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MATHS-IIA 

SYLLABUS:- UNIT V & VI SYLLABUS 

1. The set of real values of „a‟ for which the equation
2 2

3 3 2 2

2 2 1
0

a x x

a x ax a x x a


  

   
has unique 

solution is    

         1) ,1   2) 1,   3)  1,1  4)  0R   

2. If ,  are the roots the quadratic equation    
3 2 2 3log2 log32 log3 log23 2 3 2 3 2 0x x      then 

the value of 
2 2       

         1) 11  2) 7  3) 3  4) 5 

3. The equation 2 0x bx c   has distinct roots. If 2 issubtracted from each root the results are 

the reciprocal of the original roots then 2 2b c   

         1) 2  2) 3  3) 4  4) 5 

4. If    4cos k  and    4sin k  are the roots of  2 2 1 0x x   and 2sin 1  and 2cos 1   

are the roots of 2 8 4 0x x   then sum of the possible value of is  

         1) 2  2) – 1   3) 1  4) 3 

5. If ,  are the roots of 2 3 1 0x x   then

2 2

1 1

 

 

   
   

   
 

         1) 18  2) 19  3) 20  4) 21 

6. The roots of the equation      22 2 2 0a b c x b c a x c a b      are, when 0ab bc ca    

   1)
 

 

2
1,

2

c a b

a b c




 2)

2
,

2

c a b

a b c




 3)

2 2
,

2 2

a b a b

a c b c

 

 
 4)

2
,

2

b a b

a b c




 

7. If the equations 22 7 1 0x x   and 2 2 0ax bx   have a common root then 

         1) 2, 7a b     2)
7

, 1
2

a b


   3) 4, 14a b    4) 4, 1a b    

8. The difference of maximum and minimum value of 
2

2

4 9

9

x x

x

 


is 

         1)
1

3
  2)

2

3
  3)

2

3
   4)

4

3
 

9. If a, b, c are the roots of 
3 0x qx r   then      

2 2 2
a b b c c a       

         1) 6q   2) 4q   3) 6q   4) 4q  

10. If the equation whose roots are P times the roots of 4 3 22 4 8 16 0x ax bx ax     is a reciprocal 

equation, then P   

         1) 3  2) 2  3)
1

2
  4)

1

3
 

11. If , ,   are the roots of 3 22 4 1 0x x x    then the equation having the roots 

 
1 1 1

, ,  
  

   is 

         1) 3 28 8 8 0x x x      2) 3 28 16 8 0x x x     

 3) 3 28 8 8 0x x x      4) 3 24 8 16 0x x x     

CUM. TEST UT-5 & 6 



  

12. The product of the real roots of
2

2

8 1
8 4 0x x

x x
     is  

         1) 2  2) 1  3) 3  4) 7 

13. The value of „a‟ for which the equations 3 1 0x ax   and 4 2 1 0x ax   have a common root is  

         1) – 2   2) – 1   3) 1  4) 2 

14. If the roots of the equation
3 23 3 8 0x Px qx    are in G.P. then

3

3

q

p
  

         1) 1  2) – 2   3) 4  4) – 8  

15. If , ,   are roots of 3 5 4 0x x   then  
2

3 3 3      

         1) 12  2) 13  3) 169  4) 144 

16. If 1, 2, 3, 4 are the roots of the equation 4 3 2 0x ax bx cx d     then 2a b c    

         1) – 25   2) 0  3) 10  4) 24 

17. Let a, b, c be such that
   

1

1 1 2 1 3 1 1 2 1 3

a b c

x x x x x x
  

     
then

1 3 5

a b c
    

         1)
1

15
  2)

1

6
  3)

1

5
  4)

1

3
 

18. 
       

2

4 2 3 4

3 1

11 1 1 1

a bx x a b c d

c dxx x x x

  
      

     
 

         1)
3 7

5 0

 
 
 

  2)
0 3

7 5

 
 
 

  3)
0 3

5 7

 
 
 

 4)
3 5

7 0

 
 
 

 

19. If 
  2 22 2

1 A Bx C

x x ax x a


  



1tan
A

B

  
 

 
 

         1)
3

4


  2)

4


  3)

4


   4)

3


 

20. If 
  

2

2 22 2 1 21 2

x Ax B Cx D

x xx x

 
 

  
then  ,A C   

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

21. 5 boys and 3 girls are sitting in a row of 8 seats. Number of ways in which themcan be seated so 

that not at all the girls sit side by side is  

         1) 36000  2) 9080  3) 3960  4) 11600 

22. Number of words that can be mode with the letters of the word “GENIUS” if each word 

neither begins with G nor ends with S is  

         1) 24  2) 240  3) 480  4) 504 

23. There are two sets of parallel lines their equations being cos sinx y P   and

sin cos ; 1,2,3,.....x y P P n    and 0,
2




 
 
 

. If the number of rectangles formed by these 

two sets of lines is 225, then the value of „n‟ is  

         1) 4  2) 5  3) 6  4) 7 

24. The number of negative integral solution of equation 12x y z    is   

         1) 44  2) 55  3) 66  4) 77 

25. If 13
th

 term in the expansion of 2 2
n

x
x

 
 

 
is independent of x then the sum of divisor of „n‟ is  

         1) 36  2) 37  3) 38  4) 39 

26. The coefficient of 301x in the expansion of      
500 489 4982 5001 1 1 .......x x x x x x       is  

         1) 501

301C   2) 500

301C   3) 501

300C   4) 500

300C  



  

27. 12 13 14 999

2 3 4 989......C C C C      

         1) 1000

11 12C    2) 1000

11 12C    3) 900

11 12C   4) 1000

989C  

28. Value of 
1 0

1
.

3

k
k

rk
k r

C


 

 is  

         1)
2

3
  2)

4

3
  3) 2  4) 1 

29. The expression    
7 7

2 2 23 1 3 1 3 1x x x x x
 

      
 

is polynomial of degree 

         1) 6  2) 7  3) 8  4) 9 

30. The coefficient of 24x in     
12

2 12 241 1 1x x x   is  

         1) 12

6C   2) 12

6 1C    3) 12

6 2C   4) 12

6 3C   

31. The five digit number divisible by 3 is to be formed using the digits 0, 1, 2, 3, 4, 5 without 

repetition. The number of ways this can be done is    

         1) 216  2) 184  3) 256  4) 225 

32. 
     

mx n ma n
K K

x a x b a b x a

 
   

   
 

         1)
  

mb n

a b x b

 

 
 2)

  
mb n

a b x b



 
 3)

  
mb n

a b x b



 
 4)

  
mb n

a b x b



 
 

33. If 
          

2 5 1

1 2 3 1 1 2 1 2 3

x x A B C

x x x x x x x x x

 
  

        
then A =  

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

34. The minimum number of points into which 4 circles and 4 straight lines intersect is   

         1) 26  2) 50  3) 56   4) 72 

35. The number of ways that all the letters of the word “SWORD”  can be arranged such that no 

little is in its original position is    

         1) 44  2) 32   3) 28  4) 20 

36. If 

3
2020

1

20 20
1 1

;
21

i

i i i

C K
K

C C



 

 
   

 
  

         1) 50  2) 400  3) 200  4) 100 

37. A root of the equation   
 

2

155 78
2 3

77
x x


   is  

         1)
309

77
  2)

155

77
  3)

78

77
  4)

81

77
 

38. If the coefficients
4 5 6, ,n n nC C C of  1

n
x are in AP then n   

         1) 12  2) 11  3) 7  4) 8 

39. Expansion of
5 1

2 1 3x x


 
is valid if  

         1) 2 2x     2) 2x    or 2x   3)
1

3
x   4)

1 1

3 3
x    

40. The coefficient of 7x in  
3

21 2 3 .........x x


    is  

         1)0  2) 1  3) 2  4) 3 

 

 
 

 



  

MATHS-IIB 

SYLLABUS:- UNIT V & VI SYLLABUS 

41. The points      2 ,3 , 1,0 , 0,1k k and  0,0 lies on circle for  

         1)all values of k  2) 0 1k    3) 0k    4) 
5

13
k   

42. How many circles can be drawn touching all the three lines 1, 1 ,7 6x y x y x y       

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

43. 2 2 15 0L x y    and  3,4P  with respect to the circle 
2 2 2 4 4 0x y x y      

         1) L is a tangent at P   2) L is chord of contacts of P 

 3) L is polar of P 4)L is the midpoint of chord  

44. Equation of circle touching Y axis at  0,5 an making and intercept 24 units of X – axis is   

         1)
2 2 24 10 20 0x y x y       2)

2 2 26 10 25 0x y x y       

 3)
2 2 26 10 25 0x y x y       4)

2 2 24 10 20 0x y x y      

45. If 4 3 7 0x y   is a tangent the circle
2 2 6 4 12 0x y x y     then its point of contact is  

         1)  1,1   2)  1,1   3)  1, 1  4)  1, 1   

46. If 2 3 6 0x y   and 9 6 18 0x y   cuts the axes in concyclic points then the centre of the 

circle is   

         1)  2,3   2)  3,2   3)  5,5   4)
5 5

,
2 2

 
 
 

 

47. If 3 1 0Kx y   and 2 5 0x y   are conjugate lines with respect to  

 
2 2 2 4 4 0x y x y     thenK =  

         1)2  2) – 2    3) 1  4) – 1  

48. The image of the circle 
2 2 2 0x y x   in the line 2x y  is the circle  

         1)
2 2 2 0x y x      2)

2 2 4 2 4 0x y x y      

 3)
2 2 2 0x y y      4)

2 2 4 2 4 0x y x y      

49. If the line 6 11 0x y   meets the circle 
2 2 4 8 6 0x y x y     at A and B then the point of 

intersection of the tangents at A and B to S = 0 is  

         1)  1,2   2)  2,1   3)  1,2  4)  2, 1  

50. The area of the triangle formed by the tangents drawn from  4,4P to the circle 

2 2 2 2 7 0S x y x y      and the chord of contact of P with respect to S = 0  

         1) 4.5  2) 8.1  3)6.75  4) 1.5 

51. The inverse point of  2,1 with respect to 
2 2 4 2 1 0x y x y      

         1)  2, 1   2)  3,2   3)  2,1   4) not existing 

52. If the circles 
2 2 2 2 0x y x    and 

2 2 4 2 0x y y    touch each other then    

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

53. If the angle between the circles 
2 2 4 5 0x y x    and 

2 2 2 4 0x y y    is 
3


then    

         1) 5   2) 2   3) 3   4) 6  

54. If a circle S passing through the point  3,4 cut the circle 
2 2 36x y  orthogonally then 

thelocus of the centre of S is  

         1)
2 2 6 8 11 0x y x y       2) 6 8 61 0x y    

 3)
2 2 8 6 11 0x y x y       4) 6 8 11 0x y    

 



  

55. If the circumference of the circle 
2 2 8 8 0x y x y b     is bisected by the circle  

 
2 2 2 4 0x y x y a     then a b   

         1) 56  2) – 56   3)– 34   4) 50  

56. The common chord of 
2 2 4 4 0x y x y    and 

2 2 16x y  subtends at the origin an angle 

equal to 

         1)
6


  2)

4


  3)

3


  4)

2


 

57. The point on the curve
2y x , the tangent at which makes an angle 045 with X – axis will be 

given by  

         1)  2,4   2)
1 1

,
2 2

 
 
 

  3)
1 1

,
2 4

 
 
 

 4)
1 1

,
4 2

 
 
 

 

58. In the parabola
2 4y ax , the length of the chord passing through the vertex and inclined to the 

axis at 
4


is  

         1) 4 2a   2) 2 2a   3) 2a   4)3 2a  

59. Equation of Normal to the parabola
2 4y x which passes through  3,0 is  

         1) 3x y    2) 3 0x y    3) 2 3x y   4) 2 3x y   

60. The number of normal to the parabola
2 4y x from the point  1,0 is  

         1) 0  2) 1  3) 2  4) 3 

61. The normal at  18,12P to the Parabola
2 8y x cuts it again at Q then the length PQ =  

         1)
8 10

9
  2)

9 10

8
  3)

90 10

7
 4)

80 10

9
 

62. If the slope of the focal chord of
2 16y x is 2 then the length of the chord is  

         1) 22  2) 24  3)20  4) 18 

63. PSQ is a focal chord of the parabola
2 16y x . If  1,4P then

SP

SQ
  

         1)
3

4
  2)

2

3
  3)

1

9
  4)

1

4
 

64. An equilateral triangle is inscribed in the parabola
2 8y x with one of its vertices is the vertex 

of the parabola then the length of the side of that triangle is  

         1) 24 3   2)16 3   3)8 3   4) 4 3  

65. The equation
2 2

1 0
2 5

x y

 
  

 
represents an ellipse if  

         1) 5    2) 2    3) 2 5   4) 2, 5    

66. The radius of the circle passing through the foci of the ellipse 
2 2

1
16 9

x y
  and having its centre 

at  0,3  

         1)3  2) 4  3) 7   4) 12  

67.  2,4 and  10,10 are the ends of lotus rectum of an ellipse with eccentricity 
1

.
2

The length of the 

major axis is  

         1)
20

3
  2)

40

3
  3)

25

3
  4)

35

3
 



  

68. Equation of the ellipse whose axes are the axes of coordinates and which passes through the 

point  3,1 and as eccentricity
2

5
is  

         1)
2 23 5 15 0x y      2)

2 25 3 32 0x y    

 3)
2 23 5 32 0x y      4)

2 25 3 48 0x y    

69. An ellipse has OB as seminar axis F and 1F its foci and the angle FBF
1
is a right angle then the 

eccentricity of the ellipse is  

         1)
1

2
  2)

1

2
  3)

1

4
  4)

1

3
 

70. The ellipse 
2 2

2 2
1

x y

a b
   b a and the parabola

2 4y ax cuts at right angles. If e is the 

eccentricity of the ellipse then 2e
2
 = 

         1) 1  2)
1

2
  3)

1

8
  4) 

1

3
 

71. P is a point on the ellipse
2 2

2 2
1

x y

a b
   is with foci S and S

1
the maximum value of the area of 

1PSS is  

         1) ab   2) 2ab   3) abe   4) 2abe  

72. If the straight line8 3 2 36x y  touches the ellipse
2 2

2
9 4

x y
  at  ,a b then 2a b   

         1)
36

5 2
  2)

8

3
  3)

12 2 2

3


 4)

16

3
 

73. Equation of the hyperbola with conjugate axis 4 and distance between the foci 12 is  

         1)
2 2

1
4 32

x y
    2)

2 2

1
32 4

x y
   3)

2 2

1
32 16

x y
   4)

2 2

1
16 32

x y
   

74. The equation of tangents to the hyperbola
2 2

1
4 3

x y
  and which are perpendicular to 2 0x y 

are 

         1) 13 2y x    2) 2 13y x   3) 2 19y x   4) 2 31y x   

75. The angle between the asymptotes of the hyperbola
2 23 3x y  is  

         1)
6


  2)

4


  3)

3


  4)

2


 

76. If the circle 
2 2 2x y a  intersect the hyperbola

2xy c in four points  ,i ix y for i= 1,2,3,4. Then 

1 2 3 4y y y y     

         1) 0  2) c  3) a   4) c
4
 

77. The midpoint of the chord 4 3 5x y  of the hyperbola
2 22 3 12x y  is  

         1)
5

0,
3

 
 
 

  2)  2,1   3)
5

,0
4

 
 
 

 4)
11

,2
4

 
 
 

 

78. The product of the perpendicularsdistances from the any point of the hyperbola
2 2

2 2
1

x y

a b
  to 

its asymptotes is  

         1)
2 2

2 2

a b

a b
  2)

2 2

2 2

a b

a b
  3)

2 2

2 2

a b

a b


 4)

2 2

2 2

a b

a b


 

79. The equation of the hyperbola which passes through the point  2,3 and has asymptotes

4 3 7 0x y   and 2 1 0x y   is  



  

         1)
2 24 5 6 11 11 50 0x xy y x y        2)

2 24 5 6 11 11 43 0x xy y x y        

 3)
2 24 5 6 11 11 57 0x xy y x y        4)

2 25 11 11 43 0x xy y x y       

80. The tangent at an extremity (in the first quadrant) of lotus rectum of the hyperbola
2 2

1
4 5

x y
 

meets x – axis and y – axis at A and B respectively then    
2 2

1OA OB  where O is the origin  

         1)
20

9


  2)

16

9
  3) 4  4) 

4

3


 

PHYSICS 

 

SYLLABUS: -ELECTRIC CHARGES AND FIELDS, ELECTRIC POTENTIAL AND CAPACITANCE, 

             MOVING CHARGES AND MAGNETISM, MAGNETISM AND MATTER, EMI 

 (UNIT V & VI SYLLABUS) 

81. An isolated solid metallic sphere is given Q  charge. The charge will be distributed on the 

sphere 

         1)Uniformly but only on surface  2)Only on surface but non-uniformly 

 3)Uniformly inside the volume  4)Non-uniformly inside the volume  

82. Three charges 4 ,q Q  and q  are in a straight line in the position of 0, / 2l and l  respectively. 

The resultant force on q  will be zero, if Q   

         1) –q   2) 2q   3)
2

q
   4) 4q  

83. Two small spheres each having the charge Q  are suspended by insulating threads of length 

L  from a hook. This arrangement is taken in space where there is no gravitational effect,then 

the angle between the two suspensions and the tension in each will be 

         1)
2

2

0

1
180 ,

4 (2 )

o Q

L
   2)

2

2

0

1
90 ,

4

o Q

L
   

 3)
2

2

0

1
180 ,

4 2

o Q

L
    4) 

2

2

0

1
180 ,

4

o Q

L
 

84. The electric potential   at any point O (x, y, z all in metres) in space is given by 24V x volt   . 

The electric field at the point (1 ,0,2 )m m    in /volt metre   is 

         1)8 along negative X    axis  2)8 along positive X  axis 

 3)16 along negative X – axis  4)16 along positive Z – axis 

85. Charges of 910
10

3
C   are placed at each of the four corners of a square of side8cm .  

 The potential at the intersection of the diagonals is 

         1)150 2 volt   2)1500 2 volt  3)900 2 volt  4)900volt  

86. The electric field near a conducting surface having a uniform surface charge density   is 

 given by 

         1)
0




and is parallel to the surface  2)

0

2


and is parallel to the surface 

 3)
0




and is normal to the surface  4)

0

2


and is normal to the surface 

87. An infinite line charge produces a field of 
87.182 10 /N C   at a distance of 2 cm. The linear 

charge density is 

         1) 47.27 10 /C m    2) 47.98 10 /C m  
 3) 47.11 10 /C m    4) 47.04 10 /C m  

88. An electric dipole consisting of two opposite charges of 62 10 C  each separated by a distance 

of 3cm  is placed in an electric field of 52 10 N/C. The maximum torque on the dipole will be 



  

         1) 112 10 N m     2) 312 10 N m  
 3) 124 10 N m     4) 324 10 N m  

89. The capacity of a condenser is 64 10 farad and its potential is100 volts . The energy released 

  On discharging it fully will be 

         1) 0.02 Joule   2)0.04Joule   3)0.025Joule  4) 0.05Joule  

90. Eight drops of mercury of equal radii possessing equal charges combine to form a big drop. 

Then the capacitance of bigger drop compared to each individual small drop is 

         1)8 times  2)4 times  3)2 times 4)32 times 

91. The expression for the capacity of the capacitor formed by compound dielectric placed between 

the plates of a parallel plate capacitor as shown in figure, will be (area of plate A ) 

    

 

 

 

 

 

  1) 0

1 2 3

1 2 3

A

d d d

K K K



 
  

 

   2) 0

1 2 3

1 2 3

A

d d d

K K K



  
 

  

  

 3) 0 1 2 3

1 2 3

( )A K K K

d d d


    4) 1 2 3

0

1 2 3

AK AK AK

d d d

 

  
 

 

92. The capacitor of capacitance 4 F  and 6 F are connected in series. A potential difference of   

500 volts applied to the outer plates of the two capacitor system. Then the charge on each 

capacitor is numerically 

 1) 6000C   2)1200 C   3)1200 C  4)6000 C  

93. The specific resistance of manganin is 850 10 ohm m  . The resistance of a cube of length 

 50cm Will be 

         1) 610 ohm   2) 52.5 10 ohm  3) 810 ohm  4) 45 10 ohm  

94. A certain wire has a resistance R . The resistance of another wire identical with the first except 

having twice its diameter is 

         1)2R  2)0.25R  3)4R  4) 0.5R 

95. If the resistance of a conductor is 5  at 50
o
C and 7  at 100

o
C then the mean temperature 

coefficient of resistance of the material is 

         1)0.008/
o
C  2)0.006/

o
C  3)0.004/

o
C 4)0.001/

o
 C 

96. A source of e.m.f. E = 15 V and having negligible internal resistance is connected to a variable 

resistance so that the current in the circuit increases with time as i = 1.2 t + 3. Then, the total 

charge that will flow in first five second will be 

         1)10 C  2)20 C  3)30 C  4)40 C 

97. Two resistances are joined in parallel whose resultant is
6

8
  ohm. One of the resistance wire is 

broken and the effective resistance becomes 2   . Then the resistance in ohm of the wire that 

got broken was 

         1)3/5  2) 2  3)6/5  4) 3 

98. What is the current (i) in the circuit as shown in figure? 

    

 

 

 

 

K3 K1 K2 

d2 

d1 d3 

 

 

R1 = 2 

 

R2 = 2 

R4 = 2 

R
3 

= 
2


 

 

3V 

i 



  

 

 

         1)2 A  2)1.2 A  3)1 A  4) 0.5 A 

99. In a Wheatstone‟s bridge all the four arms have equal resistance R. If the resistance of the 

galvanometer arm is also R, the equivalent resistance of the combination as seen by the battery 

is 

         1)
2

R
  2)R  3)2R  4)

4

R
 

100.The terminal potential difference of a cell is greater than its e.m.f. when it is  

         1)Being discharged 2)In open circuit 3)Being charged 4)Being either charged or discharged 

101.When cells are connected in parallel, then 

  1)The current decreases 2)The current increases 

 3)The e.m.f. increases  4)The e.m.f. decreases 

102.If a long hollow copper pipe carries a direct current, the magnetic field associated with the 

 current will be  

         1)Only inside the pipe  2)Only outside the pipe 

 3)Neither inside nor outside the pipe 4)both inside and outside the pipe 

103.Field at the centre of a circular coil of radius r, through which a current I flows is  

         1)Directly proportional to r  2)Inversely proportional to I 

 3)Directly proportional to I  4)directly proportional to 
2I  

104.Due to 10 ampere of current flowing in a circular coil of 10 cm radius, the magnetic field 

produced at its centre is 3 23.14 10 /Weber m . The number of turns in the coil will be   

         1)5000  2)100  3) 50  4) 25 

105.An electron has mass 319 10 kg    and charge 191.6 10 C    is moving with a velocity of 610 /m s

enters a region where magnetic field exists. If it describes a circle of radius 0.10 m, the intensity 

of magnetic field must be   

         1) 41.8 10 T   2) 55.6 10 T   3) 514.4 10 T  4) 61.3 10 T  

106.If the direction of the initial velocity of the charged particle is neither along nor perpendicular  

 to that of the magnetic field, then the orbit will be  

         1)A straight line  2)An ellipse  3)A circle 4)A helix 

107.A circular coil of radius 4 cm and of 20 turns carries a current of 3 amperes. It is placed in a 

 magnetic field of intensity of 20.5 /weber m . The magnetic dipole moment of the coil is   

         1) 20.15ampere m  2) 20.3ampere m  3) 20.45ampere m  4) 20.6ampere m  

108.A vertical wire carrying a current in the upward direction is placed in horizontal magnetic 

 field directed towards north. The wire will experience a force directed towards   

         1)North  2) South  3) East   4) West 

109. Two parallel wires in free space are 10 cm apart and each carries a current of 10 A in the 

 same direction. The force one wire exerts on the other per metre of length is  

         1) 42 10 N attractive  2) 42 10 N repulsive 

 3) 72 10 N attractive  4) 72 10 N repulsive 

110. In order to increase the sensitivity of a moving coil galvanometer, one should decrease  

         1)The strength of its magnet  2)The torsional constant of its suspension 

 3)The number of turns in its coil  4)The area of its coil 

111.If a magnet of pole strength m is divided into four parts such that the length and width of each  

 part is half that of initial one, then the pole strength of each part will be  

         1) / 4m   2) / 2m   3) / 8m   4) 4m  

112.Two identical thin bar magnets each of length l and pole strength m are placed at right angle 

 to each other with north pole of one touching south pole of the other. Magnetic moment of the  

 system is  

         1)ml  2)2ml  3) 2ml   4)
1

2
ml  



  

113.The small magnets each of magnetic moment 10 A-m
2
 are placed end-on position 0.1m apart  

 from their centres. The force acting between them is  

         1) 70.6 10 N   2) 70.06 10 N  3) 0.6N   4) 0.06N  

114.At a place, if the earth's horizontal and vertical components of magnetic fields are equal, then 

 the angle of dip will be  

         1) 30   2) 90   3) 45   4) 0° 

115. At magnetic poles of earth, angle of dip is 

         1)Zero  2)45
o
  3)90

o
  4)180

0
 

116. The materials suitable for making electromagnets should have  

         1)High retentivity and high coercivity  2)Low retentivity and low coercivity  

 3)High retentivity and low coercivity  4)Low retentivity and high coercivity 

117. The magnetic flux linked with a coil is given by an equation   (in webers) = 28 3 5t t  .  

 The induced e.m.f. in the coil at the fourth second will be  

         1)16 units  2)39 units  3)67units 4)145units 

118. A square coil 2 210 m  area is placed perpendicular to a uniform magnetic field of intensity 

 3 210 /Wb m . The magnetic flux through the coil is  

         1)10 weber  2) 510 weber  3) 510 weber 4)100 weber 

119. A 10 metre wire kept in east-west falling with velocity 5 m/sec perpendicular to the field
4 20.3 10 /Wb m .  The induced e.m.f. across the terminal will be  

         1)0.15 V  2)1.5 mV  3)1.5 V  4)15.0 V 

120. A coil of wire of a certain radius has 600 turns and a self-inductance of 108 mH. The self 

 inductance of a 2
nd

 similar coil of 500 turns will be  

1) 74 mH  2)75 mH  3)76 mH  4)77 mH 

 

CHEMISTRY 

 

SYLLABUS: - SOLUTIONS, CHEMICAL KINETICS, ELECTRO CHEMISTRY, SOLID STATE 

SURFACE, CHEMISTRY, METALLURGY, VA, VIA, VIIA, VIII. D & F – BLOCK,  

CO –ORDINATION COMPOUNDS. (UNIT V & VI SYLLABUS) 

121. When 25gm of a non – volatile solute is dissolved in 100 gr of water. The vapour pressure is 

lowered by 12.25 10 .mm Ifthevapour pressure of water at 020 C is17.5mm . What is the 

molecular weight of the solute?  

         1) 206  2) 302  3) 350  4) 276 

122. The volume of two HCl solutions A(0.5N) and B(0.1N) to be mixed for preparing 2 lit of 0.2N 

HCl solution.  

         1) 0.5lit of 1.5A lit of B  2)1.5lit of 0.5A lit of B 

 3)1.0lit of 1.0A lit of B  4) 0.75lit of 1.25A lit of B 

123. In an oxidation reduction reaction dichromate  2

2 7Cr O ion is reduced to 3Cr ion, the equivalent 

weight of 2 2 7K Cr O in this reaction is  

         1) molecular weight/3  2)molecular weight/6   

 3)molecular weight/1  4)molecular weight/2 

124. Which of the set a variables give a straight line with a negative slope when plotted? 

   (P = vapour pressure, T = temperature in K) 

  Y – axis X - axis   

 1) P  T   

 2) 10log P   1
T

   

 3) 10log P   T  

 4)  10log P   10
1log
T

 

 



  

125. The cubic unit cell of a metal  1. 63.55 .molar mass g mol has an edge length of 362 pm.  

 Its density is 8.92g.cm
3
. The type of unit cell is    

         1) Primitive  2) Face centered 3) bodycentres  4) end centered 

126. For a crystal the angle of diffraction  2 is 090 and the second order line has a “d” value of 

 02.28A thewavelength  0inA of X – rays used for Bragg‟s diffraction is    

         1) 1.613  2) 2.00  3) 2.28  4) 4.00 

127. AB is an ionic solid. If the ratio of ionic radii of A and B is 0.52. What is the co – ordination 

number of B ?  

         1) 2  2) 3  3) 6  4) 8 

128.Scotty defect is observed in the crystal of   

         1) NaCl   2) HCl   3) AgCl   4)
2MgCl  

129.Which of the following is an example for hetero geneous catalysis reaction? 

 1)    
 

 2 2 3
2 2gNO

g g g
SO O SO   

 2)Hydrolysis of aqueous sucrose solution in the presence of aqueous mineral acid.   

 3)  
 

   2 22 2
2 2sPt

l l g
H O H O O   

 4) Hydrolysis of liquid ester in the presence of aqueous mineral acid. 

130.Disperse phase and Dispersion medium in blood are respectively.  

         1) Solid and liquid  2) liquid and solid 3) liquid and liquid 4) Solid and solid 

131.Which one of the following equation represents Freundlich adsorption isotherm.   

         1)
x

kP
m
   2) nx

kP
m
   3) log nx

kP
m
  4) log log

x
kn P

m
  

132.During the cleaning action of soap part of soap dissolves in the dirt and encapsulates to from 

“micelle”   

         1) Both hydrophobic and hydrophilic 2) Hydro phallic 

 3) Hydrophobic    4) Cation  

133.At 25
0
C the molar conductance‟s of infinite dilution for the strong electrolyte NaOH, NaCl and 

BaCl2 are 248 x 10
-4

, 126 x 10
-4

 and 280 x 10
-4

 S m
2
 mole

-1
 respectively 

  0

2mBa OH in Sm
2
. mol

-1
.  

         1) 452.4 10   2) 4524 10   3) 4402 10  4) 4202 10  

134.The standard potential at 025 C for the half reactions are given against the below. 

 2 02 , 0.762Zn e Zn E V      

 2 02 , 2.37Mg e Mg E V      

 Zinc dust is added to MgCl2 solution   

         1) Magnesium is precipitated  2) Zinc dissolves in the solution 

 3) Zinc chloride is formed  4) No reaction takes place 

135.Thecell potential of the following cell at 025 C (in voles) is  

      2

2. 1 / 0.01 / / 0.1Ptg H atm H M Cu M 
   

         1) 0.308  2) 0.427  3) – 0.380 4) 0.337 

136.When electric current is passed through acidified water for 1930 seconds 1120 ml of H2 gas is 

 Collected (at S.T.P) at the cathode what is the current passed in amperes.   

         1) 0.05  2) 0.50  3) 5.0  4) 50 

137.What is the rate of reaction for .A B   

         1)
 1

2

d A

dt
   2)

 d A

dt
   3)

 d B

dt
  4)

 d A

dt
  

138.The rate constant of a reaction at temperature 200K is 10 times less than the rate constant at 

 400K.what is the activation energy (Ea) of the reaction?  

         1) 1842.4 R  2)921.2 R  3)460.6 R 4)230.3 R 

 



  

 

139. Which of the following relation is correct for a first order reaction? 

   (K = rate constant, r = rate of reaction, c = concentration of reactant)   

         1) 2K r C    2) K r C    3)
C

K
r

  4)
r

K
C

  

140. The rate constant of a first order reaction at 027 C is 3 110 min  . The temperature coefficient of 

 this reaction is 2. What is the rate constant (in min
-1

) at 017 C for this reaction?   

         1) 310   2) 45 10   3) 32 10  4) 210  

141. The ones that are concentrated by froth flotation method are   

         1) Carbonates  2) Sulphides  3) Oxides 4) Phosphates 

142. In blast furnace, iron oxide is reduced by   

         1) Silica  2) CO  3) C  4) limestone  

143.Matte is obtained after this step   

         1) Froth floatation 2) Roasting  3) Smelting  4) refining  

144. If Bauxite consists of SiO2 as impurity this process is employed   

         1) Hall’s process 2) Bayer’s process 3) Hoop’s process 4) Serpeck’s process 

145.Which pair of oxy acids of phosphorous contain P – H bonds.  

         1) 3 4 3 3,H PO H PO  2) 3 3 4 2 7,H PO H PO  3) 3 3 3 2,H PO H PO  4) 3 2 3,H PO HPO  

146. Which of the following reactions yields elementary gases like 2 2 2, ,N H O as the by products 

   i) 3Cuo NH   ii) 3 300
2 2 Fe

HC
NH NCl


   iii) 3 28 3NH Cl   

 iv)  3 2
2Pb NO    

         1)i and ii only  2) ii, iii and iv 3) i, ii and iii only 4) all of these 

147. The correct order of reducing abilities of hydrides of V group elements is   

         1) 3 3 3 3 3NH PH ASH SbH BiH      2) 3 3 3 3 3NH PH ASH SbH BiH     

 3) 3 3 3 3 3NH PH ASH SbH BiH      4) 3 3 3 3 3NH PH ASH SbH BiH     

148. The type of bonds present in sulphur anhydride.   

         1)3  and 3 P d     2)3  one P , 2 P d     

 3) 2 and 3 P d     4) 2 and 2 P  

149.Which of the following oxy – acid of sulphur does not contain S – S bond   

         1) Pyro sulphuric acid  2) Dithionic acid   

 3) Dithionous acid   4) Pyro sulphurous acid 

150.Sulphur trioxide is dissolved in heavy water to form a compound X the hybridization state of  

 sulphur in “X” is   

         1) 2Sp   2) 3Sp   3) Sp   4) 2dSp  

151.The correct order of reactivity of Hydrogen halide with ethyl alcohol is   

         1) HF HCl HBr HI     2) HCl HBr HF HI    

 3) HBr HCl HI HF     4) HI HBr HCl HF    

152.Which one of the following pairs of reactants does not form oxygen when they react with each 

 other?   

         1)  2 , ,F NaOH hot conc   2) 2 2,F H O  

 3)  2 , &Cl NaOH cold dil   4)  2 4, ,CaoCl H SO dilute smallamount  

153. The chemical formula of tear gas is   

         1) 2COCl   2) 2CO   3) 2Cl   4) 3 2CCl NO  

154. Which one of the following sets correctly represents the increase in the paramagnetic property 

of the ion?  

         1) 2 2 2 2Cu V Cr Mn        2) 2 2 2 2Cu Cr V Mn       

 3) 2 2 2 2Mn V Cr Cu        4) 2 2 2 2Mn Cu Cr V       

 

 



  

155.Which one of the following pairs of complexes has the EAN equal to 36 for the transition 

 element?  

         1)    3 3 36 6
,CO NH Cl K Fe CN         2)    3 3 2 36 6

,CO NH Cl Cr H O Cl         

 3)    45 6
,Fe CO K Fe CN          4)    35 6

,Fe CO K Fe CN        

156. When 3AgNO solution is added in excess to 1 M solution of 3 3.COCl XNH one mole of AgCl is   

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

157. How many “d” electrons are present in 2Cr  ion?  

         1) 4  2) 5  3) 6  4) 3 

158.Which one of the following is a diamagnetic ion?  

         1) 2CO    2) 2Cu    3) 2Mn    4) 3SC   

159.  3 45
CO NH SO Br   and  3 45

CO NH Br SO   are a pair of ____ isomers.  

         1) Ionisation  2) liganol   3) coordination  4) Hydrate 

160. Brass is an alloy of   

         1) Ag and Cu   2) Sn and Zn   3)Cu and Sn  4)Cu and Zn  
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HINTS & SOLUTIONS 
MATHS IIA 

1. 
   2 2 2 2

3 3

2 2
0,

a x x a x ax a x
x a

a x

     
 


7  

 2 2 2 22 3 0 2 2 0x ax a x ax ax a          

      2 0 0
2

a
x x a a x a x a x

 
         

 
 

 , 0
2 2

a a
x a x a a        

  0a R             

2.  2 23 2 2 3 0 3 2 0x x x x         

 
2 22, 1 4 2 1 7               

3. Let ,  be roots from the given condition 21
2 2 1 0  


       

 
2 2 22 1 0 2, 1 5x x b c b c             

4. For the 1st equation  
2

, 4        

    4 4 2cos sin 4 4k k         

 For the 2
nd

 equation  2 2 2cos sin 64 16 4 4 48          

   2 12 0 4 3 0            

  4, 3 4 3 1          

5. 3, 1       

 
2 23 1 0, 3 1 0          

    2 23 1 , 3 1          

 
   

2 2 2 2

2 2 2 21 2 1 21 1

   

    
  

    
 

 
   1 3 1 3 

 

  
  

 
 

 
   1 3 1 3   



  
  

 
     

2
2 2 3 2 33

1

     



           

 
 3 9 2 3

21 3 18
1

 
     

6. Given 0ab bc ca   put 1x  in the given equation 

        1 2 2 2f a b c b c a c a b       

   0ab bc ca      

 1is a root 
 

 

2
1.

2

c a b

a b c






 

 
 

 

2

2

c a b

a b c






 



  

7. First equation has irrational roots both roots are common. 

 
2

4, 14
2 7 1

a b
a b      


 

8. Let 
2

2

4 9

9

x x
y

x

 



 

    21 4 9 1 0;y x x y x R        

    0 16 4 1 9 1 0y y       

        
2

4 9 1 0 2 3 1 2 3 1 0y y y           

   3 1 5 3 0y y     

   3 1 3 5 0y y     

 
1 5

3 3
y   . Difference =

5 1 4

3 3 3
   

9. 0, ,a b c ab bc ca q abc r          

      
2 2 2 2 2 22 2 2 2 2 2a b b c c a a b c ab bc ca            

    2 2 22 2a b c ab bc ca       

    
2

2 2 2 2 2a b c ab bc ca ab bc ca         
 

 

  0 6 6ab bc ca q         

10. 
4 3 2

4 3 2
0 2 4 8 16 0

x x ax bx ax
f

p p p p p

 
       

 
 

 
4 2

1 1
16 4

p p
     

 
1

2
p   

11. Let 
1

1x r x r  


      

 
2

1 1x
x

        is a root. 

 

3 2
2 2 2

2 4 1 0
x x x

     
         

     
 

 2 38 8 8 0x x x      

 3 28 8 8 0x x x             

12. 4 3 28 9 8 1 0x x x x      

 +   -    +         -       +    No. of +ve real roots =4 

 Product of 4 real roots = 1   

13. Let   be the common root 

 
 

 

3

4 2

1 0 1

1 0 2

a

a

 

 

    

   
 

    32 1 0a       

    1 1 0 1from     

 1   

  1 1 1 0 2a a        

 



  

14. The condition that the roots of 3 2 0ax bx cx d    are in GP is  

 

     
3 33 3

3

3

3 3 8

8

ac b d q p

q

p

   

  
 

15.  3 3 30 3 3 4 12                  

  
2

3 3 3 144       

16. The equation whose roots are 1, 2, 3, 4 is     1 2 3 4 0x x x x      

   2 23 2 7 12 0x x x x       

 4 3 210 35 50 24 0x x x x       

 10, 35, 50a b c      

 2 10 70 50 10a b c        
17. Put 2x  in the given equation 

 
   

1

1 3 5 1 3 5

a b c
   

     
 

 
1

1 3 5 15

a b c
     

18. Put 1 1x y x y      

 
 

   
22

4 4

3 1 1 13 1

1

y yx x

yx

    



 

 
 2 2

4 4

3 2 1 2 3 7 5y y y y y

y y

     
   

 
     

2 3 42 3 4

3 7 5 3 7 5

1 1 1y y y x x x
     

  
 

 0, 3, 7, 5a b c d      

 
0 3

7 5

a b

c d

   
    

   
 

19.    2 21 A x a x Bx C     

 Equating coefficient of 2x  

 0 1
A

A B A B
B

          

  1 1 1tan tan 1 tan 1
4

A

B

   
      

 
 

20.      2 2 22 1x Ax B x Cx D x       

 Equating coefficient of 3 0x A C    

 Equating coefficient of 2 0 0x A C A      

    0 , 0,0C A C    

21. All arrangements - girls seat side by side 

  8! 6!3! 6! 56 6     

 720 50 36000            
22. CƛǊǎǘ ǿŜ ƘŀǾŜ ǘƻ ŦƛƴŘ ǘƘŜ ŀƭƭ ŀǊǊŀƴƎŜƳŜƴǘ ƻŦ ǘƘŜ ǿƻǊŘ άD9bL¦{έ 6! 720  

 Number of arrangements which either start with G or end with S is  

 5! 5! 4! 240 24 216      



  

 Required = 720 – 216 = 504  

23. 
2 2 2. 225 15n n nC C C    

 6n   
24. 12x y z    , Here 10 , , 1x y z     

 Let 1 1 1, ,x x y y z z       

 1 1 1 12x y z    , when 1 1 11 , , 10x y z   

 No. of solutions = 1 11

3 1 212 55C C    

25.  
12

12
2

13 12 1 12

1n
nT T C x

x





 
   

 
 

 2 36

13 12 1 12

n nT T C x 

   

 1 22 36 0 18 2 3n n       

 Sum of divisors = 
1 1 2 12 1 3 1

2 1 3 1

    
  

   
 

 
26

3 39
2

    

26. 
1

1

nr
a

r

 
 

 
 

  

501

500

1
1

1

1
1

x

x
x

x

x

  
  

   
 

 
 

 

  
501 5011 x x    

 301 501

0 301C x C  

27. 10 11 12 999

0 1 2 989......C C C C     

 1000 1000

989 11C C   

 12 13 14 999 1000

2 3 4 989 11....... 12C C C C C        

28. 
1 0 1

1 1
.2

3 3

k
k k

rk k
k r k

C
 

  

    

 
1

2

2 3 2
23

1
3

k

k





 
   

  
  

29. Given expression 

     
3 5 7

2 7 6 2 7 4 2 7 2 2 7 2

1 3 5 72 3 1 3 1 3 1 3 1 3 1x C x x C x x C x x C x
 

         
 

 

 Clearly maximum power of ‘ x ’ is 8. 

30.  12 2 12 4 24 12 24 36

1 21 ..... 1C x C x x x x x          

 Coefficient of 24 12

61 1x C    

 12

6 2C   

31. 0 1 2 3 4 5 15      is divisible by 3 

 No. of 5 digit no’s using 1,2,3,4,5 is5! 120  

 No. of 5 digit no’s using the digits 0, 1, 2, 3, 4, 5 is 5! 4!  

 Total = 5! 5! 4! 240 24 216      



  

         

32. 
  

mx n A B

x a x b x a x b


 

   
 

    mx n A x b B x a       

 Put x b   

  mb n k b a      

 
mb n

k
a b


 


 

 
  

mb n
k

a b x b


 

 
 

33.     2 5 1 2 3 3x x A x x B x C         

 Equating coefficient of 2 1x A   

34.      4 4 4 4

2 2 1 12 1 2C C C C    

 12 12 32 56     

35. 
1 1 1 1 1

5! 1
1! 2! 3! 4! 5!

 
     

 
 

 60 20 5 1 44      

36. 
20 20

1 1

20 20 21

1

i i

i i i

c c

c c c

 






 

 
20

1

20

1

21 21

i

i

c i

c
i






 
 
 

 

 
   

320 20
3

3 3
1 1

1

21 21i i

i
i

 

    

 
 

2

3

1 20 21 100

2 21 2121

K 
   

 
 

 100K   

37. By verification 
309

77
x   

38.  
2

2 2n r n    

 Put n =5 

  
2

10 2n n     

 7n   

39. 
 

 
1

15 1 5
1 1 3

1 3 2 2
2 1

2

x
x

x x


 

     
    

 

is valid if 1 1
2

x
   and 

1 1
1 3 1

3 3
x x        

40.     
3

2 6
1 1x x




    

 7. 0Co x   

MATHS IIB 
41. Circle passing through      0,0 , 1,0 , 0,1 is 

2 2 0x y x y    . 

 If  2 ,3k k lies on it, 2 24 9 2 3 0k k k k   
5

3
k        



  

42. One in circle and three ex ς circles.  

43. 2 2 15 0L x y    and  3,4P   

 9 16 6 16 4 1 0nS          

 The point P lies inside the circle 

 L is the polar of P. 

44. The point  0,5 lies on 
2 2 26 10 25 0x y x y      

 And 
2 0 25 25 0f C      

 And X – intercept = 22 24g c   

45. Option verification 
46. Equation to the circle through the points is  

        2 3 6 9 6 18 2 6 3 9 0x y x y xy        

 
2 218 18 90 90 108 0x y x y       

 
2 22 2 10 10 12 0x y x y       

 Centre = 
5 5

,
2 2

 
 
 

 

47. The lies 3 1 0Kx y    and 2 5 0x y   are  

 Conjugate with respect to 
2 2 2 4 4 0x y x y      

     2

1 2 1 2 1 1 1 2 2 2r l l m m l g m f n l g m f n       

            9 2 3 1 3 2 1 2 1 1 2 5k K           

     9 2 3 5 9k k      

 2 3 5 2k k k      

48. Image of the centre  1,0 in 2 0x y   is  

 
 2 1 0 21 0

1 1 1 1

h k    
 


 

    , 2,1h k   

 Image circle centre =  2,1 and radius = 1 

 Equation is    
2 2

2 1 1x y     

 
2 24 2 4 0x x y y       

49. 
2 2

,
lg lg

lr mr
pole g f

mf n mf n

 
     

    
 

 
 6 1414

2 , 4
2 24 12 2 24 12

pole
 

    
      

 

  
14

2 , 4 6 1,2
14

pole
 

     
 

 

50. Area = 
 

3
2

11

112

11

.
; 1 1 7 3, 9

r s
r s

s r
    


 

 
 3 27 27

4.5
9 9 6

  


 

51.  2,1 is lies on the circle  

 So  2,1 itself as a inverse point.          



  

52.    1 1 2,0 ; 0, 2C C     

 2

1 22; 4 2 2r r      

 1 2 1 2C C r r   

 
2 24 2 2      

  2 2 24 2 2 2 2 2         

 
22 2    

 2 4   

 2    

53. 
 

2 2

1 1 1

2 2 1 1 1

2
cos

2

C C gg ff

g f C g f C


  


   
 

 
 
2

9 2 01

2 2 9 4

 



 

 
29. 4 9     

  29 4 81    

 2 4 9    

 2 5   

 5    

54. Let  2 2 2 2 0 1s x y gx fy c        

 Is passing through  3,4     2 2 2 2 0 1 3,4 25 6 8 0 2s x y gx fy c g f c              

 Given that s = 0 and 
2 2 36 0x y   cuts orthogonally  

 36 0C    

  36 3C    

 From 2 & 3 

 6 8 61 0g f     

 Locus of  ,g f  is 

 6 8 61 0x y    

55. Equation to common chord is  10 4 1x y a b     

 Eq. (1) is diameter of 
2 2 8 8 0x y x y b      

 Centre  4, 4  lies on eq. (1) 

 
40 16

56

a b

a b

   

  
 

56. Equation to common chord is 4 4 16 0x y    

  4 0 1x y      

 Homogenizing the circle 
2 2 16x y   with the equation on the line (1). We have  

 

2

2 2 16
4

x y
x y

 
   

 
 

 
2 2. . . . 0Co eff x Co eff y   

57.  



  

 

2

1

2

y x

dy

dx y




 

 Slope of tangent = 0 1
tan 45 1

2y
   

 
1

2
y   

 From the curve 

2
1 1

2 4
x

 
  
 

 

 
1 1

,
4 2

x
 

   
 

  

58. Let  2 , 2P at at be a point on the parabola with vertex at A. 

 Slope of AP = 
0

2

2 2
tan 45

at

at t
   

 2t   

  4 ,4P a a hence    
2 2

4 4 4 2AP a a a    

59. Option verification 

60. The Normal at t i.e 32y xt at at    

 Passing through  1,0 3 0 0t t t      and 2 1t    

 Only one root is real 

 Only one normal can be drawn. 

61. 2 8y x  

 2a   

 Now      2 2,2 2 ,4 18,12at at t t   

 3t   

 If the normal cuts parabola again at  2 , 2Q at at  

 1

2 2 11
3

3 3
t t

t
         

 
242 44

,
9 3

Q
 

   
 

 

 

2 3
242 44 80 10

18 12
9 3 9

PQ
   

       
   

        

62. a = 4 
 tan 2   

 Lutes of chord =  2 2 1
4 cos 4 1 cot 16 1 20

4
a ec a 

 
     

 
 

63. 
1 1 1

SP SQ a
   

 
5 1

1 1 1
4 4 4 4

SP SP SP SP

SQ SQ
         

64.    2 ,2 24,8 3P at at   

 
2

2 2
tan 30

at

at t
   



  

 2 3t   

 Side = 4 8 3 16 3at a   

65. 
2 2

1
2 5

x y

 
 

 
respects on ellipse 

 If 2 0   and 5 0   

 2  and5 2 5      

66. 2 2 2 2 16 9 7a e a b      

    ,0 7,0s ae   is a point on circle. 

 With centre  0,3  

 radius 7 9 16 4     

67. Length of lotus rectum = 
22

10
b

a
  

 2 5b a  

 2 1 20
1 5

4 3
a a a
 
    

 
 

 Major axis = 
40

3
 

68. Option verification  

69. 0tan 45
ae

b
  

 b ae  

 2 2 2b a e  

  2 2 2 21a e a e   

 2 1
2 1

2
e e    

70.  
2 2

2 2
1 1

x y

a b
    

 Differentiate w.r.to ‘x’ 

  
2

1 2
2

dy b x
M

dx a y


    

  2 4 3y ax   

 Differentiate w.r.to ‘x’ 

  2

4
4

2

dy a
M

dx y
    

(1) & (3) cuts right angle  

1 2 1M M    
2 22 4b a  

 2 2 22 1 4a e a   

21 2e   

2 1

2
e   

22 1e      
 
 



  

71. Let  cos , sinP a b  be the point on the ellipse. 

 
1

cos sin 1
1

0 1 sin
2

0 1

a b

PSS ae abe

ae

 

  



 

 Clearly  is max.when sin 1   

 Max.of 1PSS abe          

72. Point of contact 
2 2 2 2

, 4,
3

a l b m

n n

   
     

   
 

 
16

2
3

a b    

73. 2 4;2 12b ae   

 2; 6b ae    

 2 2 2 2b a e a   

 2 24 36 32a a     

 Eq. is 
2 2

1
32 4

x y
   

74. Slope of the given line = 
1

2


 

 Slope of the r tangent line = 2 

 Equation of tangent with slope 2 is  

 2 2 2y mx a m b    

 2 16 3y x    

 2 13y x   

75. 12 tan
3

b

a


   
  

 
 

76. The ordinate of the points of intersection of given curves are connected by 

 
4

2 2

2

c
y a

y
   

 
2 2 2 4 0y a x c     

 1 2 3 4, , ,y y y y are the roots then  

 1 2 3 4 0y y y y     

77. Equation of chord having  1 1,P x y as midpoint 1 11S S  and given line 4 3 5x y  represents same 

lines. 

78. 
2 2

2 2

a b
d

a b



 

79. Required hyperbola   4 3 7 2 1x y x y k     is passing through  2,3  

80. One end of lotus rectum is
2

,
b

ae
a

 
 
 

the equation of tangent is
   2

1
4 5

y bx ae

a
   

 X – intercept =
4

OA
ae

  

 Y – intercept =
2

5a
OB

b
  



  

    
2 2 16 20

4
9 9

OA OB


     

PHYSICS 
81. The charge given to a sphere will be distributed uniformly over the surface.     

82. The force between 4q and q; 
2

0

1

4

4

1

l

qq
F





 

 The force between Q and q; 
2

0

2
)2/(4

1

l

qQ
F





 

 We want 021  FF  or 
22

2 44

l

Qq

l

q
  qQ   

83. The position of the balls in the satellite will become as shown below 

 Thus angle = 180° and Force 
2

2

0 )2(4

1

L

Q



 

84. The electric potential voltxzyxV 24),,(   

 Now 























z

V
k

y

V
j

x

V
iE ˆˆˆ  

 Now 0,8 









y

V
x

x

V
 and 0





z

V
 

 Hence ixE ˆ8 , so at point (1m, 0, 2m)  

 volt/metreiE ˆ8 or 8 along negative X-axis. 

85. Potential at the centre O,  
2/

.
4

1
4

0 a

Q
V


  

 Where, CQ 910
3

10    and mcma 21088   

 

 

 

 

 

 

 

                    So 

2

108

10
3

10

1095
2

9

9









V volt21500  

86. For pair of charge 
r

qq
U 21

0

.
4

1


  

 



 




100/10

10101010

4

1 66

0
SystemU













100/10

10101010

100/10

10101010 6666

 

 J27
10

10010100
1093

12
9 






 

87. Relation for electric field is given by 
r

E
02


  

 (Given :E = 7.182  10
8
N/C)  

 r = 2 cm = 2  10
–2

m 

 

9

0

109
4

1 



2

22
2 0

0

rE
rE





  

 
mC /1098.7

1092

10182.71021 4

9

82








  

88. Maximum torque = pE 

 = 2  10
–6
 3  10

–2
 2  10

5
 = 12  10

–3
N-m. 

2

a

 

A 

+q +q 
B 

O 

+q 
D C +q 



  

89. JCVU 02.0)100(104
2

1

2

1 262    

90. Volume of 8 small drops = Volume of big drop  

 

33

3

4

3

4
8 Rr   R = 2r 

 As capacity is r, hence capacity becomes 2 times. 

91.    
d

AK
CKC 0.'


         

92. .4.2
21

21 F
CC

CC
Ceq 


  

 Charge flown = 2.4  500  10
–6

C =1200 C 

93. 



 




 6

22

2
8 10

)1050(

1050
1050

A

l
R

  

94. 
22

111

dr
R

A
R     [d = diameter of wire] 

95. Using  )](1[ 1212
TTRR TT    

  )]50100(1[50100  RR  

  )]50(1[57     

96. 
dt

dQ
i   idtdQ   dttdtiQ

t

t  
5

0
)32.1(2

1
 

 Ct
t

303
2

2.1
5

0

2













  

97. If resistances are 1R  and 2R  then 
8

6

21

21 
 RR

RR
 …..(i) 

 Suppose 2R  is broken then  21R  …..(ii) 

 On solving equations (i) and (ii) we get  5/62R  

98. Equivalent resistance of the circuit 
2

3
R  

  Current through the circuit A
R

V
i 2

2/3

3
  

99. Conceptual 
100. In charging V>E. 

101. In parallel, equivalent resistance is low 






















n

r
R

E
i         

102. Because for inside the pipe 0i  

 0
2

0 
r

i
B



  

103. Field at the centre of a circular coil of radius r is 
r

I
B o

2


  

104. 
r

Ni
B





 2

4

0   

 
)1010(

1014.3210
1014.3

2

7
3











N
 50N  

105. T
qr

mv
B 5

19

631

106.5
1.0106.1

10109 









  

106. Conceptual 

107. 222 3.03)104(
7

22
20 mANiAM    

108. By Fleming’s left hand rule 

Co/008.0
250

)57(







  

109. N
a

ii
F 47210 102

1.0

10102
10

2

4

 






 Direction of current is same, so force is attractive. 

110. Sensitivity 
C

NAB
  

111.   for each part 
2

m
m   

 

112. .22 mlMMnet   

113. 






 


4

0 6

4 d

MM
F




 in end-on position between two small magnets.  

 
 

NF 6.0
1.0

10106
10

4

7 












 
   

114. ;tanHV HB   If  ,HV BB   then 1tan  or o45  

115. Conceptual 
116. Conceptual 

117.   unitst
dt

d
e 67316 

  

118. weberBA 10  

119. Induced e.m.f. 510103.0 4  Blv  

 mVV 5.1105.1 3    

120. mHL
n

n

L

L
B

A

B

A

B 75108
600

500
22























  

CHEMISTRY 

121. 
12.25 10

17.5
RLVP


  

 2

1

n
RLVP

n
  

 
12.25 10 25 18

17.5 100M


   

 
1

25 18 17.5
350

2.25 10 100
M



 
 

 
        

122. Conc. Of solution A = 0.5N 
 Conc. Of solution B = 0.1N 
 Solution required is 0.2N conc. This is nearer to B so try (1) or (4) 

 
   0.5 0.5 1.5 0.1

2

  
  

 Conc. Of final solution = 
0.25 0.15 0.4

0.2
2 2

N


    

123. In 2

2 7Cr O Σ ǘƘŜ ƻȄƛŘŀǘƛƻƴ ƴǳƳōŜǊ ƻŦ άCrέ ƛǎ Ҍс 

 In 3Cr Σ ǘƘŜ ƻȄƛŘŀǘƛƻƴ ƴǳƳōŜǊ ƻŦ άCrέ ƛǎ Ҍо 
 Change in oxidation number for 2CrŀǘƻƳǎ ƛǎ άсέΦ 

124. Clasius and clapeyron showed graph of
1

T
verses log P is q straight line. 

125. 
3 23 108.92 6 10 362 10

63.55

dNa
Z

M

   
   

 4Z   
 It is Face centered unit cell. 

L 

S N 
A/2 
A/2 

L/2

2 

S N S N 
S N S N 

L/2

2 



  

126. 2 sinh d   

 
02 2.28 sin 45

2


 
  

 
2.28 1 2.28

1.613
1.4142




    

127. Radius ratio 0.414 0.732
r

r




   

 Co – ordination No – 6  
128. Schotky defect is in NaCl crystal. 
129. Hetero generous catalysis 

 
 

  

     2
2 2 2 2

2 2
s

Pt s Br

l l gMnO
H O H O O   

130. Blood is solid in liquid sol. 
131. Freundlich Adsorption isotherm  

 hx
Kp

m
         

132. During the cleaning action of soap the hydrophobic part (tail) dissolves the dirt and encapsulates 
ǘƻ ŦƻǊƳ άƳƛŎŜƭƭŜέΦ 

133.   22
2 2Ba OH BaCl NaOH NaCl       

    4 4 4 4280 10 2 248 10 2 126 10 524 10            

134. Zn cannot displace Mg from solution. So no reaction occurs. 

135. 
2

0 0.059
logHE E C

n
   

 
2

20.06
0.00 log10

1
HE    

  
2

0.00 0.06 2 0.12HE V     

 0 0.059
logCuE E C

n
   

 10.06
0.337 log10

2
CuE    

  0.337 0.03 1CuE      

 0.337 0.03 0.307CuE V    

 Cathode AnodeE E E   

  0.307 0.12E      

 0.427E V   
136. Wt. of H2 gas = 1120/22400 x 2 = 0.1g 
 As per 1st law of Faraday 

 
t

m
C

e
  

 Current strength = 
0.1 96500

5
1 1930

Amp





 

137. Rate of Reaction = 
 1

2

d A

dt
  

138. 2 2 1

1 1 2

log
2.303

aEK T T

K R TT

 
  

 
 



  

 
10 400 200

log
1 2.303 400 200

aE

R

 
   

 

 
200

1
2.303 400 200

aE

R

 
   

 

 2.303 400 921.2aE R R     

139. For a first order reaction  
 Rate of reaction (r) = rate constant (k) x Concentration of reactant (C) 

 
r

k
C

   

140. 
0 0

0

10
2c

c

kt C

kt


  

 
3 1

0

10 min
2

17k C

 

  

 
3 1

0 4 110 min
17 5 10 min

2
k C

 
     

141. In Froth flotation process the ore particles should be aerofillic in preference to gangue particles 
sulphide ores having this charcoals.         

142. 2FeO CO Fe CO    

143. Smelting 
144. {ŜǊǇŜŎƪΩǎ ǇǊƻŎŜǎǎ 
 
 
145.  
 
 
 

146. 3 2 23 2 3 3CuO NH Cu N H O     

 3 2 22 2 2NH Na NaNH H    

 3 2 2 48 3 6NH Cl N NH Cl    

 
3 2 2 22 ( ) 2 4Pb NO PbO NO O    

147. Reducing ability of hydrides of VA group elements increases from NH3 to BiH3. 
148. Sulphuric anhydride is SO3 
     3 bond  

      

      2 P d bond    

 
149.  
 
 
 
 No S ς S bond is present. 

150. 3 2 2 4SO D O D SO   

151. HI HBr HCl HF           

152. 2 22NaOH Cl NaCl NaoCl H O     

153. The chemical formula of tear gas is 3 2CCl NO it is also called war gas. 

154. Number of unpaired electrons 2 2 2 21, 3, 4, 5Cu V Cr Mn        

 1 P d bond 

,H P OH HO P OH   

OO

H H

3 2H PO
3 3H PO

 

S

O

O O
 

HO S O S OH   

O

O

O

O

 



  

  2s n n    

 As the number of unpaired electrons increases paramagnetism increases. 

155.  
5

26 10 36Fe CO EAN       

  4 6
26 2 12 36K Fe CN EAN        

156. 3 3.COCl XNH give 1 mole of AgCl . So oneCl ion is outside the complex. 

 So 2Cl and 
34NH satisfy co – ordination number = 6  

157.  2 0 44 3Cr Ar s d  ,  

 No. of d elements are 4. 

158. The ion with no unpaired electrons acts as diamagnetic ion 3SC ion as no unpaired electrons. 

  3 0 03 4SC Ar d s   

159.  3 45
CO NH SO Br   gives Br ions in aqueous solution. 

  3 45
CO NH Br SO   gives 2

4SO ion in aqueous solution. 

160. Brass: 60 80%Cu    

 20 40%Zn   
 

 

 


