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CURRENT ELECTRICITY

Theresistance of a wwre at room temperature 30°C
1s found to be 10 Q. Now to imcrease the
resistance by 10°0, the temperature of the wire
must be [The temperature coetficient of
resistance of the material of the wire 1s

0.002 per °C]
(@) 36°C L) 83°C
(©) 63°C (d) 33°C

The plot represent the flow of current through a
wire at three difterent tune mtervals. The ratio
of charges flowing through the wire
correspondmeto these tune mtervals 1s (Fig.)

|

(ay .2 12

(b) 1:3:3

(C) L5l 4l 2 Ill':J.'..'L FTRETCIE) UL E——
:

(d) 2:3:4

A current of 2A flows through a 2Q resistor
when connected across a battery. The same
battery supplies a current of 0.5 A when
connected across a 9Q resistor. The mternal
resistance of the battery 1s

(a) 0.5Q (b) 1/3Q

(¢c) 14Q (d) 1Q

Then rows each contammg m cells i series are

jomed mn parallel. Maxomum current 1s taken from
this canbiation across an exernal resistance ot

"N

30 resistance. Ifthe total number of cells are 24
and mtenal resistance of each cells 15 0. 5Q . then
(@ m=8n=3 (b) m=6.n=4

(¢) m=12.n=2 (d) m=2n=12
Five cells each of emf F and internal resistance r
send the same amount of current through an
external resistance R whether the cells are
connected m parallel o i series. Then the ratio

L I—J 15
(a) 2 (b)) 1.2
(c) 1/5 (d) 1

A wire when connected to 220 V mains supply
has power dissipation P,. Now the wire 1s cut
into two equal pireces which are connected
parallel to the same supply. Power dissipation m
this case 18 P,. Then P, : P, 18

(@) 1 (b) 4
(¢) 2 (d) 3
In the electric network shown. when no

current tlows through the 4Q resistor i the
arm EB. the potential difference between the
pomts A and D will be :

@) 6V :

.:. m i-

b) 3V . % 102 R
T
i

- =

L od

€ 5V .
d 4V *

| e iy
e



10.

11.

12.

[nameter bridge experimentnull pomt 15 obtamed
at 20 cm. from one end of the wire when
resistance .Y 15 balanced agaimnst another
resistance V. IT. X < T then wherewill be thenew
position of the null point from the same end. it
one decides to balance aresistance of 4 Vagainst
¥

(a) 40cm (b) 8S0cm

(¢) S0cm (d) 70cn

The tigure shows a meter-bridee cocut, X =120
and R=18Q. The jockey Jis atthenull point. If
R 18 made 8Q2. through the jockey J have to be
moved by 4 © A c¢m to obtamn null pomt agam
then find the value of A.

(a) 2 (b) 5

(¢) 8 (d) ©

When a wire of uniform cross—section a.
length | and resistance R 18 bent mto a
complete circle, equivalent resistance
between any two of diametrically opposite
pomts will be

(a) A (b) 4R
C R )
_1 -1 :

K R
(¢) r (d) £}

A student measures the terminal potential
difference (V) of a cell (of emt E and internal
resistance 1) as a function of the current (I)
flowmg through 1t. The slope and intercept. of
the graph between Vand I, respectively, are

(@) —randE (b) rand —E

(¢) —Eandr (d) Eand-—-r

A heater boils a certam quantity of water i tune

t, Another heater boils the same quantity of
water i tunet.,. If both heaters are connected
parallel, the combination will boil the same

quantity of water mtune

13.

14.

[
h

16.

17.

1 :
(@) =(t; +t5) (b) (t;+t-)
| ity |
(¢) bt (d) Jtits

A battery of emf E produces currents I, and I,
when connected to external resistances R, and
R, respectively. The internal resistance of the
battery 1s

@ T, O -1
IlRI +I:R3 ’ IlR.] — I:R:
(©) Lij—lg (d) I»—L

Suppose the dnft velocity v, in a material varied

with the applied electric tield E as v, « JE .
Then V — I eraph for a wire made of such a
material 1s best given by :

Vg

4
(a) (b) /
] |

A

A
(©) / (d) /\
> B

The potential difference across the terminals of
abattery 1s 50 V-when 11A current 18 drawn and
60 V'when 1A current 1s drawn. The em .t and
the internal resistance of the battery are

(a) '62V.2Q (b) 63V.1Q

(¢) o61V.1Q (d) o4V, 2Q

In a large building. there are 15 bulbs of 40 W, 5
bulbs of 100W. 5 fans of SO and 1 heater of 1
kW. The voltage of electric mams1s 220V The
minunum capacity of the main fuse of the
buildingwill be:

(a) SA (b) 10A

(¢c) 12A (d) 14A

Two sources of equal emf are connected to an
external resistance R. Theinternal resistance of
the two sources are R, and R, (R, = R)). It the

potential difference across the source having
mmternal resistance R, 1s zero. then




(@) R= R, R, 22. In an experument to measure the mternal
reistance of a cell by a potential. it 1s found that
(b) R=R, (R +Ry)/(R, - R) the balance point 1s at a length of 2 m when the
| 5 cell 1s shunted by a 5 Q resistance and 1s at a
(¢) R=RR,/(Ry-R) . Ao ,
length of 3 mwhen the cell 1s shunted by a 10 Q
(d) R= R,R>/(Ry —R») resistance, the mternal resistance of the cell 1s
18. A current of 5 A passes through a copper then
conductor (resistivity) =1.7 - 10 'R:ﬂ_m) of radius @) Lbse () 10¢
of cross-section 5 mm. Find the mobility of the () 150 (d) 1<
charges if their drift velocity is 1.1-10 *m/s.  23. When SV potential difference is applied across
(@) 1.8m3Vs O 1.5m2/Vs awre of length 0.1 m, the drift speed of electrons
(© 13mVs @  LOmEN 1~l“~ - 10 ¥£I?S ' Ifthe el_ev:.tr_mn (l?llﬁlt}' m the
wire 1s 8 * 10~ m 3, theresistivity of the material
19. An electric current passes through a circuit i BlEaE e
mntamm_g two u-*u‘eshmf the Sameﬁmate?'ml @ 16-1060m ©) 1.6-1050m
mm.lected 111.p are::lllel. Ifthe t_engthi:'-_: ot thje WIres © 1.6 1080m (@ 16107 Om
are i theratio of 4/3 and radius of the wires are , .
. . L 24. Four resistances of 15 Q.12 Q. 4 Q and 10 Q
i theratio of 2/3, then theratio of the currents o . . . Co .

. . . respectively 1 cyclic order to form
passing through the wires will be Wheatstone’s network. The resistance that 1s
(a) 3 (b) 1/3 to be connected 1n parallel with the resistance
(©) 3/ d) 49 of 10 Q to balance the network 1s

| | | | (@) 10Q (b) 15Q

20. Twoidentical cells CDIIIIECI’E.:?EI m series send 1.0A ©) 200 (d) 250
currenft through a 5 Q resistor. When they are 3 / . : :

. 25, A potentiometer wire PO of 1 m length 1s
Criecred. i pm'allel_, ey send _0'8 ..%‘r:un‘eut connected to a standard cell E,. Another cell E,
through the same resistor. What 1s the mternal GEaRPT 02V & commisctedwith atesiataice
resistance of the cell? and switch .S (as shown in figure). With switch .S
@) 050 D) 1.0Q open, the null position 1s obtamed at a distance

i i of 49 cm from O. The potential eradient in the
s @) 2@ potentiometer wire 1s
21. A battery 1s charged at a potential of 15V for 8
hours when the current flowimg 1s 10A. The
battery on discharge supplies a current of 5A
for 15 hours. The mean terimmnal voltage during
discharge 1s 14V The “watt-howr™ efficiency of
the battery 1s E, 7
(@) 87.5% (b) 823% (a) 0.02V/em | (b) 0.01 Viem
(c) S(Po (d) 90%0 (¢) 0.03V/an (d) 0.04Viam
ANSWER KEY

)Yy 6 M| 9 | d)| 12 | (¢)| 15

(a) | 13 | (d)
(a) | 14 | (c)

(¢)

(b) | 22 | (b)
(d)y | 23 | (b)
24

18 | (d) | 21 | (a) (a)




L

Current Electricity

) R =R, (l+at)
Imitially. R, (1 +300)=10Q
Fmally, R, (1+at)=11 Q

11 1+t
10 1+ 30u
o, 10+ (10 - 0.002 - t)=11+ 330 - 0.002
| 1.66 o
a. 002t=1+00660rt = ~ 83°C.
0.02

(c) Charee = area under the current — time
araph

1
and 3 ==x2x2=2
Qi Gy 1gy=20202=1:1:1
(b) Letthemternal resistance of the batterybe

r. Then the current flowing through the circunt 15
given by

| E
1:
R+r1
In first case, 2= (D
241
E ,
In second case, 0.5= - 2
9+1

From (1) & (2).
1
4+2r=45+05r =15r=0>5 = I‘ZTQ.

(c)

() Given : Number of cells. n =75, emf of each
cell=F

Internal resistance of each cell =r

In series, current through resistance R

nE SE
1= = =
nm+R  Sr+R

In parallel, current through resistance R

7= E  nE  S5E
P p TITHR T1+5R

H

Accordmg to question. / =/

< n
N . N —
Y RB Fr 2R
O K=F E:1
.
72 R
(b) Casel = —
d R |
2 O
. 4
CCase 2

Thewire 15 cut mto two equal preces. Theretore,

the resistance of the individual wire 1s — . These

are connected 1 parallel

 R/2_R [adw1
Ry™3773 "
— o0—— _

(c)

© % 7. where /,=100—1,

—

'S “y
In the first case A — 20

I 80

22 S

Y 100—/

(b) If 7, = length trom one end then
( X d2

= = S cin

In the second case

1-(, R 18

12
’-;1 = =11 = 40c1
30

and (', = length from one end n second case
A X 12

I I "R g —60cm.: shift=20an



10.

11.

12.

13.
14.

16.

"E R’
R R, 2] R K2
(H) Rc :—1 = :_1 —— —
e warn
3 3
. = K2

(@) The terminal potential difference ot a cell

1sgiven by V+Ir=E

dV
a1

Alsofor. 1=0then V=Eslope =-r.

V=V

i p Or V=E-Ir =

_l‘

7

mntercept =E

(c) Ifaheater boils m kg water in time t, and
another heater boils the same water 1n L5, then
both connected mn series will boil the same water
tita

m tume t =t +t, and it in parallel L=
| ) t) +ts

[Use time taken « Resistance]

(d)

() 1=nedV and V,; « JE (Grven)

of, 1 £ K

i~ E

i~ V

Hence eraph (¢) correctly dipicts the J-7 araph
for a wire made of such type ot material.

(¢)

(c) Total power consumed by electrical
appliances m the bmlding. P, =2500W
Watt=Volt - ampere

—  2500=F %] =2500=2201

2500

220

(Minunum capacity of main fuse)

=11.36 = 12A

=% =

ey ""--,‘_

EN / R- Ex
5 I i |

""V VW— ¢
SN .___,__..r"f

R
[Let E be the emf of each source of current
2F

Current in the ciremt / = —mmm

18.

19.

20.

Potential difference across cell having internal
resistance R,

V=E-IR,=0
8,
E,_. LR., :U
R+R+Ky ~

— R= R: —_ Rl
(d) Chargemobility
V; | |
(1) = Ed | Where V, = drift velocity |
and resistivity (p) = 2 _ EA =, P L(p)
. A
\ A
i “_ o —{I-: _d
E I;
1110 %z (510 %)
§41.7x10°°
m-
L=1.0—
L v
| - 2
b) Gwen: S A, =
(5 3 1'2 ..2!

Simce the two wires are connected mn parallel.
potential remains same. 1.¢.,

\' = constant.

IR = Constant

I R 5
i, IR =LR: :rI—Z—“ (a)
2, 1
[
But we know that, R = Pt
A

SRy (A
" R, - B L -

Substitute this value m equation (a) we get,

(since area. A=mr-)=3

I, 1
I, 3
(d) Case(D:E+E=@+r+5)1
oo 2E=2r+5 (1)
Case(Il): E=| ——+5 |- 08
LT J
{ I 3]
or E:‘ -_+3 \{}.8
i
or E=04r+40 ..(11)



21.
22

5

Multiplying (11) by 2 and equating with (1), we
zet

3 .
21+5=08r+8 a 12r=3ax I'=-1—;=2.2‘-
5<15+14 0.875 o 87 50
" - =U.a/3or 87.59
@ M =108 18 ;

(b) In case of internal resistance measuremnent
by potentiometer.

Vi 4 [ERy/(Ry+1)]  Ry(Ro+1)
V, {5 B [ER: (R +1"] ) Ry (Ry +1)

> ﬁ{lUﬁ—l‘J oo
310 R T AR

- d+r1
(
b) V=IR=(nedv, )p—4
'&T
P V,lne

Here V=potential difterence
| =length of wimre
n=no. of electrons per unit volume ot conductor.
e = no. of electrons
Placing the value of above parameters we get
resistivity

<

= = — -
o (0 iy - Sl § MRl -l o il s |
=1.6-10 °Can

24.

(2)

As per Wheatstone bridee balance condition
P S
O R

Let resistance R 15 connected m parallel with
resistance S of 10Q2

15 10R' . 10R
12 104R'  10+R'
1
— S0+ SR =10R
3 R':E:IUQ
5

Potential drop

(a) Potential gradient, x =
length

Here, Potential drop =1.02
Balancing length from P=100—-49
1.02

- = (.02 volt/cm
100— 49

sk



