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After reading this chapter students will be able to (
· demonstrate production of current electricity from static electricity.
· explain the direction of electric current and flow of electrons.
· draw the circuit by using the symbols of electric devices and appliances.
· explain conductor, insulator and semiconductor.
· establish a relationship between electric current and potential difference by using graph.
· explain fixed resistance and variable resistance.
· explain electromotive force and potential difference.
· explain dependence of resistance.
· explain resistivity and conductivity.
· use series and parallel circuit.
· explain system loss and load shedding in a circuit.
· describe the safe and effective use of electricity.
· draw a typical house circuit and demonstrate the use of ac sources in its different parts.
· develop consciousness about the safe and effective use of electricity.
· draw poster to build consciousness about dissipation of electricity and conservation.
	
What it is
	What it looks like
	Symbol
	What it does

	Cell
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	Pulls and pushes charge around a circuit.

	Battery
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	Provides a larger current than a single cell.

	Connecting wire
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	Provides a path through which current can flow.

	Switch 
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	Turns current in a circuit on or off.

	Resistor
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	Reduces the current flowing in a circuit.

	Variable resistor
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	By altering the value of a variable resistor the size of the current can be changed.
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1.
What are the materials through which electric current can flow very easily?

a
insulator
b
bad conductor

c
semiconductor
d
conductor 
eq \o((,d)

More information relating to this question:
· Solids have been classified into three groups based on their electricity conductive properties.
· A vast number of free electrons ensures the conduction of electricity. 
· The number of free electrons is the highest in case of good conductors while it is the lowest in case of insulators or non-conductors. The number is moderate in case of semiconductors.
· The higher the resistance, the lower is the flow of electricity. 
2.
If three resistance of values 2 (, 3 ( and 4 ( are connected in series, then what will be the equivalent resistance?

a
8 (
b
7(

c
9 (
d
20 ( 
eq \o((,c)

More information relating to question:
· The equivalent resistance of the resistors connected in a series is equal to the sum of the different resistances included in the combination.
· The value of the equivalent resistance in series combination is greater than that of each individual resistance. 
· The same current flows through each of the resistor in series combination.
3.
The potential difference between the two terminals of a conductor is 100 V. If the amount of current flowing through it is 10 A, what will be its resistance?

a
1000 (
b
0.1 (

c
10 (
d
none of them 
eq \o((,c)

More information relating to question: 
· Ohm's law states that the potential difference between the two ends of a conductor is directly proportional to the current passing through the conductor at a constant temperature. 

· 1 ( = 1VA–1 
· Potential difference = amount of current ( resistance.
4.
The electrical condition of a circuit is measure by-


i.
Voltmeter


ii.
Ammeter 


iii.
Generator

a
i and ii
b
i and ii

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

More information relating to question:
· Voltmeter gives the reading of the potential difference between any two points of a circuit.

· An ammeter is used for measuring current flow.  
· The ratio of the readings of a voltmeter and an ammeter tells us the resistance of a conductor.
· A generator is used for producing electricity but not for measuring any quantity (resistance, current flow, potential difference, etc.) of electric current. 
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	((( 11.1
Production of Current Electrical from Static Electricit1y


· The continuous flow of electrons from one body to another (having different potentials) is called electric current.
· Electric current is measured in the unit 'ampere'.
· One ampere of electric current is the current that gets conducted through any cross sectional area of the conductor in case a single coulomb of charge is transmitted in a single second.
( General Creative MCQs with Answer
5.
Which of the terms applies to the flow of electrons in case of electric current?  (Application)

a
relentless
b
at torrents

c
standstill
d
interrupted
eq \o((,a)
6.
Which of the relations is correct?  (Comprehension)

a
I =  eq \f(t,Q) 
b
Q = I ( t

c
t =  eq \f(I,Q) 
d
Q =  eq \f(I,t) 
eq \o((,b)
7.
 eq \f(Coulomb,Time) = ?  (Comprehension)

a
volt
b
watt

c
ampere
d
ohm
eq \o((,c)
8.
What is ampere?  (Comprehension)

a
volt/time
b
watt/time

c
ohm/time
d
coulomb/time
eq \o((,d)
9.
Which of the symbol applies to an ampere  (knowledge)

a
Cs–1
b
C–1s

c
C–1s–1
d
Cs–2
eq \o((,a)
10.
What is the origin of electric current? (knowledge)

a
flow of protons
c
how of electrons

c
flow of neutrons
d
how of positrons
eq \o((,b)
(
Multiple Completion-Based 


Creative MCQs with  Answer
11.
Electric current belongs to–– (Comprehension)

i.
a potential difference


ii.
either a conduetor or an insulator 


iii.
a certain 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((,b)
12.
Symbolic expressions belonging to electric current––.  (Comprehension)

i.
NC–1

ii.
Cs–1 


iii.
A 

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)
	((( 11.2
Direction of Electric Current and Direction of Electron Flow and
(((  11.3
Electric Symbols


· Electric current is, in fact, the flow of negative charges or of electrons.
· The actual direction of electric current is from lower potential to higher potential, just opposite to the direction of conventional current.
· An electric circuit is formed when two plates of a cell are joined to the ends of a resistor or an electric device.    
( General Creative MCQs with Answer
13.
What does 'A' stand for?
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 (Comprehension)

a
fixed resistor
b
variable resistor

c
earth connector
d
flow of electron
eq \o((,d)
14.
Which of the figures symbolizes a fuse  (Knowledge)
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a

b
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c

d

eq \o((,a)
15.
What does the figure represent?  (Knowledge)
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a
fuse
b
bulb

c
saritch
d
cell
eq \o((,b)
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(Knowledge)

a

b


[image: image30.wmf][image: image31.wmf]

c

d

eq \o((,c)
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17.
               What does the symbol stand for? 

(Knowledge)

a
fixed resistor
b
variable resistor

c
fuse
d
battery
eq \o((,d)
18.
What symbols look alike?  (Application)

a
cell and battery


b
battery and fuse

c
cell and fuse


d
battery and earth connector
eq \o((,a)
19.
Which of the symbols is not of the shape of a cirele?  (Comprehension)

a
bulb
b
battery

c
ammeter
d
voltmeter
eq \o((,b)
(
Multiple Completion-Based 


Creative MCQs with  Answer
20.
Figures looking alike shape ––? (Application)

i.
ammeter


ii.
voltmeter 


iii.
galvanometer 

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)
21.
The instruments having circle-shaped symbols are used for–– (Higher Order Thinking)

i.
measuring electric current


ii.
measuring potential difference 


iii.
detecting current flow 

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)
22.
Symbols looking like an ECG –– (Application)

i.
fixed resistor


ii.
variable resistor 


iii.
earth connector 

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)
23.
Vertical lines apply to the symbols of –– (Higher Order Thinking)

i.
fuse


ii.
cell 


iii.
battery 

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)
	((( 11.4 Conductor, Insutator and Semiconductor  


· Solids are classified into three groups on the basis of the property of electric conductivity –––– (i) conductor (ii) insulator and (iii) semiconductor.
· Metallic wires are used in electric connection because metals are good conductors.
· Insulators are those substances that do not allow electric current to flow. Plastic, rubber, glass and dry wood are a few examples of insulators. They are also known as non-conductors. 
· Materials like germenium and silicon has a conduction capacity lying between conductors and insulators. These materials are known as semiconductors. The conduction capacity of these materials can be increased by adding suitable impurities.
( General Creative MCQs with Answer
24.
What material is house wiring commonly done with  (Comprehension)

a
iron
b
aluminum

c
tungsten
d
copper
eq \o((,d)
25.
Malaysia ranks first in producing a natural insulator in the world. What is it?  (Application)

a
rubber
b
ceramic

c
germenium
d
bran-board
eq \o((,a)
26.
Which of the substances has a conduction capacity much lower than a conductor but much higher than an insulator?  (Comprehension)

a
calcium carbonate
b
silicon

c
fiber glass
d
carbon
eq \o((,b)
27.
Which of the substances is a nonconductor?  (Knowledge)

a
zinc
b
lead

c
charcoal
d
germenium
eq \o((,c)
28.
Which of the substances is an insulator?  (Knowledge)

a
tin
b
nichrome

c
silicon
d
porcelain
eq \o((,d)
	((( 11.5
Relationship Between Potential Difference and Electric Current: Ohm's Law


· Ohm's law : The current passing through a wire at a constant temperature is proportional to the potential difference between its two ends. Symbolically,  eq \f(V,I)  = R. (V ( potential difference, I ( current, R ( resistance)
· In case VA> VB, V = VA – VB.
· In case VB > VA, V = VB – VA. 
· I ( R.
( General Creative MCQs with Answer
29.
Which of the relations is correct?  (Knowledge)

a
I( R
b
I ( R–1

c
I ( R  eq \s\up11(\f(1,2)) 
d
 I ( R eq \s\up11(–\f(1,2)) 
eq \o((,b)
30.
Which of the relations is correct?  (Knowledge)

a
I ( V
b
I ( V–1

c
I ( V  eq \s\up11(\f(1,2)) 
d
 I ( V eq \s\up11(–\f(1,2)) 
eq \o((,a)
31.
Which of the relations is correct?  (Comprehension)

a
V = IR–1
b
V = RI–1

c
I = VR–1
d
I = RV–1
eq \o((,c)
32.
What will be the magnitude of resistance in case of an electric current of 4.5 ampere and a potential. difference of 12.4 Volt? (Application)

a
0.3548(
b
0.5483(

c
1.281(
d
2.818(
eq \o((,d)
33.
What will the current measure if a resistance of 4.5( and a potential difference of 20(8 volt apply  (Applicaiton)

a
4(622 ampere
b
4(262 ampere

c
0(216 ampere
d
0(621 ampere
eq \o((,a)
34.
What will the potential difference measure in case of a current of 7(2A and a resistance of 18(97(  (Application)

a
2(635V
b
136(584V

c
26(35V
d
13(6584V
eq \o((,b)
(
Multiple Completion-Based 


Creative MCQs with  Answer
35.
Ohm's law includes––. (Comprehension)

i.
electric intensity.


ii.
Electric current. 


iii.
electric potential. 

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)
36.
Resistance differs in case of different ––. (Comprehension)

i.
length of the same conductor


ii.
material of the same cross- sectional area 


iii.
magnitudes of current flowing through the same conductor 

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)
37.
Features of the graph derived from Ohm's law ––. (Higher Order Thinking)

i.
upward


ii.
rightward 


iii.
positive values of V and I 

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 38 and 39:
The filament of an electric bulb has a resistance of 435 ( and a potential difference of 220V.

38.
What amount of current flows through the filament  (Application)

a
0(508A
b
0(805A

c
1(979A
d
0(979A
eq \o((,a)
39.
What change would take place in current flow in case resistance were   eq \f(1,2) ( 435(?  (Application)

a
It would be half.
b
It would be thrice.

c
It would be one-fourth.
d
It would be the same.
eq \o((,b)
	((( 11.6
Resistance : Fixed and Variable Resistance


· Resistance is the quotient of potential difference by electric current. When the electrons move within the bulk of a conductor, they collide with the atoms and molecules of the conductor. Due to this, their motion is resisted and electric current is obstructed. This property of a conductor is called resistance.
· A resistor is conductor used in a circuit that has a known value of resistance. The main objective of using resistors is to control the amount of the amount flowing in a circuit.
· A resistor may either be of fixed value or of changeable value. 
· A rheostat is a good variable resistor which is commonly used in the labs.
( General Creative MCQs with Answer
40.
What instrument does the figure belong to?  (Application)
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a
ammeter
b
voltmeter

c
rheostat
d
fuse
eq \o((,c)
41.
What is the S.I. unit of resistance?  (Knowledge)

a
ampere
b
coulomb

c
volt
d
ohm
eq \o((,d)
42.
Which of the letters applies to resistance  (Knowledge)

a
(
b
(

c
(
d
(
eq \o((,a)
	((( 11.7 
Electromotive Force and Potential Difference 


· The electromotive force of a cell is measured in volts and may be regarded as the sumtotal of the potential differences which it can produce across all the various components of a circuit in which it is connected including the potential difference required to drive the current through the cell itself. The e. m. f. of a cell in volts is therefore defined as the total work done in joules per coulomb of electricity conveyed in a circuit in which the cell is connected.
· E (e. m. f) =  eq \f(W,Q) 
· The electricity flow through a conductor due to the potential difference between the two terminals. The potential difference between any two points is defined as the amount of work done to carry unit positive charge from one point to another of a circuit. When a dry cell is used in a torch, the electrical energy provided by the dry cell is converted into light and heat energy. The conservation of energy is maintained in this process of transformation of energy. The amount of energy converted across the light bulb for migration of unit positive charge is the potential difference between the two terminals of the bulb. Therefore, the potential difference between the two points of a circuit is defined as the amount of electrical energy converted to other forms of energy (e.g.- heat, light) when unit positive charge migrates between the two points. P.D ( = V) = I ( R
( General Creative MCQs with Answer
43.
Which of the relations is correct  (Comprehension)

a
E = WQ
b
E = WQ–1

c
Q = WQ–1
d
Q = EW–1
eq \o((,b)
44.
Which of the relations is incorrect?  (Comprehension)

a
E = WQ–1
b
W = EQ

c
W = EQ–1
d
Q = WE–1
eq \o((,c)
45.
Which of the relations is correct?  (Comprehension)

a
V = QW–1
b
Q = WV

c
W = VQ–1
d
W = VQ
eq \o((,d)
46.
Which of the relations is incorrect?  (Comprehension)

a
V = QW–1
b
V = WQ–1

c
W = VQ
d
Q = WV–1
eq \o((,a)
47.
V =? (Comprehension) 

a
NC–1
b
JC–1

c
((–m
d
((m2
eq \o((,b)
48.
What instrument is used in measuring e.m.f?  (Knowledge)

a
ammeter
b
electroscope

c
voltmeter
d
galvanometer
eq \o((,c)
49.
Which pair of the following physical quantities has the same unit?  ((Application)

a
charge and intensity
b
resistance and p.d.

c
e. m. f and resistance
d
P. d and e. m.f
eq \o((,d)
50.
What amount of energy applies to a charge of 0(4C and an e. m.f of 1(5V?  (Application)

a
0(6 joule
b
0(06 joule

c
0(267 joule
d
3(75 joule
eq \o((,a)
(
Multiple Completion-Based 


Creative MCQs with  Answer
51.
Reasons behind the presence of e. m. f in a dry cell ––. (Comprehension)

i.
chemical energy is converted to electrical energy.


ii.
the carbon rod keeps charges separated. 


iii.
electricity passes along close circuit. 

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)
	((( 11.8 Dependence of Resistance 


· The determinants of the resistance of a conductor are (i) the material/ materials of the conductor, (ii) temperature of the conductor, (iii) length of the conductor and (iv) cross-sectional area of the conductor.
· R = ((  eq \f(1,A) 
· The higher the temperature of the conductor, the higher is its resistance and vice-versa. 
· The greater the length of the conductor, the higher is its resistance and rice-versa.
· The greater the cross-sectional area of the conductor, the lower is its resistance and vice-versa.
( General Creative MCQs with Answer
52.
Which of the relations is correct?  (Comprehension)

a
R =(LA–1
b
R = ( AL(1

c
R2 = (lA2
d
R2 = (A2L–2
eq \o((,a)
53.
Which of the relations is incorrect?  (Comprehension)

a
R = (LA–1
b
L =  eq \f(R, (A) 

c
L =  eq \f((,AR) 
d
A = (LR–1
eq \o((,b)
54.
How many factors does resistance depend on?  (Comprehension)

a
two
b
three

c
four
d
six
eq \o((,c)
55.
What will the resistance of a conductor measure if its length is doubled?  (Application)

a
It will measure all the same.



c
It will be half the present value.

c
It will be one fourth of the resent value.


d
It will be twice the present value.
eq \o((,d)
56.
R ( ?  (Comprehension)

a
A
b
A–1

c
 eq \r(A) 
d
A–2
eq \o((,b)
57.
What change will take place in the resistance of a wire if its cross-sectional area is doubled ?  (Application)

a
It will be half the present value


b
It will be twice the present value

c
It will be one-fourth of the present value


d
It will measure as it is


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


Creative MCQs with  Answer
58.
In case of no change in temperature (Comprehension)

i.
R ( A–1

ii.
R ( L 


iii.
( = (m 

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)
	((( 11.9 Resistivity and Conductivity 


· Resistivety is otherwise called specific resistance.
· The specific resistance (also known as resistively) of a conductor refers to the resistance of the conductor of unit length and unit cross- sectional area in case of a constant temperature. Symbolic ally, R = (  eq \f(L,A) 
· The reciprocal quantity of resistance is called conductance. Like that, the reciprocal quantity of specific resistance is called conductivity. Conductivity is expressed by the letter ( The value of depends on the type of material of the conductor and its temperature. If, the specific resistance of the material of a conductor is (, the conductivity of its material is ( =  eq \f(1,() 
· As the unit of ( is (-m, Therefore, the unit of ( is ((m)–1.  
( General Creative MCQs with Answer
59.
Which of the relations is correct?  (Application)

a
(( =  eq \f(1,4) (d2 (  eq \f(R,L) 
b
(( =  eq \f(1,4) (d2 (  eq \f(L,R) 


c
(( =  eq \f(1,4) (r2 (  eq \f(R,L) 
d
(( =  eq \f(1,4) (r2 (  eq \f(L,R) 
eq \o((,a)
60.
Which of the relations is correct? (Higher Order Thinking)

a
( = 3.142 ( r2 (  eq \f(R,L) 
b
( = 0(7857 ( d2 (  eq \f(R,L) 

c
( =  eq \f(22,7)  ( r2 (  eq \f(R,L) 
d
( =  eq \f(22,7)  ( d2 (  eq \f(R,L) 
eq \o((,b)
61.
Which of the relations is incorrect?  (Higher Order Thinking)

a
( = 0.7857 ( d2 (  eq \f(R,L) 
b
( = 3.142 ( 0(25 ( d2 (  eq \f(R,L) 

c
( = 0.7857 ( 2r2 (  eq \f(R,L) 
d
( = 3.142 ( 0.25((2r)2(  eq \f(R,L) 
eq \o((,d)
62.
What does the letter ( stand for?  (Knowledge)

a
resistance
b
intensity

c
conductivity
d
resistivity
eq \o((,d)
63.
What will ( measure if A, R and L measure 2 ( 10–7 m2, 75( and 15m respectively?  (Application)

a
10–6(m
b
10–7(m

c
10–8(m
d
10–9(m
eq \o((,a)
64.
The cross-sectional area of a wire is  2 (10–7m2. What material the wire is made up of if it has a length of 15m, a resistivity of 10–6(m and a resistance of 75(?  (Higher Order Thinking)

a
tungsten
b
nichrome

c
copper
d
brass-silver alloy
eq \o((,b)
65.
Which of the materials has the least resistivity?  (Knowledge)

a
nichrome
b
copper

c
silver
d
tungsten
eq \o((,c)
66.
What quantity is reciprocal to resistance?  (Knowledge)

a
capacitance
b
intensity

c
conductivity
d
conductance
eq \o((,d)
67.
What quantity is reciprocal to resistivity (specific resistance)?  (Knowledge)

a
conductivity
b
conductance

c
intensity
d
induction
eq \o((,a)
68.
Which of the relations is correct?  (Comprehension)

a
(( = (
b
(( = 1

c
(( <1
d
(( <1
eq \o((,b)
69.
What letter is used for symbolizing conductivity?  (Knowledge)

a
(
b
(

c
(
d
(
eq \o((,c)
70.
What does the letter ( stand for?  (Knowledge)

a
specific resistance
b
capacitance

c
resistance
d
conductivity
eq \o((,d)
71.
What is the S.I unit of conductivity?  (Knowledge)

a
(m
b
(m–1

c
(m–1
d
(m–1
eq \o((,b)
72.
Which of the metals has a resistivity of 5(5 
10–8(m?  (Knowledge)

a
tungsten
b
copper

c
iron
d
aluminum
eq \o((,a)
73.
A 115m long wire has a specific resistance of 10–6(m. The cross sectional area of the wire is 2 (10–7m2. What is the resistance of the wire?  (Application)

a
0.075(
b
0.75(

c
75(
d
575(
eq \o((,d)
74.
A wire of diameter 1mm has a resistance and resistivity of 200( and 4(8 ( 10–7(m respectively. What is the length of the wire?  (Application)

a
327. 80m
b
237.08m

c
327.08m
d
273.08m
eq \o((,c)
(
Multiple Completion-Based 


Creative MCQs with  Answer
75.
Correct equations ––. (Comprehension)

i.
( = (–1

ii.
I = Qt–1 


iii.
R = (LA–1

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)
76.
In comparision to copper, nichrome has a ––.  (Comprehension)

i.
higher resistivity


ii.
higher melting point


iii.
lower conductivity 

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 77 and 78:
A wire having a cross sectional area of 2 ( 20–7m2 is commonly used in electric heaters. The specific resistance of the wire is 10–6(m.

77.
What element is the wire made up of (Application)

a
copper 
b
nichrome

c
silver
d
aluminum
eq \o((,a)
78.
What is the conductivity of the wire (Application)

a
0.00001(m–1 
b
0.000001(–1

c
0.0001(m–1
d
0.0000001(–1
eq \o((,b)
	((( 11.11
Equivalent Resistance and its Uses in Circuit


· When the terminals of a cell are joined to the ends of a resistor an electric circuit is formed. If several resistors are connected end to end in the circuit so as to form a  continuous path , they are said to be in series and the same current flows through each. The current may be measured with an ammeter which is placed in series with the resistors.
· A number of resistors R1, R2, R3, in ohms, are said to be connected in series if they are connected end to end consecutively so that the same current I. in amperes, flows through each of them.
· Resistors are said to be in parallel when they are placed side by side and their corresponding ends joined together. The same potential difference will thus be applied to each, but they will share the main current in the circuit. 
· In case a single resistor is used instead of a combination of resistors but neither current not potential difference gains no change in the circuit, the resistance is called the equivalent resistance of the combination.
( General Creative MCQs with Answer
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79.



What amount of current applies to point b?  (Application)

a
I1
b
I2

c
I1 + I2
d
I1 – I2
eq \o((,c)
[image: image35.wmf]80.
Which of the figures indicate the right connection?  (Higher Order Thinking)
[image: image36.jpg]
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c
 
d
 
eq \o((,c)
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81.



What amount of current passes through the resistor  (Application)

a
60A
b
6.67A

c
0.15A
d
0A
eq \o((,b)
81.
Which of the relations applies to a parallel connection?  (Comprehension)

a
(VA – VB) = 0
b
(VA – VB)> 0

c
(VA – VB) < 0
d
(VA – VB) = 1
eq \o((,a)
83.
Which of the relations applies to a parallel connection?  (Comprehension)

a
 eq \f(VA,VB) > 1
b
 eq \f(VA,VB)  = 1

c
 eq \f(VA,VB) <1
d
 eq \f(VA,VB) > 0
eq \o((,b)
84.
Which of the relations is correct (in case of a  series connection)?  (Comprehension)

a
Rs = R1 + R2 + R3
b
Rs =  eq \f(1, R1 + R2 + R3) 

c
 eq \f(1,Rs) =  eq \f(1,R1)  +  eq \f(1,R2) 

 eq \f(1,R3) 
d
Rs = R1–1 + R2 + R3
eq \o((,a)
[image: image40.jpg]


85.



What is the equivalent resistance of the circuit?  (Application)

a
1A
b
3A

c
6A
d
9A
eq \o((,a)
86.
What will the equivalent resistance measure if two resistance of 552 and 10( are connected?  (Application)

a
5(
b
3.333(

c
10(
d
15(
eq \o((,b)
[image: image41.jpg]—i—



87.



What magnitude of equivalent resistance does the figure refer to?  (Application)

a
5(
b
10(

c
12.5(
d
17.5(
eq \o((,c)
88.
Which of the relations is correct (in case of a paralled connection)?  (Knowledge)

a
Rp = R1 + R2
b
Rp =  eq \f(1,R1)  +  eq \f(1,R2) 

c
Rp =  eq \f(1,R1 + R2) 
b
Rp =  eq \f(R1R2, R1 + R2) 
eq \o((,d)
89.
What amount of electric current applies to the circuit?  (Applicaiton)
[image: image42.jpg]






a
1A
b
2A

c
3A
d
6A
eq \o((,=)
90.
Two resistances measuring 12( and 18( are connected to a parallel combination. What will the current measure if the potential difference is 24V?  (Application)

a
2.23A
b
2.92A

c
3.33A
d
3.64A
eq \o((,c)
91.
Two resistances measuring 12( and 18( are connected to a parallel combination. What will the potential difference measure if the electric current is 3.33A?  (Application)

a
24V
b
30V

c
6V
d
12V
eq \o((,a)
92.
Two resistances are connected to a parallel combination. One of the resistances measures 12(. What will the other resistance measure if potential difference and electric current are 24V and 3.33A respectively?  (Application)

a
12(
b
14(

c
16(
d
18(
eq \o((,d)
[image: image43.jpg]


93.
What does Rp measure in the figure below?  (Application)

a
2R
b
3R

c
0.5R
d
0.75R
eq \o((,c)
[image: image44.wmf]94.



What magnitude of equivalent resistance applies to the circuit? (Application)

a
3(
b
4(
[image: image45.wmf]
c
2(
d
1(
eq \o((,a)
95.



I = ?   (Application)

a
2A
b
0.5A

c
3.86A
d
2.86A
eq \o((,d)
[image: image46.wmf]96.



R = ?  (Application)

a
20(
b
15(

c
10(
d
5(
eq \o((,b)
97.
What is the appropriate connection of the ammeter in case of current flow through a resistance of 2(?  (Higher Order Thinking)
[image: image47.wmf][image: image48.wmf]
a

b
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c

d

eq \o((,b)
98.
What amount of electric current will pass through a resistance of 5( in case the circuit is switched off  (Higher Order Thinking)

[image: image51.wmf]



a
1.4A
b
1.6A

c
0.4A
d
0.6A
eq \o((,d)
99.



What is the effective resistance along XY?  (Application)

a
5(
b
10(

c
16(
d
25(
eq \o((,a)
100.
What magnitude of equivalent resistance will apply to the resistances of 10( and 15( in case they are in parallel connection?  (Application)

a
25(
b
5(

c
1.5(
d
0.666(
eq \o((,d)
101.
What will the equivalent resistance measure in case each of the three resistances measures 3( and connects in parallel combination  (Application)

a
9(
b
6(

c
3(
d
1(
eq \o((,d)
102.


What is tghe equivalent resistance of this circuit?  (Applicaiton)

a
4(
b
2(

c
1(
d
0.5(
eq \o((,c)
(
Situation Set Based Creative 


MCQs with Answer
Read the following extract and answer the question numbers 103 and 101:

Take a look to the figure below and answer the question numbers 103 and 104.




103.
I =? (Application)

a
0.5 
b
1A

c
2A
d
2.5A
eq \o((,c)
104.
Suppose, the same current is desired at the absence of R3. What change is to be caused for changing the equivalent resistance of R1 and R2?  (Application)

a
It is to be reduced by half the magnitude.

 
c
It is to be reduced by a quarter the magnitude.

c
It is to be reduced by twice the magnitude.


d
It is to be reduced by fourfold the magnitude.
eq \o((,a)

Take a look to the figure below and answer the question numbers 105 and 106.




105.
Which of the statements applies to the figure?  (Higher Order Thinking)

a
R1 and R2 are in series while R3 is in parallel connection.


b
R2 and R3 are in parallel while R1 is in series connection.

c
R1 and R2 are in parallel while R3 is in series connection.


d
R1 and R3 are in series while R2 is in parallel connection.


eq \o((,b)
106.
What magnitude of current flowy through the circuit? (Application)

a
0.3A 
b
0.6A

c
0.9A
d
0.18A
eq \o((,d)

Take a look to the figure below and answer the questions members 107 and 108


107.
Suppose, S is detatched. What is the equivalent resistance? (Application)

a
4.82(
b
5.2(

c
1.073(
d
1.083(
eq \o((,b)
108.
In case S is in connection ––. (Higher Order Thinking)

i.
A3 measures 2A


ii.
A1: A2 = 3 : 2 


iii.
E.R = 1.2(

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((,c)
	((( 11.12 Electric Power 


· Power is the rate of doing work, or the rate at which energy is produced. Hence
P
=  eq \f(energy released, time) =  eq \f(VIt,t) = VI
· The power-equation may be written in three different forms :
P = VI

P = I2R

P =  eq \f(V2,R) 
· Power is measured in joule/second and the unit of power is the watt. 1 watt = 1 joule/second or 1W=1Js–1.

The watt is a small unit. Larger units are


1 kilowatt (KW) = 1000W = 103W


1megawatt(MW) = 1 000 000 W = 106W
· The power of normal electrical appliances is usually stated in watt or kilowatt. The potential difference which should be applied to it is also stated, because it is meaningless to state the wattage without also stating the voltage. For example, an electric light bulb for use in the house is marked 100 W 240 V; a car headlamp bulb is marked 48 W 12 V. The resistance of the bulbs may be obtained from the equation P = V2/R or R V2/p.
· Electrical energy that is used has to be paid for Electricity is sold in units of kilowatt hour (KW-h). As the name suggests, if one kilowatt of electricity is used for one hour, 1KW-h of electrical energy is used.
1KW-h
= 1000Js–1 ((60 ( 60)s


= 1000 ( 60 ( 60J


= 3600 000J

For the price of one unit of electricity a 1 KW electric oven can be used for 1 hour, a 3 KW immersion heater can be used for 20 minutes or a 100 W electric lamp can be used for 10 hours. The power of a 26-inch colour television set is about 150 W, so the TV set can run for about 7 hours on one unit of electricity.
· W = VQ = 12Rt =  eq \f(V2,R)t joule 
· P =  eq \f(W,t) 
( General Creative MCQs with Answer
109.
Which of the relations is correct?  (Knowledge)

a
W = VIt
b
W =  eq \r(VIt) 

c
W =  eq \f(VI,t) 
d
W =  eq \f(Vt,I) 
eq \o((,c)
110.
Which of the relations is correct?  (Application)

a
I =  eq \f(\r(W),Rt) 
b
I =  eq \f(W,\r(Rt)) 

c
I =  eq \r(\f(W,Rt)) 
d
I =  eq \b\bc\((\f(W,Rt)) 2
eq \o((,c)
111.
Which of the relations is incorrect?  (Comprehension)

a
I =  eq \b\bc\((\f(W,Rt)) 2
b
R =  eq \b\bc\((\f(W,I2t)) 2

c
t =  eq \f(W,I2R) 
d
I=  eq \b\bc\((\f(W,Rt)) 2
eq \o((,d)
112.
W = ?  (Knowledge)

a
 eq \f(V2,R)  ( t
b
 eq \f(V2,t) ( R

c
 eq \f(R,t)  ( v2
d
 eq \f(V,R) ( t2
eq \o((,a)
113.
V = ?  (Application)

a
 eq \b\bc\((\f(WR,t))2 
b
 eq \b\bc\((\f(WR,t))\s\up11(\f(1,2)) 

c
 eq \f(WR,t2) 
d
 eq \f(WR2,t) 
eq \o((,b)
114.
Which of the relations is correct?  (Comprehension)

a
P = (IR)2
b
P = IR–2

c
P = I2R
d
P = IR2
eq \o((,c)
115.
I = ?  (Application)

a
 eq \b\bc\((\f(P,R))2 
b
 eq \f(P,\r(R)) 

c
 eq \f(\r(P),R) 
d
 eq \r(\f(P,R)) 
eq \o((,d)
116.
Which of the relations is correct?  (Comprehension)

a
P =  eq \f(V2,R) 
b
P =  eq \f(R,V2) 

c
P =  eq \b\bc\((\f(V,R))2 
d
P = eq \r(\f(V,R)) 
eq \o((,a)
117.
Which of the relations is correct?  (Comprehension)

a
V =  eq \r(PR) 
b
V = PR2

c
P =  eq \f(V2,R) 
d
R = eq \f(V2,P) 
eq \o((,b)
118.
What is the SI unit of electric power?  (Knowledge)

a
watt
b
joule

c
coulomb
d
ampere
eq \o((,a)
119.
What power does a television set usually have?  (Knowledge)

a
40V ( 50W
b
50V – 60W

c
60V – 70W
d
70V – 80W
eq \o((,c)
120.
What is the highest power of an energy saving bulb (Comprehension)

a
10V
b
20V

c
30V
d
40V
eq \o((,c)
121.
1KW–h =?  (Knowledge)

a
3.6 ( 103 joule
b
3.6 (104 joule

c
3.6 (105 joule
d
3.6 (106 joule
eq \o((,d)
122.
(  =?  (Higher Order Thinking)

a
(V ( V)/J
b
V/J

c
(J ( J)/V
d
A/V
eq \o((,a)
123.
What magnitude of power applies to a potential difference of 110V and a resistance of 244 (?  (Application)

a
22(18 watt
b
49(59 watt

c
221(8 watt
d
495(9 watt
eq \o((,b)
124.
What is the current passing through an appliance if its power is 150 watt and the p.d. is 110 volt  (Application)

a
0(7333amp
b
1(3636 amp

c
0(3737 amp
d
1(6363 amp
eq \o((,b)
125.
Mr. ABC uses 5 bulbs each having a power of 100 watt and another 5 bulbs  each having a power of 60 watt  for a total period of 10 hours a day. How many units of electricity does he consume everyday?  (Application)

a
5 units
b
6 units

c
7 units
d
8 units
eq \o((,d)
126.
Mr ABC uses 5 bulbs each having a power of 100 watt and another 5 bulbs each having a power of 60 watt and for a total period of 10 hours a day. How many units of electricity does he consume in the month of December?  (Higher Order Thinking)

a
224 units
b
232 units

c
248 units
d
240 units
eq \o((,c)
127.
A bulb is labeled 220V – 440W. What is its resistance?  (Application)

a
110(
b
2(

c
0(5(
d
100(
eq \o((,a)
128.
A bulb has a power of 40W. How many hours does it require to make one unit of electricity?  (Application)

a
20 hours
b
25 hours

c
40 hours
d
20 hours
eq \o((,b)
129.
1 W– h = ?  (Comprehension)

a
36 joule
b
360 joule

c
3600 joule
d
1000 joule
eq \o((,c)
130.
Mr ABC keep his AKAI music system having a power of 60W on for 5 hours a day. What will be the consumption of electricity in the month of september?  (Higher Order Thinking)

a
0.9 k-W hour
b
9 k-W hour

c
10 k-W hour
d
30 k-W hour
eq \o((,b)
(
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131.
Quantities labelled on electric appliance ––. (Comprehension)

i.
power


ii.
potential difference 


iii.
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)
132.
In case a bulb labelled 100W–200V,––. (Application)

i.
it has a resistance of 484(

ii.
 it has a p.d. of 220V.


iii.
0.455A of current passes through its filament.

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)
133.
Incorrect relations ––. (Higher Order Thinking)

i.
P = VI–1

ii.
P = V2R–1 


iii.
W = V2Rt–1 

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)
(
Situation Set Based Creative 


MCQs with Answer
Read the following sentence and answer the question numbers 134, 135 and 136.
A bulb is labeled 220V– 60W

134.
What magnitude of resistance applies to the bulb? (Application)

a
484( 
c
242(

c
806(76(
d
403(67(
eq \o((,c)
135.
What amount of current flows through its tungsten filament (Application)

a
3.67A
b
3.76A

c
2.7A
d
0.27A
eq \o((,d)
136.
What magnitude of potential difference will result in the least brightness (Higher Order Thinkang)

a
55V 
b
110V

c
165V
d
220V
eq \o((,a)
	((( 11.14 Safe and Effective Use of Electricity


· During the transmission of electricity at a high voltage, the loss that takes place due to the power grid or decrease of conductance to a large extent.
· Increasing the transmission line voltage is the most effective measure for overcoming system loss.
· When the demand of electricity exceeds the supply or generation, in a particular area the authority is forced to switch off or to disconnect the power distribution for a while in some parts of the distribution network. This is called loadshedding. When the sub station gets the supply according to its demand, then it distributes electricity in that region again. 
· Uses of electricity can be dangerous due to the following three reasons:

1. Damaged insulation


2. Overheating of the cables


3. Damped conditions
· The devices which ensure safe use of electricity are as follows :

1. Circuit breaker


2. Fuses


3. Correct connection of switch 


4. Earth wire

( General Creative MCQs with Answer
137.
What is the potential of a neutral wire?  (Knowledge)

a
(
b
0

c
> 0
d
< 0
eq \o((,b)
(
Multiple Completion-Based 
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138.
Devices requiring earthling line––– (Comprehension)

i.
washing machine


ii.
refrigerator 


iii.
X-ray machine 

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)
139.
Statements applying to a fuse––. (Comprehension)

i.
the circuit gets disconnected when it melts.


ii.
it lowers the rate of excessive current flow. 


iii.
it is much similar to a circuit breaker with respect to functioning.

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)
140.
Circuit disconnecting devices––. (Comprehension)

i.
circuit breaker


ii.
fuse 


iii.
earthing wire

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)

eq \o(((((,Ques.(1) The length and cross sectional area of a nichrome wire used in a electrical heater & are 30 m and 2 ( 10–7 m2 respectively. The resistivity of nichrome is 100 ( 10–8 ( m. The nichrome wire is replaced by a copper wire of identical length and cross-sectional area. The resistivity of copper is 1.7 ( 10–8 ( m.



a.
What is resistance?
1

b.
Why the resistance of a conductor increases with increasing temperature?
2

c.
Determine the resistance of the copper wire.
3

d.
Analyze the logic of using copper wire. 
4

Answer to the question no. 1
eq \o((,a) Resistance simply means obstruction. When the electrons move within the bulk of a conductor, they collide with the atoms and molecules of the conductor. Due to this, their motion gets resisted and electric current gets obstructed. This property of a conductor is called resistance. 

eq \o((,b) The resistance of a conductor increases with increasing temperature in case the conductor is a metal. At a particular temperature, the  resistance of a conductor of unit length and unit cross sectional area is called the specific resistance of that material (at that temperature). Resistance is directly proportional to temperature; symbolically, R =  eq \f(L,A) . Being L (length) and A (cross sectional area) constant, the higher the temperature, the higher is the resistance of the conductor. 

eq \o((,c) The Passage reveals that –––

the length of the copper wire, L = 30m

the cross - sectional area of the copper wire, 


A = 2 ( 10–7m2
specific resistance of the copper wire, 


 P = 1(7 ( 10–8( – m

Resistance of the wire, R = ? 

It is known to us that ––

R = ((  eq \f(L,A) 

= 1(7 ( 10–8 ( – m (  eq \f(30m, 2 ( 10–7m2) 

= 30 (  eq \f(1(7,2)  ( 10 – 8 + 7 (

= 15 ( 1(7 ( 10–1(

= 2(55(.

The resistance of the copper wire is 2(55(.


eq \o((,d) Using copper wire instead of michrome wire in an electric heater is not logical. Both the wires (copper and nichrome) are of indentical length and cross-sectional area. However, they differe in properties like resistivity, conductivity and melting point. The resistivity of copper is 1(7(10–8( –m while the resistivity of nichrome is 100(10–8 ( –m. the fact simply indicates that the copper wire will produce higher heat in comparision with with nichrome. But it should not be all about an electric heater. Since copper has a much lower resistivity and melting point, it is likely to cause a fire incident. Though nichrome will not produce as much heat as copper does, it ensures safety. 

We must consider our safety measures first; heating ranks next to safety.

eq \o(((((,Ques.(2) Alvi uses a bulb of 220V–100W during his study for 3 hours daily. On the contrang his brother Alif uses a table. lamp of 220V–– 40W for 4 hours dialy. The cost of each unit of electrical enegry is 3.5 taka.

a.
Write down the Ohm's law.
1

b.
Explain, what will be the change in resistance of a conductor if the length is increased by 5 times provided that the temperature, material and area of cross section remain unchanged?
2

c.
Determine the current of the lamp used by Alif.
3

d.
Who is economical  between Alvi and Alif considering money? Analyze with mathematical arguments. 
4

Answer to the question no. 2
eq \o((,a) Ohm's Law :  The current passing through a wire at a constant temperature is proportional to the potential difference between its two ends. Symbolically,  eq \f(V,I)  = R.

(V ( Potential difference, I ( Current, R ( resistance) 

eq \o((,b) The determinants of resistance of a wire are the material of the wire, the length of the wire, the cross-sectional area of the wire and also the temperature of the wire. The symbolic expression is : 

R = (  eq \f(L,A) (R, (, L, A stand for resistance, temperature, length and cross-sectional area of the wire respectively). Being  ( and A unchanged, R increases, equally with the increase of L.

 eq \f(R1,R2)  =  eq \f((\f(L,A), (\f(5L,A))  =  eq \f(1,5) 
( R2 = 5R1.

Resistance increases by length times as L is increased by 5 times.
eq \o((,c) Determining the current of the lamp used by Alif : The passage states that the lamp Alif uses has a potential difference of 220V and a power of 40W. We need of find out the current, I.

We know,


P = VI

or, I =  eq \f(P,V) 

=  eq \f( 40W, 220V) 

= 0.18A

The current of the lamp used by Alif is 0.18A


eq \o((,d) Whether Aliv or Alif is economical depends on their daily cost for electricity that solely depends on the total units of electric energy each of them use a day.

In case of Alvi : 

p1 = 100W

t1 = 3hrs

(w1
=  eq \f( p1t1,1000) kilowatt -hour


=  eq \f(100 ( 3, 1000) 
" 
"


= 0(3
" 
"

Cost
= 0(3 kilowatt- hour ( 3(5 taka/kilowatt- hour


= 1(05taka

Incase of Alif : 

p2 = 40W

t2 = 4hrs

(w2 
=  eq \f(p2t2,1000)  kilowatt- hour


=  eq \f( 40 ( 4, 1000)  kilowatt - hour


=  eq \f(160, 1000) 
" 
"


= 0(16
" 
"

Cost 
= 0.16 kilowatt-hour ( 3(5 taka/ kilowatt- hour


= 0(56 taka

Evidently, Alif is economical considering the use of electric energy as well as cost.

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

Information : Resistance = 5(
Reading of the voltmeter (switch on ) : 3V

Reading of the voltmeter (switch off) : 2.5v
 
a.
When does the resistance of a conductor measures 1(?
1

b.
In what way are potential difference, current flow and resistance correlated?
2

c.
Find out the amount of current flowing through the filament and the power of the bulb when the switch is on.
3

d.
Examine whether the relation I =  eq \f(E, R + P) applies to this circuit. 
4

Answer to the question no. 3
eq \o((,a) The resistor of a conductor measures 1( only when the change in potential difference is exactly same to that in the current passing through the conductor. 

eq \o((,b) Ohm's law reveals the correlation among potential difference (v), current flow (I) and resistance (R). the measure for current flow is the ratio of V to R. I is directly proportional to V and inversely proportional to R. The higher is the magnitude of  v, the higher will be that of I and vice-versa. On the other hand, the higher is the magnitude of R, the lower will be that of I and vice-versa.

eq \o((,c) According to the information and the questions,

Potential difference, v = 3V

resistance, R=5(
Current flow, I = ?

Let us apply Ohm's law,


I =  eq \f(v,R)  =  eq \f(3V,5R) 

  = 0.6A

Now, power of the bulb, P
= vI



= 3V ( 0.6A


=1(8W.

The amount of current and the power of the bulb are 0.6 A and 1(8W respectively.

eq \o((,d) I, E, R and r stand for amount of current, electromotive force, external resistance and internal resistance respectively.

In case of R, V = RI while in case of r, V = rI.

It is known to us that the electromotive force of a circuit measures the sum of the potential difference belonging to that circuit.

Symbolically, E = v + v1


Or, E = RI + rI 

or, E = I (R + r)

or, I (R + r) = E

( I =  eq \f(E, R + r) 
Evidently, the relation I =  eq \f(E, R + r)  applies to this circuit.

eq \o(((((,Ques.(4) 
	Name of the appliance
	Power of the appliance
	Number of the appliance
	Daily use

	Big bulb
	100W
	02
	04 hours

	Small bulb
	60W
	03
	06 hours

	LED television
	100W
	01
	06 hours

	Refrigerator
	300W
	01
	24 hours

	Computer
	200W
	01
	10 hours


a.
What is electric current in fact?
1

b.
How are the units volt, joule and coulomb correlated.
2

c.
Express the total power use in kilowatt hour.
3

d.
The cost will be higher in the month of March, 2015 than in the month of February, 2015. Scrutinize the statement.  
4

Answer to the question no. 4
eq \o((,a) Electric current is, in fact, the flow of negative charges or of electrons.

eq \o((,b) The units volt, joule and coulomb belong to the quantities electromotive force (E), work done (W) and the unit positive charge (Q), the symbolic expression of E. W and Q  is E =  eq \f(W,Q) . So, higher joules refer to higher volts and vice- versa. On the contrary, higher coulombs refer to lower volts and vice versa. Again, joule is the product of volt and coulomb.
eq \o((,c) There are five appliance having a total power of 760W (= 100W + 60W + 100W + 300W + 200W)

Let us first find out the watt-hours in case of each appliance.

Big bulb 
: 10W ( 2 ( 4 hr 
= 800W–hour

Small Bulb 
: 60W ( 3 ( 6 hr
=1080 "
"

LED television
: 100W ( 1 ( 6 hr
= 600 "
"

Refriqerator
: 300W ( 1 ( 24 hr 
= 7200 "   "

Computer
: 200W ( 1 ( 10 hr
= 2000 "   "


Total power use
= 11680 Whr



= 11.68 Kilowatt-hr

The total power- use is 11.68 kilowatt-hour.

eq \o((,d) It is true that the cost will be higher in the month of march, 2015 than in the month of February, 2015 on the ground that March, 2015 consists of 31 days while February 2015 consists of 28 days.

We have already found out the daily total power-use which measures 11.68 kilowatt- hr. Consequently, the amount will be 327.04 kilowatt-hr in the month of February (11.68 kilowatt- hr ( 28 days) and 362.08 kilowatt-hr in the month of March (11.68 kilowatt-hr. ( 31 days). Clear, power- use is higher in March by 35. 04 kilowatt-hr (=362. 08 kilowatt-hr –327. 04 kilowatt-hr) than in February. In case a single kilowatt- hr cost 7 taka,  electricity bill March 2015 will be higher by 245.28 taka than for February 2015.

eq \o(((((,Ques.(5) The chart applies to a bulb.
	V
	0.2
	0.4
	0.6
	0.8
	1.0
	1.2

	I
	0.4
	0.8
	1.2
	1.6
	1.9
	2.2


Information: The bulb gives light when p.d. is 0.8V. 

a.
What is the relation between the cross- sectional area of a conductor and its resistance?
1

b.
In what way resistance, resistivity and conductivity relate to one another?
2

c.
Draw an I–V graph using the values of I and V and find out the resistance of the filament of the bulb before it has given light.
3

d.
Prove that Ohm's law applies before but not after putting on the bulb. 
4

Answer to the question no. 5
eq \o((,a) The resistance of a conductor is inversely proportional to the cross-sectional area of the conductor.

eq \o((,b) Resistivity of a conductor is the product of resistance and the ratio of the cross-sectional area of the conductor to the length of it.

Symbolically, (( = R (  eq \f(A,L)  =  eq \f (RA,L)  

Conductivity is the reciprocal quantity of resistivity. 

Symbolically, ( =  eq \f(1,()  =  eq \f(\f(1,RA),L)  =  eq \f(L,RA) 
That is, conductivity is the ratio of the length of the conductor to the product of resistance and cross sectional area of it.
eq \o((,c) To draw an I – V graph using the values of I and V, let us measure I (current flow) along the vertical axis and v (potential difference) along the horizontal axis.


By plotting the co-ordinating points (0.2, 0.4), (0.4, 0.8), (0.6, 1.2), (0.8, 1.6), (1.0, 1.9) and (1.2, 2.2), we get OPQ line which is straight upward upto point P but slightly curving from P to Q.

Let us now find out the resistance of the filament of the bulb. As per the information, effective polential difference is 0.8V and the correnponding current flow is 1.6A.

( Resistance =  eq \f(0.8V, 1.6A)  0.5(.
eq \o((,d) To Prove that Ohm's law applies before but not after putting on the bulb, it is noteworthy that Ohm's law does not include temperature of the conductor (in this case, the filament of the bulb).

As per the information as well as the I–V graph drown above, OP line is straight upward and has  originated from O, No temperature-rise applies from O to P.

( R =  eq \f(V,I)  =  eq \f(0.8V,1.6A)  = 0.5(
Since temperature- rise applies after P, part PQ of OPQ Line is slightly curving although it is still upward.

Resistance at Q =  eq \f(1.2V,2.2A)  = 0.5454(, a little higher than 0.5(. 

Evidently, Ohm's law applies to part OP but not to part PQ of the line OPQ.


eq \o(((((,Ques.(6) Kamal is ironing his clothes using an iron of 1000W and 48.4(. He notices that the fuse is getting out of order once and again. The current flow neasures 4.5A. Meanwhile, Kamal can change the resistance of the iron with resistors of 1( to 10(.
a.
What is the way to measure electromagnetic force?
1

b.
How is resistance influenced by temperature, length and cross-sectional area of the conductor?
2

c.
Find out the amount of current flow in case the fuse does not go out of order.
3

d.
Kamal needs to use the lowest resistance (1() to avoid the hazard he is undergoing. Elucidate the statement. 
4

Answer to the question no. 6
eq \o((,a) Dividing work done or energy spent by charge is the way to measure electromotive force. Symbolically, e.m. f =  eq \f(W,Q) . 

eq \o((,b) Resistance of a conductor is influenced by three quantities belonging to a conductor –– temperature, length and cross-sectional area in the way that it is directly proportional to both temperature and length but inversely proportional to the cross sectional area of the conductor. Symbolically, R = ( eq \f(L,A) , The higher the magnitude of either ( or L, the higher is the resistance. On the contrary, the higher the magnitude of A, the lower is the resistance.
eq \o((,c) The passage reveals that ––

The power of the iron, P = 1000W

The resistance the iron, R = 48.4(
In case the fuse does not go out of order, the following formala aplies.

P = I2R

or, I2 =  eq \f(P,R) 
or, I 
=  eq \r(\f(P,R)) 

=  eq \r(\f(1000W,48.4()) 

=  eq \r(20.66A) 

= 4.5454A

The amount of current-flow measures 4.5454A.

eq \o((,d) It is logical that Kamal needs to use the lowest resistance (1() to avoid the hazard that the fuse is getting out of order once and again.

We have already found out the amount of current flow, 4. 5454A which is little higher than the fuse can withstand (4.5A). Beyond doubt, getting rid of the hazard depends on lowering the current flow to a little extent. It is ultimately a matter of raising the resistance to some extent. To determine that particular resistance, we need to find out the potential difference (v). We know, v2 = PR 

 or, V
=  eq \r(PR) 

=  eq \r(1000W ( 48.4() 

= 220V.

Now, in case of a p.d. of 220V and a current flow (I) of 4.5A, R =  eq \f(220V, 4.5A)  = 48.89(.

That is, the fuse will not go out of order if R is 48.89( or more. So the additional resistance required = 48.89(  ( 48.4( = 0.49(.

However, the least resistance kamal has is 1( and so he needs to use it to get rid of the hazard he is undergoing.

eq \o(((((,Ques.(7) A certain amount of current is passing through a resistor at a particular potential difference. Another resistor having a resistance of 12( is connected in series. As a consequence, the current changes at a ratio of 5 : 3.
a.
What is the relation between resistivity and conductivity?
1

b.
How can you differentiate between resistance and resistivity?
2

c.
Find out the initial resistance of the circuit.
3

d.
Examine the fact that the ratio of the rates of the energy spent and that of change in current-flow is the same. 
4

Answer to the question no. 7
eq \o((,a) Resistivity and conductivity are inversely related to each -other. 

eq \o((,b) When the electrons move within the bulk of a conductor, they collide with the atoms and molecules of the conductor. This is why their motion gets resisted and so electric current is obstructed. This property of a conductor is called resistance. It is the quotient of  potential difference by electric current. Resistivily means specific resistance which refers to the resistance of a conductor of unit length and unit cross-sectional area at a Particular temperature. The unit of resistance is ( while that of resistivily is (-m.
eq \o((,c) Let us suppose, The initial resistance of the circuit is R1.

( In case of series conncetion, R2 = R1 + 12(.

Consequently, I1 =  eq \f(V, R1) 
and I2 =  eq \f(V, R2)  =  eq \f(V, R1 + 12() 
Now,  eq \f(I1,I2)  =  eq \f(V,R1)  (  eq \f(V, R1 + 12() 
i.e.,  eq \f(I1,I2) =  eq \f(R1 + 12(, R1) 
According to the passage,

 eq \f(R1 + 12(,R1)  =  eq \f(5,3) [(( I1 : I2 = 5 : 3]

or, 5R1 = 3R1 + 36((
or, 5R1 – 3R1 = 36((
or, 2R1 = 36((
( R1 =  eq \f(36,2) ( = 18(.

The initial resistance is 18(.
eq \o((,d) The ratio of change in current-flow is 5 : 3. We need to examine that the ratio of the rates of the energy spent is also 5 : 3.

We know, The rate of energy spent (or power) P =  eq \f((Potential difference)2, Resistance) 
That is, P1 =  eq \f (V2, R1) 
and   P2
=  eq \f (V2, R2) 
(     eq \f(P1,P2)  
=  eq \f(V2,R1)  (  eq \f(V2,R2)  =  eq \f(V2,R1)  (  eq \f(R2, V2) 

=  eq \f(R2,R1) 
Or,   eq \f(P1,P2)  
=  eq \f(R1 + 12(,R1) 

=  eq \f( 18( + 12(, 18() 

=  eq \f(30(,18() 

=  eq \f(5,3) 
( P1 : P2 = 5 : 3

The fact is examined that the ratio of the rates of the energy spent (or power) and that of change in current-flow is the same (5 : 3)

eq \o(((((,Ques.(8) Two resistance, 3( and 7( are connected in series combination. E and R measure 1.5V and 0.5( respectively.

a.
What is equivalent resistance?
1

b.
How can you differentiate between series connection and parallel connection?
2

c.
Find out the amount of current passing through the circuit.
3

d.
Illustrate mathematically that E is higher than V as per the stem-mentioned information. 
4

Answer to the question no. 8
eq \o((,a) In case a single resistor is used instead of a combination of resistors but neither current nor potential difference gains no change in the circuit, the resistance is called the equivalent resistance of the combination. 

eq \o((,b) When the terminals of a cell are joined to the ends of a resistor, an electric circuit is formed. If several resistors are connected end to end in the circuit so as to form a continuous path, they are said to be in series and the same current flows through each.

Resistors are said to be in parallel when they are placed side by side and their corresponding ends joined together. The same potential difference will thus be applied to each, but they will share the main current in the circuit. 
eq \o((,c) As the resistances (3( and 7() are connected in series combination, equivalent resistance (R) = 3( + 7( = 10(.

Electromotive force, E = 1.5V

Internal resistance, r = 0.5(.

( I 
=  eq \f(E, R + r) =  eq \f(1.5V, 10( + 0.5() 

=  eq \f(1.5V, 10.5() 

= 0.143A

The amount of current passing through the circuit is 0.143A.

eq \o((,d) We have just found out that the amount of current passing through the circuit (I) is 0.143A. 

We know, E = V + Ir

or, V
= E ( Ir


= 1.5V – 0.143A ( 0.5(

= 1.5V – 0. 0715V


= 1.4285V

Evidently, E (1.5V)( V (1.4285V)

The equation itself reveals that electromotive force is the sum of potential difference and the product of current and internal resistance.

eq \o(((((,Ques.(9) 
a.
What is the quotient of power by current flow called?
1

b.
How is W, V, R and t interdependent?
2

c.
Determine what amount of current passes through R1.
3

d.
Will any change take place in the magnitude of potential difference in case two external resistors are connected to the series? Support your reply with mathematical logic. 
4

Answer to the question no. 9
eq \o((,a) The quotient of power by current flow is called potential difference.

eq \o((,b) Work done or energy released (W) is directly proportional to time period (t) and also the square of potential difference while it (W) is inversely proportional to resistance (R). Higher magnitude of energy is released in case  of higher potential difference, longer time period and lower resistance. 

Yes, change will take place in the magnitude of potential difference (V) in case two external resistors are connected to series.
eq \o((,c) The frigure reveals that ––

external resistances, R1 = 5( and R2 = 15(
internal resistances, r = 0.25(
electromotive forec, E = 2V

Current flow through R1 = I = ?

Since R1 and R2 are in parallel connection, the equivalent resistance, R
=  eq \f(R1R2, R1 + R2) 


=  eq \f(5( ( 15(, 5( + 15() 


=  eq \f(75(2,20() 


= 3.75(


(  I =  eq \f(E, R + r)  
=  eq \f(2V, 3.75( + 0.25() 


=  eq \f(2V, 4() 


= 0.5A

Consequently, I(
= I (  eq \f(R2, R1 + R2) 


= 0.5A (  eq \f(15(, 5( + 15() 


= 0.5A (  eq \f(15(, 20() 


= 0.5A ( 0.75



= 0.375A.

0.375A current passes through R1.

eq \o((,d) We have just found out that I and I1 measure 0.5A and 0.375A respectively.

Equivalent resistance, R1
= R1 + R2 = 5( + 15( 


= 20(
Consequently, 1(
=  eq \f(E, R(+ r) 

=  eq \f(2V, 20( + 0.25() 

=  eq \f(2V, 20.25()  


= 0.0988A.

and V(
= E (1(r


= 2V ( 0.0988A ( 0.25(

= 2V ( 0.0247V


= 1.9753V.

But V
= E – 1(r


= 2V – 0.5A ( 0.25(

= 2V – 0. 125V


= 1.875V.

Evidently, V(>V

Potential difference has increased by 0.1003V.

eq \o((((((,Ques.(10) Two bulbs of power 100W and 200W are in use for 6 hours a day. The circuit of the bulbs has a potential difference of 220V.
a.
What is the most effective measure for overcoming system loss?
1

b.
Clarify the relation among the quantities P, V, I and R.
2

c.
Suppose , each unit of electricity costs Tk.5. Calculate the bill for the month of June for both the bulbs.
3

d.
Which form of connection will ensure the lower equivalent resistance? Establish your view with mathematical logic. 
4

Answer to the question no. 10
eq \o((,a) Increasing the transmission line voltage is the most effective measure for overcoming system loss. 

eq \o((,b) P,V, I and R stand for electric power, potential difference, amount of current and resistance respectively P is the product of V and I; It is also directly proportional to both v and I (P = VI). P is inversely proportional to R when V is Considered (P = I2 ( R).

eq \o((,c) The passage states that ––

Total power use, P = 100W + 200W = 300W.

Time of power use per day = 6 hours

Power use in the month of June = 6 hours ( 30

= 180 hours (June consists of 30 days).

Energy spent, W
=  eq \f(P ( t,100)  Kilowatt hour



=  eq \f(300 ( 180, 1000) KW-hr.



= 54 KW-hr.


      ( Bill 
= 54 KW-hr. ( 5 taka



= 270 taka.

Electricity bill for the month of June for both the bulbs is 270 taka.

eq \o((,d) Parallel connection will ensure the lower equivalent resistance. 

To determine the magnitude of equivalent resistance, we need to find out the resistances of both the bulbs.

We know, R =  eq \f(V, P) 
As per the passage, R1 
=  eq \f(V2, P1)  


=  eq \f((220V)2, 200W) 

= 484(
and R2
=  eq \f(V2, P2)  


=  eq \f((220V)2, 200W)  


= 242(
Equivalent resistance in case of series connection,

Rs = R1 + R2 = 484( + 242( 726(.

Equivalent resistance in case of parallel connection,

 eq \f(1,Rp) 
=  eq \f(1,R1)  +  eq \f(1,R2) =  eq \f(1,484) ( +  eq \f(1,242) (

=  eq \f(242 + 484, 484 (242) (

=  eq \f(726,117128) (
( Rp =  eq \f(117128, 726) 

= 161.333(.

Evidently, Rp < RS
Parallel connection ensures lower equivalent resistances.


eq \o((((((,Ques.(11) 

a.
What is equivalent resistance?
1

b.
In what way can you express 5A of electric current?
2

c.
Determine the equivalent resistance of the circuit.
3

d.
Will  the same amount of current flow through all the resistors? support your answer with mathematical logic. 
4

Answer to the question no. 11
eq \o((,a) If a single resistance is used instead of combination of resistances and if the current and potential difference is not changed in the circuit, then that resistance is called the equivalent resistance of the combination. 

eq \o((,b) Electric current is the ratio of the potential difference to the resistance of the conductor concerned. Therefore, 5A of electric current can be expressed as the ratio of 220V of p.d. to 44( of resistance or 110V of p.d. to 22( of resistance (220v/44() = 110V/22( = 5A) and so on. 

 Super tips: For Application and Higher Order Thinking (
eq \o((,c) Apply the formula,  eq \f(1,Rp)  =  eq \f(1,R1) +  eq \f(1,R2) +  eq \f(1,R3) 
eq \o((,d) Proceed : I =  eq \f(E, RP + r) 
V =IRP

I1 =  eq \f(V, R1) , I2 =  eq \f(V, R2) , I3 =  eq \f(V,R3) 
eq \o((((((,Ques.(12) 

a.
When a number of resistors are said to be connected in series?
1

b.
How are the quantities (, d1, R and L interdependent?
2

c.
Find out the equivalent resistance of the circuit.
3

d.
Which of the resistors ensures the highest flow of current? Establish your view. 
4

Answer to the question no. 12
eq \o((,a) When the terminals of a cell are joined to the ends of a resistor an electric circuit is formed. If several resistors are connected end to end in the circuit so as to form a continuous path, they are said to be in series. 

eq \o((,b) (, d, R and L slant for resistivity, diameter, resistance and length of a conductor. The symbolic expression of these quantities is:


( =  eq \f((,4) ( d2 (  eq \f(R,L) 
The equation clarifies that ( is directly proportional to R and square of d but inversely proportional to L. The higher is L, The lower will be ( and vice-versa. However, the higher is either d or, R, the higher will be (( and vice-versa. 
 Super tips: For Application and Higher Order Thinking (
eq \o((,c) Apply the formula,  eq \f(1,Rp)  =  eq \f(1,R1)  +  eq \f(1,R2) +  eq \f(1,R3) 
eq \o((,d) Find out I1, I2 and I3 to establish your view. 

eq \o((((((,Ques.(13) 

a.
What is conductance?
1

b.
In what way can you express 5( of resistance?
2

c.
Show the resistors in parallel connection.
3

d.
Examine that the potential difference between the points C and D is 4V. 
4

Answer to the question no. 13
eq \o((,a) Resistance refers to the ratio of potential difference to amount of current while conductance refers to the reciprocal quantity of resistance. The lower the resistance the higher the conductance and vice-versa. 

eq \o((,b) Resistance is the ratio of potential difference (p.d) and current flow. In this way, 5( of resistance refers to a current flow of 44A through a conductor having a p.d. of 220V or a current flow of 22A through a conductor having a p.d. of 110V(220V/44A = 110V/22A = 5() and so on. 

 Super tips: For Application and Higher Order Thinking (
eq \o((,c) The parallel connection of the resistors is shown below :


eq \o((,d) Proceed :

Rs = R1 + R2 + R3
E = V = 14V

I =  eq \f(V, Rs) 
P.D. between the paints C and D = V2 = IR2 = 4V.

eq \o((((((,Ques.(14) 

a.
What is a fuse used for in a circuit?
1

b.
In what way circuit breaker is an alterative (device) to a fuse?
2

c.
Find out the equivalent resistance of part AB of the circuit.
3

d.
Which voltmeter will render the higher reading? Support your answer with mathematical logic. 
4

Answer to the question no. 14
eq \o((,a) A fuse is used in a circuit for the purpose of preventing excessive current flow so that the electrical appliance stay safe. 

eq \o((,b) Both a circuit breaker and a fuse are used as safety measures. They are alternative to each other mainly in the sense that they prevent excessive current flow in the circuit and there by ensure safety to the electric appliance we use. Both of them disconnect the circuit whenever unexpected overflow of electric current takes place.

 Super tips: For Application and Higher Order Thinking (
eq \o((,c) Apply the formula,  eq \f(1,Rp)  =  eq \f(1,R2)  +  eq \f(1,R3) (because R2 and R3 are in parallel connection).

Then Rs = Rp + R1 + R4.

eq \o((,d) Proceed : V1 = I ( Rp and V2 = I (Rs + R4)


Ques-1. What is the function of a switch?

Ans. A switch turns current on or off in a circuit.

Ques-2. What is the function of a cell?


Ans. A cell pulls and pushes charges around a circuit.

Ques-3. What ensures the conduction of electricity?


Ans. A vast number of free electrons ensures the conduction of electricity.

Ques-4. What does Ohm's law state?


Ans. Ohm's law states that the potential difference between the two ends of a conductor is directly proportional to the current passing through the conductor at a constant temperature.

Ques-5. What is a voltmeter used for?


Ans. A voltmeter is used for measuring the potential difference between any two points of a circuit?

Ques-6. What is an ammeter used for?


Ans. An ammeter is used for measuring the amount of current passing through a conductor.

Ques-7. What readings determine the resistance of a conductor?


Ans. The readings of a voltmeter and of an ammeter determine the resistance of a conductor.

Ques-8. How do resistance and conductance relate to temperature?


Ans. Resistance is directly proportional and conductance is inversely proportional to the temperature of the conductor concerned.

Ques-9. What does resistivity (or, specific resistance) refer to?


Ans. Resistivity or specific resistance refers to the resistance of a conductor of unit length and also of unit cross sectional area at a certain temperature of the conductor.

Ques-10. What is electromotive force?


Ans. The electromotive force of a source of electrical energy is the amount of work done (or energy spent) by the source in driving a unit positive charge from a certain point of the circuit to the same point by traversing the whole circuit.

Ques-11. What quantities are measured in volt?


Ans. Potential difference and electromotive force are measured in volt.

Ques-12. What is the actual direction of electric current?


Ans.  The actual direction of electric current is from lower potential to higher potential –– just opposite to the direction of conventional current.

Ques-13. When is an electric circuit formed?


Ans. An electric circuit is formed when two plates of a cell are joined to the ends of a resistor or an electric device.
Ques-14. Why is tungsten commonly used as the filament of electric bulbs?

Ans. Tungsten is commonly used as the filament of electric bulbs because of its high resistivity and melting point.

Ques-15. What are the units of resistivity and conductivity?

Ans. The units of resistivity and conductivity are (m and (m–1 respectivity.

Ques-16. What is the symbolic expression of resistivity in terms of d, L and R?

Ans. The symbolic expression of resistivity in terms of d, L and R is :

( =  eq \f(1,4) (d2 (  eq \f(R,L) 
Ques-17. When are resistors said to be in series connection?

Ans. When resistors are connected end to end in a circuit so as to form a continuous path, they are said to be in series connection.

Ques-18. When are resistors said to be in parallel connection?

Ans. Resistors are said to be in parallel connection when they are placed side by side and their corresponding ends are joined together.

Ques-19. What is equivalent resistance?

Ans. In case a single resistor is used instead of a combination of resistors but neither current nor potential difference gains no change in the circuit, the resistance is called the equivalent resistance of the combination.

Ques-20. What is the symbolic expression of power in terms of current and resistance?

Ans. The symbolic expression of power in terms of current and resistance is : 

P = I2R

Ques-21. What is the equational expression of power in terms of resistance and p.d.?

Ans. The equational expression of power in terms of resistance and p. d. is :

P =  eq \f(v2,R) 
Ques-22. What are the equations expressing time and energy spent?

Ans. The equations expressing time and energy spent are : W = I2Rt

and W =  eq \f(V2,R) t.


Ques-1. How is resistivity different from resistance?

Ans. When the electrons move within the bulk of a conductor, they collide with the atoms and molecules of the conductor. This is why their motion gets resisted and so electric current is obstructed. This property of a conductor is called resistance. It is the quotient of potential difference by electric current. Resistivity means specific resistance which refers to the resistance of a conductor of unit length and unit cross-sectional area at a particular temperature. The unit of resistance is ( while that of resistivity is (-m.

Ques-2. How is conductivity different from resistivity?

Ans. Resistivity of a conductor is the product of resistance and the ratio of the cross-sectional area of the conductor to the length of it.

Symbolically, ( = R (  eq \f(A,L) =  eq \f(RA, L) 
Conductivity is the reciprocal Quantity of resistivity symbolically.

( =  eq \f(1,() = eq \b(\f(RA,L))(1  =  eq \f(L,RA)
That is, conductivity is the ratio of the length of the conductor to the product of resistance and cross-sectional area of it.

Ques-3. How is conductivity different from conductance?

Ans. Conductance is the fundamental properly of an electric conductor. It means the flow of electric current through a conductor. It is the reciprocal quantity of resistance. Likewise the reciprocal quantity of specific resistance is called conductivity. Conductivity is expressed by the letter (. The value of ( depends on the type of material of the conductor and its temperature.

Say, the specific resistance of the material of a conductor = ( 

Therefore, the conductivity of its material is ( =  eq \f(1,() 
As unit of ( is (m, Therefore, the unit of ( is ((-m)–1.

Ques-4. How does the phenomenon of resistance take place?

Ans. Resistance simply means obstruction. When the electrons move within the bulk of a conduct or, they collide with the atoms and molecules of the conductor. Due to this, their motion gets resisted and electric current gets obstructed. This is how the phenomenon of resistance takes place.

Ques-5. Suppose, you are told to find out the equivalent resistance of the circuit. Now draw the figure in this regard.
Ans. 


1.
Mr. ABC uses four bulbs each of power 60W for 6 hours a day while Mr. XYZ uses six bulbs of power 12W for the same time period; still Mr. XYZ is more economical than Mr. ABC. Verify the fact.
2.
There are three resistors of 5(, 10( and 15(. Determine the equivalent resistance in case of both series and parallel combinations. Find out the current flow in each combination in case 1.5V of electromotive force applies.

3.
What amount of current will pass through a 4m long wire having a resistance of 88( in case the wire is connected to an energy-source having a potential difference of 220V?

4.
In case of the application of potential difference of 55V, 110V and 220V, the amount of current passing through the tungsten filament of a bulb measures 4A, 8A and 12A respectively. Find out the resistance of the filament.

5.
Show the combination of four resistors each having a resistance of 10( under the condition that the equivalent resistance also measures 10(.


	
	Formula 
	Information
	unit

	1.
	I = eq \f(Q,t) 
	I = Current flow

Q = Charge

t = Time-period
	I =amp

Q = C

t = s

	2.
	I = eq \f(V,R) 
	V = potential difference

R = Resistance

I = Current flow
	V = volt

R= ohm

I = amp

	3.
	R = (eq \f(L,A) 
	L = Length of the conductor

A = Cross-sectional area of the conductor.

( = Specific resistance of the conduct
	L = m

A = m2
( = ( –m

	4.
	In case of series connection : Rs =R1 + R2 + R3
	 R1= Resistance of resistor-1

R2= Resistance of resistor-2

R3= Resistance of resistor-3
	Rs = ( 

Rp = (

	5.
	In case of parallel connection :  eq \f(1,Rp) =  eq \f(1,R1)  +  eq \f(1,R2) +  eq \f(1,R3)  + ..........
	R1= Resistance of resistor-1

R2= Resistance of resistor-2

R3= Resistance of resistor-3


	P = watt

	6.
	P = VI =  eq \f(V2,R) 
	P = Power
	P = watt



Ques-1. The electromotive force and the internal resistance of a cell are 1.5V and 3( respectively. What amount of current will pass through the wire in case its ends are connected to a resistor having a resistance of 12(?

Ans. Given, 

electromotive force, E = 1.5V

internal resistance, r = 3(
external resistance R = 12(
amount of current, I = ?

We know, I =  eq \f(E, R + r) 

=  eq \f(1.5V, 12( + 3() 

=  eq \f(1.5V, 15() 

= 0.1A

0.1A of current will pass through the wire.

Ques-2. Four resistors each having a resistance of 5( are connected in parallel combination. Determine the equivalent resistance.

Ans. 

According to the statement,

R1 = R2 = R3 = R4 = 5(
Equivalent resistance, Rp = ?

We know,  eq \f(1,Rp) =  eq \f(1,R1)  +  eq \f(1,R2) +  eq \f(1,R3)  +  eq \f(1,R4) 
or,  eq \f(1,Rp) =  eq \f(1,5()  +  eq \f(1, 5() +  eq \f(1, 5()  +  eq \f(1, 5() 
or,  eq \f(1,Rp) =  eq \f(1 + 1 + 1 + 1,5() 
or,  eq \f(1,Rp)  =  eq \f(4,5) (
or, Rp =  eq \f(5,4) (
(Rp = 1.25(
The equivalent resistance is 1.25(.

Ques-3. A bulb is labeled 200W– 220V. Find the resistance of the bulb and also the amount of current passing through its filament.

Ans. As per the statement,

Power, P = 200W

Potential difference, V = 220W

Resistance, R = ?

Currenct tlow, I = ?

Let us apply the formula, P =  eq \f(V2, R) 

Or, R =  eq \f(V2, P) 

Or, R =  eq \f((200V)2, 200W) 

( R = 242(
The resistance of the bulb is 242(.

Again, V = IR


Or, I =  eq \f(V,R) 

Or, I =  eq \f(220V, 242() 

(I = 0,909A

0.909A of current passes through the filament of the bulb.

Ques-4. The electromotive force of a cell is 1.5V. In case its ends are connected to a wire of resistance 12(, the amount of current measures 0.1A, determine the internal resistance of the cell.

Ans. According to the statement,


E = 1.5V


R = 11(

I = 0.1A


r = ? 

Let us apply the formula,


I 
=  eq \f(E, R + r) 

or, 
R + r =  eq \f(E, I) 

or, 
r =  eq \f(E,I) ​– R



=  eq \f(1.5V, 0.1A) – 12(


= 15( – 12(


= 3(.

The internal resistance of the cell is 3(
Ques-5. The specific resistance of a 1 km long metal-wire is 6.28 ( 10–8(m. The radius of the cross-section of the wire is 0.1am. Find out the resistance of the wire.

Ans. As per the statement,


L = 1km = 1000m


r = 0.1cm = 0.001m


( = 6. 28 ( 10–8 (m


r = ?

Let us first find out the cross-sectional area of the wire. A.


We Know, A = (r2

= 3.1416 ( (0.001m)2

= 0.0000031416m2
Now, R = (  eq \f(L,A) 

= 6. 28 ( 10–8 (m (  eq \f(1000m, 0.0000031416m2) 

=  eq \f(6.28 ( 10–8 ( 103, 0.0000031416) (

=  eq \f(6.28 ( 10–5, 0.000003146) 

= 19.99(
The resistance of the wire is 19.99(
Ques-6. Find out the consumption of electricity in the month of January in case a bulb of 60W is in use 5 hours a day.

Ans. January consists of 31 days.

Given, P 
= 60W


t 
= 31 (5 hrs



= 155hrs.

( Consumption of electricity in January


=  eq \f(60(155,1000) KW-hr.


= 9 KW-hr.

The consumption of electricity in january for the bulb is 9 kilowatt-hour.


· The continuous flow of electrons from one body to another (having different potentials) is called electric current.

· Electric current is measured in the unit 'ampere'.

· One ampere of electric current is the current that gets conducted through any cross sectional area of the conductor in case a single coulomb of change is transmitted in a single second.

· An electric circuit is formed when two plates of a cell are joined to the ends of a resistor or an eletric are joined to the ends of a resistor or an electric device.

· The electromotive force of a cell is measured in volts and may be regarded as the sum total of the potential differences which it can produce across all the various components of a circuit in which it is connected including the potential difference required to drive the current through the cell itself.

· The e. m. f of a cell in volts is therefore defined as the total work done in joules per coulomb of electricity conveyed in a circuit in which the cell is connected.

· E ( e. m. f) =  eq \f(W,Q) 
· The determinants of the resistance of a conductor are (i) the material/ materials of the conductor, (ii) temperature of the conductor, (iii) length of the conductor and (iv) cross-sectional area of the conductor.

· R = ( eq \f(L,A) 
· The higher the temperature of the conductor, the higher is its resistance and vice-versa.

· The greater the length of the conductor, the higher is its resistance and rice-versa.

· The greater the cross-sectional area of the conductor, the lower is its resistance and vice-versa.

· Tungsten can convert electrical energy to light and thermal energy owing to its high resistively and melting point. This is why tungsten is used as the filament of an electric bulb.

· Resistively is otherwise called specific resistance.

· The specific resistance also known as resistively of a unit length and unit cross sectional area in case of a constant temperature. Symbolically. R = (  eq \f(L,A) 
· The reciprocal quantity of resistance is called conductance. Like that the reciprocal quantity of specific resistance is called conductivity. Conductivity is expressed by the letter ( depends on the type of material of the conductor and its Say, the specific resistance of the material of a conductor = (
· Therefore, the conductivity of its material is ( =  eq \f(1,() 
· As unit of ( is (m, therefore, the unit of ( is ((m)–1.

· When the terminals of a cell are joined to the ends of a resistor an electric circuit is formed. If several resistors are connected end to end in the circuit so as to form a  continuous path they are said to be in series and the same current flows through each. The current may be measured with an ammeter which is placed in series will the resistors . An ammeter has a low resistance, so that it introduces a little extra resistance as possible into the circuit.

· A number of resistors R1, R2, R3 in ohms, are said to be connected in series  if they are connected end to end consecutively so that the same current/in amperes, flows through each of them.

· Resistors are said to be in parallel when they are placed side by side and their corresponding ends joined together . The same potential difference will thus be applied to each. but they will share the main current in the circuit.

· In case a single resistor is used instead of a combination of resistors but neither current nor potential difference gains no change in the circuit, the resistance is called the equivalent resistance of the combination.

· Power is the rate of doing work, or the rate at which energy is produced.


P  =  eq \f(energy released, time) =  eq \f(VIt, t) = VI

· The power equation may be written in three different forms :


P =VI


P = I2R


P =  eq \f(V2,R) 
· Power is measured in joule/second and the unit of power is the watt : 1 watt = 1 joule/second or 1W = 1Js–1.

· The watt is a small unit. Larger units are


1 kilowatt (kW) = 1000W = 103W and


1 megawatt (MW) = 1000000 W = 106W

· The power of normal electrical appliance is usually started in watt or kilowatt. The potential difference which should be applied to it is also stated because it in meaningless to state the watt without stating the voltage. For example, an electric light bulb for use in the house is marked 100W 240V; a car headlamp bulb is marked 48 W 12V. The resistance of the bulbs may be obtained from the equation P = V2/R or R= V2/P.

· Electrical energy that is used has to be paid for, Electricity is sold in units of kilowatt hour (KWh). As the name suggests, if one kilowatt of electricity is used for one hour, 1KWh of electrical energy is used.

· 1KWh = 1000Js–1 ( (60 ( 60)s


=1000 ( 6 ( 60J


=3600 000J

· For the price of one unit of electricity a 1KW electric fire can be used for 1 hour, a 3 KW immersion heater can be used for 20 minutes or a 100W electric lamp can be used for 10 hours. The power of a 26-inch colour television set is about 150W, so the TV set can run for about 7 hours on one unit of electricity.

· W = VQ = I2RT =   eq \f(V2,R) t joule

· During the transmission of electricity at a high voltage, the loss that takes place due to the power grid or decrease of conductance to a large extent.

· Increasing the transmission line voltage is the most effective measure for overcoming system loss.


Ques-1.
What is electric current?

Ans. 
Electric current refers to the continuous flow of electrons from one body to another.

Ques-2.
What are directions of the conventional current flow and electron flow?

Ans.The direction of conventional current is taken to be from higher potential to lower potential or from positive plate to negative plate of an electric cell. But we know that actually electric current is the flow of negative charges or of electrons, so the actual direction of electric current is from lower potential to higher potential. That is from negative plate to positive plate of an electric cell. Therefore, the actual direction of electric current is opposite to that of conventional current. The arrow demonstrated in the diagram is indicating the direction of conventional current.

Ques-3.
 What are conductor, insulator and semiconductor material?


Ans. Conductor : The materials through which electric current can flow very easily are called conductors. Electrons can flow freely within these materials. In metal wires the charges are carried by electrons. So, the metallic materials are good conductors of electricity. Copper, silver, aluminium etc. are good conductors. Due to this reason metallic wires are used as electric connectors.


Insulator: The materials through which electric current cannot flow are called insulators. Therefore, the materials where electrons are not free to move about are the insulators. For example : Plastic, rubber, wood, glass etc. There are no free electrons inside insulating materials. Electrons do not flow easily through plastic type materials. As a result plastics are insulator for electricity. Due to this, the handles of screwdrivers and pliers used by electricians are covered with plastic type materials. In addition, the copper wires which we use in our daily appliance are covered with plastic.


Semiconductor: The materials whose current conduction capacity lies between that of conductors and insu8lators in normal temperature are called semiconductors. For example- germanium, silicon etc. The current conduction capacity of  semiconductor can be increased by adding suitable impurities.

Ques-4. State the ohm's law.


Ans. Ohm's Law: The current passing through a wire at constant temperature is proportional to the potential difference between its ends. 


A Conductor for which this relationship is true is said to obey Ohm's law. This law may also be expressed as  eq \f(potential difference, current)  = constant


The ohm (() is the resistance of a conductor such that, when a potential difference of 1 volt is applied to its ends a current of 1 ampere flows through it.

Ques- 5. Show that V = IR


Ans. The relation V = IR represents Ohm's law.


The current passing through a wire at constant temperature is proportional to the potential difference between its two ends.


A conductor for which this relationship is true is said to obey Ohm's law. This law may also be expressed as  eq \f(potential difference, current)  = constant

	It follows that,
	 eq \f( volt, ampere)  = ohm

	or, in symbols
	 eq \f(V,I)  = R

	                  (
	I  eq \f( V,R) 

	So,
	V = IR


Ques-6. 
Plot a graph of I versus V in a graph paper.

Ans. I versus V graph :


Let us measure I (current) along the vertical axis and v (potential difference) along the horizontal axis.



I is directly proportional to V. I increases along with the increase of V, this is why, OPQ line is upward to the right.

Ques-7.
Define specific resistance.


Ans. Specific resistance :  The specific resistance of a conductor refers to the resistance of the conductor of unit length and unit cross ( seetional area in case of a constant temperature. Symbolically, R = (  eq \f(1,A) 
Ques-8.
 Show that the value of the equivalent resistance of resistors connected in series is equal to the sum of the different resistances included in the combination.


Ans. Resistors R1, R2 an R3 are connected in series. The resistances are connected one after another successively. In this case, the same current I is flowing through each of the resistors. Now we shall calculate the equivalent resistance of thes three resistances those are connected in series.


According to Ohm's law,


The potential difference across resistance R1, V1 = IR1

The potential difference across resistance R2, V2 = IR2

The potential difference across resistance R3, V3 = IR3

If V is the potential difference between the two terminals of all the resistors, i. e. the potential difference across the combination,


( V = V1 + V2 + V3

= IR1 + IR2 + IR3

I(R1 + R2 + R3)


Now if three resistances R1 R2 and R3 are replaced by a single resistance Rs so thatsame current/flows Through the circuit and the potential difference vaceoss them remains unchanged, then Rs is the equivalent resistance of the combination.


In case of equivalent resistance, V = IRs

Comparing the equations we above, 



IRs = I(R1 + R2 + R3)



Rs=(R1 + R2 + R3)


If n number of resistances instead of three resistance are connected in series, equivalent resistance Rs will be

Rs = R1 + R2 + R3 +........... +Rn

Evidently, the equivalent resistance of resistors connected is series is equal to the sum of the different resistances included in the combination.

Ques-9.
 What are the causes of using electrical energy can be dangerous?


Ans. Uses of electricity can be dangerous due to the following three reasons:

1. Damaged insulation

2. Overheating of the cables

3. Damped conditions

Ques-10.
 A current of 2.5 A is flowing through the filament of the headlight of a motor car. If the potential difference between the two ends of the filament is 12 V, what is the resistance?


Ans. According to the statement,
Current, I = 2(5A

Potential difference, V = 12V

Resistance, R = ?


Let us apply Ohm's law.


R
=  eq \f(V,I) 


=  eq \f(12V, 2(5A) 


= 4(8(
The resistance of the filament is 4(8(.

Ques-11.
 The electromotive force of a dry cell is 1.5V. What is the energy spent by the cell in driving 0.5C of charge round the circuit.

Ans. According to the statement,

e. m.f = 1.5v = 1.5JC–1
electric change, Q = 0.5C.

energy spent, E = ?

We know, E 
= e. m. f ( Q



= 1.5JC–1 ( 0.5C



= 0.75J.

The energy spent by the cell is 0.75 joule

Ques-12.
What are fixed and variable resistors?

Ans. Fixed resistors : The resistors having fixed values of resistance are called fixed resistors.

Variable resistor : The resistors having no fixed values of resistance are called variable resistors. The resistance of a variable resistor can be changed as per necessity.

Ques-13.
What do you understand by electromotive force and potential difference?

Ans. Electromotive force:

Electrical energy is needed to produce electric current in a circuit. The electromotive force of an electrical energy source is defined as the work done  by the source or the energy spent by the source in driving a unit positive charge from one point of the circuit to the same point by traversing the complete circuit along with the source.

If the work done is W in bringing Q charge in a complete circuit, then the work done in bringing 1 C of charge is  eq \f(W,Q) . Therefore the electromotive force of the source is, E =  eq \f(W, Q) 
The SI unit of electromotive force is JC–1 or volt (V).

The devices which can transform some other forms of energy into electrical energy they only have electromotive force. For example : cell, generator, etc.

Potential difference : 

The electricity flows through a conductor due to the potential difference between the two terminals. The potential difference between any two points is defined as the amount of work done to carry unit positive charge from one point to another of a circuit. When a dry cell is used in a torch, the electrical energy provided by the dry cell is converted into light and heat energy. The conservation of energy is maintained in this process of transformation of energy. The amount of energy converted across the light bulb for migration of unit positive charge is the potential difference between the two terminals of the bulb. Therefore, the potential difference between the two points of a circuit is defined as the amount of electrical energy converted to other forms of energy (e.g - heat, light) when unit positive charge migrates between the two points.) 



Suggestion         Multiple Choice Creative Questions    
	
	Question Number

	(((
	12, 18, 21, 23, 31, 32, 33, 34, 35, 42, 44, 46, 47, 55, 56, 59, 60, 64, 73, 74, 75, 77, 78, 80, 81, 85, 87, 93, 94, 98, 99, 105, 106, 107, 108, 111, 124, 125, 130, 133

	((
	16, 17, 24, 28, 37, 38, 39, 43, 50, 52, 61, 63, 76, 79, 89, 90, 103, 104, 113, 114, 116, 122, 126, 127, 134, 135, 136



Suggestion         Essay-Type Creative Questions    
	Question types
	Question Number

	Knowledge-Based
	Practice part 1, 4, 5, 6, 7, 8, 10, 13, 14 and SURE 12 part 2, 5, 6, 8, 11, 16, 22

	Comprehension-Based
	Practice part 1, 3, 4, 5, 6, 7, 8, 11, 14 and SURE 12 part 1, 2, 4, 5 

	Application-Based
	1.
At what magnitude of potential difference the resistance of an electric tool of power 180W measures 250(?
2.
What combination do you prefer for your residence-series or parallel? show the diagram of your preference.
3.
The e.m.f of a cell is 16V. Three resistors having resistances 7(, 12( and 17( are connected in parallel combination with the cell. Now find out the magnitude of current flow in the circuit.
4.
Resistors A, B, C and D are of resistance 5(, 10(, 4( and 11(. A and B are in parallel combination while c is in series with them. The greater combination is again connected to D in parallel combination. Draw the whole circuit and find out its equivalent resistance in case of 3. 3V of electromotive force.
5.
In case of the connection of a resistance of 12( in a series combination, the current flow gets reduced by the ratio 5 : 3. What was the initial resistance of the circuit.

	Higher Order-Based
	1.
Mr. ABC is ironing his clothes using an iron of 500W and 24.2(. He notice that the fuse is getting out of order once and again. The current flow measures 4.5A. Mean( while, Mr. ABC can change the resistance of the iron resistors of 1( to 10(.


Mr. ABC needs to use the lowest resistance (1() to get rid of the  hazard he is undergoing. Elucidate the statement.
2.
Two resistances, 13( and 17( are connected in series combination. E and r measure 2.5 V and 1.5( respectively.


Illustrate mathematically whether E is higher or lower than V as par the stem-mentioned information.
3.
Will any change take place in the magnitude of potential difference in case two external resistors are connected to the series? Support your reply with mathematical logic.


4.
Two bulbsof power 50W and 80W are in use for 6 hours a day. The circuit of the bulbs has a potential difference of 110V. Which form of connection will ensure the higher equivalent resistance? Establish your view with mathematical logic.
5.



Which of the resistors refers to the lowest flow of current? Clarify your view.
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Textual General Questions with Answer
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Important Mathematical Problems with Solution (  


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











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.
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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.





Question Bank ( Essay-Type Creative Questions with Super-Tips   


Try these questions all by yourself. You may follow the tips in case any form of difficulty arises.





Essay-Type Creative Quesions 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.
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Classwork ( Essay-Type Creative Questions with Answer


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











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.





Revision of the Chapter at a Glance (  


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