
PHYSICS

BOOKS - CENGAGE PHYSICS (ENGLISH)

ELECTRIC CURRENT & CIRCUITS

Restivity And Drift Velocity

1. Is the motion of a charge across junction

momentum conserving ? Why or why not ?

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_bEAafM1JcoV4


2. The relaxation time  is nearly independent

of applied electric �eld  whereas it changes

signi�ciantly with temperature . First fact is

(in part) responsible for Ohm's law whereas

the second fact leads to variation of  with

temperature. Elaborate why ?

Watch Video Solution

τ

E

T

p

https://dl.doubtnut.com/l/_bEAafM1JcoV4
https://dl.doubtnut.com/l/_Hv0FtIa2bhrm


3. Following �gures show four situations in

which positive and negative charges move

horizontaly through a region and give the rate

at which each charge moves. Rank the

situations according to the e�ective current

through the region greatest �rst. 

A. i=ii=iii=iv

B. igtiigtiiigtiv

C. i=ii==iiigtiv

https://dl.doubtnut.com/l/_YD7fdna0KJTo


D. 

Answer: C

Watch Video Solution

4. Variation of current passing through a

conductor as the voltage applied across its

ends is varied as shown in the adjoining

diagram. If the resistance (R) is determined at

https://dl.doubtnut.com/l/_YD7fdna0KJTo
https://dl.doubtnut.com/l/_AYKSMGnLqfeK


the points A, B, C and D, we will �nd that 

A. 

B. 

C. 

D. None of these

RC = RD

RB > RA

RC > RB

https://dl.doubtnut.com/l/_AYKSMGnLqfeK


Answer: D

Watch Video Solution

5.  characterstic of a copper wire of

length  and area fo cross-section  is shown

I − V

L A

https://dl.doubtnut.com/l/_AYKSMGnLqfeK
https://dl.doubtnut.com/l/_AT42ZpHMuEIi


in Fig. The slope of the curve becomes 

A. More if the experiment is performed at

higher temperature

B. More if a wire of steel of the same

direction is used

https://dl.doubtnut.com/l/_AT42ZpHMuEIi


C. more if the length of the wire is

increased

D. Less if the length of the wire is increased

Answer: D

Watch Video Solution

6. The resistance R of a conductor varies with

temperature t as shown in the �gure. If the

variation is represented by

https://dl.doubtnut.com/l/_AT42ZpHMuEIi
https://dl.doubtnut.com/l/_bZKMGVry12Yh


, then 

A.  and  are both negative

B.  and  are positive

C.  is positive and  is negative

D.  is negative and  is positive

Rt = R0[1 + αt + βt2]

α β

α β

α β

α β

https://dl.doubtnut.com/l/_bZKMGVry12Yh


Answer: B

Watch Video Solution

7. The V-I graph for a conductor at

temperature  and  are as shown in the

�gure. The term  is proportional to  

T1 T2

(T2 − T1)

https://dl.doubtnut.com/l/_bZKMGVry12Yh
https://dl.doubtnut.com/l/_l5wNB6MbhXFV


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

cos 2θ

sin θ

cot 2θ

tan θ

8. A cylindrical conductor has uniform cross-

section. Resistivity of its material increase

linearly from left end to right end. If a

https://dl.doubtnut.com/l/_l5wNB6MbhXFV
https://dl.doubtnut.com/l/_B8y9w2MTNaKg


constant current is �owing through it and at a

section distance x from left end, magnitude of

electric �eld intensity is E , which of the

following graphs is correct

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_B8y9w2MTNaKg


Answer: B

Watch Video Solution

9. Dimensions of a block are

. If speci�c resistance of

its material is , then the

resistance between the opposite rectangular

facesis

A. 

B. 

1cm × 1cm × 100cm

3 × 10− 7ohm − m

3 × 10− 9Ω

3 × 10− 7Ω

https://dl.doubtnut.com/l/_B8y9w2MTNaKg
https://dl.doubtnut.com/l/_60LbxWNq36uJ


C. 

D. 

Answer: B

Watch Video Solution

3 × 10− 5Ω

3 × 10− 3Ω

10. Dimensions of a block are

. If speci�c resistance of

its material is , then the

resistance between the opposite square faces

is

1cm × 1cm × 100cm

3 × 10− 7ohm − m

https://dl.doubtnut.com/l/_60LbxWNq36uJ
https://dl.doubtnut.com/l/_A4eqVB3tKrU9


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3 × 10− 9Ω

3 × 10− 7Ω

3 × 10− 5Ω

3 × 10− 3Ω

11. A Steady current �ows in a metalic

conductor of non uniform cross section. The

https://dl.doubtnut.com/l/_A4eqVB3tKrU9
https://dl.doubtnut.com/l/_ORt9S4e6PB7p


quantity/quantities which remain constant

along the length of the conductor is/are

A. Current, electric �eld and drift speed

B. Drift speed only

C. Current and drift speed

D. Current only

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_ORt9S4e6PB7p


12. A current  is passing through a wire

having two sections  and  of uniform

diameters  and  respectively. If the mean

drift velocity of electrons in section  and  is

denoted by  and  respectively, then

A. 

B. 

C. 

D. 

Answer: C

I

P O

d d/2

P Q

vP vQ

vP = vQ

vP = vQ
1

2

vp = ( )vQ
1

4

vP = 2vQ

https://dl.doubtnut.com/l/_wc8k6MBx3tpZ


Watch Video Solution

13. The resistance of a wire is . Its length is

increased by  by stretching. The new

resistance will now be

A. 0.1

B. 0.25

C. 0.21

D. 0.09

Answer: C

10Ω

10 %

https://dl.doubtnut.com/l/_wc8k6MBx3tpZ
https://dl.doubtnut.com/l/_cSala7j4jyz5


Watch Video Solution

14. Which of the following characteristics of

electrons determines the current in a

conductor?

A. Drift velocity alone

B. Thermal velocity alone

C. Both drift velocty and thermal velocity

D. Neither drift nor thermal velocity

Answer: A

https://dl.doubtnut.com/l/_cSala7j4jyz5
https://dl.doubtnut.com/l/_B6Crki334yIw


Watch Video Solution

15. Temperature dependence of resistivity

 of semiconductors, insulators and

metals is signi�cantly based on the following

factors.

A. number of charge carriers can change

with temperature T

B. time interval between two successive

collisions can depend on T

ρ(T )

https://dl.doubtnut.com/l/_B6Crki334yIw
https://dl.doubtnut.com/l/_R0zQPm7CjbEW


C. length of material can be a function of T

D. mass of carriers is a function of T

Answer: A::B

Watch Video Solution

16. A cylindrical solid of length L and radius a is

connected across a source of emf V and

negligible internal resistance shown in �gure.

The resistivity of the rod at point P at a

distance x from left end is given by ρ = bx

https://dl.doubtnut.com/l/_R0zQPm7CjbEW
https://dl.doubtnut.com/l/_zQmGQGNIMmCt


(where b is a positive constant). Find the

electric �eld at point P. 

Watch Video Solution

17. A comon �ashlight bulb is rated 0.30A and

2.7V (the values of the current and voltage

under operating conditions.) If the resistance

https://dl.doubtnut.com/l/_zQmGQGNIMmCt
https://dl.doubtnut.com/l/_bKDUL33gvlC0


of the tungsten bulb �lament at room

temperature  is  and its

temperature coe�cient of resistivity is

, then �nd the temperature in

centigrade of the �lament when the bulb is on.

(Consider the variationi of resistance to be

linear with temperature.)

Watch Video Solution

20∘C 1.0Ω

4.0 × 10− 3C − 1

18. Two wires of resistance  and  have

temperature coe�cient of resistance  and 

R1 R2

α1

https://dl.doubtnut.com/l/_bKDUL33gvlC0
https://dl.doubtnut.com/l/_YC8uumW1jYpZ


 respectively. These are joined in series. The

e�ective temperature coe�cient of resistance

is

A. (alpha_(1) + alpha_(2))/2`

B. 

C. 

D. 

Answer: C

Watch Video Solution

α2

(√α1α2)

α1R1 + α2R2

R1 + R2

⎛
⎜⎜
⎝

√R1R2α1α2

√R2
1 + R2

2

https://dl.doubtnut.com/l/_YC8uumW1jYpZ


19. Two resistance  and  are made of

di�erent material. The temperature coe�cient

of the material of  is  and of the material

of  is . Then resistance of the series

combination of  and  will not change

with temperature, if  will not change

with temperature if  equals

A. 

B. 

C. 

R1 R2

R1 α

R2 −β

R1 R2

R1 /R2

R1 /R2

α

β

α + β

α − β

α2 + β2

αβ

https://dl.doubtnut.com/l/_sP9P12MBCLvQ


D. 

Answer: D

Watch Video Solution

β

α

20. An ionization chamber with parallel

conducting plates as anode and cathode has

 electrons and the same number of

singly-charged positive ions per . The

electrons are moving at . The current

density from anode to cathodes . The

5 × 107

cm3

0.4m/s

4μA/m2

https://dl.doubtnut.com/l/_sP9P12MBCLvQ
https://dl.doubtnut.com/l/_avAXCH5wMQDi


velocity of positive ions moving towards

cathode is

A. 

B. 

C. Zero

D. 

Answer: D

Watch Video Solution

0.4m/s

16m/s

0.1m/s

https://dl.doubtnut.com/l/_avAXCH5wMQDi


21. The current in conductor varies with time 

as  where  is in ampere and  in

seconds. Electric charge �owing through a

section of the conductor during  to

 is

A. 10C

B. 24C

C. 33C

D. 44C

Answer: B

t

I = 2t + 3t2 I t

t = 2 sec

t = 3 sec

https://dl.doubtnut.com/l/_2LpLCvvQDhYn


Watch Video Solution

22. The resistance of a wire of iron is 

and temperature coe�cient of resistivity is

, At  it carries  of

current. Keeping constant potential di�erence

between its ends. The temperature of the wire

is raised to . The current in  that

�ows in the wire now is.

A. 20

B. 15

10ohm

5 × 10− 3 /. ∘ C 20∘C 30mA

120∘C mA

https://dl.doubtnut.com/l/_2LpLCvvQDhYn
https://dl.doubtnut.com/l/_KtKNuLLJKhCB


C. 10

D. 40

Answer: A

Watch Video Solution

23. Length of a hollow tube is , its outer

diameter is  and thickness of its wall is 5

mm. If resistivity of the material of the tube is

 then resistance of tube will

be

5m

10cm

1.7 × 10− 8Ω × m

https://dl.doubtnut.com/l/_KtKNuLLJKhCB
https://dl.doubtnut.com/l/_d0Pnpgq7H1NN


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

5.6 × 10− 5Ω

2 × 10− 5ω

4 × 10− 5Ω

24. In order to increase the resistance of a

given wire of uniform cross section to four

times its value, a fraction of its length is

https://dl.doubtnut.com/l/_d0Pnpgq7H1NN
https://dl.doubtnut.com/l/_6bEn3XGqEzit


stretched uniformly till the full length of the

wire becoes  times the original length. What

is the value of this fraction?

A. 

B. 1/6`

C. 

D. 

Answer: A

Watch Video Solution

3

2

1

8

1

10

1

4

https://dl.doubtnut.com/l/_6bEn3XGqEzit
https://dl.doubtnut.com/l/_ceClD7hOaFGy


25. Following �gure shows cross-section

through three long conductors of the same

length and material, with square cross-section

of edge lengths as shown. Conductor  will

snugly within conductor . Relationship

between their end to end resistance is 

A. 

B. 

B

B

RA = RB = RC

RA > RB > RC

https://dl.doubtnut.com/l/_ceClD7hOaFGy


C. 

D. Information is not su�cient.

Answer: A

Watch Video Solution

RA < RB < R

26. In �gure shows a rectangular block with

dimensions x , 2 x and 4 x . Electrical contacts

can be made to the block between opposite

pairs of faces (for example, between the faces

labelled A - A , B - B and C - C ). Between which

https://dl.doubtnut.com/l/_ceClD7hOaFGy
https://dl.doubtnut.com/l/_tTWh5IpUDF1Z


two faces would the maximum electrical

resistance be obtained ( A - A : Top and

bottom faces, B - B : Left and right faces, C - C :

Front and rear faces) 

A. A-A

B. B-B

C. C-C

https://dl.doubtnut.com/l/_tTWh5IpUDF1Z


D. Same for all three pairs

Answer: C

Watch Video Solution

27. A battery is connected to a uniform

resistance wire AB and B is earthed. Which one

of the graphs below shows how the current

https://dl.doubtnut.com/l/_tTWh5IpUDF1Z
https://dl.doubtnut.com/l/_cyaPIzRFja97


density J varies along AB 

A. 

B. 

C. 

https://dl.doubtnut.com/l/_cyaPIzRFja97


D. 

Answer: D

Watch Video Solution

28. Two wires each of radius of cross section 

but of di�erent materials are connected

together end to end (in series). If the densities

of charge carries in the two wires are in the

r

https://dl.doubtnut.com/l/_cyaPIzRFja97
https://dl.doubtnut.com/l/_xG0VzhWpiDpe


ratio , the drift velocity of electrons in the

two wires will be in the ratio:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1: 4

1: 2

2: 1

4: 1

1: 4

https://dl.doubtnut.com/l/_xG0VzhWpiDpe


29. Consider a conductor of variable cross

section in which current is �owing from cross

section 1 to 2. Then 

A. current density at A = current density at

B

B. current density at A gt current density at

B

https://dl.doubtnut.com/l/_vdp5tUxphWUX


C. current density at A gt current density at

B

D. none of the above

Answer: B

Watch Video Solution

30. A 150 m long metal wire connects points A

and B. The electric potential at point B is 50V

less than that at point A. If the conductivity of

https://dl.doubtnut.com/l/_vdp5tUxphWUX
https://dl.doubtnut.com/l/_EZR073sMcwzR


Combination Of Resistance 1

the metal is  then magnitude

of the current density in the wire is equal to:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

60 × 106mho/m

11 × 10− 4A/m2

5.5 × 10− 3A/m2

4 × 107A/m2

20 × 106A/m2

https://dl.doubtnut.com/l/_EZR073sMcwzR


1. First a set of n equal resistors of R each are

connected in series to a battery of emf E and

internal resistance R, A current I is observed to

�ow. Then, the n resistors are connected I

parallel to the same battery. 

It is observed that the current is increased 10

times. what is 'n'?

Watch Video Solution

https://dl.doubtnut.com/l/_Ts8viI0jX0pQ


2. Suppose there is a circuit consisting of only

resistances and batteries suppose one is to

double (or increase it to n-times) all voltages

and all resistances. Show that current s are

unaltered.

Watch Video Solution

3. Find the equivalent resistance between

terminals A and B. Each resistor is of

https://dl.doubtnut.com/l/_MShaNR70m2qT
https://dl.doubtnut.com/l/_9eIJRDl7hXGP


resistance R. 

Watch Video Solution

4. The equivalent resistance between A and B

in the arrangement of resistance as shown is 

https://dl.doubtnut.com/l/_9eIJRDl7hXGP
https://dl.doubtnut.com/l/_38E5Tn507FpD


Watch Video Solution

5. The two ends of a uniform conductor are

joined to a cell of e.m.f.  and some internal

resistance. Starting from the midpoint  of

the conductor, we move in the direction of

current and return to . The potential  at

E

P

P V

https://dl.doubtnut.com/l/_38E5Tn507FpD
https://dl.doubtnut.com/l/_xqtGoP2EpI2l


every point on the path is plotted against the

distance covered . which of the following

graphs best represent the resulting curve ?

A. 

B. 

C. 

D. 

(x)

https://dl.doubtnut.com/l/_xqtGoP2EpI2l


Answer: B

Watch Video Solution

6. V-I graph for parallel and series combination

of two metallic resistors are shown in

adjoining �gure. Which graph represents

https://dl.doubtnut.com/l/_xqtGoP2EpI2l
https://dl.doubtnut.com/l/_wvumR0TPZAuh


parallel combination ? 

A. A

B. B

C. A and B both

D. Neither A nor B

https://dl.doubtnut.com/l/_wvumR0TPZAuh


Answer: A

Watch Video Solution

7. If each resistance in the �gure is of  then

reading of ammeter is 

Watch Video Solution

9Ω

https://dl.doubtnut.com/l/_wvumR0TPZAuh
https://dl.doubtnut.com/l/_YSOl7L5TZzuF


8. Two resistors of resistance  and 

having  are connected in parallel. For

equivalent resistance R, the correct statement

is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

R1 R2

R1 > R2

R > R1 > R2

R1 < R < R2

R2 < R < (R1 + R2)

R < R1

https://dl.doubtnut.com/l/_Rff82My5sdhQ


Watch Video Solution

9. The potential di�erence between points 

and  adjoining �gure is 

A. 2/3V

B. 8/9V

C. 4/3V

A

B

https://dl.doubtnut.com/l/_Rff82My5sdhQ
https://dl.doubtnut.com/l/_I2Yp5Y8hXsdx


D. 2V

Answer: C

Watch Video Solution

10. Seven resistance are connected as shown

in the �rgure. The equivalent resistance

between  and  is approximately A B

https://dl.doubtnut.com/l/_I2Yp5Y8hXsdx
https://dl.doubtnut.com/l/_yOADDMBK7H6F


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3Ω

4Ω

4.5Ω

5Ω

11. What is the equivalent resistance between

the points A and B of the network? 

https://dl.doubtnut.com/l/_yOADDMBK7H6F
https://dl.doubtnut.com/l/_ZhB9tSGLTXsM


A. 

B. 

C. 

D. 

Answer: B

Ω
57

7

8Ω

6Ω

Ω
57
3

https://dl.doubtnut.com/l/_ZhB9tSGLTXsM


Watch Video Solution

12. A uniform wire of resistance  is cut into

3 equal parts. They are connected in form of

equilateral triangle . A cell of e.m.f. 

and negligible internal resistance is connected

across  and . Potential di�erence across 

 is

A. 1V

B. 2V

C. 3V

9Ω

ABC 2V

B C

AB

https://dl.doubtnut.com/l/_ZhB9tSGLTXsM
https://dl.doubtnut.com/l/_VlH0DxBTTumR


D. 0.5V

Answer: A

Watch Video Solution

13. In �g. the current �owing through 2R is 

A. from left to right

B. from right to left

https://dl.doubtnut.com/l/_VlH0DxBTTumR
https://dl.doubtnut.com/l/_biVIxagp0aNO


C. no current

D. none of these

Answer: B

Watch Video Solution

14. The equivalent resistance between the

points A and B is 

https://dl.doubtnut.com/l/_biVIxagp0aNO
https://dl.doubtnut.com/l/_kQSoEDvZmYD1


Combination Of Resistance 2

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

Ω
36

7

10Ω

Ω
85

7

https://dl.doubtnut.com/l/_kQSoEDvZmYD1


1. If each resistance , then �nd

the equivalent resistance (in ohm) between A

and B. 

Watch Video Solution

R = 100√3Ω

https://dl.doubtnut.com/l/_bXvnD5c32pwZ


2. In the �gure shown eight resistors eachof

resistance 'R' are connected to form two

squares ABCH and DEFG. Four resistors each of

resistors '2R' are connected in the vertical

lines AF, BG, CD and EH. 'A' and 'C' are

connected to a battery of interal resistance 'R'

https://dl.doubtnut.com/l/_bXvnD5c32pwZ
https://dl.doubtnut.com/l/_lm53wpNGLY0l


and emf V. Find out the current in 'AB' and 'ED'.

Watch Video Solution

3. Find the equivalent resistance between A

and B. Each resistor has same resistance R. 

https://dl.doubtnut.com/l/_lm53wpNGLY0l
https://dl.doubtnut.com/l/_cL1cABzkzJMp


Watch Video Solution

4. Thirteen resistors each of resistance R

connected in the circuit as shown in �gure.

https://dl.doubtnut.com/l/_cL1cABzkzJMp
https://dl.doubtnut.com/l/_DmV4z4Wxs1JO


Resistance between A and B is 

A. 

B. 

C. 

D. 

Answer: C

2RΩ

4 Ω
R

3

2 Ω
R

3

Rω

https://dl.doubtnut.com/l/_DmV4z4Wxs1JO


Watch Video Solution

5. The total current supplied to the circuit by

the battery is 

A. 1A

B. 2A

https://dl.doubtnut.com/l/_DmV4z4Wxs1JO
https://dl.doubtnut.com/l/_rkkaoLVttuWw


C. 4A

D. 6A

Answer: C

Watch Video Solution

6. A wire of resistance  is bent to form a

circle. P and Q are points on the circumference

of the circle dividing it into a quadrant and are

connected to a Battery of 3 V and internal

resistance  as shown in the �gure. The

10Ω

1Ω

https://dl.doubtnut.com/l/_rkkaoLVttuWw
https://dl.doubtnut.com/l/_oBO3qnGd3Se0


currents in the two parts of the circle are 

A. 

B. 

C. 

D. 

Answer: A

A and A
6

23

18

23

A and A
5

26

15

26

A and A
4
25

12

25

A and A
3

25

9

25

https://dl.doubtnut.com/l/_oBO3qnGd3Se0


Watch Video Solution

7. The resistance between the terminal point A

and B of the given in�nitely long circuit will be 

A. 

B. 

C. 

(√3 − 1)

(1 − √3

(1 + √3

https://dl.doubtnut.com/l/_oBO3qnGd3Se0
https://dl.doubtnut.com/l/_zQwgxGQ3fNN8


D. 

Answer: C

Watch Video Solution

(2 + √3

8. In the circuit shown, the value of each

resistance is r , then equivalent resistance of

circuit between points A and B will be 

https://dl.doubtnut.com/l/_zQwgxGQ3fNN8
https://dl.doubtnut.com/l/_Q1fGqtFmfjPQ


A. 14/11 r

B. 7/5 r

C. 8/7 r

D. 14/13 r

Answer: D

Watch Video Solution

9. The potential di�erence across 8 ohm

resistance is 48 volt as shownin the �gure. The

value of potential di�erence across  and X Y

https://dl.doubtnut.com/l/_Q1fGqtFmfjPQ
https://dl.doubtnut.com/l/_FQUKd38yE71v


point will be 

A. 160 volt

B. 128 volt

C. 80volt

D. 62volt

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_FQUKd38yE71v


10. 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

Watch Video Solution

11. The equivalent resistance across the

terminals of source of e.m.f.  for the circuit24V

https://dl.doubtnut.com/l/_FQUKd38yE71v
https://dl.doubtnut.com/l/_kXJC43aNSISo
https://dl.doubtnut.com/l/_SZ5noZasHFAF


shown in the �gure is 

A. 

B. 

C. 

D. 

Answer: C

15Ω

10Ω

5Ω

4Ω

https://dl.doubtnut.com/l/_SZ5noZasHFAF


Watch Video Solution

12. A potential divider is used to give outpurs

of 4V and 8V from a 12V source. Which

combination of resistance, (  gives

the correct voltages? (R_(1) : R_(2) : R_(3)` 

R1, R2, R3

https://dl.doubtnut.com/l/_SZ5noZasHFAF
https://dl.doubtnut.com/l/_dsYK9gRAB5xb


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2: 1: 2

1: 1: 1

2: 2: 1

1: 1: 2

https://dl.doubtnut.com/l/_dsYK9gRAB5xb


13. Find equivalent resistance between A and B

A. R

B. 

C. 

D. 2R

3R
4

R

2

https://dl.doubtnut.com/l/_4oyohv1Bl7hx


Answer: C

Watch Video Solution

14. A wire has resistance of  is bent in the

following shape. The e�ective resistance

between A and B is 

24Ω

https://dl.doubtnut.com/l/_4oyohv1Bl7hx
https://dl.doubtnut.com/l/_CbsnReTANUS6


Kirchho� S Law And Grouping Cells

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

24Ω

10Ω

Ω
16

3

https://dl.doubtnut.com/l/_CbsnReTANUS6


1. The �gure below shows current in a part of

electric circuit. The current  is 

A. 1.7amp

B. 3.7amp

C. 1.3amp

D. 1amp

i

https://dl.doubtnut.com/l/_bftfusld7MD8


Answer: A

Watch Video Solution

2. The �gure here shows a portion of a circuit.

What are the magnitude and direction of the

current i in the lower right-hand wire 

A. 7A

https://dl.doubtnut.com/l/_bftfusld7MD8
https://dl.doubtnut.com/l/_rWJOzuluEA7X


B. 8A

C. 6A

D. 2A

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_rWJOzuluEA7X


3.   

A group of N cells where e.m.f. varies directly

with the internal resistance as per the

equation  are connected as

shown in the �gure. The current I in the circuit

is:

A. 0.51amp

EN = 1.5rN

https://dl.doubtnut.com/l/_7SsXLVHEZxf9


B. 5.1amp

C. 0.15amp

D. 1.5amp

Answer: D

Watch Video Solution

4. Two batteries of emf  and  and

internal resistances  and  respectively are

ε1 ε2(ε2 > ε1

r1 r2

https://dl.doubtnut.com/l/_7SsXLVHEZxf9
https://dl.doubtnut.com/l/_R9cQlOjrU9ZU


connected in parallel as shown in Fig. 2 (EP).1. 

A. Two equivalent emf  of the two cells is

between  and .ie. 

B. The equivalent emf  is smaller than 

C. The  always

D.  is independent of internal resistance 

 and 

εeq

ε1 ε2 ε1 < εeq < ε2

eeq ε1

εeq = ε1 + ε2

εeq

r1 r2

https://dl.doubtnut.com/l/_R9cQlOjrU9ZU


Answer: A

Watch Video Solution

5. Twelve cells each having the same e.m.f are

connected in series and are kept to a closed

box. Some of the cell are connected in reverse

order .The battery is connected in series with

an ammeter an external resistance  and two

cells of the same type as an in the battery .The

current when they and support each other is 

ampere and current is  ampare when the two

R

3

2

https://dl.doubtnut.com/l/_R9cQlOjrU9ZU
https://dl.doubtnut.com/l/_Lj0uCoKKhiZI


oppose each other. How many cells are

connected in reverse order ?

A. 4

B. 1

C. 3

D. 2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Lj0uCoKKhiZI


6. A battery of 24 cells each of emf 1.5 V and

internal resistnace  is to be connected in

order to send the maximum current through a

 resistor. The correct arrangement of cells

will be

A. 2 rows of 12 cells connected in parallel

B. 3rows of 8 cells connected in parallel

C. 4 rows of 6 cells connected in parallel

D. All of these

Answer: A

2Ω

12Ω

https://dl.doubtnut.com/l/_i5RvqpoNJ02y


Watch Video Solution

7. The diagram shows a circuit used in an

experiment to determine the emf and internal

resistance of the cell C. A graph was plotted of

the potential di�erence V between the

terminals of the cell against the current I,

which was varied by adjusting the rheostat.

https://dl.doubtnut.com/l/_i5RvqpoNJ02y
https://dl.doubtnut.com/l/_9fajTqUvYbDz


What is the internal resistance of the cell? 

A. xy

B. y/x

https://dl.doubtnut.com/l/_9fajTqUvYbDz


C. x/y

D. (x-y)

Answer: B

Watch Video Solution

8. In the circuit shown in �g. the magnitdues

and the direction of the �ow of current,

https://dl.doubtnut.com/l/_9fajTqUvYbDz
https://dl.doubtnut.com/l/_R06r8qNeYS5s


respectively, would be 

A. 7/3 A from a to b through c

B. 7/3 A from b to a through c

C. 1 A from b to a through c

D. 1A from a to b through c

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_R06r8qNeYS5s


9. The internal resistances of two cells shown

are  and . If , its potential

di�erence across the cell 

A. B will be zero

B. A will be zero

C. A and B will be 2V

0.1Ω 0.3Ω R = 0.2Ω

https://dl.doubtnut.com/l/_RhNhrOs6q0cB


D. A will be gt 2V and B will be lt 2V

Answer: D

Watch Video Solution

10. Two cells,Having the same e.m.f., are

connected in series through an external

resitance R.Cell have internal resistances 

and   respectively.When the

circuit is closed,the potential di�erence across

the �rst cell is zero.The value of R is:-

R1

R2 (R1 > R2)

https://dl.doubtnut.com/l/_RhNhrOs6q0cB
https://dl.doubtnut.com/l/_F1JaHidaXlhD


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

r1 + r2

r1 − r2

r1 + r2

2

r − (1) − r2

2

11. In the circuit shown here,

 and 

. The current �owing between point  and 

E1 = E2 = E3 = 2V R1 = R2 = 4ohms

A B

https://dl.doubtnut.com/l/_F1JaHidaXlhD
https://dl.doubtnut.com/l/_a2Jsstanom8P


through battery  is  

A. zero

B. 2A from A to B

C. 2A from B to A

D. None of the above

Answer: B

E2

https://dl.doubtnut.com/l/_a2Jsstanom8P


Watch Video Solution

12. Consider the circuit shown in the �gure.

The current  is equal to  

A. 5A

I3

https://dl.doubtnut.com/l/_a2Jsstanom8P
https://dl.doubtnut.com/l/_Pv2Iy4J3zXLD


B. 3A

C. 

D. 

Answer: D

Watch Video Solution

−3A

− A
5

6

13. As the switch  is closed in the circuit

shown in �gure, current passed through it is. 

S

https://dl.doubtnut.com/l/_Pv2Iy4J3zXLD
https://dl.doubtnut.com/l/_LllW85XQhxgS


A. 4.5A

B. 6.0A

C. 3.0A

D. Zero

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_LllW85XQhxgS


14. The current in the arm CD of the circuit will

be 

A. 

B. 

C. 

D. 

i1

i2 + i3

I1 + i3

i1 − i2 + i3

https://dl.doubtnut.com/l/_yRl60VsKB9gf


Answer: A::B

Watch Video Solution

15. Kircho�'s junction rule is a re�ection of

A. conservation of current density vector

B. conservation of charge

C. the fact that the momentum with which

a charged particle approaches a junction

https://dl.doubtnut.com/l/_yRl60VsKB9gf
https://dl.doubtnut.com/l/_beTAPKRILqFl


Kirchho� S Law And Simple Circuits

is unchanged (as a vector) as the

charged particle leaves the junction

D. the fact that there is no accumulation of

charges at a junction

Answer: B::D

Watch Video Solution

https://dl.doubtnut.com/l/_beTAPKRILqFl


1. In the circuit element given here, if the

potential at point B, , then the

potentials of A and D are given as ltBrgt

A. 

B. 

C. 

D. 

Answer: D

VB = 0

VA = − 1.5V , VD = + 2.5V

VA = + 1.5V , VD = + 2.5V

VA = + 1.5V , VD = + 0.5V

VA = + 1.5V , VD = − 0.5V

https://dl.doubtnut.com/l/_oicsPZr0erOz


Watch Video Solution

2. The magnitude in  in ampere unit is 

A. 0.1

B. 0.3

C. 0.6

D. None of these

i

https://dl.doubtnut.com/l/_oicsPZr0erOz
https://dl.doubtnut.com/l/_GWj6EZCh5i9n


Answer: A

Watch Video Solution

3. If in the circuit shown below, the internal

resistance of the battery is  and  and 

 are the potential at  and  respectively,

what is the potential di�erence between the

1.5Ω VP

VQ P Q

https://dl.doubtnut.com/l/_GWj6EZCh5i9n
https://dl.doubtnut.com/l/_7AtH4Wbm7gWa


point  and ?  

Watch Video Solution

P Q

4. In the circuit shown below

E1 = 4.0V , R1 = 2Ω, E2 = 6.0V , R2 = 4Ω

https://dl.doubtnut.com/l/_7AtH4Wbm7gWa
https://dl.doubtnut.com/l/_lpnvQTkKxN36


and . The current  is  

A. 1.6A

B. 1.8A

C. 1.25A

D. 1.0A

Answer: B

R3 = 2Ω I1

https://dl.doubtnut.com/l/_lpnvQTkKxN36


Watch Video Solution

5. Consider the circuit shown in the �gure.

Both the circuits are taking same current from

battery but current through  in the second

circuit is  of current through  in the

�rst circuit. If  is , the value of   

A. 

R

th
1

10
R

R 11Ω R1

9.9Ω

https://dl.doubtnut.com/l/_lpnvQTkKxN36
https://dl.doubtnut.com/l/_2vFP2gybXD6Y


B. 

C. 

D. 

Answer: A

Watch Video Solution

11Ω

8.8Ω

7.7Ω

https://dl.doubtnut.com/l/_2vFP2gybXD6Y


6. Current through wire XY of circuit shown is 

A. 1A

B. 4A

C. 2A from B to A

D. 3A

Answer: C

https://dl.doubtnut.com/l/_8eYtk51aVDrv


Watch Video Solution

7. In the circuit of adjoining �gure the current

through  resister will be 

A. 1A

B. 1/5A

12Ω

https://dl.doubtnut.com/l/_8eYtk51aVDrv
https://dl.doubtnut.com/l/_ACKT3uzP47Gt


C. 2/5A

D. 0A

Answer: D

Watch Video Solution

8. The circuit is shown in the following �gure.

The potential at points A, B, C, D and O are

given. The currents in the resistance 

and  are in the ratio of . What is the

R1, R2

R3 4: 2: 1

https://dl.doubtnut.com/l/_ACKT3uzP47Gt
https://dl.doubtnut.com/l/_E4qbyw9pBbfy


ratio of resistance  and  ?  

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

R1, R2, R3 R4

3: 2: 12: 16

2: 3: 36: 12

4: 3: 12: 32

3: 4: 14: 32

https://dl.doubtnut.com/l/_E4qbyw9pBbfy


9. In the circuit as shown if the current drawn

through battery is . Then 

A. Resistance R = 

B. Current through  resistance is 0.1A

C. Potential di�erence across the middle

resistance is 2V

0.5A

46Ω

20Ω

https://dl.doubtnut.com/l/_E4qbyw9pBbfy
https://dl.doubtnut.com/l/_zz1qkwwgAwqg


D. Potential di�erence across the 

resistance is 4V

Answer: A::B::C

Watch Video Solution

20Ω

https://dl.doubtnut.com/l/_zz1qkwwgAwqg


10.   

Consider a simple circuit shown in �gure

stands for a variable resistance  can

vary from  to in�nity. R is internal resistance

of the battery .

R' . R'

R0

(r < < R < < R)

https://dl.doubtnut.com/l/_O1lffJadkdYU


A. Potential drop across AB is nealry

constant as  is varied

B. Current through  is nearly a constant

as  is varied

C. Current I depends sensitivity on 

D.  always

Answer: A::D

Watch Video Solution

R ′

R ′

R ′

R ′

I ≥ ( )
V

r + R

https://dl.doubtnut.com/l/_O1lffJadkdYU


11. The circuit consists of resistors and ideal

cells.  and  are current through branches

indicated in the �gure,  and  is the

potential at points A and B on the circuit 

  

The value of  is:

A. 1

I1 I2

VA VB

I2

I1

https://dl.doubtnut.com/l/_oiT1KmaPu2e7


B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

12. The circuit consists of resistors and ideal

cells.  and  are current through branches

indicated in the �gure,  and  is the

potential at points A and B on the circuit 

I1 I2

VA VB

https://dl.doubtnut.com/l/_oiT1KmaPu2e7
https://dl.doubtnut.com/l/_8fVfIRIi67e9


  

The value of  in volts is:

A. 5

B. 10

C. 15

D. 30

VA − VB

https://dl.doubtnut.com/l/_8fVfIRIi67e9


Answer: D

Watch Video Solution

13. In the given circuit, if resistance of each

resistor is R: 

  

https://dl.doubtnut.com/l/_8fVfIRIi67e9
https://dl.doubtnut.com/l/_gHeiXUDaThVE


Find the equivalent resistance between M and

N,

A. 5/2R

B. 5R

C. 

D. 

Answer: D

Watch Video Solution

( )R
31

10

( )R
3

5

https://dl.doubtnut.com/l/_gHeiXUDaThVE


14. In the given circuit, if resistance of each

resistor is R: 

  

How much current will �ow through resistor 1,

if current entered at M is I:

A. 
I

5

https://dl.doubtnut.com/l/_LhxDFdkji0mu


B. 

C. 

D. 

Answer: A

Watch Video Solution

2
l

5

3
I

5

4
I

5

15. In the given circuit, if resistance of each

resistor is R: 

https://dl.doubtnut.com/l/_LhxDFdkji0mu
https://dl.doubtnut.com/l/_J7ttmZ1QqUPE


  

The equivalent resistance between M and Q.

A. 

B. 

C. R

D. 2R

R

2

R

3

https://dl.doubtnut.com/l/_J7ttmZ1QqUPE


Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_J7ttmZ1QqUPE

