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Current Electricity

Charges in motion constitute an electric current. A conductor offers a path for current. Application of potential
difference across a conductor causes current. Potential difference can be provided using a cell or a battery (group of
cells).

Current in a circuit in a single direction is called a direct current (dc), while a current whose direction keeps reversing
at regular intervals and whose magnitude keeps changing continuously is called alternating current (ac).

Current carriers (mobile charge carriers): The charged particles whose drift in a definite direction constitutes the
electric current are called current carriers.

Conventional current in a metallic conductor: In metallic conductors, negatively charged particles, namely
electrons, drift under the influence of applied potential difference. This constitutes an electron current.

The direction of drift of positive charges is the direction of current. This current is called conventional current. The
direction of conventional current is opposite to that of drift of electrons.

Strength of electric current: Electric current is the net flow of charge per second across a surface.
If AQ is the amount of charge that passes through an area in a time interval At, then the average current in the

AQ

given time interval is, |, = —.
At

. L . AQ d
The instantaneous current is given by I=1lim AQ = Q
At-0 At dt
Q

If the current is steady, then I= r where Q is the charge flowing across a section of a conductor in an interval of
time t.

The Sl unit of current is ampere (A). 1 ampere = 1 coulomb per second.
Since 1 coulomb = 6.25x10" electrons, a flow of 6.25x10' electrons per second is equal to 1 ampere of current.

Material Mobile charge carriers
. Metallic conductors | Free electrons
o Liquid conductors | Positive ions and Negative ions
. Semiconductors Free electrons and Holes

. Gaseous conductors | Positive ions and free electrons
. Super conductors Cooper pairs (a pair of electrons with opposite spins)

Current density (J)

If current i is uniformly distributed over an area S and is perpendicular to it, then
o
=<
S AQ
Current density is a vector quantity. The direction of current density is the same as
the direction of motion of positive charges.

Sl unit of current density is Am~2.

Relation between current and current density is i = fdi =f j - dS over afinite area S.
S
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Drift velocity of free electrons

o Drift velocity of electrons is given by v, = _EE t where e — charge on the electron, m — mass of the electron, E
m

— electric field, T — relaxation time.
o The random speed of free electrons in a metallic conductor depends on the temperature and is of the order of 108
ms1. The drift speed of the free electrons is of the order of 10~ ms™.

Relaxation time and mean free path: The average time elapsed between two successive collisions of a free electron with
the metal ions in a conductor is called relaxation time, denoted by t. The average distance traveled by an electron

between two successive collisions is called the mean free path, denoted by A.
Mobility (1)
o The mobility (i) of charge carriers is given by p=v, /E and its unit is m?V-1s™,

o The mobility of electrons and conductivity of a material are related by the expression
o = nep for a metallic conductor and c=n_e p, +n,e p, forasemiconductor

where ne is electron density, nh is hole density, pe is electron mobility, un is hole mobility.

Expression for current and current density in terms of drift speed

. I=nAev, and J =nev,
where n is the number of electrons per unit volume of a metallic conductor of cross sectional area A and e is the
charge on the electron.

Ohm’s law: Mathematically Ohm’s law is expressed as V = IR

where, R is a constant of proportionality called resistance of the conductor.

o We have R =¥ . The SI unit of resistance is ohm (2). 1 ohm =1 volt per ampere.
. The dimensional formula is [I”*ML*T°].

) I I e . o .
At a given temperature, R OCK or R =pK where p = specific resistance or resistivity of the material of the

conductor.

m I I . - . .
R=—Fx—= PL \where p is the specific resistance of the material and
ne’t A A
o For a conductor of length | having a circular cross-section, the resistance of
pl

the conductor is R =—
mab

1IN

(Here the radius of cross-section varies linearly from ato b and (b — a) <<).
Conductivity (o)
o It is the reciprocal of resistivity. The Sl unit of o is siemen m™
. The dimensional formula for o is [I’M'L°T?].

Conductance (G)

o It is the reciprocal of resistance i.e. G = % =G= A = %. The Sl unit of G is siemen (S).

pl |
. The dimensional formula is [I’M'L?T?].
Relation between J, c and E (Ohm’s law in vector form)

Current density, conductivity and electric field are related by J = oE. In vector form, J=cE.
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Limitations of Ohm's Law

1.
2.

Ohm’s law is applicable only to metallic conductors at moderate temperatures and moderate potential differences.

Ohm’s law cannot be applied

to conductors maintained at very high temperatures or very low temperatures.
to semiconductors and semi conducting devices.

to conductors across which very high pd or very low pd is applied.

V-l characteristics
The variation of current (1) with voltage (V) at various temperatures for any device is called its V-1 characteristics.

For an ohmic device, V-1 characteristic is linear.

For a non-ohmic device, the V-1 characteristic curve is non-linear.
I
(in amp) I(mA) I(mA)

Negative

I
resistance
o . 0 >V 0 >V o

(in volts) (in volts) (in volts)

V-1 characteristic of
Ohmic device — Metal V-I characteristic of some non-ohmic devices
conductor

Effect of temperature on resistance

The resistivity p of a material depends on its temperature. For a small variation of temperature,

p=p,@+a(T-T,)), where o =temperature coefficient of resistance of the material.

The resistance of a conductor at absolute temperature T is given by the relation R; =R,(1+o(T—-T,))

_Ri-R) 1 (AR)

"R(T-T,) R, (AT

0

Sl unit of o is " 1 (K-1).

elvin
R versus t (°C) graph; y-intercept — Ro, slope = R a
_ slope
y-intercept

temperature coefficient of resistance.

o Alloys generally have a low temperature coefficient of resistance. In other words, their resistance values

do not vary appreciably with change of temperature. It is for this reason that manganin and constantan
& coils are used in resistances boxes.
. Semiconductors have negative temperature coefficient of resistance while metals have positive

Thermistor

Thermistors are made of semiconducting oxides of metals and hence it is a

non-ohmic device.
The resistance of a thermistor is given by R =ae®”

where a and b are constants for a material.

The temperature coefficient of resistance of material of a thermistor is givenby o =-—

I

I

o T
Temperature




Physics Smart Booklet

o If R, and R, are resistances of a thermistor at two temperatures T, K and T, K respectively, then it can be shown
2.303(logR, —logR
hat o = 23080109 R; ~IogR,)
(Tl_Tz)

Memory tip: B.B.ROY of Great Britain had a Very Good Wife.

a The bold letters indicate the first letters of the colours in the sequence 0, 1, 2, 3, 4,5, 6, 7, 8 and 9.

For resistors of value less than 10 ohm, the third band is either gold or silver such that the multiplying factor
will be 0.1 or 0.01 respectively.

Resistors in series Resistors in parallel
Current is same through all the resistors. Voltage is same across each resistor.
V=V, +V,+V; +.... =L+, +1;+..
1 1 1 1
R,=R,+R, +R;+... =

R R, R, R,

p

4. | R, is greater than the greatest of the individual | R is smaller than the smallest of the individual

resistances. resistances.
5. | The applied voltage divides across the resistors | The current divides through the resistors in the ratio
according to theratio Vi Vo:Va=Ry: RotRsand | | .p . L. 1.1 oo e parallel

_ Vi: Va R il iy =it
hence the series combination is an voltage divider. 1 N2 Ry

combinations is called the current divider.

6. | If n identical resistors, each of resistance R are | For n identical resistors in series Rs = nR. Therefore

connected in series, then their effective resistance is | Rs _ NR —n?

Rs = nR. Rp (Rj
n
If n identical resistors, each of resistance R are

connected in parallel, then their effective resistance
- 1 n R
isgivenby —=—.. R, =—
g9 y R, R -
7. | When a series combination of resistors is connected | ! there are two resistors R, and R, in parallel, then their
i i issi . . R,R
to a supply Yoltage, hlgher_ resistance dissipates | affactive resistance. R, = = 1 é
more power, since P = I?R; | is the common current e
through the resistors. When a parallel combination of resistors is connected

to a supply voltage, the lower resistance dissipates
2

Vv . .
more power. P = Y ; VV is common potential across

the resistors.

Branch current R1
. main current X resistance in the other branch l1
Current in one branch = - A » B
sum of the resistances I,
IR IR s y
=+l =1 = 2 and I, = 1 1 —V— :
1+ 2 R1 + RZ ( )
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1.

2.

Cell

An energy source used to drive charges and hence establish electric current in a circuit.

A combination of cells is called a battery.

Ohm’'s law applied to a closed circuit

When the cell drives a current through a circuit, work has to be done to drive current through

(1) the external resistance and (2) the internal resistance.
E =pd acrossR + pd acrossr =1(R+¥)

1=
R+r
Terminal pd across the cell, V=1R = % AlsoV=E-Ir
State of cell in a circuit Terminal pd (V) Current (1) | Resistance (R)
Open V=E 1=0 R=w
Closed V=E-Ir (Duringdischarge) | | _ 6 | R = finite
V =E+Ir (During charging)
Short V=0 = R=0

Grouping of cells

Cells are grouped to get the necessary voltage and current.

Cells in series Er Er . r
For m identical cells in series, Ee=mE _| |_| F=eeed |_| |_ e H oo '_| '_
L

I
Ref=R+mr =R+ mr and | = mE

E,

R+mr
For m non-identical cells in series conjunction,
Et=Ei+E,+ ... + En =2E;
2E

Rt =R+ (r2+...+rm) =R+ Zri; |:R+£ri

If p cells in a group of m identical cells are connected wrongly then

Eer = (M — 2p)E
et = M ; |- {m=2p)E
R+mr
Cells in parallel
For n identical cells in parallel, Eets = E and r =L; I= ne
n nR+r
For n non identical cells in parallel,
(El+EZ+E3+E4+E5+ ..... E”]
E=rlr2 r, I, I rnr= 1
o 1 1 1 1 1y 111
B S = -
L r 1o r, nn ry

In a parallel grouping of n non identical cells if some cells in parallel grouping are wrongly connected then
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Eir
sfsh (5,65 B 6, B i
E. - r J _ n I I3 Iy Is Iy 212
eff ! -
1 1 1 1 1 i
> 14_& -t —+—+—+........ — '
Lo L r o r, -
(o 1
1 1 1
—+ =+t En I
CL f AV
Example: If any two cells are in parallel then R
E,E
E _h 5 _En+E.n (N
11 [+, T+,
n o

1 2
Mixed grouping of cells
Let m identical cells each of emf E and internal resistance r be connected in series. Let n such rows of series cells
be connected in parallel. Let the combination be connected across the resistance R.
|— mnE
NnR +mr
2. The condition for maximum current in mixed grouping of cells is

External resistance = effective internal resistance R =mr/n

mnE
3. Maximum current given by mixed grouping of cells, 1, =—F—.
g y grouping >R

. When R >> ref, Series grouping is preferred.
& |- When R << refr , parallel grouping is preferred.
. To get more power, cells must be connected in mixed grouping.

Maximum power transfer theorem
Whenever internal resistance is equal to the external resistance, the power transferred by a cell is maximum. This is
called maximum power transfer theorem.
2 2 2 2
P =I'R= _E R= E 2R:E— or Pmasz—
R+r (2R) 4R 4r
Electrical energy and power
Heat dissipated in a conductor is H=VIt=(V?/R)t= I’Rt and P=VI=(V*/R)=I°R
Kirchhoff’s Law

(1) Kirchhoff’s first law: This law is also known as junction rule or current law (KCL). According
to this, the algebraic sum of currents meeting at a junction zero, i.e., 21=0.
In a circuit, at any junction the sum of the currents entering the junction must equal the

sum of the currents leaving the junction iy + i3 =iz + ia.
This law is simply a statement of “conservation of charge”.

(2) Kirchhoff’s second law: This law is also known as loop rule or voltage law (KVL) and according to this, “the
algebraic sum of the changes in potential in complete traversal of a mesh (closed loop) is zero”, i.e, 2V =0.
(i)  This law represents “conservation of energy”
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(i) If there are n meshes in a circuit, the number of independent equations in accordance with loop rule will be (n — 1).

(3) Sign convention for the application of Kirchhoff’s law: For the application of Kirchhoff’s laws following sign
convention is to be considered:

(i)  The change in potential in traversing a resistance in the direction of current is — iR while in the opposite direction is

+iR.
i R i R
Ae—> WWA~ > B Ae—r—\WWN—>—B
—’ <.—
—iR +iR

(i) The change in potential in traversing an emf source from negative to positive terminal is +E while in the opposite
direction — E irrespective of the direction on current in the circuit.

E E
| |
Ae I B A I B
_ —
—E +E

(iff) ~ The change in potential in traversing a capacitor from the negative terminal to the positive terminal is +% while in

opposite direction —%.

(iv)  The change in voltage in traversing an inductor in the direction of current is _LE while in opposite direction it is

+Lﬂ .
dt
Measurement of resistance
The resistance of a wire can be determined using Wheatstone’s network (bridge).
Principle of Wheatstone’s bridge
Wheatstone’s bridge consists of an arrangement of four resistances which
can be used to measure one of the resistance in terms of the other

resistances.

The bridge is said to be balanced when deflection in the galvanometer is
zero. i.e., ig=0.

This will happen when PR
Q S

i. In Wheatstone bridge, cell and galvanometer arms are interchangable.
il If bridge is not balanced, current will flow from D to B if, PS > RQ

Potential gradient (x)

Potential difference (or fall in potential) per unit length of wire is called potential gradient i.e.,
X = Vv volt where V =iR =(LJ.R.
L m

R+R, +r
Sox=Y_R_Ip___ e R
L L A R+R,+n L
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Application of Potentiometer
(1)  To determine the internal resistance of a primary cell

. . . . . . R

| nitia m seconda circuit ke " remains open an alancin ! " Ien th
Initially dary key K pen and balancing eil ('f) f g
(I,) is obtained. Since cell E is in open circuit so its emf balances on length 1,
i.e., E=xl J

(i)  Now key K'is closed so that cell E is in closed circuit. If the process A B of
balancing is repeated again then potential difference V balances on —EII length I,
i.e., V=xl. b

R K

(itf) By using formula internal resistance r = [% —1).R’

e

(2) Comparison of emf’s of two cells: Let |; and I, be the balancing lengths with the cells E; and E; respectively, then E;

E, |
=xlijandE;=xl,=»> =t =21
EZ |2

Bl P

E: 1
51 ) u

ﬁh—-z

Let E; > E; and both are connected in series. If balancing length is l; when cells assist each other and it is I, when
they oppose each other as shown then:

E1 E, =] E>
o s Lo B S L L
(E1 + Ez) =Xl (E1 - Ez) =Xl
L E+E L o E_L*h
E1 - Ez Iz Ez I1 - Iz

lllustrations

1. In a current carrying metallic conductor, current density J and drift velocity v—d will be such that
(A) J and V—d will have opposite directions
(B) J and v, will have the same direction
(C) the direction of J is determined by the number of free electrons undergoing drift motion, where as the direction
of Vj remains same.

(D) the direction of Vd is determined by the number of free electrons undergoing drift motion, where as the

direction of J remains same.
Ans (A)
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Current and drift velocity are related by | = nAe v—d
Current density at a point, J:% S J=nev,

For positive charges ne is positive. Then J and v—d will be in the same direction.

For negative charges, ne is negative. Then J and V—d will be in opposite directions. This is the case in a metallic

conductor in which charge carries are negative.

2. The charge flowing through a conductor varies with time as Q = at — bt?. Then, the current

(A) decreases linearly with time (B) reaches a maximum and then becomes zero
(C) falls to zero after time t= %b (D) changes at the rate g
Ans (A)
= Q =a—2bt
dt

‘I’ versus ‘t” graph will be a straight line with ‘a’ as x — intercept and ‘—2b’ as slope.
It follows that | decreases linearly with time.

o =0 for t= a
2b
dl
) Rate of change of current, pria -2b

3. A material B has twice the specific resistance of the material A. A circular wire made of B has twice the diameter of
the wire made of A. Then, for the two wires to have the same resistances, the ratio of their respective lengths must
be
(A) 1/4 (B) 2 ©)1 (D) 1/2

Ans (D)

: I
Given that, Ra=Rs or p,—2-=p,
Dy

4
2
- 'A:P_B,D_gzzx[ij _1

. pn D 1 \2 2

4, The resistance of a thin wire of silver is = 1.0 Q at 20 °C. The wire is placed in a liquid bath and its resistance rises
to 1.2 Q. The temperature of the bath in °C is [osiver = 3.8 x 10-3/°C]
(A) 72.6 °C (B) 345.6 °C (C)102.6 °C (D) 200.4 °C
Ans (A)
We know that, R(t) = Ro[(1 + o(T — To)]
RM=120Q,R=10Q;a=38x103/°C, T=20°C
2 12=10[1+38x103(T-20)]
Solving this we get, T=72.6 °C

5. A resistor develops 400 J of heat in 10 s when a current of 2 A is passed through it. The resistance and the energy
developed in 10 s. If the current is doubled is
(A) 10 J, 1600 © (B) 10 ©, 1600 j (C) 10 ©, 1600 J (D)1Q, 160J

Ans (C)
Hint: We know that Heat energy = i> Rt
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_H _ 400
i’t 4-10
R=10Q

If current is doubled, then energy developed is,
H = (4)? x (10) (10)
H = 1600 J
Increase in the current by two times will increase the heat developed by 4 times

6. Two resistors are connected across a battery. Consider the following two statements.
(@) The current through the circuit remains same and potential difference also remains same.
(b) The current through each branch varies depending on the resistor used, where as voltage applied
remains same.
Choose the correct option
(A) ais true when 2 resistors are connected in series
(B) b is true when 2 resistors are connected in parallel
(C) both a and b are wrong
(D) ais true when 2 resistors are connected in parallel
Ans (B)
Hint: When 2 resistors are connected in parallel current through each resistor varies and potential difference remains the
same.

7. The potential difference between the points A and B is
2A
A2V (B) 20 V A'—|I—>—«N\M—I|—~vaw—~s
(C)-3V (D) —20 V 6V
Ans (C)
Hint: Vag=—6+(-2x2)+9+(-2x1)=-6-4+9-2=-3V
(Convention: Rise in potential is positive and full in potential is negative

8. In a metre bridge the balancing point is found to be at 39.5 cm from A, when the resistor Y =12.5 Q. The value of
Xis
(A) 8.16 Q (B) 1.68 Q (C)6.18Q (D) 125 O
Ans (A)
Hint: The balance condition for wheatstone’s network is
X
Y 1001,
_hY 395 o5 ~X=8160
100-1, 100-39.5
9. Figure shows a potentiometer circuit for comparison of 2 resistors. The balancing I|E1
point with standard resistor R = 100 Q is found to be 58.3 Q, while that of [*
unknown resistance X is 68.5 cm. The value
of X'is A B
(A)41.7Q L EGB
(B) 11.75 Q X E
(C)68.5Q _| —

(D) 100 O E,
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Ans (B)

We know that

E_L

El - I1

Also &zi_l—z " 5=|—2

1 El Il R Il
x| L |r=885 10 L X=1175Q
l, 58.3

10. A galvanometer coil has a resistance 12 Q and the metre shows full scale deflection for a current of
3 mA. To convert the galvanometer into a voltmeter of range 0 — 18 V, we need to
(A) Connect 5898 Q2 in series with the Galvanometer
(B) Connect 5988 Q in series with the Galvanometer
(C) Connect 5988 Q in parallel with the Galvanometer
(D) Connect 5898 Q in parallel with the Galvanometer

Ans (B)
Hint: We know that, V = I3 (R + G)
\% 18
S R=—-G= ——12=5988 Q
| 3x10

g9

11.  The potential at the points A and B in the following figure is

(A) Va=Ve=0 WA
(B)Va=+E,Ve=—E Ru
(C)Va=+E, Vg =+E A B
(D) none | E ? Rz
I
|l
Ans (C)

Hint: A and B are at same potential, due to the fact that they have been connected by a common wire
This process is called as short circuiting
The potential difference across AB is zero.

12.  Atotal of 6 x 10% electrons pass through any cross-section of a conducting wire per second. The equivalent current

is
Solution
ne 6x10" x1.6x107"° _

i=— 9.6 mA
t 1

13. In a hydrogen atom, an electron moves in an orbit of radius 0.5 A with a speed of 2.2 x 10° ms™1. Calculate the

equivalent current.
Solution

q_qV _16x10%°x2.2x10°

= = =1.12 mA
t 2nr 2xmx5x107™

14.  The current through a wire depends on time as i = ip + at where ip = 10 A and o. = 4 As L. Find the charge that crosses

through a section of wire in 10 second.
Solution
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10

t, 10
q=i dt=j(i0+(xt)dt=[iot+oc%}
Y 0

0

4x100

= q=(10><10)+[ }=3OOC

15.  The area of cross section, length and density of a piece of metal of atomic mass 60 are 10°m?, 1.0 m and 5 x 10% kg
m-3. Find the number of free electrons per unit volume and drift velocity when a current of 16 A pass through it.

[Take N = 6 x 10% and assume one free electron per atom]
Solution

Mass of metal =V xd=10%x 1 x 5x 10°=5x 102 kg
. 5xN 2
.. Number of atoms in 5 g of metal are o0 5x10

Number of free electrons = 5 x 10%
Number of free electrons per unit volume =5 x 1022 m=3
i 16

V, = = =2x10"° ms™
“ neA 5x10%x1.6x10°x10°°

16. The amount of charge passing through cross section of wire is g(t) = at?> + bt + c.
(i) write dimensions of a, b and ¢

(ii) If the values of a, b and c in S.I. units are 5, 3 and 1 respectively, find the value of currentatt=5s.
Solution

g=at?+bt+c

(i) According to principle of homogeneity, [a]= t% =[AT"]

[b]=%=[A];
[c]=q=[AT]

dg

. . d, .,
ii) Current i=—=—[at“ +bt+c
(i) ot dt[ 1

=1=10t + 3.
Att=5s,i=53A

17. A wire of resistance 4 Q is used to wind a coil of radius 7 cm. The wire has a diameter of 1.4 mm and the resistivity

of wire is 2 x 1077 Q m. Find number of turns in coil.
Solution

If N be number of turns in coil then total length of wire is | = 2nrN
_RA _ Rnd?
p 4p

Rmd? Rmd?
= N=
4p 4p.27tr

Resistance R = p—l =1
A

oo 21N =

Rd*>  4x1.96x10°  1.96x10°
8pr 8x2x107'x7x107° 28

= N=
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=N=70

18.  Arrectangular block has dimensions 5 cm x 5 cm x 10 cm if its resistivity is 3.5 x 107 Q m, calculate the resistance
between two square ends and between two rectangular ends.

Solution B £
ol 35x10°x10™ A < .
Rp=-—— =T oEland @© @
A~ 25x10 . 5 G
Riz= 1.4 x 102 Q D, 10 cm o
-5 2
R34:p_|:3.5><10 X5j10 —35x10% O
A 50x10

Each of the following questions consists of a statement-l1 and a Statement-I11. Examine both of
them and select one of the options using the following codes

(A) Statement-1 and Statement-11 are true and Statement-11 is the correct explanation of Statement-1.

(B) Statement-1 and Statement-11 are true, but Statement-11 is not the correct explanation of Statement -1

(C) Statement-1 is true, but Statement -11 is false i Ti (Ti>Ty)

(D) Statement-1 is false, but Statement -11 is true .
2

19. Statement-I: i-V graph for a conductor at two different temperatures T, and T- is as
shown. Then T, > T,
Statement-11: Resistance of a conductor increases with rise in temperature.
Ans (A)
1

We know R = v =—
I slope

~R2>R:. Hence T >T,
20. Statement-1: A resistance wire is broken into 4 pieces and all are connected in parallel. The net resistance becomes

1 . .
6 times the earlier value.

Statement-11: In parallel net resistance is less than the smallest value of individual resistance.
Ans (B)
1 4 4 4 4 R
— =t —t+—+— S Rg=—
Ry, R R R R 16
21. Statement-1: Potential difference across the terminals of a battery is always less than emf of the battery.
Statement-11: During discharging of a battery potential difference across the terminals of a battery is less than its
emf.
Ans (D)
Hint: During charging of a battery V = E + iR
L V>E
22. Statement-1: Two identical bulbs when connected in parallel across a battery consume a total power ‘P’. When thxey

. . . P
are connected across the same in series total power consumed is 7

Statement-11: In parallel P = P; + P, and in series P _ AP
P +P,
Ans (A)

23. Statement-1: Resistance of an ammeter is less than the resistance of a milli ammeter
Statement-11: Value of shunt required in case of ammeter is more than a milli ammeter.
Ans (C)
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In case of ammeter more current should pass through the shunt. Thus shunt resistance should be less or overall
resistance of ammeter should be less.

24.  Statement-1: KVA is the unit of electrical power and kWh is the unit of electrical energy.
Statement-11: Both kVA and kWh have same dimensions

Ans (C)
KV A is unit of power and kWh is unit of energy
25. Statement-1: If by mistake a voltmeter is connected in series it gets burnt
Statement-11: Current will drastically decrease in the circuit.
Ans (D)
Resistance of voltmeter is high. If it is connected in series then current will decrease but it will not be burnt.
26. Statement-1: Net power supplied by a non-ideal battery is Ei — i?r
Statement-11: Power consumed by internal resistance of a battery is ir.
Ans (A)

. \Y/
27. Statement-1: For metallic conductors n =R, aconstant.

Statement-11: V — | graph is always straight line passing through origin, for metallic conductors

Ans (A)

28.  Statement-1: In our houses when we start switching on different light buttons, main current goes on increasing.
Statement-11: Different connections in houses are in parallel. When we start switching on different light buttons,
net resistance of the circuit decreases. Therefore main current increases.

Ans (A)

Hint: In our houses, all intermediate connections are parallel connections, thus both are true and statement-11 is the cause
of statement-I.

29. Statement-l: Current between two points in an electrical circuit always flows from higher potential to lower
potential.
Statement-11: During discharging of a battery current inside the battery flows from higher potential to lower
potential.

Ans (C)
Current through a resistance wire flows from higher potential to power potential.
During charging of a battery current flows from [+ to negative] as shown in the figure.

|

R
30. Statement-I: In the circuit shown in the figure, battery is ideal. If a resistance Rg is connected ~WW
in parallel with R. Power across R will decrease
Statement-11: Current drawn from the battery will increase. I!
Ans (D) E
In both the cases potential difference across R is E
p_E
R

In second case, net resistance will decrease
.. Main current will increase

NCERT LINE BY LINE QUESTIONS

1. Estimate the average drift speed of conduction electrons in a conductor of cross-sectional
area 10 “m?carrying current of 1.5 A. The number density of conduction electrons is
8.5 x10% m=.
(@) 22 mm ss™ (b) 1.1 mms™
(c) 3.3 mm s! () 0.1 mm s
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2.

Average collision time for electrons in a conductor under a certain potential difference is found
to be 10> s. The mobility of electron in metal conductor is

(@) 1.5 x10°*m?/ Vs (b) 22x10°*m?/Vs

(c) 29 x10°* m?/Vs (c) 1.75 x 10* mWs

A charged particle is having drift velocity of 7.5x10™*m s in an electric field of 3x10° V m-. The
electron mobility is

(a) 25x10*m*V7's™ (b) 25x10°m*V's™

(c) 225x10"°m*V s (c) 4.1x10°m’V7's™

Arrange following materials in correct order of their conductivity. Nichrome, Copper,
Germanium, Silver.

(a) Silicon > Germanium > Nichrome > Copper

(b) Silver > Copper > Germanium > Nichrome

(c) Silver > Copper > Nichrome > Germanium

(c) Germanium > Nichrome > Copper > Silver

The resistivity of alloy manganin

(a) Increases rapidly with increase of temperature

(b) Decreases linearly with increase in temperature

(c) Increases rapidly with decrease in temperature

(c) Is nearly independent of temperature

The graph of resistivity versus temperature for copper is best represented by graph shown below.
The correct graph is

H ) 3 1
| p
g al
J | —> — &
0 —
(2) t } A
4 (4)
.\
. > .

A resistor is marked with rings coloured as brown, black, green and gold. The resistance in ohm
is

(a) (3x10° +5%)Q2 (b) (1.10x10° +5%)Q

(c) (10° £5%)Q (c) (8.5x10° £5%)Q2
Which among the following statements is correct?

(a) In a metal, number density is independent of temperature

b) With increase in temperature, relaxation time in metal decreases

c) For semiconductors and insulators number density increases with increase in temperature

(
(c)
(c) All the above
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9.

10.

11.

12.

13.

14.

15.

Nichrome has resistance of 75.3 Q at 30"C. The resistance of nichrome becomes 85.8Q2 when
current passes through it, if average temperature coefficient of resistance of nichrome is
1.7x107*C™. The temperature of nichrome now i

(a) 700°C (b) 750 °C (c) 850 °C (c) 900°C

The incorrect statement among the following statements is

(a) Emf of a cell is the potential difference between its positive and negative electrodes in an open
circuit

(b) Internal resistance of dry cells is much higher than common electrolyte cells.

(c) The terminal potential difference of a cell can be zero

(c) When current passes from positive to negative terminal of a cell inside it, terminal potential
difference is less than its emf.

When a current of 2 A flows in a battery from its negative to positive terminal, the potential
difference across it is 12 V. If a current of 3 A is flowing in opposite direction it produces

a potential difference of 15 V. the emf of the battery is

(@) 12.6 V (b)135V (c) 14.0V (c)13.2V

In the combination of two cells inparallel by joining positive terminals together and similarly two

&

I

negative ones, the value of in circuit is

8V 20
—ll_—ww—
6V 20
+'l_ A
1 v v
R
S AAAs
1) 7A 2) 10A 3) 2A 4) 8A

When a metal conductor connected to right gap of meter bridge is heated, the balancing point
from left end

(a) Shifts towards left (b) Shifts towards right
(c) Remains unchanged (c) Shift to zero position

Resistance P, Q, S and R are arranged in clockwise cyclic order to form a balanced wheatstone
bridge. The ratio of electric power consumed in the branches ( P +Q)and ( R +95)is,

1)1:1 2)R:P 3) R2: P? 4) QS

A battery of em.f. 5 V and negligible internal resistance is connected across the diagonally
opposite corners of a cubical network consisting of 12 resistors of network each of resistance 1Q
. The current along one edge of the cube is

~Y
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16.

17.

18.

19.

20.

21.

22.

1) 1A 2) 2A 3) 3A 4) 4A

Four arms of wheat-stone bridge have the following resistances. AB - 602, BC =100Q, CD = 60
Q,DA=120Q . A galvanometer of 15Q is connected across BD. Calculate the value of additional
resistance connected across CD to balance the bridge.

80 Q

12Q

(@12 O (b) 15 Q (c) 18Q ()30 Q
In a Meter Bridge null point is found to be at 30 cm from end A. If now a resistance of 10Q is
connected in parallel with S, the null point occurs at 65 cm, value of S is nearly

(a) 20 Q (b) 28Q (c) 330 (c) 38Q

In a potentiometer of 8 wires, the balance point is obtained on fifth wire. To Shift balance point
to 6™ wire, we should

(a) Decrease resistance in main circuit

(b) Increase resistance in main driver circuit

©)

(©)
A potentiometer with driver battery of emf 2 V is used for determination of internal resistance of
1.5 V cell. The balance point of the cell in open circuit is 225 cm. When a resistance of 7.0Q is
used in external circuit across of the cell, the balance point shifts to 210 cm length of potentiometer
wire. The internal resistance of the cell is

(a) 1Q (b) 0.5Q (©2Q (c)5Q
Pick out wrong statement about the KirchhofTs laws of electric circuit.

Decrease resistance in series with cell whose emf is tc measure
Taking driver battery with higher emf

(a) Outgoing currents adds up and are equal to incoming currents at a junction

(b) Electric potential in electric circuit is position dependent. Starting with any point if we come
back to same point, total potential change must be zero

(c) Junction rule is based on conservation of energy law

(c) Bending or reorienting the wire does not change the validity of KirchhofTs junction rule.

The rate of flow of an electric charge is known as :

(a) electric potential (b)electric conductance

(c)electric current (d)none of these

The SI unit of electric current is :

(a)ohm (b)ampere (c)volt (d)faraday
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23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

The instrument used for measuring electric current is :
(a)ammeter (b)galvanometer (c)voltmeter (d)potentiometer

The amount of work done in joules, when one unit electric charge moves from one point to
another point in an electric circuit is called :

(a)electric current (b)electric resistance

(c)electric conductance (d)potential difference

The unit of potential difference is :

(a)volt (b)ohm (c)ampere (d)faraday

The relation between potential difference (V) and current (I) is :

(@Vec I2 (b) Vo 1/1 (c) V2o (d) Vo 1

The relation between potential difference (V) and current (I) was discovered by :
(a)Newton (b) Ampere (c) Ohm (d) Volta

The obstruction offered by material of conductor to the passage of electric current is known as :
(a)Resistance (b) Conductance (c) Inductance (d) None of these
The SI unit of resistance is :

(a) Newton (b) Ohm (c) Watt (d) Joule

The resistance of a conductor is directly proportional to :

(a) its area of cross-section (b) density

(c) melting point (d) length

The resistance of a conductor is inversely proportional to its :

(a) area of cross-section (b) length

(c) specific heat capacity (d) density

A current of 2A flows trough a conductor whose ends are at a p.d of 4V. The resistance of the
conductor is :

(@) 8 & (b) 0.5 Q ()6 Q (d)2 Q

The rheostat is used in the circuit to :

(a) increase the magnitude of current only

(b) decrease the magnitude of current only

(c) increase or decrease the magnitude of current

(d) none of these

During the verification of Ohm’s law :

(a) ammeter and voltmeter should be connected in series

(b) ammeter should be connected in series and voltmeter in parallel

(c)ammeter should be connected in parallel and voltmeter in series

(d) ammeter and voltmeter should be connected in parallel

Which of the following laboratory apparatus is not used during the verification of Ohm’s law :
(a) Voltmeter (b) Ammeter (c) Galvanometer (d)Rheostat

A voltmeter is used to find p.d. in any electrical circuit which of the statement given below is true
(a) A voltmeter is a high resistance instrument and is connected in series circuit

(b) A voltmeter is a low resistance instrument and is connected in series circuit

(c) A voltmeter is a high resistance instrument and is connected in parallel circuit

(d)A voltmeter is a low resistance instrument and is connected in series circuit

Which of the following statement is not true, regarding the electrical set-up for the verification of
Ohm’s law:
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38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

(a) The voltmeter is connected in parallel with the known resistance

(b) The ammeter is connected in series circuit

(c) The rheostat can only increase the resistance in electric circuit

(d)The single key is used to switch on/ off the electric circuit

When a 20V battery is connected across an unknown resistor there is a current of 50 mA in the
circuit. Find the value of the resistance of the resister:

(a) 25000 (b) 400Q () 040 (d) none of these

A battery of 12V is connected in series with resisters of 0.2 ohm , 0.3 ohm,0.4 ohm,0.5 ohm and 12
ohm. How much current would flow through the 0.3 ohm resister:

(a) 0.895A (b) 1.11A (c) 0.5A (d)none of these
Among which of the following resistance does not depend :

(a) length of conductor (b) area of cross-section

(c) temperature (d)density

Electricity constituted by electric charges at rest on the surface of a conductor is called
(a) Electricity (b) Potential difference

(c) Current electricity (d) Static electricity

The closed path between two points at different potentials, to make the electric current flow is
called

(a) Electric circuit (b) Electric current  (c) Electric potential ~ (d) Electric cell.
Direction of conventional current is taken from

(a) Negative to positive (b) Positive to negative

(c) It could be from positive to negative or negative to positive

(d) None of these.

With increase in temperature, resistance of a conductor

(a) Decreases (b) Increases

(c) May decreases or increases depending on temperature
(d) It does not depend on temperature.
In series combination, resistance increases due to increase in

(a) Temperature (b) Humidity (c) Length (d) Area of cross-section.
In parallel combination, resistance decreases due to increase in

(a) Temperature (b) Humidity (c) Area of cross-section (d) Length.

The rate at which electricity is dissipated or consumed by an appliance is called electrical
(a) current (b) Power (c) Potential (d) Energy.

The unit of electrical power is

(a) watt (b) ampere (c) joule (d) ohm.

In series combination of electrical appliances, total electrical power

(a) Increases (b) Decreases

(c) May increases or decreases (d) Does not changes.

In parallel combination of electrical appliances, total electrical power

(a) Increases (b) Decreases

(c)Does not change (d)Remain same.

The total work done by an electrical appliance during its operation, is called electrical

(a) Current (b) Power (c) Energy (d) Potential

The number of joules in 1kWh is
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53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

(a) 3.6x107 (b) 3.6x10° (c) 3.6x10° (d) 3.6x10*
When electric current flows through a conductor, it

(a) Gains electrons (b) Loose electrons

(c) Becomes hot (d) No change is observed.

Heating of a current carrying conductor is due to

(a) Loss of kinetic energy by atoms

(b) Loss of kinetic energy by electrons

(c) Attraction between electrons

(d) Repulsion between electronsé& protons

The correct relation between heat produced &electric current flowing

(@Hpl (b) Hul? (c)Hpl /1 (d) Hul/ I2
The relation between H&l is called

(@) Newton’ slaw  (b) Faraday’ slaw  (c) Joule’s law (d) Ohm’ s law
In electric heating appliances, the material of heating element is

(a) Brass (b) Nichrome (c) Silver (d) Copper.
Formula for electric power is

(a) P=V21 (b)P=V 1 (c)P=I/V (d) P=V/L

In a circuit containing two unequal resistors connected in parallel
(a) The current is same in both resistors

(b) The current is large in the resistance having more value

(c) The voltage is same across both the resistors

(d) The voltage drops is larger across both the resistors.

The equivalent resistance in series combination is

(a) Smaller than the resistance having high value

(b)Larger than the largest resistance

(c) Smaller than the smallest resistance

(d) Larger than the smallest resistance.

Lamps of 40 watt&60 watt are connected in parallel, the total power of combination is

(a) 40 watt (b)60 watt (c) 24 watt (d)100 watt

A fuse wire is always inserted in the

(a) Live wire (b) In the neutral wire

(c) In the earth wire (d) May be connected in any line.

Two bulbs in a house, one glow brighter than the other. The bulb with large resistance is
(a) Dim bulb (b) The brighter bulb

(c) Both has same resistance (d) None of these.

The characteristics of fuse wire is

(a) High melting point (b) Low melting point

(c) Low resistivity & high melting point (d) High restivity & low melting point.
The unit of specific resistance is

(@) Ohm/m? (b) Ohm-m (c) Ohm m? (d) Ohm/m?
In series combination total resistance:

(a) Decreases (b) Increases

)

(

(d) No particular observation

May decrease or increase according to the situation
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67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

The condition required to measure electric charge is:

(a) Electric circuit (b) Electric current  (c) Potential difference (d) Cell

A neutral body has:

(a) Both types of positive and negative charges (b) Only positive charge

(c) Only negative charge (d) No charge at all

Work done in moving a unit positive test charge from infinity to a point inside an electric
field, is called:

(a) Potential (b) Field (c) Field intensity (d) Potential difference
Work done in moving a unit positive test charge from one point to other inside an
electric field, is called:

(a) Potential (b) Field

(c) Field intensity (d) Potential difference

How does resistance depend upon the length if a conductor?

(a) The resistance is directly proportional to the length of a conductor

(b) The resistance is inversely proportional to the length of a conductor

(c) Both of the above (d) None of the above
What is the unit of resistivity?
(a) Ohm-metre (b) Ohm-cm (c) Ohm-km (d) None of the above

Why is a metric bridge so called?

(a) Since the bridge uses one metre long wire

(b) Since the bridge contains many metre wire

(c) Since the old name of the metre bridge is metre bridge

(d) None of the above

Why the metric bridge is suitable for measuring moderate resistances?
(a) The bridge is more sensitive for moderate values

(b) The bridge is not sensitive for moderate values

(c) The bridge is less sensitive for moderate values

(d) None of the above

Why should current be passed for a short time?

(a) Continuous current will increase the cost of consumption

(b) Continuous current will cause unnecessary heating effecting values of resistances
used

(c) Both of the above (d) None of the above
In series combination of electrical appliances, total electric power:
(a) Increases (b) Decreases

(c) May increase or decrease according to the situation

(d) No definite observation

The rate of work done or electric energy developed or consumed by a generator or
appliance is called electric:

(a) Current (b) Power (c) Potential (d) Energy
Heating of current carrying conductor is due to:

(a) Loss of kinetic energy of moving atoms

(b) Loss of kinetic energy of moving electrons

(c) Attraction between electrons and atoms

(d) Repulsion between electrons and atoms

In parallel combination, total resistance:

(a) Decreases (b) Increases
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80.

81.

82.

83.

84.

(c) May decrease or increase according to the situation

(d) No particular observation

The decrease of resistance in parallel combination is due to:

(a) The effective area of the cross-section decreases

(b) The effective area of the cross-section increases

(c) The effective area of the cross-section sometime increases, sometime decreases
(d) None of the above

In parallel combination of electrical appliances, total electric power:

(@) Increases (b) Decreases
(c) May increase or decrease according to the situation

(d) No definite observation

The electric appliances are connected in domestic line (Houseline):

(a) In series (b) In parallel

(c) Sometimes series, sometimes parallel (d) None of the above
Voltmeter is always connected with circuit in:

(a) Serie (b) Parallel

(c) Sometimes series sometimes parallel (d) None of the above
In which combination, Ammeter is connected with circuit:

(a) Series (b) Parallel

(c) Sometime series, sometimes parallel (d) None of the above

TOPIC WISE PRACTICE QUESTIONS

Topic 1: Electric Current, Drift of Electrons and Ohm's Law
A flow of 106 electrons per second in a conducting wire constitutes a flow of current of
(1) 1.6 x 10 A (2) 1.6 x 10 1A (3) 1.6 x I0712A (4) 1.6 x I0BA
Relation between drift velocity (vd) of electron and thermal velocity (vt) of electron at room temp is
expressed as

(1) va=w (2) va > v (3) va<w 4 va=w=0
For which of the following dependence of drift velocity vq4 on electric field E, is Ohm’s law obeyed?
(1) v, oc E? 2) v, =E" (3) va = constant (4)vg=E

A current of 1 mA flows through a copper wire. How many electrons will pass through a given point in
each second

(1) 6.25 x 108 (2) 6.25 x 10% (3) 6.25 x 10" (4) 6.25 x 10*°

A conducting wire of cross-sectional area 1 cm? has 3 x 102 charge carriers per m>. If wire carries a
current of 24 mA, then drift velocity of carriers is

(1) 5 x 102 m/s (2) 0.5 m/s (3)5x 103 m/s (4) 5 x 10° m/s

At room temperature, copper has free electron density of 8.4 x 102 per m3. The copper conductor has a
cross-section of 10°® m? and carries a current of 5.4 A. The electron drift velocity in copper is

(1) 400 m/s (2) 0.4 m/s (3) 0.4 mm/s (4) 72 mls

The number of free electrons per 100 mm of ordinary copper wire is 2 x 102, Average drift speed of
electrons is 0.25 mm/s. The current flowing is

(1)5A (2)80 A (3)8A (4)08A

Two wires A and B of the same material, having radii in the ratio 1: 2 and carry currents in the ratio 4 : 1.
The ratio of drift speed of electrons in A and B is

(1)16:1 (2)1:16 3)1:4 44:1
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20.

21.

An Aluminium (Al) rod with area of cross-section 4 x 10° m? has a current of 5 ampere. Flowing through
it. Find the drift velocity of electron in the rod. Density of Al = 2.7 x 10° kg/m? and Atomic wt. = 27.
Assume that each Al atom provides one electron

(1) 8.6 x 10* m/s (2)1.29x10%m/s (3)2.8x102m/s  (4)3.8x10°3m/s

The belt of an electrostatic generator is 50 cm wide and travels at 30 cm/sec. The belt carries charge into
the sphere at a rate corresponding to 10—4 ampere. What is the surface density of charge on the belt.

(1) 6.7x10°Cm™?/s (2)6.7x10"Cm™>/s (3) 6.7x10'Cm™?/s (4) 6.7x10°Cm™?/s

In a neon gas discharge tube Ne* ions moving through a cross-section of the tube each second to the right
is 2.9 x 108, while 1.2 x 10'8 electrons move towards left in the same time; the electronic charge being
1.6 x 107%° C, the net electric current is

(1) 0.27 A to the right (2) 0.66 A to the right (3) 0.66 A to the left (4) zero

A conductor carries a current of 50 p A. If the area of cross section of the conductor is 50 mm?, then value

of the current density in Am~2 is
(1) 0.5 21 (3) 1073 (4) 10°°
When the current i is flowing through a conductor, the drift velocity is v. If 2i current flows through the
same metal but having double the area of cross-section, then the drift velocity will be
1)v\4 (2 v/2 3) v (4) 4v
Topic 2: Resistance, Conductance and Resistivity
The electric resistance of a certain wire of iron is R. If its length and radius are both doubled, then
(1) the resistance and the specific resistance, will both remain unchanged
(2) the resistance will be doubled and the specific resistance will be halved
(3) the resistance will be halved and the specific resistance will remain unchanged
(4) the resistance will be halved and the specific resistance will be doubled
If N, e, tand m are representing electron density, charge, relaxation time and mass of an electron
respectively, then the resistance of wire of length Z and cross-sectional area A is given by

m/ 2mtA Ne?tA Ne?A
1) —— 2 3 4
(1) Ne’A’t @) Ne?/ @) 2m/ “) 2mre/

The I-V characteristics shown in figure represents
I

(1) ohmic conductors

(2) non-ohmic conductors

(3) insulators

(4) superconductors

If a negligibly small current is passed through a wire of length 15 m and of resistance 5 Q having uniform
cross section of 6 x 10~'m?, then coefficient of resistivity of material, is

(1)1x107" Q-m (2)2x107"Q-m (3)3x107Q-m  (4)4x107 Q-m

Two copper wires have their masses in the ratio 2 : 3 and the lengths in the ratio 3 : 4. The ratio of their
resistances is

14:9 (2) 27:32 (3)16:9 (4) 27 :128

The masses of the three wires of copper are in the ratio of 1 : 3 : 5 and their lengths are in the ratio of 5: 3
: 1. The ratio of their electrical resistance is

1)1:3:5 (2)5:3:1 (3)1:25:125 (4)125:15:1

A certain piece of copper is to be shaped into a conductor of minimum resistance. Its length and diameter
should be respectively

@7,d 227,d (3) £12,2d 4)27,d2

Two wires have lengths, diameters and specific resistances all in the ratio of 1: 2. The resistance of the
first wire is 10 ohm. Resistance of the second wire in ohm will be
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23.

24.

25.

26.

27.

28.

29.

30.

1)5 (2) 10 (3) 20 (4) infinite

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) 200% (2) 100% (3) 50% (4) 300%

A wire has a resistance of 3.1 Q at 30°C and a resistance 4.5Q at 100°C. The temperature coefficient of
resistance of the wire

(1) 0.0064 °C! (2) 0.0034 °C! (3) 0.0025 °C! (4) 0.0012 °C*

The resistance of a wire at room temperature 30°C is found to be 10 . Now to increase the resistance by
10%, the temperature of the wire must be [The temperature coefficient of resistance of the material of the
wire is 0.002 per °C]

(1) 36°C (2) 86°C (3) 63°C (4) 33°C

Two resistors A and B have resistances Ra and Rg respectively with Ra < Rg. The resistivities of their
materials are p o and pg. Then

(1) pa>ps (2) pa=ps () pa<ps

(4) The information is not sufficient to find the relation between p A and ps.

A 6 volt battery is connected to the terminals of the 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) 1.5 volt (2) 3 volt (3) 3 volt (4) L volt

Two resistances R1 and R2 are made of different materials. The temperature coefficient of the material of
R1isa and that of material of Rz is—f. The resistance of the series combination of Ry and Rz will not

. . R
change with temperature |fR—l equal to
2

a+p a’ +p°

o
1) B 2) o 3) 20

The figure shows three conductors I, 11 and 111 of same material, different lengths I, 21 and 31 and of
different areas of cross-section 3A, A and 2A respectively. Arrange them in the increasing order of
current drawn from battery.

@2
o

Lk {a)
FF -

(1) i <i, <y (2)i, <i, <1, (3) i, <i, <1y (4) i, <iy <
Topic 3: Combination of Resistors
You have been provided with four 100 ohm resistors each with a tolerance of 2%. The number of ways in
which these can be combined to have different equivalent resistances is
(1) seven different combinations and seven different equivalents
(2) eight different combinations and seven different equivalents resistances
(3) nine different combinations and eight different resistances
(4) ten different combinations and nine different resistances
In the network shown below, the ring has zero resistance. The equivalent resistance between the point A

and B is
B
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31.

32.

33.

34.

35.

36.

37.

38.

39.

(1) 2R (2) 4R (3) 7R (4) 10R

You are given two resistances R1 and R». By using them singly, in series and in parallel, you can obtain
four resistances of 1.5Q,2Q,6Q and 8Q2. The values of R; and R, are

1)1Q,7Q (2)1.5Q,65Q (3)3Q2,5Q 4)2Q,6Q

The equivalent resistance between points A and B is

Ao

(1) 2R (2) 314) R (3) (413) R 4) (3/)R
The total current supplied to the circuit by the battery is
X3
E‘uLI‘__ 62 330
1.502
LD4A 2)2A 3)1A 4)6A

A letter ‘A" is constructed of a uniform wire with resistance 1.0 Q2 per cm, The sides of the letter are 20 cm
and the cross piece in the middle is 10 cm long. The apex angle is 60. The resistance between the ends of
the legs is close to:

(1) 50.0Q (2) 100 (3) 36.7Q (4) 26.7Q

Six equal resistances are connected between points P, Q and R as shown in figure. Then net resistance
will be maximum between:

(1)Pand R (2)Pand Q 3)QandR (4) Any two points

Two metal wires of identical dimension are connected in series. If o,and o, are the conductivities of the
metal wires respectively, the effective conductivity of the combination is:

WG @ % @ 7% @ —ji‘;

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 E

(1)3Q (2 67rQ (3)6Q (4)0.67Q

Three resistances each of 4Q are connected to form a triangle. The resistance between any two terminals
IS

(1) 120 (2)20Q (3)6Q2 (4) 8/3Q2

Two wires of the same metal have same length, but their cross-sections are in the ratio 3:1. They are
joined in series. The resistance of thicker wire is 10 Q2. The total resistance of the combination will be
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41.

42.

43.

44,

45.

46.

47.

(1) 10Q (2) 20Q (3) 40Q (4) 1000
Topic 4: Kirchhoff's Laws and Cells
Kirchhoff’s first law, i.e., Zi =0at a junction, deals with the conservation of

(1) charge (2) energy (3) momentum (4) angular momentum

A battery of emf 10V and internal resistance 30hm is connected to a resister. The current in the circuit is
0.5 amp. The terminal voltage of the battery when the circuit is closed is

(1) 10V (2) zero (3) 1.5v (4) 8.5V

Five cells each of emf E and internal resistance r send the same amount of current through an external

. : : i . (RY).
resistance R whether the cells are connected in parallel or in series. Then the ratlo(?j IS

(1) 2 (2) 172 (3) 1/5 41
Cell having an emf e and internal resistance r is connected across a variable external resistance R. As the
resistance R is increased, the plot of potential difference V across R is given by :

0 0

@ ° 2@ NGO G .

The potential difference between the terminals of a cell in an open circuit is 2.2 V. When a resistor of 5 Q
is connected across the terminals of the cell, the potential difference between the terminals of the cell is
found to be 1.8 V. The internal resistance of the cell is

7 10 9 12
1) EQ 2) EQ (3) EQ (4) 79

Which of the following is the correct equation when Kirchhoff’s loop rule is applied to the loop BCDEB
in clockwise direction?

R,
C AN &'\ D

!-3 F ) R—-
Iz ‘
Bf— AN, E
R| i-1
A A

L < :: F
(1) =R —,R, —1,R, =0
(2) —,R,—1i;R, +1,R, =0
() —,R, +i,R, +1,R, =0
4) R, +1,R, +1,R, =0

The figure below shows currents in a part of electric circuit. The current i is
1 amp

1.3 amp

2 amp

(1) 1.7 amp (2) 3.7 amp (3) 1.3 amp (4) L amp
In the circuit shown in figure, with steady current, the potential drop across the capacitor must be
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50.

51.

52.

53.

54,

PAY IR

Qv (2) VI2 (3) VI3 (4) 2VI/3
Topic 5: Electrical Energy, Power and Heating Effect of Current
A heater of 220 V heats a volume of water in 5 minutes. The same heater when connected to 110 V heats
the same volume of water in (minutes)
1)5 (2) 20 (3) 10 (4)25
A torch bulb rated as 4.5 W, 1.5 V is connected as shown in fig. The e.m.f. of the cell, needed to make the

bulb glow at full intensity is
45W,
1.5V
2E/9

Cal

E9

» 033 W
E/3 I

-

E. r=|2.6?' W
(1) 45V (2)15V (3)2.67V (4)135V
A electric tea kettle has two heating coils. When first coil of resistance R is switched on, the kettle begins
to boil tea in 6 minutes. When second coil of resistance R> is switched on, the boiling begins in 8 minutes.
The value of Ri/R2 is
(1)3/7 (2)7/3 (3) 4/3 (4) 3/4
A current of 3 amp flows through the 2 Q resistor shown in the circuit. The power dissipated in the 5Q

resistor is:
20
B L

4Q

ANALES
Lhhidd g

ARAARR AAANAR
LLALLRY ey

ie 502

| [
1 r

(1) 4 watt (2) 2 watt (3) 1 watt (4) 5 watt

The resistance of hot tungsten filament is about 10 times the cold resistance. What will be the resistance
of 100Q and 200 V lamp when not in use?

(1) 20Q (2) 40Q (3) 2002 (4) 4002

Ten identical cells connected in series are needed to heat a wire of length one meter and radius ‘r’ by
10°C in time ‘t’. How many cells will be required to heat the wire of length two meter of the same radius
by the same temperature in time ‘t’?

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

Two 220 volt, 100 watt bulbs are connected first in series and then in parallel. Each time the combination
is connected to a 220 volt a.c. supply line. The power drawn by the combination in each case respectively
will be

(1) 50 watt, 200 watt (2) 50 watt, 100 watt

(3) 100 watt, 50 watt (4) 200 watt, 150 watt
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60.
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63.

A 100-W bulb and a 25-W bulb are designed for the same voltage. They have filaments of the same
length and material. The ratio of the diameter of the 100-W bulb to that of the 25-W bulb is
(1)4:1 (2)2:1 (3)V2:1 (4)1:2
Water boils in the electric kettle in 15 minutes after switching on. If the length of heating wire is
decreased to 2/3 of its initial value, then the same amount of water will boil with the same supply voltage
in
(1) 8 minutes (2) 10 minutes (3) 12 minutes (4) 15 minutes

Topic 6: Wheatstone Bridge and Different Measuring Instruments
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 4 X against Y
(1) 40 cm (2) 80 cm (3) 50 cm (4) 70 cm
The current in the primary circuit of a potentiometer is 0.2 A. The specific resistance and cross-section of
the potentiometer wire are 4 x 10~ ohm metre and 8 x 10~" m?, respectively. The potential gradient will
be equal to
1)1V/m (2) 0.5V/m (3)0.1V/m (4)0.2V/m
The resistance of an ammeter is 13Q and its scale is graduated for a current upto 100 amps. After an
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)2Q (2)0.2Q (3)2kQ (4)20Q
In the figure in balanced condition of Wheatstone bridge

(1) B is at higher potential.

(2) D is at higher potential.

(3) Any of the two B or D can be at higher potential than other arbitrarily.

(4) B and D are at same potential.

Five resistances have been connected as shown in the figure. The effective resistance between A and B is
Ely) 40

A

e 80
(1)%9 ©) ?Q (3)14Q 4) 210

AB is a wire of potentiometer with the increase in value of resistance R, the shift in the balance point J
will be

| R
{ ik ﬁ“.ﬁm\. A

A J B

h

—©
(1) towards B

(2) towards A

(3) remains constant

(4) first towards B then back towards A

125 cm of potentiometer wire balances the emf. of a cell and 100 cm of the wire is required for balance, if
the poles of the cell are joined by a 2 Q resistor. Then the internal resistance of the cell is




Physics Smart Booklet

64.

65.

(1) 0.25Q (2) 0.5Q (3)0.75Q (4)1.25Q

A potentiometer is connected across A and B and a balance is obtained at 64.0 cm. When the
potentiometer lead at B is moved to C, a balance is found at 8.0 cm. If the potentiometer is now connected
across B and C, a balance will be found at

Foninns-mn oy
(1) 8.0 cm (2) 56.0 cm (3) 64.0 cm (4) 72.0cm

The current | drawn from the 5 volt source will be
100

L4 100
_|il_

I | |
5 wvolt

(1) 0.33 A (2) 0.5 A (3) 0.67 A (4)0.17 A

NEET PREVIOUS YEARS QUESTIONS

A battery consists of a variable number 'n' of identical cells (having internal resistance 'r' each) which are
connected in series. The terminals of the battery are short-circuited and the current | is measured. Which
of the graphs shows the correct relationship between I and n?

I I
T TI‘ /_f’ 'Ir /_f T‘i
T —n O L8] o

o
(1) " ) - ©) —= (4) —=

A set of 'n" equal resistors, of value 'R’ each, are connected in series to a battery of emf 'E' and internal
resistance 'R'. The current drawn is I. Now, the 'n’ resistors are connected in parallel to the same battery.
Then the current drawn from battery becomes 10 I. The value of 'n"is

(1) 10 (2) 11 (3)9 (4) 20

A carbon resistor of (47 = 4.7) KW is to be marked with rings of different colours for its identification.
The colour code sequence will be [2018]

(1) Violet — Yellow — Orange — Silver

(2) Yellow — Violet — Orange — Silver

(3) Green — Orange — Violet — Gold

(4) Yellow — Green — Violet — Gold

The resistance of a wire is 'R' ohm. If it is melted and stretched to 'n’ times its original length, its new
resistance will be :

1) R (2) n°R (3) 52 (4) nR
n n

A potentiometer is an accurate and versatile device to make electrical measurements of E.M.F. because
the method involves

(1) Potential gradients

(2) A condition of no current flow through the galvanometer

(3) A combination of cells, galvanometer and resistances

(4) Cells
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11.

12.

A potentiometer wire is 100 cm long and a constant potential difference is maintained across it. Two cells
are connected in series first to support one another and then in opposite direction. The balance points are
obtained at 50 cm and 10 cm from the positive end of the wire in the two cases. The ratio of emf's is:

(1)5:1 (2)5:4 (3)3:4 (4)3:2
The charge flowing through a resistance R varies with time t as Q = at — bt?, where a and b are positive
constants. The total heat produced in R is:

a’R a’R a’R a’R
D %5 @ 2 (®) 2 )=
A circuit contains an ammeter, a battery of 30V and a resistance 40.8 Q2 all connected in series. If the
ammeter has a coil of resistance 4802 and a shunt of 20Q2, the reading in the ammeter will be:
(1)0.25A (2) 2A 3)1A (4)05A
A, B and C are voltmeters of resistance R, 1.5 R and 3R respectively as shown in the figure. When some

potential difference is applied between X and Y, the voltmeter readings are Va, Ve and V¢ respectively.
Then [2015]

@

X: Y

©

(1) Va#Ve =V,
(2) Vo=V #V,
(B) V, =V, =V,
D) Va=Ve=\,

The resistances in the two arms of the meter bridge are 5Q and RQ, respectively. When the resistance R
is shunted with an equal resistance, the new balance point is at 1.6 l;. The resistance ‘R’ is :

—i

5Q RO

B
I3 100 -1,
(1) 10Q (2) 15Q (3)20Q (4)25Q
Two cities are 150 km apart. Electric power is sent from one city to another city through copper wires.
The fall of potential per km is 8 volt and the average resistance per km is 0.5€2 . The power loss in the
Wires is :
(1) 19.2wW (2) 19.2 kW (3)19.2J (4) 12.2 kW
Six similar bulbs are connected as shown in the figure with a DC source of emf E, and zero internal
resistance. The ratio of power consumption by the bulbs when
(i) all are glowing and
(ii) in the situation when two from section A and one from section B are glowing, will be :
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p—

A

7L
(7L
(7]

Lee

14:9 (2)9:4 3)1:2 42:1
13.  Which of the following acts as a circuit protection device?
(1) conductor (2) inductor (3) switch (4) fuse
14. In the circuits shown below, the readings of the voltmeters and the ammeters will be :
e 0 i
N\ 10Q
W (»)
10V 10V
Circuit 1 Circuit 2
(D) V2>Viandii =iz (2)Vi=VeandiL> i
(B)Vi=Vzandii =i 4)Vz2>Viandii > iz
15. The reading of an ideal voltmeter in the circuit shown is :
200 300

AALAAA TR
Yy oy

3002 2002

|}
|,J|I .
(1) 0.6 V 2)0V )05V (4)04V

16. The metre bridge shown is in balanced position with — =§—l . If we now interchange the positions of
2

galvanometer and cell, will the bridge work ? If yes, what will be balance condition ?

P Q
€ {,I > € {] >
- . P P
1) y¢ES,—=u 2) no, no null point ~ 3) yes,—:g—2 4) yes,_=ﬁ
Q /1,+¢, Q ¢ Q ¢,

17. For the circuit shown in the figure, the current | will be
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18.

19.

20.

21.

2V 10 4V 10

40
(1)0.75 A 21A (3)15A (4)05A
Two solid conductors are made up of same material, have same length and same resistance. One of them
has a circular cross section of area Aiand the other one has a square cross section of area A.. The ratio
JANTZAVES
(1) 15 21 (3)0.8 4)2
For the circuit given below, the Kirchhoftf’s loop rule for the loop BCDEB is given by the equation

R
A——DB W C
- R3 —F,
Y | 1
F I D
E |
E;

(1) -,R,+E,-E,+i,R, =0

(2 i,R,+E,-E;-1,R, =0

) i,R,+E, +E;+1,R, =0

(4) -,R,+E,+E;+i,R, =0

The equivalent resistance between A and B for the mesh shown in the figure is

40 80
40 6Q 8Q
A B

(1) 7.2Q (2) 16Q (3)30Q (4)4.8Q
Which of the following graph represents the variation of resistivity ( ,0) with temperature (T) for copper?

p |

1) T 2) T
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25.

26.
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28.

29.

3) T 4) T

A resistance wire connected in the left gap of a metre bridge balances a 10 Q resistance in the right gap
at a point which divides the bridge wire in the ratio 3 : 2. If the length of the resistance wire is 1.5m.
Then the length of 1 &3 of the resistance wire is

1) 1.5%x102m 2) 1.0x102m 3) 1.0x10'm 4) 1.5x10*m

A charged particle having drift velocity of 7.5x10*ms™ in an electric field of 3x10°Vm™, has a
mobility in m?v 's™ of:

1) 2.25x10°" 2) 2.25x10" 3) 2.5x10° 4) 25x10°°

The color code pf a resistance is given below

Yellow Violet Brown Gold
The values of resistance and tolerance, respectively, are

1) 4700, 5% 2) 470k, 5% 3) 47kQ, 10% 4) 4.7k, 5%
The solids which have the negative temperature coefficient of resistance are

1) insulators and semiconductors 2) metals

3) Insulators only 4) Semiconductors only

Column-I gives certain physical terms associated with flow of current through a metallic conductor.
Column — |1 gives some mathematical relations involving electrical quantities. Match Column — I and
Column — Il with appropriate relations.

Column-I Column-II
(1) Drift Velocity p)
ne‘p
(2)ElectricalResistivity Q) nev,
I Relaxation Period R) %T
(4) Current Density S) %
1) (1)-1, (2)-(S), (3)-(Q). (4)-(P) 2) (1)-1, (2)-(P). (3)-(S), (4)-(Q)
3) (1)-1, (2)-(P). (3)-(S), (4)-(P) 4) (1)-1, (2)-(S), (3)-(P), (4)-(Q)

Ina potentiometer circuit a cell of EMF 1.5V gives balance point at 36 cm length of wire. If another cell of
EMF 2.5 V replaces the first cell, then at what length of the wire, the balance point occurs?

1) 21.6 cm 2) 64 cm 3) 62 cm 4) 60 cm

The effective resistance of a parallel connection that consists of four wires of equal length, equal area of
cross-section and same material is 0.25 Q. What will be the effective resistance if they are connected in
series?

1)0.5 Q 2)1Q 340 4)0.25 Q

Three resistors having resistances r1, r> and rs are connected as shown in the given circuit. The ratio = of
I1
currents in terms of resistances used in the circuit is
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i, 1%
r]
o—-—\WW
A j B
1
i3 r3
r r

I. I
2 2) 1 3) 2 4) 2
L+ L+, n+n L+

1)

30. A copper wire of length 10 m and radius (10_2 INT ) m has electrical resistance of 10Q2. The current

density in the wire for an electric field strength of 10(\V / m) is:
1) 104 A/m? 2) 108 A/ m? 3) 1072 A/m? 4) 10° A/ m?

31.  Two resistors of resistance 100¢2 and 200(2 are connected in a parallel in an electrical circuit the ratio
of the thermal energy developed in 100() to that in 200€2 in a given time is:
1)1:2 22:1 3)1:4 44:1

32. A Wheatstone bridge is used to determine the value of unknown resistance X by adjusting the variable

resistance Y as shown in the figure. For the most precise measurement of X, the resistances P and Q

1) should be approximately equal to 2X

2) should be approximately equal and are small
3) should be very large and unequal

4) do not play any significant role
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NCERT LINE BY LINE QUESTIONS — ANSWERS

1) b 2) d 3) b 4) C 5) d

6) b 7) C 8) d 9) C 10) d

11) d 12) a 13) a 14) b 15) b

16) d 17) ¢ 18) b 19 b 20) ¢

21 ¢ 22 b 23 a 24 d 25 a

26 d 27 C 28 a 29 b 30 d

31 a 32 d 33 C 34 b 35 C

36 ¢ 37 C 38 b 39 a 40 d

41 d 42 a 43 b 44 b 45 C

46 c 47 b 48 a 49 b 50 a

51 ¢ 52 b 53 b 54 b 55 b

56 ¢ 57 b 58 b 59 C 60 b

61 ¢ 62 a 63 a 64 d 65 b

66 B 67 B 68 A 69 A 70 D

71 D 72 A 73 B 74 A 75 B

76 A 77 B 78 B 79 A 80 B

81 A 82 B 83 B 84 A

TOPIC WISE PRACTICE QUESTIONS - ANSWERS
) 412 313 4|4 3|5 3|6 3|7 418 119 210 2
11) 2 |12) 2 |13) 3 |14) 3 |15 1 |16 2 |17) 2 |18 2 [19 4 |20 3
21) 2 [22) 4 |23) 1 |24) 2 |25 4 [26) 4 [27) 4 [28) 4 [29 4 [30) 1
31) 4 [32) 4 [33) 1 |34 4 (35 2 [36) 4 [37) 11[38) 4 (39 3[40 1
41) 4 142) 4 |43) 3 |44) 2 |45) 2 |46) 1 |47) 3 |48) 2 |49) 4 |50) 3
51) 4 |52) 2 |53) 2 |54 1 |55 2 |56) 2 |57) 3 [58) 3 ]59 1|60 4
61) 1 |62) 1 |63) 2 |64) 2 |65 2
NEET PREVIOUS YEARS QUESTIONS-ANSWERS

) 112 113 2[4 215 216 4|7 118 419 410
11) 1 1]12) 2 |13) 4 |14) 3 |15 4 |16) 4 |17) 2 |18) 2 |[19) 2 |20) 2
21) 4 122) 3 |23) 3 (24 1 |25 1 |26) 4 |27) 4 [28) 3 |29 1 |30)
31) 2132 2

TOPIC WISE PRACTICE QUESTIONS - SOLUTIONS

(4)1=ne=10°x16%x10=16x1013A
2. (3) The value of drift velocity of electrons = 10~ m/s and that of thermal velocity = 10° m/s.

3 (4) v, =— J—(EJE:V(,OCE

=

nAe ne (ne
4.  (3)Current | = Ch_arge
Time

as charge q=nx1.6x10"
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—n=6.25x10"

10*amp = nx1.6x10"

1sec
| 24x10°°
neA 3x10®x1.6x10°x10™*

6. (3) v, =—Here, | =5.4A,n =8.4x10%, perm’
" neA

5 Q) v, = =5x10°m/sec

A=10°m?e=1.6x10"C
5.4

TV, = =0.4mm/s
¢ 8.4x10%x1.6x10°x10°®

7. (4 1=neAv, =2x10" x1.6x10™" x10x0.25x10°°

=2x1.6x0.25= 8 =0.8A
10

8. (1) Current flowing through the conductor,
I=nevA. Hence
2
4_neven(l) | Ve _4x4_16
1 nevdzrc(Z)2 v, 1 1

9. (2) Electron density,n = dXTN

2.7x10°x6.02x10%
So, n= >

=6.02x10%electrons/m3
. Drift velocity =1.29x10*m/s

10. (2) J=1/A=10"*/(0.30x0.50)
=6.7x10"Cm?/s=6.7x10"*" Am™

11. (2) Current | =(2.9><1028+1.2><1018)><1.6><10’19 towards right

12. (2) Current density J = I/A
=50x167°/50x10° =1Am™

13. (Q)v, = nie = v, oc J (current density)
leiand J, a1
A 2A A

(Vd )1 = (Vd )2 =V

14. @) R=L% now ¢, =20
A1 2 1

A =x(r,) =z(2r) =4zr? =4A
‘R :p(zgl):p_fl:E
2 4A  2A 2
.. Resistance is halved, but specific resistance remains the same.
15. (1) Since average drift velocity = %ﬁx(r)
m

Now, | = NeAx (avg. drift velocity)
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ne? AE Ne?AV

= XT= XT
2m/ 2m/
R= V. % , where N is electron density.
I Ne‘zA

16. (2) The figure is showing | — V characteristics of non ohmic or non-linear conductors.
17. (2) Given : Length of wire (I) = 15m

Area (1) =6 x 107" m?

Resistance (R) = 5W.

We know that resistance of the wire material

| 15
R=pr—5= — 2.5%10
PA Prex107 P

S - = 2x107Q-m
2.5x10

18. (2)GivenT=2 L. 3
m, 3 4
_2_Ald
m 3 ALd
As we know,

=p=

_2_A 3 A
3 A 47A

19. (4) m=/xareaxdensity

Area oc m
/

=125:15:1

R:R R =

20. (3) Since Rzp—gz Pt 2:4,05
A x(d/2) zd
If £ becomes ¢/ 2 & d becomes 2d, the new resistance is
R = pll2  pt R

z(2d/2) 2xzd® 8
) ) 1 nd?
21. (2) Resistance of the wire R = pz, where A= e

R:  p:ladi
= ===
1 prlids
w2 2z 1-
= R-=100

22. (4) Here the total volume of the wire is constant .
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2
Resistance R = pv or R oc |2

100
let, initial length l1=lo and final length I = lp + lpx100 = 2l
R, |22 4|02
Rl Il IO

The change in resistance = % x100 = {% —1} 100 =(4-1)100 = 300%

23. ()R =31Qart=30°C

R, =4.5Qat t =100°C
We have, R=R,(1+at)
R =Ry [1+a(30)]
R, = Ry[1+(100)
SR _180a 31 1+30a _ _00064°C
R, 1+100c 45 1+100a
24. (2)Ri=Ro (1 +at)
Initially, Ro (1 +30 ) =10Q
Finally, Ro (1 + at) =11Q2

ol
25. (4) Resistance = A | from this relation we can understand that the resistance also depends on length and area of the conductor.

because in question it is not given that area and length are constant or any dependence of them over resistance. So we cannot
deduce the values of resistivity directly from the values of the resistance.

26. (4 Roc/
For 300cm, R=100Q

For 50 cm,R'=@x50=5—OQ
300 3
6 6 5
—X

~IR=6= IR =—xR/ = = =1volt
R 100 3

27. (4) Ry + Rz = Constant, Ry will increase, R> will decrease.
RaAT —R AT =0= RoAT =R, AT

R_§
R, «a
28. (4 i, <<l
29. (4) ten different combinations and nine different resistances
30. (1) As the ring has no resistance, the three resistances of 3R each are in parallel.
1 1 1 1 1 |
=>—==—+—+—=—=>R =R
RM3R 3R 3R R
.. between point A and B equivalent resistance = R+ R = 2R.
3. (H)R1=2Q andR2=6Q
In series, R=R;1 + R, =8Q
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1 1 1 1 1 4
Inparallel, == —+—=—+—-=—
R R R, 2 6 6
~R= E =1.5Q
4
. We can get 1.5Q, 20, 6Qand 82 resistors by 2Q and 6 Q resistors.
32. (4) Formula for equivalent resistance in series R=R1+R2
. . . 1 1 1
Formula for equivalent resistance in parallel E =—+4+ R_
2

Now, given circuit can be rearrange as in figure 2
Using formula for equivalent resistance in parallel
1 1 1
_— = —
R R R
Equivalent resistance between B and C =%

and itis in series with resistance(AC), So resistance of lower branch = 37

Now, equivalent resistance between A and B

1 1 2 3R
—=—+—=>R, =—
R, R 3R 95
33. (1)
av &V
— A b i
_ 6
henceRW=3.-2; I =ﬁ=4}‘;
34, (4)For ADE~ =t 1o pio 2%
R 2x 10 10+ 2x
20x .
= +20-X+20—X --------- I
5 10+2x 0
or 22X 40 = 2x
10+ 2x

Solving we get x = 10Q
Putting the value of x = 10Q in equation (i)

We get
BC :ﬂ+20—10+20—10 = @ =26.7Q
10+2x10 3
35. (2) The combination of resistances is shown in figure.

Maximum resistance will be between P and Q.
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36.

37.

38.

39.

R E—E) a
2 302 SRI6 SR
PO = = =
R_I_}+§ 1IR6 11
e -
R (LB
R = 2 3)_2R33_4R
ET TR 11R6 11

AAAAA
Q RI2 R

Parallel, R/2
Hence, the maximum value lies between P and Q.
(4) In figure, two metal wires of identical dimension are connected in series

0= U= {)

R - | ol

oA oA Oeq P

2 _l(o+o,|. _ 200
oA Al 0,0, " o,+0,
(1)
A#: . B Aw *+ B

The resistance of length 2 z R is 12 Q) . Hence the resistance of length 7R is 6 2. Thus two resistances of

62 can be represented as shown in fig. 2.

.. Equivalent resistance R = % =3Q

(4) The two resistances are connected in series and the resultant is connected in parallel with the third
resistance.

?ﬁ’f

40

~R=40+40-80and L 1.1 3o ri-8q
Rl 8 4 8 3
(3) Length of each wire =/ ; Area of thick wire

(A1) = 3A; Area of thin wire (A2) = A and resistance of




Physics Smart Booklet

40.
41.

42.

43.

thick wire (R1) = 10Q . Resistance(R) = p% oc % (if 7 is constant)

.'.&:izizlorRz=3R1:3><10:BOQ
R, A 3A 3

The equivalent resistance of these two resistors in series

=R +R, =30+10=40Q

(1) Kirchhoff's first law is based one the law of conservation of charge.
(4) Given:E=10V,r=3Q,I=05A,R=2, V="

E
i) - 1=
) R+r
= Rer=2=1 _p
I 0.5
or R=20-7

R=20-3=17Q
([{i)V=IR=05x17 =85V

(4) When 5 cell are joined in parallel as shown,

TSR+ r 40

When 5 cell are Jjoined in series as shown,

[T
K

_ netemf
total resistan ce
5E .
= - i
S5R+r ®
When 5 cell are joined in series as shown,
_ 5E
5r+R
So, according to the questions

i= oE or4R=4r:>E:ﬂ;5
5r+R r 4 r

(3) The cuErrent through the resistance R

W

=1

MWW
R

':(RirJ

The potential difference across R
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V:IRz( £ )R
R+r

5)

R

whenR=0,V=0,R=w0,V=¢

Thus V increases as R increases upto certain limit, but it does not increase further.

44. (QE=V+ir

2.2:1.8+£xr:> r:EQ
5 9

45. (2) -i,R,—,R, +i,R, =0
46. (1) According to Kirchhoff’s law
At junction A, iag =2+2=4 A

At junction B, iag = isgc—1=3 A
At junction C, i = igc—1.3=3—-1.3=1.7 amp

L
47. (3) Applying Kirchhoff’s law in BCDEFAB we get,
Vv
3R
Let A be at 0 V. Then potential at G is V.

Applying Kirchhoff’s law for AFED, we get

0+V+IR=Vp
A% R
F___ 3 1 E
v c
S
I
B_Z:J_NQVRV\’— C
- . 4V \Y
.. potential different across capacitor = 3 -V = 3

2

48. (2) W = Power x time= %
R is the same.
~.V?t=constant. V’t, = V/t,
220° x5=110t,

-1, =20min
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49.

50.

ol.

52.

53.

1.5x1.5

(4) Resistance of bulb is Q=0.50

Resistance of parallel combination,

1><1 1
R_—i o)
1+= 3
2
Now, r = E-V R 8_ E_1'5><10r E =13.5V
V 3 15 3

2

(3) Heat supplied ==V?><t
t, N 6 8 R, 3

R, R, R, R, R, 4
(4) Clearly,2Q ,4Q and (1 +5)Q resistors are in parallel.
Hence, potential difference is same across each of them.

S x2=1,x4=1,x6
Given I, =3A .1 x2=1,x6
Given |, =3A.
S0 x2=1,%x6 provides
I, x2 3x2
|3= = =
6 6

Now, the potential across the 5 resistor is
V=I3x5=1x5=5V.
.. The power dissipated in the 5Q resistor

2 2
P=V—=5—=5watt
R 5

VL
2)P=Vi=—
@ -
2
R = V1 _200x200 00
P 100

Rcold = 4_00 =40Q
10

(2) Let p be resistivity of the material of the wire and r be radius of the wire. Therefore, resistance of | m
wire
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(1) pl
Saes [eeg)

nre
Let £ be emf of each cell.
In first case,

wire
‘ Im >
10 cells each of emf ¢ are connected in series to heat the wire of length | m by AT(=10°C) in time t.
2
(0, oar (@)

In second case,
Resistance of same wire of length 2 m is
r=P2_2 _Hp

'1'172 TU‘Z
ﬂ e o
l—u—f'—h----------------------1-—u—t
wire ’—I
+ > b

Let n cells each of emf ¢ are connected in series to heat the same u, ire of length 2 m, by the same
temperature AT(=10°C) in time same time t.

fna]zf

2R
Divide (ii) by (1), we get
H2

200
54. (1) Power o

=(2m)sAT . (ii)

=2 = =400 .. n=20

Resistan ce
In series combination, resistance doubles. Hence, power will be halved.
In parallel combination, resistance halves. Hence, power will be doubled.

2
55. (=Y /h_ P
R, V2/P, P
_ptin(d/2)° _d} 100w _ d, 10_2
plin(d,/2)° df  25W " d, 1
2 2
56. (2)H=V—><15><60=V—><t
R (2/3)R

ort :§><15>< 60 = 600s =10 minutes

57. (3) &=ﬁwhere ?,=100-7,
RZ ZZ

In the first caseé = @

80
In the second case

ﬁ: d = /=50
Y 100-/
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58.

59.

60.

61.

62.

63.

64.

65.

(3) Potential Gradient (x) = Potential drop per unit length x = %

V = Potential Difference
L=length. _ 5_A!
A

p = specific resistance
A= Area

x=Ir_ipl _ip
I la |1
0.2x4x107"
X=———
8x10”"
(1) We know
L:1+E:>7—50:1+E:S:29
8 S 100 S
(4) In balance condition, since no current flows through the galvanometer therefore B and D are at the
same potential.

=0.1units

(1) It is a balanced Wheatstone bridge ( % = g} , SO the 7 Q2 resistance is ineffective.

Equivalent resistance of 3Q2 and 4Q =3 +4 =7Q (series)
Equivalent resistance of 62 and 8Q2 =6 + 8 =14 Q) (series)
Equivalent resistance of 7Q2 and 14Q (parallel)
_Tx14 14
7+14 3
(1) Due to increases in resistance R the current through the wire will decrease and hence the potential
gradient also decreases, which results in increase in balancing length. So. J will shift towards B.

© r=£1£_—£2xRQ

2
Here, ¢, =125cm, ¢, =100cm, R =2
= r=0.5Q
(2)E, <64 E,—E, <8 E, ol
.64—1=8 or | =64—-8=56cm

(2) The network of resistors is a balanced Wheatstone bridge. The equivalent current is

3002
——AWWA—

1502
L AAMA——

5V
_15x30
“ 15+30

:>I=\i=£=0.5A
R 10

10Q2
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1.

2

NEET PREVIOUS YEARS QUESTIONS-EXPLANATIONS

(1) Short circuited current, | = ne_e

nr r

] pr—

T

9]

—& 0

So, | is independent of n and | is constant.
(1) In series grouping equivalent resistance Rseries = NR
In parallel grouping equivalent resistance

R paratie = ;= R (i)
101 = o oo (ii)
—+R
n
Dividing eq. (ii) by (i),
10 (n+1)R

(1+1j R
n
Solving we get, n = 10

) 2

(2) We know that, R=LlorR= Pt — R oc /2
A Volume

According to question ¢, =n/,
212

&:% or &an: R, =n’R,
R R,

(2) Reading of potentiometer is accurate because during taking reading it does not draw any current from
the circuit.

(4) When two cells are connected in series i.e., E1 + E; the balance point is at 50 cm. And when two cells
are connected in opposite direction i.e., E1 — E2 the balance point is at 10 cm. According to principle of
potential

E,+E, _50:> 2E, 50+10 E, 3

= — = = 1 _=
E.-E 10 "2E, 50-10 E, 2
(1) Given: Charge Q = at — bt
.. Current i:@:a_zm {for i =0:>t:i}
ot 2b
From joule's law of heating, heat produced dH = i’Rdt
al2b a—2pt) 2b 3
H= j(a—zbt)sztHz( i

0

—3x2b \0 6b
(4)

(4) Effective resistance of B and

_ RgR. 1B5Rx3R 45R*

" Ry+R., 15R+3R 45R

i.e., equal to resistance of voltmeter A.
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3R
In parallel potential difference is same so,
Vg = V¢ and in series current is same
So,Va=Ve=Vc
10. (1) Here, metallic conductor can be considered as the combination of various conductors connected in
series. And in series combination current remains same.

-

7
11. (2) This is a balanced Wheatstone bridge condition,

E = 4y and > = 164, = R =15Q
R 100-/, R/2 100-1.6/,
12.
A— A—
N
I: I:
'E 'E
Case-1 Case-ll
3R
R, =2R/3 R., =R/Z+R =3
_E 3, B 2
< 2R/3 2 = 3R/2 3
P :P =9:4
eqy eqz
13. Fuse is used for protection
14,
o i 00 L
) M
W) (V) (&)
II Il
1" 1"
10V 10V
Circuit 1 Circuit 2

10Q is in series with ideal voltmeter. Therefore it will not affect the circuit (Circuit-2)
i1 =10/10== 1A ;. =10/10 = 1A

V1=10V V2 =10V

15. Concept based

6 Ei_04 15 36
E, &/, 25 ¢/,
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=/, :36x§=600m

17. =24 8V _
4+1+1 6Q
Resistance of conductor, R = p_g = A= p_g
18. A R
jﬁ:&xﬁx[&jzl
A, p, 1, R,
["R,=R,, ¢, =¢,andforsame material p, =p, |
19. By KVL
-I=R»-E>+E3+13R1 =0
=Ry + E»-E3-13R1=0
20.
120 40
=
40 60 80 40 80
—R,=160

21. The variation of resistivity of copper with temperature is parabolic in nature

P
T
22.
R 10Q
£, Ll
R_10
Il 2
R= §><10
2
R=15Q
Given lengthof Ris 1.5 m
length of 1Q is
| =1x10™"m
- V, 7.5x10™
23.  Mobility u=—“—ﬂ=2.5><106m2V*1S*1

E  3x10™
24. Yellow - 4
Violet - 7
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25.

26.

27.

28.

29.

30.

31.

Brown - 10

Gold = 5%
R=47x10+5% =470+5% Q
When temperature increases, free electron density increases for semiconductors and insulators
Temperature coefficient of resistance is negative for semiconductors and insulators

E i

V.—ar=—1 =—=nev

4 o ] A d
F)zE T=rT2]

J ne“P
E_L_ 25 L ) _goem
E, I, 15 36

R, =R _0.250

n

:>E=O.25§2

4
= R=1Q

R, =NR =4x1=4Q

In parallel combination of resistances r» and rs, potential difference will be equal across both resistance.

o N
S0,i,r, =i, =i, = Rt (1)
2

As per Kirchhoff’s first law
=1, =1, +1,

=i = (5 +1J I, (from equation 1)
r

2

b b
Il I’2+I’3
oL RA
R=P= ,-R
APTL
j-oe-E-EL
p RA
3= 2040 g arme
10°*
10x 7| ——
L/;
2
o="_
R

Q_R_200_,
Q, R 100
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32.  The value of X can be more precisely measured if the resistances P and Q approximately equal and
small.




