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TUPIGAL ML NPEE CHOICE QUESTIONS

- aqnetlc Field due to Current in a Long Straight Wire

11 f‘we iorce that appears as a result of the interaction between two moving charges is called
(a) induced force (b) electrostatic force
(c) magnetic force (d) gravitational force

2) The study of magnetism produced by electric current and electric current produced
by changing magnetic field is called
(a) magnetic field (b) electric current
(c) electric and magnetic field (d) electromagnetism

3) If a current flow through the wire directed out of the paper, the magnetic field is
represented by

(a) clockwise circular lines (b) antilock wise
(c) lines parallel to the wire (d) lines perpendicular to the wire
(4)  The magnetic field lasts only as long as the flowing through the conductor
(a) emf (b) voltage
(c) current (d) all of these

(5) The direction of magnetic field due to current carrying conductor can be
determined by
(a) left hand rule (b) right hand rule
(c) palm right hand rule (d) Fleming’s left hand rule
ENTRY TEST MCQS
6) Which of following is not the property of magnetic field?
(a) Magnetic lines of force emerge from N-pole and end on S-pole
(b) Magnetic lines of force fill whole space around a magnet
(c) Number of magnetic lines at a point gives strength of magnetic field
(d) Two magnetic lines of force can intersect each other

Topic 14.2: L N ara Ny [ (eldo~=
Force on Curreiit Carr\,wg_g)gol_Lg&_.1_c __\@g_ i:_”_
(7)  The SI unit.of magnetic ﬂﬁld strengit

(a) ampeje, | v - SOV WAL (b) tésia
(c) heniy | 4L T | e (d) weber
(8) dtectaz N ML L LT
& _>ejs-,\. Ariyt L - (b) NA' m™
O NAT (d) NAT m?
) Magnetic force on a current carrying conductor is given by
(@) ILBsina (b) ILB cos a
(c)ILBtana (d) IL ABsina
(10) The strength of magnetic field around the current carrying conductor is
(a) smaller near the conductor (b) greater near the conductor

86



Chapter—l4 Electromagnetism

11)

(12)

(13)
(14)

(15)

(16)

17)

(18)

(19)

(20)

(21)

(22)

.r_':

(24)

(c) greater at large distance from the conductor (d) zero near the conductor
Current carrying conductor experiences maximum magnetic forr° . a unioim,
magnetic field when it is placed [ )

(a) perpendicular to the field ) I {b) parati2l 0 the fiela.
(c) at 180° (1), a1,60° hn toefield
Magnetic force per unit ‘engr. _ ¢ eulrier; t ‘carrving-conductor placed in a
magnetic field is .~ |\ '

(a) ILB \f T . (b) ILB sin®

(c) 1B ' ' ) (d) none of these
Achrrent any"‘g conductor always surrounded by a

(@ chrsaervative field (b) electric field

'(c) magnetic field (d) gravitational field
Two parallel straight wires carrying currents in opposite direction
(a)repel each other (b) attract each other

(c) no effect produce (d) none of these

The symbol dot (.) represent the current flowing

(a) into the page (b) out of the page

(c) bothaand b (d) none of these

The magnetic field at a point due to a current carrying conductor is directly
proportional to
(a)thickness of the conductor (b) resistance of the conductor
(c) current passing through the conductor  (d) none of these
PAST PAPER MCQS

Magnetlc field strength is measured in terms of. GRW-2022 (G-I)
(a) Wbm™? (b) Wb
(c) NmA (d) As
Representation of a current flowing towards a reader is denoted by a; MIRPUR (AJK) 2017
(a) dot (b) dash
(c) cross (d) tick
One weber = MIRPUR (AJK) 2017
(a) Nm.A* (b) Nm*A?
(c) Nm.A (d) N'm.A*
A current carrying conductor experiences maximum magnetic force in a uniform _
magnetic field when it is placed SGD-2017 (G=B-. 17 |
(a) perpendicular to field (b) parallel to field , ~ ()
(c) at an angle of 60° to the field : (d) at an annlr ot ;80° 10] the ylnlc : y
One Tesla is equal to \ _ LA SWL- 2017
@NA'm* \ (b_)- Nmat | -
() Nm* A , Vol d) NAM-
Tesla car/ e \vritten a5 R T DGK-2017 (G-I)
(@ NATE 4L (b) NAm™
- @N 1A"n Vi e (d) NA'm
R pe' aiiel wires carrying the current in the same direction: BWP-2017 (G-1)
(@) repel each other (b) attract each other
(c) cancel their field in between them (d) no effect on each other
A cross (X) represents the direction of magnetic field: MTN-2019 (G-11)
(a) Out of page (b) Tangent to page
(c) Parallel to page (d) In to the page
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(25)  The magnetic force on a neutron in the magnetic field of 10 T is . RWP-2022 (G-1)
(A) zero (B) 1.6 x 108 :
(C) 100N (D) 1.6 x 10N

EMIRY LEST MCQS
(26) A current carrying conductor is/placed in a Ghiferm magnetic field parallel to it. The
magnedciinree exserienced by thie.condictor i
@ F==3 | b) F = 1/Bsir-- (c)F=0 (d) F = 1/Bcosd
(27)  There lung 'stiigight wires-A,“B and C are carrying current as shown figure. Then the
resuliany forne i3 is directed:
a A 8 C

14 2 b 34

i s e

(a) Perpendicular to the plane of paper and inward
(b) Perpendicular to the plane of paper and outward
(c) Towards A

(d) Towards C

Topic 14.3 & 14.4:

Magnetic Flux and Flux Density, Ampere’s Law
and Determination of Flux Density
(28) Magnetic flux and magnetic flux density are related as

magnetic flux density (b) magnetic flux x flux density = area

(@) magnetic flux =

area
(€) flux density _ magnetic flux (d) flux density = Magnetic flux x area
area
(29) Direction of magnetic flux is
(a) normal to the surface (b) parallel to the surface
(c) at any angle (d) no direction
(30)  The relation of g = 2“0' is called
zr
(a) Faraday’s law (b) Gauss’s law
(c) Ampere’s law ~{d) Lenz’s Jaw =, | | 7 |
(31)  Magnetic flux density is a guantity | UL UL s e
(a) scalar =\ (t) véctor!, /
(c) linear ' (d} hotitaz rigb
(32) Magn: 'tu- ings-af ro;m pa smq Lhr ough an-area Is called
(a) magnetic figld | | WARA— (b) magnetic flux
(c) maghetic ircuctic r]_ - (d) electric flux
(237155 he relaticnfsrine magnetic flux is given by
T M) SBA (b) ¢, =BxA
(©) 4, :% (d) ¢, =BAsin 0
(34)  The unit of magnetic flux is called
(a) tesla (b) weber
(c) gauss (d) none of these
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(35)

(36)

(37)

(28)

(39)

(40)

(41)

(42)

(43)

(44)

(45)

The unit of permeablllty of free space is
(a) WbA 'm™

(c) WbA ' m™

Magnetic flux would be zero when

(a) Bis parallel to A

(c) Bis pemendlcular to A

The rraq Aatic Fax Wikt be, maxirauim '\,'f\en iy

(a) 2707
(c) 99°

Amepere’s expressed as

\-"') L(BXAL) /uo
(©) Z(BoAL)z%

(b) WhA 2m™*
(d) WhbAm*

(), E i¢ aloagito, A,
(d) hoac ofl these

w2 angle between B and A is
(b) 60°
(d) 0°

(b) D (BeAL) =y,
() Y(B-aD)="¢

A long tightly wound coil in the form of cylinder is called

(a) solenoid
(c) bothaand b

(b) toroid
(d) resistor

When the current passes through the tightly wounded coil, it behaves like

(a) phantom magnet
(c) bothaand b

(b) bar magnet
(d) solenoid

According to Ampere’s circuital law the magnetic field along the axis of solenoid
with n number of turns per unit length is given by

(@ B=y,nl

(© B:ﬂ—OI
n

(b) B =]
(@ B=-"-

0

PAST PAPER MCQS

The current loop can be imagined to be a
(a) bar magnet

(c) solenoid

S.1 unit of m 1gnetlc permeability is:
(a) Wh A™ m

(c) Wb mA™

The Sl unit of magnetic induction is
(a) weber

(c) tesla

with a North pole and South pole

(b) phantom bar magnet

(d) toroid
GRW-2019 (G-I)
(b) Wb m?
(d) Wb Am™ e
GRW-20194GA5 )\ |
(b) henry -~ ([~ % (( A
-Ld) guass, ¢ o Ly —

In current carrying long soIPn0|d 'me magn: atiy |e d pr )du« ed anes, nctocpcnd upon.

(a) the radiay of solensid '.

(c) curt ert flovsirio-througtl | oI =n0id

The magnziic fizld inside, a ,ur' erit carrylng long solenoid is

2) [ihn- .mrform
'~__-,c‘ el‘ll aim'anu strong
I
The relatlon B= Hol is called:
2rr

(a) Ampere’s law
(c) Lenz’s law
Unit of magnetic flux density is.

, SGD-2017 (G-I)
\b rUMbLET or turns per unit length
-4) all of above
SGD-2017 (G-I11)
(b) weak
(d) zero

FSD-2019 (G-I)

(b) Faraday’s law
(d) Gauss’s law
SGD-2022 (G-II)
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(49)
(50)
(51)
(52)

(53)

(54)

(55)

(56)

(57)

(a) Wb m™ b)NA'Tm?

(c) tesla (d) All of the above _ ~ {1

The Magnetic Flux Density is measured in: | BWP-2019 (G

(a) Weber i {b) Wekerim® | || -

(c) Tesla/m? (djNm), _

Formula for. magnetic field! due/tg'solenbic| is givenpy: | L MTN-2019 (G-I)

@) pol 31 - (2 pon

(€) poSi T el (d) ponl

Thealve of perme aL“'.ty of free space is given by : MTN-2019 (G-I)
e L0 Nuh Atm (b) 4n x 10’ Wb A™'m™*

) 4n x 10" Wh Am* (d) 4n x 10’ Wb Am™*

The S.1. unit of magnetic induction is: MTN-2019 (G-1I)

(a) weber (b) gauss

(c) tesla (d) Nm

If 300 turns of wire are wounded on 10 cm length, then number of turns per unit length is
DGK-2022 (G-I)
(a) 100 (b) 2000
(c) 1000 (d) 3000
If current flowing through a solenoid becomes four times, then magnetic field inside it becomes.
DGK-2022 (G-1I)

(a) Half (b) Two times

(c) Three times (d) Four times

Magnetic field due to current carrying straight varies as . RWP-2022 (G-1I)
1

(a) =2 (b) r’
1

(c) = d)r

r
ENTRY TEST MCQS

The magnetic field in a certain region is given by 40i —18k . How much flux passes
through a 5.0 cm? area loop in this region if loop lies flat in YZ plane?

(a) 90 x 10" Wb (b) 2 x 102 Wb

(c) 2 x 10° Wh (d) 9 x 10" Wb

Due to 10 amperes of current flowmg ina "u cular coi! 5720 crq lemth e maqm*-r fieid
produced at its centre is 3. 14x10 Ne Her/m’. ¥lie hu mwer af wur ns in tne coitwill be

(@) 25 |\ avi (USC '

()20 - ¢ Py, VoWV Ad), 1004

mmﬂ

\58)

Torceona Movmq Charge in Magnetic Field and Motion of
Charged Particle in an Electric and Magnetic Field
A charged particle moving in a magnetic field experiences a resultant force
(a) in the direction of field
(b) in the opposite direction of field
(c) in the direction perpendicular to both the field and its motion
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(59)

(60)

{éij
(62)
(63)

(64)

(65)

(66)

(67)

(68)

(E9)

(70)

(d) in the opposite direction to its motion

The direction of force experience by a charged particle movmn A magngiie,
field will be \

(a) parallel to the field

(b) opposite to the field

(c) parallel to its direction _ \

(d) perseriicular to botirthe 1idld and yzlcciy vestsi
When ‘acharrgec-particle \mives-throtygn a magnetic field, the effect of the field
changes tin¢ parti; Ios )

(a) 5peed . (b) mass
djeneryy (d) direction

T he total charge moving in the piece of wire

(a) ALq (b) nig

(c) nAg (d) nALq

The force F = F, + Fp, in the equation is called

(a) deflecting force (b) restoring force

(c) lorentz force (d) none of these

The electric force can

(a) change the speed of particle (b) cannot change the speed

(c) has not effect (d) all of these

If an electron projected in a magnetic field with a velocity v, it will experience a
force given by

(@) F=—e vxB (b) F=+¢e vxB

(c) F=—e VB (d) F=+e v.B

The magnetic force experienced by a charge particle moving in a magnetic field will
be maximum if it moves

(a) at an angle of 60° to the field (b) parallel to the field
(c) anti parallel to the field (d) perpendicular to the field
Work done by magnetic force is
(a) maximum (b) Fyy d cos6
(c) zero (d) Fn d sind
The mathematical relation for drift velocity is given by
(a) v = InAg (b) ve——
nAQ [ RS
1 - .|’\1 WoN [ @0
V=—— , 1 \/ =—- | _ "
© V=1oag QO L@ i

The magnetic force exner'enced Icy a cr arge particle I: .uvmg ir-d magnetic field will
be zer() i it ingwes ™ -

(a) at aif aﬂle of | »CO tn the 1Jel:l (b) parallel to the field
(c) anti paralle! o the field- (d) bothband c

Y] “ha chawadsnoving perpendicular to B experiences

2 viaximum force (b) minimum force
(c) no force (d) none of these

PAST PAPER MCQS
Work done on a charged particle moving in uniform magnetic field is:
LHR-2021 (G-11), LHR-2022 (G-I)

91



Chapter—l4 Electromagnetism

(71)

(72)

73)

(74)

(75)

(76)

(77)

(78)

(79)

(80)

(81)

(a) maximum (b) Zero
(c) Minimum (d) Negative ;
The magnetic force on an electron movmg with speed 10° m/sec nerpenidicatarto tha
magnetic f|eld of strength 1 web m [ _ || GRW-2G22.435-1T)
(a) 1.6x10 °N (016 101%1
(c) Zero (¢)1.5% 10 IN
The maanetic force on an electyor, irayzlling at, 10° e parallel to iile magnetic field of
strength 1 Tesleis: : FSD-2019 (G-I)
(a) 10 - 1 ) e (b) 10° N
(r‘\ @ L h . (d) 16x10—12
Sf\ae ectron tr avellmg at 106 m/s enters parallel in a magnetic field of 1 tesla, the magnetic
f' Srce acting on it is: RWP-2019 (G-1)
(a) zero (b) 102N
(c) 10°N (d) 1.6x10 2 N
When a charged particle is projected opposite to the direction of magnetic field, it
experiences a force equal to: RWP-2019 (G-1)
(a) quB cos6 (b) quB sin90°
(c) quB (d) zero

When a charge is projected perpendicular to uniform magnetic field its path is.
SGD-2022 (G-II)
(a) spiral (b) circular
(c) helix (d) ellipse
The charge moving perpendicular to magnetic field experience force.
MTN-2022 (G-1)
(a) maximum (b) minimum
(©o0 (d) infinite
Work done by a magnetic force of 5 N when a g charge is displaced 2 mis:
LHR-2022 (G-I1)

(a) Non-zero (b) Zero

(c) 10J (d)5J

A 5m wire carrying current 2A at right angle to uniform magnetic field of 1.5 T. The force on the

wire is. DGK-2022 (G-1I) .
(@) 10N (b) 4N i
(c) 5N (d)2.5N , C(( .

A charge particle cannot be accelerated in | '\ _fizid.| "~ ! | (Rewpiar (G-

(a) electirc | (o a\'it‘ottorral L -

(c) magnetic Yy \ (d) scatar | '

) 20| L ENTR Y TESY MCQS
When & chama pat ticle! mip| /e¢ in-wiagnetic field at angle 45° the trajectory of charged
particle’is

b _’)‘__,-Il’f‘lt AL (b) Straight line
) =elx (d) Parabola

. N . . E .
If the velocity of electron entering in velocity selector is v < B’ the electron will

(a) Move straight . (b) Deflect towards I'E
(c) Deflect towards B (d) Move in circular path
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(82)

(23)

(84)

(85)

(86)
(87)
(88)

(89)

(90)

G0 |

(92)

Determination of e/in of an Elsciron

If Fr, = Fe, then the velocity, of charye patticle i

a)v=ER- \ | 1 ! (b \/=_E.
( ) = v Y T A B
() V= :{ (d) none of these
_(,' alge :o iag .atlo (e/m) of a charged particle is also called
“(a)'specific charge (b) specific force
(c) bothaand b (d) magnetic ratio

When a charge particle enters a magnetic field it will move on a circular path of
radius

(@) r=2 (b) r="0
mv gB
(c) r=aM (d) r=39m8
B r
The relation for e/m of an electron is
2V2 2V
a b) —
(@) (b) r
2V
C) — d) —
() Br2 ( ) BZrZ
e . .
— is maximum for
m
(a) electron (b) proton
(c) helium nuclei (d) neutron

An electron enters a region where the electric field E is perpendicular to the
magnetic field B. It will suffer no deflection if

(a) E=BeV (b) B=eEN

(c) E=Bv (d) E=BeV/2

The ratio of electric field to the magnetic field has unit

(@ m (b) m/s i

(c) m/s? : (d) kgm/_s - . -
The value of e/m of an electron \ i
(a) 9.43 x 10*°Ckg* \ (9 N R > kq*

(c) 1.76 x 10 Ckg™ Ry | fd} 9.43 x 16" Ckg ™

The ci rcm:ar tr:ij[J”' of cha. ged particia-s gamed easily by

(a) gravitatiorial fiefd | | 1§ (b) magnetic field

(c) P'nct icitield, |\ LT (d) nuclear field

PAST PAPER MCQS

{1‘ @t harge is at rest in a magnetic field then the force on chargeis GRW-2019 (G-II)

(@) q(vxB) (b) q v B sind

(cqvB (d) zero

The value of = is smallest for: LHR-2019 (G-1)
m
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(a) Proton (b) Electron
(c) B-particle (d) Positron
1 20
(93) Theunitof E is NC™ and that of B is NA m™ then the unitc L{ is: | 12HR-2019 (G
(a) ms? (n ms |
(c)mist (G)ms™ [ ]
(94) Thee/mofnzutronis:— | '/ / ) ' LHR-2021 (G-1)
(a) Less-than efectran T _ (D) Zero
(c) Greuter thanielzctren’ - (d) The same as electron
(95) _ Theum ot ¢lectric.ana magnetic force is called: SGD-2022 (G-1)
e Naweli Toree (b) Newton’s force
{ | () Lorentz force (d) centripetal force
(96) E has the unit of: LHR-2022 (G-11)
(a) meter (b) ms™*
(c) ms? (d)s?
(97)  Charge to mass ratio of neutron is . RWP-2022 (G-I1)
(a) zero (b) 9.53 x 10°C kg*
(c) 1.758 x 10°C kg™ (d) 1.775x 10™MC kg™

ENTRY TEST MCQS

(98) A beam of ions with velocity 2x10°m/s enters normally into a uniform magnetic field of
4x10 *tesla. If the specific charge of the ion is 5x10’C/kg, then the radius of the circular
path described will be
() 0.10 m (b) 0.16 m
(c)0.16 m (d)0.25m

(99)  One proton beam enters a magnetic field of 10T normally, Specific charge = 10"'C/kg.
velocity = 10'm/s. What is the radius of the circle described by it
(@0.1m (b)1m

c) 10 m (d) none
Topic 14.8:

Cathode Ray Oscilloscope (C.R.O)
(100) The high speed graph plotting device is called
(a) CRO (b) galvanometer
(c) ammeter (d) ERG "
(101) The voltage applied across x-plates dlsplaces the spot alnnc Y |s arid-di plc,(;'-\mﬁr t
is proportional to . AWM [ [ P NO

-

(a) voltage \ o~ (W currﬁn _

(c) time \ (@) alio tl ésel |
(102) Beam ot giestrons r‘?nuekaﬂ edias,

(a) positive rays "~ | TN ) ~(b) gamma rays

(c) cathpdé rays, | | | 4 LA (d) cosmic rays

(103)., ks fatnode ray tubs the electrons are produced
| M) Dy applying an electric field to y-plates  (b) gamma rays

d |

) trom fluorescent material (d) by heating a cathode
(104) Cathode ray oscilloscope works by deflecting beam of

(a) electrons (b) neutrons

(c) positrons (d) protons
(105) When filament heats, then it emits

(a) electrons itself (b) electrons from cathode
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(106)

(107)

(108)

£,00)

(110)

(111)

(112)

(113)

(114)

(115)

(116)

(117)

(c) radiations from anode (d) protons from cathode
The function of grid in CRO

(a) controls the number of electrons accelerated by anode
(b) controls the brightness of spot formed ciithe screen

(c) bothaand b ) (7 nonz ¢hithase
In CRO the waveform crea ed b, swweepor time bas( jenerator|is)
(a) cosine wvave LY \ ’b, sinusgidal wave
(c) sav tecth'wave. = [~ {u) none of these
Electrit potertial on gr dls ' '
(2) opsitive |\ L (b) negative
o)eere - (d) none of these
. PAST PAPER MCQS
Filament in C.R.O: LHR-2017(G-I)
(a) controls the number of electrons (b) controls the brightness of screen
(c) has negative potential (d) emits electrons
The brightness of spot on CRO screen is controlled by: LHR-2021 (G-1)
(a) Plates (b) Cathode
(c) Anode (d) Grid

Output wave form of sweep or time base generator is:
LHR-2021 (G-11), GRW-2022 (G-I), SGD-2022 (G-I)

(a) Saw tooth wave (b) Digital wave
(c) Sinusoidal wave (d) Square wave
The function of three anodes in a C.R.O is SWL-2017
(a) to accelerate electrons only (b) to focus the electrons only
(c) to control the brightness of spot on screen  (d) to accelerate and focus the electrons
In CRO which component controls the brightness DGK-2017 (G-II)
(a) filament (b) grid
(c) anode (d) deflecting plates
Which of the following is not accurate potential measuring device? DGK-2022 (G-I)
(a) Voltmeter (b) C.R.O
(c) Potentiometer (d) Digital multimeter
In Cathode ray oscilloscope, grid controls. BWP-2022 (G-I)
(a) Temperature of Filament (b) Charge of Electrons
(c) Number of Electrons (d) Energy of Electorns
ENTRY TEST MCQS 298 e

Pattern of wave appears to be statlnnary or: SL resa iC RC‘ wheri, © L S -
(a) f, =nf, A =\ (l:)f
© f, L) o e EOR —Z«Ff
An instrurient, whnc 1 car meastire potentlal without drawing any current,is___

~ (@), vbltnetar |1 (b) galvanometer

'\r) cathigde ray oscilloscope (CRO) (d) ammeter

The diagram shows a trace on an oscilloscope set at 1.0 V' per cm on the vertical axis and
1.0 millisecond per cm on the horizontal axis. What is the peak voltage and frequency of
the alternating voltage applied across Y-plate?
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1 cm

F /\ ; ?l cm )
| R (]
X \ |
[ L AD A WV )
! é?_ ﬁlé::J_—:—_\l’—
[~ [\heak valiage!V |- Fiequency/Hz
(a) L5 — 500
K)115 250
i (c) 2.0 125
-' (d) ] 2.0 250

(119)

(120)

(121)

(122)

(123)

(124)

(125)

-\..I

W TN, v

Torgue on a Current Carrying Coil
The turning effect of force is called
(a) momentum (b) torque
(c) couple (d) moment arm
Mathematically, torque on a current carrying loop whose plane makes an angle of

a with B is given by

(a) IAB cotx (b) IAB sinx

(c) IABtana (d) IAB cos

The torque acting on a coil is minimum when vector area of coil is

(a) parallel to magnetic field (b) perpendicular to magnetic field
(c) antiparallel to magnetic field (d) none of these

The torque acting on a coil is maximum when magnetic flux through coil is
(a) minimum (b) maximum

(c) has any value (d) none of these

The torgue acting on a coil is maximum when plane of coil is

(a) parallel to B (b) perpendicular to B

(c) antiparallel to B (d) none of these

ENTRY TEST MCQS

Coil of a galvanometer is suspended in a radial magnetic field so that the deflectlnq v -

torque on the coil is always , (in usual symbols) .
(a) BINA cosa _(b) BINA singe— " | | .~ _
(c) BINA tana. | (A-EIMA IR N ™ L

A 100 turns coil shown it figure ezrrizs a Cllil’&"\t of, ? A in a nlaqnetlc fleld B of 0.2
Wbm?. ThP torque actmg on rI‘ero 13

[ ke - *“'x;
T T | T | ! N )

B

P i

(a) 0.32 Nm tending to rotate the side AD out of the page
(b) 0.32 Nm tending to rotate the side AD into the page

(c) 0.0032 Nm tending to rotate the side AD out of the page
(d) 0.0032 Nm tending to rotate the side AD into the page
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Topic 14.10:

(126)

(127)

(128)

(129)

(130)

(131)

(132)

(133)

(134)

(135)

(136}

(137)

Galvanometer .
If © is the angle between the direction o7 Bland nuiraal ) the p'.'ane- ot-the toir;then
torque on the rectangular-2oil is \ AT
(@) NIBA cos 6 ' _ (B N1A3 ¢in £
(c) NIAR ‘ar 0 vy Y “(dYncie of these
The westking 'of @@l DIC'eletiric meters (ammeters, galvanometer and voltmeter)
based upcri, h
() ragretic|fcree-2xerted on the moving charge

B Shernieal effect of current

) magnetic effect of current

(d) none of these

If the plane of the current carrying coil with N turns of area A, makes an angle 6
with the magnetic induction B, the torque on the coil is

(a) NIBA cos 6 (b) NIBA sin 6
(c) NIAB tan 6 (d) none of these
The working of galvanometer depends upon
(a) magnetic force exerted on the coil (b) torque exerted on the coil
(c) momentum of coil (d) all of the above
The current passing through a coil of galvanometer is given by
co co
a) — b) —~
@) BNA (b) AB
BAN COA
c) — d) 22
(©) v (d) BN

Concave pole faces of the magnet and soft iron cylinder in galvanometer are used to
make the field

(a) strong (b) weak

(c) radial (d) radial and stronger

The shunt resistance is also called

(a) low value bypass resistance (b) high resistance

(c) specific resistance (d) bothband c

Galvanometer works on the principle of conversion of electrical energy into

(a) mechanical energy (b) light energy .

(c) nuclear energy _(d) solar energy~.= % | | A
In pivoted type galvanometer the-coil is pivioted kigtiveeriy | * [ L = 0~
(a) two jeweled bearings .~ (b thres jeweled bearings

(c) one jeweled bearings | | /Y (d) fourjewbled vearings

Deflectior, per upitstrrent Is caliec, .

(a) sensitivity\of voitmeeer! | | " (b) sensitivity of ohm meter

(c) sensdtiviity o1 amnmeter -t (d) sensitivity of galvanometer

The galvangmztei in which the coil comes to rest quickly after the current passed

LGk ior the current is stopped from flowing through it is called

(@) stable galvanometer (b) dead beat galvanometer

(c) bothaand b (d) none of these

The relation between | and the angle of deflection in a moving coil galvanometer is
(@) 1o (MIm%
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(138)
(139)
(140)
L1a3)
(142)

(143)

(144)
(145)

(146)

(147)

(148)

(149)

MG censitavity of ammeter

(€) locsing (d) I oc cos®

An ammeter is an electrical instrument which is used to measure

(a) voltage (b) current

(c) resistance I {d) all oftliese '
Lamp and scale arrangemant is { ised in salvenamietl; té rhegsure Lhe
(a) current (B)vcltige, | -
(c) toraua v \_Adj anolgor deflectlon

The loacurrént-wequl red tenracude-Lim deflection on a scale placed 1m away

from miridr oi galvarnome tar'is called
(@) st nsitivity gfvolteeter

7T'he galvanometer in series with a high resistance acts as a
(a) voltmeter (b) ohm meter
(c) ammeter (d) CRO

The sensitivity of a galvanometer can be increased by

(a) decreasing the area of the coil
(c) decreasing the number of turns (d) all of these
To convert the galvanometer in ammeter

(a) shunt resistance is connected in parallel

(b) shunt resistance is connected in series

(c) no resistance is connected in any combination

(d) none of these

In an ideal ammeter shunt resistance is
(a) low resistance (b) infinite
(c) intermediate (d) none of these
A voltmeter always connected in a circuit in
(a) parallel (b) series
(c) bothaand b (d) none of these
The shunt resistance is given by
@ R, =2 (0) R, =0
I +1, -1,
I R I,R,
(€ R, = (d) R, =%
I, -1 |g +1 o
To convert the galvanometer into voltmeter the high resistance.is divein by
(@ R, :Ii+ R, \ A (b, R, = '}:""__"-Rg-._ _
9 L\ \ A
— — \ VL i e =V
©) Ry=i-+ iy~ S ) Ry = —
R g AR ' Ry
To ifjcréaseithe\rangz-of voltmeter the series resistance is
V(Y ihersased (b) constant
(<) decreased (d) none of these

PAST PAPER MCQS
When ohmmeter gives full scale deflection, it indicates,
(a) zero resistance (b) infinite resistance
(c) small resistance (d) very high resistance

(b) sensitivity of ohm meter
(d) current sensitivity of galvanometer

(b) increasing the magnetic field

T

GRW-2019 (G-1)
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(150)

(151)

(152)

(153

(154)

(155)

(156)

(157)

(158)

(159)

Method “Lamp and scale arrangement” is used to measure the

(a) voltage
(c) torque

In order to increase the range of voltmeter ;. is:

(a) increased

(c) unchanged

Galvar\ﬂ Stor is sensitive; vl theh 2/BAM s
(@) smatt

(c) large _

$hurt Resistanséis:

“(@)*higii Resistance

(c) infinite Resistance

SGD-2017 (G-1I)
(b) current .
(d) angle of deflectien | | '

|| (RWPIICISG-T)
(b, decieastd _
(a)inerdasad by 4-amgs!
' DGK-2017 (G-11)
(b) zero
(d) negative

BWP-2019 (G-1)

(b) zero Resistance
(d) low Resistance

To convert a galvanometer into a voltmeter a high resistance is connected.

(a) in series

(c) in perpendicular

Range of voltmeter can be measured by.
(a) increasing high resistance

(c) increasing full scale deflection current

A voltmeter is always connected in.
(a) Series
(c) Place of battery

MTN-2022 (G-1)
(b) in parallel
(d) along tangent

MTN-2022 (G-I11)
(b) decreasing high resistance
(d) changing resistance of coil

BWP-2022 (G-I)

(b) Parallel
(d) All these

To convert a galvanometer into a voltmeter, a high resistance connected in series with

galvanometer is given by
Vv

@ R h 5 _Ig
Rg
V

(C) R h = |_ -R g

9

BWP-2022 (G-11)
Vv
(0) o+, =R,
R, °

\Y
(@ ;- +R, =R,

9

ENTRY TEST MCQS

The galvanometer resistance is 100Q2 and gives full scale deflection for 30mA. If it is to .

changed to voltmeter of 30 V range, the resistance added will be

(a) 900
(c) 500 O

(b) 1800 © I~ (| .
- (d) 10029 Ve Ys '

-

An galvanometer has a regisiance Z2Q mu gives full s ale' deflection for a current of 1A.

it is used to convert |nto an cm r‘ntu
formeei IS ) -
(a) 3Q7 '

(@, (p5/72)R)!

| 15 % : |
TRR 1

NN
ot 14.11:

Frange 28A.

¢ resistance of ammeter thus

“(b) (72/25)02
(d) 750

AVO-meter (Multimeter)

(160) Which of the following is not an electromechanical instrument

(a) galvanometer

(b) voltmeter
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(161)
(162)
(163)

e

(165)

(166)

(167)

(168) Which of the following is not accurate measuring device?
(a) Digital multi-meter

(169)

(170)

(c) specific resistance

(d) none of these

In order to increase the range of ammeter, the shunt resistance is_

(a) decreased

(c) kept constant -
AVO-meter is used to measure thiz
(a) resistanca \
(c) volrage

Ohmmiteris used mea~ U|e

(@) fesistanch |

(A% ) a4

(b) increased

Lo(dall pithese

(b} curient!
) all of these

(b) current
(d) potential difference

in voltmeter measuring part of AVO meter the AC voltage is first converted in to DC by

(@) resistor

(c) rectifier

Digital version of AVO-meter is called
(a) digital multimeter

(c) digital rectifier

DMM stands for

(a) digital ammeter

(c) digital measuring meter

(b) diode
(d) bothband c

(b) digital ammeter
(d) digital voltmeter

(b) digital multimeter
(d) digital voltmeter

The switch used in current measuring part of AVO meter for measuring of different

currents is called
(a) range switch
(c) selective switch

(b) power switch
(d) all of these

PAST PAPER MCQS

(c) Volt meter

GRW-2022 (G-I1)
(b) Cathode ray oscilloscope
(d) Potentiometer

Which of the following apparatus is used to measure current, voltage and Resistance

(a) Ammeter
(c) Avometer

ENTRY TEST MCQS
The switch used in current measuring part of AVO meter for

currents is called
(a) Range switch
(c) Selective switch

: (n A Pov._'_er ._s-;/vi-.f.cij \
(a)AILSf thase

BWP-2022 (G-I1)
(b) Voltmeter
(d) Galvanometer

n"*ea.m. g of (\I ’fel eRy

_.- L
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(Topical Multiple Choice Questions)
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KIPS TOPICAL SHORT QUESTIONS

14.1 MAGNETIC FIELD DUE TO CURRENT IN A LONG.STAAMSHT Wit

(1)

Ans:

()

Ans:

Describe right hand rule to find the-directior! of lings i magnetic field.! L i1R-2014
“If the wire is grasped in fist,of righthana with!th? thun'b hointing;ir| the direction of the
current, the fingers of the hiand wifl'ciicle [he wive in-the dirzciion ofihe magnetic field”
What isthie effect-ef Curient'passing tarcuohiafong straight wire? RWP-2019 (G-I)
When cizrrentipass throughia lonig sicaight wire then

o Circulérmagnetic field ')iuUUCGd around the wire.

¢  [The diradticr-sq field depends upon the direction of current.

«| % The'magnetic field lasts only as long as the current is flowing through the wire.

e The direction of the lines of force can be found by Right Hand Rule.

PAST PAPER SHORT QUESTIONS

14.2 FORCE ON A CURRENT CARRYING CONDUCTOR IN A UNIFORM

(3)

Ans:

4)

Ans:

(5)

Ans:

(6)

Ans:

MAGNETIC FIELD

Two wires having current direction opposite to each other are twisted together.

What will be resultant magnetic field?

Magnetic field produced by one wire is opposite to that of the other wire Hence, magnetic

fields are cancelled out and there will be no resultant field between the wire.

Do two long and parallel current carrying wires attract each other? Explain.

FSD-2013

Two long and parallel current carrying wires can attract or repel each other, it depends

upon the direction of current through the wire.

(i) When two long and parallel wires having current in the same direction, will attract
each other.

(if) When two long and parallel wires having current in opposite direction, will repel each
other.

Define Tesla. Write its mathematical formula. MIRPUR (AJK) 2015

In SI units, the unit of B is tesla (T). It is defined as

“A magnetic field is said to have a strength of 1 tesla if it exerts a force of 1 newton on 1

meter length of the conductor placed at right angles to the field when a current of l o

ampere passes through the conductor.

1T = 1NA‘1 . » I
. N [ e SR
I
Write down the factors uncn, \/v'n"h 1he feres ar curreat carry"ﬂg conductor placed
in uniform raagnetis field 'jepewds |\ RWP-2019 (G-1)

The mazgrituazofiire foice depenrds:iedn the following factors:
(i) _Thetgoree ¢ |> diractly p.uportlonal to sin o which is the angle between the
[coriductor cra tie field.

| NN F oc sina

(i) The force F is directly proportional to the current I flowing through the conductor.
Focl
(ili) ~ The force F is directly proportional to the length L of the conductor inside the
magnetic field.
Fo L
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(7
Ans:

(8)

Ans:

(9)
(10)
(11)

(12)

Ans:

(13)

Ans:

(14)

Ans:

(12),
o Aieg|

(iv)  The force F is directly proportional to the strength of the applied magnetic field B
FoB

Why do parallel currents attract and opposite currents repel-eacn thes? '

| BATM=2015
Two parallel current wires attract gagh othar heceut en agnetlc, field oebnediithe wire is
weak as compare to the sices,of thewiire:.
Two opposite current wires rapel ’eqcl: otael, boLauae n ag.uetlc fle'.u between the wire is
strong @s conipare-iv-ihe siaes of the\wire,
A congusipr) roitains |abiundance-gi charges. What can you conclude about the
maganetic Jielg due o statioiiary charges?
JAS, clirrent’ carvying conductor has magnetic field. Because stationary charges have no

elestricocairent so there is no magnetic field around the conductor. Magnetic field

produce only due to moving charges.
PAST PAPER SHORT QUESTIONS

Explain the principle of extension of right hand rule. LHR-2021 (G-1)
What is the effect of current passing through a long straight wire? RWP-2019 (G-I)
Define tesla and write its formula. SGD-2017 (G-1)

14. 3 MAGNETIC FLUX AND FLUX DENSITY

What is the difference b/w flux density and flux?

FLUX DENSITY FLUX
e Total number of lines passing through a | ¢ Total number of lines of force
unit area, if area is perpendicular to the passing through a certain area known
magnetic field lines as flux.
e |tisrepresented by B e Itis represented by @,
e B=Peitp_q o ®,=BeA
A
e Its Sl unit is wbm™ e Its S.l unitis Wb

Is it possible for two magnetic lines of force to intersect?

No, magnetic lines of force can never intersect. If magnetic lines of force intersect then
magnetic field intensity has two directions at the same point which is not possible. Hence
magnetic lines of force can never intersect.

How magnetic flux and magnetic flux density are related?

If ¢ is the magnetic flux and B is the magnetic flux density, then relat|on hetween thﬂm i< \

¢=BA

Here Ais a vector whose magnitiide is tile ‘arez, of 11» e.cﬂénL and \uh(,oe dirscton is
along the normal to the surface of the'eler .cnt

¢ = BA_co G or B=— ¢—— \/
iAoy 0
0 is thezmgle' Haty jesnitle directions.2f the vectors B and vector A.
Here A'ls the tlat surfatelarea-whose normal is at an angle 6 to the magnetic field.
Define rhagnetic-£lux and magnetic flux density.

L vlagheticniux:

“The dot product of magnetic field B and vector area A”.
Mathematically, it can be written as:

®, =B.A
@, =BAcosé
Magnetic flux density:
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(13)

Ans:

(15)
(16)

(17)

(18)

It is defined as:
“The flux passing through a unit area held perpendicular to the magnetlc field”.
® =BA -

o<,

What is magnetic flux ttrough aslarie surizce\oi area 20 cm?/ 1 is held parallel to
magnetic fisld B = 0.1 T insidz the fizid | (DEK 2013, -
When a plang surfacs is hig'd parallgl ip-the mzgnetic fleld then angle between magnetic

field ang vecton arge wily be '9C7

As, magnetic fiux sy, | L Aa -

AR A SBA T

' @, = BAcosd s
®, = BAcos90° = +
D, =0

So, there i is no magnetic flux passing through plane surface.
PAST PAPER SHORT QUESTIONS

A conductor contains abundance of charges. What can you conclude about the magnetic field

due to stationary charges? DGK-2017 (G-I)
A plane conducting loop is located in a uniform magnetic field that is directed along the x-
axis. For what orientation of the loop is the flux a maximum? For what orientation is the flux
aminimum? LHR -2021 (G-11)
What is magnetic flux and flux density? Also write their units.
BWP-2019 (G-11), MTN-2019 (G-I)
Differentiate between magnetic flux and magnetic flux density. Also write units of both.
LHR-2022 (G-1)

14. 4 AMPERE’S LAW AND DETERMINATION OF FLUX DENSITY ‘B’

(14)

Ans:

(15)

Ans:

(16)

Ans:

(17)

Ans:

(18)

Ans:

(19)

11
i

Is it possible to obtain on isolated North Pole?

An electron in motion produces its own magnetic field around the conductor in such a
way that its one end act as North Pole, while other as South Pole. Hence, single north or
South Pole formation is not possible.

Can a single proton in motion produce magnetic field? 1
Yes, a moving charge (either electron or proton) produces its_ magr i€} ac-Fely buty ni tne'
case of proton, the magnetic field produced-ic, very weak... \ [ ]

A wire is underlying a carpet ch one car fiiadl | vhe*hv r‘urrﬁnt is Flowing or not in
the wire? '

A current carrying conduuto r)r(c.uc= i's hwr m mnvt c fleld wihi \,h may be detected
with thehelp of a cenipass. \Céin pass vl Gy defiect when current passed through wire.
How caztyye Hatesmine! thg\pliariv.of ‘ sienoid?

The polarity; 07 the ends 6f @ zeienoid can be determined by the following method.

“Qrl |oolrinig|atitae ‘erid ot the solenoid, if the current appears to flow in the anticlockwise

| | livection,then this ends is north pole, and if it is flowing in clockwise direction then end
i< sguth pole.

What is Solenoid?

A solenoid is a long, tightly wound, cylindrical coil of wire. When current passes through
a solenoid, it behaves like a bar magnet.

Why B is not zero outside the solenoid?
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Ans: Since outside of a solenoid lines of force are in the same direction, so B is not zero. As

these lines are far scattered, so this non-zero B is very small as comha <a LO theringiiie,
the solenoid.

(20)  Give dimensions of permeablllty of free spacz u

Ans:  The unit of p, is = WbA r.’ ' A !
C =NATM A N F gl AT AR e kg mis 2 A2
The diniension of 1= ML 2A )
(21) State A=pers's 11w and vyvite J iiz. mathematical form.

Ans: “The sun! of'the \quai:tities..3.AL for all path elements into which the complete loop has
bean divided equais [, times the total current enclosed by the loop, where B, is the
L peiedriiity of free space.
T Sl system, |ts value is:
po—4n x 107 WhbA ' m™*

Z (B.AL ) = o |
r=1
(22) What is a phantom bar magnet? LHR-2014

Ans: A phantom bar magnet is a rectangular piece of an object, made up of iron, steel or any
other ferromagnetic substance or ferromagnetic composite, that shows permanent
magnetic properties. It has two poles, a north and a south pole such that when suspended
freely, the magnet aligns itself so that the northern pole points towards the magnetic north
pole of the earth.

PAST PAPER SHORT QUESTIONS

(19)  Give dimensions of permeability of free space p, . LHR-2017 (G-1)
(20)  Describe the change in magnetic field inside a solenoid carrying a steady current 1, if the
number of turns is doubled, but length remains constant. SGD-2017 (G-1)

(21) Describe the change in the magnetic field inside a solenoid carrying a steady current I, if
(@) length of the solenoid is doubled and the number of turns remains the same.
(b) the number of turns is doubled, but the length remains the same.
DGK-2017 (G-1 & G-11)
(22)  Write Ampere’s law and write its formula.
BWP-2017 (G-I), SWL-2019

(23)  Describe the right hand rule to find the direction of magnetic field inside a current carrying .~

solenoid. LER-2021L4545
(24) If a charged particle moves in a straight line through some regian -Jf,,pa( 2 (an y)u Y

the magnetic field in the region is zero? w8 T RsR2aGTy
(25)  State Ampere’s Law. Write down its mathematical expmss o | N [MITNEZ022 (G 1)
(26) What is the effect on migrietic +Eitl jinside <olenoid, if thi length of the solenoid is

doubled anc-number of turits semair, the same? : = MTN -2022 (G-11)

(27)  Describe jthe that nyen- rncg"]enc fiewd irisideve ot solen0|d carrying a steady current. If the
length 7 i Ienum n,m ber S| dau aleg-aiid number of terms remains same.
: DGK-2022 (G-I)

14.5 FORCE ON A MOVING CHARGE IN A MAGNETIC FIELD

(23) Can magnetic force produce an acceleration in stationary electron?
Ans: No, magnetic force acts only on moving charges as given by the relation
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F =q vB Sinq Q v=0
F=0
Hence, magnetic force is only deflecting force. It is not an accelerati 10 Torc2. |

(24)  Canacharge at rest be set into motion by b:inging asiagnet clogeto 2 EXxpiain G K-2012
Ans: By using that relation F =iq(vx B) zAagrietis farce,att ¢r\ a mbving/charge particles.
There i=nm inree on a-statibnary chiarges ¢0.a charne’ai rest cannot be set into motion by
bringirig-2 magnet-close'to'it,
PAST PAPER SHORT QUESTIONS
(28) ., Atg 1||ven instane. 2 praton moves in positive x direction in a region where there is a magnetic
o il incivenegative z direction. What s direction of magnetic field? Will the proton continue
NIRRT 5 move in position x direction? Explain. LHR-2017 (G-1)
{29) If point charge q of mass m is released in a non uniform electric field with field lines pointing
in the same direction will it make a rectilinear motion? LHR-2021 (G-1)
(30) Two charged particles are projected into a region where there is a magnetic field
perpendicular to their velocities. If the charges are deflected in opposite directions, what can
you say about them? LHR-2021 (G-1)
(31) Why does the picture on a T.V screen become distorted when a magnet is brought near
the screen? SGD-2017 (G-I), BWP-2022 (G-L, II), LHR -2022 (G-I1), RWP-2022 (G-I)
(32) Suppose that a charge “q” is moving in a uniform magnetic field with a velocity. Why is
there no work done by the magnetic force that acts on the charge g?
MTN-2013, SWL-2016, BWP-2014, BWP-2017 (G-1), DGK-2022 (G-Il), RWP-2022 (G-11)
(33) If a charged particle moves in a straight line through some region of space, can you say
that magnetic field in the region is zero. SWL-2013, DGK-2012, 2017 (G-I)
(34) Two charged particles are projected into a region where magnetic field is perpendicular
to their velocities. If the charges are deflected in opposite direction, what can you say
about them? DGK-2017 (G-I11)
(35) Define Lorentz force and write its equation.
DGK-2012, BWP-2013, 2015 (G-11), MTN-2015, SWL-2019
(36)  Electric force does work, while no work is done by the magnetic force. Why?
LHR -2021 (G-11)
(37) How can a current loop be used to determine the presence of a magnetic field in a given
region of space? LHR -2021 (G-I11)
(38)  Suppose that a charge ‘q’ is moving in a uniform magnetic field with velocity. Why is
there no work done by the magnetic force acts on charge q?

14.6 MOTION OF CHA “Mﬁli[ﬂkl&m?ﬁm
. MTIAETI'@EE&" |

(25) Compareg nle"‘?n\, ann .nogﬁe"c mlce»

Ans:  Electri¢ Fpirce\ Fi=g =1

Y _ﬁi\'-‘ |1t &ty dlohyrine direction of field E.

J .. o i i)~ It can perform work

(i) It can act on both static and moving charges.
(iv) It accelerates the charge particle.

Magnetic Force: F = q (\‘; %)

(1) It acts perpendicular to magnetic filed.
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(26)

Ans:

(39)

(40)
(41)

(27)

Ans:

(28)

Ans:

(42)

(A3VT.

“4)

(45)

(if) It performs no work.

(iii) Itis a bending force

(iv) It only acts on moving charges.

What is Lorentz force and how can it be formulared®
Lorentz Force: “Force ac’ing on a zharged-pariicie noying in an e/ertromagnetic field is
called Lorestz force.” '

Formulation: 4f o-is the cm;rg:: ori-aniicicinoving in a region where electric field E and
magneti field) 3 are simultanieously present, then q E is electric force & g vxB is the

1nagretic fores: “Vector sum of these forces is known as Lorentz Force on that charge q.”
iy o

F=qE+quxB
Here V is velocity of the charge in the electromagnetic field.

PAST PAPER SHORT QUESTIONS
Two charged particles are projected into a region where there is a magnetic field perpendicular to

their velocities. If the charges are deflected in opposite directions, what can you say about
them? LHR-2022 (G-1)
What is Lorentz force? Write down its formula. LHR-2022 (G-II)
Two charged particles are projected into region where there is a magnetic field
perpendicular to their velocity. If the charges are deflected in opposite directions, what
can you say about them? GRW-2022 (G-I)
14. 7 DETERMINATION OF e/m OF AN ELECTRON
Find the radius of an orbit of an electron moving at a rate of 2.0 x 10'/ms™ in a

uniform magnetic field of 1.20x10°T. RWP-2014, DGK-2015 (G-I)

Speed of the electron =V =2.0x10"ms™
Magnetic field strength =B=1.20x10"°T
Mass of the electron =m=9.11x10"*kg
Charge on electron =e=1.61x10"C
The radius of the orbit is

p= MV

eB

~ 9.11x10*'kgx 2.0x10"ms™ .
1.61x10™°Cx1.20 «10‘3T — SN -
r=943x107m '_ ' o~
What is the value of charjeito massirétie-of 2 3 ec'rrnn and whn"h :mentlst measure it?
Charge to mass ratio of elegtroyi is 1,75, 10" kg Whisi'is measured by J. J Thomson.

J — 7~ WHAST RAPER SHORT QUESTIONS
How caii ”cu al e 1maqr et Cflt“lL,. to-separate isotopes of chemical element?

MIRPUR (AJK)- 2017, SGD-2017 (G-1), LHR-2017 (G-I)

.\I'\'iw-doe'; tno iCture on a TV screen become distorted when a magnet is brought near the
“slreen? SWL-2017

How can you use a magnetic field to separate isotopes of chemical element?
MTN-2022 (G-1), DGK-2022 (G-I11), BWP-2022 (G-I, I1)
How can you make an electronic trajectory visible? RWP-2022 (G-I)
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(31)

Ans:

(32)

Ans:

(33)

Ans:

(34)

AnNs:

(35)

Ans:

14. 8 CATHODE RAY OSCILLOSCOPE

What are the components of electron gun of C.R.O.? )

Electron gun consists of filament F_which'heats cathece G-nhich emits efectryns. Three
anodes A;, A, and Az which are at’ high-positive poient.all with respecito cathode C,
accelerates and focuses the, esectiGr baqm o alscreen & astly-control grid G, which is in
front of-caihde C.2na Is7at negative, pltential witiv-zespect to cathode, control the number
of elecwr=int of thetrighiness ofisscracn

What i¢ se vy thath voltane? ) v

Sa jooth wc‘tajv it provided by time base generator which is T

L 40mnRereG—10 horizontal deflecting plates. This voltage

iricreases linearly with time for a period T and then drops to

zero. Thus due to this voltage, spot on the screen is deflected

linearly along x-axis for time T. “«—T1—> —>t

What are the uses of CRO?

USES OF CRO:

e The CRO is used for displaying the waveform of a given voltage.

e Once the waveform is displayed, we can measure the voltage, its frequency and phase.

e As the y-axis is calibrated in volts and the x-axis in time; we can easily find the
instantaneous value and peak value of the voltage.

e With the help of time axis, we can determined the time period of the wave.

e |t is used to obtained information about phase difference between two voltages by
displaying their waveforms.

What is the function of Grid “G” in Cathode Ray Oscilloscope?

It controls the no of electrons which fall on CRO screen, and hence controls illumination

of the display of graph on that screen.

Name main parts of C.R.O? GRW-2014

There are three main parts of C.R.O

(i)  The Electron Gun:

(i)  The Deflecting Systems

(iii) Fluorescent screen

What is cathode ray oscilloscope and galvanometer? GRW-2015

Cathode ray oscilloscope:

Cathode ray oscilloscope is an electronic instrument which can plnf qraph at da I(;.ii-

speed. - P [ ]
Principle ~ \ Ve T (R R
Galvanometer works on tfie )rmmm oF c"wvwswn ofi ¢ Iec trical e e gy into mechanical
energy. Waen current "nvxs na |L0[. *)Icced ir.magnetic field, it experiences a torque
which nlﬁdut)i’O{PtEI

Galvanongter:

ICis|¢n instiL m ’nf uSEd for the detectlon of electric current.

Pl Gizie

It is based on the principle that whenever a loop carrying current is placed in a magnetic
field, it experiences a torque which tends to rotate it.

What is the function of ‘X’ and ‘Y’ planes in CRO? GRW-2019 (G-II)
The Deflecting Systems
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(57)

(38)

Ans:

(58)

A_ﬂ!;:

This comprises of two pairs of plates usually referred as X and Y deflection plates,
because a voltage applied between the X plates deflects the beam hcrizontally i /te,
screen i.e., parallel to x-axis and a voltage applied across the.*7 plzte)s defiec’s thie e
vertically on the screen i.e. along the.y-axis, ' ' !

What are the functions oi anodes iz CG:R.O?! |

C.R.O has tkree anodes:

The ahoces AR, A viliick. aie lat l.'nh puSItlve potential with respect to cathode,
acceleréte'as Vgl 'as focus thz elecironic beam to fixed spot on the screen S.
Brigfly expiain the iunciion of filament, cathode, grid and plates in C.R.O. SWL-2013

.

. 17e Hean-of the electrons is provided by an electron gun which consists of an indirectly

ineated cathode, a grid and three anodes. The filament F heats the cathode C which emits
electrons. The grid G is at a negative potential with respect to cathode. It controls the
number of electrons which are accelerated by anodes, and thus it controls the brightness
of the spot formed on the screen.

The deflection system comprises of two pairs of plates usually referred as X and Y
deflection plates, because a voltage applied between the X plates deflects the beam
horizontally on the screen i.e., parallel to x-axis and a voltage applied across the ‘y’
plates deflects the beam vertically on the screen i.e. along the y-axis.

PAST PAPER SHORT QUESTIONS

What is the function of ‘X’ and ‘Y’ planes in CRO? GRW-2019 (G-II)

What is CRO? What is the function of grid in CRO? GRW-2019 (G-1), LHR-2019 (G-I1)

How does the graph pattern appear stationary on the screen of CRO? Explain the condition.
LHR-2021 (G-1)

What is C.R.0.? Also give its two uses. LHR-2021 (G-II)
Write uses of cathode ray oscilloscope. MIRPUR (AJK) 2015, 2017
What are the uses of CRO? FSD-2019 (G-I)
Name six essential parts of a CRO. MTN- 2014, BWP-2019 (G-11)
Write down any four uses of CRO. LHR-2022 (G-I1)
Draw saw tooth voltage wave form and describe it? GRW-2022 (G-I)
Write down two used of CRO. GRW-2022 (G-11), DGK-2022 (G-1)

What is the function of grid?  DGK-2022 (G-11), BWP-2022 (G-11), RWP-2022 (G-1)

Write down the main parts of C.R.O. BWP-2022 (G, | 1\ |

tmnmm
Write down the factors oi) vihichi *on cjud on ¢ rtu HnL Larrying «oil depend?
There fire;main five factors on'wi 'cr tchUc on.a current carrying coil depends.
(1 Ariolit o céirient threcgh cail

(i) -Stréngtn cf lexternal iwagnetic field.

IR0 Ared of e coil.
Yiv)~"Number of turns of the coil.

(v) Angle between magnetic field and Plane of the coil.

PAST PAPER SHORT QUESTIONS
A loop of wire is suspended between poles of a magnet with its plane parallel to the pole faces.
What happens if a direct current is put through the coil? What happens if an alternating
current is used instead? LHR-2017 (G-I)
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Ans:

(40)

Ans:

(41)

Ans:

(a2) |
As:

Is it possible to orient a current loop in a uniform magnetic field such that the loop will

not tend to rotate? Explain. MIRPLR (AJK) 2057
Write down the factors upon which the force on current carrvingscundauctcr pfaged in
uniform magnetic field depends. || RWP-201G-05-3
What be the orientation of a currer‘ccarryir g ecirinia magheticifiela so that-teique acting
upon the coil is (a) maximun® (b) cnimium, 4 W SWWIL 2017, DGK-2012, 2017 (G-1)

Is it possmlp to orient a currént lop it a unifarm wiagnetic field buch that the loop will
not tenarig rctate?-Explair, |

DGK-12013, MITI2012, SWL- 2013 + BWP-2012, DGK-2017 (G-I11)
How can & current loop ve-used to determine the presence of a magnetic field in a given
region oi space? ' LHR-2022 (G-1)

O cal & current loop be used to determine the presence of a magnetic field in a given

iegion of space? GRW-2022 (G-II)
Is it possible to orient a current loop in a uniform magnetic field such that the loop will
not tend to rotate? Explain. MTN-2022 (G-11), DGK-2022 (G-11), RWP-2022 (G-II)

14.10 GALVANOMETER

How the sensitivity of a galvanometer be increased?
As | = i

BAN
Hence, galvanometer can be made more sensitive,
If we,
(i) Increase B
(ii) Increase A
(iii)Increase N
(iv)Decrease ¢
How a galvanometer can be converted into voltmeter?
When a wire of high resistance Ry, is connected in series with a galvanometer, then such
arrangement is called voltmeter. High resistance is attached to draw minimum current
from the circuit and its value is given as R, = %- R, Voltmeters always connected in
parallel in a circuit . ([
How a galvanometer can be converted irioan ammeiei 2. | | —
When a wire of low resistance Fi. ls cnhqef‘mo in paraileq w Itlr a ganvanometer then
arrangement formed is cafle1 urmel'-\ oW r=su~Unce wire—called shunt resistance is

attached Ac, incr cJ.SP lkc ran 1e '\f g.avan meter: The value of Rs. is given as R, = 'IG R,

g
the 1-nrr.§ete‘r |S'a'1V\_/ay°.used in serles in a circuit

4\'sensitive'galvanometer cannot be stable. Explain why?

* the suspension wire is thin, it will have a small value of ¢ (torque constant). When the
current passes through the circuit, the pointer of the sensitive galvanometer vibrates about
its mean position due to small value of ¢ and large value of B, A and N. It comes to rest
after vibrating for a longer time. Thus, the galvanometer is not stable due to small of c
and large moment of inertia of the pointer.
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(48)
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What is a stable or Dead beat galvanometer?

Such a galvanometer in which the coil comes to rest quickly after the current passed throuigiy it or,
the current is stopped from flowing through it is called stable or deac-gat jalvangineier.

Show that the sensitivity and stability of a susgeridea moving coil galvainereier is
exclusive of one anothel1's., a sasifive. galyanometer caniot) be stable nor can a
stable galvznometer be sensitive. ' ' -

A sentitive galvanometeris onewhidh-nrodaces large deflection even for very small
current but galvanpinetes i<, stable-ii Its pointer quickly comes to rest when the current is
posged throwgh 'or cuirent is stopped through it. Usually, the pointer of a sensitive

advananieter does not come to rest quickly but vibrates about its equilibrium position for

some time before coming to rest. Thus a sensitive galvanometer cannot be stable.

If a galvanometer is not sensitive, then small torque does not effect its position and it
remains stable.

Write the formula used to convert a galvanometer into a voltmeter. Why the

resistance of voltmeter should be high?

Formula: Itis R, =IX—Rg

9
Where
V = range of voltmeter
I = current for full scale deflection in galvanometer.
“Resistance of voltmeter should be high so that no current flows through it, otherwise it
measures potential difference less than the actual value between two points across which
it is connected.
Briefly describe the experimental function of Galvanometer, Voltmeter, Ammeter
and Ohm meter.
Experimental function of Galvanometer is to detect current in the circuit, while voltmeter
measures potential difference across any two points in the circuit. Experimental function
of ammeter is to measure current in the circuit whereas ohmmeter measures electric
resistance in the circuit. :
Why a soft Iron cylinder is placed inside the coil of galvano= te'“’P (1 .
When soft iron cylinder is placed-inside'thz coil;of qa'mnc»rﬂetur the it rivikes the
magnetic field radial as wiiilas stras oerin. tum n armJLm torque |> iroduced in coil and
galvanomp ar fairly senc-me -
Differentiate Laew'oen uEI‘S!tI 7e aﬂd Lﬂea'* Beat Galvanometer

g A sehsililze. ga.‘van'dmeter is that for which

- C

0 BAN

has been made very small. Such a galvanometer can detect even the smallest of
current that passes through it.
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Ang

(55)
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e A dead beat galvanometer is the one whose pointer quickly comes to half after
deflection, on passing or stopping current through galvanometer. .

e Any given galvanometer cannot be, sensitive. aiiu- dead bfdr' (e stabics
simultaneously. So a compromise has th berm aLe .wtwetn sen Siti m L2500 stablllty of
a galvanometer _

How a-&z Alvanomctci can be'made, mire sensitive?

A galveiit reis: can be rnadle more.ccasitive by the following strategies:

(1) Klse bf'gnod'magne: toprovide large magnetic field to galvanometer coil.

i Lszcoil Gitlarge area of cross-section.

{ili)Use coil having large number of turns of good copper wire.

(iv)Use soft iron cylinder in the coil of galvanometer.

How can you prefer potentiometer over voltmeter? GRW-2019 (G-I)
We prefer potentiometer over voltmeter because it can measure e.m.f. or potential
difference very accurately without drawing any current from the circuit.

Define ammeter. How can we increase range of an ammeter? LHR-2019 (G-I1)
Ammeter is an instrument which is used to measure current of the circuit.

By using that relation R. = g We can increase the range of ammeter by

decreasing the value of shunt resistance R;.

Define current sensitivity of a galvanometer. SGD 2015 (G-I11)
Sensitivity of galvanometer mean that galvanometer gives maximum deflection by
passing small amount of current through it.

C

Because, |=
BAN

Thus 1o 0, since L:Constant
BAN

What happen to the current of a circuit of a load resistance of the circuit is musti- | | '

less than the voltmeter resistance, the voltmeter IS supposmJL to/ comp st in g2fieg o
the circuit? . \ el VN DER-20 17(&: II)
Voltmeter is always connected parorml i¥7 the Cilcuit o ' eaeu e aot niial difference
across any-tw/o points of fhe,_ circuit.|If e .ut.p(.Sqd Vel neter is colinect in series to the
circuit'thér it\caninet nigastie \,_a|U"e (f votential difference.

What is.m.e'an'_t'by" tlje_ ternh “theter movement’? (GRW 2013)

_'I'LT@, portior, efthegalvanometer whose motion causes the needle of the device to move
“alrGss the scale is usually known as meter movement.

PAST PAPER SHORT QUESTIONS

How can we increase the sensitivity of galvanometer? GRW-2019 (G-II)
How can you prefer potentiometer over voltmeter? GRW-2019 (G-I)
Define ammeter. How can we increase range of an ammeter? LHR-2019 (G-1)
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Why the voltmeter should have a very high resistance? SGD-2017 (G-1) & (G-11)
Define dead beat galvanometer and unstable galvanometer. - =2 1M
MIRPUR (A2
What do you know about sensitivity-af gal\ ar.o*‘ wter? | ' :
\ SGL-2017 (GH), FSD-2019 (G-1)
Why the vgiimeter should have'a very hign resistance?® '
4! ' LTS BWP-2017 (G-I), SWL-2017
What isidead ELeat ori stable yaivanometer? SWL-2017
VWira, happeri o e current of a circuit of a load resistance of the circuit is much less than

“ttlevoltmeter resistance, the voltmeter is supposed to connect in series to the circuit?

DGK-2017 (G-11)

What is galvanometer? On which principle it works? MTN-2019 (G-1)
Define stable or dead-beat galvanometer. LHR-2022 (G-1)
How a galvanometer can be made sensitive? LHR-2022 (G-I11)
How can a galvanometer made more sensitive? GRW-2022 (G-I)
Why the resistance of an ammeter should be very low? GRW-2022 (G-II)
What is a dead-beat galvanometer? GRW-2022 (G-II)
How galvanometer can be made more sensitive? ~ MTN-2022 (G-1), RWP-2022 (G-11)
Why Ohm meter gives full deflection on zero resistance? MTN-2022 (G-1)
Why the voltmeter should have a very high resistance?MTN-2022 (G-11), RWP-2022 (G-I)
Define current sensitivity of galvanometer. DGK-2022 (G-I)
Why the resistance of ammeter should be very low. DGK-2022 (G-I)
What is meant by Zeroed of ohm — Meter? BWP-2022 (G-I)
What is meant by sensitivity of Galvanometer? How can a galvanometer be made more
sensitive? BWP-2022 (G-11)

14.11 AV.O METER MULTIMETER

Draw a diagram of current measuring part of AVO-meter. (MTN 2013)
This part is actually a multi range ammeter. It consists of s e
number of low resistances in parallel with galvanometer. The- [ 'l _}
value of these resistances depend upon tte range st dmmaten.s, 7 ’}Em: =N T]
Range of current can be sesetted with thenelp! cf range's /v| chi. — -
What we £an measure wvnh a AYQ-Irstary -
Electric_current; e'ﬂctm Vo tagre a.nc electsi fesistance can be measured with an AVO-
meter. Only dre ol these \taree quantities can be measured at a time. Simultaneous

czsdreimen..or siiy two or all of the three is not possible by a given AVO-meter.

Fig. 14 .24

"What Is meant by DMM?

DMM means “Digital Multi meter” which measures current, voltage or resistance.

PAST PAPER SHORT QUESTIONS
What is digital multimeter? Give its two advantages over AVO meter. LHR-2021 (G-11)

Draw a circuit diagram of current measuring part of Avometer. RWP-2022 (G-11)
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