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CURRENT ELECTRICITY

Important Points:

1.

Electric Current:

The charge flowing any cross-section per unit ima conductor is called electric current.

Electric Current =4

t

Current Density:
a) The current flowing normally through unit adacross-section is called current density.

b) Current density is a vector and is along théonoof positive charge at that point.

Current density (J) ='; =nev, amp/m’
Ohm’S Law:

At constant temperature, the potential differencess the conductor is proportional to the

current passing through the conductor.

V=R (or) R:\l/_ Where R is called the Electrical Resistance.

Resistance:

The ratio of potential difference across the evfds conductor and the current passing through

the conductor is said to be the resistance of din€wctor.

Resistance in Series:
R=R+R,*+R;

The effective resistance is equal to the sumdividual resistances.
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6. Resistance in Parallel:

1
+ =

R,

|-

1_1
.
R R

The reciprocal of effective resistance is equahtosum of reciprocals of individual

resistances.

7. Temperature Coefficient of Resistancg@r):

a) If R, and R are the resistances of the conductod’at andt°C respectively, then the

temperature coefficient of resistance is gibgn o :%/ °C

b) If R andR, are the resistances of the conductat’at andt,’C thena :%/ °Cc
2 1

8. Electromotive Force:

The work done in moving a unit positive charge ptately round the closed circuit including

the battery is called emf.

9. Terminal voltage and loss voltayfe= E —ir

10. Cells in Series:

Current through the circuit £= nE
R+nr
11. Cellsin Parallel:
Current through the circuit ()= mE
(r +mR)

12. Potential Difference:

a) The work done in moving a unit positive chalggween any two points in a circuit is

called potential difference

b) Potential difference is a scalar quantity.

13. Terminal voltage and loss voltayye= E —ir
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18.

19.
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Cells in Series:

Current through the circuit £= nE
R+nr
Cells in Parallel:
Current through the circuit (I) mE
+mMR)

Kirchoff'S Laws:

First Law: It states that the algebraic sum of the currenégeting at any Junction in an

electric circuit is zero.
Second Law:

It states that in any closed mesh of a circh#, dlgebraic sum of the products of the current

and resistance in each part of the loop is equild@lgebraic sum of the emf’s in that loop.
Wheatstone Bridge:

Wheat Stones Bridge is used to compare the rasetato determine unknown resistance and

to measure small strain in hard materials. Thiske@n the principle of Kirchhoff's laws.

g g This is the whetstone’s bridge balancing condition

Meter Bridge: X = L R
100-1,

Comparison Of Emfs Using Potentiometer:

a) I, andl, are balancing lengths when two cells of emfsakd E are connected

in the secondary cwcwt 5 - I
2 2

b) By sum and difference methogi— =1 = B _L*L

|2 Ez I1_|2

c) Internal resistance of a celt :(%j R
2

www.sakshieducation.com



www.sakshieducation.com

Very Short Answer Questions

Define Mean Free Path of electron in a conduat®
Mean Free Path:

The average distance traveled by an electron betwee successive collisions is called

Mean Free Path.

State Ohm’s law and write its mathematical form?
Ohm’s Law:

At constant temperature, the current passing thir@igonductor is directly proportional to the

potential difference between its ends.
Mathematical Form:

If ‘" is the potential difference between the erafsa conductor and ‘I’ is the current through
it. Then

V=IR

Where ‘R’ is electric resistance of the conductor

Define resistivity or specific resistance?
Resistivity (o) :

The resistance ‘R’ of conductor is directly propmmal to its length I° and inversely

proportional to its area of cross section ‘A’
Resistancer [ 1 or R= ,ol—
A A

Where p is called specific resistance or resistivity of thaterial.
Definition:

Resistivity is numerically equal to the resistant@ conductor of unit length and unit area of

Cross section.
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Define temperature coefficient of resistance?
Temperature coefficient of Resistance

It is defined as the ratio of change in the resstaof a conductor to its original resistance for

1°C rise in its temperature.

Temperature coefficient of resistamg%l"c

Under what conditions is the current through themixed grouping of cells maximum?

Current flowing in the circuit i = nE___mnE
R+ﬂ mR+nr
m

In order to obtain the maximum current, the celisuld be mixed grouped such that external
resistance in the circuit in equal to the tota¢inal resistance of the cells.

. nr
e MmR=nr R=—

If a wire is stretched to double its original leagth without loss of mass, how will the
resistivity of the wire be influenced?
The resistivity of the wire depends on the natdrmaterial and independent of dimensions of

the conductor. The increase in length of the willenet affect its resistivity.

Why is manganin, used for making standard resists?

For alloys such as manganin, constant on and onehirtemperature coefficient of resistance is
negligibly small and resistivity is high, hence sheare used to make resistance wires or

standard resistances.

The sequence of bands marked on a carbon resisere: Red, Red, Red, Silver. What is its

resistance and tolerance?
Resistance:22x1GQ

Tolerance: 10%
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Write the color code of a carbon resistor of rastance 23 kilo Ohms?

R=23 Kilo Ohms = 23x®0hms

Color code: Red, Orange, Orange

If the voltage'V’ applied across a conductor is increased to 2V, howill the drift velocity

of the electrons change?
Drift velocity v, =&,
m

If ‘I’ is the length of the conductor and is the potential difference across it, then

eV
vV, =—T
ml
Ov, OV, i.e. if potential difference increased from V24, the drift velocity of the electrons

will be doubled.

Two wires of equal length, of copper and mangam has the same resistance. Which wire
is thicker?

Let p, and p, be resistivities of copper and manganin andafd A be the areas of cross-

section of the wires of copper and manganin regspmaygt Given two wires of equal lengths

and have the same resistance

R=R,
pl_pl _A_p Peopper =1.7%10°QmM
Ai Az AZ P> Iomanganin =44x10°Qm

Since the resistivity of coppép,) is less than that of mangaijm ), so area of cross-section

of copper is less than that of manganin wire. Tinasganin wire is thicker.

Why are household appliances connected in patall?

Most of the household appliances need constarag®lto run and consume current according
to the power required. Only in parallel connecttbe voltage is constant. Hence household

appliances are connected in parallel.
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13. The electron drift speed in metals is sma(l~ ms‘l) and the charge of the electron is also

A.

2.

very small(~10‘1gc) , but we can still obtain a large amount of currenin a metal. Why?

It is because the number of electrons per unitmelis very Iarge{:lo29 /m3) :

Short Answer Questions

A battery of emf 10V and internal resistance3Q is connected to a resistor R.
(i) If the current in the circuit is 0.5 A. Calculate the value of R.
(i) What is the terminal voltage of the battery when the circuit is closed?

E=10V and r =3Q

) i=—— =05= 0
(R+r) =~ (R+3
OR=170Q

i) Terminal voltage V =E~ir =10-(0.5)x 3= 8.5V

Draw a circuit diagram showing how a potentiometr may be used to find internal

resistance of a cell and establish a formula for

When current through potentiometer wire and resc&ager unit length of potentiometer wire
are constant, then potential difference across ngtle of potentiometer wire is directly

proportional to its length.

Principle of potentiometer is, when i apdare constant, thevi (|
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Determination of internal resistance of a cell by sing potentiometer:

We can use a potentiometer to measure internataese of a cell. For this the cell (em]

whose internal resistance (s to be determined is connected across a rassstaox through a

key Ko, as shown in the figure. With keyylopen, balance is obtained at lergtAN, ). Then,

&= (0|1 """ (1)
When key K is closed, the cell sends a currdittiirough the resistance bdR)(If V is

the terminal potential difference of the cell araddmce is obtained at length{ AN,),

So, we have: = L (3)
Vo,

But, e=1(r+R) andV =IR. This gives

£_(r+R)
V R

~ @)

From equations (3) and (4) we have

Using equation (5) we can find the internal resise of a given cell.

The potentiometer has the advantage that it dreswaurrent from the voltage source being

measured. As such it is unaffected by the intemesiktance of the source.
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3. Derive an expression for the effective resistaacwhen three resistors are connected in
(i) Series Combination (ii) Parallel Combination
A. (i) Series Combination:

Consider three resistors; R, and R connected in series to a cell of emf V. Since ttiree
resistances are in series, same current flowballdsistances. Let;V, and \4 be the potential

difference across the three resistors respectively.

V1=1IRq1, Vo= IRy and \ = IR3.

ButV =Vi+ Vo + V3 ’V=|R1+|R2+|R3

AAAAAAA B AAAAAAN B AAAAAAA
--------------

If equivalent resistance of this series combimaioR, then

V=IR=I(Ri+Ry+R3) or R=R+Ry+R3

Thus, equivalent resistance of a series combimatigesistors is equal to sum of resistances of
all resistors.

(if) Parallel Combination:

Consider three resistof$, Ry and connected in parallel to a cell of emf V. 8ithe three

resistors are parallel, the potential differencess cell resistor is same series V. L&t and

be the current through the resistors respectively.

1 = V/R1, 12 =V/Ry and § = V/R3.

BUt, | = |1+ |2+ |3 or | :l+l+i
le RZ R3

V_V,V.V 521
R R R R R R, R, R;
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Thus the reciprocal of effective resistance isatgo the sum of reciprocals of individual

resistances.

‘m’ cells each of emf E and internal resistaree’r’ are connected in parallel .What is the
total emf and internal resistance ?Under what condions is the current drawn from
mixed grouping of cells a maximum?

Parallel Combination:

In parallel combination of identical cells, theexffive emf in the circuit is equal to the emf due
to a single cell i.e. E. The total internal resisgis r / m.

Mixed Grouping:

The current in the external resistance R is givea inixed grouping of cells is given by

| = mnE
mR+ nr

The current | will be maximum if (mR + nr) is mmum, i.e.
Or mR=nror=1C,
m

I.e. external resistance = total internal resistaor all the cells.

Define electric resistance and write its S.l uhi How does the resistance of a conductor
vary if

(@) Conductor is stretched to 4 times of its lengt

(b) Temperature of conductor is increased.

Resistance:

Resistance of a conductor is defined as the i#Htithe potential difference V' across the

conductor to the current ‘i’ flowing through therchuctor.
. \%
Resistance (R¥ —
|

S.1 unit of Resistance: volt/ampere (or) Ohm
a) The resistance of a conductor is given by

|
R=p—
Pa

If a conductor is stretched or elongated, thervtileme of the conductor is constant
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Given that conductor is stretched to 4 timesfahgth

R, =16R
Resistance of a conductor increases by 16 tinsftoriginal resistance.

b) If the temperature is increased the resistahtiee conductor also increases.

When the resistance connected in series with alkis halved, the current is equal to or

slightly less or slightly greater than double. Why?

Current(i) =

r+R

Given, R:B, theni' = E
2 r+R
E

r+%

1
I” =

£ 2F
2r+R

So the current is slightly less than double.

If r=0, i”:i
R/2

it :E

R
So the current is slightly greater than double.
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Two cells of emfs 4.5V and 6.0V and internal regance 6Q and 3Q respectively have
their negative terminals joined by a wire 0f18Q and positive terminals by a wire of 12Q
resistance. A third resistance wire 0f24Q connects middle points of these wires. Using
Kirchhoff’'s laws, find the potential difference atthe ends of this third wire?

Given positive terminals of the cells 4.5 V and 6aké connected ta2Q resistance and

negative terminals of cell connected &) . The resistance of is connected between middle

point of these wires.

R1:R2=1—2:6§2
2
R3=R4=1—8=9§2
2
A Ay B

[ ] o

F| g
& L2 =R
E -6F
iy | 1 L D

The given circuit is equivalent to the circuit shobelow

=445F
fl—qih LY F
h 210
R ‘-= dTANY -
(h+0) 240
ﬁV 1802
E T Myt D

Applying Kirchhoff's second law to the closed loABCFA

210 + 241, +1,) = 4.

45| +24,= A --- (1)

Applying Kirchhoff's second law to closed loop CDEF
181, +24(1,+1,)= 6
B R 2)

Solving equation (1) and (2)

I, == =0.0342
219
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|
2~ 1533 219
Therefore the current through the resistance R,

- _75, 27 _ 34¢
S 219 219 21¢

0 Potential difference across the resistor ‘R’

=(1,+1,)R
-349,54- 828574
" 219 219

8. Three resistors each of resistance 10 ohm are no®cted, in turn, to obtain

(i) Minimum Resistance (ii) Maximum Resistance. Coipute
(a) The effective resistance in each case
(b) The ratio of minimum to maximum resistane so obtained.
A. (a) The effective resistance is minimum, when tesssare connected in parallel.

0 RPB—%)—S 330

The effective resistance is maximum, when ressioe connected in series.

U R =nR3x10=30Q

(b) I:%‘nln — —

Rnax n2 9

9. State Kirchhoff's law for an electrical net work Using these laws deduce the condition for
balance in a Wheatstone bridge?

A. First Law:
The sum of the currents flowing towards a Juncisoequal to the sum of the currents flowing
away from the Junction.
Explanation:
Let five conductors carrying currents are meetihg@ Junction ‘O’ of an electric. Leti,andi,
be the currents flowing towards the Junction anel t¢hrrents 4 and § flowing from the

Junction. Then
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Kirchhoffs first law
L +i, Hig =i, +ig
Second Law:

In any closed mesh of a circuit, the algebraim ®f the products of the current and resistance

in each part of the loop is equal to the algebsaim of the emf’s in that loop.

Explanation:

Consider the circuit as shown in the figure.

In the closed loop ACDFA, E, =ir +iR
In the closed loop BCDEB, E, =i,r,+i,R
In the closed loop ABEFA, E, -E,=ir,-i4,

Wheatstone Bridge:
Wheatstone bridge is used to compare the resetate determine unknown resistance and to

measure small strain in hard materials. This workghe principle of Kirchhoff's laws.

Description:
B
3 BN
P iy
7 %0,
. 1'22 =, ) . T
5 @ Vg, 12
I, Tl /
: — 4\ 2
S L P
L7 TS
| D]
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Wheatstone bridge consists of four resistgrgR,, R,andR, connected in the four arms of a

square to form four Junctions A, B, C and D as shawthe figure. A galvanometer G is
connected between the Junction B and D. A battérgnaf E and no internal resistance is

connected across the Junction A and C. Let G beethistance of the galvanometer.

Principle:

The currents in the resistances are shown andglé:te the current passing through the
galvanometer. Consider the case when the curresuigh the galvanometer is zero i.%:io.
This is called bridge balancing condition.

By applying Kirchhoff's first law to the Junctidh and D

iy =iy andi, =i,

By applying Kirchhoff's 2daw to the closed loop ADBA,

-LR+0+1,R,= O:L:&---- (1)

l, R

By applying Kirchhoff’s 2d jaw to the closed loop CBDC,

R, +0-1,R,= 0= 1= Ra___ o)
, R

From equations (1) and (2)& 2 %

R

This is called the bridge balancing condition.

State the working principle of potentiometer. Kplain with the help of a circuit diagram
how the emf of two primary cells is compared by usig the potentiometer?

Description:

A potentiometer consists of uniform wire of lenddm arranged between A and C as 10 wires
each of length 1m on a wooden board. The endsameected by thick metal strips. The wire
has specific resistance and low temperature coefiof resistance. The resistance of the total
wire of the potentiometer is abdgi . The balancing length is measured from the endhvis

connected to the positive terminal of the batteryroving the Jockey J on the wire.

Principle: An unknown emf (or) potential difference is congmarwith known variable

potential difference produced on the potentiometse. A current | flows through the wire
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which can be changed by the rheostat. Since the wiuniform the p.d between A and any

point at a distanckefrom A is

(=gl Whereg is the potential drop per unit length of the ptitaneter wire.

Comparison of emf two cells:

R 1
' T
£+ |
|
- I
R - A0
/’ I t\h_T—_#;
.Lw . Nf I

The circuit used to compare the emf of two calshown in the figure. The points marked
1,2 ,3 form a two way plug key. Initially the 1daB of the key are connected, so that the

galvanometer is connected &. The Jockey is moved along the wire till the batpoint is

obtained atN, at a distancé from A.

By applying Kirchhoff's 2d jaw to the closed looAN,G31A,
@l,+0-¢ =0 -- (1)

Similarly for the another cell of end, is balanced againktis measured. Hence
@l,+0-¢, =0 ---(2)

From equations (1) and (2L =22

2 2
Thus emf of two primary cells can be compared.
Precautions:
1. Jockey should not be dragged along the wire.
2. The current value should be as small as passibl

3. Current should be passed only while takingréaelings.
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11. State the working principle of potentiometer gplain with the help of a circuit diagram
how the potentiometer is used to determine the inteal resistance of the given primary
cell ?

A. Description:

A potentiometer consists of uniform wire of lendgdm arranged between A and C as 10 wires
each of length 1m on a wooden board. The endsameected by thick metal strips. The wire

has specific resistance and lasfl)=¢l where ¢ is the potential drop per unit length of the
potentiometer wire.

To find the internal resistance of a cell

L, ()

SN
oS

The circuit used to find the internal resistanta cell is shown. A cell of emd whose internal
resistance (r) is to be determined is connectedsaca resistance box through a plug key
k,.With the keyk, is open, the balancing lendthis measureds =g/, ... (1)

Now the keyk, is closed so that RB is included in the secondanuit and the balancing point

I, is the measured.
V=¢,..(2)

& _ U

From (1) and (2) v Bute=1(r+R) and v=|RDM:ﬁ:>r:(I1I;|2jR
2

2 £2
Precautions:

1. Jockey should not be dragged along the wire.

2. The current value should be as small as p@ssibl

3. Current should be passed only while takingréaelings.
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12. Show the variation of current versus voltage @ph for GaAs and mark the
(i) Non-Linear Region (ii) Negative Resistance Remn
A. The relation between V and | is not unique, ileereé is more than one value of V for the same

current I(fig.). A material exhibiting such behavie GaAs.

L 3

Neguative

T | Nonlinear | TFesistance;

I i | region I

| region T !
= ! N :
= 1 1 1 .
o | | '
o | | v
5: K
N I I -~
T I I \“-}
31 ] I 1
v 1 1 1
~ 1 1 [l

I I 1
l I I I

i i P

1 1 1

H H

Telmea Vil =

Varation of current versus voltage for GaAs

13. A student has two wires of iron and copper ofgual length and diameter. He first joins
two wires in series and passes an electric currerthrough the combination which
increases gradually. After that he joins two wiresn parallel and repeats the process of
passing current. Which wire will glow first in eachcase?

A. Given two wires are iron and copper of equabtbrand diameter.

LI The resistivity of iron(p., ) =10x10°Qm
The resistivity of coppefo,,) =1.7x10°Qm

)
A

We know

ROp [0 Given are constants]
a) If two wires are connected in series, the eurtbrough both of them remain same. So
effective resistance increases
Since
QOR [J So more resistance wire will glow first i.e. Iron

b) If two wires are connected in parallel, thetageé across both of them is same. So effective

resistance decreases.

2

. V
SinceQ=—t
Q R

Q D% [Since potential difference is constant]
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So less resistance wire will glow first i.e. coppe

Three identical resistors are connected in paliel and total resistance of the circuit is
R/3. Find the value of each resistance?
Given three resisters are identical.

R=R,R =R, R =R

If they are connected in parallel

1 1 1 1 1 _3 _R
R RR'RTR R 73
R, R R p
|
Given, R R R R _ror
3 3 3
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Long Answer Questions

Under what condition is the heat produced in arlectric circuit (a) Directly Proportional
to (b) Inversely Proportional to the resistance othe circuit? Compute the ratio of the
total quantity of heat produced in the two cases.

iRt _ V%

J JR

According to Joule’s law W = JH andl =

(a) If the resistances in a circuit are in sersasne current flows through them. Hence when ‘¥’
Is constant, H,a Ry

(b) If the resistances in a circuit are in patalied. across all the resistances is same. Hence

when V is constantl,—|20/i

" 2
1st caseH, =~ :(EJ xRt

J (R) 3
Hlmi
R
2
2nd case, H, _Vt_Et
RI Rt
Di:ﬁ
H, R

Where R and R, are the effective resistances in series and paimbination

Two metallic wires A and B are connected in pattel. Wire A has length L and radius r
wire B has a length 2L and radius 2r. Compute the atio of the total resistance of the
parallel combination and resistance of wire A?

Given, for wire A
Length(l,) = L,radius(r,) =r
For wire B

length(1,) = 2L, radius(r,) = 2r

LI The resistance of wiré\(R,) el
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Given two wires are connected in parallel. S@ltasistance of the combination is

1 1 1 1 2
_ -t = 4+ —
R, Re R R R
1.3
R, R,
DRP:&
3

[ The ratio of total resistance of the combinatiod eesistance of wire A is
R
R_"5 1
R, R, 3
U R, 1R, =1:3

In a house three bulbs of 100W each are ligkd for 4 hours daily and six tube lights of
20 W each are lighted for 5 hours daily and a refgerator of 400 W is worked for 10

hours daily for a month of 30 days. Calculate thelectricity bill if the cost of one unit is

Rs.4.00?
. Electric energy consumed by 3 bulbs at the ratelodurs per day for 30 days

= Total Wattage x hours of use x 30

=(3x100)x 4x 30watthours%) KWH  36KW=36 Units

Electric energy consumed by 6 tube lights at #te of 5 hours per day for 30 days
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= Total Wattage x hours of use x 30

18000

= (6% 20)x 5x 30watt hours Toop CWH 18KWI= 18 Units

Electric energy consumed by refrigerator at the o& 10 hours per day for 30 days
= Total Wattage x hours of use x 30

120000

=(400)x 10< 30watt hours Toop Wh 120KwW= 120 Units

Total unit =36 + 18 + 120 =174
Cost of 1 unit = 4 rupees

Cost of 174 units =174 x 4 = Rs 696/-

Three resistors of 4 ohms, 6 ohms and 12 ohmsearconnected in parallel. The
combination of above resistors is connected in ses to a resistance of 2 ohms and then to
a battery of 6 volts. Draw a circuit diagram and céculate?

a) Current in main circuit

b) Current flowing through each of the resistorsm parallel

c) Potential difference and the power used by th2 ohm resistor.

R=4Q,R,=6Q,R,=10Q R,= D,V =6V

ﬁ%ﬂ
R =20

1 _1 1 1
- =+ ——4+—
R, R R R
1_1 1 1
_ =4 —4—
R, 4 6 12
_6+4+2_12
24 24
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R =220
12

Here,R,and R, are in series. So the effective resistance ottmebination
R +R,=2+2=40
a) The current in the main circuit is

= v :§=1.5A

R,*R, 4

b) Current flowing through each of the resistorparallel is

i 194, 0.5A
3

c) Potential difference across the 2 ohm resistor

V =iR
=1.5x 2
V=3V

Power (P¥V xi
=3x1.5
Power =4.5N

Two lamps, one rated 100 w at 220 V and the @h 60 w at 220 V are connected in

parallel to a 220 V supply. What current is drawn fom the supply line?

2
Resistance of the first lam = VF :%} ohms.

2
Resistance of the second Iampva :%0220 ohms

Effective resistanc®, = RR, _ 220 22Cohms

R+R, 160

Current drawn from the supply line= —=————=0.73A
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Estimate the average drift speed of conduction elgons in a copper wire of cross
sectional area 3.0x10’m?* carrying a current of 5A. Assume that each copperatom

contribute roughly one conduction electron. The desity of copper is 9.0x 10%kg /m* and
its atomic mass is 63.5u?
A=3.0x10"m* ;i =5A; p=9.0x10%kg /m*; m= 63.5u

9.0x103

n= =8.85x 1(°
63.5x 1.6¢< 107

i 5
VvV, = =
¢ neA 8.85x16°x 1.6« 10°x 8 10

Ov, =0.12nm /s

Compare the drift speed obtained above with

1) Thermal speed of copper atoms at ordinary temp@tures.

i) Speed of propagation of electric field alonghe conductor which causes the drift
motion.

(b) (i) At a temperature T, the thermal speed afopper atom of mass M is obtained from
[<(1/2)Mv* > =(3/2)k,T | and is thus typically of the order qfk,T/M , where k, is the
Boltzmann constant. For copper at 300 K, this isuat2 x 10 m/s. This figure indicates the

random vibrational speeds of copper atoms in a wciod. Note that the drift speed of

electrons is much smaller, about times the tygilvaimal speed at ordinary temperatures.
(i) An electric field travelling along the condioc has a speed of an electromagnetic wave,
namely equal to 3.020° m s*. The drift speed is, in comparison, extremely $nsahaller by

a factor ofto™
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PROBLEMS

1. A 10 thick wire is stretched so that its lengtibecomes three times. Assuming that there is
no charge in its density on stretching? Calculatethe resistance of the stretched wire?

Sol: R =10Q 1,=3],

R, =9R = 9x10= 9@

2. A wire of resistance 4R is bent in the form of icle. What is the effective resistance

between the ends of the diameter?

Sol:
N
‘—zﬁ‘/
R=R,=2R
__RR _2R(R)__

R =
R+R, 4R

3. Find the resistivity of a conductor which carries a current of density of 2.5x18A m—2
when an electric field of 15 Vrrlis applied across it?
Sol: j =2.5x 16 Am™

E=15vm™*

E 15 150

= _ = = ><:]_O_6
P J 25x10 25

=6x10°Qm
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4. What is the color code for a resistor of resistace 350n with 5% tolerance?

Sol: R=350mQ = 35« 10°Q
R=35x10°Q
3 - Orange.
5 Green.
107 - Silver

5% - Gold.

5. You are given & resistor? What length of wire of resistivity shoudl be joined in parallel
with it to get a value of Q ?
Sol: R =80, R,=? R, =6Q.

R RR _ g R
R+R 8+R,

=48+ R, = R, > R, = 24

From R:i:ﬂ:R—A
A S

(Data in sufficient. A is not given)

6. Three resistors3Q,6Q and 9Q are connected to a battery. In which of them willthe

power dissipation be maximum if:
a) They all are connected in parallel b) They alire connected in series? Give reasons.
A. Given three resistorR =3Q,R, = 6Q ,R,= N
a) If they all are connected in parallel, potdntifference across each of them remains same.

So effective resistance decreases

1 1. 1.1
= 4 4+
R R R R
1 1.1.1
=+ 4=
R, 3 6 9
1 _6+3+9
R, 18
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18
=220
AT

So the power dissipation will be maximum in sedembination (- P 0 R)

7. A silver wire has a resistance of 2@ at 27.9C and a resistance of 2.8 at 100°C.

determine the temperature coefficient of resistivi of silver?

R-R _27-21
Ri(tz_tl) ) 2'1(62'3
6

Sol:a, =

06 _ 0.4x10°% °C

8. If the length of a wire conductor is doubled bystretching it while keeping the potential
difference constant, by what factor will the drift speed of the electrons change?
A. Given the length of a wire in doubled by stretching
If a wire is stretched, the volume of the conducaonstant.
R=2 =r=2" R0
A \%
We knowV =iR

le.i Dll2
We knowi = neAV,
i [

V, S By
“ heAa YA

V, Oil (-~ Volume is constant)

de :i_2x|_2 = &:Mx&
le i1 |1 le i1 |1
V V
d :1 = Vd :i
vV, 2 22
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9. Two 120V light bulbs, one of 25W and another 1300w are connected in series. One bulb
burnt out almost instantaneously. Which one was burt and why?

Sol: p,=25N, p, =200V ,V =120/

2 2
From p:V—:> R:V—
R P

2
R = (. 120><51ZO: 5760

R=—=———=12Q

When connected in series,
FromH =i’Rt (i, t constant)
HIOR

The 25w bulb having high resistance develops mamirhneat and burnt out in instantaneously.

10. A cylindrical metallic wire is stretched to incease its length by 5% Calculate the

percentage change in resistance?

AR Al

SO ‘RO |2 :>ﬁx100= {I—x 10(3

=2(5) =10%

11. Two wires A and B of same length and same matal, have their cross sectional areas in
the ratio 1:4. What would they be ratio of heat praluced in these wires is when the voltage

across each is constant?

Sol: ﬁ:l, r=Y

A 4 A
:5:i:— (s, l,constants)

R A 1
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12. Two bulbs whose resistances are in the ratio @f2 are connected in parallel to a source
of constant voltage. What will be the ratio of powedissipation in these?
A. Given the ration of resistance 1:2
R:R,=1:2

2

Power dissipatiorfP) = VE

ieP D% [+ Vis constant]

0|0

=>h:P=2:1

SO |0
U
<0 |0
I
N

13. A potentiometer wire is 5 m long and a potentlaifference of 6 V is maintained between

its ends. Find the emf of a cell which balances aigat a length of 180 cm of the
potentiometer wire?
A. Giveng =6V; £,=7

[, =5m; [, =180m

£
We know 4 =1
2

14. A battery of emf 2.5 V and internal resistance is connected in series with a resistor of 45

ohm through an ammeter of resistance 1 ohm. The amater reads a current of 50 mA.

Draw the circuit diagram and calculate the value of?
A. Battery of emfs =2.5/
Internal resistancer

External resistancéR) = 45Q

Resistance of Ammetdr,) =1Q
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The current in Ammetefi) =50mA

R=450
F=102
£=2.5 .
|t A

- E
R+r +r
50%10° =i
45+ 1+r
50x 102 = 2.5
46+
46+r = 252 = 46+r =50
5x10
Or=4Q

The volume of internal resistan(cg = 4Q

15.  Amount of charge passing through the cross sémt of a wire is q(t) =at® +bt +c. Write

the dimensional formula for a, b and c. If the vales of a, b and c in Sl unit are 6, 4, 2

respectively, find the value of current at t=6 sequds?
A:  q(t)=at*+bt+c
a=6,b=4,c=2

The value of current (i) at t = 6s="

[ :%=£(at2+bt+c)
dt dt

i=2at+b
i =2x6%x6+ 4

i =76amp
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