Short Answers

Question 1: State and define Ohm’s law.

Answer: Ohm’s law states that at a constant temperature, the current flowing in a conductor is
directly proportional to the potential difference across its ends, i.e., if the potential difference is
halved, the current is also halved and if p.d. is doubled, the current is also doubled, i.e.,

V (potential difference) « i (current)

Or V = iR, where R is constant, called the resistance of the conductor.

So V = iR represents Ohm’s law.

Question 2: Define the unit ohm.

Answer: One ohm is the resistance of a conductor in which 1 ampere current flows when the
potential difference across its ends is 1 volt.

Question 3: Define ampere and volt with respect to Ohm'’s law.

Answer: Ampere: It is the S.I. unit of current. If a current flows in a conductor of resistance of
1Q, when the potential difference across its ends is 1 volt, the current is said to be 1 ampere, i.e.,
1 ampere = 1 volt/1 ohm

Volt: It is the S. I. unit of potential difference. If a current of 1 ampere flows in a conductor of
resistance 1 ohm, then potential difference across its ends is said to be 1 volt, i.e.,
1 volt = 1 ampere x 1 ohm.

Question 4: State the limitations of Ohm’s law.
Answer: There are two main limitations:

(i) Temperature, (ii) Physical condition of the conductor.
It is found that the ratio V/I is mo longer constant when the temperature is not kept constant.
Generally, resistance increases with the rise in the temperature of the conductor.

Physical conditions of any conductor mainly include:

(i) Its length, (ii) Its cross-sectional area, (iii) The kind of the material.

If there is no change in any of the above three conditions and also other condition like temperature
remains constant, then Ohm’s law holds good, i.e., the ratio V/I remains constant.

Question 5: What is non-ohmic resistor?

Answer: This is a resistor which does not obey Ohm’s Laws.
V -1 graph for non-ohmic resistor is not a straight line.

Question 6: Define the term potential and state its S.I. unit.

Answer: Potential at a point is defined as the work done in bringing a unit positive charge from
infinity

to that point. Its S.I. unit is volt, where 1 V = 1 joule/1 coulomb



Question 7: Explain, why the potential difference across the terminals of a cell is more when the
cell is not in use than it is when the cell is being used.

Answer: The reason is that when the cell is being used, there is a drop in potential across the
internal resistance of the cell.

Question 8: What is e.m.f. of a cell? A cell is sending current in an external circuit. How does the
terminal voltage compare with the e.m.f. of the cell?

Answer: When no current is drawn from a cell, i.e., when the cell is not connected to any external
circuit (or is in open circuit), then the potential difference between its electrodes (or plates) is
called its electromotive force, i.e., e.m.f. It is denoted by E. Emf of a cell is greater than terminal
voltage.

Question 9: State the factors on which the e.m.f of a cell depends.

Answer: The e.m.f. of different cell depends on the following factors:
(i) The material of the electrodes. (ii) The electrolyte used in the cell.
It is to be noted that the e.m.f. of a cell does not depend on its shape or size.

Question 10: A cell of e.m.f. E and internal resistance r is used to send current I in an external
resistance R. Write expressions for (i) the current drawn from the cell, (ii) the terminal voltage V of
the cell, and (iii) the voltage drop across the internal resistance. How are E and V related?

Answer: Total resistance of circuit =R + r

\ E
(i) The current drawn from the cell, I + Rir
.
(ii) The terminal voltage of the cell, V = IR
(iii) The voltage drop across the internal resistance = IR
E and V are related as E = V + IR.

Question 11: Point out two differences between e.m.f. and potential difference as applied to
electric circuits.

Answer: Electromotive force or e.m.f. of a cell is potential difference between its two electrodes
when it is in open circuit, i.e., not sending current in the external circuit; while potential difference
is the difference in potential between the terminals when the cell is in closed circuit or it is sending
current in the given circuits, e.m.f. is always greater than potential difference or terminal voltage
of a cell on account of energy being spent in driving charge through the circuit.

Question 12: Explain why potential difference is always less than the e.m.f. of a cell?

Answer: When a cell is in closed circuit, i.e., when current is drawn from it, then the potential
difference between its electrodes is called the terminal voltage. It is always less than the e.m.f.
because when charge flows in a circuit, some energy is spent in the flow of charge through the
electrolyte of the cell.

Question 13: Define the term current and state its S.I. unit.

Answer: Current is defined as the amount of charge flowing per second.

Q

Le. _ =
I t
1 coulomb

Its 5.1. unit is ampere (A), where 1 A = -
1 second




Question 14: What is the voltage of the electricity that is generally supplied to a house?
Answer: The voltage of the electricity which is generally supplied to a house is 220 volt at 50 Hz.
Question 15: How is direction of current related to the direction of flow of electrons?

Answer: The direction of current is opposite to the direction of flow of electrons.

Question 16: Write an expression for the electrical energy spent in the flow of current through an
electrical appliances in terms of I, R and t.

Answer: Electric energy = I2Rt.
Question 17: What do you understand by the resistance of a wire?

Answer: The obstruction offered in the flow of electrons (or current) by the material of the wire, is
called its resistance.

Question 18: State the S.I. unit of electrical resistance and define it.

Answer: The S.I. unit of electrical resistance is ohm (). The resistance of a conductor is said to
be 1 ohm if 1 ampere current flows through it when the potential difference across its end is 1 volt.

Question 19: State four factors on which resistance of a conductor depends.

Answer: (i) Length of conductor. (ii) Area of cross-section of conductor.
(iii) Material of conductor. (iv) Temperature of conductor.

Question 20: How does the resistance of a metallic wire depend on the following:
(i) the length of wire; (ii) the thickness of wire, (iii) the temperature of wire?

Answer: (i) The resistance of a wire increases with increases in the length of wire (R « I).

(ii) The resistance of a wire decreases with increase in its thickness (R « //a where a = nr?, the
area of cross-section of the wire).

(iii) The resistance of a metallic wire increases with increase in its temperature.

Question 21: A given wire is stretched to double its length. How will its resistance change?

Answer: When a given wire is stretched to double its length, its area of cross-section will be
halved, so the resistance of wire will become four times.

Question 22: A given metallic wire of resistance R is doubled on itself. What will be its new
resistance?

Answer: When a given metallic wire is doubled on itself, its length is reduced to half, but its area
of cross-section gets doubled. So, the resistance of the wire will become one-fourth i.e., the new
resistance of wire will be R/4 (or 0.25 R).

Question 23: How does the resistance of (i) a semi-conductor, and (ii) an alloy, vary with
temperature?

Answer: (i) The resistance of a semi conductor decreases with increase in temperature.
(ii) The resistance of an alloy remains nearly unaffected by the change in temperatue.

Question 24: Bends in a rubber pipe reduce the flow of water through it. How would the bands in
a wire affect its electric resistance?



Answer: Bends in the wire will not affect its resistance. This is because the electrons are
extremely small in size as compared to the bends. So, the electrons can easily change their
direction of motion.

Question 25: State the order of resistivity of (i) a metal, (ii) a semi-conductor, and (iii) an
insulator.

Answer: (i) 108 ohm x m (ii) 1073 ohm x m (iii) 1010 ohm x m.
Question 26: Name the material of wire used for making standard resistances. Give a reason.

Answer: Constantan is used for making standard resistances. The reason is that its resistance
remains almost unaffected with change in temperature.

Question 27: What material is used for making wire to prepare heating coils? Give a reason.

Answer: Nichrome is used for making wire to prepare heating coils. The reason is that its melting
point is high and its resistivity is also high.

Question 28: Why are thick copper wires used as connecting wires?

Answer: The resistance of connecting wires should be almost negligible. For this thick wires are
used . since a thicker wire has a small resistance and the wires are made of copper because the
resistivity of copper is low.

Question 29: State the effect of rise in temperature on the resistance of semi-conductors.

Answer: In the case of semi-conductors like carbon, silicon, germanium, etc., the resistance
decreases with increase in temperature.

Question 30: Write an expression for the resistance of a conducting wire in terms of its length and
area of cross-section.

Answer: Let R be the resistance of a conducting wire of length | and area of cross-section A. We
then have:

R = pl/A

Here p is a constant characteristic of the material of the wire and is called its resistivity. Thus,

_ (Resistivity of the material of the wire) x (length of the wire)
Resistance = ————————— - =
(Area of cross-section of the wire)

Question 31: How does the resistivity of a metallic wire depend on temperature?

Answer: The resistivity of a metallic wire increases with increase in temperature.

Question 32: How does the resistivity of a semiconductor depends on temperature.

Answer: The resistivity of a semi conductor decreases with increase in temperature.

Question 33: How does the resistivity of an alloy such as constantace depends on temperature.
Answer: The resistivity of an alloy almost remains unaffected with change in tempeature.

Question 34: State expression for Cells connected in series.



Answer:

n
I =—— cells in series
R+ nr

Question 35: What is meant by internal resistance of a cell?

Answer: The resistance offered by the electrolyte inside the cell to the flow of current is called
internal resistance of cell.

Question 36: Define the term resistivity and state its S.I. unit. Which will have higher resistivity a
conductor or an insulator.

Answer: The resistivity of a substance is the resistance of a wire of that substance of unit length
and unit area of cross-section. Its S. I. unit is ohm x m. An insulator will have higher resistivity.

Question 37: The voltage applied to a given rheostat is made four times its initial value. By what
factor will be resistance of the rheostat change?

Answer: The resistance of the rheostat will not change at all as it does not depend on the voltage
applied across it.

Question 38: Two copper wires are of the same length, but one is thicker than the other.
(i) Which wire will have more resistance?
(ii) Which wire will have more specific resistance?

Answer: (i) Thinner wire will have more resistance. R « |/a area of cross-section.
(ii) Thicker wire will have more specific resistance. Since specific resistance is directly proportional
to length.

R =2

a

= Ra = S
. s e

Question 39: State expression for Resistance connected in series.
Answer: R = r; + rp + r3, resistances in series.

Question 40: State expression for Resistance connected in parallel.
Answer:

1 1 1 1

5 = — +—+ — resistances in parallel
R rnn rnn P

Question 41: State expression for Cells connected in parallel.

Answer:

I=

aR+ rcells in parallel.

Question 42: State the condition when it is advantageous to connect cells—(i) in series, and (ii)
parallel.



Answer: (i) It is advantageous to connect cells in series if the external resistance is large enough
compared to the total internal resistance of cells.

(ii) It is advantageous to connect cells in parallel if the internal resistance of each cell is high
enough compared to the external resistance.

Question 43: State the factors on which the internal resistance of a cell depends.

Answer: The factors which govern the internal resistance of cell are:

(i) The surface area of the electrodes: The larger the surface area, less is the internal resistance.
(ii) The distance between the electrodes: As the distance between the electrodes increases, the
internal resistance of cell also increases. It is also affected by the nature, concentration and
temperature of the solution (electrolyte).

Question 44: How should the electric lamps in a building be connected?
Answer: Electric lamps are connected in parallel.

Question 45: What determines the direction of flow of electrons between two charged conductors
kept in contact?

Answer: The potentials of the two conductors determine the direction of flow of electrons. The
electrons flow from the conductor at low potential to the conductor at high potential.

Question 46: What is consumed using different electrical appliances, for which electricity bills are
paid?

Answer: Electrical energy in kWh which is commercially called a unit of electrical energy.
1 kWh =1 kW x 1 hr = 1 unit of electricity.

Question 47: Write an expression for calculating electrical power in terms of current and
resistance.

Answer: Electrical power in terms of current and resistance is P = I2R.
Question 48: Give two differences between a d.c. motor and an a.c. generator.

Answer: Two differences between d.c. motor and a.c. generator are given below:

D.C. Motor A .C. Generator
1. It is a device which converts electrical energy | It is a device which converts mechanical energy
into mechanical energy. into electrical energy.
2. It works on the principle of magnetic effect of| It works on the principle of electromagnetic
current. induction.

Question 49: Which part of an electrical appliance is earthed?
Answer: Metal body of an electrical appliance is earthed.
Question 50: State the conditions for the flow of charge in a circuit from one point to the other.

Answer: The main condition for the flow of charge between two points is the difference in their
potentials. If the potential difference is greater, a strong current flows and if both points are at the
same potential, no current will flow.

Question 51: An electrical gadget can give an electric shock to its user under certain
circumstances. Mention any two of these circumstances.



Answer: When the live wire comes in contact with the metal body of the electrical gadget.
Question 52: What is the purpose of using a fuse in an electrical circuit?

Answer: Fuse is a safety device which is used to limit the current in an electric circuit.
Question 53: What are the characteristic properties of fuse wire?

Answer: Characteristic properties of a fuse wire:
(i) It is made up of an alloy of lead and tin.
(i) It has high resistivity and low melting point.

Question 54: A substance has nearly zero resistance at a temperature of 1 K. What is such a
substance called?

Answer: Super conductor.
Question 55: What is an Ohmic resistor?

Answer: An ohmic resistor is a resistor which obeys ohm’s law i.e., its resistance remains constant
with increase in temperature

Vol

V = IR at constant temperature.

Question 56: What is the colour code for the insulation on the earth wire?
Answer: Earth wire — Insulation is of Green or Yellow colour.

Question 57: State a relation between electrical power, resistance and potential difference in an
electrical circuit.

Answer: In an electrical circuit, electrical power
P=VZ%R
where V = potential difference and R = resistance.

Long Answers

Question 1: What is a resistance? Define it with respect to Ohm'’s law,

Answer: In the flow of current in a conductor, electrons are drifted. During this drift or flow,
electrons mutually collide against each other and the atoms of the conductor. These collison give
rise to some obstruction to the flow of electrons. This opposition or obstruction offered by a
conductor to the flow of electrons is called ‘Resistance’. According to Ohm’s law, the ratio between
potential difference V and the current i, is a constant provided the temperature and physical
conditions of the conductor remain unaltered. As such the ratio V/I is called the resistance, i.e.,
‘Ohmic resistance’ of the conductor.

Question 2: State and explain the laws of resistance.

Answer: The following are the main laws of resistance:

(i) Resistance of a conductor is directly proportional to its length, provided temperature and other
physical conditions remain unchanged.

It means that R «< | i.e., if the length increases, the resistance also increases and if length
decreases, its resistance also decreases.

(ii) Resistance of a conductor is inversely proportional to its area of cross section, other conditions



remaining the same.
If A is the area of cross section, then :

1
R a A
or R a E}j where r is radius of the wire
Keeping the length same, if the radius of the wire is doubled then :
1 1

R a {—Zr)2 a i
1 1
or R o 4 w2 Ot R becomes one fourth.
Similarly if r is made half, then :
Ra L
(r/2)?
4 1 .
a ;a4 (ﬁ)‘ or R becomes 4 times
r

1
“This shows that Ris ¢ A

(iii) R depends on the nature of the material of the conductor. It means, if we take equal lengths of
wires of copper, aluminium and iron and all of the same cross-sectional area, their resistance are
different from each other since they are of different materials.

Figure Based Short Answers

Question 1: What are ohmic conductors? Give one exmaple. Draw a graph showing the current-
voltage relationship for an ohmic conductor.

Solution: The conductors which obey Ohm’s law (i.e., V/I is constant) are called ohmic
conductors.
Example: Silver.

Voitage —»

Current —> A graph showing the current-voltage relationship for a ohmic conductor is
shown in the figure.

Question 2: What are non-ohmic conductors? Give one exmaple. Draw a current-voltage graph for
a non-ohmic conductor.

Solution:The conductors which do not obey Ohm'’s law (i.e., V/I is not constant) are called non-
ohmic conductors.
Example: Diode valve.



<— abryjop

Current = The current-voltage graph for a non-ohmic conductor is shown in figure
alongside.

Question 3: Draw a neat diagram for the verification of Ohm’s law by voltmeter-ammeter method.
By another diagram show the relation between p.d. and current.

Solution:
& t .
So—4i
Key
+
@A
3 B P :
[
+ .[ + Unknown Resistor - &
- o
n: )
Rehostat
D :
* v Current (in Amp)

Question 4: A cell of emf. 1.5 V and internal resistance 10 ohms is connected to a resistor of 5
ohms, with an ammeter in series (see fig.). What is the reading of the ammeter?

Solution:

1.15\!
L
Ih =700 &

50

AN
E = I(R+T}|

1.5 i(5+10)=
i =01A.

*

15

Question 5: Draw a graph of Potential difference (V) versus Current (I) for an ohmic resistor. How
can you find the resistance of the resistor from this graph?



Answer: We can find resistance by finding the slope of the graph.
b

£ —p

X

] —*
Fig. Graph of V versus | for an Ohmic conductor.
We can find resistance by finding the slope of the graph.

Question 6: The V-I graph for a series combination and of a parallel combination of two resistors
is as shown in the figure:

V'
A B

* |
Which of the two, A or B, represents the parallel combination? Give a reason for your answer.

Answer: ‘A’ shows parallel combination because in case of parallel combination, the resistance is
less for their potential is less, currents is more.

Question 7: In given figure, calculate the effective resistance between the points A and B.
& o)

A B
1.5 Solution:

In the diagram, 2£2 and 1€2 resistances are in series. The
equivalent resistance of thearm R'=2+1=3 Q.

Between the points A and B, the equivalent resistance
R' (= 3Q) is in parallel with 1.5 Q

Hence, total effective resistance between A and B is

3)(1.:"? E
3415 45
= 1.0 Q.

Question 8: You are provided with three resistors of resistance 1.0 Q, 2.0 Q and 3.0 Q How would

you connect them to obtain the total effective resistance 1.5 Q? Draw diagram of the arrangement
and check it by calculations.



Solution:

1.0 2.0
—AAMM—AA—
-— —
A B
AW ———

3.00

Two resistors of resistance 1.0 Q and 2.0 Q are

connected in series and then this combination is
connected in parallel with the resistor of resistance 3.0
Q. The arrangement is shown in Fig. given alongside
Total resistance of series combinationR=1+2=3 Q.

Total effective resistance of parallel combination

Question 9: Three resistors, each of 2Q are connected together so that their total resistance is 3Q
Draw a diagram to show this arrangement and check it by calculations.

Solution:
2.00
AAANAA .
20
—_ AV
2.00
—— AWMN——

The diagram of the arrangement is shown in figure in
which two resistors are in parallel and then this
combination is in series with one resistor.

The equivalent resistance of parallel combination :

2x2
2+2

4
= 1=1Q.

Then total resistance of series combinations of R’ = 1Q with 2Q resistorsisR =1 + 2 = 3Q.

R' =

Question 10: Find the equivalent resistance between points A and B.



Solution:

jl?ﬁl. 1-4!{1
3;1-- m VYV YY
A 1‘!‘!‘!%‘!‘1- 1‘1-"-"1-" =B
30 6L
AW A —
1_(1.1.1
Ry 3 3 3
1
Ry
- Ri =1Q
~ R - 59
- 1 1110
R3 ~ 4762

24
= R3 = E?J

. Equivalent resistance
Req. = R{+Ry+R3=1+5+
R = 84Q

24
10

Question 11: Calculate the equivalent resistance between the points A and B for the following
combination of resistors:

Solution:

Ry
1
Ry
Ry
Total resistance = 5+ 2 +6 =13 ohm.

Question 12: Calculate the equivalent resistance between P and Q from the following diagram:



Solution:

5Q

111
R, 2075
1 1+4 5
R, - 20 ~20
R, = 4Q

Now, 382, 4Q and 2Q in series.

So, R=3+4+2=9Q

Question 13: Calculate the equivalent resistance between A and B from the following diagram:

Solution:

iR 24

6 L2 440

A A= A=

Question 14: Six resistances are connected together as shown in the figure. Calculate the
equivalent resistance between the points A and B.

2Q Ry Fp

Be— AN
50 pE



Solution:
The resistors R;, R3 and R, in series.

R‘l = R2+R3+R4

=2+3+5=10Q
Now R' and Rs are in parallel.
1 1.1
R” - R 'R
1.1 21
~ 10 10 10 5
R" = 5Q

Now Ri, R” and Rg in series between the points A and B. The equivalent resistance between A and
Bis
R=R{+R"+Rg=2+5+5=12Q

Question 15: Four resistances of 2.0Q each are joined end to end, to form a square ABCD.
Calculate the equivalent resistance of the combination between any two adjacent comers.

Solution: The diagram indicates a square ABCD formed by joining four resistances of 2Q each, end

to end.
Let us calculate the equivalent resistance of the combination B between the two adjacent comets C

and D.

A ¥ P From figure, arms DA, AB, and BC are joined in series.
So, their equivalent resistance = (2 + 2 + 2) Q = 6Q
. 22 Now resistance of 60 and 2Q are in
parallel.
o s .. The equivalent resistance of the combination is R
s 1 1.1 4 2
A—ma—p Then, R=6%2763
R = %Q
. 20 - = 1-5Q

Question 16: Three resistors of 6Q, 3Q and 2Q are connected together so that their total
resistance is greater than 6Q but less than 8Q Draw a diagram to show this arrangement and
calculate its total resistance.



Solution:
We connect the resistances of 3Q and 2€2 in parallel to each

other and then connect this (parallel combination) to the 6£2

resistance in series. The required arrangement is as shown in
figure. The equivalent resistance of 3€2 and 2Q in parallel.

11,1 2435
R 3 2 6 6
6
or R =EQ=1.ZQ.

Thus, the total resistance of the set upis (1.2 + 6) 2 =7.2Q

Question 17: In the circuit shown below, calculate the equivalent resistance between the points
(i) A and B, (ii) C and D.

Solution:
20 A 201
C
20
20
D
B

(i) Between the points A and B : Three resistance
2Q2, 2€2, 2€2 are in series.

The equivalent resistance R'=2 +2 + 2 =6Q2.
This is joined in parallel with a resistance 262.

, , 2x6 12
The equivalent resistance R = 2+6-8
= 1.5Q.

(ii) Between the points C and D:
The above combination of equivalent resistance 1.5 Q is in series with two resistances 2Q and 2Q

Total effective resistance between the pointsCand DisR=1.5+2+ 2 =5.5

Question 18: What is the equivalent resistance between the points X and Y for the given network?



Solution:

1 1 1 1 502 50
R RRR [
XF——"VWMA———Y
R, = 5+3=8Q
Rz—-— 8C2 142 Y
Ry = 1+3=4Q vy Y
1_1.1.1 )
R™878"4 so mg
1 _1+]1+2 ’
R 8 Rs
_41 X
-8 2 An equivalent circuit for the
R = 2Q. combination

Question 19: Six equal resistors of 1 ohm each are connected to form the sides of a hexagon
ABCDEF. Calculate the resistance offered by the combination if the current enters at A and leaves it
at D.

Solution: From figure it is clear that there are two sets of parallel resistances between A and D.
Each group has three resistances of 1Q each, in series. Equivalent resistance Ry of one group (AB,

BCand CD) = 1Q + 1Q + 1Q = 3Q

Similarly equivalent resistance R, of the other group (AF, FE,
ED)

= 1Q2+1Q+1Q =3Q
As the two groups are in parallel, we have
- 2. 1 1 -1°"1 2
R=R'R,"3%3°3
where R is the equivalent resistance of the whole combination.

R = %gmmg.

Question 20: Two lamps of resistance 30Q and 20Q respectively are connected in series in a 110V
circuit. Calculate (i) the total resistance in the circuit (ii) the current in the circuit, and
(iii) the voltage drop across each lamp.



Solution:
r= SD.D. r=200 |
1—V1—l~|l—\uf2—n-l

«— V=110 Volt ———>

(i) Since the two lamps are connected in series, their total
resistance R is given by :

R R1+R2

30Q+20Q=50Q.
(ii) We have, V =110 volt, R=50 Q

- , vV_110
. By Ohm's law I=3 SDA 22 A.
(iii) We now have
I =22A

V), = IR; =22 x 30V =66V
. Voltage drop across L; = 66V
Similarly, Vo = IR; =22 x20=44V
Voltage drop across L, = 44V.

Question 21: Calculate the equivalent resistance of the following combinations of resistors ry, ry,

r3, r4.
Solution:
Since r; and r4 are in parallel
Iz M3
AWV

MW

ry

Ty
.. Equivalent resistance R, of this combination is given by

1 _1. 1 n+r
Ri mn ry nn
rar
or R, = 2%
Ty + 71y

Now ry, r, and R, are in series
". Equivalent resistance R of the whole combination is
rary (r+r)(r+r)+ ?'3?'49

R=ri4+rn+—
! 2 T3+r4 Ty + ¥y

Question 22: Four cells, each of e.m.f. 1.5 V and internal resistance 2.0 ohms are connected in
parallel. The battery of cells is connected to an external resistance of 2.5 ohms. Calculate:
(i) The total resistance of the circuit.



(ii) The current flowing in the external circuit.
(iii) The drop in potential across-the terminals of the cells.

Solution: E.m.f. of cell (each) = 1.5 V. and also e.m.f. of all four cells = 1.5V, internal resistance
of each cell = 2.0 ohm.
1.5V 20

5

1.5V 20

|

1.5V 2Q
1.5V, 20

5|

|
250
TEE e WO Total internal resistance of all four cells
= 2.0 ohm

|

..1
.
P~ |

2.0
0.5 ohm
(i) .. Total resistance of circult =R+r

= 2.5+ 0.5=3.0 ohm.

(ii) Current flowing in the external circuit

E 15
I = —25—D6Amp

(iii) The drop in potentials across the terminals of the cells.

IXE =06 xz_ﬂﬁxDS =0.30 Volt.

r'~=

Question 23: 2Q resistor A, 1Q resistor B and 4Q resistor C are connected in parallel. The
combination is connected across a 2V battery of negligible resistance. Draw the diagram of the
arrangement and calculate: (i) The current in each resistor A and C, (ii) The current through

battery.

Solution: The diagram of the arrangement is shown in Fig.
20

B 10
c 40
H = (i) The current in resistor AisI; = g—l %—mg



The current in resistor Bis I, = Riz%=2.ﬂ A
2
The current in resistor Cis I; = Rizizﬂ.'j A
3
(ii) The current through battery I = I; + I, + 1,
I =10+20+05
= 3.5 Ampere.

Figure Based Long Answers

Question 1: Define the e.m.f. (E) of a cell and the potential difference (V) of a resistor R in terms
of the work done in moving a unit charge. State the relation between these two works and the
work done in moving a unit charge through a cell connected across the resistor. Take the internal
resistance of the cell as ‘r’. Hence obtain an expression for the current i in the circuit.

Answer: E. M. F. of a cell is generally defined as the amount of work done (or the energy spent) in
taking a unit positive charge around the complete circuit of the cell (i.e., in the wire outside the cell
and the electrolyte within the cell). It is also defined as the potential difference between the
terminals of a cell when no current is drawn from it (or when the cell is in open circuit).

t
I

»)
C R = External resistance
+ -
\ZJ

Potential difference (p.d.) or the terminal voltage of a cell is generally defined as the amount of
work done in carrying a unit positive charge round the circuit connected across the terminals of the
cell. If W is the amount of work done (in J) in moving a test charge q between the terminals of a
cell through a resistor R, then the p.d. i.e., work done in moving a unit positive charge across the
terminals of the cell.

Relation between E, V (p.d.), external resistance R and the internal resistance r’,

Applying Ohm’s law to external resistance only

I = V/R -..(i)
Again applying Ohm'’s law to complete circuit
E ”
I = R+7 ...(ii)
Comparing I in(i) and (ii), We have
V__E
R (R+7

Question 2: A battery of 4 cell, each of e.m.f. 1.5 volt and internal resistance 0.5 Q is connected
to three resistances as shown in the figure. Calculate:



(i) The total resistance of the circuit.

(ii) The current through the cell.

(iii) The current through each resistance.
(iv) The p.d. across each resistance.

Solution: Let total e.m.f. of 4 cells = nE (n = number of cells)
1.5Volt 1.5 Volt 1.5 Volt 1.5 Volt

I 11 | |
17 ' N I’
0.50hm 0.50hm 0.5chm 0.5 chm

W

R3 = 4 chm
,: ::: : Ry =7 ohm
- LY.V LY Y
Ra =12 ohm
E=4x15
E = 6volts. il

Total internal resistance =nr (n =4, r = 0.5Q)
Total internal resistance =4 x 0.5 (in series)

= 282 .. (i)

Let total external resistance =X€2

1 1 1 ;

"R ° ﬁ; + R, (R, and R, are in parallel)

1 _1 1 3+1 4

R 412712712
R = 11 =3 Q.

Total external resistance = X = (R + R3) Q (in series)

X = 3Q+7Q=10Q
Total resistance of the circuit = X+r=10+2=129.

E
Total current through the cell = S~
I = 6 =05A

(10 + 2)

...(iii)
Ans.

[asE=1(R+7)]

...from (i), (ii), (iii)



IxR;
Current through resistor 4Q =1, = R, +R,

05x12 G.5x12_0.5x3
h=7T1n =16 = 4

1
L, = 15%x;=0375A

Similarly current through resistor 122 =1,

Ry
12 = IKR1+.R2

4 1 1
I, = ﬂ.SXE=ﬂ.5X4=B
12 = [}].ZSA.

P. D. across resistance 7Q = V=IxR=05x7=3.5V

P. D. across resistance 4Q = V;=V; xR;=0375x4=15V
P. D. across resistance 12Q = V,=I, xR;=0.125x12=15V.

Question 3: Four cells each of e.m.f. 2V and internal resistance 0.1 Q are connected in series to
an ammeter of negligible resistance, a 1.6 Q resistor and an unknown resistor Ry. The current in

the circuit is 2A. Draw a labelled diagram and calculate:
THIL —

t
16Q

value of Ry and (iv) The p.d. across Rj.

Solution:

(i) The resistance in the circuit

= (16+4%x01+R;)Q =(2+R;)Q
(ii) Total em.f. = No. of cell x e.m.f. of each cell =4 x 2 =8V.
) N Total e.m.f.
(iti) Current in main circuiti = i oo T
8

or 2 = 2+ Rl

e Rl = 4,!2=ZQ

(iv) The p.d. across, R; = V=iR;=2X2= 4V.

(i) Total resistance of the circuit, (ii) Total e.m.f. (iii) The

Question 4: In the figure below, the ammeter A reads 0.3 A. Calculate:

(i) the total resistance of the circuit (ii) the value of R
(iii) the current flowing through R.
B.OV

—(V)—
Ialal

@‘ 0.3A R

60 Q Solution:



(i - V =1IR
V 60
R = =03 =20Q
(ii) Total resistance = 20 Q
"." Resistances are in parallel
111
20 R 60
1 1 1
R ~ 20 60
1 _3-1
R =~ 60
60
R = > =30 Q
(i) . vV =1IR
and potential (V) is equal at the two ends i.e., A and B.
R=300Q
e N NN
0.3A
B
A VVVVVNVNVY

60 Q
Let I; be current flowing through R

=~ (0-3 - 1,) is current flowing through 60Q resistance.

Now V = V==~I1_R1 =12R2
L, x30 = (03-1) x60
11 o= ﬂ'ﬁ-EI-]
311 = D“G‘
0-6
L = 3 =02

Current flowing throughR = 02 A

Question 5: Three resistors are connected to a 12 V battery as shown in the figure given below:
H = £}
| | \*/
12V

120

A
80

64 (i) What is the current through the 8 ohm resistor?




(ii) What is the potential difference across the parallel combination of 6 ohm and 12 ohm resistor?
(iii) What is the current through the 6 ohm resistor?

Solution: (i) 6 ohm and 12 ohm are connected in parallel, So

1 1 1 2+1 3
= R, 612~ 12 12
N 11

R, 4

R; = 4 ohm.
.~. Total Resistance R = 8+4=12 ohm.
Now .’ V = 1R
= 12 = Ix12
£ I = 1Amp.
(ii) V=IR =1x4=4Volt
(iii) " V=L4R
= 4 =1;x6
i I, = 4/6

= 0-66 Amp.

Question 6: From the following observations taken while determining the resistance of a
conductor, draw the current-voltage graph and calculate the resistance of conductor. Is the
conductor ohmic?

Ammeter reading I (in ampere) Voltmeter reading V (in volt)
0.2 0.4
0.3 0.6
0.5 1.0
0.8 1.6
1.5 3.0




Solution: The current voltage graph is shown in figure.
184

T 144 TTTTTTTTTTTTTTTTTTTTTT

o O =4
L= 2 [ = - T R S
T N

T

]

I

!

|
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|

1
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1

|

1

1

1

1

]

]

I

I

¢

0-4 -

Ammeter Reading (1)

2
%]
[
)
'
1
I
!

-, -

0 04 08 12 16 20 24 28

Vﬂltrneteﬂ: Reading (V) —>
’ V (3.0-06)V
Resistance = Al " (15-03)A
_24v
T 1.2A
= 26,
The conductor is ohmic.

Question 7: Calculate equivalent resistance in the following cases:

A \ B
P
03 40
A 30 B Q R solution:

(i) Resistance P and Q are in series =3 Q + 3Q = 6Q.
Resistance of 6£2 segment and 32 are parallel.

é‘-m%+%=1?+g=zm‘1{=29.

(ii) Resistance of the arm PS = 2Q + 2Q = 4Q, (in series)
Resistance of the arm QR =2Q + 2Q = 4Q, (in series)
Resistance of arm PQ, QR and RS dre in series |

- (4+4+4)Q=12Q

Now resistance of the arm S and arms (PQ + QR + RS) are in parallel.

111
R-42"12
341 _4
T 12 T12

3Q

it

or R



Question 8: Three resistors are connected to a 6 V battery as shown in the figure given below:

ARAAAAA
Lhididi

720 80

AAAAAR
THYYNY

KARARA
TYrYyy

120

6\
& "‘.I = ey
. ¢t Calculate:

(i) the equivalent resistance of the circuit.
(ii) total current in the circuit.
(iii) potential difference across the 7.2 Q resistor.

Solution:
. 1 1.1
(i) R, 8712
3+42_5
= 24 T24
R, = 48 ohm.
Total Resistance = 4-8 + 7.2 = 12 ohm.
(i) V =1IR
6 = Ix12
I = 05Amp
(iii) V = IR
= 05x72
= 3-6 Volt.

Question 9: Five resistors of different resistances are connected together as shown in the figure. A
12 V battery is connected to the arrangement.

Ry 10Q

)

Ry 30Q e K

Ry 20 Q

Rs 600




Calculate:
(i) the total resistance in the circuit
(i) the total current flowing in the circuit.

Solution:
(i) From figure, R, ond R, are parallel.
1 1 1 1 5 1

1
R R R, 104074078
R' = 8Q
R3, Ry and R; are also parallel,
1 1 1 1 1 1 1 6 1

-,

R” " R; Ry Rs 30 20 6076010
R" = 10Q
.. Total resistance in the circuit
= R'+R"
=8+10=18Q

(ii) V =12 volt.
. Total current flowing in the circuit

_y_1
"R 18
2
= 3=0667 A.

Question 10: Suppose there are three resistors A, B and C having resistances rq, r and r3
respectively. If R represent their equivalent resistance, establish the following relations:
()R = r1 + 1, +r3 when joined in series,

(n] — + 1 + .3 , when joined in parallel.
I I3

Solution:
(i) Let the three resistors be joined in series Fig. (i)
Let potential at P, Q, R and S are Vp, Vg, Vg and Vg
respectively and current i flows in the circuit.
Applying Ohm's law,
Vp-Vg = in . (i)
Vo-Vg = ir, (i)
and Ve=Vs = ir; ... (iii)
1f the total effective resistance between P and S be R’, then the potential difference :
Vs = iR’ ... (A)



A B Cc

a ARRARAA o AAKAARAL o
l'l'."!"ill".'llll!" WERRANYT ™ AAaRNrNy -

|':'I'1QI'2 R r3 S

Adding (i), (ii) and (iii)
Vp=Vq+Vo-Vg+ Vg-Vg = ir; +ir +ir;

or Vp-Vg = i(ry+ry+13) e (B)
Comparing (A) and (B), we get

iR' = i(rp+ra+m)
or R'=;1+r_;._+rgi

(i) When joined in parallel, let the main current be i which sub-divides
at P into i in ry, i, in 7, and i3 in r3 respectively fig (ii).
If potential difference across PQ be V then,

According to Ohm’s law : _
I-l = Vrl .H(i]
i, = Vr, ...(it)
and i3 = Vr, .. (i)
If R" be the equivalent resistance of this combination, then
.V
1 =R - (A) |
From (i), (ii) and (iii) on adding, we get ... (B)
L, V. VV (111
L 11‘+12+I‘?'zi“1-|-i"2+1'3_ ?'1+?'2 T3
v 1 1 1
@ Comparing (A) and (B) =V (i"_l + s +?,_3)
3 %14
e R" - 1 * s T3

Question 11: Illustrate-combination of cells e.g., three cells, in (i) series and (ii) parallel,
explaining each combination briefly. Obtain an expression for current ‘i’ in each combination.

Solution: (i) Combination of cells in series:

R
VVV VY In this combination, the cells are so connected that the negative

terminal of one cell is connected to the positive terminal of the other cell such that in the end one




free positive and one free negative terminal are left. These free terminals are connected to the
external circuit. If the e.m.f of each cell is E and Y be the internal resistance and I be the current,
then e.m.f. of the cell in series = nE (here n = 3)

The total internal resistance = nr

and External resistance = R

. o Total e.m.f.
Current Iin the external circuit = Total resistance of the circuit
nE
or I'= nr+ R
. . nE
If r is very small, then neglecting r, we getI = R

This shows that it is advantageous to connect cells in series to get a large current when their
internal resistance is negligible.

(ii) Combination of cells in parallel: Let there be n cells, each of e.m.f. E and internal resistance r,
be connected in parallel as shown in the diagram.

Total e.m.f. across the point Aand B is E

E
E
E
R
AN
Fig.
. ; 1 1 1 1 no.
Total internal resistance - = —+—-+—..=— (ifthere are n cells)
g rr r r
or PR i
17 n
o A r nR+r
But total resistance of circuit = R + —=—
Total em.f. E nE

Currenti = ———————— = S . 2
1= Total resistance R+ r/n  nR+r

It is advantageous to join cells in parallel when the internal resistance of each cell is quite high as
compared to the external resistance R.

Then, Approximately, i = HrE (neglecting R).

Question 12: Two resistors of 4Q and 6Q are connected in parallel to a cell to draw 0.5 A current
from the cell.

(i) Draw a labelled circuit diagram showing the above arrangement.

(ii) Calculate the current in each resistor.



Solution: (i)

= 05%x24=12V
Vv

n = R_‘l
- AN

1.2
E'? .‘E.E.l‘. = "4_ = [LB‘ A

= TN Y

0-5A 2 = 6
'r’ f:)"— = D2 A

Question 13: The figure shows a circuit.

When the circuit is switched on, the ammeter reads 0.5 A.
j, 60V

Ir

—(n) AWM AN
3Q " (i) Calculate the value of the unknown resistor R.

(ii) Calculate the charge passing through the 3 Q resistor in 120 s.
(iii) Calculate the power dissipated in the 3 Q resistor.

Solution:

(i) We know, vV = IR

= 6 = 05xR

= R’ = 12 0Ohm

. R" = 3+R

=> 12 = 3+R

R = 90hm.

(ii) °. Chamge, q = it

= g = 05 x 120 =60 Coulomb

(iii) Power dissipation, p = i’R
p = 052 x3 =075 Watt.

Question 14: In the figure given below, A, B and C are three ammeters. The ammeter B reads
0.5A. (All the ammeters have negligible resistance.)



| | VYRV
60
O
(n)

@ Calculate:
(i) the readings in the ammeters A and C.
(ii) the total resistance of the circuit.

Solution:
(i) P.d. across 6Q = P.d. across 3€2
Or 6x05 = 3%,
Or i, i.e., current passing through the ammeter C  is:
6 x05
— = 1-0 ampere
3
" 1 11 3 1
(ii) Here, .-F:=E+3 =c=3
or R = 2Q
Total resistance of the circuit = 2Q + R
= 2Q+2Q
= 4Q

~ Current through A = Current passing through B + current passing through C
= 0.5+ 1.0 = 1.5 ampere

Short Numericals

Question 1: A cell supplies a current of 0.6 A through a 2Q coil and a current of 0.3 A through on
8Q coil. Calculate the e.m.f and internal resistnce of the cell.



Solution:
Given:I; =0.6 A,R; =2Q and 1, =0.3 A, R, = 8Q

Let the e.m.f. of the cell i§ E and its internal resistance is r.

E
F —
rom I R +r
E E
06 = 247 and U.3=m
. E=06(2+r)=12+06randE=03B+r)=24+03r
Thus, 1.2+06r = 24+03ror0.6r-03r=24-1.2
1.2
O 3r = s
r 0.3r = 1.20rr 03 40,
and E=12+06%x4=12+24=36V.

Question 2: A cell of e.m.f 2.0 V and internal resistance 1Q is connected to the resistors of 3Q
and 6Q in series. Calculate: (i) the current drawn from the cell, (ii) the p.d. across each resistor,
(iii) the terminal voltage of the cell and (iv) the voltage drop.

Solution:

Total resistance of the circuit R=1+3+6=10Q

(i) The current drawn from the cell = g = % =02 A.

(ii) The p.d. across 382 resistor V; = IR; =0.2 x 3 =0.6V

The p.d. across 6£2 resistor V,

(iii)  The terminal voltage of the cell V
(iv) The voltage drop

IR2=[].2X'EI=].2V.
Vi+V,=06+12=18V.
E-V=20-18=02V.

I

H

Question 3: A current of 0.2 A flows through a conducting wire for 5 minutes. How much charge
will flow?

Solution: Given: I = 0.2A, t = 5 minute = 5 x 60s = 300s.
Charge Q =1 x t=0.2 x 300 = 60 C.

Question 4: A current of 100 mA. flows through a wire. The charge on an electron is 1.6 x 10~
19 €. Find the number of electrons passing per second through the cross-section of the conductor.
Solution: Given: I = 100mA = 100 x 103 A = 0.1A, e = 1.6 x 10719 C

Let n electrons are passing per sécond. Charge on one electron = ¢
- Total charge passed in one second = ne
1 0.1

»r LA ... S 17
Thus, i = meorn=_=3"-""1075 6.25 x 10

Question 5: An electric bulb draws 0.5 A current at 3.0 V. Calculate the resistance of the filament
of the bulb.



Solution:
Given:1=05A, V=30V

Resistance of filament of the bulb R =

‘.5-'4
o

A
I =6 L2.

- 0.

in

Question 6: Two bulbs are marked 100 W, 220 V and 60 W, 110 V. Calculate the ratio of their
resistances.

Solution:
Given 15t Bulb nd Bulb
PI = 100W Pg = 60W
Vl = ZZE'IV Vz = 11EIV.
V2
We know P = R
V2
So R = P
Vf-
Ry B __L VI x Ps
o Ry = Vy2 Py x V2
P,
2202 x 60

= 100 x 110 x 110~ >4

Question 7: An ammeter placed in series with an electric radiator reads 0.5 amps and a voltmeter
placed across it reads 230 volts. What is the resistance of the radiator?

Solution:
V'
Using Ohm's law, R =7
_ 20
~ 05
R = 460 Q

Question 8: What should be the length of a nickel wire of area of cross-section 3 mm?2 used for
making a rheostat of 750 ohm? (p of nickle = 0.069 Ohm mm?2/m)

Solution: .
m
Specific resistance = p = 0.069 ohm i
R = 750W
A = 3mm?
RxA 750x3
as l =

P~ 0069
length I = 32608.7 metre
The length of a nickel wire should be 32608.7 m.



Question 9: Calculate the value of the resistance which must be connected to a 15 ohm resistance
to provide on effective resistance of 6 ohm.

Solution: Resistance decreases in parallel combination. S let R resistance is connected to 15 Q
resistance parallel to make resultant 6 ohm.

1 1 1
Now, % = E+ﬁ
1 1 1
s R 615
52 3 1
=30 T30 10
R =19

Question 10: A metal wire of resistance 6 Q is stretched so that its length is increased to twice its
original length. Calculate its new resistance.

Solution:
R’ = n2R
=22 x 6 = 24 Ohm.

Question 11: Calculate the quantity of heat that will be produced in a coil of resistance 75 Q if a
current of 2A is passed through it for 2 minutes.

Solution:

R=75Q,i=2A, t =2 minutes = 2x60s =120s

Heat energy produced in the coil, H = 2Rt

22 x 75 %120

300 x 120 = 36000 J

Question 12: Two wires of same material and same lengths have radii in the ratio of 2 : 3,
Compare their resistances.

Solution:

Given: ry:rp=2:3

Area of cross section of wire = a = nr?

T ﬂ.llﬂ2=?'12:r22=‘—'4:g

1

Resistance of wire R &« =
Ry @&, 9
R2 - (18] 4

Question 13: Two resistors having 2Q and 3Q resistance are connected—(i) in series, and (ii) in
parallel. Find the equivalent resistance in each case.



Solution:
Given:R; =2Q, R, =322

(i) In series : Equivalent resistance R = R; +R;
or R = 2+3=5Q
(ii) In parallel : Equivalent resistance R = R, +R,
2x3 6
ar = 573" 5= 128

Question 14: A wire of uniform thickness with a resistance of 27Q is cut into three equal pieces
and they are joined in parallel. Find the resistance of the parallel combination.

Solution:
Resistance of given wire =27 Q

27
Resistance of each small wire = — =9Q

3
Let Rp be equivalent resistance for parallel combination.
1 1 1 1
Then R = R1+R2+R3
1,11
999
1 _3
Rp 9
9
RP = SQ
Rp = 30Q

Question 15: The resistance of two resistors joined in series is 8Q and in parallel is 1.5Q. Find the
value of the two resistances.

Solution:

In series, R; +R, = 8Q

RiR; :

In parallel R, +R, " 15Q

ke R1R2=Sx1.5=12£2

Now (Rl - Rz]z = (Rl + RE)E = 4R1R2

i {R] i R2}2 = {B}z ‘-4 4 12

or (R]"-Rz)2= 64—48=160TR1*R2=4Q

On solving equations (i) and (iii), R; = 6§2 and R, = 2Q

Question 16: An electrical appliance is rated at 1000 KVA, 220V. If the appliance is operated for 2
hours, calculate the energy consumed by the appliance in: (i) kWh (ii) joule.



Solution:

Given : V = 220 volt, 1000 KVA
Time = 2 hrs
(i) InkWh Energy consumed = Pt
= 2000 kWh
(ii) Injoule
We know, 1kWh = 36 x 109 ]
So, 2ﬂﬂﬂkWh=wx?6XIﬂﬁ

= 72x10° Joule =72 x 10?]

Question 17: An electric bulb is marked 100 W, 250 V. What information does this convey? How
much current will the bulb draw if connected to a 250 V supply?

Solution:

(i) Given 100W, 250V.
Information :

(a) If this bulb is used then it will consume 100 watt power in one hour.
(b) It will work at its maximum capacity at 250V.

(ii) Given250V,1=7

P = VI
= 100 = 250 x 1
100
I=ﬁ=ﬂ-4ﬁmp.

Long Numericals

Question 1: A cell of e.m.f. 1.5V and internal resistance 1.0 W is connected to two resistors of
4.0 W and 20.0 in series as shown in the figure:

Calculate the:

(i) Current in the circuit.

(ii) Potential difference across the 4.0 ohm resistor.

(iii) Voltage drop when the current is flowing.

(iv) Potential difference across the cell.

(i) E.m.f. of cell = 1.5 volt, Internal resistance = 1.0 ohm



Solution: (i) E.m.f. of cell = 1.5 volt, Internal resistance = 1.0 ohm
External resistance = r; + r, (in series) 4 + 20 \ 24 Q

E 15 15
current (I) = "+ R orl= 1+24= 28
= 06 Amp. ’

(ii) .. P.D. across 482 resistor
(iii) Voltage drop
Potential across cell

ril =4 x -06 =-24 volt
Ir=-06 x1=-06 volt
RI=24 x-06

= 1-44 volt.

Question 2: A 10 m long wire of a particular material is of reistance 5Q What will be the
resistance: (i) of 5m long wire of same material and same thickness, (ii) of 10m long wire of same
material but the double radius (iii) If the wire is doubled itself, (iv) if the wire is stretched to double
its length?

Solution:
Given : The resistance of 10m long wire = 5£2
(i) R at ! for same thickness material so if the length of wire becomes half of previous value,
resistance will-also become 1/2th of its previous value.
Or R=% %50 = 250 Ans.
{ii) For the wire of double the radius, the area of cross-section (a = nr?) of wire will be four

times that of previous wire. Since resistance R o i So the resistance of new.wire will be

1
one-fourth of the previous wire, i.e., it will be ks 5Q =125 Ans.

(iii) On doubling the wire on itself the length is reduced to half and area of cross section is
doubled so the resistance is reduced to one-fourth i.e., the resistance of the wire will
become :

N %x552=1.25§3 Ans.

(iv) On stretching the wire to double its length, the length is doubled and its area of cross-
section is reduced to half, So the resistance becomes four ‘times’ i.e., the resistance of wire
will become :

4%5Q = 20 Q. © Ans.

Question 3: Three resistances, of which two are equal when connected in series have an effective
resistance of 30 ohms. When the three resistances are connected in parallel, the effective
resistances is 3 ohms. Find the values of the individual resistances.



Solution:
When connected in series, R =
R =
2R, + R, =
2R, =

R, =
When connected in parallel,

Or

A= A=

Wi G| =

(30 -Ry)
R/_g 3_.;'- -

30R; —Ry2 ="
R22—21R2+9ﬂ=

Ry _21R; +90 =

R; —6R; —15R; +90 =
R, =

R, =

Ri+R; +R;
2R, + R,
30

4R, +30-R,

" R, (30-R;) R;(30-R,)

9R, + 90

R, + 90

0

0

0

6orls

30-6 30-15

g g

(two are equal)

(R=309)

(i)

[from equation (i)]

'[E;S R =3Q)

] R, = 12Qor75Q.
The three resistances can have values 12€2, 128 and 6€2 or 15Q, 7.5€2 and 7.5 2.

Question 4: When a resistance of 3Q is connected across a cell, the current flowing is 0.5 A. On
changing the resistance to 7Q, the current becomes 0.25A. Calculate the e.m.f. and the internal
resistance of the cell.

Solution:
L E_
—_— T (R+7)
E

__E —0.5A when R = 3Q
0.5 G+ (asI=0.5 A when )
E = G+1)x05 )
sl 025 = ?L” (as 1= 025 A when R = 7W)
E = (7+1) %025 ...(i)

Comparing equation (i) and (ii)
E=(3+x05

= (7+7r)x 025
15 t{].Er = 1.75 + 0.25r
025r = 0.25
Internal resistance = r = 1 Q
Now E =1(R+7)
E = 05(3+1)(asI=0.5A whenR =30, r=1%2)
E=05+15=2V
Emf ofcell E=2volt = 2V. Ans.



