PHYSICS

(A)

(B)

(©)
(D)

The following questions given below consist of
an "Assertion™ (A) and "Reason" (R) Type
guestions. Use the following Key to choose the
appropriate answer.

If both (A) and (R) are true, and (R) is the
correct explanation of (A).

If both (A) and (R) are true but (R) is not the
correct explanation of (A).

If (A) is true but (R) is false.

If (A) is false but (R) is true.

Q.1

Sol.

Sol.

Sol.

Assertion When an external resistor  of
resistance R (connected across a cell of internal
resistance r) is varied. Power consumed by
resistance R is maximum when R =r

Reason : Power consumed by a resistor of
constant resistance R is maximum when current
through it is maximum:; [B]
Both Assertion & Reason are true. In Assertion R
is varied while in Reason. R is kept constant.
Hence both are independent

Assertion: The coil of a heater is cut dnto twe
equal halves and only one of them js$ used, into
heater. The heater will now require\half, the time
to produce the same amount of héats

Reason The heat produeed is directly
proportional to the square«f eurrent.
[B]

Both the assertion and reason are true but reason
is not the correctyexplanation of assertion.
Since, in the given case voltage is same,

therefore;
V2
H= ? t=-constant. when R is halved, t must be

halved.

Assertion: Current carrying wire should be
charged.

Reason : Current in the wire is due to flow of free
electrons in a definite direction.

[D]

A —wrong

R — True.

Q.4

Sol.

Q5

Q.6

Q7

QS8

Assertion : Electrical power go off when a short
circuit happens.

Reason When short circuit happens, then
resistance of circuit become very high.

[C]

A-True, R-False.

If these two wire come‘in®¢ontact we say short
circuit happen.

il A iz
+
B
Riag <<< Rauib
IN>>> )

So Bulb will stop glowing.

Assertion : Electrons move away from a region

of higher potential to a region of lower potential.
Reason : Since an electron has a negative charge.

[A]

Assertion : The resistance of a copper wire varies
directly as the length and inversely as the
diameter.

Reason : Because the resistance varies directly as
[D]

Assertion ; Material used in the construction of a

the area of the cross-section.

standard resistance is constantan or manganin.
Reason : Its temperature coefficient of resistance

is very small. [A]

The total resistance in series

combination of resistors increases and in parallel

Assertion

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. [A]
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Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

QA6

Assertion : When cells are connected in series to
the external load the effective e.m.f. increases.

[A]
Reason : The cells help each other in sending the
current to the external load.

Assertion : The resistance of super-conductor is
zero.

Reason : The super-conductors are used for the
transmission of electric power. [B]

Assertion : The bending of an insulated wire
increases the resistance of wire.

Reason : The drift velocity of electrons in bent
wire decreases. [D]

Assertion : The connecting wires are of copper.
Reason : The electrical conductivity of copper is
high. [A]

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

Reason : The current flows towards the point of
the lowest potential, as it does in such a circuit
from negative to the positive terminal. [D]

Assertion : Electric appliances Avithl metallic
body; eg heaters, presses etc, have three pin
connections, where as an eléctgiC bulb has a two
pin connection.

Reason : Three pin gonnégtions reduce heating of
connecting cables. [C]
Assertion ; A \domestic electrical appliance,
working @ma three pin, will continue working
even if the top’pin is removed.

Reason % The third pin is used only as a safety
device. [A]

Assertion : In parallel combination of electrical
appliances, 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.
[A]

Q.17

Q.18

Q.19

Q.20

Assertion : In series combination of electric bulbs
the bulb 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.  [C]

Assertion : Each bulb in a frill of 20 bulbs in
series when connected to supply voltage will emit
more light than each bulb in al frill eof
19 bulbs in series when connected fohsameysupply
voltage.

Reason : Each bulb in a frill of 20,bulbs in series
will get more voltage thah that in a frill of 19
bulbs. [D]

Assertion : Whenythe cell is in the open circuit
there is no ferce O a test charge inside the
electrolyte of thegell.

Reasonw.ldhere s no field inside the cell, when
the céllis‘in open circuit. [C]

Assertion : When cells are connected in parallel
{0"the external load, the effective e.m.f. increases.
Reason : All the cells will be sending the current
to the external load in the same direction.

(O]
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PHYSICS

Q.1

Q.2

Sol.

In the circuit shown battery, ammeter and
voltmeter are ideal and the switch S is intially
closed as shown. When switch S is opened,
match the parameter of column | with the
effects in column 11 :

WW———
R R
© o
E
—®
Column | Column 1l

(A) Equivalent resistance  (P) Remains same
across the battery

(B) Power dissipated by
left resistance R

(Q) Increases

(C) Voltmeter reading (R) Decreases

(D) Ammeter reading (S) Becomes zero
A->Q;B>R;Co>R;D->R

In the circuit shown in figure, match the
following

20 3Q
40 5Q
v
Column | Column 11
(A) Minimum current will (P) 2Q
flow through
(B) Maximum current will (Q) 40
flow through
(C) Maximum power will be (R) 30
generated acress
(D) Minimum power ‘will be (S) 5Q

generdted across
A->QB->P;Co>R;D>Q
In parallel Current distributes in inverse ratio of
resistors,'Hence, distribution of current in
different resistors is as shown in figure.

20 30
540 350
3 8

For power generation apply P = i’R.
PD _ 10

iR3:?—T=2.5A
. PD 5
|R4—?—E—2.5A

Q.3

Sol.

In the circuits drawn in column | of the
following table, all the bulbs are identical.
Match the entries of column | with the entries of
column 11
Column | Colump’tl

E

I
U

(A) @

(P) Cusrént drawn

from the battery is

maximum

(B) (Q) Current drawn

from the battery
is the least

(R)Bulbs will lit the

brightest

(S) Bulbs will lit

R @

with brightness
lying between
maximum and
minimum value

A->S;B>R;C>P;D->0Q

2
ForA:I:EPlng:E—
2R 4R
2
ForB:I=£;P1=P2=£
2R 4R
2
ForC:I=E;P1=P2=£
R R
2
ForD:I:Z—E ;P1:P2:P3:£
3R 9R
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Q4

Ans.

Q5

Ans.

Match the following
Column |
(A) Current in the

circuit

(B) Maximum power
that can be
developed by
given cell

(C) terminal potential
difference of cell
in the circuit

(D) Potential drop
across the load

resistance.

Column 11

(P) depend on
current in the
circuit

(Q) depend on load

resistance

(R) depend on the
internal
resistance of cell

(S) depend on emf

of cell

A->QRS;B>Q; C>P,QR,S;

D—->P,QR,S

Q.6 Referring to the circuit shown in Fig. match

Column-1 with Column-II
E, r

—%ﬁﬁ—

h

Column | Colump11
(A) Terminal potential difference (P) r>R

across the cell will be

maximum

(B) Power transferred to
resistance R is less than
the maximum possible

Q) r<R

(C) Power dissipated-in the
cell is‘maximum

(R) R=w

(D) Faster drift of ions in the
electrolyte in the cell will
befor

(S) R=0

Two cells of the same emf ‘e’ but different
internal resistances, r; & r, are connected in

series with an external resistance R.
I I

[ ||
f |7
e!

I
|
en P}

AW
R

ANS.

Q.7

(A)

Column |

A—->R;B>P,QRS;C—>S; D->S

Column 11 gives certain systems undergoing a
process. Column | suggests changes in some of
the parameters related to the system. Match the
statements in Column | to the appropriate
process(es) from Column Il. [HT -JEE 2009]

Column 11

The energy of the (P) System : A capacitor,

Column-1
(A) valueloficurrent
thrfough R

(B) when external

resistance R
isry—r,

(C) when external
resistance R
isry+r,

(D) when external
resistance R is

ry—rq

Column 11
(P) potential drop
across second
cell is zero
2e

R+r1+r2

Q

(R) potential drop
across first cell
is zero

(S) maximum power
output across
resistance R

A->Q;B—>R; C—> S;D->S

system is initially uncharged

increased
battery

(B) Mechanical
energy is provided
to the system,
which is
converted into
energy of random the piston

motion of its parts

(C) Internal energy of

Process : The gas is

(R) System: Agasina

Process : it is connected to a
(Q) System : A gas in an
adiabatic container fitted

with an adiabatic piston.

compressed by pushing

CURRENT ELECTRICITY



(D)

Ans.

Q.8

Sol.

the system is rigid container

converted into Process : The gas gets

its mechanical cooled due to colder

energy atmosphere surrounding it
Mass of the (S) System : A heavy nucleus,
system is initially at rest

decreased Process The nucleus

fissions into two
fragments of nearly equal
masses and some neutrons
are emitted
(T) System : A resistive wire
loop
Process : The loop is
placed in a time varying
magnetic field perpendicular

to its plane

A->P,QST;B>Q; C—>S; D> S

In the circuit shown in figure, the capacitor is
initially uncharged. At t = 0, the switchris clgesed
at position (1) and remain closed for leng time.
Then at t =t’, swifclzh is shifted to pesition (2).

11
2
—WW——se
S
L—— FW\V—e
1
Column | Column |1

(A) As the gapacitor charges (P) Current in the
fromt=Qtot=1t' circuit falls
exponentially
(B)wAs the-capacitor discharge (Q) Current in the
iiefort>t circuit grows
exponentially
(C) Maximum current in the (R) R, C
circuit depends on
(D) Time to achieve 50%
charging of the capacitor
depends on

A—->P;B>P;C>S;D>R
._ V__yre

A)i=—e

) R

)R

AP

Q.9

Sol.

Q.10

(B) During discharging current in circuit fall
exponentially
. B-o>P

mnwz%;0+s

(D) It depends on value of RC that circuit is
delaying by how much, therefore
~D—>R

Ammeter A, reads 4.8 A in fig. then:

Column-1 Column-11

(A) Potential drop acrosss\(P) 307.2
10Q=..V

(B) Arreads ..... % (Q) 3.2

(C) Az reads . 4. A (R) 8.0

(D) Pewerin 30 Q (S) 80

resistor=....W

(A~ (S). (B) > (R), (C) = (Q), (D) » (P)

20Q A
A 10Q &=
1
(A
30Q @&
Fig.

In the circuit shown, battery, ammeter and
voltmeter are ideal and the switch S is opened,
match the parameter of column-l1 with the
effects in column-II -

AAA

>
>
~
>

Yvvy Yvvy
R R
() /.
\% S
| ()
L )
Column-I1 Column-II

(A) Equivalent resistance (P) Remains same
across the battery
(B) Power dissipated by (Q) Increases
left resistance R
(C) Voltmeter reading (R) decreases

(D) Ammeter reading  (S) Becomes zero

CURRENT ELECTRICITY
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Ans.

Q.11

Sol.

A->Q; B-R; CoR; D—>R

Battery shown in figure, has emf E and internal
resistance r. Current in the circuit can be varies
by changing external load resistance R. If at an
instant current flowing through the circuit is i,
potential difference between terminal of cell is
V, thermal power generated in external load
resistance is P and thermal power generated in
the cell is equal to 'h' fraction of total electrical
power generated in it.

Column -1
(Quantities)

Column - 11
(Graph)

(A) V-y axis, i-x axis

(B) P-y axis, i-x axis Q)

(C) h-y axis, i-x axis (R) i

(D) P-y axis, V-x axis (S)

A—>S; B>P;C—>S;D->Q
For option A :
V=g—ir
Straight line with negative slope.
For option B :
P=Vxi

= (g Ny
R =& ir
Rarabolic variation.
For option C :

Vi oe-ir

€l €

Straight line with negative slope.
For option D :

Vx(V-g)
r
2
Lp=Y &Y
r r

P=Vxij=

Q.12 A potential difference V is applied across a

Sol

copper wire of diameter d and length ¢. In
column | the information about the chahgesin
one of the physical quantity is given“and the
effect of this change are mention in“eolumn I1.
Match the entries of column | with the entries of

column 1.
Column -1 Column-I1
(A) Potential difference (P) Current in wire
V is doubled across wire increase

(B) Only length 7 i§
doubled keeping
potential

(Q) Electric field
inside conductor
difference constant
decrease

(R) Drift speed of
electron increase

(€), Only diameter d is
doubled keeping
potential difference
constant

(D) Temperature of the
wire is increased
keeping potential
difference constant

(S) Resistance of wire
will increase

(T) Drift speed of
electron will
decrease

A->PRS ;B>QST; C->S;

D—> QST
When V double | increase current density J increase
L E=pd, E also increase
i =neAVy as iT = Vg also increase
R is independentof Vand I .. R remain same
length double .. Resistance R increase

_V . .
i= R as R increases ... i decrease

as)= ~ 3 asE=pl . EL
A

i = neAVy as i Vg also decrease.

A= % d? asdT Area

R:pL ~RT and i= V.l
A R

i=neAVy = % =neAVy = LV =neVy

Vg is independent of area.

CURRENT ELECTRICITY



vV Vv
= — = =constant

L L

Temperature T = Resistance R T

i=Y asrMid 1= Lasil gl
R A

E=plasJy E{ andpd

i = neAVy iV Vaalso ¥

Q.13  Regarding a conducting wire across which
constant potential difference is applied match

the following -
Column | Column 11
(A) With increase in (P) Drift velocity
temperature  of will decrease

conducting wire
(B) With increase in (Q) Resistance will
length of increase
conductor only
(C) With increase in (R) Resistance will
area of cross decreases
section of
conductor only
(D) With increase in (S) Number of free
volume of electrons or
conductor conduction
electron will
increase
(T) current will
increase

So.,A->P,Q;B—>P,Q,S;C>R,ST,D%/S
Q.14  Match the following -
Column-1 Celumn-11

(A) Electrical (P)-Dimension (length

conductivity qfa and area of

conductordepends Cross section
upon

(B),conductance ofa  (Q) Temperature
conductor depend
upon

(C) For a given (R) Nature of

conductor

conductor and at i.e. resistivity of

given temperature conductor

current density
depends on

(D) For a given (S) Electric field

potential difference strength
applied across a

conductor current in

it will depend on

So. A-> QR B->PQR “C—>RS D->PQR

Q.15  Three bulbs ANB & C are having rated power
Pa, Pee&.Pgc respectively, each bulb is designed
to‘operateat rated voltage V. It is given that Pa > Pg
>Pc. In column-I the three bulbs are arranged in
different configuration, while in column-Il the
information about intensities of bulbs are
mentioned. Match the entries of column-I with
the entries of column-I1. Neglect the variation in
resistance due to change in temperature.

Column-I Column-I1
A B C
A) Y% (P) A is having
|I
minimum
intensity
A
B C
(B) [V (Q) C is glowing with
|I
maximum
brightness

CURRENT ELECTRICITY



C) _| \Y (R) B is glowing with
minimum
brightness

(D) Ii (S) A is glowing with
maximum
brightness
(T) Glowing of bulb is
neither  maximum
nor
minimum

Sol. A»PQT;B>QR;C>ST;D>P

Q.16  From the circuit shown in figure match the

entries of column-l with entries in column II.

2Q 30
40 50
1
\Y%
Column-1 Column-11
a.  Minimum current will flow p. 202
through
b.  Maximum currentwill flow g. 40
through
c.  Maximum{ower will be r.30
generatédiacross
d.  Minimumpower will be s.50

generated across

(Aya—>q,b—>p,cor,d—q
(B)a—»p,b—o>pcor,d—oq
Ca—->pb>gcordos

(D)a—>s,b—->p,c>r,d—>q

20 30
Sol. [A]
e CNECIN
240 ls 50

Q.17

(11 > 13> 14> 1,) because

Ix4 Ix5
I, = =231, Iz3=——
T 76 °7g

Ix2 Ix3
I, = =1/3,l4,= —
" 76 ‘T8

Hence Minimum current will flow through 4Q
& Maximum current will flow through 2
4 8

P = |fo1:§|2x2:§|2

F>49:|2><Rz:£><4:f|2
2 9 9
12 x 25 75
P = 12 x Ry= x3= 2|2
3Q 3 3 64
1>x9 45
Ps =l 2Rs = 62 x5=

Psa2.P20 > Psa > Pao
= Maximum power is dissipated across 3Q2 and

minimum power is dissipated across 4Q.

In the figure shown, the value of each resistance
is R. Match the entries of column | with the
entries of column II.

a
d b
c
Column-I Column-11
(a) Resistance between a and b (p) R/2
(9)5/8R
DR
(s) None

CURRENT ELECTRICITY



R x ﬁ
Rap = 3 = ﬁ
R +£ 8
3
Q.18 In the circuit shown, battery, ammeter and
voltmeter are ideal and the switch S is opened.
Match the parameter of column | with the
effects in column I1.
AW AW
R R
-Q——"
S
| A
Column-I Column-II
(A) Equivalent resistance (P) remains same
across the battery
(B) Power dissipated by left  (Q) increases
resistance R
(C) Voltmeter reading (R) decreases
(D) Ammeter reading (S) Becomes zero
(T) Becomes constant
after sufficient time
Sol. A—>Q,T; B->RT; Co>RT;D->RT
Q.19 In the shown circuit diagram, alll the electric
bulbs are identical. Then, match the entfies of
column I with the entries of column LK
@ Ly
@ Lo
L% @
E
I
I r
Columan -1 Column-11
(A)Currentdrawn by L is (P) maximum
(B) Intensity of Ly and L is (Q) minimum
(C) Intensity of Lz and L4 is (R) same

(D) Intensity of L1 and L4 is

Sol.

(S) different
A-P;B-PR;C-QR;D-S

Q.20  Six batteries of increasing e.m.f. and increasing
internal resistance are connected in a circuit as
shown in the given figure. Match the entries of
column | with the entries of column 1.

1V 10 2V 2Q 3V 3Q

A B
C
6V 6Q 5V 5Q 4V 4Q
||—W\M—|5—||—'Wwv—||—‘W\M—

Column -1 Column;Li
(A) Potentiial of point A (P) Zero
(B) Potential of point B @2V
(C) Potential of point C (R) 4V
(D) Potential of point' D (S)6V

Sol.

A-P,B-P,C_P, D-P

CURRENT ELECTRICITY



PHYSICS

Q.1 Four identical bulbs A, B, C, D are connected in Sol.
a circuit as shown in figure. Now whenever any
bulb fails, then it cannot conduct current

through it. Then —

A B
Q)
Ay ~
C D
& | &
Ideal L
Battery'|'
(A) Brightness of bulb C is highest Q4

(B) If C fails, brightness of bulb D increases
(C) If C fails, brightness of all bulbs remain same
(D) If A fails, B will not glow [A,C,D]

Q.2 Reading of ammeter is 1 A. If each of the 4 Q
resistor is replaced by 2 Q resistor, then the
internal resistance of cell and the reading of
ammeter will become nearly —

150

A(@ammeter) Sol.
(A)1.11A (By1.25 A
€10 (D)2Q [AC]

Q.3 In the circuitshown in the fiugre :
A
4

602
B

|—
2Q 20V
(A) power supplied by the battery is 200 watt
(B) current flowing in the circuitis 5 A
(C) potential difference across 4Q resistance is
equal to the potential difference across 6Q
resistance
(D) current in wire AB is zero

[A.C]

40 and 6Q resistances are short circuited.
Therefore, no current will flow through these
two resistances. Current passing through the
battery is | = (20/2) = 10A.

This is also the current passing in wirg"AB, from
B to A.

Power supplied by the battery

P = El = (20)(10) = 200 Watt

Potential difference across 4 Q resistance

= Potential difference aefoss 6Q resistance

=0

In the circuit.shown in figure —

A
4Q
602
B
}_
2Q 20V

(A) power supplied by the battery is 200 W

(B) current flowing in the circuitis 5 A

(C) potential difference across 4Q resistance is
equal to the potential difference across 6Q
resistance

(D) Current in wire AB is zero

[A.C]

4Qand 6Q resistance are short circuited.
Therefore, no current will flow through these
two resistances. Current passing through the
battery is

2

i =10A

This is also the current passing in wire AB from
B to A.

Power supplied by the battery P=E i

=(20) (10)

=200 W

Potential difference across 4Q resistance

= potential difference across 6 resistance = 0

CURRENT ELECTRICITY



Q5

Sol.

Q.6

Q7

Q8

R =10Q & E =13 V and voltmeter & Ammeter
are ideal then -

a
8V R
\Y
o
3Q
E
—®

(A) Reading of Ammeter is 2.4 A
(B) Reading of Ammeter is 8.4 A
(C) Reading of voltmeter is 8.4 V
(D) Reading of voltmeter is 27 V

[B,D]
a
< eq. ckt.
8V 10
6V
AN . | I c
3Q b
| |13V
I i

Using Kirchoff's Law Solve the circuit.

When no current is passed through a conductar—

(A) the free electrons do not move

(B) the average speed of free electrans»over a
large period of time is zero

(C) the average velocity of freeelectrans over a
large period of time is zero

(D) the average of the vélocities of all the free
electrons at an instantis zero [C,D]

A current passes,through/a wire of non-uniform
cross-section.  Whieh of the following
quantities, ake independent of the cross-section—
(A) the-ehargeyerossing in a given time interval
(B) driftarelecity

(C)\current density

(B) free-electron density [AD]

A conductor is made of an isotropic material
(resistivity p) has rectangular cross-section.
Horizontally dimension of the rectangle
decreases linearly from 2x at one end to x at the
other end and vertical dimension increases from
y to 2y as shown in figure. Length of the
conductor along the axis is equal to /. A battery
is connected across this conductor then —

Q.9

@10

Q.11

2X

y

(A) rate of generation of heat per unitlength, is
maximum at the ends of conductor

(B) rate of generation of heat_per unitlength is
maximum at middle cross-section

(C) drift velocity of egonduction electrons is
minimum at middle section

(D) at the ends of, thexconductor, electric field
intensity is same [C,D]

Mark.out thecorrect options—

(AY An ammeter should have small resistance

(B).Anammeter should have large resistance

(C),An voltmeter should have small resistance

(D) A voltmeter should have large resistance
[A.D]

Which of the following plots may represent the
thermal energy produced in a resistor in a given
time as a function of electric current -

(A)a (B)b
(C)c (D)d [AC]

Two resistors having equal resistances are

joined in series and a current is passed through

the combination. Neglect any variation of

resistance as a temperature change. In a given

time interval—

(A) equal amounts of thermal energy must be
produced in the resistors

(B) unequal amounts of thermal energy may be
produced

(C) the temperature must rise equally in the

resistors
(D) the temperature may rise equally in the
resistors [AD]

CURRENT ELECTRICITY



Q.12

Q.13

Q.14

Q15

Two fuse wire of 10 A and 20 A are connected
in different type. Then —
(A) In parallel combination works as a fuse of
30A
(B) In parallel combination works as a fuse of
10A
(C) In series combination works as a fuse of 10 A
(D) In series combination works as a fuse of 20 A
[A.C]

In a conductor charge with respect to time is

givenas Q = at — % bt2 + % ct3, where a, b,c,

are positive constants. Then current —
(A) Initial value is ‘a’

(B) minimum value after time b
C

(C) maximum value after time E
c

2
(D)maximum and minimum value is [a——]
c
[A,BD]

In a potentiometer wire experiment the"emfiof a
battery in the primary circuit is 20"Voltand its
internal resistance is 5 Q. Thefe is a“resistance
box (in series with the\ battery and the
potentiometer wire) whose resistance can be
varied from 120 Q o 170%. Resistance of the
potentiometer Wire 1575 Q. The following
potential difference can be measured using this
potentiometers
(A) 5V

c)w

(B) 6V

D)8V  [ABC]

When a potential difference is applied across,

the current passing through — [I1T- JEE 99]

(A) an insulator at 0 K is zero

(B) a semiconductor at 0 K is zero

(C) a metal at 0 K is finite

(D) a p-n diode at 300 K is finite, if it is reverse
biased [AB,C]

Q.16

Q.17

QA8

Sol.

A parallel plate capacitor is charged to a
potential difference of 50 V. It is discharged
through a resistance. After 1 second, the
potential difference between plates becomes
40 V. Then - [REE-99]

(A) fraction off stored energy after 1 second is
16/25

(B) potential difference between the plates after
2 second will be 32 V

(C) potential difference between the plates’after
2 seconds will be 20 V

(D) fraction of stored energy ‘after)l second is
4/5 [A,B]

A micro ammeter has ‘a resistance of 100Q2 and
full scale range of 50pA. It can be used as a
voltmeter or “as/ a higher range ammeter
provided a-Tesistance is added to it. Pick the
correct range ang resistance combinations —
[NT-JEE 1991]
(AY'50 W range with 10 KQ resistance in series
(B)'10 Y range with 200 KQ resistance in series
(C) 5 mA range with 1 Q resistance in parallel
(B) 10 mA range with 1 Q resistance in parallel
[B.C]

Four identical bulbs A, B, C, D are connected in
a circuit as shown in figure. Now whenever any
bulb fails, then it cannot conduct current
through it. Then —
A B
@ @
N

& | o

Ideal _L_
Battery'l‘

(A) Brightness of bulb C is highest
(B) If C fails, brightness of bulb D increases
(C) If C fails, brightness of all bulbs remain same
(D) If A fails, B will not glow
[A,C,D]
A B

()

A

D
S

@,

T

Potential difference across D is zero so it will

not glow at all. Potential across C is maximum.
It will glow maximum and if C fuses then
also potential across each bulb will remain
same. Brightness of each bulb will remain

CURRENT ELECTRICITY
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Q.19  Each resistance in the circuit is of 1Q. Current
of 1A flows through the last resistance as shown
in figure. Then -

i 1A
VT l

(A) v is 21 volt

(B) total current (i) through battery is 21 amp
(C) Vis 34 volt

(D) equivalent resistance is 1.62 Q [B,C,D]

Sol.

21A 8A 3A 1A

V=21x1+13x1=34volt

Total current through battery is 21A
\%

Req = T

= 34 =1619Q =162Q
21

Q.20  For the circuit shown in figure, which of the
following statements are correct ?

60 2H

120 40

|
Y

(A) Its time constant is0,25'sec

(B) In steady state/ current through inductance
will be equal to zero

(C) In steady state, cuerent through the battery will
be equalto 0.75 amp

(D) None'of the above [AC]

Sol. 6 QQ andd2°Q are in parallel
2H 2H

49% %49 = %ag
Iy Iy

Tev Y,

Time constant = L = Z =0.25 sec
R 8

In steady state inductor behave as conducting as
conducting wire.

.6
1= ==0.75am
8 p

Option (C) is correct.

CURRENT ELECTRICITY



PHYSICS

Q.1 A 30 V storage battery is charged from 120 V
direct current supply mains with a resistor being
connected in series with battery to limit the
charging current to 15 amp. If all the heat
produced in circuit, could be made available in
heating water, the time it would take to bring 1 kg
of water from 15°C to the 100°C is..........
minute[Neglect the internal resistance of the
battery]

Sol. [0004]

As the voltage across the charging battery,
V=E+Ir=30+15x0=30V

So the potential difference across the resistance
Vr=120-30=90V

So the power wasted in heating the circuit
P=VI=90x15=1350 W

So the energy wasted as heat in time t

x t calorie

H=P xt=(1350 x t) joule = 1350

Now if this heat changes the temperature of 2*kg

of water from 15°C to 100°C

% =mcAO =1 x 10%x 1 x (100 #4.5)

_ 85x4.2x100
135

ie.,t = 264.4¢s =4.4 minute

Q.2 A block of metal is heated\directly by dissipating
power in the internal ‘resistance of block. Because
of temperature Tfise, the resistance increases
exponentially'with time and is given by R(t) =0.5
e, where t is in second. The block is connected
across d 110 V source and dissipates 7644 J heat
ehergy over a certain period of time. This period
of time iS....ccccvune. %1071 sec.

Sol. [0005]
Let t be the required time. As power is

2
so QU _ Vv

dt  R(Y)

2
du= 7 _dt
R(®)

U= Jtv_z dt
o R(t)

2 ot
(110)° [t 21y,
05 Jo

2
- % (e—Zt); = (110)? (1 —e¥)J

According to problem,
U =7644]
7644

Thus1-e2 = <2 =0.632
@1

10)°
ore?=0.367
or—2lne = '®367 or 2t=-1ort=05s

Q.3 Power dissipated by the circuit is ......... watt.
3Q

10

6Q

4Q

Sol.

R
6 2
P Q
3.73
4
| 12
| |12
| [
MWW =
s
'A'A'."A"'A
2
Power dissipated = (CI = 36 watt
3.93

CURRENT ELECTRICITY



Q4 Consider the circuit shown in figure. What is the
current through the battery just after the switch is

closed.
920
18V 2mH e
S 920
| 90) h 2mH
Sol.
i3
Al 90
1By by 290
Iz

Just after closing of switch S
i1 and i3
(current through inductor is zero)
i= iz

. 18
b= —=2am
2 9 p

Q.5 A 15 amp circuit breaker trips in home when the
current through it reaches 15 Amp. What is the
minimum number of 100 watt light bulb operated
at 120 volts in home that will cause it to the trip.

[0018]
Sol. Current through one bulb = 10
120
15=Nx 10
120
N =18

Where N number of bulbs.

Q.6 Potential difference betweemthe points A and B in
the circuit shown is 46 V, then potential difference
across 2Q) resistomrds . #=volt. (Va > Vg)

0N103Y 10 30

Ae—mH = F-wv—mw—e B

2Q)

20 V10 3V 10 30
Sol.[6] Ao—)-/w\—>-||—¢vw->||—-/wx—>-/vw->-oB
9 0
12
Bat1 17
7+7
1 2
P.d. across2QQ =6V

9+ §=6V0|t
2

Q.7 A D.C. supply of 120 V is connected to a large
resistance X. A voltmeter of resistance 10 kQ
placed in series in the circuit reads 20 V. This is

an unusual use of voltmeter for measuring very
high resistance. The value of X is ......... x 10 kQ
(approx).

X 10KQ

(")
120V K

Sol. [5]
=20

 10x10° =20x10°
X

120

X+10*
or 20 x 10~*x+20 =120

o= [120520) .
20
< 5’10 O

= 50 kQ

But20 x 104 =

Q8 Each resistance is of 2Q. Current in resistance R
(R=29)is ...... +9.75 ampere.

20 50\712- 20
20 20
2Q§ R % 20
2Q 20
MWW—
i i
|
i
100V

Sol. [9]
Aty according to Kirchoff's junction law

y—x+y—x—100 +y—50+z+y—50 ~0

2 2 2 2 2
5y —2x =200 (D)
similarly at x
j= 0o, y-x 2)
2 2
atx + 100
_ x+100—50+x+100—y 0
2 2
we gety—2x =50 ...(4)
from (1) and (4)
y=375V

So current through R is 18.75 A.

CURRENT ELECTRICITY



Q.9

As a cell ages, its internal resistance increases. A
voltmeter of resistance 270Q connected across an

old dry cell reads 1.44 V. However, a
potentiometer at the balance point, gives a voltage
measurement of the cell as 1.5 V. Internal
resistance of the cell is......... +5.25Q.
Sol. [6]
R,=270Q
(N
N
| |
|,
I I
15V,r
Voltage measured by potentiometer, at the
balance point, is the emf. This is because current
drawn from the cell, at the balance point is zero.
Hence E=15V
If a voltmeter of resistance 270Q is connected
across the cell as shown,
| = 15
270+r
and voltage measured by the voltmeter
V=IRyv(lsoV=E-Ir=15-1r)
orV= L5 270 but V = 1.44 V (given)
270+r
L5 270=1.44
270+r
or =11.25Q
Q.10 Using a long extension »corgr in which each
conductor has a resiStance,8<2, a bulb marked as
'100 W, 200 /' ishcopnected to a 220 V dc
supply of negligibledinternal resistance as shown
in figure®™\, Powér delivered to the bulb
is.....£2121 % (0.44)? watt.
I 80
MW
290V — =0
R =484Q
80
I
Sol. [4]

The circuit can be shown as in the figure. The
bulb is marked 100W, 220V.
Hence the resistance of filament of bulb.

Q.11

Sol.

02

Sol.

R = V2 220%x220 4840
P 100
Current in the given circuit
| = 220
484+8+8
=044 A

Power delivered to the bulb
12Rpuib = (0.44)? (484)
=93.7W

A 15 Amp circuit breaker trips in heme when the
current through it reachés\g Amp. What is the
minimum number of{00, watt light bulb operated
at 100 volts in homethat will cause it to the trip.

[8]

Current threugh.one bulb = 100
100
8.= N'x @
100
N-=8

where N — Number of bulbs.

Nine wires each of
resistance 5Q are
connected to make a
prism as shown in figure.
Find the equivalent
resistance of the
arrangement across AB.

[3]
D and E at same potential
C and F at same potential

CURRENT ELECTRICITY



Q.13

Sol.

Q.14

Sol.[4]

Q.15

Figure show a network of eight resistors
numbered 1 to 8, each equal to 20, connected to a
3V battery of negligible internal resistance. The

current | in the circuit in ampere is -

3V
< |y
|
1 6
5 s3 8 52 7
[1]
)A(A A AA C AA X/

<

) V W W
i
b 2
X 3 3 X
AAN
W

B D
Potential of A and B is same
Potential C and D is same
|

6x6 _

Req =
“ 646

l=— =1am
30 p

In the shown wire frame, each side ofya/square
(the smallest square) has a resistance 2Q. The
equivalent resistance of the“eircuit between the
points A and B is

A

2N 22 2
2 2 2/ \2

2
2

NN

2
2
ZRyg=1+1+1+1=40Q

Two long parallel wires are located in a poorly
conducting medium with resistivity p. The
distance between the axes of the wires is equal to
£, the cross-section radius of each wire equals a.
In the case a << / find.

(@) the current density at the point equally
removed from the axes of the wires by a
distance r if the potential difference between
the wires is equal to V ;

(b) the electric resistance of the medium per unit
length of the wires.

sol. (@ j= v n(fj (b) R, :Bm(fj
a n \a
Q16 A re5|stor is formed in the shape of, a ’hollow
quarter cylinder from a materialof fesistivity p.
The inner and outer radii of‘the cylinder is Ry and
R.. Find the resistance( of ‘this resistor between
faces A and B (Shownmein figure.)
AlL
\Y’R
:—le—N
sol. LR
2L/n—-2
Ry
Q.17  Inthe circuit shown in figure, cells are ideal. Find
the potentials of points A and B
ICll E_,;LI: 5V
11 1] C,= ZuF
——C, =1pF
1=1p \/[{ , =5V
| | C |/ |
E3=8V 2
A C,=1pF
Sol. -8V, E)V
3
Q.18  Compute the value of battery current in the circuit
shown in figure. All the resistance are in ohm.
60
MWW
i 40
i
e
%4 Q =12V
80
~WW
20
Sol. 6A
Q.19 In the circuit shown in figure, find the value of

unknown resistor R.

CURRENT ELECTRICITY



LAAAA
(42
>

BA L
>—AWW ) WW on
ZOQ§E4OV gElOQ
s . S
|+
+ ioov

Sol. 4Q

Q.20  There are two concentric spherical shells of radii r
and 2r. Initially a charge Q is given to the inner
shell. Now, switch S; is closed and opened then
S; is closed and opened and the process is
repeated n times for both the keys alternatively.
Find the final potential difference between the

shells.
@

Sol. 11 Q
2n+1 4T080I‘

CURRENT ELECTRICITY



PHYSICS

Q.1

Sol.

Q.2

When a galvanometer is shunted with a 4Q
resistance, the deflection is reduced to one-fifth. If
the galvanometer is further shunted with a 2Q wire.
the further reduction (find the ratio of decrease in
current to the previous current) in the deflection will
be (the main current remains the same)

(A) (8/13) of the deflection when shunted with

4 Q only
(B) (5/13) of the deflection when shunted with 4
Q only
(C) (3/4) of the deflection when shunted with 4
Q only
(D)(3/13) of the deflection when shunted with
4 Qonly [A]
Case |
Rg X l = |_l X 4
5 5
=>Ry=16Q
Case Il
|1 /\Rg: 16Q
> @ >
4Q
20

16 1; = 4L62 (|7|1) =11 =1/13

So decrease in current to previeus current
_1/5-1/13 _ 8
1/5 13

Three batteries \of” emf 1V and internal
resistancel 1, Q each are connected as shown.
Effective..emf of combination between the
points,PQ’is —

P
10 10
Ly 1V
Q 10 v R
(AZero  (B)IV  (©)2V (D) %v

[A]

Sol.

Q.3

Sok

Q.4

2Q 2V
|_
AV |=
Q 10 v P
E.r,—E,r 2-2
Enet: 1'2 271 _ =0
r+r, 2+1

In an experiment accordihg to set up, when E; =
12 volt and internal resistance zero, E = 2 volt.

The galvanometer reads zero, then X would be-

500 Q)
A L_M,\M,__@j B
Ex 2xo —TE
ol I
(A) 200 (B) 500
(C) 100 (D) 10 [C]

Voltage across X is 2V

0 Ey X=2
500 + X

= 12 X=2
500 + X

= 12 X =1000 + 2X
= 10X = 1000

X =100Q

The resistances in wheat stone's bridge circuit
shown in the fig. have different values. The
current through, the galvanometer is zero. If all
the thermal effects are negligible. The current
through the galvanometer will not be zero.
When —

(A) the battery emf is doubled

(B) the battery and galvanometer are
interchanged

(C) all resistance in the circuits are doubled

(D) resistance R; and R, are interchanged  [D]

CURRENT ELECTRICITY



Q.5

Sol.

Sol.

Q38

Equivalent resistance between the points A and B
is—

A
7% 2
B ]
(B) 20
(D) 4Q [B]

By using only two resistors—single, in series or
in parallel — you are able to obtain resistances
3, 4, 12 and 16 Q. What are the separate
resistances of the resistors ?

(A)3Q,4Q B)4Q,120Q
(©) 120,16 (D)3Q,16Q [B]
4 12
—AMW—W— =16 Q
4
M
wyy
=3Q
A'A'AIA'
12
—MWW— =4Q
4
=12.Q
12
If ammeter has zero fesistanee then —
€ <= =
& E2R gR
3 ® 3
=R 2R

(A)'Reading of ammeter is £
6R
(B) Reading of ammeter is £
7R
(C) Reading of ammeter is £
8R

(D) Reading of ammeter is % [B]

In the circuit shown, the coil has inductance and
resistance. When X is joined to Y, the time
constant is t during growth of current. When the

Sol.1[B]

Q.10

2
Energy stored in the coil = % L1Z = % L [E—)

steady state is reached, rate of production of
heat in the coil is "P" joule/sec. X is now joined
to Z, and after long time of joining X to Z —

dLLLLLLLR
X
Z
(A) the total heat produced in the cail is\Rzt

(B) the total heat produced in the,coil is % Pt

(C) the total heat producedtin the coil is 2Pt
(D) the data given is=not sufficient to reach a

conclusion

Let Land=R.be the inductance and the resistance
of‘the'coilrespectively

Let E'= e.m.f. of the cell.

== Time constant, lo = E/R

2
P= |§R:%

1 (L) (E?)_1
=-|=||=|=%"P
2 \R R 2
= total heat produced in the coil

All the bulbs below are identical. Which bulb(s)
light(s) most brightly ?

1 5
@
\ZJ
2
(A) 1 only (B) 2 only
(C)3and 4 (D)land5 [D]

In the given circuit, the voltmeter reading is
4.5 V. Assuming that the voltmeter is ideal,
current through 12€) resistance is -

CURRENT ELECTRICITY



Sol.

90
w— 10Q
302
V_ 3 120 | 20
AW WW—
6Q 150
_ANM._
200
14 'W" Yi
(A) 1A (B) 0.5 A
(C)0.25 A (D)0.1A
[B]

The voltmeter is ideal, its resistance Ry — o
Fig. shows the current distribution in the circuit
. Voltmeter will not draw any current.

I, 9Q
- >—wm—>— h 10Q
Ill \ AW |'
LA 30z l2f V?
b il e | 20
o 60> ) i T I
l]_ Z A 1 12 Il‘l
200 15Q
X 11, [

Potential difference across 9 . Q\ resistance
= 4.5V (given) Hence, currentin 9 esistance
. \V
= E =05A (| = _)
9 R

ie, l; =05A

The same current ‘(i) passes through 3Q.
Obviously, 9 Q and 3 Q are in series and their
equivalent;ni.e., 12Q is in parallel with 6 Q
betweenyA and B. Dividing the current in the
inverse ratio of resistances between A and B,

I} =21; =2x05=1A
andli= Iy +1; =05+1=15A
at junction C, I, divides into three parts. Since
the resistances 10Q, 12Q, 15 Q are in parallel
between C and D, current will distribute in the

inverse ratio of resistances.
1 1 1

2:—:__

S AR P :
2- 2 10 12 15

=6:5:4

Q.11

Q.12

Sol.

I, = % x 1.5=0.5amp
So 1, =6k, I, =5k, I, =4k
(k being a constant of proportionality)
and 1= I, + I, + 1, =15k
butl;=1.5A
. 15k=15
ork=0.1
so I, =5k=05A
Thus current through 12Q resistancetis 0.5 A

An accumulator battery~B of e.m.f E and
internal resistance r héing,charged from a DC
supply whose terminals are T1 and T2 The
connecting wires"have Uniform resistance.

— D.C. supply *—
1 T,
+B_
L
E,r

Maoving from T1 to T, through B, the potential
V- is plotted against distance x. The correct
curve is -

\Y% \Y%
1
5 &
(A) (B)
X —>X
\Y% Vv
I>E >E
©) (D)
X X

[A]

In the circuit shown, each resistance is 2. The
potential V1 as indicated in the circuit, is equal to —

A
vvvvv

W

W

5V B
I lev

Vi

(A) 11V (B) - 11V

(C)9V (D)-9V

[D]

CURRENT ELECTRICITY



Q.13

Sol.

i=—=1A
7Q

Current flows in anticlockwise direction in the
loop. Therefore 0 —1x2-1x2-5=V;
Vi=-9V

Two resistances, a 60 ohm and an unknown one
are connected to a power source in a series
arrangement. This  way the power of the
unknown resistance is 60 watt. What is the least

voltage of the power source ?

(A) 60 Volt (B) 120 Volt
(C) 140 Volt (D) 180 Volt
[B]
«Vi—> Vo
600 R
|Y
| I
V 60
== . (1)
V, R
Vi+V,=V (2)
VR
from (1) & (2 Vo= ——— N 3
(1) &@2)=V: S0<R 3
2
\;_2 =60watt = AN 4

from (3) & (4) V2R £ 60 (60 + R)?
V2R = 60(3600 +'R%.+ 60R)
0 = 60R? +3600 R~ V2R + 60 x 3600
(3600£V2 - 60 x 60 x 2)
(3600 — V2 + 60 x 60 x 2) >0
(3.x 3600 — V2) (-3600 — V2) > 0
3% 3600-V?<0
60 x 3600 < V?

60 x /3 <V

Q.14

Sol.

Q.15

Sol.

If all meters are ideal and reading of voltmeter 3

is 6V. Power supplied by voltage source is -

200 2 4
N
; V)
5 30Q
100 1

|\
| I
Voltge source

(A) 10 Watt (B),38 Watt
(C) 20 Waitt (D) 30 Watt
(D]

Current through,20W = %

current through 10W = %

Totahcurrent supplied by voltage source
6 6

<L o4+

10 20

=27 Volt

Voltage of battery = 6 + 27 = 33 volt

. 9
Power supplied = — x 33
pp 10

=29.7 or 30 Watt

20

Potential difference across 30 W = (% + Ej x 30

Eight resistances each of resistance 5Q are
connected in the circuit as shown in figure. The
equivalent resistance between A and B is —

B
8 16 15 19
w3 @B o © -0 050

[A]
The given circuit can be redrawn as
40130
100
.
8 50
B A B

CURRENT ELECTRICITY



Q.16

Sol.

Q.17

Sol.

Q.18

19
RAB = gQ Q

Six resistances are connected as shown here.
The effective resistance between points A and B

is — Sol.
3R R, 3R
B
R
A MW
3R
1
(AR (B) ER Q.20
1 2
C) =R D) =R D
()3 ()3 [O]
Just disconnect 'R' between A & B unfold the
ckt. and reconnect 'R' between A & B
3R R
A 3R B
3R R
A'A'A'Av ] 21
R Q
Now it is balanced wheat stone bridge
Two wires A and B of the same material,
having radii in the ratio 1 : 2 and carry currents
in he ratio 4 : 1. The ratio of drift speed of
electronsin Aand B is -
(A)16:1 (B)1 ;M6
C©1:4 (D)4 1 [A]
I = neAvy
.22
Vd o« LZ Q

r

In copper, each copper atom releases one
eleetron.NIf a current of 1.1 A is flowing in the
cepper wire of uniform cross-sectional area of
diameter 1 mm, then drift velocity of electrons
will approximately be-

(Density of copper = 9 x 103 kg /m3, Atomic
weight of copper =63)
(A) 10.3 mm/s

(C) 0.2 mm/s

(B) 0.1 mm/s
(D) 0.2 cm/s [B]

If a copper wire is stretched to make it 0.1%
longer, then the percentage change in resistance
is approximately -

(A)0.1% (B)0.2% (C)0.4% (D) 0.8%
[B]
R :p_g ,m=A/sd
A
LRr=PUD) g
- /
AR Al

. — x100=2 —x100=2%0.1=0.2%
R l

A potential difference V exists between the ends
of a metal wire“of length ¢. The drift velocity
will be doubled,if -

(A) V.is doubled

(B) Ais doubled
(€)=The diameter of the wire is doubled
(D) The temperature of the wire is doubled [A]

Equivalent resistance between point C and D in
the combination of resistance shown is —

20 40
10% 6Q 202
D
(A)3Q (B)1Q
(C)15Q (D)0.5Q [C]

In the figure shown each resistor is of 20 Q and
the cell has emf 10 volt with negligible internal
resistance. Then rate of joule heating in the
circuit is (in watts) -

A
Wy

MW
WWe
AMMA
W

(A) 100/11
©) 11

(B) 10000/11
(D) None of these

CURRENT ELECTRICITY
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Q.23

Sol.

Q.24

Q.25

Q.26

The dimensions of a block are 1 cm x 1 cm x 100
cm. If the specific resistance of its material is
2 x 107 ohm x metre, then the resistance
between the opposite rectangular faces is -
(A) 2 x 10° ohm (B) 2 x 107 ohm
(C) 2 x 10°° ohm (D) 2 x 10%ohm [B]

R= p_f = p(lcm)

A (Icmx100cm)

The equivalent resistance between point A and

B is -
&/
(A)4r (B) 2r
©)r (D) % [D]

A network of nine conductors connects six
points A, B, C, D, E and F as shown below. The
digits denote resistances in Q. Find the
equivalent resistance between A and D -

A

B C
(A)2Q (B)3Q
)10 (D)5Q [C]

Calculatey, the potential difference between
points A’and B and current flowing through the
10:Q’resistor in the part of the network below -

40
A ————WW—
30% 2100 15Q £ [10V
602 £30

Q.27

Sol.

Q)28

Sol.

(A) 20V, 2A
(B) 40V, 1A

(B)50V, 1A
(D)30V,1A  [B]

In Figure the steady state current in 2
Q resistance is —
20

A 30 B

40
C=021F e g
——We—
6V
(A)15A (B) 0.9 A
(C)0.6 A (D) zero [B]
R-C Ckt so no eurrent in capacitor path.
6
1:2+2.8

Ll = 1/2:1/3=3.2
I, =3/5x15=09A

= =15A

In the circuit shown in the figure below the cells
E; and E; have e.m.f. 4V and 8 V and internal
resistance 0.5 ohm and 1.0 ohm respectively.
Then the potential difference across cell E; and
E, will be-

E; =4V

'l
050

E2:8V

II
1.0Q
3Q

60
(B)4.25V, 7.5V

(D) 4.25 V, 4.25 V
[B]

(A)3.75V, 7.5V
(C)3.75V, 3.75 V

1=8% _05A
8

Vev=E—Ir=8-(0.5)(1)=7.5V
Vav=E+Ir=4+(05) (0.5 =425V

CURRENT ELECTRICITY



Q.29  The current I in the circuit shown in the figure is -

(A0 (B)0.1A
(C)0.4 A (D)0.2 A [D]

Q.30 In the circuit shown in figure the value of R is-

R 1A
12v
40 20
(A)8Q (B)6Q
(C)10Q (D)12Q [B]

Q.31 In the circuit, the value of R is so chosen that
thermal power generated in it is maximum, then

value of R is —
6v_L 1 3v

gR

60 3Q
(A) 20 (B)3Q
(C)6Q (D)9 Q [A]

Q.32 A battery of emf E and internal resistance r is
connected across a resistance R. Resistance R
canrbe adjusted to any value greater than or
equal to zero. A graph is plotted between the
current (i) passing through the resistance and
potential difference (V) across it. Select the

Q.33

Sol.

Q.34

Sol.

Q.35

correct alternative(s) -

V4
(volt)
10

2 (ampere)

(A) internal resistance of battery is6Q
(B) emf of the battery is 20V

(C) maximum current which can be taken from
the battery is 4A

(D) V-i graph cannever be a straight line as
shown infigure [A]

fouriwires of same material and same diameter,
have_lengths in the ratio 1 : 2 : 3 : 4. These
wires are connected in parallel. If a battery is
connected across this combination, then the
currents in the wires will be in the ratio -

(A)4:3:2:1 (B)1:2:3:4
(C)12:6:4:3 (D) None of these [C]
1
loc — oc —
1

Wl
NG

1 1
liilailzila== 1 —
1 2 3 4 1 2

=12:6:4:3
A uniform wire of resistance R Q is divided

into 10 parts and all of them are connected in
parallel. The equivalent resistance will be -

(A)0.01R (B)0.1R
(C)10R (D) 100R [A]
10 parallel resistance each of value R/10

R/10

:>Req: T :001R

If X, Y, and Z in figure are identical lamps,
which of the following changes to the
brightnesses of the lamps occur when switch S
is closed?

[

|1
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Q.36

Sol.

Q.37

Q.38

(A) X stays the same, Y decreases

(B) X increases, Y decreases

(C) X increases, Y stays the same

(D) X decreases, Y increases [B]

If 61, o2 and o3 are the conductances of three
conductors, then their equivalent conductance,
when they are joined in series will be -

(B) i +i +i
S G2 G3

(A) o1+ 02+ 03

016203

© (D) None of these [D]

Gl"rGZ +G3

R=R;+Ry+R3

[1 11 jl
=>06= | —+—+—
6; O O3

In figure, the steady state current in 2Q
resistance is —

20
A Wy B
3Q
4Q
|}
C=0.2uF
2.8Q
11 A
6V
(A)15A (B)0:9 A
(C)0.6 A (D) zero [B]

A Dbattery of emf\Vavolt, resistance Ry and Ry, a
capacitance”C and switches S; and S, are
connected invan electrical circuit as shown in
figure\The_capacitor C gets fully charged to V
voltwhen-

A
WWy W

Rl R2
—_—V —_——C
S]_ SZ
/| /|

(A) Siand S; are both closed

(B) Siand S; are both open

(C) Siclosed and S, open

(D) S, closed and S; open [C]

Q.39

Sol.

Q.40

Sol.

Q.41

Sol.

Figure shows an infinite ladder network of
resistance. The equivalent resistance between
points X and Y is —

L

(A) infinite
(C)8.62Q

(B)3Q

(D) 1.62.0 [D]
Use approximate method, by solving first two
blocks only.

Rapprox = 5/3 = 1166/Q

Req is slightly less than 1.66 Q

In“the™ circuit diagram show below, the
magnitude and direction of the flow of current
respectively would be —

10V . 4V
a e b
10 T *t 720
MWW
3Q

(A) 7/3 amp. fromato b viae

(B) 7/3 amp. frombtoaviae
(C) 1.0 amp. fromb to a viae
(D) 1.0 amp. fromato b viae [D]
10-4
14243

=1A (Clockwise so ato b viae)

A 1m long metallic wire is broken into two
unequal parts A and B. The part A is uniformly
extended into another wire C. The length of C is
twice the length of A and resistance of C is
equal to that of B. The ratio of resistances of

parts Aand C is -

1
A) 4 B) —
) ®)
1
(©)2 () 3 (6]
let La and Lg be length of parts A and B
Then Ra = ta [as cross-section is same]
Re Lg

CURRENT ELECTRICITY



Now L¢ =2 La and (volume). = (volume)p
ie. LexAc=2LaxAc=La X Anp

Q.42

Q.43

Sal,

Q.44

where A; = Aa are cross-sectional area of part C
and A.
Ac = Anl2

Ra _PLalAp _La , Ac

Re  pLc/A; Lc  Aa

La , Aaf2 _1

2L~ Ap 4

A resistance R carries a current I. The rate of

heat loss to the surroundings is A (T — T )

where A is a constant. T is the temperature of

the resistance and T is the temperature of the

atmosphere. If the coefficient of linear

expansion is a, the strain in the resistance is —

(A) proportional to the length of the resistance

wire

(B) equal to %IZR

1l a
C)equal to = =I°R
(C)eq >

(D) equal to o (IR ) [B]

Resistivity of iron iss1l.x 10~ ohm-metre. The
resistance of the/given wire of a particular
thickness.and length is 1 Q. If the diameter and
length~of the- wire both are doubled, the
resistivity will be -

(A)\Lx10~7 (B)2x 107
(C)4'x 1077 (D) None of these [A]
Resistivity does not depend on length & cross

section area

For a metallic wire, the ratio V/I (V = applied

potential difference, | = current flowing)-

(A) increases or decreases as the temperature
rises, depending upon the metal

Sol.

Q.45

Sol.

Q.46

Sol.

(B) decreases as the temperature rises

(C) independent of temperature
(D) increases as the temperature rises [D]
X = R
|
and for metals R T, on T the temperature.

An electric fan and a heater are marked as 100
watt-220 volt and 1000 watt-220./ volt
respectively. The resistance of heater'is -

(A) zero
(B) greater than that of the fan
(C) less than that of the fan

(D) equal to thatrof,the*fan [C]
(220)2 (220)2
Rfan = ¢ Rheater =
fan 100 heater 1000

. Rean>"Rneater

Apotential difference of 30 V is applied
between the ends of a conductor of length 100
m and resistance 0.5 Q and uniform area of
cross-section. The total linear momentum of
free electrons is -

(A) 3.4 x 105 kg/s

(B) 4.3 x 10-¢ kg/s

(C) 3.4 x 108 kg/s

(D) 4.3 x 108 kg/s [C]

Total no. of free e=s, N = nA/

and linear momentum of each e s, P = mvq,
Total momentum of all free ¢ s,

P = (nA?) (muy)

But | = neAvg , SO NALg = l

Q.47

e
oo lm _ 60x100x9.1x10731
T e 19
1.6x10

3.4 x108 kg/s

In adjacent circuit, current flowing in 1Q
resistance will be -

CURRENT ELECTRICITY



1|2V 3Q

MW

vvvvv

(A) 3A
(C) 5A (D) 6A D]
Sol. All the three given cells are in parallel

Q.48  The charge supplied by source varies with time t
as Q = at — bt?. The total heat produced in
resistor 2R is : (Assume direction of current is
not changing)

R
AN
A
Source
] R 2R
3 3
a“R a“R
A) — B —
A 6b (8) 27b
3
© aR (D) None of these
3b
[B]
Q.49_  The potential difference between A and B in the
following figure is -
60 9Q 50
Ae—>— MWW WA FWW——B
2A 12V v
(A) 32V (B) 48 V
(C)24V (D) 14V [B]
Sol. T W e

A .
2AT 12V 9Q 4V 50
Va-2X6-12-2%x9+4-2x5=V;g

Q.50

Sol.

VA—VB:48V

At room temperature, copper has free electron
density of 8.4 x 108 m=3. The electron drift
velocity in a copper conductor of cross-sectional
area 10® m? and carrying a current of 5.4 A, will
be -

(A) 4 mst
(C)4cms™t
Use i =ne Avy

(B) 0.4 ms?
(D) 0.4 mms;* [D]
i

- \/d = —
neA

CURRENT ELECTRICITY



PHYSICS

Q.1

Ans.

Q.2

Ans.

Q.3

Ans.

Q.4

Ans.

Q.5(a)

(b)

The equation for an instantaneous current in a
material is given by i = 5e7t (A). Calculate the
amount of total charge flown through the material
during the time interval t; =0stot, =oos.

[5C]

A current of 5 ampere is passing through a
metallic ~ wire  of  cross-sectional  area
4 x10-6 m2, If the density of the charge carries in
the wire is 5 x 1026/m3, find the drift speed of the
electrons.

1.56 x 102 m/s

In the circuit shown below, the source e.m.f.® and
resistances are given. The internal resistances of the
sources are negligible. Find the current through 10
Q and the p.d. between A and B.

A

%ZOQ —_ 25V
10Q2 § ESOQ

>

1.5vV—

[0.06 A, 0.9 V]

An electric kettle has to,coils. When one coil is
switched on it takes 15 minutes to boil water and
when the secondscoil™is”switched on, it takes 30
minutes. How long will it take to boil water when
both the<coils are used in (i) series and (ii)
parall€l?

45'min, 10'min

What are the magnitude and sense of the current
ih a hydrogen discharge tube in which
3.1 x 108 electrons and 1.1 x 1018 protons move
past a cross sectional area of the tube each
second?

A straight copper wire of length | = 1000 m and
cross-sectional area S = 1.0 mm? carries a current
I = 45 A. Assuming that one free electron
corresponds to each copper atom, find:

(i)
(i)

AnNs.

Q.6

AnNs.

Q7

AnNs.

QS8

(@)
(b)

AnNs.

the time it takes an electron to displace from one
end of the wire to the other;

the sum of electric forces acting on all free
electrons in the given wire.

[(@) 0.67A (b) (i)t =3, (ii)) F=1.0 MN]

A homogeneous proton beam accelerated by a
potential difference V=600 kV has a round cross-
section of radius r = 5.0¢mm. Find the electric
field strength on the suffacenof the beam and the
potential difference between the surface and the
axis of the beam, ifithe beam current is equal to 1
=50 mA.

[E =32V/m, A$.='0.8 V]

Ifefigmshown, when switch S is closed, what will
be the voltage across capacitor 2uF ? Also find
the voltage 1uF capacitor in the same condition.
(consider steady state condition)
_|I A |

[ [
2uF

IC:
:

[30 V, 0 V]

The air between two closely located plates is
uniformly ionized by uv radiation. The air volume
between the plates is equal to
V = 500 cm?, the observed saturation current is
equal to lsyx = 0.48 pA.

Find :

the number of ion pairs produced in a unit volume
per unit time,

the equilibrium concentration of ion pairs if the
recombination coefficient for air ions is equal to r
=1.67 x 108 cm3/s.

[(@) 6x10° cm3 st (b) 6x107 cm®]

CURRENT ELECTRICITY



Q.9

Ans.

Q.10(a)

(b)

Ans.

The area of cross-section, length and density of a
piece of a metal of atomic weight 60 are
108 m2, 1.0 mand 5 x 103 kg/m3 respectively.
Find the number of free electrons per unit volume
of every atom contributes one free electron. Also
find the drift velocity of electrons in the metal
when a current of 16 A passes through it.

(Given: Avogadro number 6 x 1023/ mol)

5 x 10%/m3, 2 x 103 m/s

The resistances of an iron wire and a copper wire
at 20°C are 3.9 Q and 4.1 Q respectively. At what
temperature will the resistances be equal ?
Temperature coefficient of resistivity for iron is
50 x 10°% K1 copper it is
4.0 x 103 K1, Neglect any thermal expansion.

A semicircular ring of Cu has an inner radius of 8
cm, radial thickness 4 cm and axial thickness 6
cm. Calculate the resistance of the ring at 50°C
between its two end faces. Resistivity of Cu at

and for

20°C = 1.724 x 105 Q-cm. Resistance-temperature
coefficient of Cu at 0°C = 0.0043/C.
[(a) 84.5°C (b) 2.5 x 106 Q]

Q.11(A) It is desired to make a long cylindrical conduetor

(B)

Ans.

whose temperature coefficient of resiStivity..at
20°C will be close to zero. Calcdlate” the
expression in terms of o, & o

(@) If such a conductor is made by assembling
alternate disks of irontand,carbon, what is the
ratio of the thickness.0f'a-carbon disk to that
of an iron disk ? ASsume that the temp.
remains esséntiallythe same in each disk.

(b) What is~the ratio of the rate of Joule heating
in a carben disk to that in an iron disk?

A silverwire of length 10 m and cross-section 10~

8 m?jsssuspended vertically and a weight of 10 N

iS\attached to it. Calculate the increase in its

resistance, given that Young’s Modulus for silver
is 7 x 1010 Nm2, and the resistivity of silver of
silver remains constant during the stretching
process. Calculate the expression in terms of o, &

)

[(@) Lo _~lea L (b)t_C:__Kfezo x e ]

chO O

tfe c20 O tfe

Q.12(a) Show that p, the power

(b)

Q.13

Ans,

Q14

(@)

(b)

(©
Ans.

Q.15

per unit volume
transformed into Joule heat in a resistor, can be
writtenasp =j%p or p=EZp.

Consider an external resistance R connected to a
battery with e.m.f. E and internal resistance r.
Show that power delivered to R is maximum
whenR =r.

Find the equivalent resistance of the network
shown in figure between the points a and b.

c
10Q S
a b
50 %; 10Q
d
[R=4.10]

A long resistor between A and B as shown in fig.
has resistance of 300 Q and is tapped at one third
points.

A
100Q

40Q

3000

B
What is the equivalent resistance between points
Aand B?
If the p.d. between A and B is 320 V, what will be
the p.d. between B and C ?
Will the answer of part (b) change if the 40Q
resistor is disconnected ?
[(a) 32 Q2 (b) 20 V (c) 20 V]

A wire frame in the form of a tetrahedron ABCD
is connected to a dc source (Fig.). The resistances
of all the edges of the tetrahedron are equal.
Indicate the edge of the frame that should be
eliminated to obtain the maximum change in the

CURRENT ELECTRICITY



current Al in the circuit, neglecting the

max
resistance of the leads.
D

-0

Ans.  [Edge AB]

Q.16  Calculate equivalent resistance between A and B

of the circuit shown in figure.
4Q 3Q 40

20 2Q

120 90 120
Ans.  [6.75Q]

Q.17  Find the current flowing through the resistance.R

of the circuit shown in fig if the resistance.are
equal to Ry =10 Q, R, =20 Q and R3'530)(2 and

potentials of points 1, 2 and 3 afesequal’'to V; =
10V,V,=6Vand V3=5).

Ans.  [0.2A]

Q.18%=.In the circuit shown below, Ig = 10pA. Find the
value of R.

Ae +12V

c
Ans.  [0.113 MQ]

Q.19(a) N sources of current with different emf’s are
connected as shown in figy The emfs of the
sources are propertional to their internal
resistances, i.e. E =\aR, where o is an assigned
constant. The léad wire resistance is negligible,

: N
i

Mo N

(i) the current in the circuit;

(ii) the potential difference between points A and
B dividing the circuit in nand N - n links.
(b)The internal resistance of an accumulator
battery of emf 6 V is 10 Q when it is fully
discharged. As the battery gets charged up, its
internal resistance decreases to 1 Q. The battery
in its completely discharged state is connected to
a charger which maintains a constant potential
difference of 9 V. Find the current through the
battery (a) just after the connections are made and
(b) after a long time when it is completely

charged.
Ans.  [@@) () I = o (i) ¢o~¢g = 0, (b) () 0.3 A
(i) 3A]

%

Q.20(a) In the given figure, calculate the potential of the
points M and N if E = 12V, R; = 3Q, R, = 2Q
and r =1Q.

(b) The efficiency of a cell when connected to a
resistance R is 60%. What will be its efficiency if
the external resistance is increased six times ?
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