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ANSWERS, HINTS & SOLUTIONS 
 

PPhhyyssiiccss                                                        PART – I 
  

 
SECTION – A  

 
1. B 

Sol. 
 00 2A lxklx V Q

d d
  

  
 

 

 0 0klx l dxi constant
d d dt

     
 

 

 As the dielectric levels i is vec Q    
 
2. B 
Sol.  2

1 BF =F - πa ρgh  

    2
2 BF =F - πa ρg 2h  

 
3. A 
 
4. A 

Sol. 1
1

cossin
5

M gM g 
   

 1M  will slip if 
1tan
5

   

 1
2 2

sin ' 1sin ' cos '
5 2

M gM g M g
    

 2M  will slip if 
1

2

1tan ' 22
5

M
M

 


 

 So M1 will slip first 
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5. ABD 
 
6. AC 
Sol. Equivalent diagram is as shown in P is moved 2 cm right them R1=12, R3=3 

  1 2

2 4

R R= Hence wheat stone will be balanced
R R

 

 If s is moved left 
5
3

cm  then 4
20
3

R   hence 1 2

3 4

R R
R R

  (hence wheat stone will be balanced) 

 
7. BC 
 

SECTION – B 
 
8.  2 

Sol. 3 19 3dnP 700 10 1.6 10 10 10
dt

         

 
1 12

014

dN 10 1 10 λN
dt 10 7 16 11.2



   


 

 
12

15
0

ln 2 14 86400 10λ N 154 10
14 86400 11.2 ln 2

 
    


 

 
9. 2 
Sol. 1τ RC  

 2
Lτ
R

  

 1 2LC t t 0.1sec    

 
1T 2π LC 2π 2sec

10
     

 
10. 6 
Sol. By linear momentum conservation impulse (J) = mV. 

 By angular momentum conservation, angular impulse 
2

J I
   

 So 2

6 6 /
2 2

2
12

mv mv vmv I or rad s
I m

   


    
 
 
 

 

 
11. 9 

Sol.  1/ ................ 1
/
Ay

x



 

  / 3 ............. 2 9
/ 3

F Ay F N
x

  


 

 
12. 3 
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13. 4 

Sol. 
2

2
22 , 4 , 4dy d yy x x

dx dx
    

 
21 16 10,

4 4
xr at x r

     

 4mv mVr B
qB qr

     

 
SECTION – C  

 
14. 4.50 
 
15. 2.25 
  
16. 31.25 
Sol. 0sin sinyv R v     

 




ωR


0v

 

 
 2

0
max

sin
cos

2
v

h R R
g


     0dh
d

  

 
17. 31.25 
Sol. from frame of wheel 

 



0v



 

 

 
2
0 2sin cos2 sin vRange R

g
 




   2
0

1cos
4

Rg
v

    
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CChheemmiissttrryy                                              PART – II 
  

 
SECTION – A  

 
18. B 

Sol. Distance b/w corner and centre of tetrahedral void is 
32

4
r a
 
  
 

 

19. D 
Sol. Alcohols are less acidic than 2 3H CO  
 
20. A 

Sol. 0 1
hc w eV

   

 0 2
2hc w eV


   

 
21. C 
Sol. Cl

Cl

Cl Cl

Cl

Cl



 

 

Cl

Cl

Cl

Cl

Cl

Cl



 
 
22. ABCD 
 
23. AD 
Sol. Chiral molecules do not have plane of symmetry. 
 
24. AD 
Sol. 2BaO  and 2 2Na O  are peroxides. 
 

SECTION – B 
 
25. 4 
Sol. 14 10 4pKaof HX     

 
1log 4
1apH pK    
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26. 8 
Sol.    /2 /2x xCO Co Co CO  

  36 27 1 2
2
xEAN       

 28 36x    
 8x   
 

27. 5 

Sol. 2 24Mg 2 12
2Mge Mg E g       

 
 

 Charge required for the deposition of 12 1g Mg F  

 Charge required for the deposition of 
11

12
g Mg F  

  cost for charge=Rs.5
12
F

 

 3 273 9
3AlAl e Al E g       

 
 

 Charge required for 9 1g F  

 Charge required for 
30 1030
9 3

Fg F   

 Cost for 
10 10charge=5 12

3 3
F F

   

 .200Rs  
 

28. 5 

Sol. 
 

+ -
n

In
n

H I
K =

HI

        

 9.18 0.610
0.4

   

 9.183 10
2

       

 
 

-
-9

In
n

In
K =10

HI

    

 -9.18 -9
In

3 αK = ×10 =10 ×
2 1-α

 

 
3 0.66
2 1




 

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1
1
2 1

0.5












 

 
29. 4 
Sol. d, e, f, g are correct and Colloid is +ve. 
 
30. 9 
Sol. 

 1  2
 1  1

 

 

CH2

 1

CH3

 2
CH2

 1
 

SECTION – C  
 
31. 73.20 
Sol.       

2H O VapP V n R T  

 
2

32 76
760 0.122

0.0821 320H O Vapn 


 


 mole 

 %  of water vaporized 
0.122 18 100 73%

3


    

 
32. 103.80 - 104.0 

Sol. 
   

 

  3 0.0821 320
18 104

32
760

n R T
V L

P

 
 
   

 
 
 

 

 

33. 17.00 

Sol. Compound B is 

Me

Me

O . 
 C6H10O1 
 

34. 118.00  

Sol. The compound (D) is 

OH
OH

Me

Me

  
 C6H14O2 
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MMaatthheemmaattiiccss                                      PART – III 
  

 
SECTION – A  

 
35. A 
Sol. E1 “No card is king from removed cards” 
 E2 “1 card is king from removed cards” 
 E3 “2 card is king from removed cards” 
 E3 “3 card is king from removed cards” 
 E4 “4 card is king from removed cards” 
 E5 “5 card is king from removed cards” 
 F = 3 cards are drawn from pack those are kings. 

 P(F) =      
S

i
ii 1

F 1P E .P
E 13 17 25

 
 

 
  

 
36. A 
Sol. f(f(x)) = x 

 f2008(x) + f2009(x) = x + f(x) = x + 
23x 5 2x 5

2x 3 2x 3
 


 

 

 
37. C 

Sol.  Total Row1 Row2 2 for N
2

 
 

 
8

5C 6 6 6
2
 

 

 
38. B 

Sol. f(b) = 
2sinx b x R

3 sinx
   


 

 sin x = t 

 g(t) = 
3

t t [ 1,  1]
3 t

  


 

 g(t) = 
 2

21 0
3 t

 


 

 (3 + t)2  2 > 0 

 g(t) = 
2

t
3 1




 increasing   [1, 1] 

 g(t)max = 3/2 
 g(t)min = 0 

            

 

 

3
b 3

f b if  b  2
4b

3
b

4
3 3min of f b

4 4


  


 

    
 
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39. AB 

Sol. 
 
 

 
 

3n 1 3n

n n2 22
r 2n r 2n 1

r n r n
T , S

1 r n r r n



  

 
 

   

 Let f(x) = x/(1+x2) 

 f(x) = 
 
   

2 2 2

2 22 2

1 x 2x 1 x

1 x 1 x

  


 
 

  f(x) is decreasing in (2, 3) 

    
3 3

n n
2 2

T f x dx, S f x dx    

 
40. BCD 

Sol. (A) If 1

2

z
arg

z 2
  

 
 

thenz1 and z2 subtend right-angle at circumcentre origin. 

   The chord joining z1 and z2 subtend right-angle at circumcentre 
origin. 

      

4 if z 1

4 if z 1

4 if z 1

   

   
   

 
 

 (B) 1 2 2 3 3 1 1 2 3z z z z z z z z z     = 1 2 3 1 2 3
1 2 3

1 1 1
z . z . z z z z

z z z
      

 (C) 
       1 2 2 3 3 1 1 2 2 3 3 1

1 2 3 1 2 3

z z z z z z z z z z z z
z z z z z z

       
         

 

 (D) The triangle formed by joining z1, z2 and z3 is isosceles and right angled at z3. 
 
41. BC 
Sol. Let x  = cos2 
 dx =  sin 4 d 

 I = 
4

0

cot sin4 d


    and J = 
4

0

tan sin4 d


    

 
SECTION – B 

 
42. 1 

Sol. 
     

   

22

t x 1

t f x 1 x 1 f t
lim 1

f t f x 1 

  


 
 

  
     

 

2

t x 1

2tf x 1 x 1 f t
lim 1

f t 

  



 

  [x + 1][2f(x + 1)  (x + 1) f(x + 1)] = f(x + 1) 

  f(x) = 
 

2

2xf x
x 1

 

  f(x) = x2 + 1 

 

 

 
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  

x 1

ln f x ln2
lim

x 1




 = 

  
 x 1

f f x
lim

f x


 = 1 

  
43. 182 

Sol. 22x 5x 7 0   has non-real roots 
a b c
2 5 7
   

 Min. value of a + b + c = 2 + 5 + 7 = 14 
 Max. value of a + b + c = 28 + 70 + 98 = 196 
 (Max. – Min) = 196-14 = 182 
 
44. 6  
Sol. 152 + (15 + d)2 + (15+ 2d)2 + . . . + (15 + 9d)2 = 1185 
  19d2 + 90d + 71 = 0 
  Sn  Sn  1 

    n n 1
31 n 32 n n 16

2 2
      

 
 

 
45. 8 
Sol. 2 sin2x + sin2 2x = 2 
 2 sin4 x  3 sin2 x + 1 = 0  (3 sin2 x   1)(sin2 x   1) = 0 
  sin 2x + cos 2x = tan x 
  2 tan x + 1 + 2 tan2 x = tan x(1 + tan2 x) 
  2cos2 x + sin x  2 
  2 sin2 x  sin x  0 
  sin x (2 sinx  1)  0 
 
46. 5 
Sol. Line L is the shortest distance line of given lines. 
 
47. 8 

Sol. f(2  x) = f(2 + x), it means it symmetric about x = 2     
2 4

0 2

f x dx f x dx 5    

 Let 2  x = t; f(t) = f(4  t) i.e., f(x) = f(4  x) = f(4 +x ) 

    
50 2

0 0

f x dx 25 f x dx 25 5 125
 

     
 

   

 
SECTION – C  

 

48. 0.63 
 

49. 7.75 
Sol.  (Q.48-49): 

 P2
16 1

,  
7 7

   
 

 

 P3
1

,  1
2
  
 
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50. 0.75 
 
51. 0.75 
Sol.  (Q.50-51)  
 f(x) = x2 + xg(1) 
  f(x) = 2  g(1) = 2f(1) + 2 + f(1) 
 f(1) = 2  3 = 1  f(1) = 2 
 f(x) = x2  3x  g(2) = 2(2) + 2(2) = 0 
    2 = 1 + g(1) 
 g(1) = 2x2 + x(2x  3) + 2  g(1) = 3 
 = 3x + 2 
 f(1) + g(1) = 2 + (3 + 2) = 3 
 


