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Static Electricity†
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By the end of this chapter we will be able to–
(
explain the basic causes of production of charge on the basis of structure of atom. 
(
explain the causes of production of charges by the process induction and friction. 
(
detect the nature of charge by electroscope.  

(
measure the electric force applying Coulomb's law.
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explain the cause of production of electric field.  

(
explain the direction of electric lines of force can represent the direction of electric field.   

(
explain the electric potential. 

(
explain the function of capacitor to preserve electric energy.

(
explain the usage of static electricity. 

(
explain the strategy to be safe from the risk of danger of static electricity. 
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1.
The name of the apparatus used to determine the presence of charge is – 

a
Ammeter
b
Voltmeter 

c
Microscope
d
Electroscope
eq \o((,d)

More information relating to this question:
· The fundamental and special property of primary particles (electron and proton) which the matter consist of is electrical property which is determined by charge.
· Ameter is used for measuring electric current.
· Voltmeter is used for measuring potential difference. 
· Microscope is used for seeing the magnified images of very tiny particles or microbes.
2.
On Which factor below the electrostatic force between two charges does not depend on? 


i) 
the distance between the charges 


ii) 
the nature of the medium in which the charges are placed 


iii) 
The masses of the charges 


Which one of the following is correct? 

a
i & ii
b
i & iii

c
ii & ii
d
i, ii, & iii
eq \o((,c)

More information relating to this question:
· Coulomb’s law states that the force of attraction or repulsion between two charged bodies in a particular medium is directly proportional to the product of the charges and inversely proportional to the square of the distance between them. Symbolically, F((  eq \f(q1q2,d2) 
· The electric force between two charges depends on their magnitudes. 
· The electric force between two charges also depends on the distance between them. 
· the electric force between two charges does not depend on their masses.
3.
The unit of electric field intensity is-

a
N
b
Nm

c
Nm-1
d
NC-1
eq \o((,d)

More information relating to this question:
· In case a unit positive charge is placed at any point of an electrical field, the force it acquires is called the electric intensity (at that point). 

· Electric intensity is a vector quantity. 
4.
Volt is the unit of what? 

a
electric field 
b
electric potential

c
electric charge
d
electric current
eq \o((,b)

More information relating to this question:
· The work done to bring a unit positive charge from infinity to a point in an electric field is called the electric potential of that point. 

· The unit of electric charge is coulomb. 
· The unit of electric current is ampere. 
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In the following figure–
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i.
some charges from the sphere A will flow to the sphere B 


ii.
some charges from the sphere B will flow to the sphere A 


iii.
the charge-difference remains same.


Which one of the following is correct?


a
i
b
ii

c
iii
d
i. Ii. And iii
eq \o((,a)

More information relating to this question: 
· In case two bodies having positive and negative charges are connected by a conducting wire, the exchange of charge between them depends on electric potential.  

· Charges go to the body having a lower potential from the body having a higher potential. 
· Since the electric potential of sphere A is higher than that of sphere B (5v > 3v), a certain quantity of charges will go to B from A. 

	((( Introduction 


· There are more Than 1028 protons and almost equal number of electrons in a human body. 
· Electric force is a kind of fundamental force. 
( General Creative MCQs with Answer
6.
How many protons does a human body contain? (Knowledege)

a
more than 1027
b
more than1028

c
more than1017
d
more than1018
eq \o((,b)
7.
How many electrons does a human body contain? (Knowledge)

a
around 1028
b
around1029

c
around1030
d
around1031
eq \o((,a)
8.
What is responsible for negative charge? (Knowledge)

a
positron 
b
neutron

c
electron
d
proton
eq \o((,c)
9.
What sort of force is electric force? (Knowledge)

a
resultant force
b
cohesive force

c
frictional force
d
fundamental force
eq \o((,d)
(
Multiple Completion-Based 


Creative MCQs with  Answer
10.
Each and every atom consists of –––.  (Comprehension)

i.
electron


ii.
proton


iii.
neutron 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 10.1 Charge


· The smallest and indivisible particles of a matter are called atoms. 
· A nucleus consists of protons and neutrons. 
· An atom is neutral as long as the number of electrons and that of protons are equal. 
· Conductors are those substances through which electricity or electric charge can pass easily. Metals and human body are good conductors. 
· Nonconductors or insulators are those substances through which electricity or electric charge cannot pass. Glass, dry wood and ceramic are a few examples of nonconductors or insulators. 
( General Creative MCQs with Answer
11.
Which one of the following is a good conductor? (Knowledge)

a
metal alloy 
b
ceramic

c
rubber
d
melamine
eq \o((,a)
12.
Which one of the following is an insulator? (Knowledge)

a
chromium
b
teflon 

c
platinum
d
acidic solution
eq \o((,b)
13.
Which of the relations applies to an electrically neutral atom? (Comprehension)

a
p = n
b
p > n

c
e = p 
d
e > p 
eq \o((,c)
14.
Which of the situations refers to a charge?  






(Comprehension)

a
p ( n 
b
p = n 

c
e ( n 
d
e ( p 
eq \o((,d)
15.
Which of the following situations refers to a negative charge?  (Comprehension)

a
a higher number of electrons


b
a higher number of protons 

c
a higher number of neutrons



d

a static number of positrons
eq \o((,a)
16.
Which of the following situations refers to a positive charge? ((Comprehension))

a
a higher number of electrons


b
a lower number of electrons

c
a static number of electrons and protons 



d
a higher number of neutrons and protons
eq \o((,b)
17.
What situation applies to a negative charge?  (Comprehension)

a
shortage of shells of an atom


b
shortage of electrons

c
shortage of protons


d
shortage of neutrons


eq \o((,c)
18.
What situation applies to a positive charge?  (Comprehension)

a
The number of electrons exceeds that of protons. 


b

The number of electrons exceeds that of neutrons.

c
The number of neutrons exceeds that of protons.



d
The number of protons exceeds that of electrons.
eq \o((,d)
(
Multiple Completion-Based 


Creative MCQs with  Answer
19.
Electric conductor excludes––––––.    (Application)

i.
a melamine board 


ii.
a brass board 


iii.
a partex board


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
20.
Charge relates to––––––.  (Comprehension)

i.
proton


ii.
electron


iii.
neutron 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
21.
Electric conductors––––––.  (Appliaction)

i.
a common paperweight


ii.
a fob chain 


iii.
a highly expensive necklace 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
	((( 10.2 Electrification by Friction


· Silk gets negatively charged as a consequence of friction between silk and glass rod. 
· Each and every atom has affinity for getting excess electrons. 
· Polythene or ebonite get negatively charged as a consequence of friction between either of them and flannel.  
(
Multiple Completion-Based 


Creative MCQs with  Answer
22.
Difference applies to –––.  (Comprehension)

i.
number of electrons in the atoms of different substances.


ii.
number of neutrons in the atoms of different substances.


iii.
affinity for excess electron in case of different substances.


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
23.
In case of silk, glass, ebonite and flannel, –––––.   (Application)

i.
electrons moves to silk from glass. 


ii.
ebonite receives electrons from flannel.


iii.
both ebonite and silk get charged negatively.


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
(
Situation Set Based Creative 


MCQs with Answer
Read the following extract and answer the question numbers 24 ( 25:
Rafik rubs a piece of silk for two minutes with a glass rod. He then places some small pieces of paper close to the piece of silk and notices that it attracts the pieces of paper. 
24.
What may this attraction may termed as? (Application)

a
electrostatic induction 
b
thermal induction

c
magnetic induction
d
electric capacitance
 eq \o((,a)
25.
The passage reveals that (   (Higher Order Thinking)

a
p > e in case of the glass rod  


b
n = P in case of the glass rod

c
p = e in case of the piece of silk


d
n > p in case of the pieces of paper 
eq \o((,a)
	((( 10.3 Electric Induction


· When a neutral body is placed not in contact with a charged body but close to it, the neutral body gets charged. This phenomenon is known as electric induction. 
· Electrostatic induction refers to the process of charging a neutral body by placing it very close to the charged body. 
· Inducing charge is the charge which creates induction; on the other hand, The charge that get accumulated in the conductor is called induced charge.  
( General Creative MCQs with Answer
26.
Which of the figures refers to the process of charging a body positively? (Comprehension)



a

b



c

d

eq \o((,a)
27.
Which of the figures refers to the process of charging a body negatively ? (Comprehension)



a

b



c

d

eq \o((,b)
(
Situation Set Based Creative 


MCQs with Answer
Read the passage below and answer the question mumbers 28 and 29.
Farjana, a student of class five rubs her plastic scale with a piece of woolen cloth and keeps the scale on her table very close to the wall. She is much surprised that the scale gets stuck to the wall for a while. 
28.
What does the scale receive from the piece of the woolen cloth? (Applicaton )

a
electron
b
proton

c
neutron
d
positron
eq \o((,a)
29.
The passage reveals that –––––––.  (Higher Order Thinking)

i.
the scale would attract small pieces of paper. 


ii.
the piece of cloth would attract small pieces of paper.


iii.
the process indicates electrostatic induction.  


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
	((( 10.4  Electroscope 


· Electroscope is an instrument which detects the presence and nature of electric charge. 
· To know the nature of charge in a charged body, the electroscope is to be charged either positively or negatively. 
( General Creative MCQs with Answer
30.
What are the leaves of an electroscope made of ?  (Knowledge)

a
tungsten 
b
platinum

c
gold
d
crystal glass 
eq \o((,c)
31.
What is commonly used for charging an electroscope with negative ions? (Knowledge)

a
iridium
b
brass-silver alloy 

c
diamond
d
ebonite
eq \o((,d)
32.
What is flannel? (Comprehension)

a
a type of plastic
b
teflon coated metal 

c
a type of cloth
d
mercury-coated metal 
eq \o((,c)
33.
What an electroscope is used for?  (Knowledge)

a
detecting the nature of charge



b
detecting the direction of electric current

c
Finding out the amount  of electric current



d
Finding out the amount  of electric resistance
eq \o((,a)
34.
What happens if a glass rod is rubbed with a piece of silk? (Comprehension)

a
Both the bodies get positively charged. 



b
Both the bodies get negatively charged. 

c
The glass rod gets positively charged while the 




piece of silk gets negatively charged. 



d
The piece of silk gets positively charged while 




the glass rod gets negatively charged. 
eq \o((,c)
35.
What is to be done for charging an electroscope with positive ions ?  (Knowledge)

a
A positively charged body is to be kept in contact with the disc.



b
A negatively charged body is to be kept in cont ant with the disc.

c
A body having neutral charge is to be kept in contact with the disc.


d
Either a positively charged or a negatively charged body is to be kept in contact with the disc.


eq \o((,a)
(
Multiple Completion-Based 


Creative MCQs with  Answer
36.
An electroscope determines –––––––.  (Comprehension)

i.
whether a body is charged or not. 


ii.
the potential difference between two canductors. 


iii.
whether a body has positive charge or negative charge.  


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
37.
Pairs of bodies performing similar function ––––.   (Application)

i.
ebonite and flannel 


ii.
ebonite and silk 


iii.
glass rod and flannel  


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
	((( 10.5  Electric Force


· Charges of opposite nature attract each other while charges of the same nature repel each other. 
· The factors determining the force of attraction or repulsion between two charges are (a) quantity of each of the two charges, (b) distance between the two charges and (c) the nature of the medium between  the two charges. 
· Coulomb’s law: the force of either attraction or repulsion between two charged bodies in a particular medium is directly proportional to the product of the charges while it is inversely proportional to the square of the distance between the two charges. The force (attraction or repulsion) acts along the straight line connecting the charges.  
· The unit of electric charge is coulomb (C). 
· 1 coulomb of charge is that amount of charge which passes through any cross section of the conductor in case 1 ampere (1A) current flows through the conductor for a time of 1 second.   
( General Creative MCQs with Answer
38.
Which of the relations is correct?  (Comprehension)

a
 F = cq1 q2 ( d–2 
b
F = dq1 q2 ( c–2

c
F =  eq \f(q1 q2,c(d) 
d
 F =  eq \f(cd2,q1q2) 
eq \o((,a)
39.
What does Coulomb’s constant measure in vacuum?  (Knowledge)

a
8 ( 109 Nm2C–2
b
9 ( 109Nm2C–2

c
8 ( 109 Nm2C–2
d
9 ( 108Nm2C–2
eq \o((,b)
40.
What is the symbolic expression of Coulomb’s constant (Knowledge)

a
Nm2
b
Nm2C–2

c
Nm2C–2
d
Nm–2C–2
eq \o((,c)
41.
What does the letter ‘q’ stand for? (Comprehension)

a
attraction force 
b
repulsion force 

c
potential difference 
d
charge 
eq \o((,d)
42.
What of the expressions represents Coulomb’s law?  (Knowledge)

a
F = Cq1q2 / d2
b
F = q1q2 / C2

c
 F = Cq1q2 / d–2
d
F = q1q2 / C–2
eq \o((,a)

43.
What will the force between two charges measure if the distance between them is decreased by 50%? (Comprehension)

a
twice
b
four times 

c
half 
d
one–fourth 
eq \o((,b)

44.
What will be the magnitude of ‘F’ in case two charges each measuring 1C stay 1m apart from each-other ?  (Application)

a
2.25 ( 109N
b
4.5 ( 109N

c
9 ( 109N
d
9 ( 910N
eq \o((,c)
45.
What does coulomb represent? (Knowledge)

a
electric charge 
b
electric potential 

c
potential difference 
d
electric resistance 
eq \o((,a)
46.
Which of the relations is correct in case of electric charge ? (Comprehension)

a
 F (  eq \f(1,d) 
b
F(  eq \f(1,d2) 

c
F( d 
d
F (  eq \f(1, \r(d)) 
eq \o((,b)
47.
Which of the relations is correct?  (Comprehension)

a
 F ( q1q2 ( c–1
b
F( C (  eq \f(q1,q2) 

c
F( c ( q1q2
d
F (  eq \f(c, q1q2) 
eq \o((,c)
48.
What will ‘d’ measure if F = 2.25 ( 1012N, 


q1 = 20C and q2 = 50C ? (Application)

a
1m 
b
0.5 m


c
4m
d
2m
eq \o((,d)
49.
What does ‘F’ measure if q1 = 20C, q2 = 50C and d = 2m ?  (Application)

a
2. 25 ( 1012N 
b
2. 25 ( 1011N

c
4. 5 ( 109N
d
9 ( 109N 
eq \o((,a)

50.
By what times will the magnitude of F rise in case the distance between q1 and q2 rises by 3 times?  (Application)

a
3 times 
b
 eq \f(1,3)  times

c
9 times 
d
 eq \f(1,9) times
eq \o((,d)
(
Multiple Completion-Based 


Creative MCQs with  Answer
51.
In case two bodies A and B apply attraction force on each other staying close together––––.  (Applacition)

i.
A is positively charged if B  is charged negatively. 


ii.
B is positively charged if A is charged negatively. 


iii.
The formula F =  eq \f(Cq1q2,d2)  applies.  


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
52.
In case charge q1 stays at a distance ‘d’ from charge q2 (   (Application)

i.
F ( d–2  


ii.
F ( q1q2 


iii.
F = C ( q1q2 ( d–2 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 10.6 Electric field 


· An electric field is the field-line (which is set up by an electric charge) in the space surrounding it (the charge). Worthwhile, an electric force is exerted on any charged body placed in it. 
· The direction of an electric field at any point is the direction of the force on a small positive charge placed at the point. 
· When all the electric field lines from an inducing charge terminate on a conductor, the two charges induced on the conductor are equal in magnitude to the inducing charge.  
· The strength of an electric field is called its intensity. If a unit of positive charge is placed at any point of an electric field, the force it acquires is the electric intensity at that point. 
· Electric intensity =  eq \f(Force,Charge) . 
( General Creative MCQs with Answer
53.
What is the measure for electric intensity ?  (Knowldege)

a
force divided by charge

 
b charge divided by force 

c
charge multiplied by force 


d
charge multiplied by potential difference.
eq \o((,a)
54.
Which of the relations is correct ?  (Knowledge)

a
E = F q 
b
E = F q –1

c
E = F–1q
d
E = F q–2
eq \o((,b)
55.
In what unit is electric intensity measured?  (Knowledge)

a
CN–1
b
CN–2

c
NC–1
d
NC–2
eq \o((,c)
56.
Which of the relations is correct ?  (Comprehension)

a
q =  eq \f(E,F) 
b
E =  eq \f(q,F) 

c
F =  eq \f(E,q) 
d
F = E q
eq \o((,d)
57.
How can you find out the magnitude of a charge ?  (Application)

a
by dividing force by intensity 


b
by dividing intensity by force 

c
by multiplying intensity by force



d
by multiplying intensity by the square-root of force


eq \o((,a)
58.
What will be the magnitude of electric intensity if a force of 150 N applies to a charge of 4 coulomb?  (Application)

a
0.027 NC–1
b
37.5 NC–1

c
35.7 NC–1
d
0.72 NC–1
eq \o((,b)
59.
What is the unit of electric intensity?  (Knowledge)

a
ohm
b
ampere 

c
newton/coulomb
d
coulomb/newton
eq \o((,c)
60.
The unit of electric intensity includes the names of two physicists. Who are they?  (Comprehensiosn)

a
Faraday and Columb 
b
Ohm and Oersted

c
Newton and Einstein
d
Newton and Coulomb 
eq \o((,d)

61.
What will be the magnitude of force in case of an electric intensity of 150 NC(1 and a charge of 12 C?  (Application)

a
12.5 N
b
0.08 N

c
150 N 
d
12N
eq \o((,a)
62.
What will be the amount of charge in case of a force of 170 N and electric intensity of 145 NC–1?  (Application)

a
0.852C
b
1.172C

c
0.825C
d
1.127C
eq \o((,b)
63.
Who explained electric lines of force ?  (Knowledge)

a
Benjamin Franklin 
b
Issac Newton  

c
Michael Faraday 
d
Alesandro Volta 
eq \o((,c)
(
Multiple Completion-Based 


Creative MCQs with  Answer
64.
In case of electric lines of force’ ––––. (Comprehension)

i.

the gap between the lines refers to the magnitude of intensity of the field concerned.  


ii.

each of the lines refers to the path of a positive charge which is free in nature. 


iii.
the lines help measure electric intensity.  


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
65.
There is no real existence of electric lines of force. All these lines are simply imaginary; still they are of great use on the ground of (   (comprehension)

i.
explaining the direction of intensity.  


ii.
measuring the magnitude of intensity 


iii.
measuring the magnitude of resistance 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
	((( 10.7 Electric Potential 


· The amount of work required for bringing a unit of positive charge from infinity to a point in an electric field is known as the electric potential of that point. Symbolically,  V =  eq \f(W,q) 
· Electric potential determines the direction of motion of a charge in an electric field. 
· Electric potential also determines the direction of a charge when two charged conductors are connected by a wire. 
· Positive charge moves from higher to lower potential. 
· Negative charge moves from lower to higher potential. 
· The role of potential in electrostatic is similar to that of temperature in heat or that of free surface of liquid in hydrostatic.   
· The potential of earth is taken as zero.
· Electric potential is measured in volt. 
· The amount of work required for transferring a unit of positive charge from one point to another in an electric field is called the potential difference between those two points. 
( General Creative MCQs with Answer
66.
What determines the direction of a charge in an electric field ? (Knowledge)

a
electric potential
b
electric intensity 

c
electric induction
d
 electric capacitance 
eq \o((,a)
67.
Which of the relations is correct? (Comprehension)

a
q = v/w
b
q = w/v 

c
q = v/ eq \r(w)  
d
q =  eq \r(v) /w 
eq \o((,b)
68.
Which of the relations is correct ? (Comprehension)

a
w = q v–1
b
w = q v–1/2

c
w = vq 
d
w = vq–1 
eq \o((,c)
69.
How can you find out electric potential ? (Application)

a
by dividing the amount of work by negative charge. 



b
by  multiplying the amount of work by negative charge. 

c
by  multiplying the amount of work by positive charge.



d
by  dividing  the amount of work by positive charge.


eq \o((,d)
70.
How will you find out the amount of work in case you know the magnitudes of electric charge and potential ?  (Application)

a
by multiplying electric charge by potential. 


b
by dividing electric charge by potential. 

c
by dividing electric potential by charge 


d
by dividing electric charge by the square root of charge


eq \o((,a)
71.
How will you find out the amount of charge in case the magnitudes of electric potential and the amount of work are known to you?  (Application )

a
by multiplying electric potential by the amount of work

 
b
by dividing electric potential by the amount of work 

c
by dividing the amount of work by electric potential 


d
by multiplying the amount of work by the square root of electric potential. 


eq \o((,c)
72.
In what unit is electric potential expressed ?  (Knowledge)

a
ampere 
b
ohm 

c
coulomb 
d
volt
eq \o((,d)
73.
What is the key-determinant of heat in a body ?  (Knowledge)

a
temperature 
b
humidity 

c
mass 
d
volume 
eq \o((,a)
74.
What two units relate to ‘volt’ ?  (Comprehension)

a
ohm and ampere 
b
joule and coulomb 

c
ohm and joule 
d
joule and ampere 
eq \o((,b)
75.
What will be the magnitude of electric potential if a work of 50 joule is required for bringing a charge of 5C from infinity to any point in the electric field?  (Application)

a
0.1 V
b
1V 

c
10 V
d
100V 
eq \o((,c)
76.
What is the electric potential of the earth ?  (Knowledge)

a
( 
b
+ 1 

c
– 1 
d
0 
eq \o((,d)
77.
What amount of work is needed for bringing a charge of 25c from infinity to a certain point in the electric field if the electric potential is 55 V ?   (Application)

a
1.375 ( 103 joule 
b
2.2 joule 

c
0.4545 joule 
d
1. 375 ( 102 joule 
eq \o((,a)
78.
What will be the magnitude of the charge in case of a work of 1250 joule and an electric potential of 42.5 V?  (Application)

a
0.034 C
b
29.41 C 

c
0. 043 C 
d
24. 91 C 
eq \o((,b)
(
Situation Set Based Creative 


MCQs with Answer
Read the following extract and answer the question numbers 79 ( 80:
20 joule of work is done to bring 0.8 coulomb of charge to a particular point belonging to an electric field.  
79.
What is the expression of the quantity derived from the quantities mentioned in the passage?  (application)

a
JC 
b
NC 

c
JC–1
d
NC–1
eq \o((,c)
80.
What is the electric potential of the particular point ?  (Application)

a
16V
b
0.32V

c
0.032V
d
25V
eq \o((,d)

Take a look to the figure below and answer the question numbers 81 and 82. 

 eq \o(A,10V) 
                            eq \o(B,15V) 
81.
The amount 10v refers to the fact that(.   

(Higher Order Thinking)

i.
a work of 10J is done in case a positive charge of 1C is brought to point A from infinity.  


ii.
a work of 1J is done in case a positive charge of 10C is brought to point A from infinity. 


iii.
a work of 4J is done in case a positive charge of 2.5 C is brought to point A from infinity.  


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
82.
Which of the facts does the figure represent? (   (Application)

a
The potential difference is 5V and electrons will move along AB. 


b
The potential difference is 5V and electrons will move along BA.

c
The potential difference is 25V and electrons will move along AB. 



d
The potential difference is – 5V and electrons will move along BA. 


eq \o((,a)
	((( 10.8  Electric Capacitor and
((( 10.9 Uses and Dangers of Static Electricity


· A capacitor is the mechanical device for storing electric energy as electric charges by placing an insulating medium in between two closely-lying conductors. 
· Capacitors are frequently used in the circuits of electronic devices like radio, television and CD player. 
· The capacitance of a conductor is defined as the ratio of its charge to its potential ; i.e., capacitance =  eq \f(charge,potential) . It is expressed in the unit ‘farad’ (F). One farad of capacitance is the capacitance of the conductor such that 1C of charge changes its potential by 1 volt. 
· A few uses of static electricity include photocopying, inkjet printing and electrostatic spray-painting.  
· Since static electricity may cause hazard, cautionary measures are maintained in the operation theaters and during transporting petroleum, operating computers and television sets, loading fuel into tankers and aero planes. 
· Cups made of ceramic or porcelain are used in connecting electric wires to the pillars (since the metal pillars are highly conductive while the cups are highly insulative) to avoid electrification of the pillars. If it had not been done, massive accidents would have taken place.
· Lightning conductors are used in buildings in order to protect the buildings from the ravage of lightning.  
( General Creative MCQs with Answer
83.
What angle do the two metal plates of a simple capacitor make ?  (Higher Order Thinking)

a
0(
b
60(

c
90(
d
120(
eq \o((,a)
84.
Which of the materials have insulating property?  (Comprehension)

a
silver 
b
porcelain 

c
copper 
d
tungsten 
eq \o((,b)
85.
What is the filament of a bulb made up of? (Comprehension)

a
glass rod 
b
brass 

c
tungsten 
d
iridium 
eq \o((,c)
86.
What form of charge do the particles of an inkjet printer have ?  (Knowledge)

a
positive 
b
negative 

c
neutral 
d
infinity 
eq \o((,a)
87.
What form of charge does the carbon ink used in a photocopier have?  (Knowledge)

a
positive 
b
negative 

c
neutral 
d
zero
eq \o((,b)
(
Multiple Completion-Based 


Creative MCQs with  Answer
88.
Danger-prone positions during a storm (.   (Application)

i.
under an umbrella  


ii.
under a banyan tree 


iii.
under a tin-roof 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)

eq \o(((((,Ques.(1.) Rima after combing her hair observes that her comb attracts small pieces of paper. Shima says that it happens so because the comb is charged positively. Rima says that the comb is charged negatively. To solve the problem, Rima and Shima look for their physics teacher and find him in the physics laboratory. Hearing everything, he asks them to find the nature of charge with the help of an electroscope. 

a.
What do you mean by charge? 


b.
Explain why an object is charged by friction. 


c.
Describe why the comb is charged. 


d.
Explain how the nature of charge of the comb can be determined by the electroscope. 


Answer to the question no. 1
eq \o((,a) By charge, I simply mean the electric property of the particles which an object consists of. 

eq \o((,b) That an object is charged by friction is a consequence of electric intensity. A body having a higher electric intensity receives electrons from the body having a lower electric intensity and gets negatively charged. The body having a lower electric intensity, on the other hand, in case of friction, gets positively charged as it donates electrons to the body having a higher electric intensity. 
eq \o((,c) Friction charges a body. As Rina combs her hair, friction takes place between her hair and the comb. Consequently, the comb takes in free electrons from Rina’s hair and gets negatively charged while her hair gets positively charged by donating electrons to the comb. The evidence for the fact that the comb has got negatively charged is that it attracts small pieces of paper. It happens so because of the phenomenon known as induction. 

eq \o((,d) To determine the nature of charge of the comb, it is needful to bring the comb in contact with the disc of the gold-leaf electroscope, However, the prior necessity is to charge the instrument either positively or negatively. Let us suppose, it is charged negatively. So the leaves will repel each other and also move away from each other. In ease the gap between the leaves decreases after the comb has brought in contact with the disc, it is revealed that the comb negatively charged. On  the other hand, if the gap increases after the comb has brought in contact with the dise, it is revealed that the comb is positively charged. The revealation is based on the logic that like-charges repel and unlike-charges attract. 

eq \o(((((,Ques.(2)              

a.
What is electric field? 


b.
If the position of the object at P is changed, what kind of change of force it takes? 


c.
Find the electric field intensity at point P of fig. 


d.
Explain the change of force of fig. A than fig B.


Answer to the question no. 2
eq \o((,a) An electric field is the field-line (which is set up by an electric charge) in the space surrounding it (the charge). Worthwhile, an electric force is exerted on any charged body placed in the field. 

eq \o((,b) If the object placed at point P is taken away from the charge that produces the electric field, lower amount of force will apply on it ; on the contrary, higher amount of force will apply on it in case it is brought nearer to the charge. 
eq \o((,c) The figure (A) reveals that ––––––. 

Force, F = 15N 

Charge, q = 10C. 

We need to find the electric intensity, E. 

Let us apply the formula, E =  eq \f(F,q)  


=  eq \f(15N,10C) 

= 1.5NC–1 

The electric field intensity at point p of fig. (A) is 1.5 NC–1.

eq \o((,d) We have already found out that the electric field intensity at point p in fig (A) is  1.5 NC–1 since a force of 15N and a charge of 10C apply. Although a force of 15N and a charge of 10C apply to fig. (B), it will not give rise to an electric field. The reason behind it is that the charged body has been neutralized by connecting the charge body to earth. It again means that there will be zero electric intensity. This phenomenon does not apply to fig. (A).


eq \o(((((,Ques.(3) 


a.
What do the gaps between the lines of force of an electric field indicate? 


b.
How do force, charge and distance (between two charges) relate to one- another? 


c.
Find out the magnitude of the  force applying to the charges. 


d.
In what direction will the resultant intensity act toward PA or PB? Establish your logic. 


Answer to the question no. 3
eq \o((,a) The gaps between the lines of force of an electric field indicates the magnitude of intensity of that field. 

eq \o((,b) Both the charges of an electric field are directly proportional to force while it (force) is inversely prepositional to the square of the distance between two charges of the field. To sum up, force is proportional to the ratio of the product of the two charges to the square of distance between them. 
eq \o((,c) As per the figure and the statement––––

Charge at point A, qA = 3(10C–6
Charge at point b, qB = 5 ( 10–6C. 

Distance between A and B, d = 6m. 

According to Coulomb’s law, 

F = C (  eq \f(qA qB,d2) 

= 9(109 Nm2C–2 (  eq \f(3( 10–6 C(5(10–6C,(6m) 2) 

=  eq \f(9(3(5(109 Nm2C–2(10–12C2,36m2)

=  eq \f(9(3(5(109–12,36) N 


=  eq \f(9(3(5(10–3,36) N


= 3.75(10–3N.

The magnictude of the force is 3.75(10-3N. 

eq \o((,d) The resultant intensily will act toward the direction PB. In case of a positive charge at point P, 

EA = 9(109Nm2C–2 (  eq \f(3(10–6C,(2m)2) 

=  eq \f(9(3(109–6,4)  NC–1 


=  eq \f(27,4)  ( 103 NC–1

= 6.75(103 NC–1
In the same way,

EB
=  9(109 Nm2C–2 (  eq \f(5(10–6C,(6m–2m)2) 

= 9 ( 5 (  eq \f(103Nm2C–1,(4m)2) 

=  eq \f(45,16)  ( 103NC–1

= 2.8125 ( 103NC–1. 

Evidently, EA> EB. So the resultant intensity will act toward the direction PB. 

eq \o(((((,Ques.(4) 


Information: The spheres A, B and C lie on the same straight line. 

AB = BC = 2m. 

A, B, C are of same area and made up of the same metal.
a.
What is electric induction ? 


b.
In what way can you come to know the nature of the charge of a body ? 


c.
Determine the force acting on the spheres A and C. 


d.
Suppose, you have kept A, B and C in contact with one-another for a while and then placed them at their respective positions. Now make a comparision between the force acting on A and B and that acting on A and C. 


Answer to the question no. 4
eq \o((,a) When a neutral body is placed not in contact with a charged body but close to it, the neutral body gets charged. This phenomenon is known as electric induction. 

eq \o((,b) I can come to know the nature of the charge of a body by placing it close to a charged body. If notice that it gets attracted to the charged body, I’ll come to know that it is either neutral or of opposite charge. In case of repulsion, I’ll understand that the body is of the same charge. Meanwhile, an uncharged body gets attracted by bodies of both positive and negative charges.
eq \o((,c) As per the figure and the information––– 

Chare of the sphere A, qA, = 12(10–6C

Chare of the sphere C, qC = 6(10–6C. 

distance between A and B = 2m 

distance between B and C = 2m 

( distance between A and C = 2m+ 2m = 4m. = d. 

According to Coulomb’s law, 

Force acting on A and C, F = C (  eq \f(qAqB,d2)

= 9(109Nm2C–2 (  eq \f(12(10–6C((6(10–6C),(4m)2)

=  eq \f(9(12(6,16)  ( 109–6–6N


= 40.5 ( 10–3N.


= 0.0405N. 

The force acting on the spheres A and C is 0.0405 N. 


eq \o((,d) Since spheres A, B and C are of same area and made up of the same metal, charge- transmission will take place equally. 

Total charge in A, B and  C 


= 12(10–6 C + O + (–6(10–6C)


= 12 (10–6  C – 6(10–6 C


= 6 ( 10–6 C. 

Charge in each of the spheres = 6 ( 10–6C ( 3 


= 2 ( 10–6 C. 


AC = AB + BC = 2m + 2m = 4m. 

Force acting on A and B, F1 = 9(109Nm2C–2 (  eq \f(2(10–6C,(2m)2) 
Force acting on A and C, F2 = 9(109Nm2C–2 (  eq \f(2 (10–6C,(4m)2) 
So,  eq \f(F1,F2) =  eq \f(9(109(Nm2C–2 ( \f(2(10​ (6C,4m2),9(109Nm2C–2 ( \f(2(10–6C,16 m2)) 

= 2)  eq \f(, eq \f(1,16m2) )
. 


=  eq \f(1,4m2) (  eq \f(1,16m2) 


= eq \f(1,4m2) (  eq \f(16m2,1)
That is, F1 : F2 = 4 : 16 = 1 : 4 

Force acting on A and C is 4 times higher than that on A and B. 


eq \o(((((,Ques.(5) A and B are two charged bodies having the same volume. A and B have charges of 50C and 36C respectively. 4.5(1011N of force acts on A and B. 

a.
What is the formula for finding out electric intensity? 


b.
How does electric current and time influence a charge? 


c.
Determine the distance between A and B. 


d.
Will any change take place in force if A and B get connected with a conductor? Support your answer with mathematical logic. 


Answer to the question no. 5
eq \o((,a) The formula for finding out electric intensity is 
E =  eq \f(F,q) . 

eq \o((,b) Both electric current and time influence a charge. In case of higher amount of electric current at a constant time, the magnitude of a charge increases and vice-versa. On the other hand, in case of a longer time period at a constant magnitude of electric current, the magnitude  of a charge increases and vice-versa. 
eq \o((,c) The force will be higher than 4.5 (1011N. The passage states that –––––. 

Charge of the body A, qA = 50C 

Charge of the body B, qB = 36C. 

Force in action, F = 4.5 ( 1011N. 

We need to find out the distance (d) between A and B. 

Let us apply Coulomb’s law,

F = C (  eq \f(qA qB,d2) 
or, d2 = C (  eq \f(qAqB,F) 
or, d2 = 9 ( 109 Nm2C–2 (  eq \f(50C ( 36C,4.5 ( 1011N) 
or, d2 =  eq \f(9,4.5) ( 109–11 m2C–2 ( 50 ( 36C2
or, d2 = 2 ( 10–2 ( 50 ( 36m2 

or, d2 =  eq \f(2 ( 50 ( 36,102)  m2
or, d2 =  eq \f(100 ( 36,100) m2
or, d2 = 36m2 

or, d =  eq \r(36m2) 
( d = 6m. 

The distance between A and B is 6m. 

eq \o((,d) The passage reveals that qA>qB. If A and B are connected by a conductor, charge will get transmitted from A to B until both A and B are of the equal charge. 

Clearly, qA
= qB =  eq \f(50C + 36C,2) 

=  eq \f(86C,2)  = 43C. 

We have already found out the distance between A and B; it is 6m. 

So, F = 9(109Nm2C–2 (  eq \f(43C ( 43C,(6m)2) 

=  eq \f(9 ( 43 ( 43,36)  ( 109N


= 462.25 ( 109N


= 4.6225 ( 1011N. 

This force (4.6225 ( 1011N) is higher than the force (4.5 ( 1011N) acting on A and B when their charges are 50 C and 36 respectively. We experience, force differs in case of different charges although the distance between the charges remains constant. 

eq \o(((((,Ques.(6) 


a.
What purpose is an electroscope used for ?


b.
How can you represent a charge of 25C ? 


c.
Find out the force acting on the two spheres. 


d.
In case the Coulomb’s constant is ignored, the output will be simply frustrating. Verify the statement. 


Answer to the question no. 6
eq \o((,a) An electroscope is used for the purpose of detecting both presence and nature of electric charge of a body. 

eq \o((,b) I can represent a charge of 25C in a number of ways. A few of the ways are –––––. 

· 25 ampere of electric current flows through any cross section of a conductor for a time of 1 second. 
· 1 ampere of electric current flows through any cross section of a conductor for a time of 25 seconds. 
· 10 ampere of electric current flows through any cross section of a conductor for a time of 2.5 seconds.  
eq \o((,c) The figure states that –––––

Charge of the sphere A, qA = 60C 

Charge of the sphere B, qB = 4(C 

distance (d) between A and B = 100 mm = 0.1m

We need to find out the force acting on spheres A and B. Let us apply Coulomb’s law. 

F = C (  eq \f(qAqB,d2) 

= 9(109Nm2C–2 (  eq \f(60C ( 40C,(0.1m)2) 

=  eq \f(9(60 ( 40,0.01)  ( 109N 


= 2160000 ( 109N 


= 2.16 ( 106 ( 109N


= 2.16 ( 1015N. 

The required force is 2.16 ( 1015N. 

eq \o((,d) I wholeheartedly agree on the point that the output will be simply frustrating in case the Coulomb’s constant is ignored. 

To verify the statement, let us find out the magnitude of F without that of the Coulomb’s constant, C. 

F =  eq \f(60C ( 40C,(0.1m)2) 

=  eq \f(2400C2,0.01m2) 

= 240000C2m–2

= 2.4(105C2m–2.

Evidently, neither the amount (2.4(105) nor the unite (c2m–2) is resembling. It is, therefore, simply frustrating. 

eq \o(((((,Ques.(7) 


a.
What factors does the force of attraction or repulsion between two charges depend on? 


b.
In what way electric intensity, force and charge influence one-another? 


c.
What would be the magnitude of F if the sphere A were placed at point P ? 


d.
Elucidate with mathematical logic that intensity at point P differs for charges at A and B. 


Answer to the question no. 7
eq \o((,a) The force of attraction or repulsion between two charges depends on three factors –– (a) quantity of each of the charges (b) distance between the two charges and (c) the nature of the medium in between the two charges. 

eq \o((,b) Electric intensity, force and charge are correlated; one influences another. Electric intensity is directly proportional to force while it is inversely proportional to charge. The higher the force, the higher will be the intensity and vice-versa. On the contrary, the higher the charge, the lower will be intensity and vice-versa, Again, force is the product of charge and intensity. Symbolically, E =  eq \f(F,q) ; F = Eq. 
eq \o((,c) The figure states that ––––. 

Charge of the sphere A, qA = 30C

Charge of the sphere B, qB = 60C. 

As per the information, AP + PB = 1 + 2 = 3. 

Since, AB measures 12 m, AP =  eq \f(12m,3)  ( 1 = 4m. 


PB =  eq \f(12m,3)  ( 2 = 8m. 

If the sphere A were placed at point P, the distance 

between A and B would be 8m. 

Consequently, F = C (  eq \f(qAqB,(PB)2) 

= 9 ( 109 Nm2C–2 (  eq \f(30C(60C,(8m)2) 

=  eq \f(9(30(60,64)  ( 109N


= 253.125 ( 109N


= 2.53125 ( 1011N.

The required force would be 2.53125 ( 1011N. 

eq \o((,d) The equestion reveals that we need to prove the fact that EA ( EB.

We Know, EA
= C (  eq \f(qA,(AP)2) 
( EA = 9 ( 109Nm2C(2 (  eq \f(30C,(4m)2) 

Again,
EB
= C (  eq \f(qB,(PB)2) 
( EB = 9 ( 109Nm2C(2(  eq \f(60C,(4m)2) 
Evidently, the difference lies in  eq \f(30C,(4m)2) and  eq \f(60C,(4m)2) .


 eq \f(30C,(4m)2)  =  eq \f(30C,16m2)  and  eq \f(60C,(4m)2) =  eq \f(60C,16m2) 
Clear,  eq \f(60C,16m2) =  eq \f(30C,16m2) ( 2

That is, EB = EA ( 2.

Clear, EA ( EB. 


eq \o(((((,Ques.(8) 

	

	Information:

V = 1000 volt. 

q = 50C. 


a.
What forms of charges do the components of an atom have ? 


b.
In what way are charge, electric potential and work interdependent? 


c.
Find out the amount of work done in case of bringing a unit charge from A to B. 


d.
If the distance between A and B is 200 mm and qA and qB are 10C and 12C respectively, the force acting on A and B after connecting them by a conductor will be higher by 2.25(1011N than the force acting on A and B before the connection. Examine the statement. 


Answer to the question no. 8
eq \o((,a) The components of an atom–––– electron, proton and neutron have negative, positive and neutral charges respectively. 

eq \o((,b) Charge, electric potential and work are interdependent in the sense that they influence one- another. Work and electric potential are directly proportional to one- another while charge is inversely proportional to one- another while charge is inversely proportional to one- another while charge is inversely proportional to electric potential. Again, the amount of work is the product of electric potential and charge. 

Symbolically, W = Vq  eq \b(... V = \f(W,q)). 
eq \o((,c) Apply the formula W = Vq. (q = 50C) 

eq \o((,d) Proceed : 


d = 200 mm = 0.2m 


( F1 = C (  eq \f(10C ( 12C,(0.2m)2) 

     q
= (q1 + q2)/2 = (10C + 12C)/2 = 11C.


( F2 = C (  eq \f(11C,(0.2m)2) 
Now find the difference between F1 and F2. 


Ques-1. What does a charge determine?

Ans: A charge determines the electric property of the primary particles of a matter. 

Ques-2. What physical quantity does a voltmeter  measure ?

Ans: A voltmeter measures potential difference. 

Ques-3. What physical quantity does an ameter measure ? 

Ans: An ameter measures electric current. 

Ques-4. What is the symbolic expression of coulomb’s law ? 

Ans: The symbolic expression of Coulomb’s law is F (  eq \f(q1q2,d2)  eq \b(or F = c ( \f(q1 q2,d2)). 
Ques-5. What unit is Coulomb’s constant expressed in ? 

Ans: Coulomb’s constant is expressed in the unit Nm2C–2. 

Ques-6. What does Coulomb’s constant measure ? 

Ans: Coulomb’s constant measures 9 ( 109Nm2C–2
Ques-7. What is electric intensity ? 

Ans: In case a unit of positive charge is placed at any point of an electric field, the force it acquires is called the electric intensity at that point. 

Ques-8. What is electric potential ? 

Ans: The amount of work done to bring a unit of positive charge from infinity to a point in an electric field is called the electric potential of that point. 

Ques-9. What is an electric field ? 

Ans: An electric field is the field- line (which is set up by an electric charge) in the space surrounding the charge. 

Ques-10. What is electrostatic induction ? 
Ans: The process of charging a  neutral body by bringing it very close to a charged body is called electrostatic induction. 


Ques-1. In what way are charge, electric potential and work interdependent? 

Ans: Charge, electric potential and work are interdependent in the sense that they influence one-another. Work and electric potential are directly proportional toelectric potential and charge. Symbolically, W = Vq   eq \b(... V = \f(W,q)). 
Ques-2. How do charge, force and distance between two charges relate to one- another ? 

Ans: Both the charges of an electric field are directly proportional to force while it (force) is inversely proportional to the square of the distance between two charges of the field. To sum up, force is proportional to the ratio of the product of the two charges to the square of distance between them. 

Ques-3. How can you come to know the nature of the charge of a body ? 

Ans: I can come to know the nature of the charge of a body by placing it close to a charged body. If notice that it gets attracted to the charged body, I’ll come to know that it is either neutral or of opposite charge. In case of repulsion, I’ll understand that the body is of the same charge. Meanwhile, an uncharged body gets attracted by bodies of both positive and negative charges. 

Ques-4. How does electric current and time-period influence a charge ? 
Ans: Both electric current and time influence a charge. In case of higher amount of electric current at a constant time- the magnitude of a charge increases and vice-versa. On the other hand, in case of a longer time period at a constant magnitude of electric current, the magnitude of a charge increases and vice-versa.

Ques-5. How can you represent a charge of 25 C? 

Ans: I can represent a charge of 25C in a number of ways. A few of the ways are –––– 

· 25 ampere of electric current flows through any cross section of a conductor for a time of 1 seconds. 
· 1 ampere of electric current flows through any cross section of a conductor for a time of 25 second. 
· 10 ampere of electric current flows through any cross section of a conductor for a time of 2.5 seconds.  

	
	Formal
	Information
	Unit

	1
	F = C  eq \f(q1q2,d2) 
	q1 = charge–1

q2 = charge–2

d = distance between the charges 

C = Coulomb's constant 

F = force of attraction or repulsion 
	q1 = C 

q2 = C

d = m 

C = Nm2C–2 

F = N 

	2
	E =   eq \f(F,q) 
	F = Force in action

q = charge  

E = electric intensity 
	F = N 

q = C 

E = NC–1

	3
	v =  eq \f(w,q) 
	w = work done 

q = charge 

v = electric potential 
	w = J 

q = C 

v = V 



Ques-1. What is the electric intensity in case of a charge of 5C and a distance of 0.5m?

Solution : Given, charge, q = 5C 


Distance, d = 0.5 m 

We need to find out electric intensity, E. 

It is known to us that the Columb's constant, C is 9 ( 109 Nm2C–2. 

Let us apply formula, E = C (  eq \f(q,d2)  


= 9 ( 109 Nm2C–2 ( eq \f(5C,(0.5m)2) 

=  eq \f(5,0.25)   ( 109 NC–1

= 1.8 ( 9 1011NC–1. 

The electric intensity is 1.8 ( 1011 NC–1 

Ques-2. The force acting on two charges measuring 30C and 50C is 1.35 ( 1013N. What is the distance between the charges? 

Solution : The statement reveals that, 


q1 = 30C 


q2 = 50C 


F = 1.35 ( 1013N


d = ?

Let us apply Coulomb’s law,


F
= C (  eq \f(q1 q2,d2) 
Or, d2 = C (  eq \f(q1 q2,F)  

Or, d2 = 9 ( 109 Nm2C–2 (  eq \f(30C ( 50C,1.35 ( 1013N) 
Or, d2 =  eq \f(9(30(50,1.35) (  eq \f(109,1013)  m2
Or, d2 =  eq \f(13500,1.35(104) m2
or, d2 =  eq \f(13500,13500) m2
Or, d2 = 1m2
(
d  = 1m. 

The distance between the charges is 1m. 

Ques-3. In an electric field, a force of 10N acts on a body of charge 10C. What would be the force if the body had a charge of 15C?

Solution : Given, 


F1 = 10N 


q1 = 10C


q2 = 15C


F2 = ? 

Let us first find out electric intensity by apply the formula, E =  eq \f(F,q) . 

So, E =  eq \f(F1,q1)  
=  eq \f(10N,10C) = 1NC–1.

Again, F2 
= E(q2

= 1NC–1 ( 15C


= 15N. 

The force would be 15N. 


Ques-4. Two spheres, A and B are of the same diameter measuring 10 cm. A is kept 4m away from B. A and B are of charges 25C and 70C respectively. What magnitude of force acts on A and B? 

Solution : According to the statement, 


qA = 25C 


qB = 70C


dA = dB = 10cm

(  rA = rB =  eq \f(10,2)  cm = 5 cm = 0.05m 

( distance (d) between A and B = (rA + rB + 4)m


= (0.05 + 0.05 + 4)m


= 4.1m 

It is known to us that Coulomb’s constant, C is 9 ( 109 Nm2C–2. 

Let us apply Coulomb’s law, 



F  = C(  eq \f(qa ( qB,d2)  



= 9 ( 109 Nm2C–2 (  eq \f(25C ( 70C,(4.1m)2)


=  eq \f(9 ( 25 ( 70,16.81)  ( 109N



=  eq \f(15750,16.81)  ( 109N



= 936.94 ( 109N



= 9.3694 ( 1011N.



= 9.37(1011N.

9.37 ( 1011N force acts on spheres A and B. 


Ques-1. Explain the phenomenon of charging a body on the basis of structure of atom. 

Ans: As long as the number of electron and proton are equal in any atom, it is electrically neutral. But if their number is not equal in any atom, then the atom will be charged. If the number of electron decreases, the number of proton increases. This situation is said to be charged positively. Again, if these scattered electrons are joined with any atom, the number of its electron increases, as a result it is charged negatively. The shortage or excess of electrons in any atom is considered to be charged.

Ques-2. How an object can be charged by the process of friction? 

Ans: An object can be charged by the process of friction as it causes induction. When friction is caused between two bodies, the atoms of a body gains electron from those of the other body. The electron-gaining body gets negatively charged while the electron-donating body gets positively charged. 

Ques-3. What is electrostatic induction? 

Ans: The process of charging a neutral body by bringing it very near to a charged body is called electrostatic induction. 

Ques-4. What do you mean by inducing charge and induced charge? 

Ans: The positive charges in a body that creates induction in a conductor is called inducing charge while the charges which get accumulated in the conductor are called induced charge.  

Ques-5. Describe how a body is charged by the process of induction. 

Ans: Charging a body by the process of induction :

[image: image13.wmf]
For a charge of given sign it is necessary to start with an inducing charge of the opposite kind. Thus, in Fig. P(a) a negatively charged rod has been brought near to the end A of a cylindrical insulated conductor AB. The shape of the conductor used does not matter: a cylindrical one is shown here merely for convenience in drawing. Some of the free electrons in the conductor are repelled towards B by the  excess of electrons on the negative rod, thereby creating a negative induced charge at with the finger, with the result that some of the free electrons are repelled to earth (Fig. P (b). The finger is then removed from the conductor and afterwards the charged rod is taken away (Fig. P (c). Tests with a proof plane and an electro-scope can now be made to show that the conductor is positively charged all over its surface.

Fig. Q shows the steps in the process of charging a conductor negatively by induction. In this case the inducing charge is a positively charged rod which attracts free electrons in the conductor towards the end A. When the conductor is earthed 

[image: image2.jpg]



Fig: Charging negatively by induction  

More electrons are attracted from earth into the conductor. Finally, after breaking the earth connection and removing the charged rod the conductor is left with a negative charge.   

Ques-6. Describe the construction of a gold leaf electroscope.

Ans: The structure of a gold leaf electroscope: 

For the detection and testing of small electric charges, a gold-leaf electroscope is used. This instrument was invented towards the end of the eighteenth century by a Yorkshire clergyman named Abraham Bennet. The figure shows a common type of  electroscope. It consists of a brass rod surmounted by a brass disc or cap and having at its lower end a small rectangular brass plate with a leaf of thin gold or aluminium attached. The leaf is protected from draughts by enclosing it in an earthed metal case with glass windows. The brass road is supported by passing it through a plug of some good insulating material such as alkathene at the top of the case.



Ques-7. Describe how a gold-leaf electroscope can be charged positively.

Ans: The process of charging a gold-leaf electroscope positively : 

Let us earth the cap of an electroscope by touching it momentarily with a finger, making it zero potential (Fig. a) and place a positively charged rod near the cap of the electroscope (Fig. b); equal and opposite amounts of charge in the cap/stem system separate out leaving the system at a positive potential (+V). 

Keeping the positively charged rod in place, let us again earth the cap of the electroscope with a finger and note that the leaf falls. 

The potential of the cap/stem V is now zero (Fig. c). even though the cap of the electroscope carries a negative charge and the stem a positive charge. 
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Ques-8. How the nature of charge of a charged body can be determined by a gold leaf electroscope? 

Ans: Determining the nature of the charge of a charged body by a gold-leaf electroscope:

If a rod of some suitable material is charged by friction and then brought near to the cap of a gold-leaf electroscope the leaf is seen to diverge from the plate. A charge has been induced on the leaf and plate, and consequently repulsion occurs between them. On removing the charged rod, the leaf collapses, showing that the induced charge on the electroscope is only temporary. 

Very small charges may be detected by this method. 

Ques-9. What are the factors on which the electrostatic force between two charges depends? 

Ans: The factors on which the electrostatic force between two charges depends are:

· quantity of the charges 
· distance between the charges 
· the nature of the medium between the charges.


1.
Find out the magnitude of repulsive force acting on two bodies kept at a distance of 12.5m in case they are of charges 35C and 45C. 

2.
0.2 joule of work is done to bring a charge of 7.5C from infinity to point P of an electric field. What magnitude of electric potential applies to point P? 

3.
Write out the purposes served by static electricity. 

4.
Write out the measures for escaping the hazards caused by static electricity. 

5.
Suppose, a body of charge 6C is placed at a certain point of an electric field and as a consequence, it gains a force of 100N. Find out the magnitude of electric intensity. 


(
In case two bodies having positive and negative charges are connected by a conducting wire, the exchange of charge between them depends on electric potential. 


Charges go to the body having lower potential from the body having higher potential. 
(
An object can be charged by the process of friction as it causes induction. When friction is caused between two bodies, the atoms of a body gains electron from those of the other body. The electron-gaining body gets negatively charged while the electron-donating body gets positively charged. 
(
The process of charging a neutral body by bringing it very near to a charged body is called electrostatic induction. 

(
The positive charges in a body that creates induction in a conductor is called inducing charge while the charges which get accumulated in the conductor are called induced charge. 
(
Conductors are those substances through which electricity or electric charge can pass easily. Metals and human body are good conductors. 
(
Nonconductors or insulators are those substances through which electricity or electric charge cannot pass easily. Glass, dry wood and ceramic are a few examples of nonconductors or insulators. 
(
Silk gets negatively charged as a consequence of friction between silk and glass rod. 
(
Each and every atom has affinity for getting excess electrons. 
(
polythene or ebonite get negatively charged as a consequence of friction between either of them and flannel. 

(
When a neutral body is placed not in contact with a charged body but close to it, the neutral body gets charged. This phenomenon is known as electric induction. 
(
Electrostatic induction refers to the process of charging a neutral body by placing it very close to the charged body. 
(
Inducing charge is the charge which creates induction; on the other hand, the charge that get accumulated in the conductor is called induced charge. 
(
Charges of opposite nature attract each other while charges of the same nature repel each other. The factors determining the force of attraction or repulsion between two charges are (a) quantity of each of the two charges, (b) distance between the two charges and (c) the nature of the medium between the two charges. 
(
Coulomb’s law : The force of either attraction or repulsion between two charged bodies in a particular medium is directly proportional to the product of the charges while it is inversely proportional to the square of the distance between the two charges, The force (attraction or repulsion) acts along the straight line connecting the charges. 
(
The unit of electric charge is coulomb (C). 1 coulomb of charge is that amount of charge which passes through any cross section of the conductor in case 1 ampere (1A) current flows through the conductor for a time of 1 second. 
(
An electric field is the field-line (which is set up by an electric charge) in the space surrounding it (the charge). Worthwhile, an electric force is exerted on any charged body placed in it. 
(
The direction of an electric field at any point is the direction of the force on a small positive charge placed at the point. 
(
When all the electric field lines from an inducing charge terminate on a conductor, the two charges induced on the conductor are equal in magnitude to the inducing charge. 
(
The strength of an electric field is called its intensity. If a unit of positive charge is placed at any point of an electric field, the force it acquires is the electric intensity at that point. 
(
The amount of work required for bringing a unit of positive charge from infinity to a point in an electric field is known as the electric potential of that point, symbolically, v =  eq \f(w,q)  
(
Electric potential determines the direction of motion of a charge in an electric field. 

(
Electric potential also determines the direction of a charge when two charged conductors are connected by a wire. 

(
Positive charge moves from higher to lower potential. 

(
Negative charge moves from lower to higher potential. 

(
The role of potential in electrostatic is similar to that of temperature in heat or that of free surface of liquid in hydrostatic. 

(
The potential of earth is taken to be zero. 

(
Electric potential is measured in volt. 

(
The amount of work required for transferring a unit of positive charge from one point to another in an electric field is called the potential difference between those two points.

(
A capacitor is the mechanical device for storing electric energy as electric charges by placing an insulating medium in between two closely- lying conductors. 


Capacitors are frequently used in the circuits of electronic devices like radio, television and CD player. 

(
The capacitance of a conductor is defined as the ratio of its charge to its potential; i, e, capacitance =  eq \f(charge,potential) . It is expressed in the unit ‘farad’ (F). 1 farad of capacitance is the capacitance of the conductor such that 1C of charge changes its potential by 1 volt. 

(
A few uses of static electricity include photocopying, inkjet printing and electrostatic spray-painting. 

(
Since static electricity may cause hazard, cautionary measures are maintained in the operation theaters and during transporting petroleum, operating computers and television sets, loading fuel into tankers and aeroplanes. 

(
Cups made of ceramic or porcelain are used in connecting electric wires to the pillars (since the metal pillars are highly conductive while the cups are highly isulative) to avoid electrification of the pillars. If it had not been done, massive accidents would have taken place. 




Suggestion         Multiple Choice Creative Questions    
	
	Question Number

	(((
	10, 14, 24, 25, 32, 35, 36, 37, 39, 40, 43, 44, 58, 60, 61, 62, 70, 71, 73, 77, 78, 79, 80, 81, 82

	((
	15, 16, 17, 18, 38, 41, 48, 49, 52, 56, 68, 69, 74, 75, 83, 85




Suggestion         Essay-Type Creative Questions    
	Question types
	Question Number

	Knowledge-Based
	Practice part 2, 3, 4, 5, 7, 8 and SURE 12 part 1, 2, 4, 5, 10

	Comprehension-Based
	Practice part 1, 3, 4, 5, 7, 8 and SURE 12 part 3, 4, 5

	Application-Based
	1.
Suppose you are given a conductor and told to charge it with positive ions through electrostatic inductor.  How will you do it? 
2.
Give a figure-illustration of electric lines of force.  

3.
Both A and B have the same charge, 55C. The distance between them is 65 cm. Calculate the force in action.  
4.
A force of 1. 25(1012N    applies to spheres A and B having charges 67C and 77C respectively. Find out the distance between A and B. 

5.
Body A of charge 20 C is 2m away from body B. The force acting on A and B is 2.25(1012N. What charge does body B have ?   

	Higher Order-Based
	1.
  

In what direction will the resultant intensity act ––– toward XY or YZ ? Establish your logic.
2.
 X and Y are two charged bodies having the same volume. X and Y have charges of 50C and 36C respectively. 4.5 ( 1011N of force acts on X and Y. 


Will any change take place in force if X and Y are connected by a conductor? Support your answer with mathematical logic.

3.
 


In case Coulomb’s constant is ignored, the output will be simply frustrating. Verify the statement.  

4.

5.
Elucidate with mathematical logic that intensity at P differs for charges at X and Y. 



























































Super Tips at a Glance (  


Application and Higher Order-Based Creative Questions


This part aims at sharpening your creativity. It also includes the crux points of the whole chapter.





Important Mathematical Problems with Solution (  


The practice of this part will enhance your skill in solving application-based and also higher order-based questions.











Necessary Equations  (


Get all the equations (formula) by heart in order that you can solve the relevant mathematical problems as well as other creative questions.  











88 Multiple Choice Questions ( 66 General MCQ ( 14 Multiple Completion Based ( 8 Situation Set Based


8 Creative Questions  ( 2 Exercise Question ( 2 Class work ( 3 Question-Answers ( Complied by Master Trainer: Additional Essay-Type Creative Questions with Answer ( 1 Question Bank














SURE 12 (  Comprehension-Based Creative  Questions with Answer


This part has also been designed in such a way that you may find them common in the question paper belonging to the exams you are going to sit for.





SURE 12 (  Knowledge-Based Creative  Questions with Answer


This part has been designed in such a way that you may find them common in the question paper belonging to the exams you are going to sit for.
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10C





15N














Most of the substances, when rubbed against another substance release static electricity. This is most noticeable when the rubbed substance is a very good insulating material. If you rub a plastic comb or the barrel of a pen on your coat sleeve it will attract small bits of paper. If you rub an inflated balloon on a nylon jersey, it can be stuck to the wall or ceiling. Records, household mirrors and windows all attract dust and other small particles when polished with a dry duster. You may hear a crackling sound when you take nylon clothes off over your head; you may even see sparks in a darkened room. Perhaps you have felt or seen a spark between your hand and the metal door-handle when you get out of the family car.


Alll these incidents belong to static electricity.  
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Chapter Ten
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Compiled by Master Trainer ( Essay-Type Creative Questions with Answer


These questions will lead your to cope up with any difficult exercise on the whole chapter. Go through all these questions and share with your classmates.





Textual General Questions with Answer





Suggestion: Highway Ensuring a Brilliant Figure (  


It is not that you will find all these questions common but the practice of these questions will certainly guide you in solving different and difficult question patterns.











Revision of the Chapter at a Glance (  


Revision enhances memory. Make sure you have revised all the relevant information repeatedly.








Essay-Type Creative Questions with Answer ( Compiled by Master Trainer


These questions will lead your to cope up with any difficult exercise on the whole chapter. Go through all these questions and share with your classmates.





Classwork ( Essay-Type Creative Questions with Answer


Classworks promote higher thinking and to-the-point answering. Practise the questions attentively.





Textual Essay-Type Creative Questions with Answer


These questions can be termed as sample questions. Read the passage/Take a deep look to the figure as well as the questions so that your answer becomes lucid and incisive.





Creative MCQs with Answer ( Complied by Master Trainer


Pay your earnest attention to the topic-related information for making your concept clear.





Textual Creative MCQs with Answer


Go through all the information relating to each question attentively that will prepare you for answering the relevant MCQs.





Fig. Gold-Leaf electroscope
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