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Topic: Electro Magnetic Induction 
1. A closed iron ring is held horizontally and a bar magnet is dropped through the ring with its length along the axis 

of the ring.  The acceleration of the falling magnet is 

(a) equal tog  

(b) less than g 

(c) more than g 

(d) depends on the diameter of the ring and length of magnet 

2. Direction of current induced in a wire moving in a magnetic field is found using 

(a) Fleming’s left hand rule (b) Fleming’s right hand rule 

(c) Ampere’s rule (d) Right hand clasp rule 

3. Lenz’s law is a consequence of the law of conservation of 

(a) charge (b) energy (c) induced emf (d) induced current 

4. The direction of induced current in the coils A and B in the situation shown in the figure is 

 

(a) p to q in coil A and x to y in coil B (b) q to p in coil A and x to y in coil B 

(c) p to q in coil A and y to x in coil B (d) q to p in coil A and y to x in coil B 
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5. The direction of induced current in the right loop in the situation shown by the given figure. 

 

(a) along the common axis (b) along xzy 

(c) along xyz (d) None of these  

6. A wire of irregular shape turning into a circular shape in a magnetic field which is directed into the paper.  The 
direction of induced current is 

 

(a) along abcda (b) along adcba 

(c) into the plane of the paper  (d) out of the plane of the paper 

7. A solenoid is connected to a battery so that a steady current flows through it.  If an iron core is inserted into the 
solenoid, the current will 

(a) increase (b) decrease 

(c) remains same (d) first increase then decrease 
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8. Which of the following statements is not correct? 

(a) Whenever the amount of magnetic flux linked with a circuit changes, an emf is induced in the circuit 

(b) The induced emf lasts so long as the change in magnetic flux continues 

(c) The direction of induced emf is given by Lenz’s law 

(d) Lenz’s law is a consequence of the law of conservation of momentum 

9. There is a uniform magnetic field directed perpendicular and into the plane of the paper.  An irregular shaped 
conducting loop is slowly changing into a circular loop in the plane of the paper.  Then 

(a) current is induced in the loop in the anti-clockwise direction 

(b) current is induced in the loop in the clockwise direction 

(c) ac is induced in the loop 

(d) no current is induced in the loop 

10. In the given figure current from A to B in the straight wire is decreasing. The direction of induced current in the 
loop is 

 
(a) clockwise (b) anticlockwise (c) changing (d) nothing can be said 
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11. As shown in the figure, a metal rod makes contact with a parallel circuit and completes the circuit.  The circuit 
area is perpendicular to a magnetic field with B = 0.15 T.  If the resistance of the total circuit is 3 , the firce 

needed to move the rod as indicated with a constant speed of 2 ms–1 will be equal to 

 

(a) 3.75 × 10–3 N (b) 2.75 × 10–3 N (c) 6.57 × 10–4 N (d) 4.36 × 10–4 N 

12. A copper rod of length l rotates about its end with angular velocity   in a uniform magnetic field B.  The emf 
developed between the ends of the rod if the field is normal to the plane of rotation is 

(a) 2Bl  (b) 21 B
2

l  (c) 22 Bl  (d) 21 B
4

l  

13.  A 2 m long metallic rod rotates with an angular frequency of 200 rad s–1 about an axis normal to the rod passing 
through its one end.  The other end of the rod is in contact with a circular metallic ring.  A constant magnetic field 
of 0.5 T parallel to the axis exist everywhere.  The emf developed between the centre and the ring is 

(a) 100 V (b) 200 V (c) 300 V (d) 400 V 

14. A wheel with 20 metallic spokes each of length 0.8 m long is rotated with a speed of 120 revolution per minute in 
a plane normal to the horizontal component of earth magnetic field H at a place.  If H = 0.4 × 10–4 T at the place, 
then induced emf between the axle and the rim of the wheel is 

(a) 2.3 × 10–4 V (b) 3.1 × 10–4 V (c) 2.9 × 10–4 V (d) 1.61 × 10–4 V 

  



                       
 

Space for Rough Work 

15. The north pole of a bar magnet is rapidly introduced into a solenoid at one end (say A).  Which of the following 
statements correctly depicts the phenomenon taking place? 

(a) No induced emf is developed 

(b) The end A of the solenoid behaves like a south pole 

(c) The end A of the solenoid behaves like north pole 

(d) The end A of the solenoid acquires positive potential 

16. An infinitely long cylinder is kept parallel to a uniform magnetic field B directed along positive z-axis.  The 
direction of induced current on the surface of cylinder as seen from the z-axis will be 

(a) clockwise of the positive z-axis (b) anticlockwise of the positive z-axis 

(c) zero (d) along the magnetic field 

17. A conducting loop is placed in a uniform magnetic field with its plane perpendicular to the field.  An emf is 
induced in the loop if 

(a) it is rotated about its axis (b) it is rotated about a diameter 

(c) it is not moved (d) it is given translational motion in the field 

18. When a wire loop is rotated in a magnetic field, the direction of induced emf changes in every 

(a) one revolution (b) 1
2

 revolution 

(c) 1
4

 revolution (d) 2 revolution 
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19. A metallic square loop ABCD is moving in its own plane with velocity v in a uniform magnetic held 
perpendicular to its plane as shown in figure.  An electric field is induced 

 
(a) in AD, but not in BC (b) in BC but not in AD 

(c) neither in AD nor in BC (d) in both AD and BC 

20. A conductor is moving with the velocity v in the magnetic field and induced current is I.  If the velocity of 
conductor becomes double, the induced current will be 

(a) 0.5 I (b) 1.5 I (c) 2 I (d) 2.5 I 

21. A circular coil expands radially in a region of magnetic field and no electromotive force is produced in the coil. 
This is because 

(a) the magnetic field is constant 

(b) the magnetic field is in the same plane as the circular coil and it may or may not vary 

(c) the magnetic field has a perpendicular (to the plane of the coil) component whose magnitude is decreasing 
suitably 

(d) both (b) and (c) 

22. A jet plane is travelling west at the speed of 1600 km h–1.  The voltage difference developed between the ends of 
the wing having a span of 20 m, if the earth’s magnetic field at the location has a magnitude of 5 × 10–4 T and the 
dip angle is 30° is 

(a) 4.1 V (b) 2.2 V (c) 3.2 V (d) 3.8 V 
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23. A rectangular loop of sides 6 cm and 2 cm with a small cut is moving out of a region of uniform magnetic field of 
magnitude 0.4 T directed normal to the loop. The voltage developed across the cut if velocity of loop is 2 cms–1 in 
a direction normal to the longer side is 

(a) 3.8 × 10–4 V (b) 4.8 × 10–4 V (c) 2.2 × 10–2 V (d) 3.2 × 10–2 V 

24. In the question number 40, if velocity is normal in the shorter side then the voltage developed is 

(a) 2.3 × 10–4 V (b) 2.4 × 10–2 V (c) 4.8 × 10–2 V (d) 1.6 × 10–4 V 

25. The figure shows a wire sliding on two parallel conducting rails placed at a separation l.  A magnetic field B exist 
in a direction perpendicular to the plane of the rails.  The force required to keep the wire moving at a constant 
velocity v will be 

 

(a) evB (b) 0Bv
4

l

 (c) Blv (d) zero 
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26. Among the following, the compound which is most reactive towards alcoholic KOH is 

(a) CH2 = CHBr (b) CH3COCH2CH2Br (c) CH3CH2Br (d) CH3CH2CH2Br 

27. When 3-phenylpropene is treated with HBr in the presence of peroxide, the major product formed is 

(a) 1-bromo3-phenyl propane  (b) 1,2-dibromo-3-phenyl propane 

(c) 2-bromo-1-phenyl propane  (d) 3-(p-bromophenyl) propene 

28. Identify the compound Z in the reaction, 

 

(a)  (b)  (c)  (d) All of these 

29. Which one of the following is a Swarts reaction? 

(a) Acetone
3 3CH Br NaI CH I NaBr    (b) Acetone

3 3CH Cl NaI CH I NaCl    

(c) 3 3CH Br AgF CH F AgBr    (d) Dry ether
3 3 32CH Cl 2Na CH CH 2NaCl     

30. The main product formed by the reaction of propane with chlorine at 25ºC in the presence of sunlight is 

(a) 1-chloropropane (b) 2-chloropropane (c) chloroethane (d) chloromethane 

31. The product of reaction between alcoholic silver nitrile with ethyl bromide is 

(a) ethene (b) ethane (c) ethyl nitrile (d) nitro ethane 

32. Tert-butyl chloride preferably undergo hydrolysis by 

(a) SN1 mechanism (b) SN2 mechanism (c) Both of (a) and (b) (d) None of these 
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33. In the following sequence of reactions,  
AgCN Redution

2 5C H Br X Y;Y   is 

(a) n-propylamine (b) iso-propyl amine (c) ethylamine (d) ethyl methyl amine 

34. The reactivates of CH3Cl, CH3CH2CH2Cl and C6H5Cl are in the order 

(a) CH3Cl > CH3CH2CH2Cl > C6H5Cl (b) CH3CH2CH2Cl > CH3Cl > C6H5Cl 

(c) C6H5Cl > CH3CH2CH2Cl > CH3Cl (d) CH3Cl > C6H5Cl > CH3CH2CH2Cl 

35. Which of one of the following species will most readily proceed through SN2 reaction? 

(a)  (b)  (c)  (d)  

36. CH3 – CH2 – Br on treatment with LiAlH4 gives ethane gas while (CH3)3C – Br on same treatment gives H2 gas 

because 

(a) The former is SN2 and later is E2 reaction (b) The former is E2 and later is SN2 reaction 

(c) The former is SN1 and later is E2 reaction (d) The former is E2 and later is SN1 reaction 

37. Alkyl chloride is prepared by passing the …A… gas through solution of alcohol. Here, A refers to 

(a) H2SO4 (b) Cl2 (c) dry HCl (d) None of these 

38. Reaction of tert-butyl bromide with aqueous sodium hydroxide follow 

(a) SN1 mechanism 

(b) SN2 mechanism 

(c) Any of the above two depending upon temperature of reaction 

(d) Saytzeff rule 
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39. The optically inactive compound from the following is 

(a) 2-chloropentane   (b) 2-chloropropanal 

(c) 2-chloro-2-methylbutane  (d) 2-chlorobutane 

40. Ethyl iodide when heated with sodium in dry ether gives pure 

(a) C4H10 (b) C2H6 (c) C3H8 (d) C2H5OH 

41. Identify Z, in the following reactions. 
2BrAlc.KOH KCN

2 5C H I X Y Z    

(a) CH3CH2CN (b) NCCH2 – CH2CN (c) BrCH2 – CH2CN (d) BrCh = CHCN 

42. Reactivity order of halides for dehydrohalogenation is 

(a) R – F > R – Cl > R – Br > R – I (b) R – I > R – Br > R – Cl > R – F 

(c) R – I > R – Cl > R – Br > R – F (d) R – F > R – I > R – Br > R – Cl 

43. Consider the following reaction, 
A

2 2 2 2 2
B C

H C CH Br BrCH CH Br    

The reactant ‘A’ and colour of ‘B’ and ‘C’ are respectively 

(a) A → CCl4; B → colourless; C → reddish brown 

(b) A → CCl4; B → reddish brown; C → colourless 

(c) A → CBr4; B → colourless; C → reddish brown 

(d) A → CBr4; B → reddish brown; C → colourless 

44. Following is the substitution reaction in which –CN replaces –Cl. 

Alcoholic
R Cl KCN R CN KCl      

To obtain propanenitrile, R – Cl should be 

(a) chloroethane (b) 1-chloropropane (c) chloromethane (d) 2-chloropropane 
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45. The organic chloro compound, which shows complete stereochemical inversion during as SN2 reaction is 

(a) (C2H5)2CHCl (b) (CH3)3CCl (c) (CH3)2CHCl (d) CH3Cl 

46. CH3Br + Nu– → CH3 – Nu + Br– 

The decreasing order of the rate of the above reaction with nucleophiles (Nu–) A to D is 

[Nu– = (A) PhO–, (B) AcO–, (C) HO–, (D) CH3O–] is 

(a) D > C > A > B  (b) D > C > B > A (c) A > B > C > D (d) B > D > C > A 

47. Chloromethane on treatment with excess of ammonia yields mainly 

(a) N, N-dimethylmethanamine  

(b) N-methylmethanamine (CH3 – NH – CH3) 

(c) methanamine (CH3NH2)  

(d) mixture containing all the above in equal  proportion 

48. In the following sequence of reaction, 

3 4H O LiAlHKCN
3 EtherCH Br A B C



     

The product C is 

(a) acetone (b) methane (c) acetaldehyde (d) ethyl alcohol 

49. Carbon-halogen bond lengths increases in the order 

(a) C – F < C – Cl < C – Br < C – I (b) C – I < C – Br < C – Cl < C – F 

(c) C – I < C – Br < C – F < C – Cl (d) C – I < C – F < C – Br < C – Cl 

50. The order of reactivities of methyl halides in the formation of Grignard reagent is 

(a) CH3I > CH3Br > CH3Cl  (b) CH3Cl > CH3Br > CH3I 

(c) CH3Br > CH3Cl > CH3I  (d) CH3Br > CH3I > CH3Cl  
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51. A square plate contracts at the uniform rate of 2 cm2/sec.  When the side is 16 cm long, its perimeter changes at 
the rate of 

(a) 25 cm/sec (b) –25 cm/sec (c) 0.25 cm/sec (d) –0.25 cm/sec 

52. Perimeter of square increases at the rate of 0.4 cm/sec. When the side is 20 cm, its area increases at the rate of 

(a) 0.4 cm2/sec (b) 0.8 cm2/sec (c) 0.2 cm2/sec (d) 4 cm2/sec 

53. Perimeter of an isosceles triangle is 100 cm.  If its base increases at the rate of 2 cm/min, then, when base is  
30 cm, its altitude is changing at the rate of 

(a) 2.5 cm/min (b) –0.25 cm/min (c) 25 cm/min (d) – 2.5  cm/min 

54. Each side of an equilateral triangle increases at a uniform rate of 0.5 cm/sec.  When each side is 40 cm, its area is 
increasing at the rate of 

(a) 5 3  cm2/sec (b) 10 3  cm2/sec (c) 20 3  cm2/sec (d) 15 3  cm2/sec 

55. If the side of a cube increases at the rate of 0.04 cm/sec, then, when the side is 6 cm, surface area of the cube is 
increasing at the rate of 

(a) 2.88 cm2/sec (b) 2.80 cm2/sec (c) 0.288 cm2/sec (d) 28.8 cm2/sec 

56. If the volume and side of a cube are changing at the same rate, then the side of the cube is 

(a) 3  units (b) 2 3  units (c) 3 3  units (d) 1
3

 units 

57. If the volume of a cube increases at the rate of 1 c.c./sec., then, when the side is 3  cm, diagonal of the cube is 
increasing at the rate of 

(a) 3  cm/sec (b) 2 3  cm/sec (c) 2 cm/sec (d) 1 / 3 3  cm/sec 
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58. If the radius of a sphere increases at the rate of 0.01 cm/sec. then, when the radius is 20 cm, volume of the sphere 
is increasing at the rate of 

(a) 1.6   c.c./sec (b) 0.16   c.c./sec (c) 16   c.c./sec (d) 8   c.c./sec 

59. If the volume of a sphere changes at the rate of 140 cc/sec, then, when the radius is 70 cm, its surface area is 
increasing at the rate of 

(a) 2 cm2/sec (b) 1 cm2/sec (c) 4 cm2/sec (d) 3 cm2/sec 

60. If a spherical soap bubble expands at the rate of 2 cc/sec, then, when the radius is 10 cm, its diameter is increasing 
at the rate of 

(a) 100   cm/sec (b) 1
100 

 cm/sec (c) 
100
  cm/sec (d) 100


 cm/sec 

61. If air is leaking from a spherical balloon at the rate of 2 cc/sec, then, when the radius is 10 cm, its surface area is 
decreasing at the rate of 

(a) 2
5

 cm2/sec (b) 3
5

 cm2/sec (c) 4
5

 cm2/sec (d) 2
3

 cm2/sec 

62. Water is poured into an inverted cone of semi-vertical angle 30° at the rate of 2 cu.ft./min. When the depth of 
water in the cone is 1 foot, the surface of water in the cone is rising at the rate of 

(a) 
6
  ft./min. (b) 6


ft./min. (c) 6   ft./min. (d) 2


 ft./min 

63. Water is poured into an inverted cone of semi-vertical angle 45° at rate of 2 cu.in./min.  The rate at which the 
depth of water in the cone is increasing when the depth is 4 in. is 

(a) 1
8

 in/min (b) 8


 in/min (c) 
8
  in/min (d) 8 in/min 
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64. An inverted cone of filter paper, with vertical angle 60°, is filled with water which runs out at the rate of 3 
cu.ft/min.  When the depth is 3 ft. 6 in., level of water in the cone is falling at the rate of 

(a) 6
7

 ft/min (b) 7
6
  ft/min (c) 36

49
 ft/min (d) 49

36
 ft/min 

65. Water is running into an inverted cone at the rate of 270 dm3/min.  The radius of the cone is equal to the depth of 
water in it.  When the water is 18 dm deep, water level is rising at the rate of 

(a) 5
6

 dm/min (b) 30


 dm/min (c) 6
5

 dm/min (d) 1
30

dm/min 

66. Base radius of a cylindrical vessel, full of oil, is 30 metres.  Oil is drawn from it at the rate of 27000 m3/min. Rate 
at which level of oil in the vessel is falling is 

(a) 30


 m/min (b) 
30
  m/min (c) 30   m/min (d) 27


 m/min 

67. Oil is being filled a cylindrical tank of diameter 18 cm.  If the amount of oil in the tank is increasing at the rate of 
324   cc/min, then the height of oil is increasing at the rate of 

(a) 2 cm/sec (b) 3 cm/sec (c) 4 cm/sec (d) 1 cm/sec 

68. A ladder of length 17 metres rests with one end against a vertical wall and the other on the level ground.  If the 
lower end slips away at the rate of 1 m/sec, then, when it is 8 m away from the wall, its upper end is coming down 
at the rate of 

(a) 5
8

m/sec (b) 8
15

m/sec (c) 5
8
 m/sec (d) 15

8
m/sec 

69. A ladder 10 m long leans against a house.  When its foot is 6 m from the house and moving away at the rate of  
0.5 m/sec, its top is sliding down at the rate of 

(a) 3
8

 m/sec (b) 8
3

 m/sec (c) 4
3

 m/sec (d) 3
4

 m/sec 
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70. A rod 25 ft. long always has its ends A and B on the X-and Y-axes respectively.  If A is at 15 ft. from the origin 
and is moving at the rate of 0.2 ft./sec, then the area of the triangle formed by the rod with the axes is changing at 
the rate of 

(a) 3 ft./sec. (b) 0.875 ft./sec. (c) 2 ft./sec. (d) –2 ft./sec. 

71. A man of height 150 cm walks at the rate of 75 cm/sec, towards a lighted lamp-post which is 450 cm high.  When 
he is 360 cm away from the lamp-post, his shadow is shortening at the rate of 

(a) 37.5 cm/sec (b) 75.3 cm/sec (c) 57.3 cm/sec (d) 3.75 cm/sec 

72. A kite is flying at a height of 40 metres.  The boy who is flying it is carrying it at the rate of 3 m/sec.  Height of 
kite remains the same and the string is straight (taut).  The rate at which the string is being paid out, when its 
length is 50 metres, is 

(a) 81
25

 m/sec (b) 9
5

 m/sec (c) 5
9

 m/sec (d) 25
81

 m/sec 

73. An aeroplane at an altitude of 400 metres, flying horizontally with a speed of 250 m/sec, passes directly over an 
observer.  When the aeroplane is 500 m away from the observer, it is approaching him at the rate of  

(a) 100 m/sec (b) 200 m/sec (c) 300 m/sec (d) 150 m/sec 

74. A man on the tower 15 metres above the water pulls in a rope, attached to a boat, at the rate of 0.8 m/sec.  When 
the boat is 8 m from the tower, it is approaching the river bank at the rate of 

(a) 17 m/sec (b) 1.7 m/sec (c) 0.7 m/sec (d) 7 m/sec 

75. Pressure p and volume v of a certain mass of a gas, at constant temperature, are given by pv = 100.  When the 
volume is 25 cc and increasing at the rate of 0.25 cc/sec, pressure is changing at the rate of 

(a) 4 Dynes/cm2 (b) 0.4 Dynes/cm2 (c) – 0.04 Dynes/cm2 (d) 44 Dynes/cm2 
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6. (b) 7. (b) 8. (d) 9. (a) 10. (d) 

11. (a)  12. (b) 13. (b) 14. (d) 15. (c) 

16. (c) 17. (b) 18. (b) 19. (c) 20. (c) 

21. (d) 22. (b) 23. (b) 24. (d) 25. (d)  
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61. (a) 62. (b) 63. (a) 64. (c) 65. (a) 
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