)

(3)

(4)

(5)

(6)

(")

(8) 1

9)

Electric Current

Electric current is defined as
(a) flow of charges through conductor

(b) rate of flow of charges through conductor

(c) flow of electrons
(d) flow of protons

A charge of 90C passes through a wire in 1 hour and 15 minutes. What is the

current in the wire?
(a) 10mA
(c) 20mA

(b) 15mA
(d) 25mA

The magnetic field produced by the current due to the flow of —ve charges in one

direction is

(a) equal to the flow of +ve charges in the same direction
(b) equal to the flow of +ve charges in the opposite direction
(c) equal to the —ve charges in opposite direction

(d) equal to the direction of actual charges
The Sl unit of electric current

(a) ampere

(c) joule

(b) kelvin
(d) watt

Mathematically the electric current can be expressed as

_AQ
@)I_At

(©) 1 =AQxAt

1 ampere =
(@) Cx sec
(c) Ctsec

(b) 1=2%

AQ
1
@~
L Cste | |

(d) Chsec) |

The cei Y ntial current a!ways Hlovy tram=

(a) negative tormiial th po | |ve +°I’I”l”"d|
(c) either a or

(b) positive to negative terminal
(d)same as electronic current

e bur; ent ir l"‘t metalllc conductor is due to the motion of

a) DICHONS

(C) neutrons

(b) electrons
(d) all of these

The velocity acquired by the electrons in a conductor when a constant P.D is

applied is called
(a) drift velocity
(c) uniform velocity

(b) relative velocity
(d) instantaneous velocity
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(10) The drift velocity is of the order of

(a) 107 ms (b) 10° ms
(c) 10° ms™ (d) 10* ms* 5
(11)  The velocity of free electrons at room teraperaturs-diete théir thernaimdticris
(a) few km per sec (b, several puadred kim per sec
(c) several km per sec _ (o\ se'veral\rnewer'ger sec
(12)  The comvéntional curient is Hud to, flaw ¢
(a) positive chérge LTS (b) negative charge
(c) bothia erd oy A (d) none of these
(13) e spevd 2f rangomly moving electrons depends upon
| s Eveleeity (b) acceleration
' (c) temperature (d) all of these
PAST PAPER MCQS
(14)  Thedrift velocity of electrons is of the order of (DGK-2017, MTN-2019, GRW-2019)
(a) 102 m/s (b) 10°m/s
(c) 10°m/s (d) 10° m/s
(15)  The velocity of an oscillating charge as it moves to and fro along the wire is:
(LHR-2019)
(@) Infinite (b) Constant
(c) Changing (d) Zero
(16)  Abattery moves a charge of 400 C in a circuit in time 50 seconds. The current will be
(GRW-2022)
(@) 2A (b) 8A
(c) 20A (d) 200A
(17)  Thecurrentwhich flows from a point at higher potential to a point at lower potential is called
(SGD-2017)
(a) electric current (b) conventional current
(c) either of these (d) none of above

ENTRY TEST MCQS
(218)  How many electrons per second constitute a current of one micro ampere?

(a) One electron (b) 10°° electrons

(c) 10° electrons (d) 6.25 x 10" electrons
(19)  Atypical value of drift velocity is

(@)1 mms™ (b) 1 ms*

c)10ms™ - '(d) 1005 '<.n'3'l N [ (7 ) ': S
Topic 13.2 & 13.3: ) _ L | =

Source ofCu nn ‘lnjtﬁo‘tm Cer=r.‘

(20)  Asource Of ¢ ons’rmfcur*entjc nefl a6ross a Giresit produces

€) hlgrr, potentigiy | WA ~ (b) low potential
(c) steacly puten ial uﬂﬂr'm“ g (d) zero potential
(21}« le‘ tor\is|a ds\vice which convert electric energy to
W Y | \(d) nba energy (b) chemical energy
(c) elastic energy (d) nuclear energy
(22) Heating effect of current is given by
(@) H=I°Rt (b)H=Pt
(c)H=VIt (d) all of these
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(23)

(24)

(25)
(26)
@7
(28)

(29)
(30)

(31)
(32)

(33)

(34)

In electrolyte, the current flows due to motion of

(a) proton (b) electron

(c) proton and electron (d) positive and nfgafl\ e Gris
Identify the incorrect statement _ \ }
(a) conventional current flsw from =ve teininai tc the -ve eim nai o abattery
(b) current in a metal is due tg fioyviof\electron: '

(c) curyentiinisalition is die to +ve énc, ~veiond

(d) currgnit is ihie rate of Flow charge

In elactrolysis process ti:e CuSO,4 deposited at

“(eeriode - (b)cathode
Jr ricither cathode nor anode (d) eitheraorb
Thermocouple converts heat energy into
(@ P.E (b) K.E
(c) electrical energy (d) nuclear energy
Solar cells convert energy into electrical energy
(a) solar (b) heat
(c) mechanical (d) chemical
Electrical generator convert energy into electrical energy
(a) solar (b) heat
(c) mechanical (d) chemical

In electrolysis process, the vessel containing the two electrodes and the liquid is
called

(a) ohm meter (b) voltameter
(c) ammeter (d) galvanometer
The liquid which conducts electric current is called
(a) cathode (b) anode
(c) electrolyte (d) electrode
PAST PAPER MCQS
The most common source of alternating voltage is: (LHR-2022)
(a) Motor (b) Cell
(c) Generator (d) Thermocouple _
Thermo-couples produce electric energy by: (LHR-20271 | (7 |
(a) Heat (b) Chemical eneray. (U
(c) Sunlight ~{d) Mechanieal eirgy.| O \os=2™
The heat produced by the passage of urren’n‘k rougin dr=3|"t)rrs : " BWP-2022)
(a)IRt n (t)IRt ALy '
(C) I’R - 1 . IR T vy \d) IRt

EN TRY-TEST MCQS
A heatet cafiis! ut nh G mi of equal length and one of them is used in the heater. The ratio

% of s heo'fpfucl- ¢zt by this half coil to that by the original coil is
2 De:l (b) 1:4

(c)1:2 (d) 4:1
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(35)

(36)

(37)

(38)

(39)

(40)

(41)

(42)

(43)

(44)

(45)

(46)

Ohm’s Law
Ohm’s law explain the behavior of current under the constant
(a) resistance. (b) voltage [
(c) current - (A botiTe and by
Semiconductor is an exaifngle of NIRRT N
() Ohmic.canductor YA . (b} hori Qkivic conductor
(c) insalaicr | . v (&) super conductor
1 ohm 'z L '
(& vhlt/ammere, | L ' (b) ampere x volt
“(d) ampere/volt (d !
(volt x ampere)
The Sl unit of resistance is
(a) volt (b) ohm
(c) joule (d) ampere
The ohm’s law expressed as
@V=IR (b)V:LR
R 1
)V = | d)V= =
The graphical representation of Ohm’s law is
(a) straight line (b) parabola
(c) hyperbola (d) ellipse
Slope of V-1 graph represents
(a) resistance (b) conductance
() resistivity (d) conductivity
If the resistance of the conductor is increased, the current will
(a) increase (b) decrease
(c) remain same (d) zero

The resistance of a conductor depends upon
(a) nature of conductor only

(b) potential difference between its ends - . Y _
(c) magnitude of the current flowing througn'it . " N | O Lo
(d) nature, dimension and rhysicai.state ef corguctor |\ | | '

The conductors which str, lcuy obcy ohnl’s|lab, acecallad '

(a) inspiators, " _ SN (h\ supér conductors

(c) sems “Conduito SRR ~ (d) none of these

If three resistors ang o sibined parallel then the equivalent resistance is given by
NN el St SRS () R, =2+ 141

Req Rl RZ R3 Rl R2 R3
(€) Ry =R +R,+R; (d) none of these
PAST PAPER MCQS
Slope of V-1 graph in Ohm’s law is numerically equal to (SGD-2017)
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(“40)

(48)

(49)

(50)

D

(52)

(53)

|

(54)

(a) resistance (b) power
(c) conductance (d) capacitance _
The current flowing through each resistor of equal resistance in pareiiel.combiiiatoniis:
] Y | [TPFiR=2022)
(a) Different (1), Zero
(c) Same _ (a)\Infirite, | .
Three resiztor s of resistance 40, 3Qkana 5O aie cornected ii-series. Their equivalent resistance is
| T _ (BWP-2022)
(a) 10Q \ - (b) 110
q AREA= .
O EImNg) - d —Q
\ [%aD (@) 11

ENTRY TEST MCQS
A cell of negligible resistance and em.f 2 V is connected across a series combination of 2,3 and 5
ohms. The p.d. across the 3 Q resistor is
(@ 06V (b) 2/3V
(c) 13V (d)4/3Vv
Referring to the figure below, the effective resistance of the network

() 2r (b) 3r/2
(c) 5r/2 (d) 10r
The slope of the following graph represents:

\Y% >
(a) Resistance (b) Conductance
(c) Impedance (d) All of these

Resistivity and its Debendzace ipor: T
Chose the relation which'is hotcerradt ARERY I
(a) amserd = coulembper,seconc., | ' “~{blvel:="coulomb per joule

(c) Ohriz= /o'f-t'-De"_ amnerel || ~(d) 1coulomb = charge of 6.24 x 10" electrons
The resistanct bfa tond Wtor at absolute zero is

mierature |

Aoahetroy VLY (b) negative
L {d)nbsitive (d) none of the above
The Resistivity is expressed as
R RA
a) p=— b) p=—
(@ p A (b) p L
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(55)
(56)
(57).
(55)
(59)
(60)
(61)
(62)

(63)
(64)
(65)
(66)

©67)

RL L
©) p=—1 d) p=or
Resistivity depends upon the........... [ |
(a) length . 1\ (hLlared u '
(c) temperature () botra'andb )
The S.1 unit of temperatu e co- -¢fiiciant of resistivity is
(a) Kl - L ) \“} co -
(c) FoT ' A (d) K*m
Thereciprecal »f resictivity is called
e irdusivity (b) conductivity
(2)both a and b (d) resistance
The unit of resistivity is
(a) K*! (b) ohm m
(c) ohm™ (d) ohm™m
Inspectors can easily check the reliability of a concrete bridge made with
(a) silver fibers (b) carbon fibers
(c) gold fibers (d) aluminium fibers
The unit of conductivity is
(a) ohm xm (b) mho m™
(c)ohm™ m™ (d) both b and ¢
The resistance of conductor does not depend upon
(a) current (b) length
(c) area (d) diameter
Which of the following have the same temperature coefficient of resistivity
(a) iron and silver (b) platinum and silver
(c) iron and platinum (d) silver and gold

The substance whose resistance decreases with increase in temperature have
temperature co-efficient

(a) negative (b) positive
(c) zero (d) infinite
Which of the following metal has the lowest value of temperature coefficient of reS|st|V|ty
(a) silver (b) gold --
(c) copper (d) alumlnlum . TR
PAST PAPERMEZQS “ o~ W5 W [ [ & Vo=
When a wire of length ¢ / ° ana rtmsta:',f; ; ‘R’ I »ut itc, tvyo puuzl par 's tizer resnstmty of each
part v - (SWL-2017)
(a) becoimes nalf . —.~ 0 W4 L b_) reniains unchanged
(c) beceziies tvn times | | " (d) becomes four times
The wire ot rasistance R i3 ¢.ino two equal parts, the resistance of each part becomes R/2, what
3 _l 1APOLNS 10 iiSirebistivity. (DGK-2017)
“(d)"ncomes double (b) remains same
(c) becomes half (d) becomes 4 times
A substance having the negative temperature coefficient of resistivity out of the following is:
(BWP-2017)
(a) iron (b) tungsten
(c) carbon (d) gold
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(68)

(69)

(70),

If the length of the conductor is doubled and its cross sectional area is halved, its conductance will
(SGD-26/1)
(a) Increases four times (b) Becomes one-fourth™ | '
(c) Become one-half ) i (d) Remainsdnchanges
ENTRY-VEST INGCS, '
Three resistances, each of 1€ are "ull’ltd (peral Iei ‘ ’h . SUC Conibina ios are put in series.
The resuitznt resistanoe S

. "|>

(@) 9Q | T : (b) 3Q
(C)1£2 \ ) (d) 1/3Q
Trrer 2-chri reJ« tru's &re connected to form atriangle. The resistance between any two corners
3
(@) 6 Q (b) (Z ) Q
4
©)2Q (d) (5 )

(71)

(72)

(73)

(74)

(75)

(76)

(77)

Colour Code of Carbon Resistance
The colour code of carbon resistors consists of

(a) 3 bands (b) 4 bands
(c) 5 bands (d) 7 bands
The first band of carbon resistor indicates
(a) zero digit (b) resistivity
(c) first digit of numerical value (d) tolerance
The third band indicates
(a) zero digit (b) decimal multiplier
(c) first digit (d) tolerance
Silver band shows the tolerance of
(a) £10% (b) 5%
(c) £20 (d) £25%
A zero ohm resistor indicated by single
(a) blue colour (b) black colour | B
(c) green colour - | (Aaeliovy soloyr | 5, L S F
The wounded wire over g msularmg eytinaer of thedstat *nade of
(a) silver . SYFARIBR L aord.- -
(c) mahgariese — "~ N1~ s L L&)y manganin
The thérraistor: cor wert, thP cF ar.ge of temperature into
() prat 2nergy; | L (b) light energy
M, Solan e rergy (d) electrical voltage
it there is no fourth band is located on carbon resistor then its tolerance will be
(a) £10% (b)+5%
(c) £20 (d) +25%
Why should a resistance be introduced in a circuit in series deliberately?
(a) to increase current (b) to decrease current
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(80)

(81)

(82)

(84)

(85)

(86)

87

(88)

(89)

(90)

Q1)

©2)

(c) to control current (d) none of these
Why should different resistances be added in series in a circuit
(a) to increase voltage (b) to decrease.vo'iage | |
(c) to divide voltage - (dvall ot tte abave
Rheostat can be functionzd,as LA B
(a) variable-sesister YA . b} hotentidl divider
(c) both 2 ¢nc, b v L o (&) emf
Thermistors are |\ | 1\ |\ _!resistors
(@) ciirrent Ly = (b) voltage

L sersensitive (d) all

‘Thermistors with high negative temperature coefficient are very accurate for
measuring low temperature

(@) 10K (b) 20K
(c) 30K (d) 40K
PAST PAPER MCQS
The numerical value of black color in carbon resistors is: (LHR-2017)
(@0 (b) 1
(c) 2 (d)3
Thermistors with high negative temperature coefficient are very accurate for
(AJK-2017)
(@) 45 K (b) 10K
() 75K (d) 120 K
In carbon resistors, which colour band indicates the tolerance of £ 10% ? (RWP-2019)
(a) White (b) Silver
(c) Gold (d) Violet
If Fourth Band is missing on Carbon Resistor, its Tolerance is: (BWP-2019)
@x5% (b) £10%
(©)x20% (d)+30%
Gold band show tolerance of colour. (MTN-2022)
(a) £ 50% (b) + 10%
(c) £ 15% (d) +5% e
Thermistor with negative temperature coefficient are very accurate for measur i |g (MFR7072), ) !
(a) room temperature (b) high temperatuie [ L LA
(c) low temperature 100K - ) lowrirhperetule 0| [ & V0=
If there is a single black C0|Ol ¢ nand arcindie bacly of € re *stcr hen thiz \ialue Of its resistance
will be BYFAR! \ - L (DGK-2022)
(8) zercrotn 1) (L " (b) 10 ohm
()10 chrp’ L L T (d) Infinity
A termidtor with p'(JSItIVE temperature of co-efficient is heated then its resistance will
(RWP-2022)
(a) decrease (b) increase
(c) not be affected (d) become half
A rheostat can be used as . (RWP-2022)
(a) potential divider (b) variable resistance
(c) amplifier (d) both (a) & (b)
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(93)

64)

%)

Colour code of 102 resistance with 5% tolerance is (SGD-2021)
(a) Black, black, Brown, Silver (b) Brown, black, _ '
(c) Black, brown, black, Gold (d) Brown, brown:biack, (Jo'

ENTRY E>T M ,Q >
The thermistor has a |
(a) Very small negative teraperatuie, cocfficient
(b) Very sinall pesitive-ternperature totificient ]
(c) Veri large regative, teminareture-cogfficient
(d) Niery large nositive teiiperature coefficient

g\ zaro-ehm resistor is indicated by

() %hite band (b) Transparent band
(c) Black band (d) Red band

(96)

(97)

(98)

(99)

(100)

(102)

(102

(103)

Electrical Power and Power Dissipation in Resistors
Electrical power is expressed as

AQ t
(CVAY At (b)
Vv
(c) " @ 22 v At
The unit of power is
(a) joule (b) watt
(c) Kelvin (d) ohm
Power (P) dissipated in resistor is given by
(@) IR (b) V xI
V 2
(c) — (d) all of these
The rate at which the battery is supplying the electrical energy is the
(a) power output (b) power input
(c) electrical power (d) bothaandc
PAST PAPER MCQS
Heat generated by a 50 watt bulb in one hour is: (FSD-2018). " |
(a) 36000J (b) 48000 J o ~ 1)
(c) 18000 J ~{d) 180000 2., | | 7o \ans
ENTRY TESTHACQY | | | t
When bulbs are connected ir serlec thed 1e terally T & fild'nal /\er wh o ve on. orlty to the relation
(@P=iVi| | /H\ p_\"_
(c)P= |..2F<. BIRARRE L (d) All
The Juse rating fsv a fuse used in the plug of electric heater should be heater
et
(&) Much less than (b) Just less than
(c) Just greater than (d) Exactly equal to the

There are two electric bulbs of 40 W and 100.W They are first connected in series and then in

parallel across a source
(a) 40 W bulb will be brighter in series and 100 W in parallel
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(b) 100 W bulb will be brighter in series and 40 W bulb in parallel
(c) 40 W bulb will be brighter in both the cares

Edi 100 W bulb will be brighter in both the cases [
N ]

Electromotive Force and POEERti | Differende

e e 1 e | ] e | | | s

Current Electricity

(104) The energy supplied to the mlf g idos by the batter'/is *a!leJI
(@) volfag" ' (b, emr
(c) capacitance uj current
(105) Termiral o ential cl’rferenrn oi a battery is equal to its emf when its internal
resisiance'is |
e zers (b) neither zero nor infinity
| [ e) very high (d) very low
{106) Electromotive force and potential difference both measured in
(a) coulomb (b) farad
(c) ampere (d) volt
(107) When the internal resistance ‘r’ of a source is equal to the load resistance, *R’ the
maximum power out put is given by
2
@< (5) =
E2 E
© 5 (d) T
(108) The terminal potential difference V of a cell is
(a) E-Ir (b) E+Ir
(c) El-r (d) El+r
(109) The emf is always present when current is drawn from the battery
(a) only maximum (b) only minimum
(c) only zero (d) zero or no
(110) The energy supplied to unit charge by the cell is given by
@ E=2W (o) E=22
AQ AW
(c) E=AQxAW (d) none of these
(111) Poutwill be maximum when
(@) R>r (b) R=r
(©)R<r (d) none of these —, | | S .
(112) The emf resembles to the - a AT~ W N [ (O o~
(a) current - (0, hoaa _ _ -
(c) potential difference (cﬂ f‘aﬁaullll10( ;
(113) The urit Gt 6mfis—
(@) ampff"-\ - ' (b) voIt
(c) joule, 1 * (d) watt
(1145~ 2 wart =
IR S (b) Js? 1
(c)JC (d) NC
(115) The internal resistance is offered by the
(a) conductor (b) circuit
(c) battery (d) external resistance
(116) The terminal potential (V;) difference is equal to the emf when the circuit is
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(117)

(118)

(119)

(120)

(122)

(122)

(a) close (b) open
(c) bothaand b (d) none of these
The emf is the and is its effect .
(a) source and current ) | (b) currentiang-voitege
(c) cause and potential differance (4}, potential difizrence a 1d Cause
. I-MSTP\FE?I\/»PQ" ~
For an opei chcmt &erininal potx:ntﬂl difference <V is (RWP-2019)
(a) Vi==Z¢ irinf ! U - (b) Vt— emf
(c) V.>2emf 1\ 1Y ! (d) Vi< 2emf
Drivitig danger tid-“eel’ furn 1tself1nto aliving battery. Then the potential difference between its
' nn Alarwi tail can be upto: (SGD-2022)
(a) 600V (b) 440V
(c) 220V (d) 160 V
When the internal resistance of source is equal to the load maximum power dissipated is.
(SGD-2022)
(a) E/4r (b) E/4r?
(c) E*/4r (d) E%/4r?

ENTRY TEST MCQS
Maximum power is delivered by battery to a load resistance R when
@R=r (B)R>r
(C)R<r (dR>r
A cell of emf E Volt and internal resistance r onm is being charged with a current of i amp. Then
the terminal potential difference is
@ E (b)E—ir
()E+ir (d)E-iR

Topic 13.91

(123)

(124)

(125)

(126)

d |

(127)

(128)

Kirchhoff’s Rule

Kirchhoff’s 1% rule follow the law of conservation of -----------
(a) energy (b) voltage
(c) mass (d) charge - | ([ _
Kirchhoff’s 2" rule follow the law of conservationof=w—o--ao- W1 [0 T
(a) energy _ ) L (0] Vhltage', | -
(c) mass ' [ y(c)chargel | L
If a SOLHCE of emfis & mnﬁser frorn pusitive tp regadiive the potentlal change will be
(a) positive | T T TN ~(b) zero
(c) negetive, |\ YL (d) constant

T « 1Igebl Aic sum oF potentlal changes for a complete circuit is zero, is a statement of

[ @y Klidehaofts 1% rule (b) Kirchhoff’s 2™ rule

) Lenz’s law (d) Faraday’s law
If a resistor is traversed in the direction of current the change in potential is
(a) positive (b) zero
(c) negative (d) constant

The complex networks are analyzed by
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(129)

(130)

(137)

(132)

(133)

(a) Ampere’s law (b) Ohm’s law

(c) Kirchhoft’s rule (d) Lenz’s law _ — 1
According to Kirchhoff’s 2™ rule, if a source of emf is traversed fiom negaiive e
positive then the potential change._is !

(a) positive (b, negetive
(c) zero . . (dYnone ot these
S5 L _ | PAST PAPER NiSOS

Kirchhcii™s second rule 's vased oni (MTN-2019, GRW-2019, LHR-2021)

() law of conservatinniof ehergy (b) law of conservation of mass

(C) lgw of chirstrvation of charge (d) law of conservation of momentum
“Kircioit’s first rule is 2 manifestation of law of conservation of: (LHR-2021, GRW-2022)

(a) Mass (b) Energy

(c) Charge (d) Kinetic energy

ENTRY TEST MCQS
The value of current I in the given circuit is

15A 3A
vyRA Y
SA ' I
(@3A (b) 13 A
(c)23A (d)-3A
If a source of emf is traversed from positive to negative the potential change will be
(a) Positive (b) Negative
(c) Zero (d) Constant

Topic 13.10:

(134)

(135)

(136)_

(137)

Wheatstone Bridge
Wheatstone bridge is used to determine the
(a) current (b) charge
(c) emf (d) resistance
When the Wheatstone bridge is balanced.then ’ | |
(@) maximum current flows througit the gal /anomﬁtor N
(b) minimum current flows t!! roJu 1o gaivi 1nome e
(c) potfm,ml dlffer Rot acids s qa. /ar*omater IS faximum
(d) pote Nt el onfeL ence of‘l’U‘S ua.v:.mmeter IS zero.
\’“he at stole b’ due tsan arrangement consisting of

a2l wistances (b) 3 resistances

©) 4 resistances (d) 5 resistances

ENTRY TEST MCQS
The condition for Wheatstone bridge to be balanced is given by
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R R
RZ RS RZ R4 g
(c)&=& ) NG R)i_E’”l_
R1 R4 ) L F 41 ‘3’;
(138)  Inthegiven figure, equivalen: resistance kelwaer; Aana sl
alu’ =)
Z-le-.._’

- L 1 1 (! ) \L.ln
[ T e R — :-'.',?nw
TNIRN. sn':'-\\/"":sn

(@) 14/3 Q (b) 3/14Q
(c) 9/14Q (d) 14/9Q
Topic 13.11:
Potentiometer

(139)

(140)

(141)

(142)

-\..I

L N

A potentiometer circuit gives continuously varying

(a) potential difference (b) current

(c) charge (d) capacitance

A device which can measure the potential without drawing any current is called

(a) Wheat stone bridge

(b) galvanometer

(c) potentiometer

(d) voltmeter

In potentiometer the ratio of emf ‘s to cells is equal to the corresponding ratio of
their

(a) balance lengths (b) balance currents

(c) bothaand b (d) none of these . | (] .
The relation for potentiometer is given | | _ | = VN (O o=
(a)EZI_l : (EJ_)' B 'I e

E2 '-IZ. Py -I. '.I_.' ‘ ) 1 ) J 1 E1 s

El _:' L ™ - . ... |_. 'H.‘-I - B
@244 W VL LD (d) Eqly = Eal,

E, WAL AL

ENTRY TEST MCQS
Two cells of eem.f E; and E; and of negligible internal resistance are connected with two
variable resistors as shown in the diagram.
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1)

Ans:

(3)

Ans:

(4)

Ans:

KIPS TOPICAL SHORT QUESTIONS

13.1 ELECTRIC CURRENT

How current flows through a metalllc cosmductor. |
In the absence of electric_field, the ffree clectiors in corldu‘tur arelin .undom motion,
which depends upon the temperatire. ' ' '
When (elgctric fieidis- set \up_iri-al car: ducter- by a source WhICh establishes constant
potentigl (ifferénce 'across the sorductor, the free electrons modify their random motion
in. sUch a Wway! that they drift slowly opposite to field. Thus, a net directed motion of

. ¢harestakes place along the wire and a current begins to flow through it.

What is the difference between conventional current and electronic current?
Conventional current:

It is defined as that current which passes from a point at higher potential to a point at a
lower potential as it represents the movement of positive charges.

Electronic current:

The current due to motion of negative charges (or electrons) that flows from the negative
terminal of the battery to the positive terminal in the electrical circuit is called electronic
current.

What is the unit of electric current? Define it.

The Sl unit of current is ampere.

As —AQ

1 coulomb
1sec
Current through the conductor is said to be one ampere if current flows at the rate of one
coulomb per second.
What is conventional current? GRW-2012

1 ampere =

The current due to flow of an equivalent positive charge is called conventional current. It .-
is directed from positive terminal of the battery (higher potentlal) to the r‘cgaflve tesagineh i ||

of the battery (lower potential) . o [ |

| Electrdn o ."’--
- ,-'/ I N

W) /,C:)m'-»e{:t:r"g L

e '.-‘-—’Q-‘. L) e

A charge of 90 coulomb passes through a wire in one hour and fifteen minutes.
What is current in wire? MTN-2013
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Ans:

(6)

Ans:

(7)

Ans:

(8)
9)
(10)
(11)

(12)

Given data is
Amount of charge is Q=90 C
Time t = 1 hour and 15 minute = 60+15 = 75 minutes = 75¢€ et 450u 'cen
Where | =9:ﬂ=0.f22 A

T 4500 |
Define-ariftivelocity.and als¢/w/ite ilsvalue &t ream temperature. SWL-2019
The velscity Withiwhith the frég-eledtrons get drifted towards the positive terminal under
the astion ot applied -alewclri{; Tield is called drift velocity of the free electrons.
I e elesirons—yget displaced from lower to higher potential with only a small velocity
KNOWn as a drift velocity. The value of drift velocity is of order 10 m/sec.

How many electrons pass through an electric bulb in one minute if the 30 mA

current is passing through it? SWL-2019
Where the current is given by | :$
Q=ne

Q
I = — =

T Q
I=30mA
T =1min = 60s
Q=ne=30x10°x60=1.8C

_18 L =1.125x10"

e 1.6x10™"
PAST PAPER SHORT QUESTION

What is unit of electric current? Define it. SWL-2017
Define drift velocity and also write its value at room temperature. SWL-2019
How many electrons pass through an electric bulb in one minute if the 300 mA current is
passing through it? SWL-2019 .~
How many electrons pass through an electronic bulb in 2 minutes if the-"Cuirent Gass g, !
through it? Y I\.II\IZO LG
A charge 9C passes throuqh a Umductcr L one. nc ury Nhat. I th1 “cdrrent in the

conductor? o\ \ ._ VL ] RWP-2022 (G-I)

,Em OAGLINMRENT, EFFECTS OF CURRENT
Wiz apoilt any e sources of current.

"I)u'n’_,Eb ¢E-Lurrent are given will:

Cell converts chemical energy into electrical energy.

Electric generators convert mechanical energy into electrical energy.

Name two different effects of current.
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Ans:

(15)

(15)

(17)
(18)

(19)

Ans:

Effects of Current:

e Heating effect o

e Magnetic effect _ [ |

e Chemical effect ) \ 1 A '_ '

How the heating effect produre stign surmert flcwe t thréugh the coridlictor?

Ans: Ui¢ pnoduc_u @sarey J|l ofinelasric culiisions i free electrons against lattice atomsin a

conductpr!

' PAS'T.‘ PAPER SHORT QUESTION

. -How the heating effect produces when current flows through the conductor?

SGD-2017 (G-1), RWP-2019 (G-I)
Write four sources of current.  BWP-2017 (G-1), MTN-2019 (G-I11), LHR-2022 (G-I1)
What is meant by a current source? Explain with example. DGK-2022 (G-11)

13.4 OHM’S LAW

What is series and parallel combinations of resistors?

SERIES COMBINATION PARALLEL COMBINATION

e Resistances connected end to end | ¢ Resistances connected side by side are
are called series combination of called parallel combination of resistance.

resistances. i.e. i.e.

I I 1 I R
[~ MMM —— AN —>
R R | 4

\ {4 <

e There is a single path of current. e There are more than one path of current. o
 Current through each resistance is | « Sum of currents through ali-vesistanses g~ | | '
sameie I, =1,=1,=I equal to the net current GEfhe circlif. e,

. I—I l,‘l‘l1 i J 1 ---__:' =

e Sum of potential diffzreénce a\:")ss- e Putential\giffernte acrbss each resistance
each is equal to the UOLeﬂl g sarne as that of bat'er yi.e.
diiferance of the hattery i-e. \ ST V=V, =V, =V

=\ W \’ A\ +V '
Y Equ_iv-aten*. ras <thnce of series | o Equivalent  resistance  of  parallel
\ “| bembitation is combination is
Ry =R +R, +Rj....... YR, =YR, +1/R, +VR; +.........

e Equivalent resistance is greater | ¢ Equivalent resistance is less than the
than the maximum of all minimum of all resistances combined in
resistances combined in series i.e. parallel i.e.

Reg >R Ry >Ry Req > R
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Current Electricity

(20)

Ans:

(21)

Ans:

(22)

Ans:

(23)

AR A IS

(24)

Ans:

(25)

S—

lee some examples of flow of current in which Ohm’s law is not “zald

Examples for which Ohms law is not valid:

(i) Current passing through the filamsent of & bulh-Ttz
wure-and this ¥ aoes o', obezOnn s law.

increasing with the rise or'tempe:=

redistaricei(R) uf thi2 filam&iit goes on

(ii) Current through electroni¢; tabe doz} npt pbizy tee Onms law.
(iii)Cugrent tyrongirionic w¢nducor does notokey the Ohm’s law.
(iv) Semziwénductor imateriels dpnoebey Ohm’s law.

What i€, d.fiergnck netwe=en ‘tnmic and non-ohmic substances?

DGEIMIC SUBSTANCES

e Ohmic substances obey the Ohm’s

NON OHMIC SUBSTANCES
Non ohmic substances do not obey

law. ohm’s law.

e Slope of graph remains same at all Slope of the graph is not same at all
points. points.

e Examples of ohmic substances are pure Examples of non ohmic substances
metals. are tungsten filament and semi

conductor diode.

e Graphs of ohmic substances for V vs |
are st_rgi_qht or linear as:

Pure metals

Graphs of none ohmic substances for
V vs 'Ilare not straight Iine.itl IS curve as:

I |

Tungsten Semi Conductor

Write down the value of equivalent resistance for three resistors Ri, R, and R; when

joined in (a) series, and (b) parallel.
(a) Series:

LHR, GRW-2012

In case of series joining, the equivalent resistance R will be

R.=R,+R,+R;
(b) Parallel:

In case of parallel joining, the equivalent resistance R is found as follows:

1 1 1 1
R, R, R, R,
1 R,R,+RR,+RR,
R__ RlRZFI.S ..
RR,R

LR, +Rr

= (RA=
o = R

Why resistance of i cond Jetor |.|vérsely proportional to the area of cross-section of

conguctor?

i area -cioss sectlon is large, the collision chance of free charge carriers i.e. electrons

“aljai=st lattice atoms is small which means smaller resistance, and vice-versa. For this

reason the resistance of a conductor is inversely proportional to its area of cross-section.
How many ways resistance can be arranged in electrical circuit?
A resistance can be arranged either in series combination or in parallel combination is an

electrical circuit.
State OHM’s law and write its formula.
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Ans:  “The current flowing through a conductor is directly proportional to the potential
difference across its ends prowded the physical state such as temperaf--m etc. of tim
conductor remains constant”. | |
If V be the potential difference applled and.t-He the currentther -

V o |
or V=IR -
Here R =constant of propoitionality énc, is calied-vesi. tame

(26) DefingTesistance-Ais0 aziine its unit,

Ans: Resistascer
It is the 'oppositior offered h) e atoms of the conductor to the flow of charge.

\Gaift):
o in Sl swatenl, unit of resistance is ohm (Q)

{ I Resistance is said to be 1Q if a current of 1A flows through the conductor when a
potential difference of 1V is applied across its ends.

=V
I
10 = y
1A
PAST PAPER SHORT QUESTION
(27)  Define resistance. Also define its unit. BWP-2017 (G-I)
(28)  State ohm’s law and write its formula. DGK-2017 (G-I)

(29)  What are the difficulties in testing whether filament of a lighted bulb obeys Ohm’s law?
SWL- 2017, DGK-2017 (G-I), LHR-2017 (G-1), LHR-2022 (G-1), MTN-2022 (G-11)
(30) Do bends in a wire affect its electrical resistance? Explain.
LHR-2022 (G-11), GRW-2022 (G-1), RWP-2022 (G-I)
(31) What are ohmic and non-ohmic conductors? Give examples. GRW-2022 (G-II)
(32) Differentiate between ohmic and non-ohmic device with example . DGK-2022 (G-I)

13.5 RESISTIVITY AND ITS DEPENDENCE UPON TEMPERATURE|

(33) Why there are more chances for burning out a thinner reglon of f||:= tient of lighted, \
bulb than the thicker one? - .

Ans: AsSR o A hence resistance of thmne.r region iy iarger ti._arf,tl'lc <er,0NR. i2KCE, more heat

is produced-in thinner reqicn, ‘which i y hurn it UL~
(34)  How doeb'the sesistance @1 a"ondL cthir-changes with length?

L
Ans:  We know ihat'F, = iy
ININ NG
' Hence, resistance increases with increases in length as electrons have to suffer more
collisions.

(35) What s resistivity and how it depend upon temperature?
Ans: Resistivity: It is defined as
“The resistance of a meter cube of a material.”
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(36)
Ans:

(37)

Ans:

(38)
Ans:

_RA

L .
It unitis Om .
Dependence on Temperature: Within ceriaih lmits:
(i) Resistivity increases witr, incree=g of tempaiatire, of ‘onductor |
(ii) Resistivity decreases withiiricrecse of zn: pemtwe o1 semiconducor.
(iii)Rekistiyity yemainssol Stant with, clanae G- temperature of insulator.
What i tcmpﬁ'aiwe 20-€! fici2ntor resistance?

Itiscizfiredia
| Ghengein reblstance per unit original resistance per
aegree rise in temperature or fractional change in resistance per
Kelvin.
If R, and R; are resistance at 0°C and t°C respectively then.
L R-R,
Rt
Here a is the temperature coefficient of resistance.
Unit:

Its unitis C* or K*

Give two substances having negative temperature co efficient. Also define
temperature co efficient. GRW-2016 (G-I)
Substances like carbon and semiconductors possess negative value of a. Their resistance
decreases with increase in temperature.

Change in resistance per unit original resistance per degree rise in  temperature  or
fractional change in resistance per Kelvin.

If R, and R; are resistance at 0°C and t°C respectively then.

Lo R-R,
Rt
Here a is the temperature coefficient of resistance. It is defined as:
Differentiate between resistance and resistivity give their unit. SGD-2012
Resistivity:
“The resistance of a meter cube of a material.”

_RA — | | ST

Its unit is Qm - Y o - -

Resistance: i

It is the.opwCsition offeied my the/atomsiof\the conduc,lur to the flow of charge.

In SI slsstem, it of Tesistar ceds Ghin (€2)-

A wirel o1 lerigth\ 19 m\hag rasistance100Q . If the wire is stretched to increase its

Ipnr,.h three times, Whaiwill be its new resistance? FSD-2016 (G-I)
2@ given Izngih of the wire is 10 m has a resistance 100 onm. When the wire is stretched

|| “tHres times the new length is 30m and the new resistance is 900 ohm because area of the

wire is also be decrease three time.
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(40)

(41)
(42)

(43)
(44)
(45)

(46)
(47)

(49)

Ans:

(50)

Ans:

R=p£:>RocL
A A

RS- SR o« 5 L RZ0R i N N
A .
PAST PAFER BHORT QUE)T!ON - .
Define meptraturc soettigizneof resistance-and wriie its formula.
-1R-2019 (G-11), LHR-2022 (G-1), RWP-2022 (G-I)
Wha is ternperature :.-Jﬁ.uent of reS|stance’) SWL-2017, LHR -2021 (G-I11)

. \:'\ iy doratheesistance of a conductor rise with temperature?

SGD-2017 (G-1) & (G-11), DGK-2017 (G-I), LHR -2021 (G-11)
What is difference between resistivity and conductivity?
GRW-2022 (G-1), BWP-2022 (G-II)
Why does the resistance of a conductor rise with temperature?
GRW-2022 (G-11), DGK-2022 (G-I, 1)
A wire of length 5m has resistance. If the wire is stretched to increase its length three

times. What will be its new resistance? MTN-2022 (G-1)
Distinguish between Resistivity and conductivity. BWP-2022 (G-11)
A wire of length 10m has resistance 100 Q. If the wire is stretched to increases its length
three times. What will be its new resistance? RWP-2022 (G-II)

13.6 COLOUR CODE FOR CARBON RESISTANCE

What would be the resistance of the two carbon wires having following colour bands?
Orange, Green, Black, Silver

White, Violet, Red, Golden

a) The resistance of first wire be

Orange Green Black Silver

3 5 - +10% = 35W (+ 10%)
b) The resistance of second wire be
White violet Red Golden

9 7 00 +5% = 97OOQ(+5%) [ B
What will be tolerance if there is no fourth'colous71 | “~ | 0 L :
It will be 20% if there is no-fourth '2alour-5ana prmted an carnon resisior.”
How is a rheostat used as a ')C‘tc 1 |a‘ Hivic ery ' | LHR-2013
Rheostat: -
Itisa ww‘e waouna aJroumd ¢ /ambl‘e- Jgsistance consisting of a bar wire of manganin wound
around en frisuleting ylmde

Potentlal Civiaer:

M .Ilt can heluded-isa potentlal divider if battery is connected

I % 6l | %
Y |
J Jh
W
R

5'w A and B of rheostate. Current through wire is | :ER

= resistance of wire AB. The potential difference across B
and C of wire AB is given by

J'HH

Use of rheostat as potential divider
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(51)

Ans:

(52)

Ans:

(53)
(54)
(55)
(56)
(57)

(58)

4“‘;

J Y ns:

mamm

Vg =11

\%
=—r
R

r is the resistance between B and C _ {

v. =Ly

BC TR (Y !
When sliding contact C is at B théri r30, “/s:=0! Wien siding coritact moves away from
B, valtie bf rlincreases-dus to incregse\Gf lerigtn of wire due to which potential between
BC incieais. |7 cortact be at A, =R then Vec=V. In their way, potential between B and
C-coitinuolsly, varies:

LNzt e weant by tolerance of a resistor? Write the value of tolerance of silver and

gold. FSD-2019 (G-I)
By the tolerance we mean that the possible variation from marked value.
The ring at the second end determines the tolerance or percentage accuracy as

following

Silver + 10%

Gold £ 5%

If there is no fourth band, tolerance will be + 20%

What is thermistor? Give its applications. SGD 2013, RWP-2019 (G-I)

A thermistor is a heat sensitive resistor usually made from semiconductor. One type of
thermistor has negative temperature co-efficient of resistance that is its resistance falls
when its temperature is increased. Thermistors with high negative temperature coefficient
are used for resistance thermometer in very low temperature measurement of the order of
10K. Thermistors with positive temperature co-efficient are also available.
PAST PAPER SHORT QUESTION

Describe a circuit which will give a continuously varying potential.

LHR- 2017 (G-I), SGD-2017, DGK-2017, RWP-2022 (G-I1)
What is meant by tolerance of a resistor? Write the values of tolerance of silver and gold.

FSD-2019 (G-I)

What is thermistor? Give its applications. RWP-2019 (G-I)

How does Rheostat work as variable resistor? GRW-2022 (G- '
Calculate the resistance of a carbon resistor of a carbon resistor wzith first-bord Red| .:seém?d'
bond, Violet, third bond Orange and fourth bon'i have Silver calotrs, | M1 N-20227G-11)
Colour code of carbon resistors,-tsualiy_ ccrisigts, of fO'Jr b1no.) |Starting from left,

interpret thn dlfferent cnlour La ]d.o Wit e anp e = DGK-2022 (G-1I)

R AND POWER DISSIPATION IN RESISTOR

A% m_j_ tab teat dissipated through a bulb of 60w in two hours?

SOWER

Heat=P " t
=60" 2"~ 3600
=4.32 ' 10° Joule
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(60)

Ans:

(61)

Ans:

(62)

(63)

(64)

Ans:

(65)

Ans:

(66)

srﬂ"_«’l'b@gu_rrgl_ ﬂuvg AN |~ ..B0uiTe when some current flows.
o emiisithricansz. | 1 L "o Potential Difference is an effect of emf.
. _lt_caﬂr_ele_ge_;ga .' e It may be zero
i) e tisigiyenioy-ine relation. e Itis given by the relation.
L YEEV I V=E-Ir

Write the unit of a) conductivity b) electric power c) EMF d) Temperature
coefficient of resistance.

a) Conductivity  :- Ohm™ m™ or mho m™ or siemen
b) Electric Power :- Watt
c) emf - Volt'= | Joule -

) Goulink

d) Tempeat re-Coetficieny of resistance.- Kl
An ordingiy pulk, iz rharked €0 watts 200 volts. What is the resistance? (FSD 2014)
Civeh datalis '

L2 0
V =200V
As we know that the formula of power is
VZ
P=—
R
2 (200)*
P 60

PAST PAPER SHORT QUESTION
Is the filament resistance lower or higher in a 500 W, 220 V light bulb than in a 100 W,
200 V bulb?
LHR-2017 (G-1), DKG-2017 (G-11), LHR-2022 (G-11), GRW-2022 (G-1), BWP-2022
(G-1, 1)
Prove that : Volt x Ampere = Watt. LHR-2022 (G-1)

13.8 ELECTROMOTIVE FORCE & TERMINAL POTENTIAL DIFFERENC

What do you understand by close circuit and open circuit?
A circuit having external resistance zero (R=0) from which current flows is known as
close circuit.

A circuit having infinite external resistance (R=o0) from which no current flows is known ™

as open circuit.
Differentiate between EMF and P.D?

—am:'-,mmlmmnm

e |t is a potential differe it is“a \Cotendal @ifference across the

e Voltmeter connected with source | ¢ Voltmeter connected with source
measures emf with open circuit. measures Potential Difference with

closed circuit.

Under what condition, the terminal voltage is greater than EMF of the battery?
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Ans:

(67)

Ans:

1685
(69)

(70)

(71)

(72)

Ans:

(73)

Ans:

When battery is being charged by some other source of emf, then terminal voltage of that
battery will be greater than its emf. -
What is electromotive force and give its units? e \LHE-2043)
In order to maintain a constant current thraugh a circuit,-souive, of leriergy s 1g3uirea 10
supply power equal to that which s dissipzted as'héat'in rosistencs. T he °f“ngth of such
a force is called as electromotive faice. Alse welcen refine 2mfas ¢ nr*rgy supplied to unit
charge by tha cell
A devire vwhich-sonverts rien- eleUrl eneray ;;‘.Lo the electric energy is called a soruce of
electrorfioti e farce. '
The it or emfFis oulefcuuiomb WhICh is volt (V).

PAST PAPER SHORT QUESTION

' F |Sungwsh between EMF & Terminal Potential. GRW-2019 (G-1), BWP-2022 (G-11)

Explain why the terminal potential difference of a battery decreases when the current
drawn from it is increased? LHR -2021 (G-1), MTN-2022 (G-I)
What is the difference between electromotive force and terminal potential difference?
DGK-2017 (G-11)
What is meant by an electromotive force (emf)? Give its unit. RWP-2022 (G-II)

13.9 KIRCHHOFF’S RULES

State Kirchhoff’s 1%t and 2™ rule.

Kirchhoff’s First Rule

It states that algebraic sum of currents meeting at a point is zero. This is called

Kirchhoff’s current law Kirchhoff’s 1% rule is also known as Kirchhoff’s point rule.
2=

Kirchhoff’s Second Rule &

It is stated as: {F

Algebraic Sum of voltage changes across a closed circuit or m

£,

loop must be equal to zero.

Accordlng to law of conservation of energy, the total change
in energy of our system is zero.

Thus +E; AQ-IR; AQ —E; AQ —IR,AQ =0

Or Ei—-IR1—-E;—IR;=0 -
Is the principle of conservation of energy applicable to c!canqol ciley m‘a : -
Yes, prmC|pIe of conservation of ergy i appiicable o ﬁloct ical ¢reuits it 15 usually
applied in the form of Kiichpff’s v@itage "‘w ‘which stz te 5 thay a] zebraic sum of all the
potentlal dropsin a cloqnd Loc,p |s Zaro,

i.e. Z_'v = .O.' . = '
' \ FA:'I ! r?A,F'F':i-urIORT QUESTIONS
State Kitclifof s 1™ and 2™ rules and write their mathematical forms.

\_IAHRPUR (AJK) 2017, SGD-2017 (G-11), FSD-2019 (G-1), DGK-2022 (G-I)

"Qlaie Kirchhoff’s First Rule. And write its mathematical form.

MTN-2019 (G-I)
State Kirchhoff’s 2nd rule and write its mathematical relation.
DGK-2017 (G-11), BWP-2019 (G-11), GRW-2019 (G-11)
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(77)

Ans:

(78)

Ans:

(79)

Ans:

(80)

Ans:

(81)

(82)

Ans:

(83)

Ans:

(84)

Ans:_

(85)

'_'. /‘\

13.10 WHEATSTONE BRIDGE
In balanced condition Wheatstone bridge galvanometer shows no defieciions, wiyy 7,
This is so because both the terminals of a galvanometer are-at:itia rarne potential, hepce
no current flows through the galvanometer: - }
Why a voltmeter can not-éad tha.gxact value of EMiF of a ce,ll /
When a voltmeter is connected across ¢. c2liy it drans some curren._from the cell. Hence,
a smal!piertial drepTakesiplace-ant aCtuarENFoi the cell decreases.
Draw g 'CikCui? dlcham ofa WktatStone bridge and write down its balancing
conditi¢n.
Crreuit Diggrarn-of Wheatstone Bridge

4
R,
=

<
Ly
Ly

When circuit is on, and galvanomete'r G shows no deflection, then bridge is said to be
balanced and the condition for this is

Ri_Ry

R, R,
When a Wheatstone bridge is balanced, no current flows through the galvanometer. Why?
It is due to same potentials at the two terminals of the galvanometer when resistances

R
R,,R,,R,, R, are selected such that& =2,

2 4

PAST PAPER SHORT QUESTION
What is Wheatstone bridge? How can it be used to determine an unknown resistance?
LHR -2021 (G-I)

13.11 POTENTIOMETER
Why should the potentiometer wire be long and uniform in diameter?
Potential difference is directly proportional to the length of the wire i.e. V.|

So, long wire of uniform diameter supports high value of P.D. wni¢h-tan)be used o

balance the P.D across a circuit. e Y ,' 3 -
What is potentiometer? Give its principle? | 71 | -
Definition: An instrument vehich moastres PD Vithéut dmv vwg ‘any crrent form the circuit.
Prmcm]e The P.D. acrass a/uniforri cenducter_is*directly proportional to its length
when acurstart u"rent is fiowing throwgn-i.

How cen You'chnt par? emf of'two cells with the help of a potentiometer?

Supppse|Ey & L are'emf’s of two cells to be compared. For this purpose potentiometer is

» hidericsd by connecting E; & E; separately. Let Iy is the balancing length for E; & E; is

¢e balancing length for E,. These two emf’s will be compared by the following formula:
El Il

E2 |2
That emf is proportional to balancing length in potentiometer.
Why potentiometer is an accurate measuring instrument?
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Ans:

(86)

Potentiometer is an accurate measuring instrument because it draws no current from

battery whose emf is required to be measured, and when no current is bem' drawn front— ! \

battery then its terminal potential difference equals to its emf,
PAST PAPER SHCRT QUESTION

Describe a circuit which wiii give c.eontiiuously \"ai.yir:g phtential.
CLHR- 2017 (Gl SGD=2017-5GK-2017, RWP-2022 (G-I1)
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