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Chapter # 13

Current Electricity

Learning Objectives

Understand the concept of steady current.

Describe some sources of current.

Recognize effects of current.

Understand and describe Ohm’s law.

Sketch and explain the current-voltage characteristics of a metallic conductor at constant
temperature, diode and filament lamp.

Understand resistivity and explain its dependence upon temperature.

Understand and elaborate conductance and conductivity of conductor.

Solve problems.relating the variation of resistance with temberature for one dimension current
flow. :

Know the value of resistance by reading colour code on it.

Know the working and use of rheostat in the potential divider circuit.

Describe the characteristics of the thermistor.

Use the energy considerations to distinguish between emf and p.d. _

Understand the internal resistance of source and its consequences for external circuits.

Describe the conditions for maximum power transfer.

Know and use the application of Kirchhoff’s first law as conservation of charge.

Know and use application of Kirchhoff’s second law as conservation of energy.

Describe the function of Wheatstone bridge to measure the unknown resistance.

Describe the function of potentiometer to measure and compare potentials without drawing any
current the circuit.
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Electrodynamics or current electricity is the branch of physics which deals with the study of

moving charges through the conductors.
Applications
* The bulb glows due to current.

= The current that flows through the coil of motor causes its shaft to rotate.
= Most of the devices in the industry and in our homes operate with current.

Q.1 Define electric current and its unit. Also discuss its different causes.

ELECTRIC CURRENT

Time rate of flow of charge through any cross section of conductor is called electric current.

Mathematically

If Aq charge passes through any cross section of a conductor in time At then the
electric current is given by, i

I:ﬂ
At
Unit
The Sl unit of current is ampere.
ampere

When one coulomb charge passes through any cross section of a conductor in
one second, the current is said to be one ampere.

1 coulomb
1 second
Nature of charge carriers in different materials

So, 1 ampere =

For your information

Electric current is a
scalar quantity and not
a vector even though
we assign it a direction.

The arrow head that we
draw to indicate the:
direction of current
only shows the sense of
charge flow through
the wire. Current does
not obey law of vector
addition.

Motion of electric charge which causes the electric current is due.to flow of charge carriers.

(i) Metallic conductors
In metallic co_nductors, the charge carriers are free electrons.
(i) Electrolytes

In electrolytes, the charge carriers are positive and negative charged ions.
(iii) Gases

In gases, the charge carriers are free electrons and ions.

(iv) Semiconductors

In semiconductors, the charge carriers are free electrons and holes.

Q.2 What are conventional and electronic currents? Explain direction of current flow through the

conductor. (Lhr 2017 G I, Grw 2016, Mtn 2017)

CONVENTIONAL CURRENT

The conventional current in a circuit is defined as that current which passes

from a point at high potential to a point of low potential as if it represented by a
movement of positive charges.

ELECTRONIC CURRENT
The electronic current in a circuit is defined as that current which passes from a

point of low potential to a pint of high potential as if it represented by a
movement of negative charges.

< studyplusplus.com <
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When eel senses danger, it turns
itself info a living battery. Any one who
attacks this fish is likely to get a
shock. The potential difference
between the head and tall of an
eleciric eel can be up 1 GO0 V.




In view of early scientists, the electric current was due to the flow of positive charges. But later on, it was
found that the current through a metallic conductor is actually due to the flow of negative charge carriers
called electron.

Conventionally, we take the direction of current as the direction in which positive charges flow. Such a current
is called conventional current.

The reason is that it has been found experimentally that positive charges move in one direction is equivalent in
all external effects to negative charge moving in opposite direction.

As the current is measured by its external effects so a current due to motion of negative charges, after
reversing its direction flow can be replaced by an equivalent current due to positive charges.

Q.3 Explain, how the current flows through a metallic conductor.

Electron flow
CURRENT THROUGH METALLIC CONDUCTOR

The valance electrons in metals are not bound to the individual atoms but
- are free to move in metals. These electrons are called free electrons. The
speed of randomly moving electrons depend upon temperature.

Motion of free electron in metals

The free electrons in metals are in random motion just like the molecules
of the gas in the container.

Current through metals when no.battery is connected
In this case, the rate at which free electrons passthrough it from right to

left is the same as the rate at which they pass from left to right. As a ; Electron flow

- result, the current through the wire is zero.
Current through metals when battery is connected Fig. 13.1
When the ends of wire are connected to a battery, an electric 3 s e .
field is set up at every point within the wire. A force acts on the ov Q oo o oz,
free electrons in a direction o i i E 6 6‘ Qo °6

pposite to that electric field E .Due S Al

to the applied field, the electron change their random motion in Qa. ‘60 (&) QO o)

such a way that they drift slowly with a constant velocity in a
direction opposite to the field. This velocity is called drift velocity.
Hence, a current begins to flow through the conductor.

Drift velocity

The average constant speed with which free electrons drift (flow)
when current flows through the conductor is called drift velocity.
The drift velocity is of the order of 10°m/sec or imm / sec.
Acceleration of electrons

Theforce experienced by the free electrons does not produce a

net acceleration because the electrons keep on colliding with the =y
atoms of the conductor.The overall effect of collisions is to =V |
transfer the energy of accelerating electrons to the lattice atoms. (b)

A steady current is maintained in the wire when a constant potential difference is applied across it. It produces

—
the necessary electric field E along the wire.
Note

The velocity of electrons at room temperature due to thermal motion is several hundred kilometers per
second.
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MCQ’s From Past Board Pé_ﬁ_érs

1. In case of metallic conductors, the charge carriers are: N (Bwp 2011, 14, Mtn 2013 Mir-l1-13/1)
(A) Protons (B) Positive and negative ions (C) Electrons (D) Protons and electrons

2. Charge carriers in electrolytes are: (Lhr 2011, 2012, Grw 2014, Sgd 2015 Rwp 2014)
(A) Protons lectrons (C) Holes ositive and Negative ions

3. Current flows in the gases due to: (Lhr 2014, 15 Grw 2011)
(A) electrons only (B)Béiect_rons and ions (C) positive and negative ions (D) electrons and holes

4, A battery made a charge of 40 C around a circuit at constant rate in 20 sec. The current will be (Bwp 2015)
W2A (B)0.5A (C)80 A (D) 60 A

5. Ampere second stands for the unit of: (Rwp 2015) .

X Charge (B) Emf (C) Energy (D) Power

6. Drift velocity of electrons is : (D.G.Khan 2015 Group |, 2017)
(A)10~'mis . (B) 10~ mis m)(o-" m/s (D) 10~* m/s

T The current which flow from a point at higher potential to a point at lower potential is called (Sgd 2017 G )
(A) Electric current \(B) Conventional current (C) Either of these (D) None of above

8. If 1 x 10" electrons pass through a conductor in 1.0 ps, then the current is:- (Sgd 2018, Mtn 2017 G )
(A) 2A (B) 1.6A (C)2.6x 10" A ) 1.6x10"°A

9, 5A of current flows through a cpnductor in 2 minutes, charge in the wire is: _ (Sgd 2015, Grw 2018)
(A) 500 C vg; 600 C (C) 400 C ‘ (D) 10C

- . ANSWER KEY'S
e del2t ol ®yYblaslallaleleolviBalialdialw]

Describe different sources of current. : (Rwp 2017, Sgd 2016, Fsd 2017)

Qa

SOURCES OF CURRENT w

When two conductors at different potential are connected through a
metallic wire, then the current will start to flow from higher potential to a Conventional culrrent flows fmf" higher
S - . to lower potential through a wire.

lower potential until the potential of both the conductors become same,

so the current will stop to flow.

In order to have a constant current the potential difference should be

maintained with a device known as source of current.

Source of current converts the some non-electrical energy into electrical

energy. '

" Types of current sources

There are many sources of currents, but some of them are described

below. ]

(i) Cells (Primary or Secondary) convert the chemical energy into A source of current such as battery
electrical energy. maintains a nearly constant potential

- - k difference between ends of a conductor.
(ii) Electric generators convert mechanical energy into electrical

energy. :

|

(iii) Thermo-couples convert heat energy into electrical energy. Primary cells (dry cell,

(iv)  Solar cells convert sunlight into electrical energy. ' leclanche cell) are non-

- rechargeable, while

Q.5 Describe various effects of current. Also write their applications. secondary cells (Lead-acid

@ cell, Nickel-cadmium

alkaline ‘celll can be

EFFECTS OF CURRENT ¢ recharged bypassing
The presence of electric current can be detected by the various effects which it ot i o
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produces. Some effects of current are given below.
1. Heating effect
2. Magnetic effect
3. Chemical effect

(1) HEATING EFFECT

Current flows through the conductor due to the motion of free electrons During
the motion of free electrons, they collide with the atoms of metal. So, they lose
their kinetic energy and transfer it to the atoms of metal. In this way, the
vibrational kinetic energy of the atoms is increased, which produces heat in the
wire.
If H heat is produced by a current | in the wire of the resnstance R for the time
interval t, then

H = I’Rt (Joule’s law)
Applications of heating effect
Heating effect of current is used in electric heater, toaster and electric iron,
kettles etc.

(2) MAGNETIC EFFECT

When the current passes through the wire then a magnetic field is produced
around it. The strength of the magnetic field depends upon the magnitude of
current and the distance from current carrying conductor.

Applications of Magnetic Effect

» Magnetic effect of current is used in the detection and measurement of

current.

= All the machines involving electric motor also use the magnetic effect of
current.

(3) CHEMICAL EFFECT

There are certain liquids through which the electricity can pass due to some
chemical reaction. The study of this process is called electrolysis.

The chemical changes produced during electrolysis of a liquid are due to the
chemical effects of the current. It depends upon nature of the liquid and the
quantity of electricity passed through liquids.

Applications of chemical effect

Chemical effect of current can be used for electroplating and purification of
metals.

Electrolysis

P=W/t
W =Pt
H = (I*R)t

For Your Information

s
$

!

Heating effect of current Is
used in electric kettle.

(<)
Fig. 13.5

The process of chemical decomposition of an electrolyte due to flow of current, is called electrolysis.

Main Components of Electrolysis

(1) Electrolyte

The liquid which conducts electric current is known as electrolyte.

(2) Electrode

The material which leads the current into or out of the electrolyte is
called electrode.

(3) Anode

The electrode which is connected with the positive terminal of the
current source is called anode.
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(4) Cathode

The electrode which is connected with the negative termlnal of the current source is called cathode.

(s) Voltameter-

It consists of a vessel containing electrolyte and two electrodes for electrolysis purpose, is called voltammeter.
Example

Let the voltameter contains the-dilute solution of copper sulphate. When CuSO, solution is dissolved in water
then Cu™ an SO; ~ ions are separated. When the current passed through the voltameter, Cu™ ions move

towards cathode. So

Cu™+2e—— Cu
Copper atoms thus formed are deposited at cathode plate. While Cu™ is being deposited at the cathode, the
SO, ions move towards the anode. Copper atoms from the anode go into the solution as copper ions which
combine with sulphate ions to form copper sulphate. So

Cu** + S0, — CuSO,
As the electrolysis continues, copper is continuously deposited on the cathode while an equal amount of
copper is dissolved into the solution. So the density of copper sulphate solution remains the same.
Electroplating
Electroplating is the process of coating a thin layer of expen.s:ve metal (gold, silver) on a cheap metal (iron).
Q.6 State and explain the Ohm’s Law. Rwp 2014, Lhr 2016 G Il, Fsd 2015

@

OHM’S LAw

Statement
The current flowing through a conductor is directly proportional to potential difference across the ends
provided the physical state (such as temperature etc.) of the conductor does not change.

Mathematical Form :
The Ohm'’s law can be expressed as Tungsten has highest
Jec V melting point

1 (3380°C) of any non-

[=—V alloy metal and

R second highest of all

OR V=IR elements after

Where R is the constant of proportionality and is called the resistance of the conductor. | carbon. That is why it
Resistance is used to make

The opposition to the flow of charge through a conductor is called electrical resistance.
Unit
The Sl unit of resistance is ohm (Q). It can be expressed as,

As R= .Y_
I
Therefore 1 ohm=ﬂ
1 ampere
Ohm

Resistance is said to be one ohm, when one ampere current passes through the conductor due to the
potential difference of one volt across its ends.
Dependence of Resistance of Conductor
Resistance of a conductor depends upon
i. dimensions of conductor(length and area of cross section)
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ii. Physical state of conductor (temperature etc.)
iii.” Nature of the conductor
Note .
Stress (pressure) on a conductor changes its dimension and hence its resistance.

Q.7 What are ohmic and non-ohmic conductors?

OHMIC CONDUCTORS

A conductor, which obeys Ohm’s law strictly, is called ohmic conductor.
Explanation :

Bl

Graphically, if we sketch the graph between current and the potential
difference for an o}?mic conductPr then the graph must be a straight line. ol v

So that value of resistance remains cpnstant. Cariunt ~viitags eronhafan
Examples of ohmic conductors : ohmic material.

Metallic conductors are ohmic like copper, silver, gold etc.
Non-ohmic conductors

A conductor which does not obey ohm’s law is called non-ohmic
conductor.

Explanation .

If we plot voltage verses current, we see that graph is not a straight line
as shown figure.

e s mome 2

For tungsten filament bulb, the deviation of IV—graph from straight line is 0 ¥ ey
due to increase in resistance of the filament with temperature. As the (Diode)
current through the filament is increased from zero, the graph is a
straight line in the initial stage because the change in resistance is zero.
The resistance of the filament continues to increase with rise in T
temperature. I
The other example of non — ohmic conductor is PN — junction diode.
Examples
Semiconductor diode, tungsten filament etc. are non — ohmic. ) 7 g
(Filament of bulb)

Q.8 Describe series and parallel combinations of resistances.
SERIES COMBINATION OF RESISTORS : ) R R, i
When the resistors are connected end to end such that the same current B o INN VY =
passes through all of them, then they are said to be in series. Their R=R,*R,*R,
equivalent resistance is given as, '

R =R ARG ER e z

" Parallel Combination of Resistors : m

In parallel combination of resistors, the resistors are connected side by

side with their ends joined together so potential difference across each m

resister is same as shown in figure. their equivalent resistance is given as,
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MCQ’s From Past Board Papers

1. The graphical representation of Ohm'’s law is: (Mtn 2010, 12, 14, Bwp 2014, Lhr 2013, Grw 2014)
(A) Hyperbola (B) Ellipse (C) Parabola By straight line. .

2. A student has five resistances each of value% Q. The minimum resistance that can be obtained by combining them in .
parallel is: (D.G.Khan 13, Grw 2013 G Il)
= 1 1 ~
(M550 “({)Eﬂ © 754 D)ysa

3. ° Heat generated by a 40 W bulb in one houris : (Lhr 2016 Group 11, 2017)
(A) 140 J (B) 1440 J (C) 14400 J \(DY144000 J

4, One Ohm is equal to: i (Grw 2015)
(A ve-! (8)cv-' (c)Ac-! Dy VA~

5. Resistance tolerance of silver band is (Sgd 2017 G Il)

10% (B) 6% (C) 7% (D) 5%
6. For Ohmic device the graph between V and | is:- . (Mtn 2017 G ll)
\m straight line (B) Curve (C) Hyperbola (D) Parabola

r Thermo couple converts heat energy into et (Rwp 2017)
(A) Atomic energy (B) Solar energy (C) Electrical energy (D) Nuclear energy

8. The numerical value of black colour in carbon resistors is: (Lhr 2017 G 1)

)0 B)1 (C)2 (D) 3

9. The current through a resistance of 100Q2 when connected acrogs a source of 220V is: (Fsd 2018)
(A) 22000A (B) 22A 2.2A (D) 0.45A :

10. The current flowing through each resistor of equal resistance in parallel combination is: (Mtn GI 2018)
(A) Same (BYDifference (C) Zero : (D) Infinite

11. A 100 W bulb is switched on for an hour. Heat lost due to flow of current is: (Sgd Gll 2018)
(.K{g.SG MJ (B) 18 MJ (C)3kJ (D) 0.18 MJ

12. Three reistances each of 4 Q are connected to form a triangle, the resistance between any two terminals is:

ot (Mtn 2013, Swi 2018)
(A) 4Q (B) 12Q ; (C) 8/3Q (D) 3/8Q

13. Magnetic effect of current is used in: (Rwp 2018)
(A) Toaster ¥ P(BJ/EIectric motor (C) Electriciron (D) D.C battery

14. ‘The amount of heat produced in a resistor when a current is passed through it, can be found by using: (Federal 2017)

Joule's law (B) Kirchhoff's rule (C) Faraday's law (D) Lenz's law
‘ ANSWER KEY'S

el Bt gl o T el alelA'GOReIE T Al Clm]n]

11. A 12. c 13. B 14. A

Q.9 Explain the terms resistivity, conductivity and conductance. LHR 2017

RESISTIVITY

Resistivity can be defined as the resistance of a meter cube of a wire (material).
It is the property of the material of which the wire is made.
Mathematical form

It has been observed experimentally that the resistance R of a wire is directly proportion to its length L and
inversely proportional to its area of cross-section of the wire. i.e.

R e L (1) For your information

Metallic conductors are ochmic, while
and R oc-l- (2) diodes, light bulbs, pn-junction
A * junction  diodes, battery acid or

Combining (1) and (2) we get alkaline solutions are non-ohmic.
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Another definition of resistivity
If L =1m and A =1 m?, then above equation becomes p =R. So,
Resistivity is defined as the resistance of wire whose length is one meter and

whose area of cross-section is one meter square. _
Unit Conductance is 't.he
Sl unit of resistivity is ohm-meter (Q m). :ﬁiﬁssm,_ irrt:_.anste ﬂ::.};
Dependence through a substance.
Resistivity depends upon; , _ G= oA
* nature of the material L -
= temperature of the material 5
Note Table 13.1
Resistivity is independent of dimensions of the conductor. Substance p(2m) ofK™)
Conductance ' Silver 1.52x10 0.00380
It is another electrical property of a material. Conductance is Copper 154 %10 0.00350
reciprocal of resistance. Gold - 2.27x10° 0.00340
& = L Aluminium 2.63x10°° 0.00390
: R Tungsten 5.00 x10° 0.00460
Unit Iron 11.00 x10 = 0.00520
The unit of conductance is mho or ohm™ or siemens (S). Platinum n.oox10~" | 000520
Conductivity Constanton .49.00 X107 0.00001
The reciprocal of resistivity is called conductivity (c). iixsubied 94.00x 10" 0.00091
1 Nichrome 100.0 X 0° 0.00020
S0 ks ; Carbon 3.5x10° -0.00005
Unit Germanium 0.5 -0.05
Silicon 202300 -0.07

Its SI unit is (ohm-m)™ or mho-m™" or ohm™ m™ -
Q.10 What is the effect of temperature on the resistance and resistivity? Explain. - LHR 15, D.G.Khan 14
Q.11 What is temperature coefficient of resistance and resistivity? Grw 12, Lhr 16 G I, Rwp 15, Mirpur 14

@

EFFECT OF TEMPERATURE
The resistance and resistivity of a substance depend upon the temperature.

b (Qm) —»

As the temperature of the conductor rises, the amplitude of vibration of the
atoms in the lattice increases. So, the collision cross-section of the atoms

ncreases.

: T s -2000 0 200 400 600
Thus the atoms the> offer a bigger target. This increases the probability of T(O)—>
their collision with free electrons. Hence, resistance of conductor increases. Variation of resistivity of Cu
Note ; with temperature.

Experimentally, it is found that change in resistivity of a metallic conductor with temperature is linear over a
considerable range below and above 0°C, as shown in figure. This shows that resistivity is not zero at 0°C.
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TEMPERATURE CO-EFFICIENT OF RESISTANCE
The fractional change in resistance of a substance per kelvin is called temperature coefficient of resistance.

Mathematically,
a= Rl =R,
Rt

Where,

R, = resistance of material at 0°C

R, = resistance of material at t°C

t = change in temperature

o= temperature coefficient of resistance
Temperature Co-efficient of Resistivity:

The fractional change in resistivity of a material per kelvin is called temperature coefficient of resistivity.

Mathematical form

L

A R=p—

% 5k
L L
S R, =p,— and R =p —
o 1 plA o poA

o (5)-+(3)
t o|®,
Hence a= A A

OR asi—Pe

Where

P, = resistivity of material at 0°C

py = resistivity of material at t°C

t = change in temperature s

o= temperature coefficient of resistivity
Unit i

S| unit of temperature coefficient of resistance/ resistivity is K.

Q.12 What are carbon resistances? How can we determine their values by colour coding?

CoLOUR CODE OF CARBON RESISTANCES

Carbon - resistors consist of a high-grade ceramic rod or cone (called the
substrate) on which a thin resistive film of carbon is deposited. They are

commonly used in electrical equipments.
Colour code

The numerical value of carbon resistance is represented by colour code which
consists of bands of different colours printed on it. Commonly, the code consists
of four bands, starting from left to right.The codes of different colours are given

in the following table
Interpretation of colour bands

i, Thefirst band indicates the first digit of the value of resistance.

.-

<
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Colour Value
Black : o
Brown 1
Red 2
Orange 3
Yellow 4
Green S5
- Blue 6
Violet 7
Grey 8
White 9




ii. The second band gives the second digit.
iii.
first two digits.

iv. The fourth band gives the tolerance value.

Tolerance

The possible variation in the resistance of a carbon resistor from marked value
is called tolerance

» Silver band indicates the tolerance of 10%1
= Golden band indicates the tolerance of + 5%.
= |f there is no fourth band then the tolerance value is + 20%.

For Your Information

The third band is decimal multiplier. It gives the number of zeros after the

jinteresting information

Inspectors can easily check
the reliability of a concrete
bridge made with carbon
fibers. The fibers conduct
electricity. If sensors show
that electrical resistance is
increasing over time the
fibers are  separating
because of cracks.

| FE=saa

For Your Information
A zero-ohm resistor is
indicated by a single black
colour band around the body
of the resistor.

1st digit Tolerance

2nd digit Gold £ 5%

No.of 0s Silver + 10% Red Violet Orange Silver
Resistor Colour Code 2 7 000 +10%

R =27000 Q (£ 10%)

Q.13 What is Rheostat? How it can be used as variable resistor and as potential divider?

RHEOSTAT
It is a wire wounded variable resistance.
Construction
1. It consists of a bare manganin wire (Cu, Fe, Mn, Ni alloy) wound
on an insulating cylinder.
2. The ends of wire are connected to two fixed terminals A and B.

A third terminal C is attached to a inding contact which can be
moved over the wire.

Working
It can be used in two ways:
i. - Asavariable resistor

il As a potential divider

i) Rheostat as a variable resistor
If one of the fixed terminal say A and the sliding terminal C are connected in the
circuit, the resistance of wire between A and sliding contact C is used. When the
sliding contact is shifted away from A, then the resistance increases and when
the sliding contact is moved towards A, theresistance decreases.
i"' R nstat as a potential divider
If the rotential difference V is applied across the two fixed terminal A and B of
rhenstat, then the curront flowing through it is

gt

R
The potential difference between points B and C of the wire is Vgc. So,

< <
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Sliding contact

T

Resistance wire

(a) A Rheostat

A_ MWW,

(b) Its use as variable resistor

Use of rheostat as potential divider




_Rheostat s

used where
accuracy is required. For this
purpose mangnin wire is used
because its resistivity increases
less with temperature than
any other metal.

Vec=1xr
Where r is the resistance of the portion BC of the wire
A"
OR Vac= | — [xT
S (RJ
OR Vic= =V
o

Thus, the potential can be varied from 0 to V volts which depend upon the position of sliding contact. If the
sliding contact C is moved towards the end A, the length and hence the resistance r of the portion of wire

increases which increases Vgc.and vice versa.

Q.14 What is a thermistor? Explain.

@

THERMISTOR

It is a resistor whose resistance changes with temperature of its surrounding.
OR

A thermistor is a heat sensitive resistor

Types

There are two types of thermistor

= Negative temperature coefficient thermistor(NTC)

= Positive temperature coefficient thermistor(PTC)

Formation of thermistors

Thermistors are made from semiconductor materials (ceramics) such as NiO,,

MnQ,, Co0,, CuO,, FeO, etc. by heating them under high pressure. These are

pressed into desired shapes and then baked at high temperature. 4ll these
materials have ability to emit more charge carriers when heat energy is
increased.

Shapes of thermistors

Thermistors are available in different shapes and sizes, like to be beads, rods
washers disc or probe etc.

Uses

PTC-thermistors

They used for temperature
compensations in electronic
circuits. Currents in parts of
a circuit may increase to
dangerously high levels "if
the temperature of the
circuit becomes unduly high.
If a PTC-thermistor is
included in the circuit, its
increased resistance reduces
the current.

®©

Thermistors of different shapes

1. High negative temperature coefficient thermistors are used to measure low temperature especially near

10K very accurately.
2. They are used to measure and control the temperature in oven.

3. They are used to cancel the effect of temperature rise in other electronic devices. (PTC)

4. They are used as heat sensor in fire alarm.

Note

Thermistor behaves as the temperature sensor which may convert the change in temperature into electrical

voltage.

MCQ’s From Past Board Papers

1. The Sl unit of resistivity is: (Sgd 2016, Federal 2017) (Swil 2015) (Lhr 2014 Shl 2015)
(A) om™ @ m ) Qm (D) Q '

2. T _potenﬁa} difference between, the head and tail of an electric eel is: (Mitn 2015 G —1)

) 600 volts (B) 700 volts (C) 800 volts (D) 900 volts

3. fh Carbon resistors, the value of Blue colouris: (Mtn 2015 G - 1I)

(A) 7 B 6 ©)8 D) ©
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studyplusplus.com




4,
(A) Length (B) Area UB‘)/Temperatura (D) BothA &B
5. If the temperature of a conductor is increased, the product of resistivity and conductivity (Federal 14)
(A) Increases (B) Decreases \/(0) Remains constant (D) May increase or decrease
6. Tolerance for silver band is: (Mtn 2014 Grw 2013 G )
@,ﬁ 10% (B) + 15% (C) +20% (D) +25%
7. Thesubstance having negative temperature co-efficient is: (Bwp 2017 G Il) (Grw 2014 Lhr 2014 G )
L{K(‘)arbon X (B) Iron (C) Tungsten (D) Gold
8. Resistivity at a given temperature depends upon: (Bwp 2014 Lhr 2014 G ll)
(A) Area of cross—section (B) Length
(&) Nature of material of conductor (D) Both length and area
9. Colour codes are used to calculate the: . (Mtn 2014 Sgd-2014)
(A) Nature of resistor lﬁﬁl’umeﬁcal value of resistance (C) Potential difference (D) Current ;
10. The resistivity of a conductor increases with g : (Swl 2015 Grw 2010)
(A) increase in tis length - (B) increase in its area Mﬁcrea.se in its temperature (D) decrease in its length
1. Siemen is the unit of (Rwp 2014, Lhr 2015 Grw 2010, 2011, 14)
(A) resistance \J,B‘j/t;onductance. (C) resistivity (D) conductivity
12. A wire of resistance R is cut into two equal parts, its resistance becomes R/2. What happens to resistivity:
; 1 ( D.G.Khan, Swl 2017, Lhr 2012 G-lI, Lhr 2011 G-l)
(A) Double @/Same (C) Half (D) One fourth
13. In carbon resistors, what is the value of violet colour? (Fed 2011, Rwp 2014, 15)
()6 - AB) 7 ©8 OF
14. Colour code of yellow colour is: . (Grw 2016)
®2 ®3 er4 (D)5
15. Resistance tolerance for gold colour is:- }Hr 2018, Mtn 2016 Group i)
(A) 50% (B)30% (C)20% (D) 5%
16. Temperature coefficient of resistance (a) is equal to ¥ (Sgd 2016 Group 1)
Ri+R Ro — Ry Rt — Ro .
Nt Ro b o b
(A) RoAt (B) RoAL ; C) RoAt (D) None of these
17. A certain wire has a resistance R, the resistivity of another wire of an identical material with the first, except for twice
its diameter is: . (Bwp 2016)
AR (B) 4R (©) 2R \(6) Same as R
18. If fourth band is missing on resistance, its tolerance is (Swil 2016)
(A) £ 5% (B) £ 10% (C) £ 15% ED)/:t 20%
19. The unit of temperature co-e‘ffi(zent of resistivity is (Mirpur 2015, D.G.Khan 2016 Group lI)
(A K i ©Q (D)°C :
20. }e heat produced by the passage of current through a resistor is; (Mirpur 2016)
1 i '
(A) H =Rt (B) H=IR% (C)H=R; D) H=55
21. If the resistance of 500 Q have fourth band of silver colour then its upper maximum resistance will be:
(Fsd 2014, Lhr 2015 Group |l)
(A) 600 Q ) 550 @ (C) 450 @ D)400Q
22. The reciprocal of resistance is called (D.G.Khan 2015 Group )
" (A) Capacitance . (B) Resistance \(C) Conductance (D) Inductance :
23. The thermistors convert of temperature into: (AJK 2018, Fsd 2015)
(A) Light energy ) Electric voltage (C) Heat (D) sound
24 Thermistors with high negative temperature coefficient are very accurate for measuring low temperature specially
ks AORP: (Azad Kashmir 2017)
(A) 45K Y8 10K (©) 75K (D) 120K
25. By increasing the temperature of conductor, the flow rate of charge ; (Grw 2017)
(A) increases (B) remain constant (C) change exponentially lB)/ decreases
26. Heat sensitive resistors are called: (Fsd 2017)
(A) Resistors (B) Capacitors Wemistom (D) Inductors
27. What is the resistance of a carbon resistor which has bands-irown, black and brown? (Bwp Gl 2018)

Specific resistance of material depends upon: (Bwp 2015, Sgd 2014 Grw 2011 Lhr 2015 G -1)
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(A) 100 Ohm (B) 1000 Ohm ¥y 10 Ohm (D) 1. 0 Ohm
28. What is the colour code for 52MQ + 5% resistance? ~ (Bwp Gl 2018)
(A) Red Green Blue Gold (B) Green Red Blue Gold &{‘_rellow Red Blue Gold (D) Green Red Violet Gold
29, The resistance of a conductor of length L, cross-sectional area ‘A’ and resistivity ‘p’ is given by: (Grw 2018)
A
(AR =3 (B) R =pAL uefR=pk OR=pT
30. The reciprocal of resistance is called: (D.G.Khan 2015, Sgd Gl 2018)
(A) Reactance (B) Inductance 4€) Conductance (D) Conductivity
31. mho m™' is the S! unit of: (Lhr Gl 2018)
(A) Conductance \.,(-{) Conductivity (C) Resistance (D) Resistivity
1 Cc 2. A 3. B 4, Cc 5. Cc 6. A 7. A 8. c 9. B 10. Cc
11, B 12. B 13. B 14. Cc 15. D 16. c 17. D 18. D 19. B 20. A
21. B 2. Cc 23. | B 24, B 25. D 26. c 27. C 28. C 29, Cc 30. C
. B

Q.15 Define Electric Power. Derive an expression for the power dissipated in a resistors. Fsd 14, Lhr1s

ELECTRICAL POWER
Electrical power of the battery is the rate at which work is done to maintain the steady current in a

circuit. oo A
. A
Electrical power = Ene.rgy gupplioc
* time taken

Power dissipation in resistors
Let us consider a circuit consisting of a battery E and a resistance R in 1
series. When a potential difference V is applied between the terminals A ppesag v "
and B of resistance R, a steady current | flows through the circuit. ¢
The work done in moving a charge AQ up through potential difference V :
in time At is given by,

AW =V x AQ
This is the energy to maintain the steady current in the circuit. ™

3 Energy Supplied The power of a battery appears as the
As Electrical power = Time taken power dissipated the resistor R.
At
Thus P=V 40
At
P=VI . 129
At

According to law of conservation of energy, the electrical power dissipated (lost) through the resistor R in the

form of heat is equal to the electrical power supplied by battery. Therefore
Power dissipation, P=VIl (1)
From ohm’s law V=IR ‘ If one ampere current
Therefore P=(IR)! passes through a conductor
P=12R due to applied potential
OR ” () difference of one valt be
one watt.

< <
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From ohm’s law

A
R
V z
Therefore P= [—] R
R
VZ
OR P= = (3)
Unit

S| unit of electric power is watt.

MCQ’s From Past Board Papers

1. Power of an electric generator of voltage (V) and driving current (l) through an appliance is ____. (Fed 12)
(e ;
(A)P=VI (B)P=IR (C)P= % (D) All of these
2, Electrical energy is measured in: (Lhr 10 Grw 2015, Bwp 2012)
(A) watt (B) horse power (C) kilowatt ;JBT kKilowatt hour
e e T
:

]l b-Fa2 kol

Q.16 , What is electromotive force (emf) ‘and terminal potential difference? Explain.

ELECTROMOTIVE FORCE (EMF) AND POTENTIAL DIFFERENCE

The energy supplied to a unit charge in moving it from negative to positive electrode inside tlie

source, is called electromotive force.
OR ——————

It is defined as the energy supplied to the unit charge by the source. "
Explanation

Consider a battery connected across a resistance to maintain the steady current
through it. The cell continuously supplies energy -which is dissipated in the
resistance of the circuit. Let AQ is charge passing through any cross-section of
circuit in time At and AW is energy supplied to the positive charge to force it to
go to the point of higher potential. Then, emf of a source is,

g — energy supplied _@__
charge

An'equivalent circuit of a cell of emf E
HE AW and Iinternal resistance r.

i (1)

Ill'l“l

Electromotive force of a cell.

OR E

Unit

S1 unit of emf is J/C or volt.

Internal resistance ﬁllE VA
The resistance offered by electrolyte present between two electrodes of a cell to , N ot
the flow of ions is called internal resistance of the cell. 1t is denoted by r. i

Terminal potential difference

The potential difference across the terminals of a cell (battery) when current is
being drawn from it is called terminal potential difference. R
Relation between terminal potential difference and electromotive force. _N

Consider a cell (source) of emf E having internal resistance r connected in a ‘;‘;’:‘;"""W"““‘"‘ff""‘““
- ofa s El-R.
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circuit as shown in the figure. Let, V is the potential difference across the
external resistance R. The current | flowing through the circuit is given by

P

R+r

OR. E=IR+Ir _(2)
OR E=Vi+Ir
From equation (2), V.is called terminal potential difference.
Special cases

1. If the internal resistance of cell is zero (r = 0), then terminal potential difference becomes equal to emf. i.e.

Vi=E-=Ir
V;=E~-I(0)
Vi=E
2. The terminal voltage in the presence of current is less than emf E by a factor Ir.
Vi=E-—Ir
Explanation of equation E=IR+ Iron the basis of energy
ES MR+ 1Ir

E =energy gained by unit charge as it passes through the cell from its negative to positive terminal.

Ir =energy dissipated into the cell as heat.

IR = energy is dissipated into the external resistance R.

Conclusions \ _

= emfis the energy supplied to the unit charge by the cell and potential drop across different components is
the energy dissipated as the unit charge passes through these components.

= The emfis the cause and potential difference is the effect.

= The emfis always present even no current is drawn through the battery but the potential difference across
the conductor is zero in the absence of current.

Q.17 Describe the condition for maximum power output delivered to the load resistance by a battery.

'

MAXIMUM POWER OUTPUT
Consider the circuit as shown in figure, when the current flows through the
S
%R z'

resistance R. The charges lose their potential energy while moving from higher to
a lower potential.
The loss of energy per second is VI and is known as power delivered to R by

current |, ’
So, power delivered to R is The terminal potential difference V
of acell is EI-R.
P=-VI
P= (IR)I [*-V=IR]
P= IR
2 ' Internal resistance of a cell
P= [ E J R - [l= E ] depends upon the
R+r R+r composition of electrolyte
E?R distance between
- —— electrodes (i.e. central rod
R+ r)’ and case) and their area
E’R
P

“R¥+r’+2Rr
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P = RT+ 1+ 2Rr + 2Rr — 2Rr i
E’R :

(R—-1)* +4Rr 1 @

When R =r, then denominator becomes minimum.

Hence, value of power output becomes maximum. Thus jﬁ £
il E’r I
R T e e —— -
(r—r)* +4rr
_ B
T o e A AANA——
0+ 4r? ®)
2 A voltmeter connected across the
E ' terminals of a cell measure (a) the
Pmax=— emf of the cell on open circuit, (b) the
4r terminal potential difference on a

y . closed circuit.
This is the maximum output power delivered to a load resistance.

MCQ’s From Past Board Papers
1. The unit of electromotive force is. (Grw 2014,Mtn 2015, Sgd 2015 G - 1)
(A) Newton (B) Pascal \—(()Voll (D) Ampere
2. Which equation represents the maximum output power? (Fsd 2014, Bwp 15 Fed 11, Grw 13, Fsd 2014, Lhr 2010)
Ez 2 E2 E2
AWP=7r 'y 3 ©P=2R" (O) P =7z
3. emf is induced due to change in: ) (Fsd 2016)
(A) Charge (B) Current (&)régnetic flux (D) Electric field
4, When the internal resistance of a source is equal to the load, the maximum power dissipated is:
(Lhr 2014, Mir-11-13, Supp Mirpur 09)
E _\_e/ E E E
A ar Y& © a7 D)z~
5. For a closed circuit: \/ ' (Lhr 2011, D.G.Khan 2013Mirpur 2009) |}
(A E=V, (B)E>V, ©)E<W (D) E=Vi~Ir
6.. The ‘emf is always even when no current is drawn through the battery orcell.  (Lhe 2012 G |, Grw 2012, 2014)
(A) Zero @')’ Present (C) Absent (D) Maximum
p i The maximum power (Po.) is delivered to a load resistance R, when the internal resistacne of the source is:
(D.G.Khan 2018, Bwp 2017 G 1)
: ; R
(A)r=o 14=R C©r=0 O) r=7
8. ideal current source shall have reistance: (Swi 2018)
(A) zero (B) finite but not zero (C) infinite (D) depends upon requirement

[ TeclaTelslclealnls]albe]n iz Chas)l Al

Q.18 Define Simple and Complex Networks and explain the Kirchhoff's Rules. Grw 17 Lhr14 Sgd 09, 17

' ASIMPLE CIRCUIT

A simple electrical circuit may consist of more than one resistors but a single voltage source.

A simple circuit can be solved by using
= Ohm's law
= Rules of series and parallel combinations of resistance.
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A COMPLEX NETWORK
When an electrical circuit consists of number of resistances and a number of electrical voltage sources,
then such circuit is called complex network.

A complex network can be solved by using the Kirchhoff’s rules.

KIRCHHOFF’S FIRST RULE
This rule is in accordance with law of conservation of charge
It states thatsum of all the currents meeting at a point in a circuit is
zero.
~OR

The sum of all the curreﬁts Sflowing towards a point is equal to the sum
of all currents flowing away from the point.

Mathematically,

E L According to Kirchhoff’s 1 st

rule '1 +|3= l;“‘ lg.
Explanation

Consider four resistance wires meeting at a point A, as shown in figure. The currents flowing towards the point
A are |, and |, and the currents flowing away from point A are |; and |,.
Sigh convention
The current flowing towards a point is taken as positive and flowing away from the point is taken as negative.
Thus, we can write, ;

li+la+(=l3)+(~lz)=0

Lh+l—l3—1,=0

OR h+ly=ly+1,

Which is in accordance to the law of conservation of charge. :

Kirchhoff’s first rule is also known as Kirchhoff’s point rule. o+ N |y B
VWV 1L

Important note
If there in no sink (negative terminal) or the source of charge (positive E m

terminal of battery) at the point, the total charge flowing towards the ™
point is equal to the total charge flowing away from the point.

KIRCHHOFF’S SECOND RULE 4

This rule is in accordance with law of conservation of energy.

The algebraic sum of potential changes along a closed loop is equal to
zero.
Explanation
Consider a circuit consisting of two batteries E, and E, and two resistors R, and R, as shown in figure. The
direction of current | flowing through closed circuit depends upon the cell having greater emf.
Let E, is greater than E,. Then the current flows in anticlockwise direction. Now when the positive charge AQ
due to current | in the closed circuit passes through the cell E, from low to high potential, it gains energy
because work is done on it. So ;

) Energy gained = E,AQ
When the current passes through the cell E;, it loses energy because in this case, the charges pass from high

potential to low potential. So

According to Kirchhoff’s 2™
rUlEEj - |R1 - Ez"' IR;=°.
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Energy lost = —E,AQ

When the current passed through the resistor R,, the charge AQ loses energy. So
Energy lost = — | R,AQ

When the current passed through the resistor R,, the charge AQ loses energy. So
Energy lost = — | R,AQ _

Where IR, and IR; are the potential drops across the resistors R, and R,.

Finally, the current approaches the negative terminal of the cell E,.

According to law of conservation of energy, the total change in enérgy must be zero. So,
E, AQ-IR,AQ-E,AQ~ IR, AQ=0
AQ (E,-IR,—E,—=IR;) =0

= E,—IR,—E,—IR, = O [ AQ# 0]

Which expresses the Kirchhoff’s 2nd rule.

Rules of finding the potential changes

The following rules can be applied to find the potential changes.

1) If the source of emf is traversed from negative to positive terminal, the potential change is positive.
2) If the source of emf is traversed from positive to negative terminal, the potentlal change is
negative.
3) If a resistor is traversed in the direction of current, the change in potential is negative.
4) If a resistor is traversed in the opposite direction of current, the change in potential is positive.
Q.19 Describe the procedure for solution of circuit problems. i Federal 2013, Grw 2016

PROCEDURE OF SOLUTION OF CIRCUIT PROBLEM
The following steps should be used in solving the circuit problem by use of Kirchhoff’s rules.

(i) Draw the circuit diagram.

(ii) Choose the loop in such a way that each resistance is included at least once in the selected loop.

(iii) ~ Assume the current in each loop, all the loop currents should be in same sense.

(iv)  Write the loop equations for each loop. For writing each loop equation the voltage change across
each component is positive if traversed from low to higher potential and it is negative if traversed -
from higher to low potential.

(v) Solve these equations for unknown quantltles

MCQ’s From Past Board Papers

o Kirchhoff's first rule is the maniféstation of the law of conservation of: (Bwp 2014, Fsd 2014, Swl 2014, Lhr 2011)
(A) Mass ) Charge (C) Energy (D) Momentum
2, irchhoff's voltage rule is a way of stating conservation of (D.G.Khan 2018, Rwp 2016)
A) Energy - (B) Momentum (C) Charge (D) AggLular momentum
ANSWER KEY'S

[Flelz]~]

Q.20 Whatis Wheatstone bridge? How it can be used to find the unknown resistance?
D.G.Khan — 2009, 2015 G ll, BWP — 2014, Lhr 2016 G Ii

WHEATSTONE BRIDGE

It is the basic electrical circuit which is used to measure the value of unknown resistance. It was firstly
devised by Charles Wheatstone and hence it is known as Wheatstone bridge.
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Construction

The wheat stone bridge consists of four resistances Ry, R, R; and R,
joined together in such a way so that it forms a loop ABCDA. A source of
emf E with a switch S is connected between A and C and a sensitive
galvanometer G is connected between B and D. :

Working

When the switch S is closed, the current flows through the galvanometer.
Balancing condition

If the points B and D are at same potential, then no current will pass
through the galvanometer. So galvanometer shows no deflection and
bridge is said to be balanced.

Mathematical Analysis

We can analyses the circuit by using the Kirchhoff’s rules. Assume the anti-clockwise direction of current in
each loop. Let |, I, and |5 are the currents in loops ABDA, BCDB and ADCA respectively. Then by Kirchhoff’'s 2nd
rule,

For Loop ABDA
The voltage equation is,
—LRy=(lh=12) Rg—=(li—13) R3=0 (1)
For Loop BCDB
The voltage equation.is,
=Ry =(l=l3) Rg=(lz=)Rg =0 ____ (2)

Under balanced condition, the potential at points B and D becomes same. So the potential difference becomes
zero and the current passing through the galvanometer will be zero (i.e., 1. —l.=0o0rl,=1,)
So equation (1) becomes

= |1le -(0) R‘_ (- |3) Ry=0 wheat stone bridge
R LR Lo bdat o It is wused to detect the
0 IR =(h—l3) Ry=0 temperature changes by
OR —L4Ry=(h—I13)Ry - (3) connecting thermistor in the
Also, the equation (2) becomes fourth arm. Also, it is ulsed to
‘ : measure load (weight) in the
— 1R = (I~ l3) Ry = (0) Rg=0 electronic balance.
=Rz =(lz=13) Ry =0 _
~1Ra = (1= 15) Ry s vour irormation
s =LRa=(l—=13) Ry (a) [ L= Practical application of
Dividing equation (3) by (4) w‘heat .stone bridge are
<R -1 )R | slide wire bridge and post
P by 29O TR Pl office box apparatus etc.

_Ile (11_—13)R4
R Ry
RZ R4
Which is the condition of balancing the wheat stone bridge.
Determination of unknown resistance
Let R, be the unknown resistance. Then, the values of R,, R, and R; are so adjusted that the galvanometer
shows no deflection. In such condition, from known values of R,, R; and R;, the unknown resistance R, can be

determined by using the relation.

N —
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R
OR R,= —R
4 R‘ 2

Q.21 What is potentiometer? Discuss the construction and working of potentiometer in detail?

@

Commonly, the potential difference is measured with the help of voltmeter. The resistance of the voltmeter
should be large as compared to circuit resistance. Otherwise an appreciable current will pass through the
voltmeter which will change the circuit current and potential difference to be measured. So for accurate
measurement of potential difference the resistance of voltmeter should be large. So it will not draw any
‘current from the circuit across which it is connected. An ideal voltmeter has infinite resistance. 5

Cathode ray oscilloscope or digital voltmeter can be used for the same purpose. But these instruments are
very costly. So, very simple instrument potentiometer is used for this purpose

POTENTIOMETER

Potentiometer is an accurate device which is used to measure or compare the potentials without drawing any
current from the circuit.

e
Principle y

Potentiometer gives us the
When a steady current flows through a wire of uniform cross-section area continuously varying (point to

then the potential difference across any length of wire is directly point) potential difference while

- : - rheostat provides us potential
roportional to its length. i.e. . e

prop gt difference which varies in steps
Vol ,when|=constant (turn to turn).

Construction

Potentiometer consists of a resistor in form of a wire of length L on which a terminal C can slide. Let, R is the
resistance of wire. As the sliding contact moves from A to B, the resistance between A and C changes from o to R.

Working as potential divider
Let E be the emf of the cell. The current flowing through it is,

e-—--R=———31

RS,

If r be the resistance between A and C then the potential drop between
these points will be

Vac=lIr
Putting value of | from equation (1), we get

E
Vac ={E}T

r
OR Vac=| —|E
AC (RJ

As € and R are constant for a given circuit; therefore, the potential drop
can be varied by changing the value of r. Such an arrangement is called
potential divider.

Measurement of emf _ ;
A potentiometer can also be used for measuring the unknown emf of a L_, £

cell. It consists of a resistance wire R of uniform cross-sectional area.

Let Ey is the unknown emf of the cell. It should be noted that positive terminal of the cell and that of potential
- divider are connected to the same point A. When the terminal C and negative terminal of E, are at same
«potential. Then no current will flow through the galvanometer. Under this condition, the emf E, of the cell is
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equal to the potential difference between A and C. (i.e. Ex= Vac). Now
r
Vac=| — |E
AC [R)
Therefore, Ex =(LJE
R

In case of a wire of uniform cross-sectional area. The resistance is directly proportional to length. i.e., R oc L
androc/l
So the above equation becomes

E (2)

Where £ is length of Wire between A and C and L is the total length of wire.

Comparison the emfs of two cells
The method which is used to measure the emf of a cell can also be used to compare E, and E, of two cells.

Let ¢, and ¢, are the balancing lengths for emfs of two cells E, and E; respectively. ¢, and £, are found
separately for each cell. Thus

=

- 1
Ei= EE
)
And E;=—*E
L
Dividing E; by E; &l f
Bon '
E, ¢,
So the ratio of emfs is equal to the ratio of their balancing length.
Uses of Potentiometer
it can be used i E, c -
(1) to determine the emf of a cell. E, e
(2)  to compare the emf of two cells. — e .

(3)  asa continuously potential divider.
(4)  to measure the internal resistance of the cell.

MCQ’s From Past Board Papers

4. Potentiometer can be used as . : (Federal 2013)
(A) Ohm meter (B) Ammete (C) Galvanometer \(D%’otential Divider
2, The relation of emfs of two cells 'E—:‘ Is = (Fsd 2016)
L 4 1
(A)E ﬁg (C)E D)ylix L2

1.1 61ala
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IMPORTANT SHORT QUESTIONS FOR BOARD EXAMS

-
.

Three resistors each of one ohm are arranged-in form of a triangle then calculate their
equivalent resistance across any two terminals?

Ans.

<

Equivalent Resistance of R, and R,

L

R R, + Ry,
141

2Q

Equivalent resistance of R’ and R,
1

Req
1
Req

HI_.E"I'-'

1

R

1

= +

2

et |
R 2
2

Differentiate between resistance and resistivity? .

Ans.

Resistance: =
(i)The opposition in the flow of electrons through the conductor is called electrical resistance.

z : L
(ii) It depends upon the length and area of cross-section of the wire of a conductor (i.e. R = p-; ).

(iii)  Its unit is Ohm (Q)

Resistivity:
(i)t is the resistance of a meter cube of a wire.

(ii) It is independent of dimension of the, conductors, it depends upon the nature and temperate of the
material of the wire.

(iii)  Its Sl'unit is ohm-meter (Q-m)

3-

Why we prefer potentiometer in place of voltmeter for measuring potential diﬂ'erence? (Rwp 2015)

Ans.

An accurate potential difference measuring devuce in one which will not draw any current from the circuit. An
ideal voltmeter has infinite resistance.

In case of potential — meter when we take the measurements at balanced position, no current is drown from the
circuit. So it is much more accurate device as compare to ordinary voltmeter.

ST
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2 || Heat produced in a conductor

H=

I"Rt

Ohm’s Law

By s || ]

Parallel combination of

resistances

.m

eslstwity

SEI"IES combination of R=R,£R,+R;
| resistances |

BI

©
I
Q |=

s 1 I
Conductivity : 2 i
p
Temperature coefficient of < R, —_Ro
resistance Rt |
——————————— A
44 " Temperature coefficient of o=@ :
resistivity l Pt : |
: , A B
12 || Electrical power of a battery pat™ p=v=4 P=Vi
At S AL
I: I ‘ 2
13 Electrical power dissipated in P=VI P=I2R i Vv
resistors . : b R
I AW
14 || Emf of a battery B e
b} =
18 Relation between emf and Bt ot VaB-T
potential difference || i A : _‘ fe l “
Maximum power output of a E2 :
16 P = —
| battery i 4r
17 ‘ Kirchhoff’s current rule > 1=0 “ ‘ } '
18 " Kirchhoff’s voltage rule lml l
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R, R l “ = I
Wheat stone bridge —Ll==2 RR,=R,R, _
.Rz R-l
Emf of a cell E, =EE

UNITS
1 | Electric current A Cs™
2 | Electric charge \ C As
3 | Resistance o) VA"
4 | Resistivity Qm
5 | Conductance 0" mho siemen
6 | Conductivity B3k SO mho m™ siemenm”
7 | Temperature coefficient of resistance K™
8 | Electrical power /s watt
9 | Electromotive force : J/C volt
10 | Dielectric constant no unit
11 | Energy density Jm?
12 | RC-time constant second
CONSTANTS
1 | Drift velocity of electrons 110 ms™’

"\ SOLVED EXAMPLES

1.0 x 10’ electrons pass thfough a conductor in 1.0 us. Find the current in ampere flowing through the
conductor. Electronic charge is 1.6 x10™ " C.

Given data:
Number of electrons = n = 1.0 x 107
Time taken = At = 1.0 us = 1.0 x 10”° sec
Charge on electron=e =1.6x10 ° C

Jo find:
Electric current=1=7
Calculations:
As - A_Q
At
| = - As AQ = ne
At
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Putting the values, we get
= 1.0x107 x1.6x107"
1.0x10°°
I'=1.6 x10779*5

I=1.6x10°A

Example 13.2:

0.75 A current flows through an iron wire when a battery of 1.5 V is connected across its ends. The

length of the wire is 5.0 m and its cross sectional area is 2.5 x 10”7 m%. ‘Compute the resistivity of iron..
Given data:

Current=1=0.75 A

Potential difference=V =15V

Length of the wire=L=5.0m

Area of cross-section of wire = A = 2.5%10 ' m’
To find:

Resistivity of wire=p=?
Calculations:

L
As R=p—
pA
or p= L SR (1)
L
As according to Ohm'’s law
V=IR
’ 'v -
or R= T Putting values, we get
1.
S R=——=20Q
0.75
Putting the values in equ. (1), we get
2x2.5%107
- —-'5——

p=tox107 Qm|
|

A platinum wire has resistance of 10 Q at 0°C and 20 Q at 273°C. Find the value of temperature
coefficient of resistance of platinum.
Given data:

Resistance at 0°C =R, =10 Q

Resistance at 273°C=R.=20Q

Initial temperature = t, =0°C =0 + 273 =273 K

Final temperature =t, = 273°C =273 + 273 =546 K
Temperature difference =t =t, —t; =546 =273 =273 K
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To find: h
Temperature co-efficient of resistance =a. = ?
Calculations: y

As o= S Sy
R, t
Put‘t'ing the values, we get
20-10
o=
10x273
PR
10x273
1
o= —
273

oo =3.66 x 103 K

Example 13.4:8 :

The potential difference between the terminals of a battery in open circuit is 2.2 V. When it is
connected across a resistance of 5.0 Q, the potential falls to 1.8 V. Calculate the current and the
internal resistance of the battery.

‘Given data:
Potential difference=E=2.2V
Resistance =R =5.0 Q
Fall in potential =V =18V

Yo find:
(i) Current=1=7
(ii) Internal resistance=r="?
Calculations:
(i) ~ According to Ohm’s law
V=IR
or = £
R
Putting values, we get
- 18
5

(i) Internal resistance ‘r’ can be calculated by using the following relation

E=V+Ir
or r= H
I
Putting values, we get
el 2.2-1.8
0.36
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0.4

r= ——»

0.36

Example 13.5:

Calculate the currents in the three resistances of the
circuit shown in Fig. 13.22.

Given data:
Resistance R,'-—- 10Q
Resistance R, =30 Q)
Resistance R; =15 Q
Voltage of battery E, =40V
Voltage of batteryE; =60V
Voltage of battery E; =50V
To find:
Current through R, =7?
Current through R, =?
Current through Ry = ?
Calculations:
Ri=10Q, R2=30C, Ry=15Q
E,=40V, E;=60V, E;=50V

There are two loops “abcda” and “befcb” in the given circuit diagram.

huep s
hioido's

R=10Q, R,=300, R,=15Q
E;=40V, E =60V, E,=50V
Fig. 13.22

L=
Q
Lol

_1Es —1Es 1B
I3 I3
R
Ry R;
f c

d

-

Let |, and |, be the current flowing through these loops. These currents are flowing in the clockwise direction.

Starting from point ‘a’ and applying Kirchoff's second rule.c
For loop abcda:

According to Kirchoff’s second rule for that loop, we have
—Ey—= LRy = (= L)R;+E;=0

Putting the values, we get
=-40-=1;x10—-(,—15) x30+60=0
—40-10l,— 30}, + 301, + 60 =0
—40l+ 301, +20=0
-40l + 301, =—-20

or 4h-3=2 cenene(1)

For loop befch:

Applying Kirchoff's second rule to that loop, we have
~Ex— (I = L)R, - IRy +E3=0

Putting the values, we get
—60—-(l,—h)x30=I,x15+50=0,
—-60 —30l,+ 30, —15l,+50=0
30l,—-45l;,-10=0

*30l, - 45l =10
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Sl=flisa v = (2)
In order to solve these equations for |, and I,, multiplying equation (1) by 3 and equation (2) by 2, we get

12,b-9l, =6 ... (3)
12,-18l,=4 ... (4)
Subtracting equation (4) from equation (3), we get
9l;=2
2
I, = ;A

Putting the value of I, in equation (1), we get

4!—3x2 =2
‘ 9

From figure, it is clear that |, and |, are the actual currents passing through resistance R, and R;.
The actual current through R; is the difference of |, and |, and its direction is along the larger current. Thus

(i) Current throughR, =I,= %A =0.66A
The direction of this current is from a to d.
(ii) CurrentthroughR, =1 -1, :%—%:%A:oomA

The direction of this current in fromcto b.
(iii)  CurrentthroughR; =1, = —:-A =0.22A

The direction of this current is from f to e.

SHORT QUESTIONS OF THE EXERCISE

13.1 A potential difference is applied across the ends of a copper wire. What is the effect on the drift
velocity of free electrons by
) increasing the potential difference :
(ii) decreasing the length and the temperature of the wire
(Grw 2010, DG khan 2009, Mirpur 2011)

Ans. (i) The drift velocity of free electrons increases by increasing the potential difference
Reasan:
The drift velocity of free electrons in conductor of length £and area of cross section A is given by
I

vd=__

neA

= (Fa)
v, = : A
neAR R

This equation shows that by increasing potential difference, | increases and hence V4 increases.
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(ii) The drift velocity of electrons increases by decreasing the length and temperature.
Reason o=
The drift velocity of free electrons in conductor of length £ and area of cross section A is given by

A
¢ neA
A%
V, =
neAR

As Recf and Re«T

When length and temperature decrease, the resistance of conductpr decreases, So | increases [I= %) ‘

Hence vg4 increases.

13.2 Do bends in a wire affect its electrical resistance? Explain.

(Grw 2009, Lhr 2009, Bwp 2009, DG khan 2009, Mirpur 2011)

Ans.

No, bends in a wire do not affect its electrical resistance.

Reason:
The resistance R of a wire is given by
L
R=p}a

As bends in a wire do not affect length or area of cross-section of wire, so R remains constant.

13.3

What are the resistances of resistors given in the figures A and B? What is the tolerance of each?
Explain what is meant by the tolerance? -

Ans.

From figure A

According to colour code

Brown has value 1

Green has value's

Red has value 2

Gold band shows tolerance equal to + 5%
Therefore,

R =1500 Q (+5%)

From figure B

According to colour code

Yellow has value 4
White has value 9
Orange has value 3

Silver band shows tolerance equal to £ 10%

Therefore, . ‘

R = 49000L2 £10%

Tolerance

The possible variation in the resistance of a carbon resistor from the marked value is called tolerance.
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Fér example

a 1000  resistor with the tolerance 1 10% will have an actual value anywhere between 900 Q and
11000

13.4 Why does the tesIstance of a conductor rise with temperature?
(Grw 2009, Lhr 2009, Bwp 2009, DG khan 2009, Mirpur 2011)

Ans. Reason
As the temperature of the conductor rises,
The amplitude of vibration of the atoms in the lattice increases and hence the probablllty of their
collision with free electrons also increases. We can say that the atoms then offer a bigger target i.e.
collision’ cross-section of the atoms increases with temperature. So, the resnstance of conductor
increases.

13.5 What are the difficulties in testing whether the filament of a Ilghted bulb obeys Ohm'’s Iaw?
(Grw 2009,11, Lhr 09, 10, 14 Bwp. 08, 13)

Ans. The main difficulty is the rise in temperature of filament with increase in current.
Reason

When the current passing through the filament is small then the

energy dissipation is also very small. So the temperature and T

hence resistance remains constant i.e. Ohm’s law is obeyed.

As the current is further increased, the resistance of filament I s
~ continues to increase due to rise in temperature. So, Ohm’s law is :

not obeyed as shown in figure. W=

13.6 Is the filament resistance lower or higher in a 500W, 220V light bulb than in a 100W,220 bulb?

(Rwp 2014 Grw 2010,11,14 Lhr 08, 11, 14)

Ans. Solution Solution
Data Data
Py=500W P, =100W
V,=220 V, =220V
Ry=7? R,= ?
Calculations > Calculations
V2 V
Pl = - i Rz
Rl 2 hY
V2 (220)2 : V2  (220)2
=5 Ry = =L ='(—L = Rz = i =‘(—0L
P 500 P -1
Ri= 96.8Q2 R, =484 Q
Result

So 100W light bulb has greater resistance.

13.7  Describe a circuit which will give a continuously varying potential.
(Rwp 2013 Bwp 2008, DG khan 2009 2014)

Ans. A potentiometer can be used as a potential dividerto give a contmuouslv varying potential.
Explanation:

A potentiometer consists of a resistor.R in the form of a wire on which a terminal C can slide as shown
in figure. If a battery of emf E is connected across R, then
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= =% (1) L
If r = resistance betwe
en points A and C. '—LW_L
Then _@_Tc
Vyc=Ir =g' r. [by equation (1)] |
Thus as C is moved from A — B, r varies from 0 — R and V. varies
from '
0—E.
13.8 Explain why the terminal potential difference of a battery decreases when the current drawn from it
is increased? (Lhr 2014 Fsd 201, Rwp 2016, Federal 2015)

Ans. Reason ‘ .
When the current drawn from the battery is increased, the potential drop across the internal

resistance also increases (i.e. the enerqy dissipation as heat into the battery is increased). Therefore,
according to following relation,

_ V,=E—Ir
the terminal potential difference is decreased.

13.9 What is Wheatstone bridge? How can it be used to determine an unknown resistance?
(Grw 2014 Lhr 2008,10, Bwp 2009, 13)

Ans. Wheatstone Bridge
It is an electrical circuit which provides an accurate method for the measurement of an unknown -
Determination of unknown resistance
The wheatstone.bridge circuit is shown in figure. When the switch
is closed the current passes through the galvanometer.
The resistances R,, R, and R, are so adjusted in such a way that no
current flows through galvanometer. Under}uis condition the
following relation is satisfied.

R
2 = R .

:0|_;v

4

13.17  How many electrons pass through an electric bulb in one minute if the 300 mA current is passing .
through it?

Given data:
Time =t =1min = 60 seconds

Current=1=300 MA=300%103 A
Charge on electron =€ =1.6 x10"° C
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To find:

Number of electrons passing through bulb=n=7?
Calculations:
The total charge ‘Q’ on ‘n’ electrons is given by

Q =ne
or n =9—
(3
As lzg-
t
It
So n =— or Q=It
e

Putting the values, we get
300x107* x 60
n =
1.6x107"
I =1.125 x10*

13.2 - A charge of 90 C passes through a wire in 1 hour and 15 minutes. What is the current in the wire?

Given data:-
Electric charge=Q=90C
Time =t =1 hour and 15 minutes = (3600 + 900)sec = 4500 sec
To find:
Electric current=1=7?
Calculations:
Using the relation

| = g
t
Putting the values, we get
= 9—0 = L =0.02A
4500 50
or | =0.02 x 1000 mA

or

13.3  Find the equivalent resistance of the circuit (Fig. P. 13.3), total
current drawn from the source and the current through each
resistor.

Given data:
First resistance R,=6Q
Second resistance R, =6
Third resistance  R; =3Q
Voltage of battery =V = 6 volts

s~ studyplusplus.com

R =60
R,=3Q
—AAA/
R=60
6V
* Fig.P.13.3




To find: ' R=6Q

A i
(i) Equivalent resistance of circuit =R, = ? : g
(ii) Total current drawn from the source =1=7? — AN ——
(i)  Current flowing through each resistori.e., I, l;and I3 =? e
Calculations:
(i) Since R, and R, are parallel,
So their equivalent resistance is L
4ot ST BT
R/ R Ry .
BN S el
R 66 6 3 e
or R/ =3Q "oV
Now R; and R/ arein series, so their equivalent resistance ‘R.’ is - TR . SIS
Re =Ry +R'
Re =3+3
(ii) Total current drawn from the source N
Total current drawn = o w:'iltagc
total resistance
| = i
= R,
ful
6

I =1.04
(i)  Now current through each resistor:
For calculating current through each register, we first find potential difference across each resistor of circuit.
Potential difference across Ry = Vg
and Vec=IR;=1x3 =3V
Potential difference across R, and R, is Vag, Thus
Vag=Vac—Vec=6-3=3V

Now
Current through R, = |, _Vas_3
Ry 6
rTen
LS A R,=30
Current through R, =1, =—$ =% 3 c
2

Vec 3
Current through Ry =l3 =" =7
3 3 -

=
(i.e., total current)
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13.4 A rectangular bar of iron is 2.0 cm by 2.0 c.mlln cross section and 40 cm long. Calculate its resistance
if the resistivity of iron is 11 x 10~ Qm.

Given data:

Length ofironbar=L=40cm =40%x102m

Area of cross-section of bar = 2.0 x 2.0 cm?

=4.0cm®>
Or ﬁn.=—L=4.0x10"‘m’t
100x 100

Resistivity of bar = p =11 x 10 ¥ Qm
To find:

Resistance of bar=R=?

Calculations:
As R =p—

Putting the values, we get
-2
R T W10 x JOX107
4,0x10™

11x40 10 =110x10™

R =11x107 Q) e
13.5 The resistance of an iron wire at 0°C is 1 x 10% Q. What is the resistance at 500°C if the temperature
coefficient of resistance of ironis5.2x10>K™"?

-

Given data:
Resistance of wire at 0°C = R, =1%10* Q
Initial temperature = t, = 0°C = 0 + 273 =273 K
Final temperature = t, = 500°C = 500 + 273 =773 K
Change in temperature =t = t, — t, = 773 — 273 =500 K
Temperature coefficient of resistance =a = 5.2 X 1073 K™
To find: E
Resistance at 500°C=R;=?
Calculations:
As formula for the temp. coefficient of resistance is

o= R‘\_Ro
Rnxt
uRQt':R‘_Ro

or R; = Ro(1 + at)
Putting the values, we get
Re =1%10%01 + 5.2 x 1073 x 500)
Re=1x%10*1+2.6) =1x10*x 3.6
R: = 3.6 x10% Q)
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— 80Q
13.6 Calculate terminal potential difference of each of AAA/

cells in circuit of Fig. P. 13.6.

SLh0.000 0800 L=,
Given data: ' : .
Potential of cell E, =24V a2V 6.0V T
Resistance of cell E;=r, =0.10Q T
Potential of cell E, = 6.0V g cibise

Resistance of cell E;=r, =0.9Q
Resistance in circuit=R=8
To find: |
Terminal potential difference of E, = Vg = ?
Terminal potential difference of E; =V, =7
Calculations: :
As ry, r; and R are in series, so their equivalent resistance ‘R’ is
Re=r+r;+R
Re=0.10+0.90 +8
Re=9.0Q

As two batteries are opposite to each other, so effective emf (i.e., net voltage) in the circuit is
E=E-E,
E=24-6=18V

Thus current I’ in the circuit is

| R, 9
Terminal P.D. of cell E, is Vy, and is given as
Vu=E—Ir

Viuw=24—2X%X0.10 =24 —0.20

The current in battery E, flows in reverse direction to its conventional current, so it is taken as —ive. Thds
terminal P.D. of cell E; is

Vi = E; = (<)
Vie=Es+Irp

Putting the values, we get
Vi, =6.0+2.0%0.9
Vi, =6.0+18
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13.7  Find the current which flows in all the resistances of the circuit of Fig. P.13.7

Given data: a b ¢
Voltage of battery E,=9 V
Voltage of battery E; =6V A1 a0V 6.0v L
Resistance R, =18 Q p e, D R<18Q D el
Resistance R; =12 Q

To find:
Current flowing through resistance R, =1, =? :mﬂ A
Current flowing through resistance R;=1, = ? d ° R, §

Calculations:

Let ‘l," and ‘l;" be the current flowing through loops “abcda” and “befcb” respectively in clockwise direction.
- Applying Kirchhoff’s second rule on loop ‘abcda’
—E; = (I'I - IZ)R1 =
Putting the values, we get
—-9—(L—1018=0
9

~(l, =118 =9 or (h=13)= _.1_8.

or h—1,=-0.5 SO 1.
Now applying Klrchhoff' s 2nd rule on loop ‘befcb’
—E; = LRy — (2= )R, =
Putting the va{ues, we get
-6—-l;x12—(,-,18=0
-6—-12,-(I,-L1)18=0
-1-2l,—-(,-K)3=0
Dividing throughout by 6, we get
-1-2I,-3l,+3,=0
3h-Shk=1 .. (2)
Muitiplying eq. (1) by 3 and then subtracting eq. (2) from'eq. (1)
3h-3l.=-15
3h=5l=+1
=S + ==
2l,=-2.5
)
R
l,=-1.25 A
Where —ve sign shows that actual direction of current |, is in the antl-clock direction.
Putting the value of ‘I, in eq. (1), we get
~(-1.25)=—0.5
h +1.25=-0.5
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l,=-0.5-1.25
L=-1.75A
This current also flows in the anti-clock direction.
Thus,
Current through R, =1L—1,
lh—1; =175-1.25
-1, =os5A
CurrentthroughR, =1,
and

13.8 Find the current and power dissipated in each resistance of the circuit, shown in Fig. P. 13.8.
1.00 1.0Q

Given data:
EMF of firstcell=E, =6V
EMFof 2ndcell=E, =10V

Ri=1.0%, R;=2.0Q a0  p ‘m e
R3 =1.0 Q; R4 =100 R, R‘zm .
Rs=2.0L, Rg=1.0Q e 1) :,On ' .
To find: s 8 4
(i) Current through each resistance: 100 R, 100 T
WA =AY
h=7?1=?l;=? d c N

l‘=?,'5=?,ls=?
(i) Power dissipated in R,, Ry, R3, Ry, R, Rg
Calculations:

Suppose |, and |, are the current flowing through loop ‘abcda’ and ‘befcb’ respectively in the clockwise
direction as shown in figure:

Now applying Kirchhoff’s 2nd rule on loop ‘abcda’
E,—hRy = (h=1)R;— 1IR3 =0

Putting values, we get
6 — L(1.0) = (h—12)(2) - k(1.0) =0
6-L-2,+2l,-,=0
6-4L+2l,=0
3-2L+l,=0
=2l +1;,==3 wsanll)

Using Kirchhoff's 2nd rule for the loop ‘befch’ we get
£ = lRe = (1= LRy = 1Ry~ LR = 0
=10 = 1,(1.0) — (1; = 1)(2.0) - 15(1.0) - ,(2.0) = 0
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—10'“‘|2_'2|2+2|1 —-Iz_2|z= 0
-10 — 5'2+ 2]1 =0

2l,— 6l =10 S )
Adding eq. (1) and (2), we get
-2+ 1;=-3
+2l,— 6, = +10
—-sh= 7
or la= L2
5

or
Putting |, in eq. (1), we get
—2l,—1.4=-3 or =2l = -1.6
or
Negative sign with I, shows that current in loop ‘befcb’ is in anti-clock direction.
(i) Current through each resistance
Current through R,=0.8 A
Current through R, =1, -1=0.8-(-1.4)=0.8+1.4=22A
Current through R;=0.8A
Current through R, =1.4 A
Current through Rs=1.4 A
Current through Rg=1.4 A
(ii) Power dissipated in each resistance
As formula for power dissipation-is P = I*R, thus
Power dissipated in R, =P, = I’'R, =(0.8)*x(1.0)=0.64 W
Power dissipatedin R; =P, = (I, + 1,)’R, = (0.8 +1.4)*x 2= 9.68 W
Power dissipated in Ry = P3 = I[[R; =(0.8)*x(1.0) = 0.64 W
Power dissipated in Ry =P, = I§R4 =(1.4)2x(1.0)=1.96 W
Power dissipated in R = Ps = IR, =(1.4)*x(2.0)= 3.92 W
power dissipated in Rg = Pg = 3R, =(1.4)” x(1.0)= 1.96 W

B B macrimach
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MCQ’s From Past Board Papers

1. Four bulbs of 10W, 20W, 30W and 40W are connected in parallel, the bulb that will shine more is
(a) 10W (b) 20W (c) 30W 740w
2. A current of 10A flows in a conductors of 10 Q resistance for 1 minute the heat produce will be
(a) 10%] (b) 6x 10%J (€)6x10°J @6x10'J
3. Thermisters with high negative temperature coefficient are very accurate for measuring low temperature:
10K (b)20K (¢)30K (d)40K
4. The temperature of a conductor is increased. The product of resistivity and conductivity
(a) increases (b) decreases t(e){cmai ns constant (d) may increases or decrease
5. If wire of resistance 120hm is bent to form a circle then resistance along any two points on diameter will be
(a) 12ohm (b) 6ohm (c) 24ohm 3ohm
6. Three resistors each of resistance 2ohm are connected to form a triangle then equivalent resistance about
any two ens will be '
_ (a) 3/4ohm MB ohm (c) 4ohm (d) 2/3ohm
7. If a battery is short circuited then terminal potential difference will be equal to
) ZERO (b) equal to emf (c) Less than emf (d) greater than emf
8. A wire of resistance ‘R’ is stretched till its radius is half of the original value. Then the resistance of
stretched wire is ;
(a) 2R (b) 4R (c) 8R @ 16R
9. . Identify the dimensions of resistance '
a) [ ML’T>A?) (b) ML?T3 A" (c) [MLT?A?) (d) ML'T? Ay
10. Resistances of 6Q2 each are connected in the manner shown in the Fig. The potential difference V, - B,
@72V ®)36V (c)6V )30V
641 602 6
ANN —ANN—ANA—
R L $
662 602
11. n equal resistors are first connected in series then in pargllel, then ratio of their equivalent resistances is
@n (b) = © n? @ =
n n

Answers Ke
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‘¥ IMPORTANT PREVIOUS BOARDS SHORT QUESTIONS

-8.
9.

10.
11.
12.

13I

14,
15.
16.
17.
18.
19.
20.

21.
22,
23.
24.
25.
26.

27.
28.

29.
30.
31.
32.

33. Is tungsten filament an Ohmic device? (Mtn GI 2018)

Define temperature coefficient of resistance and write its formula. (Lhr GI 2018)
Write two uses of rheostat and draw their diagrams. " (Lhr G12018)
What is meant by tolerance? Find the resistance of a resistor with red, green, orange and gold respective bands.
(Lhr GII 2018)
What are the difficulties in testing whether the filament of a lighted bulb obeys Ohm's law? (Lhr GII 2018)
Distinguish between resistivity and conductivity. (Lhr GII 2018)
How many electrons pass through an electric bulb in one minute if the 300 mA current is passing through it?
(Bwp GI2018)
Explain why the terminal potential difference of a batter decreases when the current drawn from it is increased?
(Bwp GI2018)
What is Thermistor? Describe its main uses. (Bwp GI 2018)

Is the filament resistance lower or higher in a 500 W, 220V light bulb then ina 100W, 220V bulb?
(Fsd 2018} (Swl 2018) (Bwp GII 2018) -
State Ohm's Law and Basic Principle of Electroplating. (Bwp GII 2018)
Define resistivity and electrolysis. (D.G.Khan GI 2018)
Explain why the terminal potential difference of a battery decreases when the current drawn from it is increased?
(D.G.Khan GI 2018)

Do bends in a wire affect its electrical resistance? Explain.
(Grw 2018) (Sgd GI 2018) (Mtn GI 2018) (Mtn GII 2018) (D.G.Khan GI 2018) (D.G.Khan GII 2018)

What is difference between emf and terminal potential difference? (D.G.Khan GII 2018)
Write the name of sources of current: (Fsd 2018)
A voltmeter cannot read the exact emf of a cell. Why? (Fsd 2018)
Briefly describe the current through a metallic conductor and drift velocity. (Grw 2018) (Azad Kashmir 2018)
Define Drift Velocity. What is its value at room temperature? ' (Mtn GI 2018)
Find the resistance in a 440 W and 220 V lighted bulb. (Mtn GI 2018)
What is the resistance of a Carbon resistor if its first band is red, second band is green, third band is orange and
fourth band is gold? : (Mtn GII 2018)
Write name of any two effects of current. e (Mtn GII 2018)
Describe a circuit which will give a continuously varying potential. (Sgd GI 2018) (Sgd GII 2018) (Grw 2018)
Name the device that will (c) permit flow of direct current but oppose the flow of alternating current. (Sgd GI2018)
Differentiate between resistance and resistivity, give their units. ' (Sga G112018)
What is effect on drift velocity of free electrons by increasing potential difference? (Swi 2018)
Explain why the tem‘nirial potential difference of a battery decreases when the current drawn from it is increased.
(Swl-2018)

Define ohm’s law. Also define ohmic and non-ohmic devices. (Rwp 2018) (Sgd GI1 2018)

Why does the resistance of a conductor rise with temperature?
(Sgd GH 2018) (Bwp GII 2018) (D.G.Khan GII 2018) (Rwp 2018)

State Ohm’s law with mathematical formula. ~ (Azad Kashmir 2018)
What is wheat stone bridge? Draw its circuit diagram. (Azad Kashmir 2018) (Rwp 2018)
What are practical uses of a potentiometer? (Mtn GI 2018)
Define Volt and Ohm. ; ' (Mtn GI 2018)

IMPORTANT PREVIOUS BOARDS LONG QUESTIONS

e e e S e ————————— e ——————
The resistance of an iron wire at 0°C is 1 x 10°Q. What is the resistance at 500°C if the temperature co-efficient

of resistance 0. fron is 5.2 x 10°K™'? (Lhr GI2018) (D.G.Khan GI 2018)
State Ohm's law and derive its expression. Discuss why filament of a lighted bulb is non-ohmic by graph, Also
give any two examples of non-ohmic devices. (Lhr GII 2018)

What is Wheatstone bridge? Describe its construction and how can it be used to measure the unknown resistance?
(Bwp GI 2018) (Sgd GII 2018)
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What is Wheatstone brid ge" Give its principle, construction and working. How it is used to find the unknown low

Q4.
resistance? (Bwp GII 2018)
Q5. A rectangular bar of iron is 2cm by 2 cm in cross section and 40 cm long. Calculate its resistance if the resistivity
of the ironis 11 x 10~* Qm. (Azad Kashmir 2018) (Rwp 2018)Q6.
Q8.  What is potentiometer? How can it be used as (Grw 2018) (Fsd 2018) *
(i) Potential divider (i}) Measuring of emf of a cell
Q9. 1.0x10” electrons pass lhrou$h a conductor in 1ps. Find the current in ampere flowing through the conductor.
Electronic charge is 1.6 % 10” (Mtn GI 2018)
Q10. What is Rheostat? How can it bc used as a variable resistor as well as potenllal divider? (Mtn G11 2018)
Q12. A platinum wire has resistance of 10Q2 at 0°C and 202 at 273°C. Find the value of temperature co-efficient of
resistance of platinum. (Swl 2018)
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