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PHYSICS
1. (A, D)

Increasing the accelerating voltage means increasing speed of the electron, thereby
decreasing time spent between the plates. It will reduce X.
Increasing deflecting voltage means increasing electric field between the plates, making
acceleration of electron greater.

2. (A,D)
3. (A, B)
4. (C)
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6. (A, B, D)
When k2 is closed.
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7. (B, C, D)
All capacitors are in series, therefore charge on each capacitor will be same, when
connected across a potential source. The capacitor with minimum capacitance will have

maximum potential difference across it (evident from V = C
Q

; Q being same for all). So

100 V potential difference can exist across C1, then charge on it would be 100 V × 20 F
= 2000C.
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   2000C         2000C 2000C

V1 = 100 V         V2 = 50 V V3 = 40 V
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E = E1 + E2 + E3 = 190 mJ.

8. (C,D)
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11. (A)

12. (A)

13. (B)

In the final state the four charges will lie at the vertices of a tetrahedron with O at geometric
centre.

At this state distance between any two charge, will be
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14. (C)
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15. (B)
16. (D)
17. (D)

If S1 is closed, then 0
2


a

kQ
a

kQA

2
QQA 

If S2 is closed, then 0
2


a

kQB QB = 0

If S3 is closed, then 0
33


a

kQ
a

kQ C QQC 

If S4 is closed, charge on shell B is Q
18. (A)
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A B C 

qA = 80 mC, qB = –240 mC qC = 160 mC
W1 = 40 ´ 80 = 3200 mJ
W2 = 20 ´ 160 = 3200 mJ
  A-Q, B-P, C-S, D-R

19. (A)
20. (B)
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CHEMISTRY
21. (A), (B), (C)

Higher the solvation, lower will be the ionic mobility
solvation increases in the order Li+ > Na+ > Cs+ and F– > Cl– > Br– > I–

The ionic moblity of H+ is very high due to proton jump.
Hence, correct order is :
H+ >Ci+ > Na+ > Li+

I– > Br– > Cl– > F–

On increasing temperature, electrolytic resistance decreases, hence, electrolytic conduc-
tance increases.
Kohlrausch’s law is applicable for both strong as well  as weak electrolyte.

22. (A,D)
23. (C), (D)

Ecell should be +ve.
Ecell will be negative with F–/F2 .

24. (A,B,C)
25. (A, B, C)

More the hyper-conjugation more stable is the compound and less is the HC.

26. (A,C,D)
These molecules are unsymmetrical and having odd number of C-atoms.

27. (D)
C4H6  C4H8O

BrBr
||

CH–C—CCH
||
BrBr

33  excess

Br2 CH3 – C  C – CH3 42

4

SOH.dil

HgSO   323 CHCCHCH
||

O



BrBr
||
CHC—CHCH
||
BrBr

23 
excess

Br2 CH3 – CH2 – C  CH
42

4

SOH.dil

HgSO   323 CHCCHCH
||

O



28. (A), (C), (D)

m m
1000 K , T M

M


     

Polarity of solvent   no. of ions m  
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29. (A)
Levigation is process by which lighter earthy particle are free from heavier ore particle by
washing with H2O.

30. (B)
Baeyer process : NaOH

Hall process : Na2CO3

31. (A)

When N is connected to SHE electron flow from N to SHE i.e. oxiEº  of N is positive

2N 2e N   2N /N
E –0.25V 

Also reduction potential of M is greater than reduction potential of N (as e– flow from N to M)

2 2M /M N /N
Eº 0.34V, Eº –0.25V   

Now,  2 2
(s) (s)N | N (0.1M) ||M (1M) | M 

2

10 2
0.0591 [N ]Ecell Eºcell log

2 [M ]



 

10
0.0591 0.1(0.34 0.25) log

2 1
  

Ecell 0.62V

32. (D)
0 o o
1 1 1M e M (1) E ? G 1 F E          

2 0 o
2 2M e M (2) E 0.15V G 1 F 0.15           

2 0 o
3 3M 2e M (3) E 0.34V G 2 F 0.34         

add eq. (3) - eqn. (2)

M e M  
0 0 0
1 3 2G G G    

0
11 F E 2F(0.34) – ( 1F 0.15)      

0
1E 0.68 0.15  

0
1E 0.53V 

33. (A)
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34. (C)

 

O3/H2O/Zn 

CH3 

CH3–C–C–CH3   +  2 
CH3 

CHO 
O 

O3  / H2O / Zn 

CH3 
CH3 

Total 3 different compounds 

O 

CHO 

O 

O 

2CH3–C–C–H   + 
C–H 

O  O  
O 

O 
C–H 

35. (C)
36. (C)
37. (B)

(A) — (Q) ; (B) — (R) ; (C) — (S) ; (D) — (P)
(A) For concentration cell,

o anode
cell cell

cathode

[Cation]0.0591E 0, E log
n [Cation]

  

(B) o
redE  depend upon nature of substance

(C) Daniel cell : Galvanic cell
(D) H2 & O2 is used in fuel cell

38. (C)
(A) — (S); (B) — (Q); (C) — (R); (D) — (P)

Temp. co-efficient = 
Ecell

T



= 
(.21 .23)

308 288K



  = – 1 × 10–3VK–1 = –1 mVK–1

0d GG H T
dT

 
     

 

0
cellnFdES

dt
   = – 1 × 96500 × 1 × 10–3  = –96.5 JK–1

Gº Hº T Sº    

0

cell
nEF Hº T Sº    
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1 96500 0.23 Hº 288( 96.5)      

H 50000J 50KJ    

Eºcell = .22V AgCl e Ag Cl Eº .22V    

Eºcell = 
.0591logKSp

1 Ag Ag e Eº .80V   

1AgCl Ag Cl Eº .58V    

.58logKsp
.0591


 = – 9.81

39. (A)
(A) — (Q); (B) — (R); (C) — (P); (D) — (S)

40. (C)
(A)  P  ; (B)  S  ;  (C)  Q  ;  (D)  R

MATHEMATICS
41. (A, B, D)

2 2 2

2 4 2
(x 1) 2xI dx

(x 1)(x x 1)
 


    

2 2

4 2 6
(x 1)dx x dx2
x x 1 x 1

 
   

  

22

3 2
2

2

1(1 )dx x dxx 21 (x ) 1x 1
x 




 

 
 

Put 
1x t
x

  Put x3 = u

1 1 31 2tan x tan (x) C
x 3

       

1f(x) x
x

   g(x) = x3

Hence option (C) is incorrect, rest of the option are correct.
42. (D)

1 cosx dx
1 sinx 1 cosx sinx  
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2 2

2
2

x xcos sin1 2 2 dxx x xx x 2cos 2cos sincos sin 2 2 22 2




   
 



3/2
dx

x x xcos sin 2cos
2 2 2


  
 


 

2

3/2

1 xsec dx2 2 2
2 x1 tan

2




  
 



1/2x1 tan
22 c

1/ 2


  
   


 2 2 c

x1 tan
2

 


xf(x) 1 tan
2

  

43. (A, C)

3 2 4

5 5
x x x 1 (x 1)dx dx

x 1 (x 1)(x 1)
   

  
   

4

5
x 1dx – dx

x 1x 1


 

51 ln x 1 ln x 1 C
5

    

44. (B, D)

cos x x sinxdx
x(x cos x)




(x cos x) x x sin x dx
x(x cos x)

  




1 1 sinxdx dx
x x cos x


 

   = log |x| – log |x+cosx| + c.  Hence 
2f

2
     

.

45. (A,C,D)

     x yf x y 2 f y 4 f x  

Interchaning x and y, we get      y xf x y 2 f x 4 f y  
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x x y y
f x f y

k
4 2 4 2

 
 

   x xf x k 4 2 

since  f ' 0 n2   we get k = 1

f(x) = 4x – 2x

46. (B, C)

tan xf (x) e (1 sin2x) 0 V x ,
2 2
        

 

 f is increasing in ,
2 2
   

 

f (x) 0 x
4
   

47. (A, C,D)

2 3 2 2

dx dxI
(x 1) (x 1) x 1

 
  

 

put 
1x
y

  to get

2 2

y dyI
(y 1) y 1

 
 



2

dt
t

  (put 2 2y 1 t   )

2 2

1 1 xc c c
t y 1 x 1

     
 

2 2

1 22 2

x 1 x x x 1c c
x 1 x 1
   

   
 

48. (C)

I = 36 3 3(x x ) x 2dx   =  35 2 6 3(x x ) x 2x dx 

Let 6 3x 2x t 
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5 26(x x )dx dt 

4
1 3
31 tI t dt c

46 6
3

  


  = 4 / 31 t c
8



6 3 4 / 31I (x 2x ) c
8

  

49. (A)
2 2 3 32 x 2 xf(x) 1 2x ... to 1
2! 3!

 
       
 

and 
2 2 3 32 x 2 xg(x) 1 2x ... to 1
2! 3!

 
       
 

Hence f(x) = e2x + 1 and g(x) = e2x – 1

2x x x

2x x x
e 1 e edx dx
e 1 e e





 
    = x xlog | e e | C. 

50. (C)
2x 2x

2x 2x 2x

e 1 e 1dx dx dx
e 1 e 1 e 1

  
    
2x x

2x x 2x

e edx dx
e 1 e e 1

 
  

= 2x 1 xe 1 sec (e ) C  
51. (D)

Since f(x) is symmetric about x = 1 and it is twice differentiable. so f '(x)  must have one root at
x = 1.

      f ' x a x 1 x x         2a x 1 x x       

Here 1
2

  
  so 2   

x = 
x = 

x = 1

y

O

 3 2f (x) a x 3x ( 2)x       

 f 2 0 2     

 Sum of roots of f (x) 0   is 1 +  +  i.e., 3.
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52. (C)

         22f ' x a x 1 x 2x 2 a x 1 x 1 3       

     
4

2x 1 3f x a x 1 C
4 2

     
 
 

    4f 1 0 so c 0; f 2 1so a
5

    

     
4

2x 14 3f x x 1
5 4 2

     
 
 

  8f 3
5



57. (B)
Let  Asinx + Bcosx = a (3sinx – 4cosx) + b(3cosx + 4sinx)
 3a + 4b = A  and – 4a + 3b = B
I = ax + b ln |3sinx – 4cosx| + C
If a = 1 and b = 1 then A = 7, B = –1
If a = –1 and b = –1, then A = –7, B = 1
If a = 3 and b = –1, then A = 5, B = –15
If a = 2 and b = –2, then A = –2, B = –14

58. (A)

(P) Let 
x
lim f(x) ,then


 l  l = 2l – 
4
l  l = 2

(Q)
2 2

h 0 h 0

f(h h 2) f(2) f (h h 2)(2h 1) f (2) 1lim lim
f(1 2h) f(1) f (1 2h)( 2) 2f (1) 4 

       
  

     

(R)
3 3

23 5x 0 x 0 x 0

x x 1lim lim lim 6
x sin x 1 xx x ...x x ....

3 53 5
  

                                      

(S)
3 5 3 / 2

3 / 2

b bx 0 x 0

1 2x x ... axtan x x ax 3 15lim lim
x x  
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1/ 2
2

3x 0 b
2

1 21 x ... a
53lim

x
 

    
   

2

3x 0 b
2

1 11 x ... a
53lim

x
 

     

2

3x 0 b
2

1 x ...
1 15 3lim a 0 a
3 3

x
 


 

     
 

3 7b 2 b
2 2

     2 1 7 23a b
3 2 6

    

59. (B)

(P) If 

4  < x < 

3
8 , then sin x > cos x

 
sinx – cos x

| sinx – cos x |  dx =  1. dx x c

(Q)
 

2

3 3
x dx

(x 1)(x 2)
 = 

1
3  

 
 
    2

3 3
1 13x – dx

x 1 x 2
 = 

1
3  n  





3

3
x 1
x 2  + c

 f(x) = n  |x|

(R) f(x) = 
tanx

sinxcosx
 dx = 

–1
2(tanx)  sec2 x dx = 2 tanx c

(S)  
dx

x n | x |  = n  | n |x|| + c

 f(x) = n |x|
60. (C)

(P) 2

2

11
xI dx
1x
x




  
 



1Put x t
x

 

  
2 2

dt 1 1 x 1C C C C1t t 1 x Px
x
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(Q)
2

2
2

11
xI dx1x 1

x




 


1Put x t
x

 

1
2
dt 1 ttan C

t 3 3 3
        

2
1 11 x 1 1 Ptan C tan C

3 x 3 3 3
  

      
 

(R)
2 2

4 2
2

2

11x 1 xI dx dx1x x 1 x 1
x


 

   
 

1Put x t
x

 


2

1 1
2
dt x 1I tan C tan P C

t 1 x
     



(S)
2 2

4
2

2

11x 1 xI dx dx
x 1 x

x


 

 
 

1Put x t
x

 

2
1 1

2
dt 1 x 1 1 PI tan C tan C

t 2 2 x 2 2 2
               




