



  is a linear differential equation so integral factor 













 
222

x1

1
dx

)x1(

x2

ee  and the 

solution of the differential equation is given by 

  y. 












2x1

1

e  =  


 Cdxe.e.x
22 x1

1

x1

1

 

  y. 












2x1

1

e  = C
2

x2

  ….(1) 

 Now, given y(0) = 0  C = 0 

     y = 
2x1

1
2

e
2

x
  

 Now, equation of curve f(x) = y(x) 












2x1

1

e   f(x) = 
2

x2

 

 Point of Intersection of y = 
2

x2

 and y = x + 4 are P (–2, 2) and Q (4, 8)  

 area bounded by curves 

 =  
















4

2

2

dx
2

x
4x  = 

4

2

32

6

x
x4

2

x
















   

= 


















3

4
82

3

32
168   

= 30 – 12 = 18 
 

  

 

 

10 



24. The Number of solutions of ,0)1x(3xsin)xx22(xsin 222  where ,x  is 

Ans. NTA (2)  

 RESO(2) 

Sol.  sin2x + (2 + 2x – x2) sinx – 3(x – 1)2 = 0,  x  [–, ] 

  sin2x – (x – 1)2 sinx + 3sinx – 3(x – 1)2 = 0   

  (x – 1)2 (sinx + 3) = sinx (sinx + 3) 

  sinx  – 3  so, (x – 1)2 = sinx 

  

 

 
  Hence only 2 solutions. 

 

25. Let a > 0 be a root of the equation ,02xx2 2  If ,17
)ax1(

))x2x2cos(1(16
lim

2

2

a

1
x








 Where 

Z,  then   is equal to ……… 

Ans. NTA (170)  

 RESO(170) 

Sol. ,022 2  xx   x = 
4

1611 
 

 As a > 0 is a root of quadratic equation 

  a = 
4

171
  

117

4

a

1


 = 













 

4

117
 

 Now let other root is b  

   2x2 + x – 2 = 2 (x – a) (x – b) 

 Now 
2

2

a

1
x )ax1(

))x2x2cos(1(16
Lim







 = 
2

2
2

a

1
x )ax1(

2

x2x2
sin32

Lim














 



 

  =
2

22

2

2

2

a

1
x )ax1(4

)x2x2(
.

2

x2x2

2

x2x2
sin

32Lim








































 













 



 

  = 
2

2

a

1
x )ax1(4

b

1
x

a

1
x2

1.32Lim
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  = 
2

2

a

1
x )ax1(4

b

1
x

a

1
x2

1.32Lim































 

  =
222

22

a

1
x )ax1(ba

)1bx()1ax(32
Lim







 = 
24

2

ba

)ab(32 
 = 

2

2

4

117

2

17
32













 
















 = 













 



16

17218
4

1732
 = 

179

1764




 

  = 17  179   = 153 + 1717  

    +  = 170 

12 



PART : PHYSICS 
 

26. The vehicles carrying inflammable fluids usually have metallic chains touching the ground : 
 (1) To conduct excess charge due to air friction to ground and prevent sparking  
 (2) To protect tyres from catching dirt from ground   
 (3) It is a custom   
 (4) To alert other vehicles      

 Toyu'khy nzoksa dks ys tkus okys okguksa esa lkekU;r% /kjrh dks Nwrh gqbZ ,d /kkfRor tathj gksrh gS : 

 (1) ok;q ?k"kZ.k ds dkj.k vkf/kD; vkos'k dks /kjrh dh vksj pkyu djus rFkk tykus ls cpus esaA 

 (2) Vk;jksa dks /kjrh ls /kwy dks idM+us ls cpkus ds fy,A 

 (3) ;g ,d ijEijk gSA 

 (4) nwljs okguksa dks lpsr djus ds fy,A 

Ans. (1) 

Sol. Developed charge due to friction will move to ground by metallic chains to prevent sparking.  
  
27. Given below are two statements : 

 Statement- : When the white light passed through a prism, the red light bends lesser than yellow and 
violet. 

 Statement- : The refractive indices are different for different wavelengths in dispersive medium. In the 
light of the above statements, choose the correct answer from the options given below :  

 (1) Statement  is true but Statement  is false   

 (2) Both Statement  and Statement  are false   

 (3) Both Statement  and Statement  are true   

 (4) Statement  is false but Statement is true 

 uhps nks dFku fn;s x;s gS : 

 dFku- : tc 'osr izdk'k ,d fizTe ls xqtjrk gS rks ihyh o cSaxuh dh rqyuk esa yky jax dk izdk'k de fopfyr 

gksrk gSA  

 dFku- : ifj{ksih ek/;e esa fofHkUu rjaxnS/;sZ ds fy, vkorZukad fHkUu&fHkUu gksrk gSA 

 mijksDr dFkuksa ds vk/kkj ij] uhps fn;s x;s fodYiksa esa ls lcls mfpr mÙkj pqfu, :  

 (1) dFku lgh gS ijUrq dFku xyr gSaA  

 (2) nksuksa dFku  o dFku  xyr gSaA  

 (3) nksuksa dFku  o dFku  lgh gSaA 

 (4) dFku  xyr gS ijUrq dFku lgh gSaA 

Ans. (3) 

Sol. As red > yellow > violet 
 Light ray with longer wavelength bends less.  
  
28. A body is moving unidirectionally under the influence of a constant power source. Its displacement in 

time t is proportional to :    

 ,d fu;r 'kfDr L=kksr ds vUrxZr ,d fi.M ,d fn'kh; xfr dj jgk gSA t le; esa bldk foLFkkiu fdlds 

lekuqikrh gS : 

 (1) t2/3   (2) t   (3) t2     (4) t3/2 

Ans. (4) 
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Sol. P × t = 
2
1

 mv2 

 P = constant 

 V = tk  
 where k is constant 

 tk
dt
dx

  

  
x

0

x

0

dttkdx   

 x = k t3/2 x  t3/2 

 
29. A vernier callipers has 20 divisions on the vernier scale, which coincides with 19th division on the main 

scale. The least count of the instrument is 0.1 mm. One main scale division is equal to ________ mm.  
 ,d ofuZ;j dSyhilZ ds ofuZ;j iSekus ij 20 Hkkx gSa tks bls eq[; iSekus ds 19 Hkkxksa lkFk laikrh gSaA ;a=k dh 

vYirekad 0.1 mm gSA eq[; iSekus ds ,d Hkkx dk eku (feeh esa) fdlds cjkcj gS ________ mm. 
  (1) 2   (2) 1   (3) 5   (4) 0.5 
Ans. (1) 
Sol. 20 VSD = 19 MSD        

 1 VSD = 
20
19

 MSD 

 LC = 1 MSD – 1 VSD 

 LC = 1 MSD – 
20
19

 MSD 

 0.1 = 
20

MSD
 

 MSD = 2 mm 
 

30. A series LCR circuit is subjected to an ac signal of 200 V, 50 Hz. If the voltage across the inductor   
(L = 10 mH) is 31.4 V, then the current in this circuit is ________.  

 (1) 63 A    (2) 68 A   (3) 10 mA  (4) 10 A 
 ,d Js.khc) LCR ifjiFk 200 V, 50 Hz ds ,d izR;korhZ flXuy ls tksM+k x;k gSA ;fn izsjd (L = 10 mH) ds fljksa 

ds chp oksYVst 31.4 V gks rks bl ifjiFk esa /kkjk gS ________A 

Ans. (4) 

Sol. VL = i xL = iL 

 31.4 = (i) × 2 fL 

 i = 
14.3
4.31

10502

4.31
2


 
  

 i = 10 A 
  
31. If n is the number density and d is the diameter of the molecule, then the average distance covered by 

a molecule between two successive collisions (i.e. mean free path) is represented by : 
 ;fn n la[;k ?kuRo o d v.kq dk O;kl gks rc nks yxkrkj VDdjksa ds chp ,d v.kq }kjk r; dh xbZ vkSlr nwjh 

(vkSlr eqDr iFk) gS :        

 (1) 
2dn2

1


  (2) 

2dn2

1


  (3) 

222 dn2

1


  (4) 2dn2   

Ans. (1) 
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Sol. mean free path = 
2dn2

1


    

  

32. A heavy box of mass 50 kg is moving on a horizontal surface. If co-efficient of kinetic friction between 
the box and horizontal surface is 0.3 then force of kinetic friction is : 

 50 kg dk ,d Hkkjh ckWDl ,d {kSfrt ry ij xfr dj jgk gSA ;fn ckWDl rFkk {kSfrt ry ds e/; xft ?k"kZ.k xq.kkad 

0.3 gSA xfrt ?k"kZ.k cy gS : 
 (1) 1.47 N  (2) 14.7 N  (3) 147 N  (4) 1470 N 
Ans. (3) 

Sol. fk = kN = 0.3 × 50 × 9.8 = 147 N  

 
33. Match List- with List-:       
  List-         List-
 (A) A force that restores an elastic body of unit     () Bulk modulus
 area to its original state 
 (B) Two equal and opposite forces parallel to     () Young's modulus 
 opposite faces 
 (C) Forces perpendicular everywhere to the surface    () Stress 
 per unit area same everywhere  
 (D) two equal and opposite forces perpendicular to opposite faces (V) Shear modulus 
 Choose the correct answer from the options given below : 
 (1) (A)-(), (B)-(), (C)-(), (D)-(V)   (2) (A)-(V), (B)-(), (C)-(), (D)-() 
 (3) (A)-(), (B)-(V), (C)-(), (D)-()  (4) (A)-(), (B)-(V), (C)-(), (D)-() 
 lwph- dk lwph-ls feyku dhft,A   

  lwph-         lwph-

 (A) ,d izR;kLFk fi.M ds ,dkad {ks=k dk og cy tks mldks ewy   () vk;ru izR;kLFkrk xq.kkad 

 voLFkk esa cuk;s j[krk gSA 

 (B) foijhr lrgksa ds nks cjkcj o foijhr lekUrj cy    () ;ax izR;kLFkrk xq.kkad 

 (C) lrg ds izfr ,dkad {ks=kQy ij yEcor cy lHkh txg    () izfrcy 

 leku gksrs gS 

 (D) foijhr lrgksa ds nks cjkcj o foijhr yEcor cy    (V) n`M+rk xq.kkad 

 uhps fn;s x;s fodYiksa ls lgh mÙkj pqfu, : 

 (1) (A)-(), (B)-(), (C)-(), (D)-(V)   (2) (A)-(V), (B)-(), (C)-(), (D)-() 
 (3) (A)-(), (B)-(V), (C)-(), (D)-()  (4) (A)-(), (B)-(V), (C)-(), (D)-() 
Ans. (3) 

Sol. Based on Theory     

 

34. A galvanometer of resistance 100  when connected in series with 400  measures a voltage of upto 
10 V. The value of resistance required to convert the galvanometer into ammeter to read upto 10 A is x 
× 10–2 . The value of x is :     

 100  izfrjks/k ds ,d /kkjkekih dks tc 400 izfrjks/k ds lkFk Js.khØe esa tksM+k tkrk gS rks 10 V rc dk oksYVst 

ekirk gSA /kkjkekih dks vehVj esa cnyus ds fy, vko'd izfrjks/k dk eku x × 10–2 gS tc ;g 10 A rd /kkjk i<+ 

ldrk gSA x dk eku gS :
 (1) 20   (2) 200   (3) 2   (4) 800 
Ans. (1) 
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Sol.  

 

G 
400 

 10 V

100 g

 

 g = 
500
10

 = 
50
1

 A 

 

G 
400  100  =10 A 

g 

r  – g
 

 ( – g)r = g × 100  

 r = 














100

g

g  

 r = 0.2  = 20 × 10
–2

   
 
35. Which of the following statement is not true about stopping potential (V0) ? 
 (1) It is 1/e times the maximum kinetic energy of electrons emitted.   
 (2) It increases with increase in intensity of the incident light.   
 (3) It depends on the nature of emitter material.   
 (4) It depends upon frequency of the incident light. 
 fujks/kh foHko (V0) ds fy, fuEufyf[kr esa ls dkSu lk dFku lR; ugha gS ? 
 (1) ;g mRlftZr bySDVªkWuksa dh vf/kdre xfrt ÅtkZ dk 1/e xquk gksrk gSA 
 (2) ;g vkifrr izdk'k dh rhozrk esa o`f) ds lkFk c<+rk gSA 
 (3) ;g mRlftZr inkFkZ dh izd`fr ij fuHkZj djrk gSA 
 (4) ;g vkifrr izdk'k dh vko`fÙk ij fuHkZj djrk gSA 
Ans. (2) 

Sol. KEmaximum = hf – = eV   
  
36. The output (Y) of logic circuit given below is 0 only when : 
 fn;s x;s ykWftd ifjiFk dk fuxZr (Y) dsoy 0 ('kwU;) gS tc : 

 

Y B 

A 

1 
 

 (1) A = 0, B = 1  (2) A = 1, B = 0  (3) A = 1, B = 1  (4) A = 0, B = 0 
Ans. (4) 
Sol. y = (A + B) + B = A + B 
 

 y = 0 only when A = 0, B = 0  

37. What is the dimensional formula of ab–1 in the equation 






 
2V

a
P  (V – b) = RT, where letters have their 

usual meaning.        

 lehdj.k 






 
2V

a
P  (V – b) = RT esa ab–1 dh foek D;k gS tcfd o.kksZa dk izpfyr vFkZ fy;k x;k gS :  

 (1) [M–1L5T3]  (2) [M6L7T4]  (3) [M0L3T–2]  (4) [ML2T–2] 
Ans. (4) 
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Sol.  [P] = 





2V

a
 

 [M1 L–1 T–2] = 
]L[

a
6

 

 a = [M1 L5 T–2] 
 and [V] = [b] = [L3] 

 
]L[

]TLM[
b
a

3

251 

  = [M1 L2T–2] 

 

38. The angular momentum of an electron in a hydrogen atom is proportional to : 
 (Where r is the radius of orbit of electron)      

 gkbMªkstu ijek.kq esa ,d bySDVªkWu dk dks.kh; laosx fdlds lekuqikrh gS (tgkW r bySDVªkWu dh d{kk dh f=kT;k gS) : 

 (1) r    (2) 
r
1

   (3) 
r

1
   (4) r 

Ans. (1) 

Sol. L = 
2

nh
 

 r = 0

2

r
z

n
 

 rL   

 

39. The ratio of heat dissipated per second through the resistance 5  and 10  in the circuit given below 
is :           

 fn;s x;s ifjiFk esa 5  rFkk 10  esa izfr lsdaM Å"ek {k; dk vuqikr gS : 
 

10 V 

20 

10 

5 


 (1) 2 : 1   (2) 1 : 2   (3) 1 : 1   (4) 4 : 1 
Ans. (1) 

Sol. P = 
R
V2

 

  voltage across 5 and 10  is same 

 
R
1

P    

 
2

1

P
P

 = 
1

2

R
R

  P1 : P2 = 10 : 5 

 P1 : P2 = 2 : 1   
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40. A particle moves in x-y plane under the influence of a force F  such that its linear momentum is 

)ktsin(ĵ)ktcos(î)t(p 


. If k is constant, the angle between F


 and P


 will be :  

 F


 cy ds vUrxZr ,d d.k x-y ry esa bl izdkj xfr djrk gS fd bldk js[kh; laosx 

)ktsin(ĵ)ktcos(î)t(p 


gSA ;fn k fu;rkad gks rks F


 o P


 ds chp dk dks.k gksxk : 

 (1) 
4


   (2) 
6


   (3) 
2


   (4) 
3


 

Ans. (3) 

Sol. 
dt
Pd

F



  = (–k sin kt) î  – (k cos kt) ĵ  

 cos = 
|F||P|

F.P




 

 cos = 0 

  = /2  

 

41. A man carrying a monkey on his shoulder does cycling smoothly on a circular track of radius 9 m and 
completes 120 resolutions in 3 minutes. The magnitude of centripetal acceleration of monkey is  
(in m/s2) :        

 (1) zero   (2) 576002 ms–2 (3) 162 ms–2  (4) 42 ms–2 

 ,d O;fDr ,d cUnj dks vius da/kks ij cSBkdj 9 m f=kT;k ds o`Ùkh; iFk ij lqfo/kktud rjhds ls lkbZfdy pyk 

jgk gS rFkk 3 feuV esa 120 pDdj iwjs djrk gSA cUnj ds vfHkdsUnz Roj.k dk ifjek.k gS : (m/s2 esa) 

 (1) 'kwU;   (2) 576002 ms–2 (3) 162 ms–2  (4) 42 ms–2 

Ans. (3) 

Sol.  = .sec/rad
3
4

603
2120

t











   

 ac = 2r 

 = 9
9

16 2 






   

 = 16 2 m/sec2   
  
42. Match List- with List- : 
  List-    List-    
  EM-Wave   Wavelength Range  

 (A) Infra-red    () < 10–3 nm
 (B) Ultraviolet    () 400 nm to 1 nm 

 (C) X-rays    () 1 mm to 700 nm 

 (D) Gamma rays   (V) 1 nm to 1–3 nm 
 Choose the correct answer from the options given below : 

 (1) (A)-(V), (B)-(), (C)-(), (D)-()  (2) (A)-(), (B)-(), (C)-(), (D)-(V) 

 (3) (A)-(), (B)-(), (C)-(V), (D)-()  (4) (A)-(), (B)-(), (C)-(V), (D)-() 
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 lwph  dk lwph ls feyku dhft,A 

  lwph-    lwph-   
  (fo|qrpqacdh; rjaxs)  (rjaxnS/;Z ijkl) 

 (A) vojDr    () < 10–3 nm
 (B) ijkcSaxuh    () 400 nm to 1 nm 
 (C) X-fdj.k    () 1 mm to 700 nm 
 (D) xkek fdj.ksa    (V) 1 nm to 1–3 nm 
 uhps fn;s x;s fodYiksa ls lgh mÙkj pqfu, : 
 (1) (A)-(V), (B)-(), (C)-(), (D)-()  (2) (A)-(), (B)-(), (C)-(), (D)-(V) 
 (3) (A)-(), (B)-(), (C)-(V), (D)-()  (4) (A)-(), (B)-(), (C)-(V), (D)-() 
Ans. (3) 
Sol. Wavelength is increasing as we go from gamma rays to infra-red.    

 
43. During an adiabatic process, if the pressure of a gas is found to be proportional to the cube of its 

absolute temperature, then the ratio of 
V

P

C
C

 for the gas is :   

 :)ks"e izØe ds nkSjku fdlh xSl dk nkc ;fn blds ijerki ds ?ku ds vuqØekuqikrh gks rc bl xSl ds fy, 
V

P

C
C

 

vuqikr gS : 

 (1) 
7
9

   (2) 
3
5

   (3) 
5
7

   (4) 
2
3

 

Ans. (4) 

Sol. P T3 

 

P
T3

 = constant 

 
P
VP 33

 = P2V3 = PV3/2 = PV = constant 

  = 3/2 

44. The electrostatic force  1F


 and magnetic force  2F


 acting on a charge q moving with velocity v can be 

written :    

 v osx ls xfreku ,d vkos'k q ij yxus okys fLFkjoS|qr cy  1F


 rFkk pqEcdh; cy  2F


 dks fy[kk tk ldrk gS : 

 (1)  BVqF,EqF 21


    (2)  VBqF,BqF 21


   

 (3)  V.BqF,E.VqF 21


    (4)  VBqF,EqF 21


  

Ans. (1) 

Sol. EqF1


  

 )BV(qF2


   

 
45. A satellite revolving around a planet in stationary orbit has time period 6 hours. The mass of planet is 

one-fourth the mass of earth. The radius orbit of planet is : 
 (Given = Radius of geo-stationary orbit of r earth is 4.2 × 104 km) 
 ,d xzg ds ifjr% fdlh LFkk;h d{kk esa ifjØe.k djrs mixzg dk ifjØe.k dky 6 ?kaVk gSA xzg dk nzO;eku i`Foh ds 

nzO;eku dk ,d pkSFkkbZ gSA xzg dh d{kk dh f=kT;k gS (i`Foh dh HkwLFkjh; d{kk dh f=kT;k 4.2 × 104 km) : 
 (1) 8.4 × 104 km  (2) 1.05 × 104 km (3) 1.4 × 104 km  (4) 1.68 × 105 km 
Ans. (2) 
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Sol. T = 
GM

r2 2/3
 

 
2/1

1

2
2/3

2

1

2

1

m
m

r
r

T
T

















  

 
2/1

2/34

2/3
1

4/m
m

)102.4(

)r(
24
6











  

 r1 = 1.05 × 104 km  
 
46. The current in an inductor is given by = (3t + 8) where t is in second. The magnitude of induced emf 

produced in the inductor is 12 mV. The self-inductance of the inductor _________ mH. 
 ,d izsjd esa /kkjk = (3t + 8) A gS] tgkW t lsdaM esa gSA izsjd esa mRiUu fo|qr okgc cy 12 mV gSA izsjd dk 

Lo&izsjdRo _________ mH gSA  
Ans. 4 

Sol. 
dt
di

L         

 12 × 103 = L (3) 
 L = 4 mH  
  
47. The electric field at point P due to an electric dipole is E. The electric field at point R on equatorial line 

will be 
x
E

. The value of x :     

 oS|qr f}/kqzo ds dkj.k fcUnq P ij oS|qr {ks=k E gSA yEck/kZd js[kk ds fcUnq R ij oS|qr {ks=k 
x
E

 gSA x dk eku : 

   

Q 

R 

2r 

– q O +q p 
 r 

 r 

 
Ans. 16 

Sol. 
3P

r

kP2
|E|   

 
3R

)r2(

kP
|E|   

 
16
1

|E|
|E|

P

R   ER = 
16
EP  

 x = 16  
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48. A solenoid of length 0.5 m has a radius of 1 cm and is made up of 'm' number of turns. It carries a 
current of 5 A. If the magnitude of the magnetic field inside the solenoid is 6.28 × 10–3 T then the value 
of m is _________.   

 0.5 m yEckbZ rFkk 1 cm f=kT;k dh ,d ifjukfydk dks 'm' Qsjksa ls cuk;k x;k gSA blesa izokfgr /kkjk 5 A gSA ;fn 
ifjukfydk ds vUnj pqECdh; {ks=k dk ifjek.k 6.28 × 10–3 T gks rc m dk eku _________ gSA 

Ans. 500 

Sol. 0ni = 6.28 × 10–3 

 30 1028.6
mi 




 

 
5.0

5m104 7  

 = 6.28 × 10–3  

 m = 500  

49. A hydraulic press containing water has two arms with diameters as mentioned in the figure. A force of 
10 N is applied on the surface of water in the thinner arm. The force required to be applied on the 
surface of water in the thicker arm to maintain equilibrium of water is __________ N.  

 ty ;qDr ,d gkbMªksfyd izsl esa iznf'kZr fp=k ds vuqlkj vyx&vyx O;kl dh nks Hkqtk,Wa yh xbZ gSaA iryh Hkqtk esa 
ty dh lrg ij ,d 10 N dk cy vkjksfir fd;k tkrk gSA ikuh dh lkE;koLFkk cuk;s j[kus ds fy, pkSM+h Hkqtk ij 
vko';d vkjksfir cy __________ N gSA 

 

 14 cm 
 1.4 cm 

10 N 

 
Ans. 1000 
Sol. P1 = P2 

 
22

2
14

F

2
4.1

10



















 

 F = 1000 N  
 
50. The maximum height reached by a projectile is 64 m. If the initial velocity is halved, the new maximum 

height of the projectile is _________ m.   

 fdlh LFkku ij ,d iz{ksI; dh vf/kdre ÅWpkbZ 64 m gSA ;fn izkjfEHkd osx dks vk/kk dj fn;k tk;s rks iz{ksI; dh 
ubZ vf/kdre ÅWpkbZ _________ m gSA  

Ans. 16 

Sol. Hmax. = m64
g2

u2

  

 H'max. =  
g2

)2/u( 2

 = 
4

64
)g2(4

u2

  = 16 m 
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PART : CHEMISTRY 
 

51.. Match List - I with List - II. 
  List - I    List - II 
 (A) ICl   (I) T-shape 
 (B) ICl3   (II) Square pyramidal 
 (C) ClF5   (III) Pentagonal bipyramidal 
 (D) lF7   (IV) Linear 
 Choose the correct answer from the options given below : 
 (1) (A) – (IV), (B) – (I), (C) – (II), (D) – (III) (2) (A) – (I), (B) – (IV), (C) – (III), (D) – (II) 
 (3) (A) – (I), (B) – (III), (C) – (II), (D) – (IV) (4) (A) – (IV), (B) – (III), (C) – (II), (D) – (I) 
Ans. NTA (1)  

Sol. ICl  Linear (diatomic) IV 

 ICl3  T-shape (sp3d 3BP + 2LP) I 

 ClF5  Square pyramidal (sp3d2 4BP + 2LP) II 

 lF7  Pantagonal bipyramidal (sp3d2 7BP) III 
 
52.. Given below are two statements : 
 Statement I : The metallic radius of Na is 1.86 A° and the ionic radius of Na+ is lesser than 1.86 A°. 
 Statement II : Ions are always smaller ins size than the corresponding elements. 
 In the light of the above statements, choose the correct answer from the options given below : 
 (1) Statement I is incorrect but Statement II is true.  
 (2) Statement I is correct but Statement II is false.  
 (3) Both Statement I and Statement II are false. 
 (4) Both Statement I and Statement II are true. 
Ans. NTA (2)  
Sol. Anion is bigger and cation is smaller than corresponding atom. 
 
53.. Given below are two statements : One is labelled as Assertion (A) and the other is labelled as Reason 

(R). 
 Assertion (A) : NH3 and NF3 molecule have pyramidal shape with a lone pair of electrons on nitrogen 

atom. The resultant dipole moment of NH3 is greater than that of NF3.  
 Reason (R) : In NH3, the orbital dipole due to lone pair is in the same direction as the resultant dipole 

moment of the N–H bonds. F is the most electronegative element. 
 In the light of the above statements, choose the correct answer from the options given below : 
 (1) Both (A) and (R) are true but (R) is NOT the correct explanation of (A). 
 (2) Both (A) and (R) are true but (R) is the correct explanation of (A). 
 (3) (A) is true but (R) is false. 
 (4) (A) is false but (R) is true. 
Ans. NTA (2)  
Sol. Theory Based. 
 
54.. For the electro cell 
 M | M2|| X| X2– 

 If     V34.0Eand46.0E 0

X/X

0

M/M –22   

 Which of the following is correct ? 

 (1) M + X   M2+ + X2– is a spontaneous reaction 
 (2) Ecell = – 0.80 V 
 (3) Ecell = 0.80 V 

 (4) M2 = X2–  M + X is a spontaneous reaction 
Ans. NTA (4) 

Sol. Eºcell = o

M/MOP 2E   + o

X/XRP 2E   

  = – 0.46 + 0.34 = – 0.12 V 
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55. Identify the major product in the following reaction. 

 Major Product 

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

Ans. NTA (1)  

Sol. 

 

 

 
56.. Which one of the following reactions is NOT possible ? 

 (1)    (2)  

 (3)   (4)   

Ans. NTA (3) 
Sol.  

 

 

 
 as C–O bond is stronger due to partial double bond character. 
 
57. The metal atom present in the complex MABXL (where A, B, X and L are unidentate ligand and M is 

metal) involves sp3 hybridization. The number of geometrical isomers exhibited by the complex is : 
 (1) 0   (2) 2   (3) 4   (4) 3 
Ans. NTA (1)  
Sol. Tetrahedral complex does not show geomtric isomerism. 
 
58. The number of complexes from the following with no electrons in the t2 orbital is _______________ . 
 TiCl4, [MnO4]–, [FeO4]2–, [FeCl4]2–, [CoCl4]2– 

 (1) 3   (2) 4   (3) 1   (4) 2  
Ans. NTA (1)  
Sol. In tetrahedral complex splitting will be invert to octahedral with less energy gap  
 
59. Match list - I with LIst - II. 
  List I      List II 
 (Pair of Compounds)     (Isomerism)  
 (A) n-propanol and Isopropanol   (I) Metamarism 
 (B) Methaoxypropane and ethoxyethane  (II) Chain Isomerism 
 (C) Propanone and Isopentane   (III) Position Isomerism 
 (D) Neopentane and Isopentane   (IV) Functional Isomerism 
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 Choose the correct answer from the options given below : 
 (1) (A) – (III), (B)–(I), (C)–(II), (D)–(IV)  (2) (A) – (II), (B)–(I), (C)–(IV), (D)–(IV) 
 (3) (A) – (I), (B)–(III), (C)–(IV), (D)–(II)  (4) (A) – (III), (B)–(I), (C)–(IV), (D)–(II) 
Ans. NTA (4)  
Sol. (A) n-propanol & Isopropanol are position isomers 
 (B) Methoxy propane & ethoxyethane are metamers 
 (C) Propanone & propanal are functional isomers 
 (D) Neopentane & Isopentane are chain isomers 
 
60. Identify and B in the given chemical reaction sequence : 

   

 (1)   (2)  

 (3)   (4)  

Ans. NTA (2)  
Sol. 

 

 

 

 
61. While preparing crystals of Mohr's salt, dil H2SO4 is added to a mixture of ferrous sulphate and ammonium 

sulphate, before dissolving this mixture in water, dil H2SO4 is added here to : 
 (1) increase the rate of formation of crystals 
 (2) prevent the hydrolysis of ferrous sulphate 
 (3) prevent the hydrolysis of ammonium sulphate 
 (4) make the medium strongly acidic 
Ans. NTA (2)  

Sol. Fe(OH)2 will ppt out. 
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62. CH3CH2–OH  

 Consider the above reaction sequence and identify the major product P. 
 (1) Methoxymethane  (2) Methanal (3) Methanoic acid (4) Methane 
Ans. NTA (4)  
Sol. 

 

 

 

 
63. The number of ions from the following that have the ability to liberate hydrogen from a dilute acid is 

___________ . 
 Ti2+, Cr2+ and V2+ 
 (1) 3    (2) 2   (3) 1   (4) 0  
Ans. NTA (1)  

Sol. Ti2+  Ti+4 

 Cr+2  Cr+3 

 V2+  V+3 

 They will oxidise to their most stable oxidation state 
 
64. Given below are two statements : 
 Statement I : On passing HCl(g) through a saturated solution of BaCl2, at room temperature white turbidity 

appears.   
 Statement II : When HCl gas is passed through a saturated solution of NaCl, sodium chloride is 

precipitated due to common ion effect. 
 In the light of the above statements, choose the most appropriate answer from the options given below: 
 (1) Statement I is correct but Statement II is incorrect 
 (2) Both Statement I and Statement II are correct 
 (3) Statement I is incorrect but Statement II is correct 
 (4) Both Statement I and Statement II are incorrect 
Ans. NTA (1)  
 RESO (2) 
Sol. In both case IP > Ksp and ppt will occur. 
 
65. Coagulation of egg, on heating is because of : 
 (1) Denaturation of protein occurs  
 (2) The secondary structure of protein remains unchanged 
 (3) Breaking of the peptide linkage in the primary structure of protein occurs. 
 (4) Biological property of protein remains unchanged   
Ans. NTA (1)  
Sol. Denaturation of protein is change of secondary & tertiary structure of protein nat result coagulation of 

albumin of egg. 
 
66. The correct nomenclature for the following compound is : 

   
 (1) 2–carboxy–4–hydroxyhept–7–enal  (2) 2–carboxy–4–hydroxyhept–6–enal 
 (3) 2–formyl–4–hydroxyhept–7–enoic acid (4) 2–formyl–4–hydroxyhept–6–enoic acid 
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Ans. NTA (4)  

Sol. 

 

 
 2–formyl–4–hydroxyhept–6–enoic acid 
 
67. The correct statements from the following are : 
 (A) The decreasing order of atomic radii of group 13 elements is Ti > In > Ga > Al > B. 
 (B) Down the group 13 electronegativity decreases from top to bottom.  
 (C) Al dissolves in dil. HCl and liberals H2 but conc. HNO3 renders Al passive by forming a protective 

oxide layer on the surface. 
 (D) All elements of group 13 exhibits highly stable +1 oxidation state. 
 (E) Hybridisation of Al in [Al(H2O)6]3+ ion is sp3d2.  
 (1) (C) and (E) only    (2) (A) and (C) only 
 (3) (A), (C) and (E) only    (4) (A), (B) (C) and (E) only 
Ans. NTA (1)  
Sol. (A) atomic radii Al > Ga incorrect. 
 (B) Incorrect EN Al < Ga. 
 (C) Correct. 
 (D) Only for Tl+ > Tl+3. 
 (E) Correct. 
 
68. The quantity of silver deposited when one coulomb charge is passed AgNO3 solution : 
 (1) Chemical equivalent of silver   (2) 1 g of silver 
 (3) 0.1 g atom of silver    (4) 1 electrochemical equivalent of silver  
Ans. NTA (4)  

Sol.  Ag+(aq) + e–  Ag(s) 

  
E

W
 = 

F

Q
 

  W = Q
F

E
 

 Or W = 1 Z 
 
69. The number of moles of methane required to produce 11 g CO2 (g) after complete combustion is : 
 (Given molar mass of methane is g mol–1 : 16)  
 (1) 0.5   (2) 0.75   (3) 0.35   (4) 0.25 
Ans. NTA (4)  

Sol. CH4 + 2O2 
  CO2 + 2H2O 

 
4

1
mol  

44

11
mol 

   
4

1
mol 

 
70. Consider the given chemical reaction : 

 Product "A"  

 Product "A" is : 
 (1) oxalic acid  (2) acetic acid  (3) adipic acid  (4) picric acid   
Ans. NTA (3)  
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Sol. 
 

 

 
 
71.. Combustion of 1 mole of benzene is expressed at  

 C6H6 (I) + 
2

15
 O2 (g)  6 CO2(g) + 3 H2O(I)   

 The standard enthalpy of combustion of 2 mol of benzene is – 'x' kJ. 
 x = ____________. 
 Given 
 1. standard Enthalpy of formation of 1 mol of C6H6(I), for the reaction  

6C (graphite) + 3H2(g)  C6H6(I) is 48.5 kJ mol–1. 
 2.  Standard Enthalpy of formation of 1 mol of CO2 (g), for the reaction 

  C(graphite) + O2(g)  CO2(g) is –393.5 kJ mol–1. 
 3. Standard and Enthalpy of formation of 1 mol of H2O (I), for the reaction 

  H2(g) +
2

1
O2 (g)  H2O (I) is –286 kJ mol–1.    

Ans. NTA (6535)  
Sol. * = – 1 + 6 × 2 + 3 × 3 
    = – 48.5 + 6 × (–393.5) + 3 × (–286) 
    = – 48.5 + 2361 – 858 
    = – 3267.5 

    =  6535 kJ 
 
72. Consider the following single step reaction in gas phase at constant temperature. 

  2A(g) + 2B(g)  C(g) 
 The initial rate of the reaction is recorded as r1 when the reaction starts with 1.5 atm pressure of A and 

0.7 atm pressure of B. After some time, the rate r2 is recorded when the pressure of C becomes 0.5 atm. 
The ratio r1 : r2 is _________________ × 10–1. (Nearest integer)    

Ans. NTA (315)  
Sol. r = kPA

2PB 

 r1 = k (1.5)2 0.7  ... (1) 

 2A(g) + B(g)  C(g) 
 1.5 atm  0.7 atm  0 
 1.5 – 2 × 0.5 0.7 – 0.5 0.5 atm 
 = 0.5 atm = 0.2 atm 
 r2 = k (0.5)2 0.2  ... (2) 

(1) / (2) 

2

1

r

r
 = 

2.0)5.0(

7.0)5.1(
2

2




 = 31.5 = 315 × 10–1 

 

73. The product (C) in the following sequence of reactions has ______________  bonds.  

  
Ans. NTA (4)  
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Sol. 

 

 

 
74. In the Claisen-Schmidt reaction to prepare 351 g of dibenzalacetone using 87 g of acetone, the amount 

of benzaldehyde required is ____________________ g. (Nearest integer) 
Ans. NTA (318)  

Sol.  

 

 wt of Ph–CH=O = 3 × 106 = 318 gm 
 
75. The fusion of chromite ore with sodium carbonate in the presence of air leads to the formation of products 

A and B along with the evolution of CO2. The sum of spin-only magnetic moment values of A and B is 
________________ B.M. (Nearest integer) 

 [Given atomic number : C = 6, Na : 11, O : 8, Fe : 26, Cr : 24] 
Ans. NTA (6)  

Sol. 4FeCr2O4 + 8Na2CO3 + 7O2 
  8Na2CrO4 + 2Fe2O3 + 8CO2 

(A) (B) 
For Cr+6 (n = 0) 
For Fe+3 3d5 (n = 5) 

 = )2n(n  BM 

 = 35 BM 6 BM 
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