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f1LPLCALLMUILNGEE CHOICE QUESTIONS

.aqnetlc Field due to Current in a Long Straight Wire

J .. {15, Tintorce 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 f|eld
(d) Two magnetic lines of force can intersect each other Cm N (T
Force on Curreit Carr\, f‘g_@Qd_Lgtg_ch _*\/L\g_ii:_l I_
(7)  The Sl unit.of magnetic fl’-‘|d ,tret gtk

(a) ampeie, | ~ - § \ Ve (-b-)>teS|'a
(c) henit y | \ (d) weber
(8) 1teta=s 4 AL 4L
~ rfolaiN Aty L2 (b) NA' m™
NN ﬁ( JNAT (d) NA* m?
“9)~ 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
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11)

(12)

(13).

(14)

(15)

(16)

17)

(18)

(19)

(20)

(21)

(22)

G

(24)

(c) greater at large distance from the conductor (d) zero near the conductor
Current carrying conductor experiences maximum magnetlc force—n, a ur;i_fm"‘ﬁ

magnetic field when it is placed ™
(a) perpendicular to the field ) [ (b) paratizi1o the Fald
(c) at 180° , - (d), a 60° i taelfild

Magnetic force per unit ‘engr. in o luuert car ~ving-conductor placed in a
magnetic fe'd is - A

(a) ILB=" | o T ; "'(b) ILB sin®

(1B \ ) ' (d) none of these
Al “rent | any"‘g conductor always surrounded by a

{a corsaivative 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 GH. T (
(a) perpendicular to field (b) parallel to field 1 - 13l
(c) at an angle of 60° to the field _ (d) at an angle-Gf L80° 0] the _[mlc e
One Tesla is equal to \ _ | A SWL-2017
(@) NA'tm? g _(b)- Nmath | |
(c) Nm™* A~ A0 ) NAR-
Tesla (ﬂn;te\v ucm ap L™ \ Ao DGK-2017 (G-I)
(@ NATCE (b) NAm™
- ©.N 1amit A (d) NA™m
" T paiatiel wires carrying the current in the same direction: BWP-2017 (G-I)
(@) 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 - —~T
(C) 100N (D) 1.6 x 107N« | [

EMIRY TEST MCQS L\
(26) A current carrying conductor fis placed in a Gmiferm magnetc fleld parallel to it. The
magnedicinree exgerienced by the.conductor is
(@ F==3) . YBYF % 1/Bsitf—  (c)F=0 (d) F = 1/Bcost
(27)  There lung straight 'wires-A, B and C are carrying current as shown figure. Then the
resiliant fopee bi-3 s directed:
{ 2 A B C

14 24 b 3

i el s

(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
r )
(a) Faraday’s law (b) Gauss’s law 1,
(c) Ampere’s law —{d) Lenz’s lawi——2, % | | o -
agnetic flux density is a ~guantivy | AR AN
31) M tic flux densit uantity | ' )
(a) scalar Vo= () wvectord |

(c) linear - 0SS L ) hodaana
(32)  Magnsti( tines-ef Toice pajsing b!w\foudh an-area s called
(a) magnetic figldl | | L L e (b) magnetic flux
(c) maghetic irgucticn | (d) electric flux
(23774 he relationf2rine magnetic flux is given by

| 4 E) =BA (b) 4, =BxA
(©) 4, :E;\ (d) ¢, =BAsin @
(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)7

(39)

(40)

(41)

(42)

(43)

(44)

(45)

(48)

X al]l

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 peroendicular to A

The rraq 1etic flux \m" bé, imaxiraum '\,'fmen oy

(a) 2707
(c) 99°
4&*n-per4= S b expressed as

\-“') L(BXAL) /uo
©) Y (BeaD)="2

(b) WhA 2m™* .
(d)WbAm™® . [

~ (b, E s along'to, 70(

(d) no=¢ ot 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 anetlc 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™

GRW- 201
(b) henry — [ [~2 % ([ A
(d) guass, —— N e N’ e

In current carrying long soIPn0|d 'me maagn ‘tlL |efd )r )du« ed o.')ef“ nctocpcnd’upon

(a) the radiuy, of solensid \
(c) curtent flcyyiria-througt | ol‘{lo\eq

The magniziic fizld inside, al curterit Carrylng long solenoid is

2) fion-gniforr| | L=
gim'ara strong

The relatlon B= ”°I
2xr

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

is called:

SGD-2017 (G-I)
b, rum &i of turns per unit length
-4y 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 - ,
The Magnetic Flux Density is measured in: | BPI2019 (G
(a) Weber ) T b) Weberim- | [ (¢ —

(c) Tesla/m? \ () Nm', \

Formula for.magnetic fiela due ta snle 1 )lU_ isgivensy; | ~ MTN-2019 (G-I)
(@) pol ) | R Nl

(€) poSi| | A (d) ponl

Thevalte of pe: rme aL“'.ty of free space is given by : MTN-2019 (G-1)
(@) 10 Atm (b) 4n x 10’ Wb A™'m™*

) 4n x 10 "Wb Am* (d) 47 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?

(2) 90 x 10* Wb (b) 2 x 102 Wb .

(c) 2 x 10> Wb (d)9><104Wb - -

Due to 10 amperes of current flowmg ina "u cular coil 5740 ciq ler.rwth "he ma';"’:*!r Figic
produced at its centre is 3. 14x10 Ne )er/m Tlre pumber f jur ns in tne esivwill be

(@) 25 T\ (U 5C, |

(€20 - . RIVAR\RY Ad}, 200

1 A I k L i
PARY . A Lo \
1 ! .. L1 L o -

mm

N
\58)

toree on a 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)

{fik).

(62)

(63)

(64)

(65)

(66)

(67)

(68)

(59) T

(70)

(d) in the opposite direction to its motion

The direction of force experience by a charged partlcle moving-iii-a magngiie,
field will be . gl

(a) parallel to the field - VT WM

(b) opposite to the field

(c) parallel to its direction

(d) persardicular te bstirthz 1idla and Walcciy vestsi™

When a“chargec-particle\mives.througn a magnetic field, the effect of the field
changes tin¢, parti: Ios ' '

(@, speed |\ (b) mass

0 jeneryy (d) direction

i 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—— —

()V_i ~ (1 \/_1!\—1- RN ASS
|nAq 1 - L | L\ 'I |

The magnetic force exner'enced Icy Q cr ar ge par Gele 1 .uvmg ir-a magnetlc field will

be zer) ii it inguwes ™ - \ \

(a) at aif aﬂle nf »CO t ihe, fJeI:I (b) parallel to the field

(c) enti parallel io the field- (d) both b and ¢

¢ thakaes moving perpendicular to B experiences

{z}) fnaximum 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)
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(71)

(72)

73 |

(74)
(75)
(76)
(77)
(78)
(79)

(80)

@1)

(a) maximum (b) Zero

(c) Minimum (d) Negative

The magnetic force on an electron movmg with speed 10° m/sec nerp c‘ﬂ'd'Cu ‘arto m>
magnetic f|eld of strength 1 web m P o N GRvV- PR22F3HNT)
(a) 1.6x10 °N _ ) _(n 16510 13|1
(c) Zero = (AL axlo N

The maanetic force on an e ectrora trayelling at 10° et parallel to'ii e magnetic field of
strength L Tesleisr ™ : FSD-2019 (G-I)
@07 R L e (b) 10° N

(c) G RN (d) 16x10™* N

A aelestron ti avelllng at 10° m/s enters parallel in a magnetic field of 1 tesla, the magnetic

force 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 —.
(c) 5N (d)25N e [~ A
A charge particle cannot be accelerated in | N figld Ty N | | -:_ER“‘,’S/P_-,ULZ'Z:(G-I)
(a) electirc ) (B gra\ltotpoﬁal -
(c) magnetic AYZARIEE Gt

. ___.-"-.-'_ \! qx TF”TFQ'L-'I\/ICQS

When & chama pat ticle) mo /64 In-iagnetic field at angle 45° the trajectory of charged
particle’s '

..))urru W (b) Straight line

() =elix (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}

)

(85)

(86)
(87)
(88)

(89)

(90)

(92)

Determination of e/in of an Elg - CiFOn,

If Fm = Fe, then the velocity, of chiarye patticle ig

(@ v=ER-

=

(c) v=

-

Wflﬂ"

bl ly =2

(d) none of these

Change o mias s'vatio (e/m) of a charged particle is also called

\( ) Cpeuflc charge
(c) bothaand b

(b) specific force
(d) magnetic ratio

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

radius
@r="" (b) =%
mv gB
(C) r= m (d) r= @
B r
The relation for e/m of an electron is
2V2 2V
a b) £
(@) (b) —-
2V
© =5 @ 522
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

(c) m/s? _{d) kgm/s

The value of e/m of an electron - ' '
(a) 9.43 x 10*°Ckg* (93X G kq’l |

(c) 1.76 x 10" Ckg ™

(d; 2.43 x 16 Ckg ™

The ci rc1 liar tr:j-ecwnl of A Chaﬁg\éd )artlr.e 's gained easily by

(a) gravitatioria fleid |

(c) electricitield| | | 1

(a) q(vxB)
(c)qvB

e .
The value of — is smallest for:
m

(b) magnetic field
(d) nuclear field
PAST PAPER MCQS

(b) g v B sind
(d) zero

.{f a-charge is at rest in a magnetic field then the force on chargeis GRW-2019 (G-II)

LHR-2019 (G-11)
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(a) Proton (b) Electron
(c) B-particle (d) Positron . .
E [y # )
(93) Theunitof E isNC™and that of B is NA m™ then the upit-ef L% is|: | 1=HR-20194(GH
(a) ms 2 . (s )
(cmis? : (o)m BN N
(94)  Thee/moftizutron is: BYARIE - LHR-2021 (G-I)
(a) Lesstnan‘eiecCtsan | ' B (b) Zero
(c) Greater thenelactren’ |0 (d) The same as electron
(95) _ Thevum ot ¢lectric ana magnetic force is called: SGD-2022 (G-1)
o | e Mewre; Torce (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 a.nr* dl plc,(;'-\mﬁn ¢
is proportional to N [ [

— L N |

(a) voltage \ -(l-),_C(-J_rl_’-)n_-._ VA

(c) time 700 [ () alkor tiese!l
(102) Beamr\fenettronQ r‘?nuekail bdas| _ T Dt

(a) positivze rays "~ | | T _ ~{(b) gamma rays

(c) cathpde rays, | VAL T (d) cosmic rays

(103)., ki él sathotle ray tube the electrons are produced
1 Me), by applying an electric field to y-plates  (b) gamma rays

S ) 1rom 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)
i(;OQ)
(110)
(111)
(112)
(113)
(114)

(115)

(116)

(117)

\(118)

(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 L (¢ noniz2 ¢fithase

In CRO the waveform crzated b, S\ /eep or time bas( geheratoris)

(a) cosine wvave L\ | ’b, sinusgidal wave

(c) sav.tdcth'wave. ' () none of these

Electri¢ poteritiaion grid s B

(2) opsitive | . (b) negative

(Q)aere, | - (d) none of these

J 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 e
ENTRY TEST MCQS_ —.< . | | -
Pattern of wave appears to be staticnary or; SL reoﬁ aic RC‘ veheri, e -
(@) f, =nf, \ AT\ (B
© L300 000 || o - @f—N7
An instrurient, whic: ) car m.easure potential without drawing any current,is
_(a, /bitnvetai |\ (b) galvanometer
'\r) cathisde 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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1cm
o

Il cm
L] .-_ L L

| _l_ JA__J_J \L
DlR 7~ [\hesk vallage®V T riequency/Hz
V() s 500
OV ) s 250
INIPARAS ©) 2.0 125
N (d) [ 2.0 250

(119)

(120)

(121)

(122)

(123)

(124)

(125)

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 ' -
torque on the coil is always , (in usual symbols) N 7 R
(a) BINA coso. (D) BINAsine— % | | 7 | s -
(c) BINA tana. —~ L EBIAL T L T
A 100 turns coil shown il Tigure czrrizs a curreﬂt of, 2 A in a nlaqnetlc field B of 0.2
Wbm?. Thtn torque acting fn rI“ero Tzl J '-té'- g -

DARTS Al N | f[ A

N

10cm
7}

8cm C

(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)

(13€3 e
‘!hrg.rgh itor the current is stopped from flowing through it is called

(137)

Galvanometer - [

If @ is the angle between the direction of B and rurmal () t"le planie of the tdir; then
torque on the rectangular-oil is'._.. |

(@) NIBA cos 6 . (b\NLAB*InF

(c) NIAR, an 0 Vo4 \ ‘(dY.nuie of these

The wesiing, of @@l D.Celeciric meters'(ammeters, galvanometer and voltmeter)
based upcr, | i

(a), magrietic foree-axerted on the moving charge

5. cherieal 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

—~7 b) —~
(@) ENA ( )

BAN CHA
©) —- (d ) —

Concave pole faces of the magnet and soft iron cyllnder 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 |nto

(a) mechanical energy (b) light energy P

(c) nuclear energy (d) solar energyy [ - -
In pivoted type galvanometer the-<oil is pl\lo'ref* ket meen IR N ™ L
(a) two jeweled bearings — o (b trrer, jewveled bearmcs o

(c) one jeweled bearings | | A \(d) fourjevieled nearings

Deflectior per uritcurrent I is callec, " _
(a) sensitivity\cf Vol tmeeer) \ " (b) sensitivity of ohm meter
(c) sensitivity Ot aimmele:: - (d) sensitivity of galvanometer
Fe Jalvangmetet in WhICh the coil comes to rest quickly after the current passed

() 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%

97



Chapter—l4

Electromagnetism

(138)
(139)

(140)

{14
(142)

(143)

(144)
(145)

(146)

(147)

(148)

(149)

(€) locsing

(d) I occos®

An ammeter is an electrical instrument which is used to measure

(a) voltage
(c) resistance

(b) current
i {d) all of-tliese

Lamp and scale arrangemant is { i1sed i in-g "al\ anemeter; e raegsure the

(a) current
(c) torque

" (B) vaolt?: ge
«dj angleor deflection

The 162 current required; tc oroc ute-4nim deflection on a scale placed 1m away
from miricr vl galvaro; métaris called

(a) s(nsitivity Gfvoltreter
¢ 2ensitasity of ammeter

(a) voltmeter
(c) ammeter

(b) sensitivity of ohm meter
(d) current sensitivity of galvanometer
The galvanometer in series with a high resistance acts as a

(b) ohm meter
(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
(c) intermediate

(b) infinite
(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
I.R I,.R
(8) R, =% (b) R, =%
I +1, -1,
I R I,R,
(c) R, =22 (dR,=—
I, -1 |g +1
To convert the galvanometer into voltmeter the hlgh res :ta*\ce |,, clvm by
\Y v \
(a) R =I—+ Rg . - f (U; F\ :-I._:_'Rg'. y
o} \ | & 1 L
_“‘, v . '..-.- ._I. 1 I":. - V
(©) Ry =16 O\ \ AUy R, =R—+|g

€

E

T ifcreaseithe\range-ot voltmeter the series resistance is
J(pYihereesed

{©) decreased

g

(b) constant
(d) none of these
PAST PAPER MCQS

When ohmmeter gives full scale deflection, it indicates,

(a) zero resistance
(c) small resistance

(b) infinite resistance
(d) very high resistance

(b) increasing the magnetic field

N |

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 voltmeterr;: is:
~4 (b, dicieased |, |
“i(a)inereased by 4ames)
Galvanayatir is sensitive; when 2/BAM fis g
- —(b) zero

(a) increased
(c) unchanged

(a) smait,

(c) large

Shurt Resistances: '
(@)*ugii Resistance
(c) infinite Resistance

SGD-2017 (G-11)
(b) current - —
(d) angle ofdeflec*.en [ |
RAYP 2uL3<G-l)

DGK-2017 (G-11)

(d) negative

BWP-2019 (G-11)
(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

0)1800Q . [~

s~ N (o o

e

An galvanometer has a regisiance 7'}Q mu gives Full s; ale' dc~flectmn for a current of 1A.

it is used to convert mto ary cmTw“ttI

formeei |s |\ Y
TN | 1 i

(2) 307 AU \!

@572 |

R
Lok 14.11:

| angﬁ 25 \.

4 resistance of ammeter thus

(b) (72/25)Q
(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 measgure thiz
(a) resistanca

(c) voltage!

Ohmmbéter!is Lsed | meavme

() resistanch |

Idpplage

1%,

(b) increased

(L a!l ot T ess

b} curieat
_{uy 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

I e

= 1 1 i h, 1 I.'-'. . ..l 5,
1 (] 5 . ..'. \ '.. ) -
A | | 1 L

L (b, P;gv._'er_s;_/vr.tcn LN |
(@) AILST thase

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

rr‘ea.s*‘wlng of (\I’fel°‘.*

N |
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(Topical Multiple Choice Questions)
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KIPS TOPICAL SHORT QUESTIONS

14.1 MAGNETIC FIELD DUE TO CURRENT INA LO @‘ﬂ'ﬁ;ﬂ

(1)

Ans:

()

Ans:

Describe right hand rule to find thedirectior! of tinzs nf magnétic field.| & HIR=2014
“If the wire is grasped in fist of righ#hand with!th? thu'b hointing;ir| the direction of the
current, the fingers of the fiand wil'ciicle [he wive in-the dirzciion ofihe magnetic field”
What istlie affect-cfCurient'passing thrsuohiaiong straight wire? RWP-2019 (G-1)
When cirrenticass throughi a lorig sicaightwire then

e Circulermagnetic field pirguuced around the wire.

¢ The diradticrisy field depends upon the direction of current.

¢ The'miagnetic 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 1

ampere passes through the conductor. -

T = 1NA‘1 B . - v [
B _ — . --.. | . L S

||_ ! - 11 ! | L T T |
Write down the factors upcn /which 1he fc reglare ::urr=. t carry"ﬂg conductor placed
in umfon m raagnetic tield depe.Q\ A g™ RWP-2019 (G-I)
The mazituce of (e foice Uepends negn the followmg factors:

(i) _Thetgree = I-: dirpctly p.uportlonal to sin o which is the angle between the
cor dLUOl ind the field.

SN F oc sina

i) The force F is directly proportional to the current | 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),
Ag:|

(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 repe! eacn ;-* iex?

NATM=2015
Two parallel current wires attract gagh oth 2r HEceute magnetic fiald hetwegithe wire is
weak as compare to the sices|of theire:
Two opposite current wires rapel/eqciy lotael, botauae nagiietic f|e.u between the wire is
strong@s conipare-iv-ihe siaes of the\wire,
A concusior! cointairs akitndancs e charges. What can you conclude about the
maganetic [izlc, (uz Lo statioiiary charges?
/A8, clirrent’ carcying conductor has magnetic field. Because stationary charges have no
¢lecticocarrent 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 relatlon bo*\'\/een thnrr‘ i< Oy

¢=BA

Here Ais a vector whose magnitude is tfe ares, of Th efemeni and V/hboe- ( |.vc1ron is
along the normal to the surface of Lhe elerient,, '

p=BAcoss or B=—21 |/ /L
Aoy 0 \ VN A
0 is thez gle Hatviean . e (ire¢tions 2¥the vectors B and vector A.
Here A s tfie 1t surface'areawhose normal is at an angle 6 to the magnetic field.
Define rnagnetic-flux and magnetic flux density.

"|vl agneticniux:

“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 magnetic field”.
® =BA e
_® _ ) N .
What is magnetic flux ttrcugh_a-5tarie surigcelor area 2¢ cm! 17 is held parallel to

magnetic field B = 0.1 T insidz the fizid | (DCEKZ013;-
When a Llln\‘ surfacd is higld panoll(l iD the mzgnetic fleld then angle between magnetic

field and vector aree, wily, be 1907

As, magnetic fitx s, A ;

[ = BA :T—jfw

' @, = BAcosd ! 2y
®, = BAcos90° : 2
®,=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:

Ans:

(19)

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? e
Yes, a moving charge (either electron or proton) produces its _magye, 4c eld bLt i tne.'
case of proton, the magnetic field produced-ic very weak...— [ | » -

A wire is underlying a carpet Hrm' one carn f_' ""J vhe*hv r‘urrﬁnt is Flowr | or not in

the wire? '

A current carrying conduutor r)rcc.uc= ifs Dwr h mnvt c fleld wihi x,h may be detected
with thehelp of a cewipass, \Ceinjass Wil Gty defiect when current passed through wire.
How ca=tyye datesmine!the \pliaria.ol ‘ sienoid?

The polari Wi of the ends of @ =elenoid can be determined by the following method.

_. 7Qr oolring at\the 'etid of the solenoid, if the current appears to flow in the anticlockwise
\lizection)ther this ends is north pole, and if it is flowing in clockwise direction then end

ig'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?

104



Chapter—l4 Electromagnetism

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 compared LO ther-irgiiie
the solenoid. . |

(20)  Give dimensions of permeablllty of free sp aCc? u

Ans:  The unit of p, is = WbA r.’ R
 =NA'mA? -ign. HA' f\ Nk mis 2 A2
The dirension of 1 -|I\/||_T2“ '
(21) State A=zpers's 11w and vrite J iiz "uthematlcal form.

Ans: “The sun! of the \quaittities Byl for all path elements into which the complete loop has
bean divided engisis o times the total current enclosed by the loop, where |, is the
. pt' freaninty of free space.
YN TSl 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=2021.4545 ) | !
(24) If a charged particle moves in a straight line through some regian btSpace ¢an y)u 30\,
the magnetic field in the region is zero? N lvlTlJ -RE725G-T)
(25)  State Ampere’s Law. Write down s’ mathematical expmss 011 o IMTNEZ022 (G 1)
(26) What is the effect on migretic tZid inside’ <0Immcr if the Izngth of the solenoid is
doubled anc-number of turiis yemair, the, samia?’ . = MTN -2022 (G-11)

(27)  Descride the "hmuew rncg"]eng eid irisideso o solen0|d carrying a steady current. If the
length @ad Ienum n an bnr Ls ddunlesand 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 accelerating rorce.

(24)  Canacharge at rest be set into motion by bringing asiiagnet¢loteto it Explain GR=2012
Ans: By using that relation F =iq(vx B) =#agrietis fhice att ar\ ambvingcharge particles.
There is.nu-ipree on a-stetipnary chiarges $0.a cheras’at rest cannot be set into motion by
bringing2 magnet-close'to'iy,
RPAST PAPER SHORT QUESTIONS
(28) -, Mg 1||ven instank. & praton moves in positive x direction in a region where there is a magnetic
= | 1izld iniha-riegative z direction. What is direction of magnetic field? Will the proton continue
J | % to miove 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? B o

14.6 MOTION OF CHA wm.mmmm
mmmmmw

(25) Compare r‘le“m\, ann .nogﬁe ach\ CER. v
Ul

Ans:  Electri¢ Fpirce| Fi=iq =1
ey _>i')j | |1t aztd dlenygrine direction of field E.
\ J N

i/ )" It'can perform work
(iii) It can act on both static and moving charges.
(iv) It accelerates the charge particle.

. \ VvV W
Magnetic Force: F=q (v' B)

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

Ans:

(39)

(40)
(41)

(27)

Ans:

(28)

Ans:

(42)

(437

@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 acfing on aharged pariicie mowni manees tromagnetlc field is
called Lorestz force.”

Formudatibnt ¥ is the cm;_rg'_: off pa_ruicic-irioving in a region where electric field E and
magneti tield| 3 are s"n"“uftaneou.sly present, then q E is electric force & q vxB is the
1cagtietic fares: “ Vector sum of these forces is known as Lorentz Force on that charge q.”
' 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™ _
1.61x107°Cx1.20510°T _ 3 N[ | /-
r=9a8x10%m, “ | N
What is the value of charjeito mass rétie-of 2 ec“rmn and whn"h :mentlst measure it?
Charge o faqss ratlo of eleqtrhni ist 1 75102 4! Whisn'is measured by J. J Thomson,

\ Wife AQT\F% PER SHERT QUESTIONS
How caii wc u 1 e 1 maqr et C fieltte separate isotopes of chemical element?

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

3 ._\I'\-.n.,/ doe; mo u,ture on a TV screen become distorted when a magnet is brought near the
|

seregn? 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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Ans:

(30)

Ans:.

(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 caticuce G which ‘emits glectryns.Three

anodes Aq, A, and A; whish are'at’ higs-positive poiential| with'respect to cathode C,

accelerates and focuses the esecticr’ bdmion a screen € as Iy <onirol grid G, which is in

front of-caihgde C andis atinggative poteniiai wWiti-z&spect to cathode, control the number

of electz=nt or thersrig the> ofirscragn

What is sa vy tootly voliane? v

Se Jooth voltaye is provided by time base generator which is T

\‘-:(]nn_ecrao- © horizontal deflecting plates. This voltage

inicreases 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 d I(-;.ii.'- V]

speed. . VLY Y
Principle ! A T AN LE
Galvanometer works on tffe princirsié, of canvaision! 1ofi¢ Jlet trical e ergy into mechanical
energy. Waen current-fows in' a'l¢og, ")IcCEd i maﬂ.;btuc field, iU experiences a torque
which terds thgotate it || )

Galvanpmigter;: ™

~ Itisign instit m ’nf used for the detection of electric current.
P sicle

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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Ans:

(37) .

A_ﬂ!;:

(46)
(47)
(48)

(49)
(50)
(51)
(52)
(53)
(54)
(55)
(56)
(57)

(38)

Ans:

(58)

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 herizoitally -6 e
screen i.e., parallel to X-axis and a voltage applied across the.'7" plates defiec’s the begr
vertically on the screen i.e. along the.y-axis, ' C '
What are the functions oi @nodes:# C:R.O7, |

C.R.O has tkree anodes:

The aioces Ag Ao, A \,ll-lch are \at l.'nh puSItlve potential with respect to cathode,

accelerdteas Vel 'as focts the elecionic beam to fixed spot on the screen S.
Bri¢t y expiain the ‘uiciion of filament, cathode, grid and plates in C.R.O. SWL-2013

Th¢ heant-of the electrons is provided by an electron gun which consists of an indirectly
neated 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)

1%,

Write down the main parts of C.R.O. BW/P-2022 (G- T

ﬁl’ﬁﬂi&uﬁgﬂlﬁ

Write down the factors on vihich *on C ue 01 ¢ fuireny a¥rying Leil depend?
There ue main five-fdctors pn' wm\'t tc, HUb Gn.a current carrying coil depends.
(1 Arioint o ctrrent through coik:

(ii) ~Strengtn Cf axternal ...agnetlc field.

s i) Ared of e coil.

{iy)"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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(60)
(61)
(62)

(63)

(39)

Ans:

(40)

Ans:

(41)

Ans:

(64) .

(65)

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

not tend to rotate? Explain. MIRPLIR (AJK) 2057
Write down the factors upon which the force on current carrvmg clndactor p’a;eU in
uniform magnetic field depends. | | RWP-2019-35
What be the orientation of a currer‘ccarrylrg ¢Gininia mag Teticifiala so thatteique acting
upon the coil is (a) maximun® (b). mipium. 1\ SWAIL 2017, LiGK-2012, 2017 (G-1)

Is it possmlp to orient a current locp irl a ury ifoimsagnetic field buch that the loop will
not tenarig rctate?-Explair, |

' PDGK-12018, MIT A2 12 SWL 2013 + BWP-2012, DGK-2017 (G-I1)
How cah & cutrent lgop be-used to determlne the presence of a magnetic field in a given

region ol spece? LHR-2022 (G-1)
"-|LW cah'acurrent 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 — (1 (CUL
How a galvanometer can be converted iri,an ammeiei2. % ) | ("¢ T
When a wire of low resistance Fq s cr*"qe‘tnor in parailes w |t|.~ a garvanometer then
arrangement formed is ca Ie1 m*mel'-\ _0/\/ r=su~fance wWire balfer shunt resistance is

attached_;c,_ incr ca’se_ lhc range qf@qvanem%.. The value of Rs. is given as R_ = Ilg R,

the ammieter is\alwaye-used in series in a circuit

I'- W\'sengiiilze'gaivanometer 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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ANs:

(44)

Ans:

(45)

Ans:

(46)

Ans:

(47)

Ans:

(48)

Ans:

What is a stable or Dead beat galvanometer?

Such a galvanometer in which the coil comes to rest quickly after the current passed throvgi it i
the current is stopped from flowing through it is called stable or deac:iveat Jyalvansineter.

Show that the sensitivity and stakility of a dusseridéd moving coil galvénerieter IS
exclusive of one anothelils., a saasitive gélvanometer' caninot| be stable nor can a
stable galy:znometer be sensitive. .

A senfitive gafvanoineter) i cne which anuubeS Iarge deflection even for very small
current but gal vanpineies i stable-ii its pointer quickly comes to rest when the current is
passed through lor, cuirent is stopped through it. Usually, the pointer of a sensitive
Jatvanan.eter 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_ R,

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 galvanossete? ™= L
When soft iron cylinder is place_inside(triz coil-uf igalvanyraeter, thef it viikes the
magnetic field radial as weii'as st_rq-?ﬁ;er_., In"tu'r-'r'i- mayimimiterque is broduced in coil and
galvanometer fairly seneitive. | IR\ e L
Differentiate, bew'oen uEI‘S!tI 7@ én\d Déad-eat Galvanometer.

oo sehsitl Ie'gaiva'n'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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(50)

Ans:

(51)

Ans:

(52)

Ans:

(53)

Ans:

(54)

Angr

(55)
(56)
(57)

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 bg, sensitive. aiiu dea(J 'det' (l.e. \Staisic;
simultaneously. So a comprorr|5t has th te m aLe .wtwetn rensitivivy 25 stability of
a galvanometer :

How a \Mlvanomctci can he'made, mere oém'tiv;""

A galveiit raels’ cart be Inade niore ¢dasitive by the following strategies:

(i) Lse bf'ghodimaghe! to provide large magnetic field to galvanometer coil.

(i) Llszcoll 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 mrcwt is_muets '
less than the voltmeter resistance, the voltmeter is suppospﬁ' to/ conries st in SE”IE‘ i :'
the circuit? A WY [)C =207 u: II)
Voltmeter is always connettéd paro!ﬂﬂl i the Cilicuit | 0 neasu e aot=nual dlfference
across any /0 pomts nfthe clrcult.|If we sup p(.S“d veltineter is cofinect in series to the
circuit thar it) canr'al measm e \allk\cf trotertial difference.

What is meant by, tne tevnj “meter movement’? (GRW 2013)

y m portlor ofihe galvanometer 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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(66)
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(76)
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Ans:

Why the voltmeter should have a very high resistance? SGD-2017 (G-I) & (G-I )]
Define dead beat galvanometer and unstable galvanometer. =1
_ '\JIRPuP (Mt(*, 20
What do you know about sensmvrry of gal\ ar.o*‘ it ter?
- - UL BGBL-2017 (GH), FSD-2019 (G-1)
Why the vsiimeter shou!d have'a very high resigtance?
- OV U~ BWP-2017 (G-1), SWL-2017
What is\dead Leat bristable jaivanometer? SWL-2017
Wial happeri to ae current of a circuit of a load resistance of the circuit is much less than
tle"voltmeter 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 __sma e
number of low resistances in parallel with galvanometer. T_he. 1=\ Bl 1 i

value of these resistances depend upon the range st émmater.”
Range of current can be sesctted w;t'ﬂ thehelp'of ringe S ch.
What we can measure wvnh a A‘/Q r".nt(r -
Electric_current; e'ﬂctm vmtau@ a L e getric reS|stance can be measured with an AVO-
meter. On‘; ¢re ol tnene tarce quantltles can be measured at a time. Simultaneous

%
I 500 mA ET

[Pregt== j i
[ ="~ 5{"‘“ saj@

Fig. 14 .24

_rr‘a isureinen! of ity two or all of the three is not possible by a given AVO-meter.

V/hat 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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