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SYLLABUS

Practicals (Total Periods 60)

The record to be submitted by the students at the time of their annual examination has to include:
• Record of at least 15 Experiments [with a minimum of 6 from each section], to be performed by the students.
• Record of at least 5 Activities [with a minimum of 2 each from section A and section B], to be demonstrated by the teachers.
• The Report of the project to be carried out by the students.

Evaluation Scheme

Two experiments one from each section 8+8 Marks

Practical record [experiments and activities] 6 Marks

Investigatory Project 3 Marks

Viva on experiments, activities and project 5 Marks

Total 30 marks

SECTION A
Experiments

1. To determine resistance per cm of a given wire by plotting a graph for potential difference versus current.
2. To find resistance of a given wire using metre bridge and hence determine the resistivity (specific resistance) of its material.
3. To verify the laws of combination (series) of resistances using a metre bridge.
4. To verify the laws of combination (parallel) of resistances using a metre bridge.
5. To compare the EMF of two given primary cells using potentiometer.
6. To determine the internal resistance of given primary cell using potentiometer.
7. To determine resistance of a galvanometer by half-deflection method and to find its figure of merit.
8. To convert the given galvanometer (of known resistance and figure of merit) into a voltmeter of desired range and to verify the

same.
9. To convert the given galvanometer (of known resistance and figure of merit) into an ammeter of desired range and to verify the

same.
10. To find the frequency of AC mains with a sonometer.

Activities

(For the purpose of demonstration only)
1. To measure the resistance and impedance of an inductor with or without iron core.
2. To measure resistance, voltage (AC/DC), current (AC) and check continuity of a given circuit using multimeter.
3. To assemble a household circuit comprising three bulbs, three (on/off) switches, a fuse and a power source.
4. To assemble the components of a given electrical circuit.
5. To study the variation in potential drop with length of a wire for a steady current.
6. To draw the diagram of a given open circuit comprising at least a battery, resistor/rheostat, key, ammeter and voltmeter. Mark

the components that are not connected in proper order and correct the circuit and also the circuit diagram.

SECTION B
Experiments

1. To find the value of v for different values of u in case of a concave mirror and to find the focal length.
2. To find the focal length of a convex mirror, using a convex lens.
3. To find the focal length of a convex lens by plotting graphs between u and v or between 1/u and 1/v.
4. To find the focal length of a concave lens, using a convex lens.
5. To determine angle of minimum deviation for a given prism by plotting a graph between angle of incidence and angle of

deviation.
6. To determine refractive index of a glass slab using a travelling microscope.
7. To find refractive index of a liquid by using convex lens and plane mirror.
8. To draw the I-V characteristic curve for a p-n junction in forward bias and reverse bias.



9. To draw the characteristic curve of a zener diode and to determine its reverse break down voltage.
10. To study the characteristic of a common emitter npn or pnp transistor and to find out the values of current and voltage gains.

Activities

(For the purpose of demonstration only)

1. To identify a diode, an LED, a transistor, an IC, a resistor and a capacitor from a mixed collection of such items.
2. Use of multimeter to (i) identify base of transistor, (ii) distinguish between npn and pnp type transistors, (iii) see the

unidirectional flow of current in case of a diode and an LED, (iv) check whether a given electronic component (e.g., diode,
transistor or IC) is in working order.

3. To study effect of intensity of light (by varying distance of the source) on an LDR.
4. To observe refraction and lateral deviation of a beam of light incident obliquely on a glass slab.
5. To observe polarization of light using two Polaroids.
6. To observe diffraction of light due to a thin slit.
7. To study the nature and size of the image formed by a (i) convex lens, (ii) concave mirror, on a screen by using a candle and a

screen (for different distances of the candle from the lens/mirror).
8. To obtain a lens combination with the specified focal length by using two lenses from the given set of lenses.

Suggested Investigatory Projects

1. To study various factors on which the internal resistance/EMF of a cell depends.
2. To study the variations in current flowing in a circuit containing an LDR because of a variation in

(a) the power of the incandescent lamp, used to ‘illuminate’ the LDR (keeping all the lamps at a fixed distance).
(b) the distance of a incandescent lamp (of fixed power) used to ‘illuminate’ the LDR.

3. To find the refractive indices of (a) water (b) oil (transparent) using a plane mirror, an equiconvex lens (made from a glass of
known refractive index) and an adjustable object needle.

4. To design an appropriate logic gate combination for a given truth table.
5. To investigate the relation between the ratio of (i) output and input voltage and (ii) number of turns in the secondary coil and

primary coil of a self designed transformer.
6. To investigate the dependence of the angle of deviation on the angle of incidence using a hollow prism filled one by one, with

different transparent fluids.
7. To estimate the charge induced on each one of the two identical styrofoam (or pith) balls suspended in a vertical plane by

making use of Coulomb’s law.
8. To set up a common base transistor circuit and to study its input and output characteristic and to calculate its current gain.
9. To study the factor on which the self inductance of a coil depends by observing the effect of this coil, when put in series with a

resistor/(bulb) in a circuit fed up by an A.C. source of adjustable frequency.
10. To construct a switch using a transistor and to draw the graph between the input and output voltage and mark the cut-off,

saturation and active regions.
11. To study the earth’s magnetic field using a tangent galvanometer.

(4)



CONTENTS
S.No. Experiments Page No.

SECTION A

1.  MEASUREMENT OF RESISTANCE ..................................................................................................................... 7

1. To find the resistance of a given wire using a metre bridge and hence determine the specific resistance
of its material. ......................................................................................................................................................  11

2. To determine resistance per cm of a given wire by plotting a graph of potential difference versus current ........ 14
3. To verify the laws of combination (series) of resistances using a metre bridge .................................................... 18
4. To verify the laws of combination (parallel) of resistances using a metre bridge ................................................. 19

2.  MEASUREMENT OF E.M.F.  AND POTENTIAL DIFFERENCE ..................................................................... 23

5. To compare the e.m.f of two given primary cells (Leclanche and Daniell cells) using a potentiometer ............... 25
6. To determine the internal resistance of a given primary cell using a potentiometer .......................................... 29

3.  GALVANOMETER,  AMMETER AND VOLTMETER ......................................................................................... 32

7. To determine the resistance of a galvanometer by half-deflection method and find its figure of merit ............... 34
8. To convert the given galvanometer (of known resistance and figure of merit) into a voltmeter

of given range and verify the same ....................................................................................................................... 36
9. To convert the given galvanometer (of known resistance and figure of merit) into an ammeter

of a desired range and to verify the same .............................................................................................................. 38

4.  FREQUENCY OF A.C. MAINS .............................................................................................................................. 43

10. To find the frequency of an alternating current (A.C. mains) with a sonometer .................................................. 43

ACTIVITIES ........................................................................................................................................................... 47–55
1. To measure the resistance and impedance of an inductor with or without iron core ........................................... 47
2. To measure resistance, voltage (a.c./d.c.), current (a.c.) and check continuity of a given circuit

using multimeter .................................................................................................................................................. 50
3. To assemble a household circuit comprising of three bulbs, three on-off switches, a fuse and

a power source ...................................................................................................................................................... 52
4. To assemble the components of a given electrical circuit ..................................................................................... 53
5. To study the variation in potential drop with length of a wire for a steady current .............................................. 53
6. To draw the diagram of given open circuit comprising of at least a  battery, a resistor/rheostat,

key, ammeter and voltmeter. Mark the components that are not connected in proper order and
correct the circuit and also the circuit diagram .................................................................................................... 55

SECTION B

1.  STUDY OF MIRRORS AND LENSES .................................................................................................................. 56

1. To find the value of v for different values of u in case of concave mirror and to find the focal

length f of the concave mirror by plotting  graphs, between u and v and  also between 1
u

 and 1
v

....................... 59

2. To find the focal length of a convex mirror using a convex lens ............................................................................ 63

3. To find the focal length of a convex lens by plotting graphs between u and v or between 1
u

 and 1
v

..................... 65

4. To find the focal length of concave lens using a convex lens ................................................................................. 68

2.  REFRACTIVE  INDEX ........................................................................................................................................... 74

5. (i) To determine the angle of minimum deviation for a given glass prism  by plotting a
graph between the angle of incidence and angle of deviation

�(ii) To determine the refractive index of the material of the prism ..................................................................... 74

(5)



6. To determine the refractive index of a glass slab, using a travelling microscope ................................................. 76
7. To find the refractive index of a liquid (water) by using convex lens and plane mirror ......................................... 78

3.  SEMICONDUCTOR  DIODES .............................................................................................................................. 84

8. To draw I-V characteristic curve of a p-n junction diode in forward biase and reverse bias .................................. 86
9. To draw the characteristic curve of a Zener diode and to determine its reverse breakdown voltage ................... 88

4.  SEMICONDUCTORS—TRANSISTORS ............................................................................................................. 93

10.1. To study the characteristics of a common emitter n-p-n transistor and to find out the values of current
and voltage gains ................................................................................................................................................... 94

10.2. To study the characteristics of a common emitter p-n-p transistor and to find out the values of current
and voltage gains ................................................................................................................................................... 98

ACTIVITIES ........................................................................................................................................................ 101–113

1. To identify a diode, a LED, a transistor, an IC (integrated circuit), a resistor and a capacitor from
a mixed collection of such items .......................................................................................................................... 101

2. Use of multimeter to
(i) identify base of transistor.

(ii) distinguish between n-p-n and p-n-p type transistors.
(iii) see the unidirectional flow of current in case of a diode and an LED.
(iv) check whether a given electronic component (e.g., diode, transistor or IC) is in working order ................. 102

3. To study the effect of intensity of light (by varying distance of the source) on L.D.R. (light dependent resistor) 103
4. To observe refraction and lateral deviation of a beam of light incident obliquely on a glass slab ....................... 104
5. To observe the polarisation of light using two polaroids ..................................................................................... 105
6. To observe diffraction of light due to thin slit ...................................................................................................... 107
7. To study the nature and size of the image formed by a concave mirror, on a screen by  using a candle

and screen (for different distances of the candle from the mirror) ..................................................................... 108
8. To study the nature and size of the image formed by a convex lens, on a screen by  using a candle and screen

(for different distances of the candle from the lens) ............................................................................................ 109
9. To obtain a lens combination with the specified focal length by using two lenses from the given

set of lenses .........................................................................................................................................................  111

SECTION C

INVESTIGATORY PROJECTS
1. To study various factors on which the internal resistance of a cell depends. ........................................................................114
2. To study the variations in current flowing in a circuit containing LDR because of a variation:

(a) in the power of incandescent lamp (of fixed power), used to illuminate the LDR (keeping all the lamps at a fixed distance).
(b) in the distance of an incandescent lamp (of fixed power) used to illuminate the LDR. ..................................................118

3. To find the refractive index of (a) water (b) oil (transparent) using a plane mirror, equiconvex lens (made from a glass
of a known refractive index) and an adjustable object needle. ............................................................................................. 121

4. To design an appropriate logic gate combination for a given truth table. ............................................................................ 125
5. To investigate the relation between the ratio of

 (i) output and input voltage and
(ii) number of turns in the secondary coil and primary coil of a self-designed transformer. ............................................... 127

6. To investigate the dependence of angle of deviation on the angle of incidence using a hollow prism filled one by one
with different transparent fluids. .......................................................................................................................................... 129

7. To estimate the charge induced on each one of the two identical styrofoam (or pith) balls suspended in a vertical
plane by making use of Coulomb’s law. ................................................................................................................................. 132

8. To set up a common base transistor circuit and to study its input and output characteristic and to calculate
its current gain. ....................................................................................................................................................................... 133

9. To construct a switch using a transistor and to draw a graph between input and output voltage and mark the cut-off,
saturation and active regions. ................................................................................................................................................ 138

10. To study earth’s magnetic field (horizontal component of earth’s magnetic field) using a tangent galvanometer. ........... 140
� TABLES OF PHYSICAL CONSTANTS ............................................................................................................................ 144
� LOG TABLES ........................................................................................................................................................................ 152

(6)



���������	 
��	 �����	 ����������� �

�
�

�

����������	�
����	�
���� ���������	�
��������������	�
����

�������

1 ����������	
��
����	����

	
����	�
���������������		
���	�
�������������������

���������	�
����
In order to observe an electric current in a conductor, one has to disturb the dynamic equilibrium of the free electrons
of the conductor. For this purpose, we use a source of electromotive force (e.m.f.) which can develop and maintain a
potential difference across the ends of the conductor. A battery eliminator, a chemical cell or a battery are the sources
of e.m.f. In laboratory, normally we use a source of direct current.

���������������������������������	�����������������

Electrochemical cell or a cell is a device in which chemical energy is converted into electrical energy. Cells maintain
two ends of an electric circuit at a constant potential difference, which is essential to get a continuous electric current.
Cells are of two types:

(a) Primary Cells. In primary cells, the chemical energy is directly converted into electrical energy. Primary
cells consist of two electrodes and a suitable salt solution. Primary cells once discharged, cannot be charged again.
Primary cells commonly used in school laboratories are Leclanche cell and Daniel cell.

(b) Secondary Cells. These cells supply electrical energy indirectly. A secondary cell can be charged by separate
source of e.m.f. called a charger and after charging, it is ready for supplying current. Since energy is stored in secondary
cells by charging process, they are also called storage cells or accumulators. Secondary cells commonly used in school
laboratories are Lead (Acid) accumulator and Ni-Fe (Alkali) accumulator.

��������������������������������������

Key. Key is an electrical accessory which is used to open or close an electrical
circuit, i.e., to pass or to stop the current in a circuit when desired.
The different types of the keys used in the school laboratories are described
below:

1. One-way key. When a constant current is required to flow in an electric
circuit for long time, a one-way key is used in the circuit. It consists of two thick
brass blocks which are fixed on an ebonite base with a cylindrical air gap of suitable
size between them as shown in Fig. 1.1(a).

2. Two-way key. Two way key is used in an electrical circuit whenever it
is required to change the connection rapidly from one electrical circuit to
another without disconnecting the wires. It consists of one long (common) brass
block and two small brass blocks perpendicular to it that are fixed on an ebonite
base as shown in Fig. 1.2(a).
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3. Tapping key. Tapping key is used when current in an electric circuit is required to be passed for a very short
interval of time. It consists of a metallic strip, whose one end is screwed on an ebonite base over a metallic block. Its
other free end is provided with a knob (K). A metallic projection (P) fixed on the ebonite base under the other end of
the strip. The metallic block and the metallic projection (P) are connected to the two terminals A and B as shown in
Fig. 1.3(a). The tapping key is connected in series in a circuit.

���������

Resistors are used in electric circuit to control, i.e., to change the
strength of current. Different forms of resistors used in the school
laboratory are:

1. Resistance Box. A resistance box contains a set of resistance
coils of known values. These resistance coils are arranged in series
inside a wooden box as shown in Fig. 1.4(a).

When all the plugs are inserted tightly, the current passes through
the brass studs which are thick metal blocks and offer almost zero
resistance. The box is connected in series in a circuit in which known
resistances are to be introduced. While dealing with the resistance
box, one should remember the following instructions:

(a) Remove and insert the plug with a screw motion.
(b) All the plugs should be tight in the gaps before an experiment.
(c) Do not pass strong currents through the resistance box to avoid

the burning of resistance coils. Symbol of resistance box is
shown in Fig. 1.4(b).

2. Rheostat. It is a device used for adjusting the strength of
electric current in an electrical circuit. It is made by wrapping a long
wire of eureka (constantan) around a non-conducting ceramic cylinder
as shown in Fig. 1.5.

Galvanometer. It is a device used for detecting feeble electric currents in a circuit. In laboratory we commonly
use a pivoted coil pointer type moving coil galvanometer, which is called Weston Type Galvanometer.

Ammeter. An ammeter is a device used for measuring large electric currents in the circuit. A galvanometer can
be converted into an ammeter by connecting a low resistance called shunt in parallel to the coil of the galvanometer.
This shunt resistance is connected in parallel to the coil internally.

Ammeter is graduated so as to read the current directly in ampere, milliampere or in microampere. An ammeter
is always connected in series with the circuit in which the current is to be measured. Since the resistance of ammeter
is low, its insertion in a circuit does not change the actual value of the current in the circuit.

Voltmeter. It is a device used to measure the electric potential difference between any two points in a circuit. A
galvanometer can be converted into a voltmeter by connecting a suitable high resistance in series with its coil. This
high resistance is connected in series to the coil internally.

A voltmeter is a high resistance galvanometer. A voltmeter is always connected in parallel to the current carrying
resistor or the source of the e.m.f. whose potential difference is to be measured. The scale of voltmeter is graduated to
read the potential difference directly in volt, millivolt or in microvolt.
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A Wheatstone bridge consists of four resistors P, Q, R and S connected so as to form a
quadrilateral ABCD as shown in Fig. 1.6. The terminals A and C are joined to the two
terminals of a cell while terminals B and D are connected to a galvanometer G.

The values of resistors P, Q, R and S are so adjusted that there is no current flowing
through the galvanometer, i.e., galvanometer shows no deflection on closing key K. It
means there is no current flowing through arm BD and hence potential at B is equal
to the potential at D. In this condition bridge is said to be balanced.

Let i1 and i2 be the currents in arms ABC and ADC and VA, VB, VC and VD are the
potentials at the points A, B, C and D respectively in balanced condition, then

VA – VB = i1P,  VB – VC = i1Q

VA – VD = i2R,  VD – VC = i2S

Since VB = VD

VA – VB = VA – VD

i.e., i1P = i2R ...(1)
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Also VB – VC = VD – VC

i.e., i1Q = i2S ...(2)
On dividing (1) by (2) we have

P
Q

= R
S

Thus if three resistances P, Q, R are known, the value of fourth resistance S can be calculated.
Since VB = VD

S = Q R
P

���������������������������������

Metre bridge or slide wire bridge is based on the principle of Wheatstone bridge. It consists of one metre long wire
AC having uniform area of cross-section and stretched on a wooden board. A metre scale is fixed along it as shown in
Fig. 1.7.

���������$���%���#�
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The ends A and C are attached to two thick copper strips G and H. Another copper strip is fixed between G and
H to form two gaps for introducing resistances R and X. In the slide wire bridge the resistances P and Q are called
ratio arms of fixed resistance, R is variable resistance of known value. S is replaced by unknown resistance X as
shown in the Fig. 1.6. If the bridge is balanced and balance point is at B on the metre bridge wire. Let � be the
resistance per unit length of the wire which has the uniform area of cross-section thus we have

Resistance of length 
Resistance of length 

AB
BC

= σ= =
− σ −(100 ) (100 )

P l l
Q l l

as AB = l and BC = (100 – l)

According to Wheatstone bridge

P
Q

= R
X

or 

X = Q R
P

�   X = −(100 )l R
l

knowing R and l, the unknown resistance X can be calculated.

������		�������

Post office box is a compact form of the Wheatstone bridge. It works on the principle of Wheatstone bridge. It is used
to measure an unknown resistance. It consists of two arms AB and BC called the ratio arms, each of which consists
of three resistances of 10, 100 and 1000 ohm. The resistance P can be introduced in arm AB and Q in arm BC. The
third arm AD is simply a resistance box of 1 to 5000 ohm and is called the resistance arm. The unknown resistance
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To find the resistance of a given wire using a metre bridge and hence determine the specific resistance of its material.

��������

1. A metre bridge 2. A resistance box 3. A jockey 4. A one-way key 5. A wire whose resistance to be determined
6. A galvanometer 7. A Leclanche cell 8. A screw gauge 9. A metre scale 10. Sandpaper 11. Connecting wire.

������

Unknown resistance X of the wire is given as

X = ( )100 l R
l
−

l is the length AB of the metre bridge wire, R is the value of known resistance from resistance box placed in the left
gap of metre bridge. The specific resistance ��of the material of the wire is given as

� = 
2

4
d X
L

π

d is the diameter of the wire, L is the length of the wire and X is the unknown resistance of the wire.

���������

1. Draw the circuit diagram as shown in Fig. 1.8 and arrange the apparatus according to the Fig. 1.9.

���������$���%���#�
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X is connected in the fourth arm CD. The terminals B is internally joined to a pressing key K2 by a wire whereas the
end A is joined to the another pressing key K1 as shown in Fig. 1.6. A cell is connected between A and C and a
galvanometer between B and D.

The ratio of the resistance arms P : Q can be 10 : 10, 100 : 10 or 1000 : 10. For a particular ratio the value of R
is adjusted so that on pressing the key K1 first and K2 next, the galvanometer shows no deflection, i.e., the bridge is
balanced, then

P
Q

= R
X

or   X = Q R
P
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2. Clean the insulation at the ends of the connecting wires with sandpaper. Tighten all the plugs of the resistance
box by pressing and twisting each plug.

3. Connect the wire whose resistance to be determined in the right gap between C and D of the metre bridge.
4. Connect resistance box of low range in the left gap between A and D of the metre bridge.
5. Connect the galvanometer between D and jockey and Leclanche cell between A and C through a one-way key.
6. Take out some resistance (say 4 ohm) from the resistance box and insert the key K.
7. Now touch the jockey gently at the left end and then at right end of the metre bridge wire and note the direction

of deflection in the galvanometer. If the galvanometer shows deflections in opposite directions, the connections
are correct.

8. Now move the jockey gently along the wire from left to right till galvanometer gives no deflection. This point
where the jockey is touching the wire is null point B, and at B the bridge is in balancing position.

9. Choose an appropriate value of R from the resistance box such that there is no deflection in the galvanometer
when the jockey is nearly in the middle of the wire, i.e., between 40 cm to 60 cm.

10. Note the position of point B and record the length AB = l.
11. Take at least four such observations by changing the value of R in the step of one ohm.
12. Cut the wire at the points where it leaves the terminals. Stretch it and find its length L.
13. Measure the diameter of the wire at least four places in two mutually perpendicular directions at each place.
14. Record all the observations in following tables.

������������

1. Length of the wire = L = ..... cm
2. Table for the unknown resistance:

Mean resistance X = ... ohm
3. Least count of the screw gauge:

Pitch of the screw = ......... mm
Total number of divisions on the circular scale = N = .........

Least count of the screw gauge = Pitch
N

 = ......... mm

Zero error of the screw gauge = e = ......... mm
Zero correction for the screw gauge = (– e) = ......... mm

4. Table for the diameter (d) of the wire:

Mean observed diameter = d0 = ......... mm

S.
No.

1.

2.

3.

4.

Resistance from the
resistance box

R (ohm)

Length
AB = l

(cm)

Length
BC = (100 – l)

cm

Unknown resistance

X = 
⎛ ⎞
⎜ ⎟⎝ ⎠

100
R

l

l

–

(ohm)

S.No.

1. (a) In any direction
(b) In perpendicular direction

2. (a)
(b)

3. (a)
(b)

Linear scale
reading

a
(mm)

No. of circular
scale division

coinciding
(n)

Circular scale
reading

b = n × L.C.
(mm)

Observed
diameter
d0 = a + b

(mm)
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Mean corrected diameter = d = d0 + (– e) = .................. mm

= d = .................. cm
������������

Specific resistance of the material of the given wire is given by

� = 
2

4
d

X
L

�
 = ......... ohm-cm = ......... ohm-m

Standard value of the specific resistance of the material of the given wire (from the table of constants)

= �0 = ......... ohm-m

Percentage of error =
0 ~

100
ρ ρ⎛ ⎞ ×⎜ ⎟ρ⎝ ⎠

 = ......... %

������

1. The value of unknown resistance X is ......... ohm.
2. The specific resistance of the material of the given wire is ......... ohm-m.
3. Percentage of error is ......... %.

���������

1. All the connections should be neat, clean and tight.
2. All the plugs in the resistance box should be tight.
3. Null point should be taken between 40 and 60 cm.
4. The plug in key K should be inserted only when the observations are to be taken.
5. Move the jockey gently over the metre bridge wire.
6. The wire should not make a loop.

���������	������

1. The plugs may not be clean.
2. The wire may not have uniform area of cross-section.
3. Instrument screws may be loose.
4. The screw gauge may have backlash error due to the loose fitting of screw.

��� �����

It states that the electric current flowing through a conductor is directly proportional to the potential difference across
the two ends of the conductor, provided that the physical conditions such as temperature, pressure, etc. of the conductor
remains constant.

Let V be the potential difference across the two ends of the conductor and I the current flowing through it, then
according to Ohm’s law

V � I or V = RI
where R is the constant of proportionality and called resistance of the conductor.

R = V
I

, 1 ohm = 1 volt
1 ampere

 � 1 ohm = 
1 volt

1 ampere

The SI unit of resistance is ohm. One ohm is defined as the resistance of a conductor through which a current of
one ampere flows when a potential difference of one volt is applied across its two ends.
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The resistance R of a conductor is directly proportional to the length l and inversely proportional to its area of cross-
section a, i.e.,

(i) R ��l (ii) R ��
a
1

On combining, we have R ��
a
l
��or R = .

l

a
�
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where � (rho) is a constant of proportionality which is called resistivity or specific resistance of the conductor. SI
units of � are ohm-metre (ohm-m). Specific resistance is defined as the resistance of the material of the conductor of
unit length and unit area of cross-section.

�����������������������

The reciprocal of resistivity is called electrical conductivity. It is denoted by � (sigma).

i.e., � = 
1

�
SI unit of � is ohm–1 m–1.

�����������

Reciprocal of resistance is called conductance. SI unit of conductance is ohm–1 or mho.

���������	
�
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To determine resistance per cm of a given wire by plotting a graph of potential difference versus current.

��������

1. A wire whose resistance per cm is to be determined 2. A voltmeter 3. An ammeter 4. A rheostat 5. One-way key
6. A battery eliminator 7. Connecting wires etc.

����������$���%���#�
��
���������(���
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��
�

������

Ohm’s Law. It states that the current flowing through a conductor is directly proportional to the potential difference
across its two ends, provided that the physical conditions of the conductor remains unchanged.
If I is the current flowing through the conductor and V is the potential difference across its two ends, then

V � I or V  =  RI
where R is a constant called resistance of the conductor. If we plot a graph between V and I, it should be a straight

line. The constant ratio 
V
I

� ��� �� ���� �
 gives the unknown value of the resistance.
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1. Draw the circuit diagram as shown in Fig. 1.10 and arrange the apparatus in the same manner as shown in
Fig. 1.11.

2. Clean the ends of connecting wires with a sandpaper to remove insulations.
3. Make tight connections according to the circuit diagram by using connecting wires. Ensure that the ammeter

is connected in series with resistance and voltmeter is connected in parallel with the resistance. Also ensure
that the +ve terminals of voltmeter and ammeter are joined towards the +ve terminal of the battery.

4. Determine the least count, range and zero error of voltmeter and ammeter.
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