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HOLIDAY ASSIGNMENT
: . SUBJECT : PHYSICS
UNIT - CURRENT ELECTRICITY
r VERY SHORT ANSWER TYPE QUESTIONS [1 MARK] '
length, f copper and ™ - _ ¢ r Se
D T e fmacganin hav the same resitance. A
“Which wire is thicker 1 fAT2012) - .
gnd ~ silicon both have four
E::h:::: electrons r.::h How then are they | Vel
4 ru:muc;’

distinguished ? (Dethi 2011C)

Define resistivity of a conductor. Write its 5.L
unit (AI 2011C)

A wire g resistance &R is bent in the form of 2’
dircle, What is the effective resistance between

the ends of a diameter AB 7

® 0 @

(Delhi 2010)

(® . Twoidentical slabs, of a given metal, are jolned
h:pthminﬂmd]ﬂ'arlntwl}rl,nlhnwnhl
figures (i) and (ii). What is the ratio of the
resistances of these two combinations ? ]

@ The plot of the variation nrpmm
across a combination pf three ideritical cells in !
series versus current is shown below. What is
the emf and internal resistance of each cell?

&V

1AL
(A1 2016, Delhi 2008)

(3 The emf of a cell 4y always greater than its
terminal voltage. Why? Give reason,
(Delhi 2013)

@ ::ynill‘.hemﬂlﬂnhﬂllllﬂflﬂ" less than its
(Al 2013C)

(® Three cells of emf e, 2¢ and se having intemnal
resistances r, 2r and 3r respectively are
connected across a varlable resistance R g
shown Ln the figure. Find the expression for the
mﬁnnmph for variation of current

@ Two identical cells, each of emf E. having.
negligible internal resistance, are connected
in parallel with each other across an external

I,rnim.nr:.r.]l.'-'Iul'lu.l:i.-nh::u:ru:ulr]mr:ru:ghthl.l‘
" resistance? 1 (A 2013) ‘

@ A 10V battery of negligible internal resistance
' ls connected across a 200 V battery and
resistance of 38 £ as shown in the figure. Find

the value of the current in clrcuit.
v

i 1 - J

W——l-4 (Dethi 2013)
In an experiment on meter bridge, if the

. balancing length AC is ‘¥ what would be its
value, when the radius of the meter bridge wire

ABis d“'rhlfd? Justify your answer.
M
o) 2 ]
A ¢ 5 (A120110)

In a meter bridge, two unknown resistances
Rand § when connected in the two gaps, givea
mtllpolmu&u:mfmmummd.\vhauuhg

~ ratioof Rand §7 (Delhi 2010C)

@ Sketch a graph showing variation of resistivary
of carbon with temperature.  [Delhi 2006).

@‘Tht- variation of potential difference V with

length [ in case of two potentiometars P nd}
Q is as shown. Which one of these two will

you prefer for comparing emfs of r'nl'ﬂlr
- primary cells 7 [Al 2006];
P



e g X iymprsa Tt =R Lt differen, R
J-V graph for a metallic wire' at two T
temperatures, Ty and T; is as shown in the

hélutle_ the undart}_ing_ principle of 2
potentiometer. (Delhi 2014C)

)

)

A resistance R is connected across a cell of emfE
and internal resistance r. A potentiometer now
measures the potential difference between the
| terminals of the cell as V. Write the expression
for rin terms of g, Vand R. (Dethi 2011) |

Define the term drift velocity of charge carriers |
in a conduclor and write its relationship with
the current flowing through it.  (Delhi 2014)
@) Write the expression for the drift velocity of *
charge carriers in a conductor of length ‘T across
which a potential difference 'V" is applied.
(Al 2014C)

. When electrons drift in a metal from lower to
higher potential, does it mean that all the free
clectrons of the metal are moving in the same
direction? (Delhi 2012)

Two conducting wires X and Y of same
diameter but different materials are joined in
series ucross a battery. If the number density of
clectrons in X is twice that in Y, find the ratio
of drift velocity of electrons in the two wires.

(A12010)

@

Graph showing 'l]'lb.'.?:;inlion
of current versus voltage for a
material GaAs is shown in the
figure, Identify the region of
(i) negative resistance

(i) where Olm's law js obeyed  (Delhi 2015)
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figare. Which of the two temperatures is lower

and wiry? - '
L .

A n

e

> (A 2015)

Fiut a graph showing the variation of resistivity

of a conductor with temperature,

- (Foreign 2015)

(29 Show variation of resistivity of copper as a
function of temperature in a graph.

. (Delhi 2014)

Plot a graph showing variation of current versus

voltage for the material GaAs. (Delhi 2014)

How does ane explain increase in resistivity of
a metal with increase of temperature ?
(AI2014C)

Plot a graph showing the variation of resistance
of a conducting wire as a function of its
radius. Keeping the length of the wire and its
temperature as constant. (Foreign 2013)

Two materials Si and Cu, are cooled from
300 K to 60 K. What will be the effect on their
resistivity ? (Foreign 2013)

Show on a graph, the variation of resistivity

* with temperature for a typical semiconductor.
D (Delhi 2012)

@ A conductor of length b

'I' is connected iu ;
de source of potential 'V' If (he length of the

conductor is tripled by gradually stretching jt
keeping V" constant, how will (1) drift speed of
clectrons and (ii) resistance of the conductor be
affected. Justify your answer, (Foreign 2012)

Define drift velacity. Write its relationship with

relaxation time In terms of the electric field E
applied to u conductor,

A polential difference v
conductor of length 1. How is
affected when V is doubled an

@

is applied 1o g
the drift velacity
d 1 is halyed ?
(Foreign 2010)
Derive an expression for drify velocity of free
electrons in a conductor in terms of relaxation

Lime, (Delhi 2009)
Two metallic wires of the same material lhave
the same length but cross-sectiona) gres is in
the ratio 1 : 2. They are connected (i) In series
and (ii) in paralle], Compare the drift velucilles

of electrons in the two wires in both th
(i) and (ii).

Derive an expression for
good conductor,
of clectrons,

€ cases
(Delhi 2008)
the resistivity of a

!n lerms of the relaxation time
TATI 3nms

TYPE QUESTIONS (1) [zﬁhxs;

T,

-®

(a) Youare required to'select s carbon resistor

mmﬂ kQ :t: 10% from a large m}.lecﬁ:,r
t be the f

o o b H} sequence of colour bands

(b) Write the characteristics

which make it

resistance.

_ Define ionic mobil

» of manganin -
Sujtable for making standard
: (Foreign 2011)
ty. Write its relationshj
Huwdnﬂm:teundms

(Foreign 2010)

The sequence of coloured bands in two carbon

(i) brown, green, blue
- (i) orange, black, green |

Find the ratio of their resistances, (Al2010C)
@ Awlug:ufl&\fhnpplindacmnlmhm
resistor with first, sécond and third rings of
| blue, black and yellow colours respectively,
Calculate the value of current, in mA, through
the resistor, " (Al2007)
A cylindrical metallic wire is stretched 1o

Increase its length by 5%.. Calculate the
pamuu;gechu_:gelnlnmlltmqe.

- —



A metal rod of square cross-sectional area A
having length [ has current ! flowing through it
when a potential difference of V volt is applied
across its ends (figure T). Now the rod Is cut
parallel to s length into two identical pieces
and joined as shown in figure 11, What potential
difference must be maintoined across the length
of 21 so that the current in the rod s sl J 7
e
— — 1
A

-
—_
-
-

I
in (I

{Forcign 2016°

@ Using the cancept of drift velocity of charge
crriers In a conductor, deduce the relationship
between current density and resistivity af the
conductor. {Delki 2015C)

@ Estimate the average drift speed of conduction
electrans in " cnrpﬂ wire of cross-sectional
area 1.0 % 107 m”® carrying a current of 1.5 A.

Assume the density of conduction electrons to
be9x 10" m™, (Al 2014)

@ Explain the term drift velocity of electrons in
a condurtor. Hence obtain the expression for
the current through a conductor in terms of
‘drift velcity, (Al 2013)

@- Write 2 relation between current and drift
veloclty of eecirons in o conductor. Use
this relation o explain how the reslstance
of a conductor changes with the rise in
lemperature

{Delfu 2613C)

@ Define mohiliy af 2 charge arrier. Write
i the rclation expressing mobility in terms of
relaxation time. Give its STunit. ~ (AJ 2013C)

@ Given the resistances of 1 ©. 2 0 and 3 Q how
will you combine them to B2t an equivalent

rﬂiﬂmmd’ﬁj%ﬂmuﬂ %m

(Foreign 2015)

A wire of 15 Q resistance is gradually stretched

@ ta dmﬂchlnrigfull length. 1t |s then cut into
two equal parts. These parts are then connactad

in parallel across a 3.0 volt battery, Find the
current drawn from the battery, (Al 2009)

G A cell of emf *F and Internal resistance ¥ s
cannected across a variable resistor ‘R’ Plot o
graph showing varistion of terminal voltage 'V
of the cell versus the current 'I' Using the ploy,
show how the emfl of the cell and its internal
resistance can be determined. (Al 2014}

@l (a) Distinguish betwern emf (£) and terminal
voltage (V) of a cell having internal resistance 'y’
(b) Draw a plot showing the variation of
terminal voltage (V) vi the current (/) drawn
from the cell. Using this plot, hew does one

determine the internal resistance of the cel] 1
I o t‘.uzpuq
A battery of emf £ and internal resistance r
. when connected across an exiernal resistance
of 12 Q, produces s current of 0.5 A, When
connected across a resistance of 25 O
pmﬁ:unnmnfﬂﬂLDﬂumin:mﬂ“
emf and (il) the internal resistance of the cel), -
(AT 20130) |

®

@ A cell of eml E and internal reslsiance r 18
connected 1o two extemnal resistances Ry and
Ry and a perfect ammeter. The current in"the
clrcuit s measured in four different situations :
(1) without any external resistance in the

circuil
(i} with resistance R, only
(Li) with R, and R, in series combination
{iw) with R, and R, in parallel combination
The curvents measured (n the four cases are
042 A, 1.05 A, 14 A and 42 A, bul not
necesgarlly ln that order. Identify the currents
corresponding to the four cases mentioned
ahove (Defhi 2012)

@,.‘Lbﬂlﬂrnfmf 10 V and Internal resistance
1 0 ls conriected o a resistor. 1f the current n
the circuit is 0.5 A, fiind
(I} ‘The resistance of the resistor;
{ii) The terminal voltage of the batlery
(Delhi 20012C)

A straight hine plot showlng the termina!
potential difference (V) of a cell as a function of
corrent () drawn from it is shown in the hgure
Using this plot, determine (i) the emf and
(i} internal resistance of the ccll.

M -
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o 1.0 all [EE] oz
il Crinrd [ | aitrpuctaed

{Delhi 201 1C)
@."“ cell of emf *E' and intermal resistonce 'r’ is
connecied acrgss @ veriable cesistor "R Plot
a praph showing the varistion of lerminal
potential "V with resistance R
Predict from the graph the condition under -
which 'V becomes equal 1o °E.  (Delki 2009)
Use Kirchhofs rifles to determine the potential
difference between the points A and D when no
current flows in the BE of the electric network
shown in the figure.
o —T o

F L bkl
'H'“L ia A,
R
c
M R R (A12015)
(§) Sute Kiechbiolfs rules. Explaing beielly how
these rules are justified (Dethi 2014)
@ In the electric network shown in the figure,

use Kirchhaffs rules to calculate the power

conwumed by the resistince R= 4 £
j, E=utv n=20

Al ¢ |
a
] " g .I"I.l'l'.l' o
lielhy
g—s t F
{ ] ll. wkV
(Delki 2014C)



®a) An ammcier of resistance 0.60 Q can measure

cursentuptn 1A
(i) What must be the valoe of shunt resistance

10 enzble the ammeter to measure carTent Up to

5.0A?
(1) What is the combined resistance of the
ammeter and the thunt? (Delba 2013)

60) Use Karchhofl's rules to determune the value of
the current ], fliowing 1n the aroust shewT in

the figure
WL I,
S0 — F—-|
14
20 v T
Dy L

= : )
e f‘H.’-—-—:——

e (Dedhs 2013C)
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1,9

The noiwork PORS, shown in the aroud
diagram, has the battenc of 4 Vand 5% and
negligble Internal resstance A milbammcict
of 20 £2 1esstance 18 connecied between 77 and
] Calculate the tcading in the mulliammetes

Tl
Sl- - 1.‘{71
Vel s Zwu
L0 =
+ l

v
¢ (Al 2012C)
In the given araml, assumisg pont & o e
at cio patential, use Kirchhotfly tula to
determine the potental at point B

@ Using Krchhotf's rules & the gven .m;“;
determune (i) the voitage drop awross the

enknown ressstor R and (1) the current | in the
arm EF.
1A Ve
S It R i
| |
! i
sV 1G |
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e

L AL

. (AT 2011C)

G Use Kirchhoff's rules to obtawn conditions for
the balance condition in 2 Wheatstone bridge.
(Delhi 2015)

e Cakulaze the current drawn trum the battery
by the network of renstors shown in the ﬁgurt.
1 Q
L, -
Y ¢ ] t o 4|

e A, e AN A,
| L C
. AN

i

—— *'

oy (Al 2015C)
(:/ Caliglaie the value of curtent drawn tlorma v vV

hatiery un the cifiust 23 own
134

— e

l E— ~"f»

LA

(Foregn 201 1))

( c!} Cakoulate the cusrent deawn from the battery in
the given network.

D LY o W
ol Jr /
R 10 K, W' ‘-;:.;u .-;__-:'ru
A I 3 e “"l:_m
: Y {10 v (Al2009)

SHORT ANSWER TYPE QUESTIONS (1) [3 MARKS]

Za\ In the circuit shown in the fi ;
current through each resistor. gure, find the
av v 100

-

—

os0

10
A w3

o
P,

(Dethi 2015C)

@Cllalcnlaledle\-a.luenfthercsislmcelii.nlhe N

circuit shown in the figure so that the 5
ll?ed:ruitisD.ZA.Whm Wﬂldbcﬂ:gw|-m
difference between points B and £?

@ (a) Find the relation between drilt velocity
and relaxation tme of charge carriers in a
conductor.

(b) A conductur of length L is connected 1o
3 dc. source of emf. V. If the length of the
conductor is tripled by stretching it, keeping V
constant. Explain how drift velocity would be
affecred. . (Al 2015)
A steady current flows in a metallic conductor
of non-uniform cross-bection. Which of these
quantities is constant along the conductor ;

-curtent, current density, electric field, drif
speed ? . (Dethi 2015¢)
’ Deduce the relation between current |
ﬂ_owmg through a conductor and drift velocity
¥4 of the electrons. :

-



& [nthecrcuitshown, R, =4 Q. Ry =Ry = 150,
9 R=30QandE= iﬂ\-’.Clb:uhulhecqul\ml:m
resistance of the circult and the current in each

T e Iq
WY

l. 1 l] !

h
R‘ 'R]

(Delhi 2011)
A network of resistors is connected tn a 16 V

battery of internal resistance of 1 £ as shown in
the fgare. o, .

1241

IV 1a

(a) Compute the equivalent resistance of the
network. ;
(b) Obtain the voltage drops V4 and Vi
- ; {Foreign 2010)
@ Define relaxation time of the free electrons

drifting in a conductor. How is it related to the
drift velocity of free electrons? Use this relation
0 deduce the expression for the electrical
resistivity of the material, (Al2012)

Write the mathematical relation for the

resistivity of a material in terms of relaxation

&nthudmﬂymdmmdchuy
nfﬂ:upurﬂmi&il.hphlmusingmh

relation, why the resistivity of a metal increases

_ Imﬂf_-lhtnflsemimnducmrdacrm;hilh risa’
Iﬂ‘mhltr_.

@'mu e anderlying _Pﬂndim-mrb?'m?:l,

potentinmeter. Write two factors on which the
‘uu!ﬂivily of a potentiometer depends.

In the potentiometer circuit shown in the figure,

the balance poinl is at X. State, giving reason,

how the balance point is shifted when

(i) Resistance R is increased ?

(H) Resistance § is increased, keeping R
constant ? " [Delhi 2013C)

@[ﬁ the figure a long uniform potentiometér
wire AB is having 2 constant potential gradient;
along its length. The null points for the two’
primary cells of emfs €, and e, connected in
the manner shown are obtained at u distance
of 120 em and 300 cm from the end A, Find
(i) £,/e, and (ii) position of null point for the
cell gy, How is the sensitivity of a potentiometer
increased?

—{|— s A——

& (Delhi 2012)

®
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ri and r, respectively are connected in parallel
a8 shown in the figure.

Eery
Deduct the expression for
(i) The equivalent emf of the combination

() The equivalent resistance of the
combination
(iii) The potential difference between the points

Aand B, (Foreign 2012)

Two cells of emfs E, and & and internal
resistance ry and r, are connected in parallel.
Obtain the expression for the emf and internal
resistance of a single equivalent cell that can
replace this combination? (Foreign 2016)

m cells of emf €, and ¢, having internal
resistances ry and r, respectively are connected

in parallel as shown. Deduce the expressions of
the equivalent emf a cell which can replace the
combination between the points B, and B,.

L

fAl2011C) |

@-u\ cell ‘of emf “E' and internal resistance *r' is

connected across a varlable Joad resistor R.
‘Draw the plots of the terminal voltage V, versus
(i) R and (i) the current . - :
.Ililfuundthnwhtnﬂ=4ﬂ.lhtmr}jmtis -
1L A and when R is increased to 9 Q, the current
reduces to 0.5 A. Find the values of the emf E
and internal resistance r, " (Delhi 2015) ‘

Kirchhoff's

(@3 usns
rulesdetermine the 18 ¢

G

value of unknown
,resistance R in the 10 S4n

circuit so that no ;

current flows throu !

4 Q reslstance. AIE: A gv v

find the potential difference ?:ztm:nd and D.
(Delhi 2012)

(a) State Kirchhoffy rules,

(b) Use these rules o write the expressions for

iu. c|."'1:“11.1:1-.-:nu Iy Iy and 1y In the circuit diagram

ll E,Ilv '!nd_n

L E=1V,.3p

I E],-l:'o’ r;-zn

(AI 2010) ]

@ With the help of the clrcuit diagram, explain.

the working principle of meter bridge. How i k
used to determine the unknown resistance of 5
given wire ? Write the NEcessary precautions pg
minimize to error in the result. (A7 2050



Answer the following : —
(a)  Why are the connections between the
resistors in a meter bridge made of thick copper
strips?

(b) Why is it generally preferred to oblain the
balance point in {he middle of the metre bridge
wiret P

{c} Which material is used for the meter |
bridge wire and wivy? (AI2014)

"

In o meter bridge, the ﬁuﬁ-puhﬂi is [ound al
a distance of 40 cm from A. If a resistance af
12 Q is connected in poralle! with §, the null

point accurs al 50.0 cm from A. Determine the
values of Rand 5,

| q
L 1 *

(Deliii 2010)

For the potentiometer circult shown in the
@ ||;Iwm figure, points X and ¥ represent the rwg.- == .

| terminals of an unknown emf E'. A student
gbserved that when the jockey is moved form.
the end A to the end B of the polentiometer
wire, the deflection in the galvanometer
remains In the direction. What may be

the two possiblg faults in the circult that could
resull in this observation ?

+E
_||—t" p—

R — _;"-
E :I
Xr

If the galvanometer deflection at the end Bis
(1) mare, (ii) less, than that at the end A, which

of the two faults, listed abowve, would be there in
the circuit

Give reasons in support of your answer in each
case. {AT 2007)

—&

@9

@ (a) Derive the refation et

LONG ANSWER TYPE QUESTIONS |
- (a} State, with the help of a circuil diagram, the

working principle of a meter bridge. Obtain the

5 MARKS] \‘

expression used for determining the unknown
resislance,
(b) What happens if *he galvanometer and
cell are interchanged at the balance poimt of the
Lrndgs?
{c) Why is it congidered Important to obtain
the balance point near the mid-paoint ol the
wire ? {Delki 2011C)
Use Krichhoff's rules o obtain the balance
condition in 8 Wheatstone bridge,
Calculate the value of R in the balance
conditioncl the Wheatstone bridge, If the
carbon resistor connected across the arm CD
has the colour sequence red, red and orange, as
is shown in the figure.
If now the resistances of the arms BCand CD are
interchanged, to obtain the balance condition,
another carbon resistor is connected in place of

R. Whal would now be the sequence of colour
bands of the carbon resistor ?

(Delhi 2012C)

@ fa) State the principle of a
Define potential gradient. Obtain an expression |

) ©en current density
J" and potenial difference

crrying conduclor of
section 'A" und the 1y
electrons,
(b) Estimate (he nvera

B¢ drift speed of
conduction :Iu:‘mu ina Evl]:pper wire of cross-
. drea 1.0 x 1077 1y carryin

B @ Current
of L5 A [Assume that thewumber density of
conduction electrons is 9 x 10* m)

length T, area of cross.

mber dengity 'y’ of free

(i) In the circuit diagram given below, AB is
+a uniform wire of resistance 15 £ and length |
I m. It is connected to o cell E, of emf 2V and

negligible internal resistance and a resistance R,
The balance point with another cell E, of emf

75 mV is lound at 30 cin from end A. Calculate
the vaiue ui 10,

—

(i) Why is potentiometer preferred over a
voltmeter for comparison of emf of cells ?

(iii) Draw a circuit disgram to determine
internal resistance of a cell in the laboratary,
(Foreign 2016)

potentiometer.

of potential gradient in 1erms of res
the potentiometer wire.

(b} Figure shows a long potentiometer wire
AB having a constant potential gradient. The
null points for the two primary cells of emfs .
Ey and € connected in the manner shown are .
Mﬂdl‘ﬁdjm l:ll‘h-‘:'llﬂ:mum“i- .
300 cm from the end A. Determine (i) Ej/e;and |
(i) pasition of null point for the cell gonly ~

Lstivity of




