VERY SHORT ANSWER QUESTIONS

Previous Years’ Questions

Q. 1. Out of two bulbs marked 25 W and 100 W, which has higher resistance?
[CBSE Delhi 2003]

(1 mark)

2
Ans. Resistance of a bulb R =VT OC% for same voltage.

Smaller the power, higher is the resistance. Clearly 25 W bulb has higher resistance.

Q.2. Two materials Si and Cu, are cooled from 300 K to 60 K. What will be the effect on their

resistivity? S - (CBSE (F) 2013)
.
A Iy silicon, the resistivity increases. ;

In copper, the resistivity decreases.

TR — T (K}—
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Q. 3. A wire of resistivity p is stretched to double its length. What will be its new m""“‘vh, :
I‘:BSE Deu"‘ % g

. £ o < 1 T * i 1 & 3
Ans. New resistivity will be p (unchanged) because resistivity 15 independent of dlrnrcnvm,,],'I
o

conductor.
; I ; Its
Q. 4. The graph shown in the figure represents a plot of catren’ Smut PO for a g,
semiconductor. Identify the region, if any, over which the ICBSE: Mgy,

t
resistance. Al 2‘“131
A B
z
3
(& C
A
0 -
Voltage (V)

Ans. In region BC i.e., the region showing negative slope.
Concept: In figure draw two horizontal lines, as marked by dotted lines and use the formy,

R={+gJ in the region, B to C = negative resistance.

Q. 5. Two conducting wires X and Y of same diameter but different materials are joined in seris
across a battery. If the number density of electrons in X is twice that in Y, find the ratioy
drift velocity of electrons in the two wires. [CBSE (Al) 201]

Ans. In series current is same,
So, Iy =Ig =1=neAv,
For same diameter, cross-sectional area is same
Ay =Ap =A
Iy =1g = n,eAv, =nyeAv,
Given n, = 2n,

Q. 6. Plot a graph showing the variation of resistance of a
conducting wire as a function of its radius, keeping the length
of the wire and its temperature as constant. [CBSE (F) 2013] I
Ans. Resistance of a conductor of length /, and radius r is given by

Rep-t_

Tl'rz

/

sl

Q. 7. What is the effect of heatin

¢E
Ans. Vg=—1
m

g of a conductor on the drift velocity of free electf"“s?
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es and hence drift velocity decreases.

Q.8 pefine the term resistivity an.d write the SI unit. — _

A-ns. The resistivity of the mglcnal of a lconduclg}r is defined as the resistance Uer’rcd!t;B'?ﬁ.Dtm 2005/
length 1 m and area of cross-section 1 m~. Its S.I. unit is ohm x metre Cm) y a conductor of

By he
decreas

Q.9 Define electrical conductivity of a conductor and give its SI unit. [CBSE Delhi 2008, 20¢
Ans. The reciprocal of resistivity (p) of a material is called its conductivity (o), i.e B
o= _l.
p
S.1. unit of conductivity is mho m 5. (or siemen m ™! ).
Q. 10. What happens to the power dissipation if the value of electric current passing through a
conductor of constant resistance is doubled? [CBSE Delhi 2003]
Ans. Power P —1%Rt «c1*
Clearly if current is doubled, the power dissipated becomes 4 times.
Q.11. Two heated wires of the same dimensions are first connected in series and then in parallel
to a source of supply. What will be the ratio of heat produced in the two cases?
[CBSE Delhi 2003]
Ans. For same voltage O —Kit acl
' R R
Qserfes - RPamef - (R. R)/(R +R) - R/2 =l
QparaHel R series R+R 2R 4
Q. 12. A carbon resistor is marked in colour bands of red, black, orange and silver. What is the
[CBSE (AI) 2002]

resistance and tolerance value of the resistor?
Ans. From colour-code table

Red Black Orange Silver
e d 3 1
2 0 3 +10%

R=20x10% Q £10% =20 kQ +10%

Q. 13, The metallic conductor is at temperature 0;.
increased to 6,. How will the product of its res

The temperature of metallic conductor is
istivity and conductivity change?
[CBSE Delhi 2002C]

Alls. PrOdUC[ pU:p.l{sincc G:.I_J
p p

Q. 14 = independent of temperature.
* 14. Write ap expression for the resistivity of a metallic conductor showing i

limij
. ['f““te_d range of temperature.
P1 1s the resistivity of temperature Ty

ts variation over a
[CBSE Delhi 2008C]

and p, that at temperature T;. then

whe . pz =pl [l+(l(T2 —'Tl)]
T '€ o is temperature coefficient of resistivity.
O Wires one of manganin and the other of copper have equal length and ﬂl“f" m"';ﬁ":;l'
Ang 'ch one of these wires will be thicker? [CRSE (AD
" Resistance g P/ _ _pl_

A 7!?’2
Scdrireu py cdlnoscdarirer
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Q. 16.

Ans.

Q. 17.
Ans.

Q. 18.

Ans.

Q. 19.

Resistivity p of manganin is much greater than that of copper, therefore to keep same resistap,
for same length of wire, the manganin wire must be thicker.

Specific resistance of copper, silver and constantan are L1810 ® 1x107% 45, 0 !
ohm cm respectively. Which is the best electrical conductor and why?

Smaller the resistivity of a substance, larger is its conductivity. The resistivity of silver iy jo,¢ .
silver is the best conductor.

Name the device used for measuring the internal resistance of a secondary cell,

Potentiometer.

A cell of emf ‘E’ and internal resistance ‘r’ draws a.current - 7 —
‘I’. Write the relation between terminal voltage ‘v in terms . jﬁ o
of E, I and r. [CBSE Delhi 2013] )

The terminal voltage V < E, so V. =E - Ir

Two identical cells, each of emf E, having negligible internal resistance, are connecteq j,
L] £ . ;
parallel with each other across an external resistance R. What 1s the current through ty

resistance? [CBSE (41) 2013
Current, / "
urrent, /=—

Concept: (i) emf of combination of two (or more cells) remain same.

€

1
o

|
I

n

o -

(i) Internal resistance is negligible i.e., zero.

So, I= i Y (rcq=0)
’ R+r,, R

1
Q. 20. Why do we prefer a potentiometer to measure the emf of a cell rather than a voltmel

; . 1 Aifferent
Ans. A voltmeter draws current from a cell, therefore voltmeter measures terminal potential dﬁfzf:
rather than emf, while a potentiometer at balance, does not draw any current from the cell;
cell remains in open circuit. Hence potentiometer reads the actual value of emf.

]
Q. 21. A () series (if) parallel combination of two given resistors is connected, one by oné aer®®

¢ e
cell. In which case will the terminal potential difference, across the cell have a higher vl
Ans. Terminal potential difference across a cell

V=g=Ir
; : E
(/) In series arrangement, current, [ g = ————
Ry +Ry +r
(if) In parallel arrangement, current, / , = E
RR
172
+r
R] =+ Rz
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Obviously, Ip >Ig ,s0Vp <Vs.

That is series arrangement will have higher terminal potential difference

The emf of a cell always greater than its terminga] voltage. Why? Give reason

[CBSE Delhi 2013]

Q. 22.

(i) In an open circuit, the emf of a cell and termina] voltage are same

(ii) In closed circuit, a current is drawn from the source, so, V=E
each cell has some finite resistance.

Q.23. Define the current sensitivity of a galvanometer. Write its ST unit, [CBSE (4I) 2013]
Ans. Ratio of deflection produced in the galvanometer to the current flowing through it.

Ans.
~Ir, it is true/valid, because

Current sensitivity S; =79

SI unit of current sensitivity S; is division/ampere or radian/ampere.

Q. 24. A resistance R is connected across a cell of emf ¢ and internal resistance r. A potentiometer
now measures the potential difference between the terminals of the cell as V. Write the
expression for ‘r’ in terms of & V and R. [CBSE Delhi 2011]

Aus. r=[£ -1] R
v

Q. 25. The applied p.d. across a given resistance is altered so that heat produced per second
increases by a factor of 16. By what factor does the applied p.d. change?
2
Ans. Power P=KR— = Va+/P for given resistance. Hence, for making power 16-times, voltage

should be made 4-times.
Q.26. Two electric bulbs are marked 220 V, 60 W and 220 V, 100 W respectively. Which of the two

has the greater resistance?
2
Ans. Power P = K—. =R l for same voltage. Smaller the power, larger the resistance; so 60 W bulb
R

has greater resistance.
Q.27. Two electric bulbs whose resistances are in the ratio 1 : 2 are connected in parallel to a source of
constant voltage. What will be the ratio of power dissipation in these wires?
2

Ans. Power p =—2—- . for same voltage
h_ R _2
PZ Rl 1

Q28 'gl::s ratio of power dissipated is 2 : 1. .
* State the condition under which the terminal p.d. across a battery and its emf are equal.
[CBSE (Al) 2004]
Z:le t°"T“'ﬂﬂl p.d. across a battery is equal to its emf when battery is in open circuit, i.e., when no
o being drawn from the cell.
Which, I produces more heat than a light bulb when connected in parallel to a 220 V mains.
of the two has greater resistance?

“* Produced Pocl for the same voltage. Hence, light bulb has greater resistance.
Tw, .
p heat"‘g coils, one of fine wire and other of thick wire, made of the same material and of

the % e
heats: 'tm’ length is connected one by one to a source of electricity. Which coil will produce
A greater rate?
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Ans.

Q. 31

Ans.

Other Important Questions

Q. 32.

Ans.

Q. 33.
Ans.

Q. 34.
Ans.

Q. 3s.

Ans.

Q. 36.

Ans,
Q. 37.
Ans.

Qo !l" or, R 'p_!z
nr
0™
pl

Clearly, thick wire will produce heat at a greater rate.
Two 120 V light bulbs, one of 25 W and the other of 200 W were connected in serjeg acr
240 V line. One bulb burnt out almost instantaneously. Which one was burnt apg wl':‘:a

y!
2 |
Resistance of bulb R = ......VP s -;-, ;50 25 W bulb has higher resistance. In series current remy,, "

same; so p.d. across 25 W bulb will be more than that across 200 W bulb; so 25 W bulb wy buy
out immediately.

What is the advantage of using thick metallic strips to join wires in a potentiometer)
[NCERT Exempy |
The metal strips have low resistance and need not be counted in the potentiometer length Lo
the null point. One measures only their lengths along the straight segments (of lengthg |
I metre each). This is easily done with the help of centimeter rulings or meter ruler and
leads to accurate measurements.
For wiring in the home, one uses Cu wires or Al wires. What considerations are involved
in this? [NCERT Exempler
Two considerations are required: (i) cost of metal, and (if) good conductivity of metal. Cost facto
inhibits silver. Cu and Al are the next best conductors. ‘
Why are alloys used for making standard resistance coils? [NCERT Exempler|
Alloys have low value of temperature co-efficient (less temperature sensitivity) of resistance 2
high resistivity. |
A cell of emf E and internal resistance r is connected V4 |
across an external resistance R. Plot a graph |
showing the variation of P.D. across R, verses R, Ef------=-----2

[NCERT Exemplar]

. )

When, R=0,V=0
And R=00,V=c!:)_

You always specify the direction of current with an arrow: then why is the current? o
quantity? ’

Current is a scalar quantity because it does not obey the laws of vector addition.

What are the charge carriers for current flow in a metallic conductor?

Free electrons are the charge carriers for current flow in a metallic conductor.

Scdrireu py cdlnoacdrirelr
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Is current density a scalar or a vector quantity?

Current density is a vector quantity.

A steady current is flowing in a cylindrical conductor. Does electric field exist within th

conductor? =

Yes, electric field exists within the conductor because it is the electric field which imparts

acceleration to electrons for the flow of current. P

Q. 40. When a straight wire of resistance R is bent in U-shape, does its resistance change?

No, the resistance remains same, because length and cross-sectional area of the wire remain

unchanged.

Q. 41. If the radius of a copper wire is doubled, will its specific resistance increase, decrease or
remain same?

Ans. The specific resistance of a wire depends on the material (at a given temperature), therefore by

changing the radius, the specific resistance of copper remains unchanged.

Q. 3

Ans.
Q. 3

Ans.

Ans.

Q. 43. On increasing the current drawn from a cell, the potential difference across its terminals is
lowered, why?

Ans. The terminal potential difference V =E —Ir. Clearly if I is increased, the terminal potential
difference falls.

Q. 4. Is it possible that the terminal potential difference across the cell be zero? If yes, state the

condition.
Ans. Yes, terminal potential difference V =IR. If external resistance R =0, V =0; i.e. terminal potential

difference is zero, when cell is short circuited.

Q. 45. State the condition for maximum current to be drawn from the cell.
Ans. Current drawn from a cell of emf E and internal resistance r in an external resistance R is
E

R+r

I=

Clearly, for maximum current, the external resistance R should be zero i.e., for maximum current

the terminals of a cell must be short circuited.

Q. 46. When is a Wheatstone’s bridge most sensitive?
Ans. The Wheatstone’s bridge is most sensitive when all the four resistances of bridge are equal.

Q. 47. A 25 watt and a 100 watt bulbs are joined in 2 series and connected to mains. Which bulb
will glow brighter ?

Ans. The resistance of bulb, R =V

times that of 100 watt bulb. In series current [ is the same, therefore Joule-heat produced (2 R) is

proportional to resistance R. Hence the bulb having higher resistance (1e., 25 watt bulb) glows

brighter than 100 watt bulb when connected in series.

SHORT ANSWER QUESTIONS I

P
r;%"s Years’ Questions
*1. Define the terms (i) drift velocity, (i) relaxation time.
A conductor of length L is connected to a de source of emf ¢. If this conductor is replaced by

anothe material and same area of cross-section but of length 3L, how
r conductor of same (CBSE Delhi 2011, (Al) 2013]

Will the drift velocity change?

2 /P a1/ P for same V. Obviously the resistance of 25 watt bulb is 4
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\ns. (1) Drift Velocity: When a potential difference is applied across a conductor, the free rl"”'n,.
drift towards the direction of positive potential. The small  average velocity iy
electrons along the direction of positive potential is called the dnft velocty.

(ii) Relaxation Time: The time of free travel of a frec clectron between IWo succey,,
collisions of electron with lattice ions/atoms is called the relaxation time,
et & |

Drift velocity, vy =— — . —
m L L

When length L is made 3L, drift velocity becomes one-third.
Q. 2. How does drift velocity of electrons in a metallic conductor vary with the rise of temperatyyy
[CBSE Delhi 200y,

Ans. Drift velocity v, _ T E where E is electric field strength. With rise of temperature, the rae
m

collision of electrons with ions of lattice increases, so relaxation time decreases. As a result the
drift velocity of electrons decreases with the rise of temperature.

Q. 3. Write the mathematical relation between mobility and drift velocity of charge carriers in ,
conductor. Name the mobile charge carriers responsible for conductors of electric currentin
(i) an electrolyte (ii) an ionised gas.

Ans. The mathematical relation between mobility and drift velocity of charge carriers in a conductor is
given by
_|vg | _ magnitude of the drift velocity

3 E electric field

(i) In electrolyte, the mobile charge carriers are both positive and negative ions.
(ir) In an ionised gas, the mobile charge carriers are electrons and positive ions.
Q.4. (a) You are required to select a carbon resistor of resistance 47 kQQ + 10% from a large
collection. What should be the sequence of colour bands used to code it?
(b) Write the characteristics of manganin which make it suitable for making standard
resistance. [CBSE (F) 2011]
Ans. (a) Resistance =47 kQ £10% =47x10°Q +10%
Sequence of colour should be :
Yellow, Violet, Orange and Silver
(b) (i) Very low temperature coefficient of resistance.
(ii) High resistivity

Q. 5. How does the resistivity of (/) a conductor and (ii) a semiconductor vary with temperatﬂf'?

Give reason for each case. [CBSE (A)) 209
Ans. (i) The resistivity of a conductor increases with increase of temperature. |
- . - " lw
Reason: When temperature increases, the rate of collisions of free electrons of conduct?" “:n ‘
e . P ) : H AL
ions of lattice increases, so relaxation time decreases. As a result, the resis |
m R
p= oC ——} Increases.
[ ne’tr T
L (ii) The resistivity of a semiconductor decreases with the rise of temperature.
canned by CamScanner
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Reason: When (emperature increases, the covalent bonds between valence electrons of
atoms of semiconductor break, so more charge carriers (electrons and holes) becomes free. In

words the number density of charge carriers increases (p mlJ , 50 resistivity of

other
n

semiconductor decreases with the rise of temperature.

6. Write the mathematical relation for the resistivity of a material in terms of relaxation time,
@ number density, and mass and charge of charge carriers in it. Explain using this relation,
the resistivity of a metal increases and that of a semiconductor decreases with rise in

why
[CBSE Delhi 2007]

temperature.

Resistivity of a material, p = -

¢ is charge on charge carrier, n is number density and 7 is relaxation time.

ADS.

where m 18 Mass,
For a metallic conductor : When temperature of a metal increases, the number of collisions of

. . L3 . . . - . . I - - .
clectrons with ion-lattice increases, S0 relaxation time decreases, as resistivity p o —, S0 resistivity
T

of material increases with rise of temperature,
For a semiconductor : When the temperature of a semiconductor increases, the covalence bonds
break and charge carriers (electrons and holes) become free i.e., charge carrier density (n) increases
with rise of temperature, so resistivity of a semiconductor decreases with rise of temperature.

Define resistivity of a conductor. Plot a graph showing the variation of resistivity with

How does one explain such a behaviour, using the
(CBSE Delhi 2008)

Q7

temperature for a metallic conductor.,
mathematical expression of the resistivity of a material.

l

Ans. We know that, R=p 1

Ifi=,A=1=>p=R
Thus, resistivity of a material is numerically equal to the resistance of the conductor having unit

length and unit cross-sectional area.
The resistivity of a material is found to be dependent on the temperature. Different materials do not
exhibit the same dependance on temperatures. Over 2 limited range of temperatures, that is not too
large, the resistivity of a metallic conductor is approximately given by,
PT =P0O [l+(!(T-'TOJ] (1)

where p 1 is the resistivity at a temperature T and p is the same at a reference temperature Tj. . is
called the temperature co-efficient of resistivity.
The relation of Eq. (i) implies that a graph of py plotted against T would be a straight line. At
:;?lpfratures much lower than 0°C, the graph, however, deviates considerably from a straight line

g.).

o
>
1

o
o
L

0 50 100 150
Temperature T(K) —»

Re
Sistivity pr of metallic conductor as a function of temperature T.

Resistivity p (10~°Qm)
e
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Q. 8. Using the mathematical expression for the conductivity of a material, explain how jy ,
with temperature for (i) semiconductor (ii) good conductors. [CBSE (Al 200y,

2
< . ne‘t
Ans. Conductivity of a material, o=
m
where m = mass of charge carrier, e = charge on each carrier |
T = relaxation time n = number density of charge carners

(i) In the case of a semiconductor; when temperature increases, covalent bonds brea ,
charge carriers (electrons and holes) become free i.e., /1 InCreases, so conductivity INCregs,,
with rise of temperature. _ N

(ii) In the case of good conductors; when temperature increases, the number of colligjop of

electrons with ion-lattice increases, so relaxation time decreases, so conductivity of 200
conductor decreases with rise of temperature.

Q. 9. A conductor of length ‘I’ is connected to a dc source of poténtial ‘V’. lf the length of g,
conductor is tripled by gradually stretching it, keeping ‘V’ constant, how will (i) drift speed o
electrons and (ii) resistance of the conductor be affected? Justify your answer.

[CBSE (F) 201y

vi 1
Ans. (i) We know that vy =—<2" oc -

ml |
When length is tripled, the drift velocity becomes one-third.

/
(if) R=p—, ['=3l
i) pA

New resistance

R' =9R

Hence, the new resistance will be 9 times the original.
Q. 10. A cylindrical metallic wire is stretched to increase it length by 10%. Calculate th
percentage increase in its resistance, [CBSE Delhi 2007]
Ans. When the same wire is stretched, its len

he sar . gth increases but cross-sectional area decreases. T®
change in resistance is due to both increa

3 se in length and decrease in Cross-sectional area.
Volume V =/A =constant , A = — = constant

2
R:.p_lzgl_(xlz
A V
R l
) 10 ¢
Given I'=l+—1]=11] I_=
s =% , 1.]
R’ 2
— =D~ =L
R (L) 21
% increase in resistance
R'-R R’
XIOO%=(—E——1]X100%:(1.21—-1):(1()0%:21%
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» heating elements of resistance Ky and R, when operated at a constant supply of voltage o

onsume powers P, and P, respectively. Deduce the expressions for the power of thgir'

n they are, in turn, connected in (i) series and (ii) parallel across the same
[CBSE (Al) 2011)

1L TW
Q .
mmblnati(m whe
voltage supply-
AnS (i) In series combinations
Net resistance, R =R, + R, D)
As heating elements are operated at same voltage V, we have
V. V2 2
R=-2, R =—andR, v
P PI i} Pg
- From equation (/)
vz y? y?
= +
P P P
(if) In parallel combination
. |
Net resistance — =—+ ~l—
R R R
_ P _ P P,
- V2 a VERRY)
—) P=P+P
and R,

Q.12. A cell of emf E and internal resistance r is connected to two external resistances R,
asured in four different situations:

and a perfect ammeter. The current in the circuit is me
[CBSE Delhi 2012]

= o —

PP

~ |-

-+

() without any external resistance in the circuit.

(i) with resistance R, only
(iii) with R, and R, in series combination

(iv) with R, and R; in parallel combination.
The currents measured in the four cases are 042 A, 1.05 A, 1.4 A and 4.2 A, but not
necessarily in that order. Identify the currents corresponding to the four cases mentioned
above.
Ans, () =1
r
where € = emf
r = Internal resistance

In this situation, effective resistance of circuit is minimum so current is maximum.

So, i=42A
(if) i=—F
Rl +r
Here, effective resistance is more than (i) and (iv) but less than (ii).
So, i=105A
(iif) j=___ &
r+ RI + Rz
In this situation effective resistance is maximum so current is minimum.
So, i=042 A

Joualiticu lJ_y walilirovalilivcl



— -
R\R,

re——=_
RI+R:

uv) 1=

In this situation. the effective resistance 1s more

Hence. i=14 A

Q. 13. Two cells of emfs ¢;,¢, and internal resistance

r, and r, respectively are connected in parallel as
shown in the figure. [CBSE (F) 2012]
Deduce the expressions for

Ans. Kirchhoff’s Laws:

(i) The algebraic sum of curre

Scanned by CamScanner

than (i) but less than (if) and (iii).

()

nis meeting gy . ' '
Ceung at any junction is 2e

eq

() the equivalent e.m.f. of the combination, A
(i) the equivalent resistance of the
combination, and
(iii) the potential difference between the points
A and B.
Ans. Here, I=1,+1I> (1)
Let V = Potential difference between A and B.
For cell g,
. 81 -V
mn. ‘=£l—ll rl = !l:
4
» =V
Similarly. for cell g5 15 =—2
r-
Putting these values in equation (i)
& -V LE2 -V
€ €, (1 1
or 1 =[._|_ Pl M LT
n rn \rn
or ‘,z(elrz +82rl\_ nra | (“)
n +r3 ) r +r2 ”
Comparing the above equation with the equivalent circuit of emf *g
Teq then,
V=g, =Ir,,
Then
? E\r~ +g-r
('} Erq = lr-+ - (”)re = f'|r2
l rZ ? r +r2
(7ii) The potential difference between A and B
v = Erq '_', r’q

ro, Le.,

£4.79

122,?'2

31. r1

and internal resistane

D. 14. State Kirchhofl's rules of current distribution in an electrical network

o

o

[CRSE Delhi 2013 2w



; : ic sum of potential differences across cire;
(i) The algebraic sum of p al differences across circuit elements of a closed circuit is zero
ie. IV =0 o

- Kirchhoff’s rules to write the three equations
; hree unknown currents in the branches (shown)

Q.15

that may be used to obtain the values of
of the given circuit, [CBSE (Al) 2008C)

Ans. The distribution of currents is shown in fig. Applying Kirchhoff's II law in loop ABCA.
~(
7

D | €
a7

~I,Ry —(I +13) Ry =117 + E; =0 |
= Iy+1, (R +R3)+13R; =E ...()
Applying Kirchhoff’s II law to loop ACDA

—Ey + Iy =(Ip + 13 = 1)) Rg + 1 -13)Ry =0

> L (r+Ry) —(Ry +Rg) I, ~13R4 =Ei .. if)
In loop BE, DB

Iyr—Ey +(Iy +13 —1y) Ry +U2 +13) R3 =0
= ~LiR, +15 (R3 + Ry +13 (r + Ry +Ry)=E (i)

Equationg (i), (if) and (iii) are required equations.

__._W"W'
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). 16. In the meter bridge experiment, balance point was observed at J with AJ =1
(i) The values of R and X were doubled and then interchanged. What would be the p,,

position of balance point? -
(ii) If the galvanometer and battery are interchanged at the balance position, bow wil) y,,
balance point get affected? . [CBSE (4D 20y,
_____._.ﬁ}\.\ﬁ\.\- ANV
-— | —
A \ ) J B
1L
I i
R
Ans. —=
@ X r(100-D
f— E = I ...(l‘)
X 1001
When both R and X are doubled and then interchanged. the new balance length becomes
given by
2x T
2R (100-1)
" ‘—X- = I )
R 100 I
100 -1 I
From (i) and (i), =
e T
= =(100-1)
(if) If galvanometer and battery are interchanged, there is no effect on the balance point.
Q. 17. Two students ‘X’ and ‘Y’ perform an experiment +_| 9 Ky
on potentiometer separately using the circuit : E‘_—(
given: [CBSE (F) 2012]
Keeping other parameters unchanged, how will A¢ J 8

the position of the null point be affected it
() ‘X’ increases the value of resistance R in
the set-up by keeping the key K, closed and
the key K, open?
(i) ‘Y’ decreases the value of resistance § in

the set-up, while the key K, remain open —{E‘——( >—

and the key KX, closed? 2
Justify,

jor

(1) By increasing resistance R the current through AB decreases, so polenual Frsd g

decreases. Hence a greater length of wire would be needed for balancing the same e
difference. So the null point would shift towards B.

(i) ;ly decreasing resistance S, the current through AB remains the same, pnlt.nlh" g~
oes not change. As K, is open so there is no effect of S on null point.
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For the potentiometer circuit shown in the given -,

figure, points X and Y represent the two terminals of |
an unknown emf E'. A student observed that when I

the jockey is moved from the end A to the end B of
jometer wire, the deflection in the A
é B

Q. 18.

the potentl
galvanometer remains in the same direction.

What may be the two possible faults in the circuit .
that could result in this observation? E

If the galvanometer deflection at the end B is (i)
more, (ii) less than at the end A, which of the two faults, listed above, would be there in the

circuit? Give reason in support of your answer in each case. [CBSE (Al) 2007]
Ans. The two possible faults in the circuit may be (i) emf E' is greater than emf E.
(ii) Terminal X of unknown emf is negative (while it must be positive).

If galvanometer deflection at end B is more than that at end A, then terminal X is negative, because

in this case net current in galvanometer along AB due to both cells is additive.
end B is less than that at end A, then E' >E, because net current in

» 9
< o

If galvanometer deflection at
galvanometer due to both cells’ emfs E and E' is subtractive.

Q. 19. The following circuit shows the use of potentiometer to —— ] — W
measure the internal resistance of a cell Driver cell
() When the key K is open, how does the balance point " B
change, if the current from the driver cell decreases. I
(i) When the key K is closed, how does the balance point " |
change if R is increased keeping current from the driver A
K

cell constant?
R

Ans. (i) When current through driver cell decreases, the potential
ancing length I=€- increases, SO

gradient across potentiometer wire decreases; so the bal

balance point is shifted to the right.
1l E increases and hence balancing length

(if) With increase of R, the terminal p.d. across c€

[=% oV increases. So the balance point is shifted to the right.

Q. 20. Sketch a graph showing the variation of resistivity of carbon with temperature.

OR

Plot a graph showing temperature depen
Ans, ;l;w 'S.tllis behaviour explained? ‘

The resistivity of a typical semiconductor (carbon) decreases with

Increase of temperature. The graph is shown in figure.

i’;’zl‘mﬂﬁon: In semiconductor the number density of free electrons T

reia:;;eases with increase in temperature (1? and colnscqucntly the P

impact 13:1 period decreases. But the g‘fff;ct of increase in n-has hlghf:r R

o an decrease of 1. So, resistivity decreases with increase In T

ture,

r a typical semiconductor.

dence of resistivity fo
[CBSE Delhi 2012, (F) 201 1]

Carbon
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). 21. Draw the graphs showing the variation of resistivity with temperature for (i) nichrome ang

(i) silicon. ’
Ans. The variation of resistivity of nichrome and silicon with temperaturc arc shown in figures (a) and (p,

l © !
“$©
/ p Silicon

(a) ()

Q. 22. Explain the variation of conductivity with temperature for (i) a metallic conductor ang

(i) fonic conductors. [CBSE Delhi 2008, 2004 C, (1) 2004
2
ne 1

Ans. (i) Conductivity of a metallic conductor 6 =—=
p m
With rise of temperature, the collision of electrons with fixed I
lattice ions/atoms increases so that relaxation time (1) decreases.
Consequently, the conductivity of metals decreases with rise of
temperature. Figure represents the variation of conductivity of
metal with temperature. Initially the variation of conductivity
with temperature is linear and then it is non-linear. —=T
(i) Conductivity of ionic conductor increases with increase of temperature because with

Increase of temperature, the ionic bonds break releasing positive and negative ions which are
charge carriers in ionic conductors.

Other Important Questions

Q. 23. Electrons are continuously in motion withj
thin a conductor but there is no ¢ in it unless
some source of potential is applied across its ends. Give reason. nrrentin?

Ans. In the absence of any external source the m
electrons collide continuously with the iti

current is zero.

Q. 24. What is the change in resistance of an Ey i ;
NG e tourthrep bt :le;a Wwire when its radius is halved and the leog!?

Ans. We have r=P_ pl
A 1,2 (i)

New radiusr' =r/2
New length ' =1/4

New resistance R’ = B =_E’__(‘_f_f_‘!)__ _pl

TU"Z 1'[(’-/2)2 T“,Z

werkiE)

. Comparing (i) and (ii), we note that the resistance of wire remains unchanged
anged.
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NUMERIGALS

ericals
NCERT Num 2 and 3Q are connected in

Three resistors 1 Q,
e ance of the combination.

series. What is the total resist -
::) If the combination is connected to a battery of emf
12 V and negligible internal resistance, obtain the

potential drop across each resistor.
Sol. (a) In series combination total resistance
R = Rl + R: + R3
=1+2+3=6Q

o goocovnil o ¥ oa 205
(b) In series current in each resistor is the same current in circuit [ = 7 = 2A
Potential difference across R, =1Q. V, =Ry =2
Potential difference across R, =2Q.V; =IR;
Potential difference across Ry =3Q . V3 =IR3 =
2. (a) Three resistors 2Q, 4Qand 5Q are connected in parallel. What is the total resistance o

the combination? (5) If the combination is connected to a battery of emf 20 V and negligibe
internal resistance, determine the current through each resistor and the total current draw

from the battery. Ry=2Q

Sol. (a) In parallel combination, net resistance R is given by M
| 1 1
2 3 i

1.1 1 10+5+4

2 4 5 20

2 } —
=5 R= —-—9 Q ll g’

19 V =20V

(b) In parallel combination, the potential difference across each resistance remains the same.
Currentin R, =2Qis I, =~ =22 210 A
1

Currentin R, =4Qis /, X 2 =5A

2

CurrentinR3=SQisl3 =—v—=2'9-=4A
Ry
Total current drawn from battery
- I=ly+1, +1; =10 +5+4=19 A
. A negligibly small i
egligibly current is passed through a wire of length 15 m and uniform cross of X

10~ 7 m2 : . )
6.0 x .0 m™ and its resistance is measured to be 5.0 Q) What is the resistivit)
material at the temperature of the experiment?

Sol. Given/=15m, A=60x10"" m? R-500Q

pl

We have, R="
A

secti®”




RA 50x60x10""

= 1 =20x10"" Om

L

ity of conduction i
[pe pumber deasit electrons in a copper conductor is 85+ 10= m~*. How

& -
hﬂglﬂdﬁﬂﬂﬂlflkedﬁﬁmdm. -hmone_?dqlawim,ioml s .
im,,..:,fﬂ-mg-.-st:ttm-llol’limrvulrm.-:s:.’.ll:-am m> and it i ving 2 othcrdleﬁ%.
@l C\L"'Ifﬁt m wWIre. ! _—"nf."r_z‘ ATYIRE a current
= -3 _
" Giwenn=83x107 m ‘-I='=1.6~<10 € 1-30A.4-20x10" 2. /=30m
; 30
prift velocity Uy = =— : ) e
ned 85x107 x16x107° x 20x107° et T
! 30
Time. r=—_=—4‘=2_72)\'1045=7h3mm
Ts  Ux10”

Two wires of equal length, one of aluminium and the other of copper have the same resistance.
Which of the two wires is lighter 2 Hence explain why aluminium wires are preferred for
overhead power cables (py =263x10”*Qm, pg, =172x10"*Qm. Relative density of
Al=27: Cu = 89).
SoL The resistance of wire of length / and cross-sectional area A is given by
R=E£ :>A=p—I (1)

A R
mass of wire, m = volume x density = Ald
Substituting the value of A from (1)

m=( E )Id =5 m=-pE
R R

As length and resistance of two wires are same,
SO, m o M
-8 3
mey Poudcy | 172x107°  89x10
This indicates that aluminium wire is 0-46 times lighter than copper wire. That is why al

wires are preferred for overhead power of cables.
6. At room temperature (27.0°C), the resistance of a heating element is 100 Q. What is the
lemperature of the element if the resistance is found to be 117 Q, given that the temperature

s . -4 0
coefficient of the material of the resistor is 170x 107 °/°C

Ln

uminium

 Given, Ry, 1000, R, =117Q,1=",a=170x 10-%/°C
R, —Ry , temperature t is unknown
Ryy ( -27)
= ;_.27=Rr —Ry; - 117 -100 3 =1000
S R27 .a 100 x 1.70 x 10”
% g t =1000 + 27 =1027°C
the zﬁr Wire has a resistance 2.1Q at 27.5°Cand a resistance of 2.7 Q at 1
S, . “Mperature coefficient of the resistivity of silver.

v
Te Ry =21Q, ¢, =275°C, Ry =278 13 =100°C, a =?

Ti
Mperature Coefficient o =

00°C. Determine

M :
Perature coefficient of resistance,

Scanned by CamScanner



Ry - R,
u:‘.-
RI “2 "'I]}
2-u 0% _00039¢0)"
21(100 -275) i —
. ected to a 230 V supply raws an intial currey,
8. A heating element using nichrome con? 2.8 A. What is the g "

. gtues amr a fe“" 3 o
= wttl m: of the heating element if the room temperature 1s 27°C? T(Empel‘aluri
temperatur eraged over the temperature range involyeq s

coefTicient of resistance of nichrome av
i CBSE Delhi
Sol. Resistance of heating ¢

lement at room temperature fy = 27°Cis

v 230
R! - = —
I 32
Resistance of heating element at steady state temperature t2C is
v B0,
i, 28
: : R, - R,
Temperature coefficient of resistance & =
RI X 02 —fl)
(Z)5)
R,-Ry \ 28 32 ) _ 32-28 _ 04 _8403°C

o iy =l = = e
Ria 230 . o4 28x17x107% 28x17x10

32
Steady state temperature, 1, =8403 +1, =8403 + 27 =867.3°C

9. What conclusion can you draw from the following observations on a r

esistor made of alloy

manganin?
Current (I)  Voltage (V) =Y E Current Voltage r=y
A v | | I
: -~ . Notgiven | | Not given
02 | 3% | 1970 3.0 59.2 19.73Q
_0a s 196150 | 40 788 1970
06 . nus  1967Q | 50 98.6 19720
o8 187 1960 | 60 118s | 19758 4
o J 187 | 1@ | 10 1382 | 19749
20 | 394 | 197Q 8.0 158.0 19758

Sol. On calculatin % )
cqual 1o 19 7%} f;!:;lanlclzes from given observations, we note the resistance of manganin 1 S
all observations. This shows that manganin obeys Ohm’s law and moreo

its resistivity is nearly inde urr ture
_ s pendent of temperature (with i

- : def ith .
increases but resistance is independent of currcnt)( neredse of curent, tempe

10. The earth’
s surface has a negative surface charge density of 10~2 Cm™ 2. The poi®’
14

conductivity of |
ower atmosphere) in a current of only 1800 A over the entire globe. It

were no mechanism of
of sustaining atmospheric electric field, how much time (roughly) ¥ '::
ther®

required to neutralise the earth’s surface ? (This never happens in practice because
Scanned by CamScanner
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difference of 400 betw
= een the top of atmosphere and the surface result (due to & ﬂ::
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qism 10 replenish electric charges, namely the — . -

a
dilferent parts of the globe. Radius of earth =6.37 x 19 m) uier sorms and ligh "
Given d:—l(]‘ ? Cm_z. 1 =1800A, R=637x10° m
]
sk face area of globe, A=A
=4x314x(637x10%)2 =51 104 2
Total charge on globe, Q=0c.A =107 x51x 10" =51x10° C
e r=2=5.l><105
ChargeQ:: ~g I 1800 =2838
=4 min43s

i petermine the equivalent resistance of the following network.

Sol. The given network consists of a series combination of 4 equivalent units.

Resistance of Each Unit: Each unit has 2 rows. The upper row contains two resistances 1€, 1 in
series and the lower row contains two resistances 2€2, 2 in series. These two are mutually connected in

parallel.
Resistance of upper row, Ry =1+ 1=20)
Resistance of lower row, Ry =2+ 2=4Q

- Resistance of each unit R’ is given by
I _ RiR, _2x4 _4

— e — TS ::> Rl'__ —-Q
R R R R +R, 2+4 3
:. Equivalent resistance between Aand B
4 16
Rap =R'+R’+R‘+R‘=4R’=4x5=?Q

12. Determine the equivalent resistance of the network shown in fig.

Sol. When a battery is connected between A and B, the current in all the 5

resistances passes undivided; so all the five resistances are connected

in series, so equivalent resistance A
R —R+R+R+R+R=5R

13. The storage battery of a car has an emf of 12 V. If the internal resistance of the battery is
0-40, what is the maximum current that can be drawn from the battery?
Sol. Current drawn from battery of emf E, internal tesistance r, resistance of external current R,
is Fe E
R+r
For maximum current, external resistance, R = 0
r 0-4
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14. A battery of emf 10 V and internal resistance 3€2 1 connected to a resistor. If the currg,, ‘
the circuit is 0-5 A, what is the resistance of the resistor 2 What is the terminal voltag, of th,

battery when the circuit is closed ?
Sol. Given E=10V, r=3Q,1=05A.

e E 10
Total resistance of circuit R + 7 = A =03 =20Q2
External resistance R =20 -r = 20-3=17Q
Terminal voltage V = IR =0-5x 17=8-5V :
S

15. A storage battery of emf 8 V and internal resistance (:5; Qor
being charged by a 120 V d.c. supply using a series resis o:'i
155 Q. What is the terminal voltage of the batu':ry diu ll:g
charging? What is the purpose of having a series resistor in the
charging circuit?

Sol. When battery is being charged by a 120 V d.c. supply, the .currem
in battery is in opposite direction of the nurmal. connections of
battery of supplying current. So the potential difference across

battery )
V=E+Ir ()

Given E =8 volt,r = 0-5Q
20 -8 112
Current in circuit [ = : = =7 A
15.5+0:5 16

v=8+7x0-5=11-5volt

Series resistance limits the current drawn from external d.c. source. I
rrent may exceed the safe-value permitted by storage battery.

16. Six lead-acid type of secondary cells each of emf 2.0 V and internal resistance 0-015Q are
joined in series to provide a supply to a resistance of 8-5C. What are the current drawn

from the supply and its terminal voltage ?
Sol. Given E=2-0V,n=6,r=0-015Q, R=8-5Q
When cells are in series,
Current nE 6x2-0 12 4A

l = = = =
R+nr 85+6x0-015 8-59

Terminal voltage V=/R=1-4x8-5=11-9V

17. a;:ondaq cell after a long use has an emf of 1.9 V and a large internal resistance of 3806
W (:::nmum current can be drawn from the cell ? Could the cell drive the starting @

n the absence of series

resistance the cu

E
R+r

Sol. Current drawn from cell / =

For maximum current R =0

~. Maximum current, [ . E o 299 A =0-005 A
380
For driving the starting motor of a car a
l . . .
cell cannot drive the starting motor of mfg:rcumm of the order of 100 A is required, therefor®
18. Determine the current in each branch of the network shown in fig

Sol. According to Kirchhoff’s first law, th : ' ; -
Scanned by CamScanner € current in various branches of circuit are shown 11 figur
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- e 4 e
ving Kirchhoff™s second law 10 mesh ABDA. _“

—IW. "Sf_; +Sl: =0

= 2, —1 +13 =0 i)
Applying KirchhofT™s second law o mesh BCDB l,
5, —-13)+10U; +13)+514 =0 A ¢
. 51,101, =203 =0 '
~ I -2y-413=0 i
Applying Kirchhoff"s second law to mesh ADCEA =1+,
_51, =101, +13)+10-10(1) +1,)=0
= ) 2I) +515 + 214 =2
L.
From (i) I =25 +1I; V)
FI'Dmllﬂ I] =21: +4’3 (W)

. Substituting /, in (iv), we have

I: =2(2!2 +413)+I3 — ]:=_3]3
From (v) =315 =21, + 1, = I, =-2I,4
Now from (i), —-4l3 —1513 4203 =2 = ;3=_%A
4 6 10
I, =+—A, I, =—A, I=1,+1,=—A
ST 217 T
4
Current in branch AB=11=1—7A.
. 6
Current in branch AC=11 *13 =l—7-A

6
Current in branch AD =1, =-EA

4
Current in branch DC =1, + 13 =-l—_7A

%
Current in branch BD =13 =—li7A

l.e., Current in branch BD = 1—2_-, A and is direction is from D to B.

10
Cl).m:ntincc]l:ll +Iz =-1-5A_

19. Determine the current drawn from a 12 V supply with internal resistance 0-5Q by the

infinite network shown in fig. Each resistor has 1 Q resistance.
10 10 10 10 10

12V
0.5Q

"""""

Let R be equivalent resistance between A and B.
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As o |1 = oo, resistance between C and D is the same as between A antl B then B ali i o
\T.Gw

of R and 1 Q2 in parallel

B =L ' )
| R+1 5 AR
Net resistance between A and B will be i i
Rsg =R, +1+1 nf{ Efm Vi,
Therefore, by hypothesis R, +1+1=R £ 4 Vi,
R
— — 3 0=n - At ..
R+1 o oo
= R+2(R+1D)=R(R+))
= 3R+2=R%*+R
= R? -2R-2=0
. R 2EA-axIx(CY) 24412, m
2 2
=1+1-732=2.732Q
12 12
Current drawn | = = =3.7TA
2-732+0-5 3-232
20. (a) In a meter bridge the balance point is found to X Y
be at 39-5 cm from the end A, when the B

resistance Y is of 12.5 (. Determine the
- resistance of X. Why are the connections 0
) between resistors in a Wheatstone or meter A L

A

bridge made of thick copper strips?
(b) Determine the balance point of the bridge if
X and Y are interchanged.

(c) What happens if the galvanometer and cell are interchanged at the balance point of t
bridge? Would the galvanometer show any current?

Sol.  (a) The condition of balance of Wheatstone’s bridge is

n
I’ ./

X__ 1
Y 100-!
Given [=39-5cm
[ 39-5
= X=——VY="Tx125Q0=8.
100 -/ 60-5 S-20

Tl_le' connections between resistors in a meter bridge are made of thick copper S :
minimise the resistance of connection wires, because these resistances have n
accounted in the formula,
(b)) When X andY are interchanged, then and (100 —I) will also be interchanged: ¥ *
balancing length !’ =100 -~/ =100 -39-5= 60-5 cm
"

(c) If the galvanometer and the cell are interchanged, the position of balance poin wﬁ;

unchanged, but the sensitivity of the bridge changes. Now the galvanometer shows 3™
deflection.
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21. Ina potentiometer arrangement, a cell of emf 1.25 V gives a balance point at 35.0 cm length

of wire. If the cell is replaced by another cell 4 3 :
" of thie second cell 2 and the balance point shifts to 63.0 cm, what is

Sol. Given | =125V, l; =350 cm, ) =63.0 cm, €y =7
€ [
We have —2=2
e
= €9 =(-12-J'81 =[—6-3—Q x125V
Il 350 A =225V

92. Figure shows a potentiometer with a cell of 2.0 V and B
internal resistance of 0.40 Q maintaining a potential drop —— e
across the resistor wire AB. A standard cell which e
maintains a constant emf of 1.02 V (for very moderate

currents upto a few mA) gives a balance point at 67.3 cm A
length of the wire. To ensure very low current is drawn ~ Es)

from the standard cell, a very high resistance of 600 kQ is —! =W
put in series with it, which is shorted close to the balance € 600ka
point. The standard cell is then replaced by a cell of unknown emf € and the balance point
found similarly, turns out to be at 82.3 cm length of the wire.

(@) What is the value of €?

(b)) What purpose does the high resistance of 600 k2 have?

(c) Is the balance point affected by this high resistance ?

(d) Is the balance point affected by the internal resistance of the driver cell?

(¢) Would the method work in the above situation if the driver cell of the potentiometer
had an emf of 1.0 V instead of 2.0 V?

(N Would the circuit work well for determining extremely small emf, say of the order of
few mV (such as the typical emf of a thermo couple)? If not, how would you modify the

@

circuit?
Sol. (a) For same potential gradient of potentiometer wire, the formula for comparison of emfs of

cells 1s
s_z.zll => .—6-=-£-
€] ll € ls
s=-l—t-:_,
[

g, =emf of standard cell = 1-02 V
I, =balancing with length standard cell = 67-3 cm
I = balancing length with cell of unknown emf =82-3 cm

. _(82-3cm) 1 pv=1.25V
.. Unknown emf 8_(67'3(3“1)

() The purpose of high resistance is t0 reduce the current through the galvanometer. When
int, this saves the standard cell from being damaged.

jockey is far from the balance po |
ted by the presence of high resistance because 1N

(c) The balance point is not affected !
balanced-position there is no current in cell-circuit (secondary circuit).

(d) No, the balance point is not affected b}_l the internal resistance of driver cell, because We have
already set the constant potential gradient of wire.

o R i
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(e¢) No, since for the working of potentiometer the emf of driver cell must be greater thy,, emf,,
of secondary circuit, . Y
() No, the circuit will have to be modified by putting vn}riuhlc resistance (_R) .in series wiy, the
driver cell B; the value of R is so adjusted that potential drop across wire is slightly l_irc:ucL
than emf of secondary cell, so that the balance point may be obtained at a longer length, Th
will reduce the error and increase the accuracy of measurement. §

23. Figure shows a potentiometer circuit for comparison of two resistances. The balance Poing

Sol.

Sol.

with a standard resistance R = 10-0Q is found to be 58.3 cm, while lhflt with the unkngy,,
resistance X is 68.5 cm. Determine the value of X. What might you do if you failed to f4 i
balance point with the given cell &

B
In first case resistance R is in parallel with cell €, so p.d. s :

across R =¢
ie., e=RI (1) J
A B

In second case X is in parallel with cell g, so p.d. across

X=c L o
i.e., e=XlI (1) X
Let k be the potential gradient of potentiometer wire. If ——wWwWw—Ff
ly andl; are the balancing length corresponding to I
resistance R and X respectively, then E
e =kl ...(iii)
£E= ’dz (W)
From (i) and (iii) RI =k, (V)
From (ii) and (iv) XI =Kl, (Vi)
Dividing (vi) by (v), we get
d = 1—2— =>X= !i R
R | h
Here R =10-0Q,1; =58-3 cm,/, =68-5 cm
x=83,100-11.750

If we fail to find the balance point with the given cell &, then we shall take the driver battery (By) of
higher emf than emf (g).

. Fig. shows a 2.0V potentiometer used for the I?'w
determination of internal resistance of a 1.5 V cell. The
balance point of the cell in open circuit is 76.3 cm. When a
resistor of 9.5 Q) is used in the external circuit of the cell, A x B
the balance point shifts to 64.8 cm length of the @
potentiometer wire. Determine the internal resistance of |1._5V

the cell. .
Internal resistance of the cell 9.50

= (5[]

Here,/; =76:3cm,l; =64-8cm,R=9.5Q
Lo 163, ]x959 _(763-648) o 115x95 -
64-8 64-8 64-8
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previous Years’ Numericals
1. Calculate the value of the current drawp fromasy battery in th
n the circuit as shown.

[CBSE (F) 2013]

10Q

+] =
'Il
5V

Sol. In case of balanced Wheatstone bridge, no current flows through the resistor 10Q between points
B and C. P
The resistance of arm ACD, Rg =10+20=30Q

The resistance of arm ABD, R s, = 5+10=15Q
. . Rs xRg
Equivalent resistance Roq = ————
RS] +R32
_ 30x15 30x15
30+15 45
=10Q2
Current drawn from the source,
LA B O

Req 10 2

2. A 10 V battery of negligible internal resistance is connected across a 200 V battery and a
Find the value of the current in circuit.

resistance of 38 Q as shown in the figure.
[CBSE Delhi 2013]
0V
|y
'l_
i
380 200V
Sol. If cells are in oppositions e ___Q
B =E E 3
= - \'% -~ "l
= (200 - 10) 7 -4 [

=190 V
K

Current I = ._E“e[ =.l.?.(-)- =5A
Reg 38
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3. The reading on a high resistance voltmeter, when a cell is connected ———(
across it, is 2-2 V. When the terminals of the cell are also c:;;mea(‘iled w:
resistance of 50 as shown in the circuit, the voltmeter rea ng drops o
1.8 V. Find the internal resistance of the cell rcBSE N 2010) [t

Sol. Given E=22V,V=18V, R=5€ . L rrrr—,
(22 J,5Q:-(z:l.1£2 R=50 )
9

=| -—-—""]

. E
Internal resistance, r—(? IJR 18

R3=ISQR‘=30QandE=10v.C'4ICU|auut

4. In the circuit s ' 2 d the current in each resistor. [CBSE (Delhi) 29,

equivalent resistance of the circuit a

R*f I3 =

IS

fs |1§ /}I;
- -
z S 2

I - -~ Rﬂ;
E T R?:{'V‘-:' Ry z
Iy B

Sol. Given R, =4, R, =R; = 150, R, = 300, E=10V.

Equivalent Resistance:

R,, Ry and R, are in parallel, so their effective resistance (R) is given by
i 1 1 1 1 11
—— — ——  —
R R, Ry Ry 15 15 30

= R=6Q
R, is in series with R, so equivalent resistance

RW=R+R,=6+4=IOQ.

Currents:
1,=R‘i =-:—g=1 A ...(i)
This current is divided at A into three parts I,, I3 and 4.
L+L+I;=1A ...(if)

Also, I, R, = I;R = IR,
= Lx15=Ix15=1,x30

= hL=h=2, ...1if)
Substituting values of I, I; in (2), we get
U+ 2+ 1,=1A = ,=02A
L=55=2x02=04A
Thus, I,=1A,1,=1,=04A and I, = 0.2A

o5 0f
5. A voltage of 30 V is applied across a carbon resistor with first, second and third risp

::lll:e; blackr and yellow colours respectively. Calculate the value of current in mA, . o0
e [CBSE (A1) 200"

Sol. Value of first digit (blue ring) = 6
Value of second digit (black ring) = ()

Multiplier (yellow ring) =10
Resistance, R = 60 x 10 Q, Voltage, V =30 V

Joualiticu lJ_y walilirovalilivcl




yat = =4
Current -—E*—-—-—H=0-5><10 A =0-05 mA.

6. Falcu!ate the tem;:erature at which the resistance of a conductor becomes 20% more than
its resistance at 27°C. The value of the temperature coefficient of resistance of the conductor

is 2-0x 107 4/K.

. 20
Sol. Given Ry7 =R (say), R =R+@R=l-2 R, T) =27+273=300 K

From relation,
Ry =Ry [1+ a (T, —300)]
—  1-2R=R[1+2-0x10™* (T, -300)]
= 14+2-0x10™ 4 (T, -300) =1-2
or 2.0x10* (T, -300)=0-2
0-2

T, =1000 +300 = 1300 K
7. An ammeter of resistance 0.80 (2 can measure current upto 1
(/) What must be the value of shunt resistance to enable the amme

0 A.
ter to measure current upto

5.0A?
(i) What is the combined resistance of the ammeter and the shunt? [CBSE Delhi 2013]

Sol. (i) Fig. shows an ammeter of resistance 0.80 £ that measure current of 1.0

=1A u

RA = 0809
current (I - 1)

Y

If a shunt ‘S’ is connected in parallel, a

flows through ‘S’.
1-14

For parallel combination of resistors
[I.Ry= (I- 1) S
1x080 =(5-1)S
i 522020
4

stance of the ammeter and the shunt

(i{) Combined resi
r=RaxS _08x02

L=._.l..-+l = =
R Ry S Ry +S 08+02

=0.16 Q
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8. (i) Calculate the equivalent resistance of the given
electrical network between points A and B.
(i) Also calculate the current through CD and ACB if a
10 V de source is connected between points A and B
and the value of R =2Q. [CBSE (Al) 2008/
Sol. (i) The equivalent circuit is shown in fig. It is balanced
Wheatstone bridge. So, the resistance connected
between C and D is ineffective.
Resistance of arm ACB, R} =R + R =2R
Resistance of arm ADB, R, =R + R =2R
Equivalent resistance between A and B, Rpp is

given by
R S SN I
R,g 2R 2R 2R
= RAH =R=’20
(if) In arm CD, there is no current, /- =0, Current
through arm ACB,
.V
Il =—
Ry | 1oV
:E-: 10 :l__.:25A ||
2R 2x2 4

9. Use Kirchhoff’s laws to determine the value of current /; in the given electrical circuit
[CBSE Delhi 2007
Sol. From Kirchhoff’s first law at junction C
Iy =1y% 15 (i)
Applying Kirchhoff’s second law in mesh CDFEC
4073 =40+ 20/; =00r20(2/5 +1,) =40
=5 Iy +215 =2 .. (if)
Applying Kirchhoff’s second law to mesh ABFEA
80 -207, +201, =0

= 20(1, —Iz):—SO

-

Substitut; by =y =4 e B
sututing value of 15 from (i) in (i), we get

I +2 _
- 1 (11'1-]2)—2

3!] + 2[ = 2 '
| | e B Y
Multiplying €quation (jjj) by 2, we get "
‘ 2!2 o= 2!1 = 8
Sublracnrlg (v) from 4), we get -
5 - -
Iy =<¢ = 6
!] - _5_ A = - l . 2 A
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10. In the , ;
determine the potential at point B.

2Q

A v G
Sol. Current in 2 Q resistor is 1A. Applying
Kirchhoff's Il law V, + 1 + 2x 1 -2 = V.
As Vﬂ =0

Vg=1+42-2=1V.

Using Kirchoff’s rules determine the value of
unknown resistance R in the circuit so that no
current flows through 4 Q resistance. Also find
the potential difference between A and D.

[CBSE Delhi 2012]
Applying Kirchhoff's loop rule for loop ABEFA,
9+6+4x0+2[=0
= I=15A
For loop BCDEB
3+IR+4x0-6=0
IR=3
Putting the value of I from (i) we have

ExR=3
2

11

Sol.

=

10
F A
~ 10
..(1) {
[
|
|r
A oV

R=2Q

1V
Ao—-|]|

—

given circuit, assuming point A to be at zero potential, use Kirchhoff’s rules to

[CBSE (Al) 2011]

c

D

T %

Potential difference between A and D through path ABCD

9—3—IR=VAD

3

or 9—3—59‘2:‘/&.0 =

12,

VAD = 3V

& 1]
B 3V c

Calculate the value of the resistance R in the circuit shown in the figure so that the current

in the circuit is 0.2 A. What would be the potential difference between points B and E?

Sol. Here, Reep=5Q+10Q=15Q

Effective resistance between B and E

——l—-— I +l+..l_ = RBE =5Q

Rge 30 10 15
Applying Kirchhoff's Law
Sx02+Rx02+15x02=8-3
R =50

-
HﬁnCc

Ve = IRy
=02x5=1 volt
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13. In the circuit shown in the figure, the galvanometer ‘G’ gives zero deflection. If the ba

A and B have negligible internal resistance, find the value of the resistor R, ‘
CBSE (h) 3,

“-el‘i &

/I ™\

Sol. If galvanometer G gives zero deflection, than current of source of 12V flows through g 4

voltage across R becomes 2V.

.. £ 12.0V
Current in the circuit [ = =

R, +R; ~ 500+R 500 Q
and V=R =20V
( 12.0V ]R=2.0 i
500+ R INT R T
12R = 1000 + 2R
10R = 1000
=R =100 Q

14. Two cells of emf 1.5V and 2 V and internal
resistance 1Q2 and 2 () respectively are connected in
parallel to pass a current in the same direction
through an external resistance of 5 Q.

(©) Draw the circuit diagram.

(@) Using Kirchhoff’s laws, calculate the current
through each branch of the circuit and potential
difference across 5 Q resistor. [CBSE (41) 2005] E

Sol. (@) The circuit is shown in figure. il

(b) Supppose I and I, are current drawn from cells E, and E,

ing (0
' PR respectively, then accordit?
Kirchhoff’s junction law, current in R =50 is | =1, +1,. P Y

Applying Kirchhoff’s second law to mesh ABFEA
IxI} +1.5-5(1; +1,)=0
= 6l) +51, =1.5 (D)
Applying Kirchhoff's second law to mesh CDEFC
=2 +2-5(1 +1,)=0

- SI +71y =% il
Solving equation (1) and (2), we get
| 9
ll e A. Iy =—_ A
7 Y
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!=]] +12 =—l-+—9—=l_{_).A
34 34 34
Potential difference across R =5  resistor
10 25
I =g 34 T volt
of electronic charge e is estimated as1-6x 10~ !° C. A E=v =40 R
15. State Kirchhoff’s rules. Use these rules to write the [ ; I
expressions for the currents I;,/, and I5 in the circuit )
diagram shown. [CBSE (AI) 2010] i E".’. =2V n=3Q >
[ 1 i WWWA——] )

Sol. From Kirchhoff’s first law B RS0 ‘

I3=h+1, SEOTN N e TR VYV
For applying Kirchhoff’s second law to mesh ABDC Z
D41y +31, {140 -

= 411 —312 =-1 ...(10) I E =2V ry = 4Q
Applying Kirchoff’s II law to mesh A,BCEA X i F AV B

> -2-41, -2I; +4=0
= 41’1"}'213 =2 or 2!14’13 =1 b E,=1V r, = 3Q .

i - ——WWW——]
Using (1) we get ) C |
= 2[1+(I|+12)=1 ‘

=4V =2Q
or 31, +1, =1 ...({id) e fi Ea & F
Solving (i7) and (iii), we get I Yy
' 2 7

- —1-3l,=—A
L=34 1 5

9
S0, I3 =I!+12 =—13A

16. The following graph shows the variation of terminal potentisfl difference V, across a
combination of three cells in series to a resistor, versus current i :
(i) calculate the emf of each cell. .
(@) forwhatctmenti,willthepowerdi&sipalionofthedmmt ‘%“
be maximum? [CBSE (Al) 2008] 8
Sol. (i) Let ¢ be emf and r the internal resistance of each cell. :D
The equation of terminal potential difference :
V=gt —ifn becomes .
V=3¢—iln -~:(l) 20
where r,,, is effective (total) internal resistance.
From fig., wheni =0,V =6-0V
.. From (i),

6=3c-0 = &=

5 0 10 20 ampere)

w |

i.e., emf of each cell, =2V '
(if) For maximum power dissipation,
external resistance.

the effective internal resistance of cells must be equal ©©
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From fig., when V =0,i=2-0 A.

. Equation (i) gives
3¢ _3x2
0=3e-2-0(r;p) = Fint =;6= 2.0 =gy

.. For maximum power, external resistance,

R=rin =3Q
. 3 3x2
Current in circuit, i= £ - =1-0A
f R + rinl 3 + 3
(i) Thus, emf of each cell, e =2V
1-0A

and (ii) For maximum power dissipation, current in circuit = .
17. n-identical cells, each of emf ¢, internal resistance r connected in series are charged by @ |

source of emf ¢, using a resistance R.

(/) Draw the circuit arrangement.

(ii) Deduce expressions for (a) the charging current and (b) the potential difference acrogg
the combination of cells. [CBSE Delk; 3 ooy

Sol. (i) The circuit arrangement is shown in fig.
(if) Applying Kirchhoff’s second law to the circuit abcda

" E,r Er Er E
- ng — -IR+¢ =0 b - o
ne—1 (nr)-1I t-:, {' 1: =| [ c
e —ne
= I= < '
R+ nr ul
(a) Charging current, / = & —ne (i)
R+nr a—+|"|"|"_‘_""""";‘w‘"——d
(b) Potential difference across the combination dcsgurce
Vis given by
-V-IR+¢ =0
= V=¢-IR
— V:E’—(B _nﬁ)
R+ nr
ssg V=8(R+m’)—8 + ng
R + nr
= V=8(R+m‘—1)+n£
R +nr

18. A series battery of 6 lead accumulators each of emf 2-0V and internal resistance of 0-598
?harged by a 100 V d¢ supply. What series resistance should be ased- i th chisrping ire
in or(.ler W limit the current to 8 A? Using the required resistor obtain (i) the Pourcr
supplied by dc source and (i7) the power dissipated as heat. ’ [CBSE ( Al 2 il

Sol. Net emf of lead accumulators, e=6x2-0=12-0V
Net internal resistance r,, =6 x (.5 =30
Charging current / =8 A
Charging voltage, €’ =100 volt
If R is series resistance, then
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g'—-¢

I =
R+r,‘n
5 10012 .
—; — o
- R+3 (R +3)=88
or  SR=88-24 = Rzg_g_g_zizi“.:sg
8

Power supplied by dc source =¢'/ =100 x § = 800 W

Power dissipated as heat =/ 2 (R + rin)

=(8)2 B+3)=64x11W=704 W

19. For the circuit shown here, calculate the potential difference between points B and D.

2

2Q

v,
A o [ B
Il

D aln C
avia
Sol. According to Kirchhoff’s first law the distribution of currents
is shown in fig.
Applying Kirchhoff’s second law to mesh BADB,
=2(@=-i)+2-1-1.G6—i)+ 2, =0
=5 3i-5i; =1 (D)
Applying Kirchhoff’s law to mesh DCBD,
-3i+3-1-1xi-2; =0

= 4! + Zil = 2
or 2 +iy =1 ... (i)
Multiplying equation (ii) with 5, we get
10i + 5i =5 - (di) 4
- ———— AW
Adding (i) and (iii), we get A
13i=6 = =2 A 2y
13 —4'_'—1 WSVQV”
From (i), i, =1-2i=1- 2 =L A :
13 13 g
Potential difference between B and D is Lﬁ"{ }—M{\&:&w————-
ov
VH —VD =l.l)<2="'z_v R
13 AAMAMA—

2. Two cells of voltage 10V and 2V and internal resistances 10Q and

respectively, are connected in parallel with the positive end of !4
10V battery connected to negative pole of 2V battery (Fig. 3.8).
Ind the effective voltage and effective resistance of the L—
‘ombination, [NCERT Exemplar] Vo Ren
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Sol. Applying Kirchhoff’s junction rule:

IL=1+1I,

Kirchhoft's loop rule gives:
10 = IR + 101, 1)
9 =5I,—RI =5 (I, -I)-RI
4 =101, - 10/ - 2RI St

10
From (i) — (i) we have 6 = 3RI + 10/ or,2= I(R + ?]

2 2 y i M T 10
2=(R + R.g) I comparing with Vg = (R + Reg)l and Vg =2V:Rg= -

21. State KirchhofP’s rules. Apply these rules to the loops 200 Q

PRSP and PRQP to write the expressions for the currents S R
I,, I, and I, in the given circuit. [CBSE (AI) 2010] vi
Sol. From Kirchhoff’s I law I3 =Iy + 1> ..-(1) i
Applying Kirchhoff’s II law to loop PRSP LY I ~20Q %
—2015 =200, +5=0 (rsarnmeter)
= 401, + 413 =1 ol g 4} 1
Applying Kirchhoff’s Il law to loop PRQP v
_20I, —60I, +4=0
= 151, +5I3 =1 ...(ii) i
22. State KirchhofP’s rules. Apply Kirchhoff’s rules to the loops : .
ACBPA and ACBQA to write the expressions for the currents j
1,1, and I5 in the network. 0.5Q
Sol. From Kirchhoff’s law —A -
Iy=I+1 () 0
Applying Kirchhoffs Il law to loop ACBPA r I
-121; -0-5I; +6=0 I3 Q
0-51; +12I5 =6 ...3i) E; =C10V
Applying Kirchhoff’s II law to loop ACBQA
1215 -1, +10=0 R=12Q
I, +1215 =10 ...(iiD)

23. Two cells of emf 1 V, 2 V and internal resistances 20 and 1Q respectively are connect
(i) series. (ii) parallel. What should be the external resistance in the circuit S0 thl'hd
current through the resistance be the same in the two cases? In which cas¢ is more
generated in the cells?

Sol. For parallel combination,

E1rs + EAar
Netcmf,t::M
rl+r2

i : nr
Net internal resistance, r;p, =——2
n +r 2

For series combination,
Net emf, E=€] + €2
Net internal resistance riy, =ry +r
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Given, g =1V,ey =2V,
n=204r =1, R, =R

i+ 6
Current, /| =- s S L 3

Iy ry bR 2414 R
(€yry +Ear)/(r) +1y)
R+ ((ryry /(ry +1rq))
_(Ux1+2x2)/(241) 5/3 5

: A
3+ R

Current, /5 =

R+(2xD)/(2+1) R4+ 2 3R+2
Givcn“ :!2
3 5 OR + 6 =15 + SR
= or =
3+R 3R+2 ro=EbY
4R =9
9
- R:E=Iﬁn

A1)

(i)

Heat generated in external resistance (/ 2R) is same in both cases but heat generated in cells(/ zrim )

is more in series than that in parallel combination of cells.

. Figure shows two circuits each having a galvanometer and a battery of 3 V.
When the galvanometers in each arrangement do not show any deflection, obtain the ratio
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R,/ R,. (CBSE (Al) 2013/
40 R, 60 120
CG)GOQ - 3.0V
60 Te) Rz 80
fa\ I Iﬁ'.
L ©)
3.0V 1.20Q
Sol. For balanced Wheatone bridge, if no current flows through the galvanometer
..i—_'_6. ::>R| =4x9=69.
R, 9 6
For another current
6 R, 6x8
—_——— =P R = — = 4!1
2 8 2 12
Ry _6_3
R, 4 2



25. When two known resistances R and S are
connected in the left and right gaps of a meter
bridge, the balance point is found at a distance Iy
from the zero end of the meter bridge wire. An
unknown resistance X is Dow connected in
parallel to the resistance S and the balance point
is now found at a distance [, from the zero end
of the meter bridge wire. Obtain a formula for X
in terms of /,,1, and S.

Sol. In first case

R__ &
S 100-{
When X and § are in parallel, let resistance
, XS
S =
X+S
In second case A = l
S 100 -1,
X+S

Dividing (ii) by (1), we get

X+S _ i (100-}
X 1 \100-1,

=5 X= S

L (100-4)
I \100 -1,

[CBSE Delhi 2010, CBSE (Al) 2009, zag‘m]

...(2)

...(iD)

26. :1; a meter bridge, the null point is found at a distance of 40 cm from A. If a resistance of
Q is connected in parallel with S, the null point occurs at 50-0 cm from A. Determine the

values of R and S.

120

[CBSE Delhi 2010/

I (—
Sol. In first case /; =40 cm
E_ ll R 40
S0 < 0
[ d h ; " W 3
n second case whenS and 12 () are i _
"y 128 are in parallel balancing length [, =50 cm, so
12+8
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27.

Sol.

S' 100-50 - (i)
3
From (i) S=‘2"R

Substituting this value in (ii), we get
3

12 x (— R]
2 _ 18R
12 +[§— R] 12+§R
2 2

Also from equation (iif), S’ =R

18R
=R = 18=12+%R

§ =

In a practical Wheatstone bridge circuit,
wire AB is 2m long. When resistance
Y=2-0Q and jockey is in position J such
that AJ =1-20 m, there is no current in
galvanometer, find the value of unknown
resistance X. The resistance per unit length
of wire AB=0-01Q/cm. Also calculate the
current drawn by the cell of emf 4-0 V and
negligible internal resistance.

P =Resistance of wire AJ
=(120x 100cm)x (0.01Q2/cm)=120Q
Q = Resistance of wire BJ .
=[(2-120) m x 100] x resistance per cm
=0.80x 100cmx 0.01Q =080
Y=20Q X =?
When no current flows through the galvanometer, the bridge is balanced so

£=£:>X =£Y or X=L29_x 20=30Q
Q Y o) 080

Total resistance of X and ¥ connected in series
Ry =X+Y=30+ 20=50Q '

Total resistance of P and Q connected in series (or wire AB)

Ry =2x100x 001=209Q N
The resistance R; and R, are in parallel, so effective resistance between terminals A and B of bridge is

AB "R +R, 50+20 7

Current drawn from battery b= Rap 10/7
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»8. In the given circuit diagram AB is a uniform wire of Jf=.1_ R
resistancelonandlengthlm.ltisconnectedtoa |
series arrangement of cell ¢y, of emf 2—(!\’ and
negligible internal resistance and a resnstor. R J
terminalAisalsoconnectedtoanelectrochemlc{d A
cell £, ofemllﬂﬂmVandagalvanometerG.lnthls
set-upabalandngpointisobtainedatmcmmrk Ly
fmmA.CalculatethevalueofresistancER..lfRz 58
wcretohaveananfof!ﬂ()mv,wherewﬂlyou
expect the balancing point to be-

Sol. If k is potential gradient and I; the balancing length for cell £;, then we have

ey = K
= 100mV=k x 40cm
= k=£~i mVXcm=2-5x10'3 V/iem=0-25V/m ...(1)
40

Current in primary circuit
£l

I= where R ,p is resistance of wire AB
R + RAB
_ 20
R +10
Potential difference across wire AB, Vg =1 x R 5 =—-0— x 10 =—20
R+10 R +10
Potential gradient  k = Vap  20I(RH10) 20 (i)
L,p 1 R+10 N
Comparing (i) and (ii), we get
20 20

R +10
R=80-10=70Q
Balancing length when £, =300mV=300x 10" 3 V=0.3 Vis

=0-25=>R+10=——Q=80Q
0-25

32' =k12 = 0-3=0-25 Xlz ﬁlz =——0-3 =1-2m
0-25
29, ':::n primary cells of emfs wire €1 and g, (g; >¢,)
= ;:innnected to a potentiometer wire AB as shown “|' -
camhﬁa If the balancing lengths for the two
o mﬁoh:fmdtheceﬂsareZSGcmandm«:m,ﬁnd
€1 and ¢,. [CBSE Delhi 2005] " 250 400

In first combinag;
while in second comp 2 are opposing each other

Sol.

Ination ¢, and

other, so €2 are adding each
E
8] _82 =kil ﬂ; IF’Z
€ +&y =kl,
- e ] —— .
£I + 82 12 E:l 82
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f:| —-[,'2 = 25() C] —=£ 5
— N :
= £ +€2 400 - , 8
5 El+e, 8
8e) —8ey =5¢) +5g, Y 3ey =13¢,
_ — o €] :€ =13:3

3 EpnlcRlcEs B ma!rkefl 200 V, 300 W and 200 V, 600 W. If the heaters are connected in
series and the combination connected to a 200 V dc¢ supply, which heater will produce more

heat?
2 2
Gol. Resistance of heaters R, _V© (200 _400 Q
A 300 3
_V? _(200% _400
= — = Q
Py 600 6
B i L 1% 200
When heaters are connected in series, current in circuit, [ = = =14
Ry +R, 400 . 400
3 6
Heat produced in 200 V, 300 W heater per second
0, =12R, =()? x ? ~133.33 Js!
Heat produced in 200 V, 600 W heater per second
0, =I*R, =(1)? x % =66-66 Js~ !
Clearly heat produced in 300 W heater is more that produced in 600 W heater.
X

31. A resistance R =4 Q is connected to one of the gaps in a B ..
meter bridge, which uses a wire of length 1 m. An
unknown resistance X >4Q is connected in the other

B
gap as shown in the figure. The balance point is ‘ﬁ G

noticed at ‘I’ cm from the positive end of the battery.
On interchanging R and X, it is found that the balance A le— cm— J +— (100—/)cm—

point further shifts by 20 cm (away from the end A). N
Neglecting the end correction calculate the value of +|"|' —

unknown resistance ‘X’ used. [CBSE (Al) 2008]
Sol. From ‘meter bridge’ formula
R_ I
X 100-!
= X =£)%_'._l R
GivenR=4Q
x=“00“0x49 ...(0)
l
On interchanging R and X, the balance point is obtained at a distance (! + 20) cm from end A, sO
X__1+20 =12 .. i)
R 100-(+20) 80 -1
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Equating (1) and (ii)
Q0= . A a

[ 80 -1

Solving we get/ =40cm

. Unknown resistance, =7 40

" . 1 m is connected to 2
33. A potentiometer wire of length R |
: in the figure. When a c¢ |
driver cell of emf 3 V as shown 1 Ecuit, e haliiEe

of emf 1.5 V is used in the secondary ci ,
point is found to be 60 cm. On replacing this cell by a cell J

of unknown emf, the balance point shifts to 80 cm. A E

() Calculate unknown emf of the cell. . l
the circuit works if the ___I |__®_ AW

(i) Explain with reason, whether
driver cell is replaced with a cell of emf 1 V. 15V R

(iii) Does the high resistance R, used in the secondary
circuit affect the balance point? Justify your answer.
Sol. (i) Unknown emf &; is given by

e, 4 l

Givengy =1-5V,l} =60cm, [ =80cm
€9 =§9X1'5V=2'0V
60

[CBSE Delhj 2008]

(ii) The circuit will not work if emf of driver cell is 1 V (less than that of cell in secondary
circuit), because total voltage across wire AB is 1 V which cannot balance the voltagel-5V.

(iii) No, since at balance point no current flows through galvanometer G i.e., cell remains in open
circuit.

34. In the figure a long uniform potentiometer wire Ll d
AB is having a constant potential gradient 11 )
along its length. The null points for the two
primary cells of emfs ¢; and €, connected in the
manner shown are obtained at a distance of 300 cm >
120 cm and 300 cm from the end A. Find (i) 120cm  _

¢, / £, and (i) position of null point for the cell ;. A|- B
- g (] e 8

'How is the sensitivity of a potentiometer | 2|}J

increased? [CBSE Delhi 2012] ‘l‘ |‘°'2

Sol. (1) Let k = potential gradient in V/cm

A

€1 +&, =300k (D)

€1 — &3 =120k ...(ii)
We can solve, 5 7
€9 3

(#i) From equation (i)
£y +£2 =300k

3
€1 +7£| =300k = £ =210k

Therefore, balancing length for cell g;is 210 cm.
(iif) By decreasing potential gradient
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