VERY SHORT ANSWER QUESTIONS .
Previous Years’ Questions S I M | I_ R e fe re n C e

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

2
Ans. Resistance of a bulb R =V? 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? g o [CBSE (F) 2013]
Ans. In silicon, the resistivity increases.

In copper, the resistivity decreases.

T(K)—> T (K}—>

BRSSP o s
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Q. 3. A wire of resistivity p is stretched to double its length. What will be its new reshum’ ,
[CBSE Dejp, ok

- s . s 1 . - - ’ 1 . 3

Ans. New resistivity will be p (unchanged) because resistvity 1s independent of d’mcm'""lx 'i |

conductor. ¢ voltage f
: . , : lot of current versus age for a
Q. 4. The graph shown in the figure represents a p nductor has g .. '

semiconductor. Identify the region, if any, over which the semico has .
[CBSE (Al an;
|

resistance.
JP B

Current (mA)

Y

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 foryy,

R=(+AVJ 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 ¥, find the ratioq
drift velocity of electrons in the two wires. [CBSE (AI) 201
Ans. In series current is same,
So, Iy, =1g =1=neAv,
For same diameter, cross-sectional area is same
Ay =Ag =A
Iy =1g = n,eAv, =n,eAv,
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 T
of the wire and its temperature as constant. [CBSE (F) 2013)

Ans. Resistance of a conductor of length /, and radius r is given by R

/
R=p—
nr?
/‘/
s
Q. 7. What is the ifgect of heating of a conductor on the drift velocity of free electro®
m
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Q. 10.

Ans.

Q.11

Ans.

Q. 12.

Ans.

Q. 13,

Ans,

Q 14,

Ans,

Q. 15,

Ang,

_ Define

I ﬂl'n!] a C()ndu ‘l()l’. [h‘- C(]"l\i(}“\' Uf elc 'll() hY I o { (
i ( . C ns occu more frc y . ! .

decreases and hence drift velocity decreases.

the term resistivity and write the SI unit.

of the material of a conductor is defined as the [CBSE Delhi 2005]

esistivity N olf
L e resistance offered by a conductor of

length 1 m and area of cross-section 1 m®. Its S.I. unit is ohm » metre (Qm)

Define electrical conductivity of a conductor and give its SI unit.  /CBSE Delhi 2008 2005]

The reciprocal of resistivity (p) of a material is called its conductivity (o), ie

1
O=—

p
S.I. unit of conductivity is mho m ™! (or siemen m“),
What happens to the power dissipation if the value of electric current passing through a
conductor of constant resistance is doubled? prommn- oy e

Power p=1*Rtocl?
Clearly if current is doubled, the power dissipated becomes 4 times.
Two heated wireﬁtrmildtlbenﬁgﬁa i and then in parallel
to a source of su ; ill-be the ‘rati mrul e two cases?
: [CBSE Delhi 2003]

For same voltage Q =—1© < —
ge 0 R R

_Rparatlel _(R-R)/(R+R) _R/2_1
R+R 2R 4

black, orange and silver. What is the
[CBSE (Al) 2002]

Qseries

Q parallel Reries

A carbon resistor is marked in colour bands of red,
resistance and tolerance value of the resistor?

From colour-code table

Red Black Orange Silver
¥ A 4 \)
2 0 3 +10%

R=20x10° Q +10%=20kQ £10%

.The metallic conductor is at temperature 6;.
increased to 0,. How will the product of its resistivity an

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

Product PU=p.l(since c=l}
p p

= independent of temperature.
Wﬁte an expression for the resistivity of a metallic conductor showing its variation over a
JCBSE Delhi 2008C]

limited range of temperature.

Ifp) is the resistivity of temperature 7j and p, that at temperature T;. then

Where ¢ ; pp =py [l =0l dTl)]. il
T i temperature coefficient of resistivity. ‘
O Wires one of manganin and the other of copper have equal length and equal resistance.
th one of these wires will be thicker? [CRSE (A1) 20121
Re:sistance B P_l _ _EL
A np?
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Resistivity p of manganin is much greater than that of copper, therefore to keep same resistyy,
‘ : ’ : . ¢
for same length of wire, the manganin wire must be thicker.

Specific resistance of copper, silver and constantan are L18x 107, 1x107% 45,0
ohm cm respectively. Which is the best electrical conductor and why?
Ans. Smaller the resistivity of a substance, larger is its conductivity. The resistivity of silver iy leag
silver is the best conductor.
Q. 17. Name the device used for measuring the internal resistance of a secondary cell,

Ans. Potentiometer.

Q. 18. A cell of emf ‘E’ and internal resistance ‘r’ draws a.current - Ve,
‘’. Write the relation between terminal voltage g in terms _ jﬁ S
of E, I and r. [CBSE Delhi 2013] I

(e.7)
Ans. The terminal voltage V < E, so V=E-1I

Q. 19. Two identical cells, each of emf E, having negligible internal resistance, are connected j,
parallel with each other across an external resistance R. What is the current through
resistance? [CBSE (41) 2013

Ans. Current, / =§

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

[ ]

1
o

|
I

I
.
£

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

8 -
So, [=—20 == (t=0)
R+r,, R

q
Q. 20. Why do we prefer a potentiometer to measure the emf of a cell rather than a voltmet”

Ans. A voltmeter draws current from a cell, therefore voltmeter measures terminal potential differe?™
rather than emf, while a potentiometer at balance, does not draw any current from the cell; 80
cell remains in open circuit. Hence potentiometer reads the actual value of emf.

)
Q. 21. A (i) series (i) parallel combination of two given resistors is connected, one by oné ,crﬂ’“‘,

cell. In which case will the terminal potential difference, across the cell have a higher val®
Ans. Terminal potential difference across a cell

V=g-1Ir

(/) In series arrangement, current, /g = ___E_
Rl + R2 +r

(ii) In parallel arrangement, current, [, = 2
P RR
112

R] s o R2
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0. 22

Ans.
Q.23

Ans.

Q. 4.

Ans.

Q. 26.

Q.27.

Q.39

Obviously, Ip >1g ,s0Vp <Vg.
That is series arrangement will have higher terminal Potential difference
The emf of a cell always greater than its termina] voltage. Why? Give reason

_ [CBSE Delhi 2013
(i) In an open circuit, the emf of a cell and terming] voltage are same :

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

Define the current sensitivity of a galvanometer. Write its SI unit. [CBSE (Al) 2013]
Ratio of deflection produced in the galvanometer to the current flowing through it.

~Ir, it is true/valid, because

e 0
Current sensitivity S; =
SI unit of current sensitivity §; is division/ampere or radian/ampere.

A resistance R is d sa f g i istance 7. A potentiometer
now measures th ren él cell as V. Write the

expression for ‘r’ in terms of ¢, V and R. [CBSE Delhi 2011]

T

. 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
Power P =LR_ = VP for given resistance. Hence, for making power 16-times, voltage

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

2
Power P = Z— => R« l for same voltage. Smaller the power, larger the resistance; so 60 W bulb
R

has greater resistance.
Mel&hicbﬂbswhmermktanmmmmemﬁolﬂmmnnwted_mpamﬂdmamumof
constant voltage. What will be the ratio of power dissipation in these wires?

2
Power p =KR—- oL for same voltage

A R, 2
P, R 1
Thus 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]

glc 'eTminal p.d. across a battery is equal to its emf when battery is in open circuit, i.e., when no
Tent i being drawn from the cell.

. &qt:;::ter Produces more heat than a light bulb when connected in parallel to a 220 V mains.

of the two has greater resistance?

eat Produced p oc-l__ for the same voltage. Hence, light bulb has greater resistance.

Tw . .

the::;:‘tmg coils, one of fine wire and other of thick wire, made of the same :Emtfnal and of

heat at € length is connected one by one to a source of electricity. Which coil will produce
A greater rate?
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I
Ans, Q r R or, R =- p,z
2

Q T i
p!

Clearly, thick wire will produce heat at a greater rate.
Q. 31. Two 120 V light bulbs, one of 25 W and the other of 200 W were connected in serieg 5,
240 V line. One bulb burnt out almost instantaneously. Which one was burnt apq Why a

[CBSE (4y 200 1
2
Ans. Resistance of bulb R = Z’— mli 50 25 W bulb has higher resistance. In series current FeMaing

same; o p.d. across 25 W bulb will be more than that across 200 W bulb; 50 25 W bulb wy buny |
out immediately. :
Other Important Questions |
Q. 32. What is the advantage of using thick metallic strips to join wires in a potentiometer?
[NCERT Exemply |
Ans. The metal strips have low resistance and need not be counted in the potentiometer length/, ¢
the null point. One measures only their lengths along the straight segments (of length
1 metre each). This is easily done with the help of centimeter rulings or meter ruler and
leads to accurate measurements. |
Q. 33. For wiring in the home, one uses Cu wires or Al wires. What considerations are involved |
in this? [NCERT Exemplr
Ans. Two considerations are required: (i) cost of metal, and (ii) good conductivity of metal. Cost factr
inhibits silver. Cu and Al are the next best conductors. \
Q. 34. Why are alloys used for making standard resistance coils? [NCERT Exemplar
Ans. Alloys have low value of temperature co-efficient (less temperature sensitivity) of resistance ad
high resistivity. |
Q. 35. 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-----------—-=

[NCERT Exemplar]
Ans. [ = K = E
R R+r
V= ER _ E
R+r r

1+

1

When, R=0,V=0
And R=w,V =w,

Q. 36. You always specify the direction of current with an arrow; then why is the currcﬂ“sdw
quantity?

Ans,
Q. 37.
Ans,

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.

Scdrirneu py cdlnoacdarinelr



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 the

conductor?

L—‘i «'ﬁ-..
yes, electric field exists within the conductor because it is the electric field which i ‘
acceleration to electrons for the flow of current. o WL L l|
Q.40. When 2 straight wire of resistance R is bent in U-shape, does its resistance change? l

Ans. 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.

o orneos e S =R Pt ErTTE

Ans. The terminal potential difference V =E —1Ir. 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

¥

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 a 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 (/ 2R) is

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

brighter than 100 watt bulb when connected in series.

SHORT ANSWER QUESTIONS I

Prawi
fgvmus Years’ Questions
* 1. Define the terms (i) drift velocity, (if) relaxation time.
A conductor of length L is connected to a dc source of emf &. If this conductor is replaced by

another conductor of same material and same area of cross-section but ol'. length 3L, how
Will the drift velocity change? [CBSE Delhi 2011, (Al) 2013]

2 / P o1/ 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 o conductor, the free r'ln-;,,m
drift towards the direction of positive potential, The smallaverage velocity ™
electrons along the direction of positive potential 15 called the drift velocity

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

Drift velocity, v, =
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 temperatyy,
[CBSE Delhi 204
Ans. Drift velocity v, —°T £ where E is electric field strength. With rise of temperature, the ra
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 4

conductor. Name the mobile charge carriers responsible for conductors of electric current in
(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
E electric field

(i) In electrolyte, the mobile charge carriers are both positive and negative ions.

u

(ii) 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 kQ + 10% from a larg
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) 201/l
Ans. (a) Resistance =47 kQ £10% =47 x10°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 temper? ?

ture
Give reason for each case. 2008

[CBSE (Al)

Ans. (i) The resistivity of a conductor increases with increase of temperature.

. : - |
Reason: When temperature increases, the rate of collisions of free electrons of conducto" ,‘"m |
- . % ) : ’ \" ) |
ions of lattice increases, so relaxation time decreases. As a result, the ress" |

m 1)
p— oc — |increases.
ne‘t T

L (ii) The resistvity of a semiconductor decreases with the rise of temperature.
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. i A e
Reason: When temperature increases, the covalent bonds between valence electrons of
atoms of semice nductor break, so more charge carriers (electrons and holes) becomes free. In

er words the number density of charge carriers increases (p ml} so resistivity of

oth
n

semiconductor decreases with the rise of temperature.
Write the mathematical relation for the resistivity of a material in terms of relaxation time,
bher 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
[CBSE Delhi 2007]

Q. b.

pum

why
temperature.
. ; m
y of a material, p = =
ne“t

where m is mass, ¢ is charge on charge carrier, n is number density and t is relaxation time.
llic conductor : When temperature of a metal increases, the number of collisions of

AnS. Resistivit

For a meta

electrons with mn—lulsl:lcm. rlo claxp time glecreases, as resistivity p o —, S0 resistivity
I T
o isé Of tempesatur e e re n C e

of material increases

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
temperature for a metallic conductor. How does one explain such a behaviour, using the

Q7

mathematical expression of the resistivity of a material. (CBSE Delhi 2008)
Ans. We know that, R =p%

Ifl=,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 a limited range of temperatures, that is not too
large, the resistivity of a metallic conductor is approximately given by,

pr =po [1+aT=Tp)] ()
where p 1 is the resistivity at a temperature T and p is the same at a reference temperature Tg. o is
called the temperature co-efficient of resistivity.

The relation of Eq. (i) implies that a graph of p plotted against T would be a straight line. At
emperatures much lower than 0°C, the graph, however, deviates considerably from a straight line

(Fig.).

o
i -
L

o
N
1

L

0 50 100 150
Temperature T(K) —»

Res
iltlvlty pr of metallic conductor as a function of temperature T.

Resistivity p (108Qm)
—_—
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Q. 8. Using the mathematical expression for the conductivity of a material, explain how it y,

with temperature for (i) semiconductor (ii) good conductors. [CBSE (A1) 200y,
2
i o ; n
Ans. Conductivity of a material, 6= A
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 hnpqg break 24
charge carriers (electrons and holes) become free i.e., n increases, SO conductivity INCregge,
with rise of temperature.

(i)) In the case of good conductors; when temperature increases, the number of collisjo of
electrons with ion-lattice increases, so relaxation time decreases, so conductwny of goog
conductor decreases with rise of temperature.

Q. 9. A conductor of length ‘I’ is connected to a dc source of poténtial ‘V’. If 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

Ans. (i) We know that v, =—€—V‘r ccl

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

!
(i) R=p~, I'=3I
P

New resistance

' I 3l
R =p—=px—— =9R
Ly
R =9R

Hence, the new resistance will be 9 times the original.
Q. 10. A cylindrical metallic wire is stretched to incre
percentage increase in its resistance,

When the same wire‘ is stretched, its length increases but cross-sectional
change in resistance is due to both increase in length and decrease in cros

Volume V =IA =constant , A _—._"Ii = constant

ase its length by 10%. Calculate the
[CBSE Delhi 2007

area decreases. T

s-sectional area.

Ans.

2
R:P_l.zgg._mlz
A 74
E_(,r)z
R l
s 10 ]
Given I'=l+—[=111 r_
100 = ,—l.l
RI‘
— =2 =121

R
% 1ncrease in resistance

r

r

X 100% =(—& _.1
R

)x 100% =(1.21 -1y x 100% = 21%
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Two heating clements of resistance K, and R, when operated at a constant supply of voltage
me powers Py and P, respectively. Deduce the expressions for the power of (hf],:
en they are, in turn, connected in (i) series and (ii) parallel across the same

[CBSE (Al) 2011)

Q- il v, consu
combination wh
voltage supply-

Ak @ In series combinations
Net resistance, R = R + R, (D)
As heating elements are operated at same voltage V, we have
Rzy-z—. R = = and R, ol
P P, P,

. From equation (i)
y? v v? 11 1
= + =5 -—
P P P P P P

(i) In parallel combination

W SENE L Reference

_P_A_ B
V2 V2 V?.
= P=P|+P2

0. 12. A cell of emf E and internal resistance r is connected to two external resistances R, and R,
and a perfect ammeter. The current in the circuit is measured in four different situations:
[CBSE Delhi 2012]

(/) without any external resistance in the circuit.
(i) with resistance R, only
(i) with R, and R, in series combination
(iv) with R, and R, in parallel combination.

The currents measured in the four cases are 0.
necessarily in that order. Identify the currents corresponding to the four cases m

above.
€

Ans, (i) =
;

42 A, 105 A, 14 A and 4.2 A, but not
entioned

where € = emf
r = Internal resistance
In this situation, effective resistance of ci
So, i=42A
(i) = B
Ry +r
Here, effective resistance is more than (/) and (iv) but less than (iii).
So, i=105A
(i) = €
r+R, +R,
In this situation effective resistance is maximum so current is minimum.

So, i=042A

rcuit is minimum so current is maximum.

Joualiticu lJ_y waliliovaliilivcl



&
R\R;

r+———
R1+R:

uv) 1=

In this situation. the effective resistance is more than (i) but less than (ii) and (iii)

Hence. i=14 A

Q. 13. Two cells of emfs £;,c, and internal resistance £4.7q
r, and r, respectively are connected in parallel as
[CBSE (F) 2012]

shown in the figure.
Deduce the expressions for

(i) the equivalent e.m.f. of the combination, A
(i) the equivalent resistance of the

combination, and

(iii) the potential difference between the points f2.12
A and B.
Ans. Here, l’zll +I: .U)
Let V = Potential difference between A and B.
For cell g, € 1y
. g -V
.rhen.‘ =El“fl r . Ilz
n
-V I
Similarly, for cell £ 15 =22~
r-

Putting these values in equation (1)

Cl -V i 82 -V

- ,[__ [
rl r: rl

]

n +f'2

Comparing the above equation with the e

s then,

V=a¢,q

Then

. E\r>» +€Ar
(i) £pq =—+—21
rl +r2

v =Erq hfrrq

Ans. Kirchhoff’s Laws:

Scanned by CamScanner

] ’[ rlr-. ) .
- = ...(#r)
r +r;

=Ir

eq

(i) r,y

quivalent circuit of emf "€, and internal resistans
..(1ii)

nra

r +r2

(#i7) The potential difference between Aand B

ID. 14. State KirchhofT's rules of current distribution in an electrical network
ork.

|CBSE Delhi 2013 2w

. » aloebraic sum of currents meeting ag aee, .-
(i) The alg ng at any junction is zero ie.

o



i) The algebraic sum of potential differences across circuit elements of a closed circuit is zero

(e Kirchhoff’s rules to write the three equations that ma

2 be used t .
Q15 three unknown currents in the branches (shown) of Y Be used to obtain the values of

the given circuit, [CBSE (AD) 2008C)

Ans. The distribution of currents is shown in fig. Applying Kirchhoff’s II law in loop ABCA.
~C
78

D €
a,\o

~I,Ry —(I5 +13) Ry —1yr + Ey =0 |
=  ILir+1,(R, +R3) +13R3 =E 0
Applying Kirchhoff’s II law to loop ACDA

~Ey +Iyr —(I + 13 =) Rg +( —13) Ry =0

= I (r+ R,)—(Ry + Ry) I —13R, =E) ...(if)
lnlooDBEzDB

Iy -E, +(12+I3—II)R4+(!2+!3)R3=0
> —I1R, +1, (R, +R4)+I3 (r +Rj3 +Ry)=E, ,..(1ir)

Equationg (i), (ii) and (jii) are required equations.
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). 16. In the meter bridge experiment, balance point was observed at J with AJ = L
(i) The values of R and X were doubled and then interchanged. What would be the p,
position of balance point?
(i) If the galvanometer and battery are int
balance point get affected? < §

AAAANY ’\\\\\\_—___‘

erchanged at the balance position, how wiy
[CBSE (Al 29y,

“ J B

-

_.E 3 rl

X r100-D
R

—

Ans. ()
|

oo R (D)
X 100-I
When both R and X are doubled and then interchanged. the new balance length becomes [
given by
2x I
2R (100-1)
X r

: — i — .-.-(\'.l.)

R 100-I

1001 i
d (11), =
From (i) and (&) ; 1001

= I'=(100-))
(if) If galvanometer and battery are interchanged, there is no effect on the balance point.

o —¢

Ky

Q. 17. Two students ‘X’ and ‘Y’ perform an experiment ‘ :e_
on potentiometer separately using the circuit |
given: [CBSE (F) 2012]
Keeping other parameters unchanged, how will Al
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?
(ii) ‘Y’ decreases the value of resistance S in

the set-up, while the key K, remain open =~ —{ S — )—

and the key K, closed? Kz
Justify,

Ans. (i) By i ' - , Jiet
y increasing resistance R the current through AB decreases, so pmemml Sf““"‘,;

df:crcases. Hence a greater length of wire would be needed for balancing the sam¢ g
difference. So the null point would shift towards B. )

L&
]

'

pa—

e

(ir) (?y decreasing resistance.S. the current through AB remains the same, pntcnlii‘] i
oes not change. As K, is open so there is no effect of S on null point.
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18. For the potentiometer circuit shown in the given
Q. figure, points X and Y represent the two terminals of " I? _ )
emf E'. A student observed that when Ly r

an unknown
the jockey is moved from the end A to the end B of

(he potentiometer wire, the deflection in the A
C({[J) B

galvanometer remains in the same direction.
What may be the two possible faults in the circuit ,
¢ could result in this observation? E

alvanometer deflection at the end B is (i)

) less than at the end A, which of the two faults, listed above, would be there in the
[CBSE (Al) 2007]

»x ©
< 9

tha

If the &

more, (i
circuit? Give reason in support of your answer in each case.

Ans. The two possible faults in the circuit may be (i) emf E’ is greater than emf E.

(if) 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 negativ
in this case net current in galvanometer along AB due to both cells is additive.

If galvanometer deflection at end B is less than that at end A, then E’ >E, because net current in
galvanometer due to both cells’ emfs E and E’ is subtractive.

of potentiometer to ~——F——MWW—]

Q. 19. The following circuit shows the use
measure the internal resistance of a cell Driver cell

e, because

() When the key K is open, how does the balance point A
change, if the current from the driver cell decreases. k!

(i) When the key K is closed, how does the balance point " I
change if R is increased keeping current from the driver L

K

cell constant?
R

Ans. (i) When current through driver cell decreases, the potential
) E .
gradient across potentiometer wire decreases; SO the balancing length I=7(- increases, SO

balance point is shifted to the right.
(i) With increase of R, the terminal p.d. across cell E increases and hence balancing length
! =Z o V 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 dependence of resistivity for a typical semiconductor.
" How is this behaviour explained? [CBSE Delki 2012, (F) 2011]
> The resistivity of a typical semiconductor (carbon) decreases with
INcrease of temperature. The graph is shown in figure.
(li’;l:hllation: In semiconductor the number density of free electrons T
Ncreases with increase in temperature (7) and consequently the P

rel . ; . i 4
imaxatmn period decreases. But the effect of increase in n has higher
Pact than decrease of 1. So, resistivity decreases with increase in T

temperatme,

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 temperature are shown in figures (a) and (b,

Silicon

<

T

_-.T

b)

[CBSE Delhi 2008, 2004 C, (Al) 2004)

<
Q. 22. Explain the variation of conductivity witl‘t\ Xniture for (i) a metallic conductor apq
(&) ionic conductors.
ne’t

1
Ans. (i) Conductivity of a metallic condqu=— =

p m

With rise of temperature, \}{sion of electrons with fixed I
lattice ions/atoms incre at relaxation time (t) decreases.
Consequently, the co r?qk of metals decreases with rise of
temperature. Figure %sents the variation of conductivity of
metal with temperatur€. 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 ne gative ions which are
charge carriers in ionic conductors.

Other Important Questions

Q. 23. Electrons are continuously in motion within a conductor but there is no current in it unless

some source of potential is applied across its ends. Give reason.
Ans. In the absence of any external source the m
electrons collide continuously with the

direction. The average velocity of rand
current is zero.

Q. 24. What is the change in resistance of an Eureka wi i
r .
is reduced to one-fourth of its original valgc. € when its radius is halved and the leng®

Ans. We have _p__pl _
A g2 (i)

~motion of electrons in a conductor is random and
positive 1ons of metal. This causes a random change in
om motion of electrons in any direction is zero, hent

New radiusr' =r/2
New lengthl’ =1/4

New resistance R'=_.p_[_2_=_l?_£f_/_ﬂ_= pl )
nr n(r/2)2 pp2 ---()

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

Scanned by CamScanner



