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Time  
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tip 

‘Smart tips’ comprise important 
theoretical or formula based short 
tricks considering their usage in 
solving MCQ. 

‘Smart Code’ showcases simple and 
smart mnemonic created for selected 
concepts.     

Smart 
Code 

‘QR code’ provides:  
i. Access to a video in order to 

boost understanding of a 
concept or activity 

ii. Hints to Topic Test of each 
chapter. 

Q.R. 
Codes

‘Examples’ are provided to elucidate a 
a concept using theory or MCQ or 
numerical question and help students 
hone their problem-solving skills. 

‘Thinking Hatke’ reveals quick 
witted approach to crack the specific 
question. 

Connection 

Thinking
Hatke 

‘Gyan Guru’ illustrates real life 
applications or examples related to the 
concept discussed. 

Learning 
Pointers 

Gyan
Guru 

Caution

Examples 

Clock 
Symbol

Knowledge 
Badhao 

‘Learning Pointers’ provide 
compilation of additional notes which 
involve fusion of two concepts from 
different chapters or come as indirect 
extensions of subtopics. 

‘Clock Symbol’ instructs students that 
given MCQ can be solved apace by 
applying either smart tips, Time saver 
or thinking hatke. 

‘Caution’ apprises students about 
mistakes which are made while 
solving an MCQs. 

Time saver - 1 ⏰ 

Smart tip - 1

!

Connection 

Gyan Guru

‘Time Saver’ illustrates quick method 
over lengthy conventional method of 
solving numerical.   

‘Knowledge Badhao’ includes 
addition information relevant to 
concept. 

‘Connection’ enables students to 
interlink concepts covered in different 
chapters. 

Smart Code 
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 Why Absolute Series?  
 Gradually, every year the nature of competitive entrance exams is inching towards conceptual 

understanding of topics. Moreover, it is time to bid adieu to the stereotypical approach of solving a 
problem using a single conventional method.   
 To be able to successfully crack the NEET/JEE (Main) examinations, it is imperative to 
develop skills such as data interpretation, appropriate time management, knowing various methods 
to solve a problem, etc. With Absolute Series, we are sure, you’d develop all the aforementioned 
skills and take a more holistic approach towards problem solving. The way you’d tackle advanced 
level MCQs with the help of Hints, Solved examples, Smart tips, Smart codes and Thinking Hatke 
would give you the necessary practice that would be a game changer in your preparation for the 
competitive entrance examinations. 

 
 What is the intention behind the launch of Absolute Series?  
 The sole objective behind the introduction of Absolute Series is to cater to needs of students across a 

varied background and effectively assist them to successfully crack the NEET/JEE (Main) 
examinations. With a healthy mix of MCQs, we intend to develop a student’s MCQ solving skills 
within a stipulated time period. 

 
 What do I gain out of Absolute Series? 
 After using Absolute Series, students would be able to: 
 a. assimilate the given data and apply relevant concepts with utmost ease. 
 b.  tackle MCQs of different pattern such as match the columns, diagram based questions, 

multiple concepts and assertion-reason efficiently.  
 c.  garner the much needed confidence to appear for competitive exams. 
 d. easy and time saving methods to tackle tricky questions will help ensure that time consuming 

questions do not occupy more time than you can allot per question. 
 
 How to derive the best advantage of the book? 
 To get the maximum benefit of the book, we recommend : 
 a. Go through the detailed theory and Examples solved alongwith at the beginning of a chapter 

for concept clarity. Commit Smart Tips and Time saver into memory and pay attention to 
Caution.  

 b. Read through the Learning pointers section minutely. 
 b. Know all the Formulae compiled at the end of theory by-heart. 
 c. Using subtopic wise segregation as a leverage, complete MCQs in each subtopic at your own 

pace. Questions from exams such as JEE (Main), NEET-UG are tagged and placed along the 
flow of subtopic. Mark these questions specially to gauge the trends of questions in various 
exams.  

 d. Be extra receptive to Thinking Hatke, Alternate Method and application of Smart Tips and 
Time saver. Assimilate them into your thinking.    

Best of luck to all the aspirants! 
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4.1 Introduction   

 Oersted’s Experiment:
i. In 1820, Oersted discovered that a compass

needle suffers a deflection when brought near a
current carrying wire.

ii. Oersted observed that when electric current is
passed through a straight conductor, magnetic field
is produced around it.

iii. From the experiment, Oersted concluded that:
a. Current carrying conductor produces

magnetic field around it.
b. The direction of the magnetic field

produced depends upon the direction of
current through the conductor. Thus, the
direction of magnetic field is reversed by
reversing the current.

c. The magnetic field on either side of a
current-carrying conductor is opposite.

d. When the magnetic needle was brought
nearer to the wire, the deflection of the
needle increases.

e. If the magnitude of current is increased, the
deflection of the needle increases resulting
in increase of magnetic field.

4.2 Magnetic force    

 Magnetic effect of electric current:
The phenomenon by virtue of which, an electric
current in a conductor produces a magnetic
field around it is called the magnetic effect of
electric current.

 Concept of magnetic field:
i. The space around a magnet or a moving charge

or a current carrying conductor, in which its
magnetic effect can be experienced, is called the
magnetic field.

ii. The strength of magnetic field at a point is
represented by B



, known as magnetic induction
or magnetic flux density.

iii. An electric field can be represented in terms of
electric lines of force and the magnetic field can
be represented by magnetic lines of force.

iv. If the magnetic lines of force in a region are
crowded together, the magnetic field strength in
that region will be strong. If the magnetic lines
of force in a region are far apart, the magnetic
field strength is weak.

v. Magnetic lines of force for a uniform magnetic
field are parallel and equidistant. The
magnitude and direction of magnetic lines of
force in a uniform magnetic field are the same
at every point in the field.
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4 Magnetic Effect of Electric Current 

Due to magnetic field created 
by current, concealed wiring 
in a wall can be located using 
magnetic compass needle 

GG - Gyan Guru
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4.2 Magnetic force  
4.3 Motion in a magnetic field  
4.4 Motion in combined electric and magnetic 

field 

4.5 Magnetic field due to a current element, 
Biot-Savart law 

4.6 Magnetic field on the axis of a circular 
current loop 

4.7 Ampere’s circuital law  
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4.7 Ampere’s circuital law      

 Ampere’s circuital law:
i. Statement: The line integral of magnetic field

(B)


around any closed path or circuit is equal
to 0 (absolute permeability of free space) times
the total current (I) threading the closed circuit.

Mathematically, B.d
 

 l = 0 I

ii. The closed loop is called as Amperean loop.
iii. It is analogous to Gauss’ law in electrostatics.

 Applications of Ampere’s circuital law:
Ampere’s circuital law is used to determine: The
magnetic field at any point due to

i. an infinitely long straight wire carrying current.
ii. a long straight solenoid.
iii. a toroidal solenoid (toroid).

Example: 
A length L of wire carries a steady current I. It is bent first to form a circular plane coil of one turn. The same
length is now bent more sharply to give a double loop of smaller radius. The magnetic field at the centre caused
by the same current is 
(A) a quarter of its first value. (B) unaltered.
(C) four times of its first value. (D) half of its first value.

Conventional method: 
Let the wire of length l be bent into circle
of radius R. 

 B = 0nI
2R


here, n = 1 
R = 

2
l


 B = 0I

2
2
l


 
  

 B = 0 I 
l

….(i)

When the same wire is bent into coil of n
turns, let R be the radius of the coil, 

 2nR = l 
 R = 

2 n
l

 B = 0nI
2R




  = 0nI

2
2 n

l

 
  

  = 20 I n 
l

….(ii) 

From (i) and (ii), 

 
'B

B
= 

20

0

I (2)

I

 

 
l

l

….[From (i)]

 B = 4  
Ans: (C)  

Quick method: 
Here, n = 2 

 B = n2B = (2)2B = 4B  
Ans: (C) 

For a long wire carrying a steady current having magnetic field B at the centre of the loop is bent into a
circular coil of n turns, then the magnetic field at the centre of the coil is given as, B = n2B 

⏰ Time saver - 1
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Concepts like Gauss’s Law, Ampere’s law are
most useful when the magnetic field is highly

symmetric. In the form B.d
 

 l = 0 Iencl, it can

yield the magnitude of B


 as a function of
position if we are given the magnitude and
direction of the field-generating electric current. 
A typical problem such as to Show that the
magnetic field at all points on a circle of radius r
around a long, straight current carrying

conductor is B = 0 I
2 r



  can be solved by using

following steps: 
i. Determine the variable(s) to be found.

Usually one will be the magnitude of the

B


 field as a function of position. 
ii. Select the integration path you will use

with Ampere’s law. If you want to
determine the magnetic field at a certain
point, then the path must pass through that
point. The integration path doesn’t have to
be any actual physical boundary. Usually it
is a purely geometric curve; it may be in
empty space, embedded in a solid body, or
some of each. The integration path has to
have enough symmetry to make evolution
of the integral possible. Ideally the path

will be tangent to B


 in regions of interest;
else where the path should be

perpendicular to B


 or should run through

regions in which B


 = 0. 
 In the case of the conductor, since a

conductor has cylindrical symmetry, the
integration path for Ampere’s law is
taken to be a circle with radius r centered
on the conductor lying in a plane
perpendicular to it. Magnetic field B is
tangent to the circle and has the same
magnitude. 

iii. Carry out the integral B.d
 

 l  along the

chosen path. If B


 is tangent to all or some
portion of the path and has the same
magnitude B at every point, then its line  

Knowledge Badhao!   integral is the product of B and the length  

 of that portion of the path. If B


 is
perpendicular to some portion of the path,

or if B


 = 0, that portion makes no
contribution to the integral. 

iv. In the integral B.d
 

 l , B


 is the total

magnetic field at each point on the path; it
can be caused by currents enclosed or not
enclosed by the path. If no net current is
enclosed by the path, the field at points on
the path need not be zero, but the integral

B.d
 

 l  is always zero. 

v. Determine the current Iencl enclosed by the
integration path. A right-hand rule gives
the sign of this current: If you curl the
fingers of your right hand so that they
follow the path in the direction of
integration, then your right thumb points in

the direction of positive current. If B


 is
tangent to the path everywhere and Iencl is

negative, B


 is in the direction opposite to
that of the integration. 

vi. Use Ampere’s law B.d
 

 l  =0I to solve for

the required variable. 

 In the case of the conductor, according to
the chosen integration path, we have,  

 B.d
 

 l  = 1B .d l  

    = B(2πr)  

   = 0   I 

 0 IB
2 r





 

vii. If your result is an expression for the field
magnitude as a function of position, check
it by examining how the expression
behaves in different limits. 

 In the case of the conductor, the result is
consistent with the standard expression for
magnetic field at a distance r from the
conductor. 
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4.1 Introduction    
 
1. In Oersted’s experiment, if the direction of 

electric current is reversed, the magnetic field 
will _______. 

 (A) remain same (B) make an angle 
 (C) reverse (D) either (A) or (C)   
2. Oersted’s experiment proved that the magnetic 

field on either side of a current-carrying 
conductor is _______. 

 (A) same and increasing 
 (B) constant 
 (C) opposite 
 (D) same and decreasing 

3. In Oersted’s experiment, if the magnitude of 
current is increased, then the magnetic field 

 (A) increases.  
 (B) decreases. 
 (C) remains constant. 
 (D) decreases to a certain value then becomes 

constant. 
 
4. A current carrying wire in its neighbourhood 

produces              [TS EAMCET (Engg.) 2017] 
 (A) electric field.  
 (B) electric and magnetic fields. 
 (C) magnetic field. 
 (D) no field. 
 
4.2 Magnetic force     
 
1. The phenomenon in which magnetic field is 

produced in the space near a conductor carrying 
current is called _______. 

 (A) thermionic effect 
 (B) photoelectric effect 
 (C) heating effect 
 (D) magnetic effect of electric current 
 
2. The SI unit of magnetic field is _______. 
 (A) Wb (B) Wb m–1         
 (C) Wb m–2 (D) Wb/A– m 
 
3. Magnetic field can be produced by   
 (A) a moving charge.  
 (B) a changing electric field.  
 (C) a charge at rest. 
 (D) both (A) and (B). 
 
4. The direction of the magnetic field produced by 

a linear current is given by _______. 
 (A) Joule’s law 
 (B) Ampere’s law 
 (C) Right hand thumb rule 
 (D) Flemings left hand rule 
 
5. A wire carrying current i 

is shaped as shown in the 
given figure. Section AB 
is a quarter circle of 
radius r. The magnetic 
field is directed  

 
 (A) at an angle /4 to the plane of the paper. 
 (B) perpendicular to the plane of the paper 

and directed into the paper. 
 (C) along the bisector of the angle ACB  

towards AB. 
 (D) along the bisector of the angle ACB away 

from AB. 

 Multiple Choice Questions 

1. The energy of a charged particle moving in
a uniform magnetic field does not change
because it experiences a force in a
direction, perpendicular to its direction of
motion due to which, the speed of charged
particle remains unchanged and hence its
K.E. remains same.  

2. The magnetic field produced due to current
through a conductor is always in a plane
perpendicular to the plane of the conductor.  

3. The positive ions are produced in the gap
between the two dees by the ionisation of
the gas. To produce proton, hydrogen gas is
used; while for producing alpha-particles,
helium gas is used.  

4.   In configurations which combines arc with
straight line segments of current carrying
wires (see figure below) then, for the angles

between the current-length elements I d


l

and R


as 180 or 0, the straight parts
contribute no magnetic field. 

 
 
 
 
 
 
  Here, sections (i) and (iii) do not contribute

magnetic field. Net magnetic field is
magnetic field contributed by section (ii).  

5. A voltmeter can measure D.C. voltage only.
To measure A.C. voltage, rectifier circuit is
connected before voltmeter. 

Learning Pointers

(ii)

(iii)(i)
I I R 

O
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 (A) By connecting a series resistance of           
0.3 . 

 (B) By connecting a shunt resistance of              
0.3 . 

 (C) By increasing the range of galvanometer 
to 3A. 

 (D) By decreasing the range of galvanometer 
to 5mA.  

31. The two ends of a non-conducting spring of 
force constant 50 Nm1 and unstretched length 
of 2 cm are connected to the mid points of two 
straight parallel rods each of length 4 m. When 
100 A current is passed through each rod in the 
same direction, the work done on the spring in 
mJ is                   [AP EAMCET (Med.) 2019] 

 (A) 0.8 (B) 1.6 
 (C) 3.2 (D) 6.4  
32. The magnitude of the force vector acting on a 

unit length of a thin wire carrying a current  
I =  A at a point O, if the wire is bent as shown 
in the figure with a radius R = 10  cm, is                        

[TS EAMCET (Engg.) 2019] 
 
 
 
 
    
 (A) 64 µN/m (B) 32 µN/m 
 (C) 20 µN/m (D) 100 µN/m  
33. A light charged particle is revolving in a circle 

of radius ʻr’ in electrostatic attraction of a 
static heavy particle with opposite charge. How 
does the magnetic field ʻB’ at the centre of the 
circle due to the moving charge depend on ʻr’?                                      

[WB JEE 2018] 

 (A) B  
1
r

 (B) B  2

1
r

 

 (C) B  3
2

1

r

 (D) B  5
2

1

r
 

 
34. An infinitely long current carrying wire and a 

small current carrying loop are in the plane of 
the paper as shown. The radius of the loop is a 
and distance of its centre from the wire is d  
(d >> a). If the loop applies a force F on the 
wire then:                      [JEE (Main) Jan 2019] 

 (A) F = 0  

 (B) F  a
d

 
 
 

 

 (C) F  
2a

d
 
 
 

 

 (D) F  
2

3

a
d

 
 
 

 

 
   
1. A loop ABCDEFA of straight edges has six 

corner points A(0, 0, 0), B (5, 0, 0), C (5, 5, 0), 
D (0, 5, 0) E (0, 5, 5) and F (0, 0, 5). The 
magnetic field in this region is  ˆ ˆB 3i 4k 

υρ
. The 

quantity of flux through the loop ABCDEFA (in 
Wb) is _______.           

  [JEE (Main) Jan 2020] 
 [Ans: 175] 

 
2. A long straight conductor X carrying a current 

of 2 A is placed parallel to a short straight 
conductor Y of length 2 cm carrying a current of 
3 A. The two conductors are 10 cm apart in air. 
The magnetic induction due to X at Y is 
_______ 107 T [0 = 4  107 Wb/A–m] 

 (A) 1.2  105 T (B) 2.0  106 T  
 (C) 4.0  106 T (D) 8.0  106 T 

    [Ans: 40] 
 
3. An electron is moving in a circular path under 

the influence of a transverse magnetic field of 
1.78  02 T. If the value of e/m is   
3.53  108 C/kg, the frequency of circulation of 
the electron is ________  MHz  

[Ans: 1] 
 
4. A galvanometer, having a resistance of 50 , 

gives a full scale deflection for a current of   
0.05 A. The length in metre of a resistance wire 
of area of cross-section 2.97  102 cm2 that can 
be used to convert the galvanometer into an 
ammeter which can read a maximum of 5 A 
current is _______. 

 [specific resistance of wire = 5  107  m] 
[Ans: 3] 

 
5. Through two parallel wires A and B, 4 and 10 

ampere of currents are passed respectively in 
opposite direction. If the length of wires is 4 m, 
the force on the conductor B, which is situated 
at 20 cm distance from A will be               
______  104N.   

[Ans: 1.6] 
 
6. A flexible conducting wire lies in a magnetic 

field of 4.0 T with its plane perpendicular to the 
field. The length of the wire is 1 m. When a 
current of 2.2 A is passed through the loop, it 
opens into a circle, then the tension developed 
in the wire is ________ N.  (Take π = 3.142) 

[Ans: 1.4] 

Numerical Value Type Questions1 2 3 
4 5 

R = 10 cm
O 

d 
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4.8 :  1. (C) 2. (C) 3. (A) 4. (C) 5. (D) 6. (D) 7. (D) 8. (B) 9. (A) 10. (A) 
 11. (C) 12. (A) 13. (A) 14. (A) 15. (D) 16. (C) 17. (A) 18. (B) 19. (B)   

4.9 :  1. (B) 2. (B) 3. (A) 4. (B) 5. (D) 6. (C) 7. (B) 8. (C) 9. (A) 10. (A) 
 11. (D) 12. (D) 13. (C) 14. (B) 15. (D) 16. (C) 17. (A) 18. (B) 19. (A) 20. (D) 
 21. (C) 22. (C) 23. (C) 24. (A) 25. (C)           

4.10 :  1. (A) 2. (A) 3. (C) 4. (C) 5. (A) 6. (A) 7. (B) 8. (D) 9. (C) 10. (A) 
 11. (A) 12. (D) 13. (C) 14. (B) 15. (C) 16. (A) 17. (B) 18. (B)  19. (C) 20. (D) 

4.11 :  1. (C) 2. (B) 3. (D) 4. (B) 5. (B) 6. (A) 7. (D) 8. (D) 9. (C) 10. (A) 
 11. (C) 12. (C) 13. (D) 14. (B) 15. (B) 16. (B) 17. (A) 18. (C) 19. (A) 20. (B) 
 21. (B) 22. (D) 23. (A) 24. (C) 25. (B) 26. (D) 27. (C) 28. (A) 29. (C) 30. (D) 
 31. (C) 32. (A) 33. (B) 34. (B) 35. (B) 36. (D) 37. (A) 38. (D) 39. (A) 40. (C) 
 41. (B) 42. (D) 43. (B) 44. (D) 45. (B)  46. (A) 47. (A) 48. (B) 49. (B) 50. (C) 
 51. (C) 52. (B) 53. (B) 54. (A) 55. (A) 56. (A) 57. (D) 58. (C) 59. (B) 60. (A) 
 61. (C) 62. (D) 63. (C) 64. (A) 65. (D) 66. (A) 67. (A) 68. (D) 69. (D) 70. (A) 
 71. (C) 72. (A) 73. (C) 74. (B) 75. (B) 76. (B) 77. (C) 78. (A) 79. (A) 80. (D) 
 81. (C) 82. (B) 83. (A) 84. (B)             

Misc.: 1. (C) 2. (C) 3. (D) 4. (A) 5. (A) 6. (B) 7. (B) 8. (D)  9. (C) 10. (D) 
 11. (C)  12. (C) 13. (B) 14. (D) 15. (B) 16. (C) 17. (B) 18. (D) 19. (D) 20. (D) 
 21. (C) 22. (B) 23. (A) 24. (A) 25. (C) 26. (A) 27. (C) 28. (A) 29. (C) 30. (B) 
 31. (C) 32. (A) 33. (D) 34. (C)             

Answers to MCQs
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Chapter 04 : Magnetic Effect of Electric Current


 
  
4.1 Introduction    
 
4. A charge moving with uniform velocity 

(especially DC current) produces only magnetic 
field around it.  

4.2 Magnetic force     
 
5. Applying Maxwell’s Cork screw rule, the 

magnetic field is perpendicular to the plane of 
the paper and directed into the paper.  

8. Magnetic field produced by the wire at the 
location of charge is perpendicular to the paper 
inwards. Hence by applying Fleming's left hand 
rule, force is directed along OY.  

4.3 Motion in a magnetic field    
 
1. F q v B

     
     

2. Refer Smart Tip - 1(iii) 

 F q v B
     

 
; if v || B

 

 then F 0


  
 
3 F = q(v  B) or |F| = qvB sin  
 F will be maximum when  = 90  
4. Refer Smart Tip - 1(ii and iii) 
 No force acts in other cases except (A).  
5. F = qv B sin . If  is other than 0 or 180 then, 

force will be experienced by the charged particle.   
6. Magnetic force acts on a moving charge.  
7. F


 = q v B

   
 

  

 Electron is a negatively charged particle, 
therefore force F


 will be acting in negative             

Z-direction.  
8. Maximum force will act on proton so it will 

move on a circular path.  
 Referring Smart Tip - 1(iii), force on electron 

will be zero because it is moving parallel to the 
field.  

9. Parallel component drags the particle to side and 
perpendicular component gives circular path. 
Hence the path is helical.  

10. Component of velocity parallel to the field, 
makes the particle move in direction of field and 
due to perpendicular component of velocity, 
particle follows circular path making combined 
path as helical.  

11. F = qvB sin ; Independent of mass  

12. Force on moving charge while moving in 

magnetic field is; F


 = q v B
   
 

where F


 is 

perpendicular to v


.  
 Work done/sec = F v

 

  = Fv cos 90 = 0 
 
13. F q v B

      
   

 As particle is projected towards east 
 ˆv̂ i   
 Force is acting in north direction 
 ˆF̂ j  

 ˆ ˆ ˆj (i B)   

 But we know, ˆ ˆ ˆi ( k) j    

 B̂  = – k̂   
14. When the moving charged particle is kept in 

uniform magnetic field it follows helical path 
with 

 pitch = vcos  2 m
Bq
   

 q 2 v.cos
m B(pitch)

 
  

 As the particles are traversing the path in 

completely opposite sense, their q
m

 ratio should 

be equal in magnitude and opposite in sign. 

 
1 2

e e 0
m m

       
   

 

 
15. Pitch = vcos  T 

  = vcos  2 m
qB
  

  = 4  105  
27

19

1 2 1.67 10
2 1.69 10 0.3





  


 
 

   4 cm  
16. Time period of revolution is given by,  

 T = 2 m
qB
   

 Hence, time period is independent of velocity of 
the particle.  

17. T = 2 m
Bq
  p

p p

qT m 2.
T m q 1
 



   

 
18. r = mv 2Em

qB qB
  

 
19. Momentum p = mv = qBr 

Hints to MCQs 
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Chapter 04 : Magnetic Effect of Electric Current


 
 

 
  

1. The flux density at a point on the axis of a 
current carrying circular coil will be  

 (A) minimum. 
 (B) inversely proportional to the radius. 
  (C) proportional to the current.   
 (D) inversely proportional to the distance.  
2. The magnetic field due to a narrow solenoid 50 cm 

long with 4000 turns and current of 2 A will be  
 (A) 2  102 T (B) 3  103 T 
 (C) 4  104 T (D) 5  105 T  
3. A toroid has a core (non-ferromagnetic) of inner 

radius 25 cm and outer radius 26 cm, around 
which 3,500 turns of a wire are wound. If the 
current in the wire is 11 A, what is the magnetic 
field outside the toroid?  

 (A) 30.2  102 T (B) 30.2  103 T 
 (C) zero (D) 40.2  102 T  
4. A current carrying wire is placed in a magnetic 

field parallel to its lines of force, then on the wire 
  (A) no force is acting.     
  (B) force acts in a direction of magnetic field. 
  (C) force acts in a direction opposite to 

magnetic field. 
   (D) force acts in a direction perpendicular to 

magnetic field.  
5. A straight wire of length 0.5 m carrying a 

current of 1.2 ampere is placed in a uniform 
magnetic field of induction 2 T. If the magnetic 
field is perpendicular to the length of the wire, 
then force on the wire is      

 (A) 2.4 N (B) 1.2 N 
 (C) 3.0 N (D) 2.0 N  
6.  Two long parallel wires, separated by a distance R 

have equal current I flowing in each of them. The 
magnetic field of one exerts a force F on the other. 
The distance R is increased to 2R and the current 
in each wire is reduced from I to I / 2. What is the 
force per unit length between them now? 

 (A) 4 F            (B) F             
 (C) F / 4             (D) F / 8  
7. A rectangular coil of sides 8 cm and 6 cm 

having 2000 turns and carrying a current of    
200 mA is placed in a uniform magnetic field of 
0.2 T directed along the positive X-axis. The 
maximum torque that the coil can experience is 

 (A) 0.4 Nm (B) 0.2 Nm 
 (C) 0.5 Nm (D) zero   
8. The deflection in a moving coil galvanometer 

falls from 50 divisions to 10 divisions, when a 
shunt of 12  is connected across it. The 
resistance of the galvanometer is  

 (A) 24  (B) 36  
 (C) 48  (D) 60   
9. A rectangular coil of 500 turns with an average 

area per turn 4.00 cm2 carries a current of 0.2 A. 
The coil is placed at an angle of 60 with the 
direction of magnetic induction of 103 Wb/m2.  
The torque acting on the coil is   

 (A) 105 N-m   (B) 0.5  105 N-m 
 (C) 2  105 N-m (D) 4  105 N-m  
10. Which of the following statements is INCORRECT?  
 If you want to increase the sensitivity of a 

moving coil galvanometer, then   
 (A) the number of turns should be large. 
 (B) the area of the coil should be large. 
 (C) the restoring torque per unit twist of 

suspension fibre should be large. 
 (D) the magnetic induction should be large.  
11. The coil of galvanometer consists of 80 turns 

and effective area of 5 cm2. The restoring 
couple is 10–8 Nm/radian. The magnetic field 
between the pole pieces is 5 T. The current 
sensitivity of this galvanometer is  

 (A) 5  104 rad/A (B) 5  106 rad/A 
 (C) 2  10–7 rad/A (D) 20 rad/A  
12.   In an ammeter 10% of the main current is 

passing through galvanometer, if the 
galvanometer is shunted with a 10  resistance. 
The resistance of the galvanometer is 

 (A) 20  (B) 50  
 (C) 90  (D) 100   
13. A galvanometer gives full scale deflection, when 

the current passed through it is 3 mA. Its resistance 
is 100  without connecting additional resistance 
in series, then it can be used as voltmeter of range  

 (A) 3.0 V (B) 0.3 V 
 (C) 0.020 V (D) 0.003 V  
14. Two similar coils of radius R and number of 

turns N are lying concentrically with their 
planes at right angles to each other. The currents 
flowing in them are I and 3 I respectively. The 
resultant magnetic induction at the centre will 
be (in Wb/m2) 

 (A) 0 NI
R


  

 (B) 03 NI
R


 

 (C) 0 NI
3R


  

 (D) 03 N
IR


 

B2 

B 

B1 O 

R 

I 3 I 
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15. A beam of -particles having specific charge
2.5  107 C kg–1 moves with a speed of
2  105 ms–1 in a magnetic field of 0.05 T. The
radius of the circular path, described by the -
particle, is
(A) 4 cm (B) 8 cm
(C) 16 cm (D) 32 cm

16. The electric field used in a cyclotron to
accelerate charged particle is
(A) static only.
(B) alternating only.
(C) static as well as alternating.
(D) neither static nor alternating.

17. A moving coil galvanometer has 48 turns and
area of coil is 4  102 m2. If the magnetic field
is 0.2 T, then to increase the current sensitivity
by 25% without changing the area and the field,
the number of turns should be changed to
(A) 24 (B) 36
(C) 60 (D) 54

18. The resistance connected in series with a
0.5 A ammeter, to convert it into a 15 V
voltmeter, will be (Resistance of the ammeter is
2 )
(A) 10  (B) 5 
(C) 15  (D) 28 

19. If the current flowing in ABCD is I. Then the
field at P as shown in the figure will be

(A) 0I 1 1
4 a b
     

 

(B) 0I 1 1
4 a b
     

 

(C) 0I
4
 


(a + b)

(D) 0I 1 1
4 b a
     

 

20. An infinitely long straight conductor is bent into
a shape as shown in the figure. It carries a
current I A and the radius of the circular loop is
R metre. The magnetic induction at the centre of
circular loop is

(A) zero (B) infinite

(C) 0I
2 R



( + 1) (D) 0I
2 R



( 1)

1. (C)     2. (A)  3. (C) 4. (A)
5. (B) 6. (D) 7. (A) 8. (C)
9. (C) 10. (C) 11. (D) 12. (C)
13. (B) 14. (A) 15. (C) 16. (B)
17. (C) 18. (D) 19. (D) 20. (D)

I I 

R O

 

I 
D C

b a 

A B 

P 
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