Some Important Numerical Problems on Current Electricity

Ilustration 1
Question: An electrical device sends out 78 coulombs of charge through a conductor in
6 seconds. Find the current flow.
Solution: Given that charge flowing Q = 78 C,
time of flowt=6s
The current | = g:ﬂ =13 A
t 6s
Ilustration 2
Question: What is the quantity of electricity required to provide a current of 1 A for one hour?
Solution: Given that the current | = 1 A,

time of flow t = 1 hour = 3600 s
The quantity of electricity = the amount of charge flowing
Q=1t
= (1 A)(3600s) = 3600 C

Illustration 3

Question: The current in a conductor is 5 A when the voltage between the ends of the conductor is 12 V.
What is the resistance (in mQ) of the conductor?

Solution: Giventhat|=5A;V=12V;R=?
-V = v = 2400 mQ
I BA
Illustration 4
Question: A certain rectangular block has dimensions 100 cm x 1 cm x 1 cm. Find the resistance (in mQ) of
the block (across the square faces. The specific resistance of the material is 40 x 10 ohm-metre.
Solution:
Resistance of the block across the square faces
— o
e _— -
- I—%
xL (40 x10"®ohm-m) (Im
R = p =( 2 > ) ( ) =4 mQ
A 1x10™"m
Ilustration 5
Question: A metal wire of diameter 2 mm and of length 100 m has a resistance of 0.5475 ohm at 20°C
and 0.805 ohm at 150°C. Find the value of its resistance at 0°C
Solution:

If Ry and Rysp be the resistances at temperatures 20°C and 150°C respectively and o be the temperature
coefficient of resistance

R20 =0.5475= Ro (1 +a X 20) (l)
R150=10.805 =Ry (1 + o X 150) (II)

- . 547
Now, a = Riso ~Roo = 0.805-0.5475 or a=3.9x10°°C*

Ry x150-Ryg, x20  0.5475x150-0.805x20

Substituting this value of o in equation (i), Ry = 508 mQ

IHlustration 6

Question: Figure shows a colour —coded resistor. What is the resistance of this resistor?



Violet  Gold

Solution: The number for yellow colour is 4.
The number for violet colour is 7.
Brown colour gives a multiplier of

10*. Gold indicates a tolerance of 5%. Yellow  Brown
So the resistance of the given resistor
is 47 x 10Q2 +5%

(b) In the second code the body of the resistor one, end of a resistor and a dot on the body of the
resistor carry specific colours.

The colour of the body gives the first significant figure.

The colour of the end gives the second significant figure.

The colour of the dot on the body of the resistor gives the decimal multiplier i.e., the number of
zeros that will follow the two significant figures.

The colour of the ring R indicates the percentage accuracy of resistance or tolerance limits of the
value of resistance.

Ilustration 7

Question: Three resistors of values 4 ohm, 6 ohm and 7 ohm are in series and a potential difference of 34

V is applied across the grouping. Find the potential drop across each resistor.
Solution:

P — y.: €< [ & .- y 4
—F—AMA— — A — AN —
- N\ — E ——>a— N —
==
O G
N 34
The current through the circuit ==————=2
(4+6+7)ohm

Potential difference across 4 ohm resistor = IR=2 A x 4 ohm =8V

Potential difference across 6 ohm resistor = 2A x 6 ohm =12V

Potential difference across 7 ohm resistor =2 A x 7 ohm =14V

Ilustration 8

Question: Two resistances 3 ohm and 2 ohm are in parallel connection and a potential difference of 12 VV

is applied across them. Find

(€] the circuit current and

(b) the branch currents.
Solution:

—— M\
R,=20Q
12 2
5 AAN—
_‘—( |—
/
12V

Circuit voltage
Circuit resistance

(a) The circuit current =
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1

=—— =10A
1.20
(b) The current through 2 ohm resistor
I, =Ix 8 =10x§ =6A
2+3 5
The current through 3 ohm resistor
I3 =1 ><L=10><E =4 A
2+3
(Also I3=1-1,=10A-6A=4A)
Ilustration 9
Questions: Determine the current taken from the 30 V supply.
20
NV
3
20 3N/
AN K
Solution: As a first step to solution let us reduce the parallel combination of 6 ohm and 3 ohm into a single
resistance.
e
20
AYAYAY
3
20 IO/
|
AYAYAY, | |
The parallel combination = %Qﬁﬂ
6+3

Now the circuit reduces to three resistors, each 2 ohm, in series to a 30 V supply.

Hence the circuit current = % =5A

Ilustration 10

Questions: Find the equivalent resistance of the circuit given across ab.
T2 j P
NN AYAYAY
‘Drg X m§ S
a b
-
Solution: As a first step the circuit may be redrawn as follows.
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<> < [ s
NV AVAYAY
<>
pr ~_ap pr = _ap
= NV £
The left block is equivalent to 20 ohm and 20 ohm in parallel
e, 2920 190
20+ 20
The right block is equivalent to 20 ohm and 20 ohm in parallel
e, 29x20_,54
20+20
g C] ]
= AVAYAY . NV £
<
The circuit now reduces as two resistors in series = 20 Q
Ilustration 11
Questions: Six cells are connected (a) in series, (b) in parallel and (c) in 2 rows each containing

3 cells. The emf of each cell is 1.08 V and its internal resistance is 1 ohm. Calculate the

currents (in mA) that would flow through an external resistance of 5 ohm in the three cases.
Solution: (@) The cells in series.

Giventhate =1.08 V,n=6,r=10ohm,R=5o0ohm

The total emf=ne =6 x 1.08 V

The total internal resistance nr = 6 x 1 = 6 ohm

. - 6x1.08
The current in the circuit Ig= e _ox =589 mA
R+nr 546

(b) The cells in parallel.

Here e =1.08V, m=6,r=1o0hm, R=50hm
~ me  6x1.08 6.48

P mR+r  6x5+1 31

(c) The cells in multiple arc withn=3, m=2

I =209 mA

_omne 6x1.08
MR+nr (2x5)+(3x1)
_548_ 498 mA.
13
Illustration 12
Question: How would you arrange 20 cells each of emf 2 V and internal resistance 1 ohm to give the
maximum current through an external resistance of 5 ohm? Also find this current.
Solution: Let n cells be in series and let there be m such groups in parallel.

Total number of cells mn = 20
The external resistance R =5 ohm
The internal resistance of each cell r = 1 ohm

. . . nr
The condition for maximum current is R=—
m

or, 5= n—Xl:1
m m
or n=5m
Now  mn =m (5m)=20
or m® =4
m=2 n=10
To get the maximum current the cells have to be arranged in 2 rows, each row consisting of 10 cells
in series.
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mne  20x2  _
MR+Nr  2x5+10x1

The maximum current =

lustration 13

zero. The internal resistances of the batteries are
included in the external resistances.

Question: Show that value of i+ i, + i5in the circuit given is E‘S V iy 5Q
‘ T

Solution: T_he t_:i_rcuit given can not b_e £ 6V
simplified further because it - !
contains resistors not in simple
series or parallel connection. |
Hence Kirchhoff’s rules have to i
be applied. Since the currents = ‘[JV .::'3
have not been marked we have to !
do that first. No special care need
be taken to indicate the exact
current directions since those
chosen incorrectly will simplify
to give negative numerical
values.
Applying the junction rule to junction a
i1+i2+i3=0 (|)
Taking the loop acha

IR drop across 5 Q = +5i;

IR drop across 10 Q = — 10i,

emfofeg, =+6V

emfofe,=—6V
Applying the loop rule

5i2—10i2: +6-6=0 or i1—2i2:0 eee (ii)
Considering the loop abda

10i, — 6i3=10-6

10|2 - 6|3 =4

5i2 — 3|3 =2 coe (iii)
To find the unknowns i;, i, and i;, solve the three equations (i), (ii) and (iii).
We get

2 1

i3=—§A. The direction of flow of i3 is opposite to that marked in the circuit.
il + iz + |3 = 0
Ilustration 14
Question: In the circuit shown a voltmeter reads 30 —VVV AVAVAY,
volt when it is connected across the 400 ohm I 4XX D
resistance. Calculate what the same

voltmeter would read when it is connected
across the 300 ohm resistance. SNV

Solution: The voltmeter is in parallel with 400 ohm resistance.
Let its resistance be R ohm.
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It is clear that the resistances R and 400 ohm (\ox

combining in parallel produce equivalent R
resistance of value of 300 ohm so that the — AAN—L— AAA——
potential drop across this equivalent resistance <10 @) 400>
is half of 60 V.

Rx400

—————=300 SN/

R+400 7

400R =300R + 120000
100R = 120000
R =1200 Q
Next the same voltmeter is connected across the 300 ohm resistance. Now the equivalent
resistance of 300 ohm and 1200 ohm of voltmeter in parallel connection will be
300x1200 2400
300+1200
The total circuit resistance =240 + 400 = 640

Potential drop across 240 ohm =2jgx80\/ =30V

Hlustration 15

Question:

(1)
(ii)
Solution:
()
(i)

A battery of emf 1.4 V and internal resistance 2 ohm is connected to a resistor of 100
ohm resistance through an ammeter. The resistance of the ammeter is % ohm. A

voltmeter has also been connected to find the potential difference across the resistor.
Draw the circuit diagram.
The ammeter reads 0.02 A. What is the resistance of the voltmeter?

The circuit diagram is shown.

Let the resistance of the voltmeter be R |
ohm. The equivalent resistance of 1\
voltmeter (R ohm) and 100 ohm in
100xR _ 100R (a8
100+R 100+R \ZJ

The resistance of the ammeter =%Q

© & %H

parallel is

The total resistance of the circuit :ﬂ + 4 +2Q
100+R 3

The current in the circuit as read by the ammeter = 0.02 A

14

100R 4
+—+2
100+R 3

,_ L4

Now, 0.02=

. 100R ~
" 100+R 0.02

100R 70 10 _ 200

4
+—+
3

100+R 3 3
300R = 200R + 20000
100R = 20000
R=200Q
Resistance of the voltmeter = 200 Q

Hlustration 16
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Question:

Solution:

What is the resistance of the filament of a bulb rated at (100 W — 250 V)? What is the current
(in mA) through it when connected to 250 V line? What will be power if it is connected to a
200 V line?

2
Power P=VI = Ve
R

V2 250250

Resistance R = — =625Q
P 100

The current through the lamp _P_l00W
vV 250V

=400 mA
The power of the lamp when it is connected to a 200 V line is
_V?Z 200x200
"R 625

P =64 W

Hlustration 17

Question:

Solution:

Forty electric bulbs are connected in series across a 220 V supply. After one bulb is fused the
remaining 39 are connected again in series across the same supply. In which case will there be
more illumination and why?
Let r be the resistance of each bulb and 40 bulbs in series will have a resistance of
40 r ohm. When connected across a supply voltage V, the power of the system with 40 bulbs will be
V 2
P =—
" a0r
When one of the bulbs is fused, the resistance of the remaining 39 bulbs in series = 39 r and the
power of the system when connected to the same supply
\V; 2
Pyg=——
* 30r
2 2
It is clear that V—>V—
39r 40r

.. power of 39 bulbs in series is greater.

Hlustration 18

Question:

Solution:

Calculate the value of current (in mA) required to deposit 0.72g of chromium in 4
second. If E.C.E of chromium is 0.00018 g C™.
Here, 1=?,m=0.72 g,
t= 4, 2z=0.00018 g C™
Asm = zIt
m 0.72

= = =1000 A
2t 0.00018x4x60x60

lustration 19

Question:

Solution:

A metal plate of surface area 250 sg.cm is to be coated on both sides with a metal by
electrolysis. How long will it take to deposit metal 0.01 cm in thickness if a current of 1.5 A is
used. Given ECE of metal is 0.001 g C™*, density of metal = 27 g cm™.

Area, A =2 x 250 cm® = 500 cm*, t = ?

thickness, d =0.01 cm, z=0.00033gC™

density, p=9cm?®,1=15A

Mass of metal deposited

= volume x density = A x d x p =500 x 0.01 x 27 = 135 gram

As t =1 135 = 25hrs

~ 7l 0.001x60x60x1.5
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Ilustration 20

Question: The cold junction of thermo couple is kept at 9°C. Calculate the temperature at which thermo
emf would be maximum. Given that the thermo emf changes sign at 800 K.

Solution: Here, 6, = 10°C;
0, = 800 K = 800 — 273 = 527°C
0,=7
we known, 0, = 9 +80 _527+9 _ yeg0¢

2 2
Ilustration 21
Question: The e.m.f. E (in mV) of a certain thermocouple is found to vary with 6 in accordance with the

2
relation. E = 406—2—0. Where 0 is the temperature of the hot junction, the cold junction

being at 0°C. What is the neutral temperature of the thermocouple.
Solution: At neutral temperature, 6,, thermo emf becomes maximum.

Hence, d—E =0
do ato),

2
or i 9_6_ =0
de 20
ato,

n

or 40-20,,/20=0
 40%20

or 0, =400°C

PROFICIENCY TEST

The following questions deal with the basic concepts of this section. Answer the
following briefly. Go to the next section only if your score is at least 80%. Do not consult
the Study Material while attempting these questions.

1. Two wires, when connected in series, have an equivalent resistance of 18  and when connected in
parallel, have an equivalent resistance of 4 Q. Find their resistances.

2. If each resistance is R ohms, what is the resistance across oQ
PQ? (take R = 4Q)

www.vartmaaninstitutesirsa.com




Find the value of r if I = 1 A and potential difference
across PQis1V.

P
40 30
20
S ’I Q
/
w
R

XD B B C
Find the current drawn from the battery in the circuit. I'W” Vv
G:)\,T 24 ) q B
ANV
A 2100

A wire has a resistance of 2 Q at 25°C and 2.5 Q at 100°C. The temperature coefficient of
resistance of the wire is x x 10°° /°C. Find x

A battery of 24 accumulators of emf 2.5 V each is charged from 240 V d.c at 3 A through an

external resistance. Assuming nil internal resistance for accumulators, calculate the external
resistance.

Find out the current through the cell.

Two cells of same emf but differing internal resistances r; = 4Q and r, = 2Q are connected in
series with an external resistance R. The potential drop across first cell is zero. Find the value of
external resistance R.

v | Q62
In the circuit given, find the reading of the ammeter. e

AAAY
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10.

() Calculate the three currents Iy, I, Lo @ F= 80
and I3 indicated in the following AVAVAY AVAVAY
circuit diagram in mA.
(b) Also find the potential differences L| 7
between the points P and R and R F—| ——AAA ! AAA—— |
and Q in mV. v 1 ®) 10 9'/
AVAYAY
7 DO
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ANSWERS TO PROFICIENCY TEST

10.

120,6 Q
10
25Q
1A
3600
60 Q
1A

20

8A

(@) 1, =850 mA, I, = 2140 mA, I; =171 mA

(b) Vpg = — 9850 mV, Vgo = 8170 Mv
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SOLVED OBJECTIVE EXAMPLES

Example 1:
Three resistors are connected to form the sides of a triangle ABC. The resistance of the side AB is 40
Q, of side BC is 60 © and of side CA is 100 Q. The effective resistance between points A and B in ohm
is

(@) 32 (b) 50 (c) 64 (d) 200
Solution: C

Between the junctions A and B two resistances 160 ohms and 40

of?oiirg in parallel. 100 ¢ 60 O

=32Q
160+40
(a) A a0y B

Example 2: acC oC

In the circuit shown in the figure the 5-Q resistor develops
heat at the rate of 13.5 cal/s. The heat developed per second

in the 2-Q resistor is ' —
(a) 1.2 Cal (b) 4.8 Cal
(c) 9.6 Cal (d) 10.8 Cal -
5
Solution:
. . . 15. 3.
If current in 2A is | then current in the 5Q branch = %| =Z|
2
135= [gi] 5
4
2 _ 16x13.5
5x9

Heat developed per second in 2Q is % x2=9.6 Cal
X

(©

Example 3:
A cell sends a current through a resistance R; for time t and next the same cell sends a current through
another resistance R, for the same time t. If same quantity of heat is developed in both the resistances,
then the internal resistance of the cell is

R.+R R,—R \/ R
@) 172 (b) =22 (©) YRR, (d) =2
Solution:
E . E
il =
Ri+r R,+r

H= iZRt =iZR,t

2 2
E Ri= E Rt Ro+r _ Ry
R+r R,+r Ri+r VR
Ry-Ry _ VR, =R,
Ry+r JR,

Rorr =R T = JRRe R

|1=
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Ri+r = RR, +R;
r = JRR,

(©
Example 4: 2V 10
Two identical batteries each of e.m.f 2 V and internal resistance K NV
- N L |
1 Q are connected to a resistance R = 0.5 Q as shown in circuit.
The maximum power that can be developed across R is % \Y 10
8 | f NN
(@ 1.28W (b) 5 w
(c)2wW (d)y3.2wW
R=050
Solution:
2 = (Il + |2) 05+ l|2
il = i2
2 = 2|1 (05) + il
= 2|1

il =1 A, il =1A
the current through 0.5 Q, resistor i =i; +i; =2 A
Maximum power developed across R = i’R = 2% (0.5) =2 W

(©

Example 5:

A current of 2 A is supplied by a cell of emf 1.5 V having internal resistance 0.15 Q. The potential
difference, in volts across the ends of the cell will be

(@) 1.35 (b) 1.5 (c)1.0 (d)1.2
Solution:
Potential difference across the ends of the cell =¢ - iR =1.5-(2) (0.15)
=15-03=12V
(d)
Example 6:

Two electric bulbs whose resistances are in the ratio 1 : 2 are connected in parallel to a constant
voltage source. The power dissipated in them have the ratio

@1:2 (b)y1:1 ©2:1 (d)y1:4
Solution:
Ri 1 1
R
. : 2)
Ratio of power dissipated in electric bulbs izv—x& -2 ’/ —‘
P, R V2 1 v

| |
© |

Example 7:
A piece of fuse wire is about to melt when the current passing through it is 5 A. When carrying this
current it dissipates 2.5 J of energy per sec. What is the resistance of the fuse wire?
(@ 05Q (b) 10Q (c)01Q d2a
Solution:
When the fuse wire melts energy dissipated, P = i’R
=5R=25)

Resistance of the fuse wire R = E =010

(©)
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Example 8:
Two identical heaters produce heat H; in time ‘t> when connected in parallel across the main supply.

H, .
They produce heat H, in time ‘t’ when connected in series. Then — is
2

1 1
a) — b) 4 c) — d)2
(@) y (b) (© 5 (d)
Solution:
When connected in parallel, heat produced H; = t= R t= R t
eq _
2
When connected in series, heat produced H, = IZReqt
2
V
= | — | (2R}t
(] @
Ho_(vR)(2R)
H, R \v2

(b)

Example 9:
The electrical installation in a building is protected by a 15 A fuse. If the supply voltage is
220 V, the maximum number of 60 W bulbs that can be used in the building is

(a) 44 (b) 55 (c) 88 (d) 66
Solution:
Current through each bulb | = ﬂ=i A
220 11
15 15x11
=  Number of bulbs, n = —= =55
3 3
11

(b)

Example 10:

Letter A is constructed using a uniform wire of resistance 1 Q per cm, the sides of the letter being of
length 20 cm each, the cross piece of length 10 cm and the angle at the apex being 60°. The effective
resistance between two legs of the letter is

80 13 70
a — Q b)12Q c) —Q d —Q
€)) 3 (b) © 3 (d) 3
Solution:

The distribution of resistances are as shown.
Effective resistance R = 20x10 +10+ 10

20+10

= £+20 = @Q
3 3

(@)
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SOLVED SUBJECTIVE EXAMPLES

Example 1: C R D
The Figure shows a cube made of wires each having a R R
resistance R = 6QQ . The cube is connected into a circuit R ! B
across a body diagonal AB as shown. Find the equivalent D ! -
resistance of the network in this case. 1 :
R R\
R | R
A --------R---—Lg']
R™.
R R N\
CZ D2

Solution:
Let us search the points of same potential. Since the
three edges of the cube from A viz., AC, AC, and
AC, are identical in all respects the circuit points C,
C, and C, are at the same potential. Similarly for the B
point B the sides BD, BD, and BD, are symmetrical
and the points D, D; and D, are at the same
potential.
Next let us bring together the points C, C; and C,
and also D, D; and D..
Then the cube will look as follows.

The resistance between A and C =

The resistance between C and D =

The resistance between D and B =

wW|D oo w|D

The circuit is equivalent to % , % and % in series which is equal to 5 R.=5Q

Example 2:
12 cells each of negligible internal resistance and having the same emf are connected in series and are kept in
a closed box. Some of the cells are wrongly connected. This box is connected in series with an ammeter and
two cells (in series combination) identical with the other cells. The current is 3A when the cells and box aid
each other and is 2A when the cells and the box oppose each other. How many cells in the box are wrongly

connected?
Solution:
Let x cells be connected correctly and y cells be connected wrongly. According to the given condition
X+y =12 .. ()

Let E be the emf of each cell and R be the external resistance
Then, % =3 ... (i)

And (X_V)+ZE=2 ... (iii)
From equation (i), (ii) and (iii),
x=1landy=1

Hence 1 cell is wrongly connected.
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Example 3:
A homogeneous poorly conducting medium of resistivity p = 20 rt SI unit fills up the space between two
thin coaxial ideally conducting cylinders. The radii of the cylinders are equal to aand b with a<b (b =
2a), the length of each cylinder is I= 1 m. Neglecting the edge effects, find the resistance of the medium
between the cylinders. ( loge2 = 0.7)

~ F

G _______ = 12 %

The current will be conducted radially outwards from the inner conductor to the outer conductor. The area of
cross-section for the conduction of the current is therefore the area of an elementary cylindrical shell which
varies with radius. The length of the conducting shell is measured radially from radius a to radius b.
Consider an elementary cylindrical shell of radius r and thickness dr. Its area of cross-section (normal to
flow of current) = (2xnrl) and its length = dr.

Hence the resistance of the elementary cylindrical shell of the medium is dR = p_dr - P d_r
2nrl 2nl | r

The resistance of the medium is obtained by integrating for r from a to b.
Hence required resistance

:Lbizi[loger]g (Lj|og E =7Q
2111a r  2nl 27l °a

Example 4:
A convention is often employed in circuit diagrams where the battery (or other power source) is not
shown explicitly but the points connected to the source are indicated by voltage and ground
respectively. The following two circuit diagrams are drawn on this convention. Assume the battery
resistance is negligible.

A\ VoG 54V

[

a
32
| @]
G @ ]
L
O
(@) In Figure (a), what is the potential difference Vy,, when the switch S is open?
(b) In Figure (b), what is the potential difference V,, when switch S is open?
Solution: 36V
The given circuit is equivalent to
(a) Potential at the point a = Va=36—[g><36J=12\/ 6Q 5 3Q
Potential at the point b = V, =36—[%x 36]=24V
30 b 30

Hence V,, = Potential difference between b and a
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=Vp—V,=24-12=12V
(b) In figure (b) we have a resistance of 3 Q added to the switch circuit. However this will NOT affect the
current and potential distributions when the switch S is open.
Hence the potential difference V,, = 12 V (as in the case (a) above).

Example 5:

Find the emfs g; and g, in the circuit of the following diagram and the potential difference between the
points a and b.

Solution: N\ ac: F ac
(@) It is clear that 1 A current flows in the circuit from I WM e MMM
btoa.
Applying Kirchhoff’s law to the loop PabP, -ML
20-E,=6+1-4-1=2 q4Cc. 7 ¢
Hence E,;=18V EW WY
Also applying Kirchhoff’s law to the loop PaQbP, I
20-E,=6+1+(1x2)+(2x2)=13 2 1< >
Hence E,=7V _< MM — e M
& C
Thus the potential difference between the points a and b is
Vgp=18-1-4=13V

Example 6: €
In the circuit V; and V, are two voltmeters of resistances 3000 |
ohm and 2000 ohm respectively. The resistances R; = 2000 !
ohm and R, = 3000 ohm and the emf of the battery ¢ = 200 V.

The battery has negligible internal resistance. Find the o e
readings of the voltmeters V; and V, when

(i) the switch S is open and R
(ii) the switch S is closed. R I S § ?

Solution:
0] When S is open
V, and V, in series have a resistance
= 3000 + 2000 = 5000 Q
R, and R, in series have a resistance
= 2000 + 3000 = 5000 O
5000 ohm and 5000 ohm in parallel are equivalent to

5000 x 5000 — 2500 O
10000
L 200 2
Circuitcurrent= — = —
2500 25

Current in the branch of V; and V,
= E i :iA
2\25) 25
p.d.across V;= (Z_J;SAJ (3000 ohm) =120 V

p.d. across V; = (%Aj (2000 ohm) =80 V

.. the voltmeters V; and V, read 120 V and 80 V respectively.

(i) V; and Ry are in parallel.

Similarly V, and R; in parallel have an equivalent resistance of 1200 ohm.
As these two equivalent resistances are same
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p.d. across AS = p.d. across SB

.. p.d. across AS = 100 V
This is registered by V; SB
Similarly p.d. across =100 V
This is registered by V;

This is registered by V.

\4
Similarly p.d. across SB = 100 V U ><
2

R
11>

Example 7:

2
A1
B
>
=1 1) @

A fuse made of lead wire has an area of cross-section 0.2 mm?. On short circuiting, the current in the
fuse wire reaches 30 amp. How long (in 10~ s) after the short circuiting will the fuse begin to melt?

Specific heat capacity of lead ~ =134.4J kg™ K™
Melting point of lead =327°C
Density of lead = 11340 kg/m?
Resistivity of lead =22 x 10 ohm-m
Initial temperature of the wire  =20°C
Neglect heat loss.
Solution:

If L be the length of the wire, its resistance
_pL_ [22x107° )L
A (0.2x107%)m?
Heat produced in the wire in one second = I°R = (30)°R J
Heat required to raise the temperature of the wire to 327°C
Q = msAT
= (LAd) (134.4) (307)J
Time required to melt the wire
Q _LAdx134.4x307X

R

- A
I°R 12xpl
2
- A_2.9x134.4x307
12 p
(0210 F 11340
= X x134.4x307

900 22x1078
=0.0945 =945 x 10*s

Example 8:

What amount of heat will be generated in a coil of resistance R = 30 Q due to a charge q = 1C passing
through it if the current in the coil decreases down from maximum to zero uniformly in a time internal of ty

=10s.

Solution:
Since current is a uniform function of time, we can write
i =at + where o and B are constant.
at t=0,i=1iy (maximum current) and

att=to i=0
i ,
oa=-——, B=I
t, B=lo
- . io
= =l ——t
to
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fo
Amount of heat generated in the resistor is H =I i’Rdt
0

to i2 to 2|2 to
=igR[ dt+-9R[ tdt-OR[ tat
t t
0 0 o 0 o
_ IgRt
3

Also i _da_ io Loy

H .. ()

Yo to i to it

[ da=io[ dt—2f tdt = qo=-C2
t, 2

0 0 0

Putting value of ig in (i)

2
H=4R_,,

Example 9:
A galvanometer together with an unknown resistance in series is connected across two identical
batteries each of 9 V. When the batteries are connected in series the galvanometer records a current of
1 ampere and when the batteries are in parallel the current is 0.6 ampere. What is the internal
resistance of the battery?

Solution:

:F,

V4
NV
+ ANAA—
.
NV

O <

Emf of each cellise =9V

Let the internal resistance of each cell be r.

Let the resistance of the galvanometer be G.

Let the unknown resistance in series with the galvanometer be R.
(i) Let the cells be in series.

The emf of the circuit=2¢ =18 V

The resistance of the circuit= (R + G + 2r) Q

The current in the circuit iz1A (given) .. ()
R+G+2r

(if) When the cells are in parallel the emf of the circuit=¢ =9V

. L r-r
The resistance of the circuit =R +G + —
r+r

=(R +G+ LJQ
2
The current in the circuit L 0.6A ... (i)
r
R+G+E

From equations (1) and (2), we get
R+G+2r=18

and R4G+— = i=15
2 06
Subtracting these two equations, we get
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Er:3 =r=2Q
2

Internal resistance of each cell = 2Q

Example 10:

(i A galvanometer having a coil of resistance of 100 ohms gives a full scale deflection when a
current of one milliampere is passed through it. What is the value of the resistance (in mQ)
which can convert this galvanometer into ammeter giving a full scale deflection for a current
of 10 amperes?

(i) When this modified galvanometer is connected across the terminals of a battery it shows a
current of 4 ampere. The current drops to 1 ampere when a resistance of 1.5 ohm is connected
in series with the modified galvanometer. Find the emf of the battery.

Solution:
0] The value of shunt resistance.

-2 /E‘§‘<(> y. -2

=
g A a—
L B (o) o
Let the shunt resistance required be S Q. The galvanometer permits the full-scale deflection current of I; =1
x 107 A through it. When the current is 10 A.
Then, (10-0.001) S=0.001 x 100

_ 0.1 :100 1 0 =10mo
9999 9999 100
1000
(ii) Emf of the battery and its internal resistance: The combined resistance of the galvanometer and the shunt
4}4x100 1
is given by 120 Q 1 Q
-~ 400 100
100

This combined resistance and the internal resistance of the battery in series give a total resistance of

100

If & be the emf of the battery, then
€ —
r+0.01
Now with an additional resistance of 1.5 Q in series
& A
r+0.01+1.5

1 L
(— + rj ohm to the circuit.

... (ii)

. 1.51

From equations (1) and (2), we get r+1.5 =4

r+0.01
3r=147

Internal resistance r = 0.49 Q

Substituting this value of r in equation (1),

e=4x05=2V
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MIND MAP

1. Electric current
I= lim &zd_Q
At—0 At dt
2. Ohm’s law
V=IR
where R is called the
resistance

3. (i) Resistance
|
R= o) K
(i) Effect of temperature
R=Ro (1 + ab)
(i) Grouping of resistors
(&) When reistors are in
series
R=R1+R2+R3.....
(b) When resistors are in

arallel E
S CURRENT

—_——t—t—

4. Kirchhoff’s law

R R Re R ELECTRICITY

(i) 1st law:
at any junction of circuit
elements
2l=0
(i) 2nd law:
around any close loop
2V=0

6. Voltmeter: is used in
parallel in a circuit and
should have very high
resistance

7.  Ammeter: is wused in
series in a circuit and
should have very small
resistance.

8. Potentiometer: is a
method of measurement
involving a condition of no
current flow and e.m.f.s
are compared
independent of the
internal resistance of the
source
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5. (&) When a cell of emf (g) is
in acircuit
. E
0= R+r
where r is internal
resistance of the cell
(II) Vas=E-1Ir

(b) Grouping of cells
(i) When cells are in
series
nE

----- > T R4nNr

(i) When cells are in
parallel

me

mR +

(iii) cells are in multiple
arc
|- __mne

mR +nr

(iv) For maximum current
mR = nr

10.

Wheatstone bridge

is an arrangement of four
resistances used  for
measuring one of them in
terms of others.

For a balanced Wheat

stone bridge E=5
Q

S
Heating effect of current
(i) Joules law
H = I’Rt

(ii) Electrical power
p=VI=I’R = V4R




EXERCISE - |

NEET-SINGLE CHOICE CORRECT

1. The effective resistance of the network between points A R R R
and B R
(a) 4R (b) 2R A B
(c) 10R (d) 5R/2 R R R

2. Five identical resistances are connected in a network as A —T<IW— W

shown. The resistance measured between A and B is 1 Q2.
Each resistance is

(a) /4 Q (b) 4/7 © B
() 714 Q (d) 8/7Q
3. What is the effective resistance between A and B
2R R
a) — b) —
(a) 3 (b) 3
6R 8R
c) — d) —
(c) 3 (d) 3
4, Find the equivalent resistance between P and Q p_ 40 10 20
(@) 10Q (b)50Q
10V 2Q 240
(c)15Q (d)20Q T %03 g 5
Q
5. In the circuit shown, 80
(a) the pd across 8 Q is 3.6 V 7.20 h
(b) the pd across 12 Q is 2.4 V
(c) the pd across 7.2 Qis 5.6 V 120
(d) the current drawn from the battery is 1.5 A I I
Y
6. In the network shown, 60 120
(a) Vag = +3.0V (b) Veg = +6.0 V m
() 1,=15A (d)1,=05A ;1‘.5;\ B C
— 12
7. In the network shown, B
(a) VAB =42V (b)VDA:+3V 2A2Q )
(C)VBD=+2V (d)VCD:—3V A C
30 20
8. EMF represents
(a) potential energy (b) a force
(c) work done per unit charge (d) potential difference
9. When a cell is undergoing charging process

(a) there is no voltage drop in its internal resistance
(b) its terminal potential is less than its EMF

(c) its terminal potential is more than its EMF

(d) its terminal potential is zero
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10.

11.

12.

13.

14.

15.

16.

17.

The specific resistance of a wire

(a) varies with its length

(b) varies with its cross-section

(c) varies with its mass

(d) does not depend on its length, cross-section and mass

In the given circuit, each resistance is 10Q. The
equivalent resistance between A and D is

(@) 40 Q (b)30Q

(c)20Q (d)10Q

The current in branch AB is

@) 15 A )2 A B
(©) 133 A (d) infinite .

20 20

T A

In a metre bridge, the gaps are closed by two —LP] (Q]
resistances P and Q and the balance point is obtained A0c ( 60em
at 40 cm. When Q is shunted by a resistance of 10Q, —
the balance point shifts to 50 cm. The values of P and \CG)/
Qare I |

10 15
(@) ?Q, 50 (b) 20Q2, 30 Q@ ()10Q,150Q (d) 5Q, > Q

Three bulbs B;, B, and Bs; are connected to the mains as shown in figure. How will the
incandescence of the bulb B; be affected, if one of the bulbs B, or B; is disconnected from the

circuit?

(a) no change in the incandescence

(b) bulb B; will become brighter

(c) bulb B will become less brighter

(d) the bulb B; may become brighter or dimmer depending upon
wattage of the bulb which is disconnected.

The effective resistance between the terminals P and Q in
following circuit is

@50 (b) 10Q

(c)25Q (d)30Q

Five resistances are connected as shown in figure. The effective
resistance between the points A and B is

@ %Q (b) %2
()15Q (d)6Q

4

B4
] ]
B(Z%' oA
50
P WA
10Q 50
Q- m
50
20 Q
A B
40 602

There are n exactly identical resistors each having resistance R. The resultant resistance when
joined in parallel is A, then on connecting them is series the resistance will come out be

@ = (b) n.
n

© = A n
n
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18.

19.

20.

21.

22.

23.

24,

25.

Find the potential difference between A and B 2\{ 10
|

(a) 6V (b)2V
)3V @d1v A B
i
4\/', 10
A wire has a nonuniform cross-section as shown. A steady
current is flowing through it. Then the drift speed of the electrons R TR ukf ROttt
A
B
(@) is constant throughout the wire (b) decreases from A to B
(c) increases from Ato B (d) varies randomly

24 identical cells, each of internal resistance 0.5 Q, are arranged in a parallel combination of n
rows, each row containing m cells in series. The combination is connected across resistor of 3Q. In
order to send maximum current through the resistor, we should have

@m=12,n=2 (b)ym=8,n=3
(cgm=2,n=12 dm=3,n=8
If in the circuit power dissipation is 150 W. Then R is (2
(@) 20 (b) 6Q
(c) 5Q (d) 4Q 20

15V
A 3 volt battery with negligible internal resistance is connected in I
circuit as shown in the figure. The current | in the circuit will be
(a) 1.5 A (b) 2 A 30 30
()13 A d1A

30

The total current supplied to the circuit by the battery is
@1A (b)2 A '
()4 A (d)6 A 6 30

The resistance of the series combination of two resistances is S. When they are joined in parallel
the total resistance is P. If S = nP then the minimum possible value of n is

(a4 (b) 3

(c)2 (d)1

In a meter bridge experiment null point is obtained at 20 cm from one end of the wire when
resistance X is balanced against another resistance Y. If X <Y, then where will be the new position
of the null point from the same end, if one decides to balance a resistance of 4X against Y?

(@) 50 cm (b) 80 cm

(c) 40 cm (d) 70 cm
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EXERCISE - ||

HHT-JEE- SINGLE CHOICE CORRECT

i 2 a5v 4ac
1. In the network shown, the current | is equal to — A. |,
g 3 | WA

Neglecting the internal resistance of the cell, the value of R =

is /

(@) 3.75 (b) 10 2C,

(c) 15 (d) 19.5 AL

acC,

2. In the figure shown, the potentiometer wire of length E;=10V

I =100 cm and resistance 9 is joined to a cell of emf E; = r=1Q

10V and internal resistance r; = 1Q. Another cell of emf E, {}
=5V and internal resistance r, = 2Q is connected as shown.

|
C
The galvanometer G will show no deflection when the A }_@J B
—]

length AC is
(@) 50 cm (b) 55.55 cm
(c) 52.67 cm (d) 54.33 cm E;=35V
rn= 2Q
3. There are two concentric spheres of radius a and b respectively. If the space between them is filled
with medium of resistivity p, then the resistance of the inter gap between the two spheres will be
p p(l 1 p(1 1 ] p (1 1)
Q) ———— by —| —+= C) —| —-—— d —| =———
()4n(b+a) ()4n(b a] ()4n(a2 b? ()41'c a b
4. In a group of N cells, emf of each varies directly with its

internal resistance as per the equation Ey = 1.5 ry. They
are connected as shown in the figure. The current | in the

circuit is

(a) 0.51 amp (b) 5.1 amp

(c) 0.15 amp (d) 1.5amp
5. In the circuit shown in the figure, the value of

resistance X, when the potential difference between
the points B and D is zero, will be

@90 (b) 8O

(c)6Q d)4Q

6. An electron in the potentiometer wire experiences a force of 2.4 x 10™ N. The length of the
potentiometer wire is 4m. The emf of the battery connected across the wire is
(@) 6.0V (b) 4.8V (c)4o0V (d)24Vv
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10.

11.

12.

13.

In the network shown in figure, each resistance is R.
The equivalent resistance between A and B is

20 19
(@) HR (b) ER

8 R
(c) 15 R (d) o>

A B

An ammeter and a voltmeter are joined in series to a cell. Their readings are A and V respectively. If a
resistance is now joined in parallel with the voltmeter, then

(@) both A and V will increase (b) both A and V will decrease

(c) A will decrease, V will increase (d) AWill increase, V will decrease

Value of each resistance in the
circuit is r. The equivalent resistance ~ —»—— 22%%
between A and B is 4 4 4 4

@+ (6) 4 ©2 (@0

~

In the circuit shown, the ammeter reads 2 A. 5:%
The resistance of ammeter is negligible. What =V 11

is the value of R? Q ||
@) 20 b)30 "/ | xAAF}
©5Q (d) 6

G =

2=

A galvanometer together with unknown resistance in series is connected to two identical batteries
each of emf 1.5 V. When the batteries are in series the galvanometer registers a current of 1
ampere. When the batteries are in parallel the current is 0.6 ampere. What is the internal resistance
of the battery?

1
(a) 5Q (b) EQ (©)0.2Q (d) 0.8
The resistance across AB is
5 7
a) — R b) — R
(@) 5 (b) 5
(©1R d)2R
In the circuit shown in figure, the current in 2Q A
resistor is
(@4A (b) 10 A 40
(c)5A (d) none
6Q
B
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14.

15.

16.

17.

18.

19.

20.

The effective resistance between point P and Q of
the electrical circuit shown in the figure is

@ 2Rr/(R+r)

0)8R(R+r)/(3BR+T)

(c) 2r+4R

(d5R/2R+2r

The equivalent resistance between point A and B is

@R (b) R/4
(c) 4R @ =2
3
All resistance shown in circuit are 2Q each. The A AN E
current in the resistance between D and E is
@5A (b) 25 A r
©1A (d)75A C E
Vv
F C F
In the circuit shown in figure, power supplied by the 10V 10
battery is | ANAAAA
@ 16w (b) 20 W
(c)4W (d) 18 W
4Q

A milliammeter of range 10 mA has a coil of resistance 1 Q. To use it as an ammeter of range 1 A,
the required shunt must have a resistance of

1 1 1 1
a) —Q b) —Q c) —Q d =-Q
()101 ()100 ()99 ()9
Two cells with emfs ¢, =1.3V and g, = 1.5V are 5=13V
connected as shown. The voltmeter reads 1.45 V. If | |
r; and r, be the internal resistance of the cells, then | m
r
the ratio —is \\_9
r, =15V
I
@11 (b)3:1 (c)1:2 (d) none
An infinite ladder network consisting of 1 Q and 2 1< 1C 1<

Q resistors is shown in the figure. The effective
resistance of the network across AB is

—
y ]

@5Q (b) 3.5Q ©)2Q (d) none
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MORE THAN ONE CHOICE CORRECT

In the given circuit, when key K is open, reading of
ammeter is I. Now key K is closed. Then the correct 5~ ~
statement is:

(a) If &1 = IR, reading of the ammeter is I.

(b) If IR < g; < 2IR, reading of the ammeter is greater l_/K (@
than I.

(c) If &1 = 2IR, reading of the ammeter will be zero.
(d) Reading of ammeter will not change.

Six equal resistances are connected between points P,

Q, and R as shown in the figure. Then the net resistance

will be

(a) maximum between P and Q

(b) maximum between P and R

(¢) minimum between P and Q

(d) minimum between P and R Q R

A metallic conductor of irregular cross-section is as
shown in the figure. A constant potential difference is (1) Q Q )(2)
applied across the ends (1) and (2). Then

(a) the current at the cross-section P equals to the current at the cross-section Q.

(b) the electric field intensity at P is less than that at Q.

(c) the rate of heat generated at Q is greater than that at P.

(d) the number of electrons crossing per unit area of cross-section at P is less than that of Q.

When no current is passed through a conductor, then

(@) the free electrons do not move.

(b) the average speed of a free electron over a large period of time is zero.
(c) the average velocity of a free electron over a large period of time is zero.
(d) the average of the velocities of all the free electrons at an instant is zero.

When the terminals of a cell of e.m.f. 1.5 V are connected to an ammeter of resistance 4Q. The
ammeter reads 0.30 amp. Which of the following statements is/are correct?

(a) The cell is non-ideal.

(b) If a 4Q) resistor is also connected across terminals of the cell, the ammeter will read 0.50 amp
(c) If a 4Q2 resistor is also connected across the terminals of the cell, one-third of the electrical
power generated will dissipate as heat within the cell.

(d) If a voltmeter of resistance 4Q is used after removing ammeter from circuit to measure
potential difference between terminals of the cell, it will read 1.2V.

The charge flowing in a conductor varies with time as g =at —bt?, where a and b are positive

constants. The current in the conductor
(a) decreases linearly with time (b) increases linearly with time
(c) changes at the rate of —2b (d) becomes zero after time = a/b

Two bulbs have same specified voltage but different power ratings. When they are connected
individually across a source of voltage V, both produce H amount of heat in time t; and t,
respectively. When used together across the same source, they produce H amount of heat in time t.
Then

(a) if they are in series, t=1t; + 1, (b) if they are in series, t=2 (t; + tp)
(c) if they are in parallel, t = U (d) if they are in parallel, t = _ Ul
t, +1, 2(t, +1,)
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10.

A galvanometer has a resistance of 100 Q and a full scale range of 50 pA. If a resistance is added
to it, it can be used as a voltmeter or as a high range ammeter. Then

(a) If 10 k) resistance is added in series, it can be used as a voltmeter of range 50 V

(b) If 200 k< resistance is added in series, it can be used as a voltmeter of range 10 V

(c) If 1 Q3 resistance is added in parallel, it can be used as a ammeter of range 5 mA

(d) If 1 Q resistance is added in parallel, it can be used as a ammeter of range 10 mA

A uniform wire is shaped into a regular n-sided polygon (n is even). The resistance of total wire is
R. Then

(a) The maximum resistance of the polygon between any two corners is R/4

(b) The maximum resistance of the polygon between any two corners is R/n

- . . R(n-1

(c) The minimum resistance of the polygon between any two corners is #
n
(d) The minimum resistance of the polygon between any two corners is R/n

A wire of non-uniform cross-section is connected through a potential source. The quantities that
will remain independent of area of cross section are

(@) the charge flowing per unit time (b) current density

(c) drift speed (d) free electron density
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EXERCISE - |11

MATCH THE FOLLOWING

Note: Each statement in column — I has one or more than one match in column —II.
1. Match the following
Column -1 Column -11

l. Electric conductivity of a conductor depends on A. length of conductor.
I1.  Conductance of a conductor depends on B. Temperature
I1l1. For a given conductor and at a given temperature, C. Nature of conductor

current density depends on
IV. For a given potential difference applied across a D. Electric field strength

conductor, current in it will depend on E. Area of cross section of conductor

REASONING TYPE

Directions: Read the following questions and choose

(A) If both the statements are true and statement-2 is the correct explanation of statement-1.
(B) If both the statements are true but statement-2 is not the correct explanation of statement-1.
(C) If statement-1 is True and statement-2 is False.

(D) If statement-1 is False and statement-2 is True.

Statement-1: There is no current in the metals in the absence of electric field.
Statement-2: Motion of free electrons are random.

@ (A) (b) (B) (© (©) (d) (D)

Statement-1: In meter bridge experiment, a high resistance is always connected in series with a
galvanometer.
Statement-2: As resistance increases current through the circuit increases.

@ (A) (b) (B) (© (©) (d) (D)

Statement-1: A potentiometer of longer length is used for accurate measurement.

Statement-2: The potential gradient for a potentiometer of longer length with a given source of emf
becomes small.

(a) (A) (b) (B) (c) (C) (d) (D)
Statement-1: Potential difference across the battery is always equal to emf of the battery.
Statement-2: Work done by the battery per unit charge is the emf of the battery.

() A (b)B (cC (d)D

Statement-1: In a simple battery circuit the point at the lowest potential is positive terminal of the
battery.

Statement-2: The current flows towards the point of the lower potential in the circuit, but it does not
flow in a cell from positive to the negative terminal.

(@ (A) (b) (B) (© (©) (d) (D)
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LINKED COMPREHENSION TYPE

In the circuit shown AB is a 10 Q uniform slide
wire 50 cm long. E; is 2 V accumulator of
negligible internal resistance. R; and R, are 15 Q and 5

Q respectively. When K; and K, are both open, the

galvanometer shows no deflection when AJ = A4

31.25 cm. When K; and K, are both closed the ‘é

balance length AJ =5 cm. é |
—ANMN—

The emf of the cell E,,

@05V (b) 1V

(c)15V d)2v

The internal resistance of the cell E,,

@750 (b)8Q

()10 d2Q

The balance length AJ when K; is open and K; is closed

(@) 12.5cm (b) 13.5cm

(c) 14.5cm (d) 15.5cm
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EXERCISE - IV

1.

SUBJECTIVE PROBLEMS

In the circuit shown find the potential difference R;=2Q
(Ve — Va) and the rate of production of heat across R;. —ANNN—
R1 =20
—AA— —
120V
— B
A =
30V R, =2Q
A heater is designed to operate with a power of 1000 W in a 1nc H=ar
100 V line. It is connected in combination with a resistance AAA D
of 10 ohm and a resistance R to a 100 volt mains as shown
in the circuit. What should be the value of R so that the
heater operates with a power of 62.5 watt? ~
—o O—
g (3, V

A wire of resistance 0.1 ohm/cm is bent to form a square ABCD of side 10 cm. A similar wire is
connected between the corners B and D to form the diagonal BD. If 2 volt battery of negligible
internal resistance is connected across A and C, calculate the total power dissipated.

The current i through a rod of a certain metallic oxide is given by i=0.2V"2, where V is
potential difference across it. The rod is connected in series with a resistance to a 6 volt battery of
negligible internal resistance. What should be series resistance in Q so that power dissipated in the

resistance is twice that of rod. (\/E =1.4)

Find the current flowing in the resistor R in the
circuit shown.

The internal resistance of the batteries are
negligible.

(given g, =20V, ¢ = 60V, R, =10 Q3, R; =5Q and
R =10Q)

An electrical circuit is as shown in the
Figure. Calculate the potential difference
across the resistor of 400 ohm, as will be
measured by the voltmeter V of resistance 400 ©

400 ohm, either by applying Kirchhoff’s
rules or otherwise. 100 © 100 Q 200 ©
100 @
I
30V
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10.

Consider the potentiometer circuit arranged as in E
figure. The potentiometer wire is 600 cm long. At | | andon
what distance (in cm) from the point A should the |
jockey touch the wire to get zero deflection in the =
galvanometer? E
@]
B2
Find the effective resistance between the = 11
points A and B of the following network. W VAW
=X — 5
AW VWA
T =X
Find the resistance of a wire frame shaped as a cube as in 6 7
figure when measured between points
(@) 1-2; (b) 1-3
The resistance of each edge of the frame is 12 O 2 3
5
8
1 4
12|V 10
If a and b are connected, find the L N
current (in mA) in the 12 V cell in the
given circuit. 20 1TQ
10|V 10 3Q
a b A
20 20
? V 10
Il—
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ANSWERS

EXERCISE - |

NEET-SINGLE CHOICE CORRECT

1. (@) 2. () 3. (d) 4. (b) 5. (b)
6. (a) 7. @) 8. (c) 9. (c) 10. (d)
11. (b) 12. (a) 13. (a) 14. (c) 15. (a)
16. (a) 17. (b) 18. (c) 19. (b) 20. (a)
21. (b) 22. (a) 23. (c) 24. (a) 25. (a)

EXERCISE - ||

HT-JEE-SINGLE CHOICE CORRECT

1. (c) 2. (b) 3. (d) 4. (d) 5 (b

6. (a) 7. (d) 8. (d) 9. (c) 10. (d)

11. (b) 12. (a) 13. (b) 14. (a) 15. (a)

16. (b) 17. (b) 18. (c) 19. (b) 20. (c)
MORE THAN ONE CHOICE CORRECT

1. (ac) 2. (a,d) 3.(a,b,c,d) 4. (c,d) 5.(a,c,d)

6. (ac) 7. (ac) 8. (b,c) 9. (ac) 10. (a,d)

| EXERCISE - |11 |

MATCH THE FOLLOWING

=

I-B,C;II-A/B,CE; lll-D;IV-AB,C,E

REASONING TYPE

1. (a) 2. () 3. (a) 4. (d) 5. (d)

LINKED COMPREHENSION TYPE

1. (a) 2. (a) 3. (@
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EXERCISE - IV

10.

50V, 2450 W

5 ohm

4 W

14 Q

5A

20V

320 cm

4Q

() 7Q (i) 9 Q

464 mA

SUBJECTIVE PROBLEMS
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IMPORTANT PRACTICE QUESTION SERIES FOR IIT-JEE EXAM - 1

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Q.8

Q.9

Q.10

A current of 5 Amp exist on a 10 ohm resistance for 4 min. How much charge pass through any
cross-section of the resistor in this time ?

(1) 12 coulombs (2) 120 coulombs

(3) 1200 coulombs (4) 12000 coulombs

The electric current in a liquid is due to the flow of -
(1) electron only

(2) positive ions only

(3) negative and positive ions both

(4) electrons and positive ions both

The electric current in a discharge tube containing a gas is due to -
(1) electron only

(2) positive ions only

(3) negative ion and positive ions both

(4) electrons and positive ions both

A steady current is passing through a linear conductor of non-uniform cross-section. The net
guantity of charge crossing any cross-section per second is -

(1) independent of area of cross-section

(2) directly proportional to the length of conductor

(3) directly proportional to the area of cross-section

(4) inversely proportional to the lengths of conductor

A current (l) flows through a uniform wire of diameter (d) when the mean drift velocity is v. The
same current will flow through a wire of diameter d/2 made of the same material if the mean
drift velocity of the electron is -

(1) v/4 (2)v/2  (3)4v (4) 2v

A wire of non-uniform cross-section is carrying a steady current. Along the wire -
(1) current and current density are constant

(2) only current is constant

(3) only current density is constant

(4) neither current nor current density is a constant

When a potential difference (V) is applied across a conductor , the thermal speed of electrons is -

(1) zero (2) proportional to JT
(3) proportional to (T) (4) proportional to V

Specific resistance of a wire depends on the
(1) length of the wire

(2) area of cross—section of the wire

(3) resistance of the wire

(4) material of the wire

A cross—sectional area of a copper wire is 3 x 10 m2. The current of 4.2 amp is flowing through
it. The current density in amp/m? through the wire is —

(1) 1.4 x 103 (2)1.4x 104

(3)1.4x10° (4)1.4x 108

The resistance of some substances become zero at very low temperature , then these substances
are called —

(1) good conductors (2) super conductors
(3) bad conductors (4) semi conductors
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Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

The resistance of wire is 20Q2. The wire is stretched to three times its length. Then the resistance
will now be —

(1)6.67 Q2 (2)60Q

(3)120Q (4) 180 Q

The dimensions of a mangnin block are 1 cm x 1 cm x 100 cm. The electrical resistivity of mangnin
is 4.4 x 107 ohm—meter. The resistance between the opposite rectangular faces is —

(1) 4.4x1070ohm (2)4.4x103ohm

(3)4.4x10°0ohm (4)4.4%x10tohm

If the temperatures of iron and silicon wires are increased from 302C to 50°C, the correct
statement is—

(1) resistance of both wires increase

(2) resistance of both wires decrease

(3) resistance of iron wire increases and the resistance of silicon wire decreases

(4) resistance of iron wire decreases and the resistance of silicon wire increases

When the resistance of copper wire is 0.1Q2 and the radius is 1 mm, then the length of the wire is
(specific resistance of copper is 3.14 x 108 ohm x m) -
(1) 10cm (2)10m (3) 100 m (4) 100 cm

When the resistance wire is passed through a die the cross—section area decreases by 1%, the
change in resistance of the wire is -
(1) 1% decrease (2) 1% increase
(3) 2% decrease (4) 2% increase

In the following diagram two parallelopipedA and B are of the same thickness. The arm of B is
double that of A. Compare these resistances and find out the value of R,/R, is —

4 Aﬁ(}a 4 fﬁsf% 2ai
‘t\.‘T» | _ |

t 2a
W1 (22 (3)% (4) 4

When the temperature of a metallic conductor is increased its resistance -
(1) always decreases

(2) always increases

(3) may increase or decrease

(4) remains the same

The resistance of a semi-conductors -

(1) increases with increase of temperature

(2) decreases with increase of temperature

(3) does not charge with charge of temperature

(4) first decreases and then increases with increase of temperature

Ohm's law is valid when the temperature of the conductor is -
(1) constant (2) very high
(3) very low (4) varying
A certain piece of copper is to be shared into a conductor of minimum resistance . Its length and
diameter should be respectively -
(1)¢,d (2)2¢,d (3)¢/2,2d(4)2¢,d/2
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Q.21 A wire has a resistance of 10Q2 . A second wire of the same material is having length double and
radius of cross-section half that of the wire. The resistance of the second wire is -
(1)20Q  (2)40Q (3) 80Q2 (4) 10Q

Q.22 A cylindrical copper rod is reformed to twice its original length with no change in volume. The
resistance between its ends before the change was (R). Now its resistance -
(1) 8R (2)6R  (3) 4R (4) 2R

Q.23 The length of a conductor is halved. Its conductance will be -
(1) halved (2) unchanged
(3) doubled (4) quadrupled

Q.24 Net resistance between X and Y is —

X 'R R
Yy R R

(1) R (2)2R  (3) % (4) 4R

Q.25 Net resistance between X and Y is -

20Q2
(1)5Q (2)10Q (3)15Q (4)60Q

Q.26 Net resistance between X and Y is -

(1)4Q (2)455Q (3)2Q (4)200Q

Q.27 The equivalent resistance between the terminal point P and Q is 4€2 in the given circuit, then find
out the resistance of R in ohms -

R
P 3
R
R R
AW
AW
R
(1)7 (2) 4 (3)2 (4)5

Q.28 Ata point Xi =0 in a circuit with one emf source, then-
(1) the resistance of the circuit is zero
(2) the point is the junction point
(3) the emf of the source is infinity
(4) this is not possible
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Q.29 For the following circuits, the potential difference between X and Y in volt is —

A 20 20 v

2Q 20

X" 20 20

2 4
(1) 3 (2) 3 (3)

©|loco W

5
(4) 3

Q.30 Reading of ideal .ammeter in ampere for the following circuit is —
20

2V 3V 20 _
—

20
M iy
—nt
i/vvvw
20
(11 (2)2 (3)3 (4) 4

1
&
<

Q.31 Inaclosed circuit the sum of total emf is equal to the sum of the —
(1) currents
(2) resistances
(3) products of current and the resistances
(4) none of the above

Q.32 For following diagram the galvanometer shows zero deflection, then the value of R is -

(1)52Q  (2)50Q (3)100Q (4)25Q
Q.33 For following circuit the value of total resistance between X and Y in ohm is -
R R
X §2R Y
R R
(1)R (2)4R (3)5R (4)6R

Q.34 The equivalent resistance in series combination is-
(1) smaller than the largest resistance
(2) larger than the largest resistance
(3) smaller than the smallest resistance
(4) larger than the smallest resistance

www.vartmaaninstitutesirsa.com




Q.35

Q.36

Q.37

Q.38

Q.39

Q.40

The equivalent resistance of resistors in parallel is always -

(1) higher than the highest of component resistor

(2) less than the lowest of component resistors

(3) in between the lowest and the highest of component resistors
(4)equal to the sum of the component resistors

When n identical resistances of value 'r' each are connected in parallel, the equivalent resistance
is x. The resultant resistance when they are connected in series is-
(1) nx (2)n2x  (3)rnx (4) r2x/n

Five identical resistance are connected as shown in fig. The equivalent resistance between point
(A) and (B) is -
B

V=V =AOV=0=D0

A
(1) R (2)5R  (3)R/5 (4) 2R/5

Five resistance are connected as shown in the adjoining figure. The equivalent resistance
between Aand B is -

Q
D AN c
10Q2
3(2% % 5Q
100
A AN B
(1) 350 (2) 50
(3) 15/4Q (4) 250

The equivalent resistance between points (A) and (B) in the adjoining fig. is one ohm. What is the
value of middle resistance -

C
10 20
A B
10 20
D
(1) 92 (2)1Q2  (3)6Q (4)3Q2

Four wires of equal length and of resistance 5 ohm each are connected in the form of a square.
The equivalent resistance between the diagonally opposite corners of the square is-

(1) 50hm (2) 10 ohm

(3) 20 ohm (4) 5/4 ohm

www.vartmaaninstitutesirsa.com




Q.41

Q.42

Q.43

Q.44

Q.45

Q.46

The effective resistance (in Q2) between (B) and (C) of letter (A), containing resistance as shown in
fig. as

(1) 60 (2) 40
(3) 80/3 (4) 160/9

Four identical resistances are joined as shown in fig. The equivalent resistance between points (A)
and (B) is R,. The equivalent resistance between points A and C is R, then ratio of R,/R, is -

1Q
A A B
1(2% %19
D A c
1Q
(1)1:1 (2)4:3 (3)3:4 4)1:2

Kirchhoff's first law is Zi = 0 at a junction deals with -
(1) conservation of charge

(2) conservation of energy

(3) conservation of momentum

(4) conservation of angular momentum

Kirchhof's second law is based on law of conservation of -
(1) charge

(2) energy

(3) momentum

(4) sum of mass and energy

In the adjoining fig. there is no deflection in the galvanometer . Then R is equal to -
20 RQ
Mm

(1)2Q  (2)30Q (3)6Q (4) (2/3)Q

Five resistances are connected as shown in fig. The effective resistance between the points A and
Bis -

C
20 3Q
A B
40 6Q
D
(1) 10/3Q (2)20/3Q (3) 15Q (4) 6Q
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Q.47

Q.48

Q.49

Q.50

Q.51

Q.52

Q.53

Reading of ammeter is -
+ =

2v

i

2Q) 2Q)

+I I%V
2
(1)1 202 () 3 (4)3
In the following circuit the resultant emf between AB is -
Es
[
- H -
A El E2 E4 B
Es

(1)E,+E,+E;+E,
(2)E,+E,+2E, +E,
(3) E, +E, +(E;/2) + E,
(4) E, +E, + (E,;/4) + E,

Two cells of same emf E and internal resistance r are connected in parallel with a resistance of R.
To get maximum power in the external circuit, the value of Ris -

(WR=7 (2)R=r
(3)R=2r (4)R=4r

A cell of e.m.f (E) and internal resistance (r) is connected in series with an external resistance (nr.)
then the ratio of the terminal p.d. to E.M.F is -

(1) 1/n (2) 1/(n+1)

(3) n/(n+1) (4) (n+1)/n

The terminal potential difference of a cell, when short circuited is -
(1) E (2) E/2

(3) zero (4) E/3

Five dry cell each of e.m.f 1.5V are connected in parallel. The e.m.f of the combination is -
(1)7.5V (2)0.3Vv
(3)3v (4)1.5Vv

Two bulbs , one of 50 watt and another of 25 watt are connected in series to the mains, the ratio
of the current through them is -

(1)2:1

(2)1:2

(3)1:12

(4) can't be determined without the p.d. of the main supply

www.vartmaaninstitutesirsa.com




Q.54

Q.55

Q.56

Q.57

Q.58

Q.59

Q.60

Q.61

Constant voltage is applied between the two ends of a uniform metallic wire. The heat developed
is doubled if -

(1) both the length and radius of the wire are halved

(2) both the length and radius of the wire are doubled

(3) the radius of wire is doubled

(4) the length of the wire is doubled

Two electric bulbs rated P, watt V volt and P, watt V volt are connected in parallel across
V volt mains then the total power is -

(1) P, +P, (2) 4/PP,
(3) PP, (4) (P +Py)
(P, +P,) PP,

Lamps used for the house lightening are connected in -
(1) series (2) parallel
(3) mixed grouping (4) arbitrary manner

Two electric bulbs whose resistances are in the ratio of 1 : 2 are connected in parallel to a
constant voltage source. The power's dissipated in them have the ratio -
(1)1:2 (2)1:1 (3)2:1 (4)1:4

An electric bulb is rated 220 volt and 100 watt. The resistance of the filament of the electric bulb
is -

(1)2.2Q (2)2.2x104Q

(3)484 Q2 (4) 100 Q2

Three electric bulbs 40W , 60W and 100W are designed to work on a 220V mains. Which bulb will
burn most brightly if they are connected in series across 220V mains -

(1) 100W bulb

(2) 60W bulb

(3) 40 W bulb

(4) all bulbs will burn equally brightly

If the current in a electric bulb drops by 2% then the power decreases by -
(1) 1% (2) 2% (3) 4% (4) 16%

If the current in an electric bulb decreases by 0.5 percent, then the power in the bulb decreases
approximately by -

(1) 0.5 percent (2) 1 percent

(3) 2 percent (4) 0.25 percent
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IMPORTANT PRACTICE QUESTION SERIES FOR IIT-JEE EXAM - 2

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Q.8

The current (I) and voltage (V) graphs for a given metallic wire at two different temperature (T,)
and (T,) are shown in fig. It is concluded that -

1 i

T,
_>V
(H)T1,>T, (2)T,<T,
(3) T,=T, (4) T,=2T,

A 39C rise in temperature is observed in a conductor by passing a certain current. When the
current is doubled, the rise in temp -
(1) 15eC  (2) 129C (3)9eC (4) 3eC

A wire of resistance 0.5Q2 m~ is bent into a circle of radius 1m. The same wire is connected across
a diameter AB as shown in fig. The equivalent resistance is -

(3)

— 4) (n+1) Q

You have three equal resistance. How many different combination can you have with these
resistances -
(1) 2 (2)3 (3)4 (4)6

An electron charge (e) is revolving in a circular orbit of radius (r) round a nucleus of charge (Ze)
with speed (v). The equivalent current is -

(1) zero (2) e.v/2mr

(3)Ze . v/2mr (4) e. 2mr/v

In Wheat stone's bridge P =9 ohm, Q = 11 ohms, R = 4 ohm and S = 6 ohms. How much
resistance must be put in parallel to the resistance (S) to balance the bridge

(1) 24 ohms (2) (44/9) ohm

(3) 26.4 ohms (4) 18.7 ohms

A wire of resistance 2Q) is redrawn so that its length becomes four times. The resistance of the
redrawn wire is —
(1) 22 (2)8Q2 (3)16Q2 (4)32Q2

Two wires of equal lengths and of material (x) and (y) have same resistance. The ratio of the radii
of two wires is 1 : 2. The ratio of the specific resistance of the two materials is —
(1)21:2 (2)1:2 (3)1:4 (4)4:1
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Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

A wire is cut into 4 pieces, which are put together side by side to obtain one conductor. If the
original resistance of the wire was (R). The resistance of the bundle will be -

(1) R/4 (2) R/8

(3) R/16 (4) R/32

The current -voltage variation for a wire of copper of length (L) and area (A) is shown in fig. The
slope of the line will be -

y

| —
(1) less if experiment is done at a higher temperature
(2) more if a wire of silver of same dimensions is used
(3) will be doubled if the lengths of the wire is doubled
(4) will be halved if the length is doubled

The internal resistance of cell is 0.1Q and its emfis 2V. When a current of 2A is being drawn from
it, the potential difference across its terminals will be -

(1) more than 2V~ (2) 2V

(3)1.8v (4) none of the above

A dry cell has an e.m.f of 1.5V and internal resistance 0.5Q. If the cell sends a current of 1A
through an external resistance the p.d. of the cell will be -

(1) 1.5v (2) 1v

(3)0.5v (4)ov

Twelve wires of equal resistance (R) are connected to form a cube. The effective resistance
between two diagonal ends will be -

(1)5/6 R (2)6/5R

(3)3R (4)12R

A wire has resistance 12 ohms. It is bent in the form of a circle. The effective resistance between
the two points on any diameter of the circle is -
(1)12Q2 (2)24Q2 (3)6Q (4)3Q2

Five cells each of e.m.f (E) and internal resistance (r) are connected in series. If due to oversight
one cell is connected wrongly ,then the equivalent e.m.f and internal resistance of the
combination is -

(1) 5E and 5r (2) 3E and 3r
(3) 3E and 5r (4) 5E and 4r
In fig the equivalent resistance between points (x) and (y) -
30
10 30
Xe AW AN
40 30 4(2%49
ye AW AMW
6Q
AWM
60
(1)16Q2 (2)14Q (3)11Q (4) 18Q2
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Q.17 Inthe circuit shown in fig, the reading of voltmeter is -

(1)1.33V (2)0.8V
(3)2.0V (4) 1.6V

Q.18 Five identical lamps each resistance R = 1100Q2 are connected to 220V as shown in fig. The
reading of ideal ammeter (A) is -

220V %R R %R %R %R

%, (1) 1/5 A (2) 2/5 A
(3)3/5A (4)1A

Q.19 If fig. the difference of potential between (B) and (D) is -

(1) + 0.67V (2) -0.67V
(3) 2v (4) 1.33V

Q.20 Infigthe current through resistance (R) is -

r=1Q, E;=10V R
[ AN
«5A
— MW
= r,=1Q
—8A
AN
(1) 3A (2) 13A
(3)6.5A (4) 9A
Q.21 Inthe adjoining figure, the reading of an ideal voltmeter (V) is zero. Then the relation between R,
r,,andr,is -
E
| | —
I Iy
R
AN
(I)R=r,—r; (2)R=r,-r,
(3)R=r, +r, (4)R= L2
o+,
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Q.22

Q.23

Q.24

Q.25

Q.26

In fig the ratio of power dissipated in resistors R; and R, is -
V=10volt

1] 1}
R1:ZQ RZZSQ
LWW‘ AMW

In fig the ratio of current in 3CQ2 and 1Q) resistance is -

(1)1:4 (2)4:1
(3)1:2 (4)2:1

3A 10 3Q y
—>-—A\MWWN

60
(1)1 (2)1/3
(3)2/3 (4)3

Fig represents a part of a closed circuit. The potential difference between (A) and (B) i.e.
V,—V,is -

A 3A ! 1Q 1 60 B
EVAR

(1) 24V (2) ov

(3) 6V (4)18Vv

In fig., the steady state voltage drop across capacitor (C) is -

R,
1|
|
V]
T )
Ry
(1) vV (2) L
{Rs( R,R; H
R;+R;
VR
(3) %3 (4)
R, +Rj R, +Rj

In fig the steady state current in 2Q resistance is-

20
A—i :x iiB
. 40
|} AW
C=0.2uF 2.80
|t AN
6V
(1) 1.5A (2)0.9A
(3)0.6 A (4) zero
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Q.27

Q.28

Q.29

Q.30

Q.31

Q.32

Q.33

Q.34

In fig the current in 3QQ and 6 resistance are respectively-

3Q
P —
11A 60
C 90
_‘
(1)7.33A,3.067A (2)3.67A,7.33A
(3)6A, 3A (4) 3A, 6A

A battery of 20 cells (each having e.m.f 1.8V and internal resistance 0.1ohm ) is charged by 220
volts and the charging current is 15A. The resistance to be put in the circuit is -

(1) 10.27 ohm (2) 12.27 ohm

(3) 8.62 ohms (4) 16.24 ohms

A battery is connected in series with an external resistance. The current in circuit is lamp. and 0.7
amp When external resistance equals 502 and 8Q respectively the internal resistance of the
battery is -

(1) 0.2Q (2) 0.5Q

(3)2Q (4)0.6 Q

In the above question the maximum current is -
(1) 8 amp (2) 4 amp
(3) 3.5 amp. (4)1amp

A house is served by a 220V supply line . In a circuit protected by a fuse marked 9A. The
maximum number of 60W lamps in parallel that can be turned onis -
(1) 44 (2)20 (3)22 (4) 33

The two head lamps of a car are in parallel and they together consume 48 watts with the help of
a 6V battery. The resistance of each bulb is -

(1) 0.67 ohm (2) 3.0 ohms

(3) 4.0 ohms (4) 1.5 ohms

A 25 watt, 220 volt bulb and a 100 watt, 220 volt bulb are connected in series across a 440 volt
line -

(1) only 100 watt bulb will fuse

(2) only 25 watt bulb will fuse

(3) both bulbs will fuse

(4) none of the bulb will fuse

In the circuit below, ammeter (A) reads 0.5A. Bulbs L, and L, are brightly lit, but L, is not lit. What
is the reason for L, not being lit ?

n
Y

1]
L
(1) the ammeter is faulty

1 L, Ls
(2) the filament of L, is broken

(3) the resistance of L, is much lower than that of L and L,
(4) there is a break in the connecting wire between L, and L,
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Q.35

Q.36

Q.37

Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

All bulbs in figure below are identical which, bulbs light most brightly -
| |

3 4
S Q9
2
Y
(1) 1 only (2) 2 only

(3)3and 4 only (4)1and5

A cell of e.m.f (E) volt and internal resistance (r) ohms is connected to an external resistance of (r)
ohms. The potential difference across the terminals of the cell will be

(1) E volt (2) E/2 Volt

(3) E/4 volt (4) 2E volt

When a cell is connected to 1 ohm resistance, 1 ampere current flows through the circuit. When 3
ohm resistance issued then 0.5 amp current flows, then internal resistance of the cell is -
(1) 10 (2)15Q((33)2Q (4)2.5Q

An electric kettle has two coils. When one of these is switched on, the water in the kettle boils in
6 minutes. When the other coil is switched on, the water boils in 3 minutes. If the two coils are
connected in series, the time taken to boil the water in the kettle is-

(1) 2 min. (2) 3 min.

(3) 6 min. (4) 9 min.

In question 39, if the two coils are connected in parallel, then the total time taken to boil the
water in kettle is -

(1) 2 minutes (2) 3 minutes

(3) 6 minutes (4) 9 minutes.

A resistance coil of 60 Q is immersed in 42 kg of water. A current of 7 A is passed through it. The
rise in temperature of water per minutes is -

(1) 4eC (2) 82C

(3) 1eC (4) 12°C

A coil of wire of resistance 50Q is embedded in a block of ice and a potential difference of
210V is applied across it. the amount of ice which melts in 1 second is -

(1)0.262 g (2)2.62¢

(3)26.2¢ (4)0.0262 g

In the circuit shown in fig. the heat produced in 5 Q resistor due to a current flowing in it is
10 cal/s. The heat produced in 4 Q resistor is -

40 6Q
—AMW AMW
] 50
AW
(1) 4 cal/s (2) 1 cal/s
(3) 2 cal/s (4) 3 cal/s

‘N’ equal resistors connected in series across a source of e.m.f together dissipate 4 watts of
power. The power dissipated when the same resistors are connected in parallel across the same
source of e.m.f is 64 watts. The number of resistors ‘N’ is equal to -

(1)8 (2)4

(3) 16 (4)2
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Q.44

Q.45

Q.46

Q.47

Q.48

Q.49

Q.50

The same mass of copper is drawn into two wires 1 mm thick and 2 mm thick. If the two wires are
connected in series and the current is passed, the heat produced in the wires will be in the ratio -
(1)2:1 (2)4:1
(3)1:16 (4)16:1

Forty electric bulbs are connected in series across a 220 V supply. After one bulb is fused the
remaining 39 are connected again in series across the same supply. The percentage with which
the illumination of the bulbs will change will be -

(1) 10.25% (2) 7%

(3) 5% (4) 2.5%

A cell of e.m.f. E and internal resistance r supplies currents for the same time t through external
resistance R; = 100 Q and R, = 40 Q separately. If the heat developed in both the cases is the
same, then the internal resistance of the cell is given by -

(1) 28.6 2 (2)70Q

(3)63.3Q2 (4)140Q

Two bulbs of 500 watt and 200 watt are manufactured to operate on 220 volt line. The ratio of

heat produced in 500 watt and 200 watt, in two cases, when first they are joined in series and
secondly in parallel, will be -

5 2 55
25 22
@22 w22

A capacitor of capacitance 3uF is first charged by connecting across a 10 V battery, then it is
allowed to get discharged through 2Q and 4Q resistor by closing the key K fig. The total energy
dissipated in 2Q2 resistor is equal to -

C=3uF
||
11
K>
20
40
A
(1) 0.15 mJ (2) 0.5 mJ
(3) 0.05 mJ (4) 1.0 mJ

The bulbs A, B and C are connected as shown in fig. The bulbs B and C are identical. If the bulb Cis

fused -
H—

A Y
Q @
(1) both A and B will glow more brightly

(2) both A and B will glow less brightly

(3) A will glow less brightly and B will glow more brightly
(4) A will glow more brightly and B will glow less brightly.

How much electrical energy in kilo-watt hour is consumed in operating ten 50 watt bulbs for
10 hours per day in a month of 30 days ?
(1) 1500 (2) 15000 (3)15 (4)150
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Q.51

Q.52

Q.53

Q.54

Q.55

Q.56

Q.57

A charge of 2 x 1072 C moves at 30 revolution per second in a circle of diameter 0.80 m. The
current linked with the circuit will be -

(1)0.1A (2)0.2 A

(3)0.4 A (4)0.6 A

The current in a copper wire is increased by increasing the potential difference between its end.
Which one of the following statements regarding n, the number of charge carriers per unit
volume in the wire and v the drift velocity of the charge carriers is correct -

(1) nis unaltered but v is decreased

(2) nis unaltered but v is increased

(3) nisincreased but v is decreased

(4) nisincreased but v is unaltered

A wire of resistance 32 Q is melted and drawn into a wire of half of its original length. The
resistance of new wire and percentage decrease in resistance -

(1) 802, 75% (2) 802, 50%

(3) 1692, 75% (4) 1692, 50%

Consider two conducting wires of same length and material, one wire is solid with radius r. The
other is a hollow tube of outer radius 2r while inner r. The ratio of resistance of the two wires will
be -

(1)1:1 (2)1:2 (3)1:3 (4)1:4

A carbon and an aluminium wire connected in series. If the combination has resistance of
30 ohm at 0°C, what is the resistance of carbon and aluminium wire at 0°C so that the resistance
of the combination does not change with temperature - [o. = 0.5 x 103 (C°)* and o, = 4 x 1073
()

Lo Lo @ 2o, 2a
3 3 3 3
(3)10Q, 80 Q (4)800Q,10Q

A resistance R, is connected in parallel with a resistance R, what resistance R; must be connected
in series with the combination of R, and R, so that the equivalent resistance is equal to the
resistance R, -

2 2
(1) R1 (2) (R1+R2)
2 2
(3) —R2 (a) BL

An infinite ladder network of resistance is constructed with 1Q and 22 resistance. The 6V battery
between A and B has negligible internal resistance. The current that passes through 2Q2 resistance
nearest to the battery is -

1Q 1Q 1Q

6V'|' %ZQ %ZQ 1%29 To infinity

(1) 1A (2) 1.5 A
(3)2 A (4) 2.5 A
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Q.58

Q.59

Q.60

Q.61

Q.62

Q.63

A potential difference of 200 V is applied to a coil at a temperature of 15°C and the current is
10A. What will be the mean temperature of the coil when the current has fallen to 5A, the
applied voltage being the same as before -

(Given o = 1 C1at0°C)
234

(1) 254° (2) 256°
(3) 258° (4) 264°

In a given electric circuit the potentials at the points a, b and care 30V, 12 V and 2 V respectively.
The current through resistors 10 2, 20 2 and 30 Q are -
200
100 b

fob]

30Q2
(1)1,0.4,0.6 (2)2,0.8,1.2
(3)0.6 A, 0.4 A, 1A (4) None of these

If the reading of ammeter A, in figure is 2.4 A, what will the ammeter A, and A; read ?
(Neglecting the resistances of ammeters) -

200
100 @
&
@ 30Q
(1)1.6A,2.3A (2)1.6A,4.0A
(3)4.0A,1.6 A (4)2.3A,1.6A

The emf of the battery shown in the figure is given by -
2Q 20 10

6Q 20 =1Q

il
1A
(1)6V (2)12v  (3)18V (4)8V
The potential difference between points A and B is -
2V, 1Q
3V, 1Q
—o
A B
4V, 1Q
(1)2Vv (2)6V (3)4Vv (4)3v
In the given figure the ratio of current in 8Q2 and 3Q will be -
40 8Q
I12V 40
8 3 4 3
1) = 2) = 3) = 4) —
(1) 3 (2) g (3) 3 (4) 2
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Q.64

Q.65

Q.66

Q.67

Q.68

Q.69

Q.70

Q.71

Through an electrolyte, an electric current is due to drift of -
(1) Free electrons

(2) Free electrons and holes

(3) Positive and negative ions

(4) Protons

A current flows in a wire of circular cross-section with the free electrons travelling with a mean
drift velocity v . If an equal current flows in a wire of twice the radius, new mean drift velocity is -
(1) v (2) v/2

(3) v/4 (4) None of these

If a copper wire is stretched to make its radius decrease by 0.1%, then the percentage increase in
resistance is approximately -

(1) 0.1% (2) 0.2%

(3)0.4% (4)0.8%

There is a current of 1.344 amp in a copper wire whose area of cross-section normal to the length
of the wire is ImmaZ2. If the number of free electrons per cm3 is 8.4 x 1022, then the drift velocity
would be -

(1) 1.0 mm per sec (2) 1.0 metre per sec

(3) 0.1 mm per sec (4) 0.01 mm per sec

In the following figure the current through 4 ohm resistor is -
200 4Q

(1) 1.4 amp (2) 0.4 amp
(3)1.0amp (4) 0.7 amp

In the following figure, the reading of the ammeter A when the internal resistance of the battery
is zero, is -

120 —__iZOV
4Q -

20 20
1) —am 2) — am
(1) 5 2mp ( )12 p

20 20 20
3) — 4) | —+—
(3) 2 2mP ()[3+12Jamp

The number of dry cells, each of e.m.f. 1.5 volt and internal resistance 0.5 Q2 that must be joined
in series with a resistance of 20 ohm so as to send a current of 0.6 ampere through the circuit is -
(1) 2 (2) 8 (3)10 (4)12

Two batteries of different e.m.f. and internal resistance are connected in series with each other
and with an external load resistor. The current is 3.0 amp. When the polarity of one battery is
reversed, the current becomes 1.0 amp. The ratio of the e.m.f. of the two batteries is -

(1) 2.5 (2) 2.0 (3) 1.5 (4) 1.0
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Q.72

Q.73

Q.74

Q.75

Q.76

Q.77

Q.78

Q.79

Q.80

In the following figure, current through 3Q resistor is 0.8 amp; then the potential drop through
4Q) resistor is -

3Q
40

(1)9.6 vV
(3)4.8V

(2) 2.6V
(4)1.2V

A cell supplies a current |, through a resistor of resistance R, and a current |, through a resistor of

resistance R,, then internal resistance of the cell is -

(1) R, —R, (2) R, +R,

The sides of a rectangular block are 2cm, 3cm and 4 cm. The ratio of maximum to minimum
resistance between its parallel faces is -
(1) 4 (2)3 (3)2 (4)1

The current in a conductor varies with time t is | = 2t + 3t2 where | is in ampere and t in seconds.
Electric charge flowing through a section of conductor duringt =2 sectot = 3 sec. is -
(1)10C (2)24C (3)33C (4)44cC

Two wires of resistance R, and R, have temperature coefficient of resistance o, and a,,
respectively. These are joined in series. The effective temperature coefficient of resistance is-

(1) (2) yJoq 0,

() JRiR, 040,
JRZ2+R3

A long resistance wire is divided into 2n parts. Then n parts are connected in series and the other
n parts in parallel separately. Both combinations are connected to identical supplies. Then the
ratio of heat produced in series to parallel combinations will be -

(1)1:1 (2)1:n?

(3)1:n% (4)n2:1

Two bulbs 100 W, 250 V and 200 W, 250V are connected in parallel across a 500 V line. Then-
(1) 200 W bulb will fused

(2) 200 W bulb will fused

(3) Both bulbs will be fused

(4) No bulb will fused

o R+ R,

3
3 R;+R,

A bulb rated 220V, 100 W is connected across 160 V line. The power dissipated will be -
(1)100W (2)75W  (3)52W (4)26 W

A uniform wire connected across a supply produces heat H per second. If the wire is cut into n
equal parts and all the parts are connected in parallel across the same supply, the heat produced
per second will be -

W2 @ @en @
n n
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Q.81

Q.82

Q.83

Q.84

Q.85

Q.86

Q.87

Q.88

Q.89

Two electric bulbs 40 W, 200 V and 100 W, 200 V are connected in series. Then the maximum
voltage that can be applied across the combination, without fusing either bulb is -
(1) 280v  (2)400V  (3) 3000V (4) 200V

The resistance of 3Q and 6Q are joined in series and connected across a battery of emf 10 V and
internal resistance 1Q). The power dissipated by battery is -

(1)3wW (2)8 W (3)9w (4)10W

A 24 V battery of internal resistance 4€2 is connected to a variable resistor. The rate of heat
production in the resistor is maximum when the current in the circuit is —

(1)2A (2)3A (3)4A (4)6 A

In the Bohr's model of hydrogen atom, the electron moves around the nucleus in a circular orbit
of radius 5 x 10™" m. Its time period is

1.5 x 107'®s. The current associated with the electron motion is-

(1) zero (2)1.6x10°A

(3)0.17 A (4)1.07x10° A

Three copper wire of lengths and cross-sectional areas are (¢, A) ; [26, %) and [g ZAJ.

Resistance is minimum is-
. . A
(1) wire of cross-sectional area 0

(2) wire of cross-sectional area A
(3) wire of cross-sectional area 2A
(4) same is all the three cases

When a piece of aluminium wire of finite length is drawn through a series of dies to reduce its
diameter to half its original value, its resistance will become-

(1) two times (2) four times

(3) eight times (4) sixteen times

Assume that each atom of copper contributes one free electron. The density of copper is 9gcm™
and atomic weight of copper is 63. If the current flowing through a copper wire of 1Imm diameter
is 1.1 ampere, the drift velocity of electrons will be-

(1) 0.01 mm/s (2) 0.02 mm/s

(3)0.2 mm/s (4) 0.1 mm/s

A metal wire of resistance R is cut into three equal pieces that are then connected side by side to
form a new wire, the length of which is equal to one third of the original length. The resistance of
this new wire is-
MR @3k @~ @2

9 3
Two cells X and Y are connected to a resistance of 10Q2 as shown in the figure. The terminal
voltage of cell Y is-

6V,2Q 4V,8Q

—

X Y

100
(1) zero (2) 2v (3) 4v (4) 10V
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Q.90

Q.91

Q.92

Q.93

Q.94

Q.95

Masses of three wires of same metal are in the ratio 1 : 2 : 3 and their lengths in the ratio
3:2:1. Electrical resistance of these wires will be in the ratio of -

(1)1:12:12 (2)1:2:3

(3)9:4:1 (4)27:6:1

As the temperature of a metallic resistor is increased, the product of resistivity and conductivity-
(1) increases

(2) decreases

(3) may increase or decrease

(4) remains constant

What will be the equivalent resistance between the Aand D ?
A 10Q 100 100 4

100

100 10Q 100Q
(1)10Q  (2)20Q (3)30Q  (4)40Q

In the arrangement of resistances shown in the circuit, the potential difference between points B
and D will be zero, when the unknown resistance X is —

1)4Q  (2)3Q (3)2Q  (4)1Q

It is observed in a potentiometer experiment that no current passes through the galvanometer,
when the terminals of the cell are connected across a certain length of the potentiometer wire.
On shunting the cell by a 2Q resistance, the balancing length is reduced to half. The internal
resistance of the cell is-

(1) 40 (2) 22 (3) 92 (4) 18Q2

The resistance across P and Q in the given figure is-

8 W

R R
(1)~ (2) =

(3) 2R (4) 6R
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Q.96

Q.97

Q.98

Q.99

When no current, is passed through conductor-

(1) the free electrons do not move

(2) the average speed of a free electron over a large period of time is zero

(3) the average velocity of a free electron over a large period of time is zero

(4) the average of square of velocities of all the free electrons at an instant is zero

The resistance of the circuit between A and B is-

() r (2)0.5r (3) 2r

The number of free electrons per 10 mm of an ordinary copper wire is about 2 x 10*'. The
average drift speed of the electrons is 0.25 mm/sec. The current flowing is-

(1) 0.8 A (2) 8 A

(3)80A (4)5A

The potential difference between the terminals of a cells is found to be 3 volts when it is
connected to a resistance equal to its internal resistance. The e.m.f. of the cell is-

(1) 3V (2) 6V

(3) 1.5V (4) 4.5V
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IMPORTANT PRACTICE QUESTION SERIES FOR IIT-JEE EXAM - 3

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Q.8

Q.9

Resistance of a galvanometer coil is 8Q2 and 2Q) shunt resistance is connected with it.

current is 1A then the current flow through 2Q2 resistance will be-
(1)0.2A (2)0.8A (3)0.1A (4) 0.4A

The current in 82 resistance is- (as per given circuit)

—MWW—
8V 4Q
8Q2
6V
—MWW—
602
(1)0.69 A (2) 0.92 A
(3)1.30A (4) 1.6 A

The value of R for which power in it is maximum -

(1)3Q 2)6Q  (3)12Q (4) 90

The current conduction in a discharge tube is due to-
(1) electrons only

(2) + ve ions and — ve ions

(3) (— ve) ions and electrons

(4) (+ ve) ions and electrons

If main

A car battery of e.m.f. 12V and internal resistance 5 x 107%Q), receives a current of 60 A from an

external source, then terminal potential difference of battery is -
(1)32Vv (2)10v (3)15V (4)50V

If specific resistance of a potentiometer wire is 107Qm and current flow through it is 0.1 amp.,

cross-sectional area of wire is 10°m?” then potential gradient will be -

(1) 1072 volt/m (2) 10 volt/m
(3) 107 volt/m (4) 1078 volt/m

The resistance of each arm of the wheat stone bridge is 10Q2. A resistance of 10Q2 is connected in

series with galvanometer then the equivalent resistance across the battery will be -

(1)10Q (2)15Q
(3)20Q (4)40Q

Copper and silicon are cooled from 300 K to 60K, the specific resistance -

(1) decrease in copper but increase in silicon
(2) increase in copper but decrease in silicon
(3) increase in both
(4) decrease in both

Specific resistance of a conductor increases with-

(1) increase in temperature

(2) increase in cross-section area

(3) increase in cross-section and decrease in length.

(4) decrease in cross-section area.
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Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

For a cell terminal potential difference is 2.2 V when circuit is open and reduces to 1.8 V when cell
is connected to a resistance of R = 5Q2 then determine internal resistance of cell is -

10 9
(1) ?Q (2) BQ

11
(3) N Q (4) 59

To convert a galvanometer into a voltmeter one should connect a -
(1) high resistance in series with galvanometer.

(2) low resistance in series with galvanometer.

(3) high resistance in parallel with galvanometer.

(4) low resistance in parallel with galvanometer

The electric resistance of a certain wire of iron is R. If its length and radius both are doubled,
then-

(1) the resistance will be halved and the specific resistance will remain unchanged

(2) the resistance will be halved and the specific resistance will be doubled

(3) the resistance and the specific resistance, will both remain unchanged

(4) the resistance will be doubled and the specific resistance will be halved

A galvanometer acting as a voltmeter will have-
(1) a high resistance in series with its coil

(2) a low resistance in parallel with its coil

(3) a low resistance in series with its coil

(4) a high resistance in parallel with its coil

A bullet of mass 2 g. is having a charge of 2uC. Through what potential difference must it be
accelerated, starting from rest, to acquire a speed of 10 m/s ?
(1)50kv  (2)5VvV  (3)50V (4) 5 kv

A battery is charged at a potential of 15V for 8 hours when the current flowing is 10A. The battery
on discharge supplies a current of 5 A for 15 hours. The mean terminal voltage during discharge is
14 V. The “Watt hour” efficiency of the battery is -

(1)80% (2) 90% (3)87.5% (4) 82.5%

Five equal resistances each of resistance R are connected as shown in the figure. A battery of V
volts is connected between A and B. The current flowing in AFCEB will be -

(1)V/R  (2)V/2R (3)2V/R (4) 3V/R

A galvanometer of 50 ohm resistance has 25 divisions. A current of 4 x 10™ ampere gives a
deflection of one division. To convert this galvanometer into a voltmeter having a range of 25
volts, it should be connected with a resistance of -

(1) 245 Q in parallel (2) 2550 Q in series

(3) 2450 Q in series (4) 2500 Q in parallel

www.vartmaaninstitutesirsa.com




Q.18

Q.19

Q.20

Q.21

Q.22

A 6 volt battery is connected to the terminals of a three metre long wire of uniform thickness and
resistance of 100 ohm. The difference of potential between two points on the wire separated by
a distance of 50 cm will be -

(1) 3 volt (2) 1 volt

(3) 1.5 volt (4) 2 volt

Eels are able to generate current with biological cells called electroplaques. The electroplaques in
an Eel are arranged in 100 rows, each row stretching horizontally along the body of the fish
containing 5000 electroplaques. The arrangement is suggestively shown below. Each
electroplaques has an emf of 0.15 V and internal resistance of 0.25Q). The water surrounding the
Eel completes a circuit between the head and its tail. If the water surrounding it has a resistance
of 500Q, the current an Eel can produce in water is about -

. 0.15Vv 0.250
HEMWWW—H MWW I~ MWW
— MW -MW I~ MWW

5000 electroplaques per row 100 rows

:l':\/\/\/v\/v—|'—\/\/\é\é\évg—+l':\/\/vv\/\r
(1)1.5A (2)3.0A
(3)15A (4)30 A

Two batteries, one of emf 18 volts and internal resistance 2Q2 and the other of emf 12 volt and

internal resistance 1Q, are connected as shown. The voltmeter V will record a reading of -

O

20, 18V
I

10, 12V
I

(1)18V  (2)30V (3)14V (4)15V

When a wire of uniform cross-section a, length ¢ and resistance R is bent into a complete circle,
resistance between any two of diametrically opposite points will be -
(1)R/2 (2)R/4  (3)R/8 (4) 4R

For the network shown in the figure the value of the current i is -
2Q)

4Q

(1) 18V/5 (2) 5v/9
(3)9Vv/35 (4) 5v/18
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Q.23

Q.24

Q.25

Q.26

Q.27

In the circuit shown, if a conducting wire is connected between points A and B, the current in this
wire will -
A

40 40

(1) flow from Ato B

(2) flow in the direction which will be decided by the value of V
(3) be zero

(4) flow from B to A

The resistance of an ammeter is 13Q) and its scale is graduated for a current upto 100 amps. After
and additional shunt has been connected to this ammeter it becomes possible to measure
currents upto 750 amperes by this meter. The value of shunt resistance is -

(1)2kQ  (2)20Q (3)2Q (4)0.2Q

A wire of resistance 12 ohms per meter is bent to form a complete circle of radius 10 cm. The
resistance between its two diametrically opposite points, A and B as shown in the figure, is -

A B

(1) 6Q2 (2)0.6mQ2 (3) 3Q2 (4) 6mQ

See the electrical circuit shown in this figure. Which of the following equations is a correct
equation forit ?
R

AMAAAA
vvvyv

(1) e, — (i1 +i)R+ir;=0
(2) e1—(iy +ix)R=iyry =0
(3) & —iar,—€1—iir =0
(4)—€,— (i1 +i)R+ir,=0

A galvanometer having a coil resistance of 60Q2 shows full scale deflection when a current of 1.0
amp passes through it. It can be converted into an ammeter to read currents upto 5.0 amp by -
(1) putting in parallel a resistance of 15Q2

(2) putting in parallel a resistance of 240Q2

(3) putting in series a resistance of 15Q

(4) putting in series a resistance of 240Q

www.vartmaaninstitutesirsa.com




Q.28

Q.29

Q.30

Q.31

Q.32

Q.33

A student measures the terminal potential difference (V) of a cell (of emf € and internal resistance
r) as a function of the current (l) flowing through it. The slope, and intercept, of the graph
between V and |, then respectively, equal -

(1)—€andr (2) eand —r

(3)-rande (4) rand —¢

If power dissipated in the 9Q resistor in the circuit shown is 36 Watt, the potential difference
across the 2 Q resistor is :

20
6 Q2
LA
—IIII—-NWW—
\Y 2Q
(1) 2 Volt (2) 4 Volt
(3) 8 Volt (4) 10 Volt

A current of 2 A flows through a 2 Q resistor when connected across a battery. The same battery
supplies a current of 0.5 A when connected across a 9 Q resistor. The internal resistance of the
battery is :

(1)10 (2)0.5Q

(3)1/3Q (4)1/4Q

The rate of increase of thermo-e.m.f. with temperature at the neutral temperature of a
thermocouple :

(1) is negative

(2) is positive

(3) is zero

(4) depends upon the choice of the two materials of the thermocouple.

In the circuit shown in the figure, if the potential at point A is taken to be zero, the potential at
point B is

(1) +1V (2)-1V
(3)+2V (4)-2V

A galvanometer of resistance, G, is shunted by a resistance S ohm. To keep the main current in
the circuit unchanged the resistance to be put in series with the galvanometer is

G %
SIS 2 50
2

(3) =2 (4) -8
(S+G) (S+G)

www.vartmaaninstitutesirsa.com




IMPORTANT PRACTICE QUESTION SERIES FOR IIT-JEE EXAM - 4

Q.1

Q.2

Q.3

Q.4

Q.5

There are eight resistances of R ohm each. Two-two resistances are connected in parallel to form
couples and these couples are connected in series, then the total resistance of this combination is
(1)R/2 (2) 2R
(3)4R (4) 8R

For the following circuit the potential difference between x and y in volt is -

AMAAAN
vyvvv

< 100Q2
1000z
200 x¢—\)—py
PC hoooZ 1000
(1) 10 (2) 50
(3) 100 (4) 0

The value of total resistance between x and y in ohm is -

()R (2) 3R
(3)4R (4) 5R

The following diagram shows the circuit for the comparison of e.m.f. of the cells. The circuit can

be corrected by -
+—| '—(')—'V‘NL+
E =X
lEl

(1
(2
(3
(4

Reversing the terminals of E
Reversing the terminals of E;
Reversing the terminals of E,
Reversing the current in Rh.

—_— — ~— ~—

Two similar cells are connected first in series and then in parallel, the ratio of balancing length on
the potentiometer wire will be -
(1)1:2 (2)

2:1
(3)1:4 (4) 4:1
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Q.6

Q.7

Q.8

Q.9

Q.10

Q.11

In the following circuit, the reading of the voltmeter will be - (in volt)

— (o) —wwwW—
12v Rn ¢

(1)7.2 (2) 4.8
(3)6 (4) 4

The resistance of a wire is 50 ohm. Then the graph between log V and log | is -
(1) straight line (2) parabola
(3) hyperbola (4) circle

The resistance of wire is 20 ohm. The wire is stretched to three times of its length. Then the
resistance will be-

(1)6.67 Q (2) 60 Q

(3)120Q (4) 180 Q

In the following diagram, the deflection in the galvanometer in a potentiometer circuit is zero,
then -

|

(1)E; > E,

(2) E;>E;
(3)E1=E; (4) E,+E,=E

In the following circuit, the resistance of a voltmeter is 10,000 Q and that of an ammeter is 20€2.
If the reading of an ammeter is 0.1 amp. and that of voltmeter is 12 volt, then the value of R is -

(1)122Q (2) 100 Q
(3)118 Q (4) 116 Q
Value of current i in the following circuit is -

1A

10A i
6A

2A
(1) 13 A
(2) 12A
(3)9A

(4) none of the above
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Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Which of the following wires of the same material will have higher resistance-
(1) radius is 1 mm and the length is 40 m.
(2) radius is 2 mm and the length is 40 m.
(3) radius is 1 mm and the length is 80 m.
(4) radius is 2 mm and the length is 80 m.

The resistance of galvanometer is G ohm and the range is 1 volt. The value of resistance used to
convert it into a voltmeter of range 10 volt is-

(1)9G (2) G
3) % G 4 106
The total resistance between x and y in ohm is -
80 4Q
2Q 60
40
X \AAAAS y
(1)1Q2 (2) 40
4 2
3) -0 4 20
(3) 3 (4) 3
The reading of Ammeter in ampere for following circuit is -
3Q 60
40 éA 80
2V
+.,—
|t
(1)1 (2) 1.5
(3) zero (4) 2

The emf of a standard cell is balanced at 150 cm length of a potentiometer wire. When this cell is
shunted by a 2 ohm resistance, the null point is obtained at 100 cm. The value of internal
resistance of the cell is -

(1) 0.1 ohm (2) 1 ohm

(3) 2 ohm (4) 0.5 ohm

There are two wires of same material but length and diameter of first wire are double of the
second wire. Then the resistance of first wire will be -

(1) double of the resistance of the second wire.

(2) half of the resistance of the second wire.

(3) equal to the resistance of the second wire.

(4) fourth times the resistance of the second wire.

If the length of the wire is doubled, then the specific resistance will be -
(1) two times (2) % times
(3) four times (4) same

The resultant resistance of n resistance wires each of r ohm is R, when they are connected in
parallel. When these n resistance are connected in series, the resultant resistance will be -

W2 2R @ @)  n’R
n n
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Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

A galvanometer of resistance 100Q gives full defection for a current 10A. The value of shunt
required to convert it into a ammeter of range 1 ampere, is -

(1) 1Q (2) 10°Q

(3)107°Q (4) 100Q

20% of the main current passes through the galvanometer. If the resistance of the galvanometer
is G, then the resistance of the shunt will be -
(1)G/50  (2)G/4  (3)50G (4) 9G

Kirchhoff's first and second law shows the conservation of -
(1) linear momentum and angular momentum.

(2) charge and energy.

(3) mass and energy.

(4) charge and linear momentum.

Four resistances are connected in a circuit as shown in the following diagram. The value of the
current in ampere in 4 ohm and 6 ohm resistance are -

f’Q 602
—MWWW—
40 6Q2
+, . —
II
20V
(1)2and 4 (2) 1land?2
(3)1and 1 (4) 2and?2

In the following circuit diagram the value of resistance X for the potential difference between B
and D is zero -

(1) 4 ohm (2) 6 ohm

(3) 8 ohm (4) 9 ohm

The e.m.f. of a cell is 2.0 volt and the internal resistance is 0.1 ohm. It is connected with a
resistance of 3.9 ohm. Then potential difference across the cell is -

(1)0.20V (2) 1.90 V
(3)1.95V (4) 2.00V
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Q.26

Q.27

Q.28

Q.29

Q.30

Q.31

Q.32

Q.33

In the following circuit the resultant e.m.f. between AB is -

Es
o——| —e
AE, E I:: E, B
Es

(1)E;+E;+E5+E,4
(2) Ex+E;+2E5+E,y

(3)E1+E2+%+E4
(4) E1+E2+%+E4

The sensitivity of a potentiometer is increased by -
(1) increasing the emf of the cell.

(2) increasing the length of the potentiometer wire.
(3) decreasing the length of potentiometer wire.

(4) none of the above.

A potential gradient is created in the wire by a standard cell for the comparison of emf's of two
cells in a potentiometer experiment. Which possibility of the following will cause failure of the
experiment ?

(1) the emf of the standard cell is higher than that of the other cells.

(2) the diameter of the wires is equal and similar.

(3) the number of wires is ten.

(4) the emf of the standard cell is less than those of both the cells.

A voltmeter of 998 ohm resistance is connected to a cell of emf 2 volt, having internal resistance
of 2 ohms. The error in measuring emf will be -

(1)4 x 107V (2) 2x107%V

(3)4x1073V (4) 2x10V

The specific resistance of a metal wire is 64 x 10° Q x cm., the length is 198 cm and the
resistance is 7Q2. The radius of wire is

(1)2.4 cm (2) 0.24 cm

(3)0.024 cm (4) 24 cm

Which of the following statement is wrong -

(1) the resistance of a voltmeter is high.

(2) the resistance of an ammeter is low.

(3) an ammeter is connected in parallel with a conductor in the circuit.
(4) a voltmeter is connected in parallel with a resistance in the circuit.

The resistance of the galvanometer is 25Q) it gives a full scale deflection when a current of 10mA
is passed through it. The value of resistance R used in series to convert it into voltmeter of range
100 volt is -

(1) 10,000 (2) 10025 Q

(3)975 Q (4) 9975 Q)

Which of the statement is wrong -

(1) when all resistance are equal, then the sensitivity of Wheatstone bridge is maximum.

(2) when the galvanometer and the cell are interchanged, then the balancing of wheat stone
bridge will be effected.

(3) Kirchoff's first law for the currents meeting at the Junctions in an electric circuit shows the
conservation of charge.

(4) Rheostat can be used as potential divider.
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Q.34

Q.35

Q.36

Q.37

Q.38

Q.39

Q.40

In a meter bridge the null point is obtained at the middle point of the wire. If in one gap the
resistance is 10€2, then the value of resistance in the other gap is -
(1)10Q (2) 50

(3) % Q (4) 500 Q

A new electric store house of 1.5 emf of a flash gives a current of 15A, when it is connected with
an electric ammeter of 0.04Q2, then the value of internal resistance of the electric store house is -
(1) 0.04Q2 (2) 0.06Q2

(3)0.10Q2 (4) 10Q

In a torch there are two cells each of 1.45 volt and 0.15Q. Each cell gives a current to filament of
a lamp of 1.5Q), then the value of current in ampere is -

(1) 16.11 (2) 1.611

(3)0.1611 (4) 2.6

In a potentiometer experiment a voltage source is balanced at 60 cm length where as a 3 volt
battery is balanced at 45cm length. What is the voltage of unknown voltage source-

(1)3v (2) Y,

(3) 4.5V (4) 6V

A potential difference V is applied across a copper wire of diameter d and length L. When only d is
doubled, the drift velocity -
(1) increases two times

(2) decreases % times
(3) does not change

(4) decreases % times

Find the potential difference between X and Y in volt is -

X
20 3Q
2A 2A
30 2Q)
Y
(1)1 (2) -1 (3)2 (4) -2

A cell of e.m.f. 2V and negligible internal resistance is connected to resistor R; and R, as shown in
the figure. The resistance of the voltmeter, R; and R, are 80€2, 40Q2 and 80Q2 respectively. The
reading of the voltmeter is -

(1)1.78 V (2)1.60V
(3)o.80V (4)1.33V
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Q.41

Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

Q.48

Potentiometer wire length is 10 m, having a total resistance of 10Q. If a battery of emf 2 volt
(negligible internal resistance) and a rheostat is connected to it then potential gradient is
20mV/m find the resistance applied through rheostat -

(1) 9002 (2) 990Q2

(3) 40Q2 (4) 190Q

In a potentiometer, a standard cell of 1.1V is balanced through a length of 7.04m For calibration
of ammeter the resistance of 1Q) is balanced through a length of 0.64m if the reading of ammeter
is 0.11 amp. Then error in measurement is -

(1)0.01 A (2)-0.01A

(3)1.0A (4)-1.0A

When a voltmeter is connected across the terminals of a cell, it measure 9 volt. If a resistance of
1.5Q2 is connected across the terminals of a cell as shown in figure. Then current flowing through
this resistance is

R=1.50Q

MAAAA
vyvyv

(1)1.3A (2)6 A

(3)9A (4)12A

The resistance of a coil in a platinum resistance thermometer at 0°C is 5 ohm and at 100°C it is
5.75 ohm. Its resistance at an unknown temperature is 5.15 ohm. Then the unknown

temperature will be -
(1)40°C  (2) 10°C (3)15°C (4) 20°C

Eight identical cells each of potential E and internal resistance r are connected in series to form a
closed circuit. An ideal voltmeter connected across 2 cells will read-
(1)13E (2) zero (3)2E (4) 10E

P, Q is a uniform wire of resistance 2000 Q2 and M the mid point of PQ. A voltmeter of resistance
1000 Q is connected between P and M. The reading of the voltmeter, when, the potential
difference applied between PQ is 150 volt will be -

\Y

PMQ
(1)150V (2)100V (3) 75V (4) 50V
Two rods A and B made up of same metal have same length. The ratio of their resistances is
1: 2. If these rods are immersed in water then loss in weight will be -
(1) morein A (2) more in B
(3)samein Aand B (4) intheratio1:2

A student connects a voltmeter, ammeter and resistance according to the circuit given. If the
voltmeter reading is 20 V and ammeter reading is 4 A, then the resistance will be -

Q=

R
@-—www——

(1) equal to 5Q

(2) more than 5Q

(3) less than 5Q

(4) more of less depending on the material of wire
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Q.49

Q.50

Q.51

Q.52

Q.53

Q.54

Q.55

A potentiometer wire of 10 m length and having a resistance of 1 ohm/m is connected to an
accumulator of emf 2.2 volt and a high resistance box. To obtain a potential gradient of 2.2mV/m,
the value of resistance used from the resistance box is -

(1) 790 ohm (2) 810 ohm

(3) 990 ohm (4) 1000 ohm

For two wires A and B of same material and of same mass, the radius of A is double that of B. If
the resistance of wire A is 34 Q), then that of B will be -

(1) 544 Q2 (2) 272 Q)

(3)68 Q (4) 17Q

In the following circuit if Vg = 4V, then the value of resistance X in ohms will be -

10Q2 5V
A lav X B

(1)5 (2) 10 (3) 15 (4) 20
For the network of resistance shown in the figure the equivalent resistance of the network
between the points A and B is 18 Q2. The value of unknown resistance R is -

R
M
100 100

10Q2

B 100 | 100 | 100 |A

— MWLM\
(1)8Q (2) 10Q
(3)16 Q (4) 240

When a potential difference is applied across the ends of a linear metallic conductor -

(1) the free electrons are accelerated continuously from the lower potential end to the higher
potential end of the conductor

(2) the free electrons are accelerated continuously from the higher potential end to the lower
potential end of the conductor

(3) the free electrons acquire a constant drift velocity from the lower potential end to the higher
potential end of the conductor

(4) the free electrons are set in motion from their position of rest

A current of 2A is flowing through a cell of e.m.f. 5 V and internal resistance 0.5Q from negative
to positive electrode. If the potential of negative electrode is 10 V, the potential of positive
electrode will be -

(1) 5V (2) 14V

(3) 15V (4) 16V

100 cells, each of e.m.f. 5V and internal resistance 1€2, are to be arranged so as to produce
maximum current in a 25Q resistance. Each row is to contain equal number of cells. The number
of rows should be -

(1)2 (2) 4

(3)5 (4) 10
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Q.56

Q.57

Q.58

Q.59

Q.60

Q.61

Q.62

In the circuit shown below, the cell has an e.m.f. of 10 V and internal resistance of 1 Q. The other

resistance are shown in the figure. The potential difference V,— Vg is
E=10V

r=1Q

(1) eV (2) 4v (3)2v (4) -2V

Two resistance R; and R, are made of different materials. The temperature coefficient of the
material of R; is o and of the material of R, is 3. The resistance of the series combination
R: and R, will not change with temp., then ratio of resistance of two wire at 0°C will be -

(1>% (2) 2B (3 @ P

oa—p of o

In the arrangement of resistances shown below. The effective resistance between point A and B
is -

A AA AAlAqf} A]-ASQA
s s B
A 30Q  20Q  —
AA?AA AAZA(A)AgAz 3AOA§A2A
(1)20Q (2) 300
(3)90Q (4) 110 Q

A resistance of 4Q2 and a wire of length 5 m and resistance 5Q2 are joined in series and connected
to a cell of e.m.f. 10V and internal resistance 1Q2. A parallel combination of two identical cells is
balanced across 300 cm of the wire. The e.m.f. E of each cell is -

4Q 10V,1Q
[
e, 3m ....... »
E 505m
e
G
(1)1.5v  (2)3.0v  (3)0.67V (4) 1.33V

The resistance of a galvanometer is 50Q2 and the current required to give full scale deflection is
100pA. In order to convert it into an ammeter, reading upto 10A, it is necessary to put a
resistance of -

(1) 5x 107 Q in parallel

(2) 5x 107 Qin parallel

(3) 10° Q in series

(4) 99, 950 Q in series

The resistivity of a wire depends on its -

(1) length (2) area of cross section
(3) shape (4) material

The conductivity of a super conductor is -

(1) infinite (2) very large
(3) very small (4) zero
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Q.63

Q.64

Q.65

Q.66

Q.67

Q.68

Q.69

Q.70

Q.71

Electromotive force of a cell is basically a -
(1) force (2) power
(3) work (4) current capacity

A battery of 10V and internal resistance 0.5Q is connected across a variable resistance R. The
value of R for which the power delivered in its maximum state, is equal to -
(1)05Q  (2)1Q  (3)  1.50Q (4) 20

A galvanometer has a resistance G and current i, flowing in it, produces full scale deflection. If S,
is the value of shunt which converts it into an ammeter of range 0 —i and S, is the value of the

shunt for the range 0 — 2i. Then the ratio 2_1 will be -
2

(1)1 (2) 2
1(i-i, 2i i,
G E(Zi—ia] @ (i—ia ]

Constanton wire is used in making standard resistances, because its -
(1) specific resistance is low

(2) density is high

(3) temperature coeff. of resistance is negligible

(4) melting point is high

When a resistance of 2 ohm is connected across the terminals of a cell, the current is 0.5A. When
the resistance is increased to 5 ohm, the current is 0.25A. The e.m.f. of the cell is -

(1)1.0V (2) 1.5V

(3)2.0V (4) 25V

Two non ideal batteries are connected in parallel consider the following statements:

(A) The equivalent emf is smaller than either of the two emfs

(B) The equivalent internal resistance is smaller than either of the two internal resistances
(1) both A and B are correct

(2) A'is correct but B is wrong

(3) B is correct but A is wrong

(4) both A and B are wrong

Equivalent resistance of series combination -

(1) is equals to mean of individual resistors

(2) is less than the lesser one

(3) is in between the smaller and bigger resistors
(4) is sum of individual resistors

The net resistance of a voltmeter should be large to ensure that -

(1) it does not get over heated

(2) it does not draw excessive current

(3) it can measure large potential difference

(4) it does not appreciably change the potential difference to be measured

If each resistance in the figure is of 9Q2 then reading of ammeter is -

Vv A

%

(1)5A  (2)8A  (3)2A 4)  9A
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Q.72

Q.73

Q.74

Q.75

Q.76

Q.77

Q.78

In figure battery E is balanced on 55 cm length of potentiometer wire but when a resistance of 10
Q is connected in parallel with the battery then it balances on 50cm length of the potentiometer

wire then internal resistance r of the battery is -
II

2v
A < im >
F
r
N
(1)1Q (2)3Q (3)10Q (4) 50
If i =0.25 amp. in figure then value of R is -
iJAA AA AGAQSPA
vv&vvv ‘Vvé‘OQ
TV e
(1)48 Q (2) 120
(3)120Q (4) 420

A copper wire stretched so as to make it 0.1% longer. The percentage increase in the resistance of
the wire is -

(1)1.0 (2) 2.0

(3)0.1 (4) 0.2

10,000 electrons are passing per minute through a tube of radius 1 cm. The resulting current is -
(1) 10,000 A (2) 0.25x 107 A

(3)10° A (4) 0.5x10° A

Seven resistances are connected as shown in the figure. The equivalent resistance between A and
Bis -

10Q

(1)3Q (2) 40
(3)4.5Q (4) 50

At what temperature will the resistance of a copper wire become three times its value at 0°C?
[Temperature coefficient of resistance for copper = 4 x 10~ per °C]

(1) 400°C (2) 450°C

(3) 500°C (4) 550°C

In the circuit shown below, the internal resistance of the battery is 1.5 Q2 and V, and Vq are the

potentials at P and Q respectively. What is the potential difference between the points P and Q -
- 20V, 1.5Q

'—
39 P AA
AA%%}A Q AA3AAAA
(1) zero (2) 4 volt (Ve > Vq)
(3) 4 volt (Vg > Vp) (4) 2.5 volt (Vg > V)
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Q.80

Q.81

Q.82

Q.83

Q.84

A cylindrical wire is stretched such that its length gets doubled but volume remains same, the
resistance of wire becomes -

(1) four times (2) remains same

(3) half (4) becomes double

In a network as shown in the figure the potential difference across the resistance 2R is (the cell
has an emf of E and has no internal resistance) -

o

2R

E
Iy
II

(1) 2E 2)  4E/7
(3)E/7 (4) E

There are 8.4 x 10* free electrons per cm® in copper. The current in the wire is 0.21 A
(e = 1.6 x 107 C). Then the drifts velocity of electrons in a copper wire of 1 mm? cross section,
will be -

(1)2.12x10° m/s (2) 0.78 x 10 m/s

(3)1.56 x 10° m/s (4) none of these

In a typical wheatstone network the resistance in cyclic order are A=10Q2,B=5Q,C=4Qand D =
4Q) for the bridge to be balanced -

A=10Q

(a) 10 Q2 should be connected in parallel with A
(b) 10 Q should be connected in series with A
(c) 5 Q should be connected in series with B
(d) 5 Q2 should be connected in parallel with B
(1)a, b (2) b, c

(3)a, c (4) all

In the circuit shown here, what is the value of the unknown resistor R so that the total resistance
of the circuit between points ‘P’ and ‘Q’ is also equal to R -

10Q
P 3Q \AAAAAL Q
—AWWW R
(1)3Q  (2)439Q (3)V/69Q (4) 10Q

A battery has e.m.f. 4V and internal resistance ‘r’. When this battery is connected to an external
resistance of 2 ohms, a current of 1 amp. flows in the circuit. How much current will flow if the
terminals of the battery are connected directly ?

(1) 1A (2) 2A

(3) 4A (4) infinite
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Q.86

Q.87

Q.88

Q.89

Q.90

In the circuit shown here, E; = E, = E3 = 2V and R; = R, = 4 ohms. The current flowing between
points A and B through battery E, is -

E, Ry
A WWW\—

(1) zero (2) 2 amp from Ato B
(3)2amp from Bto A (4) none of the above

AB is a potentiometer wire of length 100 cm and its resistance is 10 ohm. It is connected in series

with a resistance R = 40 ohm and a battery of e.m.f. 2V and negligible internal resistance. If a

source of unknown e.m.f. E is balanced by 40 cm length of the potentiometer wire, the value of E

is -

R 2V
'—

<--40cm--->

f
4
4
/

E y
——
(1)0.8Vv (2)1.6V (3) 0.08 V (4) 0.16 VvV
Three resistance of values 2Q2, 3Q2 and 62 are to be connected to produce an effective resistance
of 4Q). This can be done by connecting -

(1) 3Q resistance in series with the parallel combination of 2Q and 6Q2
(2) 6€2 resistance in series with the parallel combination of 2Q and 3Q2
(3) 2Q resistance in series with the parallel combination of 3Q2 and 6Q2
(4) 2Q resistance in parallel with the parallel combination of 3Q2 and 6Q

A battery of electro motive force E is connected in series with a resistance R and a voltmeter. An
ammeter is connected in parallel with the battery -

(1) neither the ammeter nor the voltmeter will be damaged.

(2) both ammeter and voltmeter are likely to be damaged.

(3) only voltmeter is likely to be damaged

(4) only ammeter is likely to be damaged.

Two resistance wires on joining in parallel the resultant resistance is © ohm. One of the wire

breaks, the effective resistance is 2 ohm. The resistance of the broken wire was -

(1) g ohm (2) 2 ohm
(3) g ohm (4) 3 ohm

The temperature coefficient of resistance of a wire is 0.00125 per degree celcius. At 300 K its
resistance is 1 ohm. The resistance of the wire will be 2 ohm at following temperature -

(1) 1154 K (2) 1127 K

(3) 600 K (4) 1400 K

www.vartmaaninstitutesirsa.com




Q.91

Q.92

Q.93

Q.94

Q.95

Q.96

Q.97

There is a current of 40 ampere in a wire of 10° m? area of cross-section. If the number of free
electron per m?is 1029, then the drift velocity will be -

(1) 1.25x 10* m/s (2) 2.50 x 107 m/s

(3)25.0x 10° m/s (4) 250 x 10> m/s

An ammeter and a voltmeter are joined in series to a cell. Their readings are A and V respectively.
If a resistance is now joined in parallel with the voltmeter-

(1) both A and V will decrease

(2) both A and V will increase

(3) A will increase, V will decrease

(4) A will decrease, V will increase.

A cell supplies a current of 0.9 A through a 2Q resistor and a current of 0.3 A through a 7Q2
resistor. The internal resistance of the cell is -

(1)1.0Q (2) 0.5Q

(3)2.0Q (4) 1.20

The current voltage graph for a given metallic conductor at two different temperatures T, and T,
are as shown in the figure. Then -

| T,
T,
Vv
()T >T,
(2)T1=T,
(3) nothing can be said about T, and T,
(4)T1<T,

A galvanometer of 100Q2 resistance gives complete deflection on flowing 10 mA current. What
should be the value of shunt so that it can measure 100 mA -

(1)11.11 0 (2) 9.9Q

(3)1.1Q (4) 4.4 0

For changing the range of a galvanometer with G ohm resistance from V volt to nV, what will be
the value of resistance connected in series to it -
G

(1) (n-1)G (2) -

G
(3)nG (4) m

N identical cells whether joined together in series or in parallel, give the same current, when
connected to an external resistance of ‘R’. The internal resistance of each cell is

(1)r=nR (2) r=R
(3)r= % (4  r=n@R
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Q.98 The potential difference between the point A and B in the following circuit shown in the figure -

5Q2 5Q2
B
A

2 4
1) = volt 2 — volt
(1) 3 (2) :

8
(3) 9 volt (4) 2 volt

Q.99 In the potentiometer experiment if deflection in galvanometer is measured zero then current will
becomes zero in
(1) potentiometer wire
(2) galvanometer circuit
(3) main circuit
(4) cell

Q.100 Length of a potentiometer wire is kept more and uniform to active -
(1) uniform and more potential gradient
(2) non-uniform and more potential gradient
(3) uniform and less potential gradient
(4) non-uniform and less potential gradient

Q.101 The balancing length is obtained at 78.4 cm length while measuring the potential difference at
the ends of a resistance wire. When same potential difference is measured with a voltmeter, it
shows 1.20 volt. If a standard cell of emf 1.018 volt is balanced at 63.2 cm, the error in voltmeter
reading in volt will be -

(1)—o0.06 (2) +0.06
(3)-0.03 (4) +0.03

Q.102 Consider four circuits shown in the figure below. In which circuit power dissipated is greater
(Neglect the internal resistance of the power supply) -

5 > Ré;
We "2 T @ L
R2
‘4
rRE 3R R .
(3)ET T @ g 1R
RZ 3R
Q.103 The equivalent resistance across AB is-
A
20 220 |
220
>4
20 32Q
B
(1) 1Q (2) 2Q2
(3)3Q2 (4)4Q
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Q.104

Q.105

Q.106

Q.107

Q.108

Q.109

Q.110

There are three voltmeters of the same range but of resistance 10000 2, 8000 2 and 4000 Q
respectively. The best voltmeter among these is the one whose resistance is-

(1) 10000 ©

(2) 8000 ©2

(3) 4000 ©2

(4) all are equally good

When a voltmeter and an ammeter are connected respectively across the terminals of a cell,
measures 5V and 10A. Now only a resistance of 2Q) is connected across the terminal of the cell.
The current flowing through this resistance is-

(1)7.5A (2)5.0A

(3)2.5A (4)2.0A

Thirteen resistance each of resistance R ohm are connected in the circuit as shown in the figure.
The effective resistance between A and B is-

R R
rRER RZR
AMC 3R B
RE R3R
AVAVAVAVA AVAVAVAV
u)%;g (2) 2RO
(3)RQ m)%§9

A group of N cells whose emf varies directly with the internal resistance as per the equation Ey =
1.5 ry are connected as shown in the figure. The current | in the circuit is-

(1)5.1A (2)0.51 A
(3)15A (4) 0.15 A

A galvanometer has resistance 36Q. If a shunt of 4Q is added with this, then fraction of current
that passes through galvanometer is-

1
1) = 2) —
(1) 1 (2)
1 1
3) — 4) —
) 10 @ 40
If 10° electrons/s are flowing through an area of cross section of 10™ m” then the current will be-
(1) 1.6 x 107 A (2)1.6x102A
(3)1x107°A (4)1x10° A

The terminal voltage is % when a current of 2A is flowing through 2Q resistance, then the

internal resistance of cell is-
(1) 10 (2) 20 (3)3Q2 (4) 40
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Q.111

Q.112

Q.113

Q.114

Q.115

Q.116

A 1Q voltmeter has range 1V. Find the additional resistance which has to join in series in
voltmeter to increase the range of voltmeter to 100 V -

(1)10Q (2) %Q (3)99Q (4) 100 Q

The length of a given cylindrical wire is increased by 100%. Due to the consequent decrease in
diameter the change in the resistance of the wire will be-

(1) 300% (2) 200%

(3) 100% (4) 50%

The length of a wire of a potentiometer is 100 cm, and the emf of its standard cell is E volt. It is
employed to measure the e.m.f. of a battery whose internal resistance is 0.5 2. If the balance
point is obtained at / = 30 cm from the positive end, the e.m.f. of the battery is-

30E 30E

@ 100 @) 1005

(3) __0E (a) R(E-05)
(100—0.5) 100

Three unequal resistors in parallel are equivalent to a resistant 1 ohm. If two of them are in the
ratio 1: 2 and if no resistance value is fractional, the largest of the three resistance in ohms is-

(1) 4 (2)6

(3)8 (4) 12

Express which of the following setups can be used to verify Ohm's law-

Rh

AAAAA
VVVVVVY

(1)

(3)

(4)

@

In the shown arrangement of the experiment of the meter bridge if AC corresponding to null

deflection of galvanometer is x, what would be its value if the radius of the wire AB is doubled-
]
1

R, R
G
A% B
X
(1) x (2) "
(3) 4x (4) 2x
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Q.117

Q.118

Q.119

Q.120

Q.121

Q.122

Q.123

Q.124

If the ammeter in the given circuit reads 2A, the resistance R is-

6Q2
6V
® —
(1) 1 ohm (2) 2 ohm
(3) 3 ohm (4) 4 ohm

Resistance in the two gaps of a meter bridge are 10 ohm and 30 ohm respectively. If the
resistances are interchanged the balance point shifts by -

(1)33.3cm (2) 66.67 cm
(3) 25 cm (4) 50 cm
In the circuit shown below. The reading of the voltmeter V is -
40) 160
2A Rn +
\" —>—
16Q2 40
(1) 12V (2)8V
(3)20V (4)16 V
The equivalent resistance and potential difference between A and B for the circuit is respectively-
6Q)
2.5Q
2A 6Q
~A | !
Vévv'v
(1) 4Q, 8V (2) 80, 4V
(3) 292, 2v (4) 16Q), 8V
Resistance of an ideal voltmeter is -
(1) zero (2) less than 1 ohm
(3) more than 1 ohm (4) infinite
Find potential of J with respect to G —
60V —
6403
‘.—‘J
3202
ovV—I——G
(1) 40V 2) 60V '
(3)20V (4) 30V

In potentiometer experiment when terminals of the cell is at distance of 52 cm, then no current

flows through it. When 5Q shunt resistance is connected in it then balance length is at 40 cm. the

internal resistance of the cell is -
200 52

(1)5 (2) = (3) 5

A potentiometer wire has resistance 40€2 and its length is 10m. It is connected by a resistance of

760 Q in series. If emf of battery is 2V then potential gradient is -

(1) 0.5x 10°V/m (2) 1x10°V/m

(3)1x 1072 V/m (4) 2x10°V/m

(4) 1.5
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IMPORTANT PRACTICE QUESTION SERIES FOR IIT-JEE EXAM - 5

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Q.8

Q.9

These questions of two statements each, printed as Assertion and Reason. While answering

these Questions you are required to choose any one of the following four responses.

(A) If both Assertion & Reason are true & the Reason is a correct explanation of the Assertion.

(B) If both Assertion and Reason are true but Reason is not a correct explanation of the
Assertion.

(C) If Assertion is true but the Reason is false.

(D) If Assertion & Reason both are false.

Assertion: The resistance of a copper wire varies directly as the length and diameter.
Reason : Because the resistance varies directly the area of cross-section.
(1) A (2)B 38)C (4)D

Assertion : When cells are connected in parallel to the external load, the effective e.m.f
increases.

Reason : Because effective internal resistance of cells decreases.

(1) A (2)B (3)C (4)D

Assertion : The total resistance in series combination of resistors increases and in parallel
combination of resistors decreases.

Reason : In series combination of resistors, the effective length of resistors increases and in
parallel combination of resistors, the area of cross-section of the resistors increases.

(1) A (2) B (3)C (4)D

Assertion : In parallel combination of electrical appliance, total power consumption is equal to
the sum of the powers of the individual appliances.

Reason : In parallel combination, the voltage across each appliance is the same, as required for
the proper working of electrical appliance.

(1) A (2) B (3)C (4)D

Assertion : In series combination of electrical bulbs of lower power emits more light than that of
higher power bulb.

Reason : The lower power bulb in series gets more current than the higher power bulb.

(1) A (2) B (3)C (4)D

Assertion : Each bulb in a frill of 20 bulbs in series when connected to supply voltage will emit
more light than each bulb in frill of 19 bulbs in series when connected to same supply voltage.
Reason : Each bulb in a frill of 20 bulbs in series will get less voltage than that in frill of 19 bulbs.
(1) A (2) B (3)C (4)D

Assertion: When a wire is not connected to battery, then no current is flow.
Reason: Electrons moves randomly or does not move in particular direction.
(1) A (2)B 3)C (4)D

Assertion: Electric field inside a current carrying wire is zero.
Reason: Net charge on wire is non zero.
(1) A (2)B 3)C (4)D

Assertion: A voltmeter must be connected in parallel in a circuit and it should have a high
resistance.

Reason: The introduction of the voltmeter in the circuit must not effect the P.D. it is to measure.
(1) A (2)B 3)C (4)D
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Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

Assertion: For the same e.m.f. the availability of current from the secondary cell is greater as
compared to the primary cell.

Reason: Generally the resistance of secondary cell is less than of primary cell.

(1) A (2)B 3)C (4)D

Assertion: Electric field outside the wire due to steady current carrying wire is zero.
Reason: Net charge present on current carrying wire is zero.
(1) A (2)B 3)C (4)D

Assertion: Kirchhoff's voltage law indicates that electro static field is conservative.
Reason: Potential difference between two points in a circuit does not depends on path.
(1) A (2)B 3)C (4)D

Assertion: Terminal potential difference of a cell is always less than its emf.
Reason: Potential drop on internal resistance of cell increases terminal potential difference.
(1) A (2)B 3)C (4)D

Assertion: When Wheatstone bridge is balanced then current through cell depends on resistance
of galvanometer.

Reason: At balanced condition current through galvanometer is non zero.

(1)A (2)B (3)C (4)D

Assertion: Potentiometer measures correct value of emf of a cell.
Reason: Because no current flows through cell at null point.
(1) A (2)B 3)C (4)D

Assertion: When identical cells are connected in parallel to the external load, the effective e.m.f
increases.

Reason: All the cells will be sending unequal current to the external load in the same direction.

(1) A (2)B 3)C (4)D

Assertion: Potentiometer is an ideal instrument to measure the potential difference.
Reason: Potential gradient along the potentiometer wire can be made very small.
(1) A (2)B 3)C (4)D

Assertion: An ammeter is always connected in series whereas a voltmeter is connected in
parallel.

Reason: An ammeter is a low-resistance galvanometer while a voltmeter is high-resistance
galvanometer

(1) A (2)B 3)C (4)D

Assertion: The potentiometer wire is made of manganin.

Reason: For manganin, the temperature coefficient of resistance is almost zero and its resistivity
very less.

(1) A (2) B (3)C (4)D

Assertion: Current is a scalar quantity.
Reason: Electric current arises due to continuous flow of charged particles or ions.
(1) A (2)B 3)C (4)D

Assertion: A larger dry cell has higher emf.
Reason: The emf of a dry cell is proportional to its size.
(1) A (2)B 3)C (4)D
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IMPORTANT PRACTICE QUESTION SERIES FOR IIT-JEE EXAM - 1 (ANSWERS)

Q.No. 4 10111213 |14 )15 |16 | 17|18 | 19| 20
Ans. 2141113121411 2]2 1| 3
QNo. | 21|22 | 23|24 25]|26|27|128|29|30|31(32|33|34(35(36(|37(38](39]140
Ans. 3131312131 2]|1]|2 1 1 (3| 4 1122222 4]1
QNo. | 41|42 |43 |44 | 45|46 | 47 | 48|49 | 50|51 (52|53 |54 (|55(56(57(|58](59]|60
Ans. 3] 3 1 (2|3 1](3 1 1 (334 3](2 1 (233 3](3
Q.No. | 61

Ans. 2
IMPORTANT PRACTICE QUESTION SERIES FOR IIT-JEE EXAM - 2 (ANSWERS)
Q.No. 1 3 4 6 9 |10 11|12 |13 (14| 15|16 | 17| 18] 19| 20

Ans. 2 3 3 3 3 3 2 1 4 3 3 1 3 1 1
QNo. |21 |22 (23|24 |25|26|27]28]29]|30|31)|32|33|34|35]|36(37|38](39]40

Ans. 2 1 3 4 3 2 1 1 3 3 4 4 2 3 4 2 1 4 1 3
QNo. |41 |42 |43 |44 | 45|46 | 47 | 48 | 49 [ 50 | 51 | 52 | 53 [ 54 | 55 [ 56 | 57 [ 58 | 59 | 60

Ans. 2 3 2 4 4 3 3 3 3 4 4 2 1 3 2 1 2 4 1 2
QNo. | 61|62 [63[64[65|66[67|68]|69| 70| 71|72 7374|7576 |77 |78 79| 80

Ans. 2111413333333 |2|3[4]1]2]3]2]3([3]S:s
Q.No. | 81 [82[83[84[85]86|87]188]89]90]91 92|93 |94 ([95([96 (97|98 99

Ans. 1 4 2 4 3 4 4 3 1 4 4 3 3 2 1 3 2 2 2
IMPORTANT PRACTICE QUESTION SERIES FOR IIT-JEE EXAM - 3 (ANSWERS)
QNo. | 1 | 2 6 [ 78910111213 (14|15 16| 17|18 19| 20
Ans. 2 1 1 1 1 1 1 1 (32|32 1|3
QNo. [ 21|22 2324|2526 (27|28 (29|30 31](32]33

Ans. 21 4| 4] 3|22 1 (34| 3] 3 1| 4

IMPORTANT PRACTICE QUESTION SERIES FOR IIT-JEE EXAM - 4 (ANSWERS)

Q.No. 2 3 4 5 6 7 10111213 |14 (15|16 | 17|18 | 19| 20
Ans. 4 3 1 2 1 3 1 3 3 2 2 4 4 2
QNo. [21 222324 ]|25|26 |27 |28 [29]|30|31[32]33[34|35]36([37]38]39]40
Ans. 2 2 4 3 3 1 2 4 3 3 3 4 2 1 2 2 2 3 1 3
QNo. [ 41|42 | 43 |44 | 45| 46 | 47| 48|49 | 50| 51 [ 52|53 |54 |55]|56(|57]|58]| 59|60
AnNs. 1 1 2 4 2 4 1 2 3 1 4 3 3 2 1 4 4 1 2 2
QNo. 61|62 |63 [64|65|66|67|68[69|70|71L|72]|73|74|75]| 76| 77|78 79| 80
AnNs. 4 1 3 1 4 3 2 3 4 4 1 1 4 4 2 2 3 4 1 2
QNo. [ 8182|183 [84|85|86|87|838[89|90|91[92]93[94 (95|96 (97|98 | 99 (100
Ans. 3 3 3 2 2 4 3 4 4 2 2 3 2 4 1 1 2 1 2 3
Q.No. [101]102|103(104]|105(106(107]108(109|110|111(112)113(114(115]|116(117|118|119(120
Ans. 1 1 1 1 4 4 3 3 2 2 3 1 1 2 2 1 1 4 1 1
Q.No. [121]122]123[124

Ans. 4 3 4 3
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IMPORTANT PRACTICE QUESTION SERIES FOR IIT-JEE EXAM - 5 (ANSWERS)

QNo. |1 |2 |3 |4|5]|6 |7 |89 |10|11|12]13]|14]15
Ans. | 4| 4| 1| 1| 3] 4

QNo. |16 |17 |18 (19| 20 | 21
Ans. 4 2 1 1 2| 4
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