MASS PHYSICS

REVISION PACK FOR CBSE BOARD EXAM 2023

Pack Overview

Scoring great marks in cbse exam is not very difficult if you are doing itin

systematic way this pack will help you to revise all your syllabus in most efficient way
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This pack contains

Basic and important theory topics

Previous years chapter wise questions from CBSE exams
M.C.Qs from each chapter

Assertion and reasoning type questions

Questions based on case study

Sample papers

This pack is based on latest sample paper issued by CBSE to boost -

your performance in CBSE exam

PART I

SECTION -A : ELECTROSTATICS

SECTION-B: MAGNETISM (MOVING CHARGES & MATTER)

SECTION-C: CURRENT [A.C/D;C] AND INDUCTANCE [E.M.I]

MAY KALI MATA BLESS YOU ALL

Seats are open for focus JEE/NEET Exam batch 2023






STUDY PLAN
MASS PHYSICS HAS DESIGNED A STUDY PLAN FOR 10 DAYS
TO COVER ENTIRE SYLLABUS
FULL CLASS XII PHYSICS SYLLABUS IS DIVIDE IN 5
SECTIONS {UNITS} EACH SECTION MUST BE COVERD FROM
REVISION BOOKLET IN 2 DAYS:
PART-1
SECTION A : ELECTROSTATICS [NCERT CH-1 & CH-2]

SECTION B : MAGNETISM [NCERT CH-4 & CH-5]

PART-?

SECTION D : OPTICS [NCERT CH-9,10 & CH-11]

SECTION E: MODERN PHYSICS [NCERT CH-8,12,13 & CH-14]
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SECTION C: CURRENT & INDUCTANCE [NCERT CH-3,7 CH-6] i
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TEST SERIES WTF BOARD EXAM 7 TESTS :
SECTION A TEST 1
SECTION B TEST
SECTION C TEST
SECTION D TEST
SECTION E TEST
MOCK TEST 1 FULL SYLLABUS =4

MOCK TEST 2 FULL SYLLABUS
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Design of Question Paper
PHYSICS (Theory)

“Typology of Questions’ -

1. Remembering: Exhibit memaory of previously learned material
by recalling facts, terms, basic concepts, and answers.
Understanding: Demonstrate understanding of facts and ideas 07 38%
by m'gﬂni'ling cnmparing translating, interpreting, giving

| desaripion d stating main ideas
2. "kppl ying: Solve problems to new situations bv dppl) ing acquired

knowledge, faats, techniques and rules in a dIﬁCanl way.

22

3. Analysing: Examine and break information into parts by
identifying motives or causes. Make inferences and find evidence
to support generalizations

Evaluating: Present and defend opinions by making judgments
about information, validity of ideas, or quality of work based on 21 0%
a set of criteria,

Creating: Compile information together in a different way by
combining clements in a2 new pattern or proposing alternative
solutions.

Total 70 100%

Practical: 30 marks

www.massphysics.com 2 FOCUS CBSE MODULE
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Physics Deleted Syllabus Class 12

Physics is an important subject for students in Classes 11 and 12. This will have a significant

impact on the final score in the CBSE Board Exams of 2023. As Physics is a concept-
based subject, students who do not understand their concepts cannot perform well. Physics is one
of the most challenging subjects in the Science stream examination. There will be a 30% reduction
in the CBSE class 12 syllabus this year. This article includes the chapter name and deleted topics
of Physics class 12. To learn more about this, check out the article.

Deleted Syllabus of Class 12 Physics

Here are the deleted topics of Physics class 1.2:
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NCESERT

C BSE DATE SHeeT:- 20223 BoARD ExamM\’, —
ENaLISH., ——> 24™ Feb.
CHersTrRYy —> 23" Feb

PHysics —> ™ Morch

MATHS —> ™ Mayeh
PHYSICAL €DU. —5 2™ March
BioLoay. — g™ March
Corputer Sciece— 22;” Morch .
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Chapter

Number

Chapter Name

Electric Charges and
Fields

Current Electricity

Moving Charges and
Magnetism

Magnetism and
Matter

Alternating Current

Electromagnetic
Waves

www.massphysics.com

DELETED FORTIONS
Uniformly charged thin spherical shell

Carbon resistors, colour code for carbon resistors.

Series and parallel combinations of resistors
Cyclotron

Magnetic field intensity due to a magnetic dipole
(bar magnet) along its axis and perpendicular to its axis

Torque on a magnetic dipole (bar magnet) in a uniform

magnetic field
Para-, dia- and fervo — magnetic substances, with examples
Electromagnets and factors affecting their strengths

Permanent magnets

Power factor

Wattless current

Basic idea of displacement current

4 FOCUS CBSE MODULE
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9-10

Ray Optics and
Optical
Instruments

11

13

14

Reflection of light

Spherical wirrors

(recapitulation)
Mirror formula

Scattering of light — blue colour
of sky and reddish appearance of the

sun at sunrise and sunset

Resolving power of microscope

and astronomical telescope
Polarisation
Plane polarised light
Brewster’s law

Uses of plane polarised light and
Polaroids

Dual Nature of Radiation and
Matter

Nuclei

Semiconductor Electronics

Davisson-Germer experiment

Radioactivity, alpha, beta and
gamma particles/rays and their
properties

Radioactive decay law, half-life
and mean [ife

Binding energy per nucleon and its

variation with mass number

Zener diode and their

characteristics

Zener diode as a voltage

regulator

NO QUESTION WILL COME FROM THESE TOPICS IN CUET EXAM

www.massphysics.com
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MARKING SCHEME FOR FINAL EXAM

Class: XlI
SESSION : 2022-2023
CBSE SAMPLE QUESTION PAPER (THEORY)
SUBJECT: PHYSICS

Maximum Marks: 70 Marks Time Allowed: 3 hours.
General Instructions:

(1) There are 35 questions in all. All questions are compulsory

(2) This question paper has five sections: Section A, Section B, Section C, Section D and
Section E. All the sections are compulsory.

(3) Section A contains eighteen MCQ of 1 mark each, Section B contains seven questions
of two marks each, Section C contains five questions of three marks each, section D
contains three long questions of five marks each and Section E contains two case study
based questions of 4 marks each.

(4) There is no overall choice. However, an internal choice has been provided in section
B, C, D and E. You have to attempt only one of the choices in such questions.

5. Use of calculators is not allowed.

Note ‘>T‘j to QHG—W\H SMO\‘\'K Sectionn 8 3Marik Secliomn /n Fl'\'s‘f one AX‘.
of joux exam,

> 1 Masxk section s fot (ast 45 mimutu OF Youx
€ xXom.

— CG\“ﬂj Comprlete Cnemmel'\rﬂ box with penc (L.
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IMPORTANT TOPICS:
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SECTION A 1.MARK QUESTIONS

Q. MARKS
NO.
1 According to Coulomb’s law, which is the correct relation for the | 1
cBse following figure?
SAmpLE e et
PAPER 4 F, F, %
ox (2023 () q1 92> 0
“} L ) (ii) g1 q2<0
(i) 91 g2 =0
(iv) 1> q1/q2> 0
2 The electric potential on the axis of an electric dipole ata distance | 1
‘r from it's centre is V. Then the potential at a point at the same
= distance on its equatorial line will be
(o) S (l) 2V
(2023 (i) -V
(iiiy V/2
(iv) Zero
Angs—
www.massphysics.com 12
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3. The unit of permittivity of free space (5p) i
(@) CN“ai! (by Nm?C™* () CIN"'m™ @) CENZm™
4. Which of the following is not a property of field lines?
(@) Field lines are continuous curves without any breaks
(b) Two ficld lines cannot cross each other
(¢) Field lines start at positive charges and end at negative charges

(d) They form closed loops

5. Gauss's law is valid for
(¢) Any dosed surface (bY Only regular closed surfaces
(¢) Any open surface () Only irregular open surfaces.

6. The spatial diswibution of the electric field due to two charges (4, B) is shown in figure.
Which one of the following statements is correct? \‘k A T T
(g) Ais + veand B 15 —ve and |A4|> 8| '

(b) Ais=veand Bis +ve, Al=|8|
(¢) Bothare + ve but.d >0 e e
(d) Bothare - ve but A>B ‘[ L \M
7. The electric field due to a uniformly charged sphere of
radius R as a function of the distance from its centre is t‘epresented graphicaﬂy by

{a) (b)
! !
o R— o
() )

o it

Shace fot answeysi—

CNote while max\<\‘~(\5 +he ohlion civcle it and vnake et cﬁafk.)

-‘QJ‘ ke (Q.)
b
@
www.massphysics.com |
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8. A positively charged particle is released from rest in an uniform electric field. The electric
potential energy of the charge [NCERT Exemplar]
(@) remains a constant because the electric field is uniform.
(b) increases because the charge moves along the electric field.
(¢) decreascs because the charge moves along the electric ficld.

(d) decreases beciuse the charge moves opposite to the clearic field.
9. Figure shows some equipotential lines distributed in space. A charged object is moved from
point A to point B. [NCERT Exemplar]
30v 40V ) . SOV )

10V 20V 30V 40V B0V 10V20V 50V 10V 20V 4OV SOV
{ (i) {ifh
(@) The work done in Fig. (1) is the greatest,
(%) The work done in Fig. (1) s least.
(¢) The work done is the same in Fig. (¢), Fig. () and Fig. (@1).
(d) The work done in Fig. (&) is greater than Fig. (@) but equal to that in Fig. ().

10. The Electric flux theough the surface [NCERT Exemplar]
T /‘,.
o o A e ,/ “\ Sj' }
5/ g '1’ ,:‘""f/ \\S / \ /,.-" "
'1‘: (,l £ \‘ ( R l’ —-...__‘_‘.,-f‘“’! . ,
t."q [ . ’ 4 'tq i v q
I' | l\ q /‘ Y ) / (y_ﬂ > ﬂ
N W
i {if) (iib) h (iv)

(a) in Fig. (iv)is the largest.
(b) i Fig. (#2) is the least.
(¢} in Fig. (#) is same as Fig. @) butis smaller than Fig. (v)

(dy is the same for all the Ligures.

I1. A hemisphere is uniformly charged positively. The electric field ata point on a diameter away
from the centre is directed [NCERT Exemplar]
() perpendicular to the diameter (b} parallel to the diameter
(¢} atan angle tilted towards the diameter  (d) at an angle tihed away trom the diameter

12. A point charge -+g, is placed at a distance d from an isolated conducting plane. The field ata
point P on the other side of the plane is
(e) directed perpendicular to the plane and away from the plane.
(hy directed perpendicular to the plane but towards the plane.
(e) direaed radially away from the point charge.

() directed radially towards the point charge.

www.massphysics.com 14 FOCUS CBSE MODULE
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* with 7 and electric field E with r for a point charge is correctly shown

13. The variation potential }

in the graphs.
(2) (4) () ()
-~ o~ — —~ E
W\e L\ A )e U3
g g ¢ 5¢
>y >~ \ > Vv >0V
ANy —— .
\-.\___w_ \\m . \
f— r— r— [ —

14. A parallel plate capacitor is made of two dielectric blocks in series. One of the blocks has
thickness d| and dielectric constant k; and the other has thickness d, and dielectric constant
Ik, as shown in figure. This arrangement can be thought as a dielectric slab of thickness
d (= d,+d,) and effective dielectric constant k.Thekis [NCERT Exemplar]

R
AT

-

kd +kd, ¢ d +k,d, klk (d, +d,) 2k1k
i e Ol e © Td kA @ ik
12 1 %2 s Bl R} 2

15. Equipotential surfaces [NCERT Exemplar]
(a) are closer in regions of kurge clectric ficlds compared to regions of lower clect ric fields.
() will be more crowded near sharp edges of a conductor.
(cy will be more crowded near regions of large charge densities.

(ef) will alwarys be equally spaced.

(e

So(u:tt‘ongg__

www.massphysics.com 15 FOCUS CBSE MODULE
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CBse SAmrle PAPeR QuesTioN For- 2023 exami-

Is. | The electric potential V as a function of distance X is shown in the
figure.
V

0 2 4 6%
The graph of the magnitude of electric field intensity E as a
function of X is

+F 4 +£4+ .
z

Tz 4 ¥ O3 7 ¢~

E E|
(i) (ii)

+E +E

02 4] & Y

E E |
(iii) (iv) —

www.massphysics.com , 16 FOCUS CBSE MODULE
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SSERTION~ —— T —

Two statements are given-one labelled Assertion (A) and the other labelled
Reason(R). Select the correct answer to these questions from the codes (a), (b), (c)

and (d) as given below.

a) Both A and R are true and R is the correct explanation of A

b) Both A and R are true and R is NOT the correct explanation of A
~c) A is true but R is false

d) A is false and R is also false

16, Assertion(A): The capacitance ofa conductor does not depend on the charge given it

Reason (R): The capacitance ofa conductor depends only on geometry and size of arnductor.

o ’,‘h‘ on

[ 3. Assertion{A): If a proton and an electron a replaced in the same uniform clectric lield, they
experience different acceleration.
Reasou (R): Electric force on a test charge is independent of its mass.

option

OR

& Asserdon{A) A point charges is pliced at the centre of a sphere of radius R, The radius of sphere
is increased to 2R, the electric flux through the surface will remain unchanged.
) . . . R . i
Reason (R): According to Gauss's theorem the electric flux ¢ = = X charge enclosed by
o

surlace, is independent of'the radius of spherical surface.

option

IR, Assertion(A) When charged capacitors are connected in parallel, the algebraic sum of charges
remains constant but there s a loss ofenergy.

Reason (Ri: During sharing a charges, the energy conservation law does not hold.

eption

OR

B Asserdon(Al: The capacitine of a parallel plate @ pacitor INareases with increase of distance
between the plates.

Reason (R): Capacitance of a parallel plate capacitor ie., € o d

oplion.

www.massphysics.com 17 FOCUS CBSE MODULE
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CB.SE€- <AmpLe PAPeRrR QoegsTloN. (2023).

19| Two large, thin metal plates are parallel and close to each other. On
their inner faces, the plates have surface charge densities of opposite
signs and of magnitude 17.7 x 10-%2C/m?. What is electric field intensity

E:

(a) in the outer region of the first plate, and

(b) between the plates?

2.0, The figure shows a network of five capacitors connected to a 10 V battery. Calculate the charge

acquired by the 5 pF capaciton [CRSE 2019 (55/3/3)]

.»"x‘
surF o~y 10WF
16 uF N s
. .,,.»\'\' ”\/ T 10uF
f/// \V\‘.

&
ks

www.massphysics.com 18 FOCUS CBSE MODULE
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21, Dmaw3 equipotential surtaces corresponding toa ficid that uniformly increases in magnitude
but remains constant along Z-direction. How are these surfaces different from that of a constant
electric field along Z-direction? [CBSE (A1) 2009]

Ans,

2 2. Define electric dipole moment. Is ita scalar or a vector quantity? What are its 81 unit?
[CBSE {Al) 2011, 2013, (F) 2009, 2012, 2013]

Ans,
OR
Drepict the orientation of the dipole in (a) stable, (b} unstable equilibrium in a uniform electric
field. , _ [CBSE Delhi 2017)
Ang:—

www.massphysics.com 19 FOCUS CBSE MODULE
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0

23, Two identical pointcharges, g each, are kept 2 mapartin air. A third point chm’gerf unknown
magnitude and sign is placed on the line joining the charges such that the system remains in
equilibrium. Find the position and nature of Q. [CBSE 2019 (55/1/1)]

Ang,

24, Three point charges g, ~ 4¢ and 2g are placed at the vertices of an equilateral triangle ABC
of side I as shown in the figure. Obwin the expression for the magnitude of the resultant

electric force acting on the charge g. [UBSE 2018}
Ans,
OR

HoTs. |
® Four point charges ¢, ¢, @ and q are placed at the comers of a square f
of side ‘a’ as shown in the figure. Find the resultant electric force on ;
a charge Q. [CBSE 2018} |

i il ) Q

Aﬂs: -
20 FOCUS CBSE MODULE
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25, Consider two conducting spheres of radii & and R, with R, > R,. If the two are at the same
B 5} 1 1
potential, the larger sphere has more charge than the smaller sphere. State whether the charge
density of the smaller sphere is more or less than that of the larger one.

Ane [HOTSYNCERT Exemplar]

OR

Find the charge on the capacitor as shown in the circuit.

[CBSE (F) 20 14]

6 pfF
FAMA e AAARAA
; 100 2002
+ 1
2y

Ang.

www.massphysics.com 21 FOCUS CBSE MODULE
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SECTION C_3-MARK QUESTIONS

2 &, A parallel plate capaeitor is charged by a battery, which is then disconnected. A dielecwric slab
is then inserted in the space hetween the plates. Explain what changes, if any, occur in the
values of

(i) capacitance
(if) potental difference between the plates
{i#i) electric field between the plates, and
(i) the energy stored in the capacitor. [CBSE Delhi 2010, (A@) 2009, 2012]

Ang,

www.massphysics.com 22 FOCUS CBSE MODULE
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2%F. Twoparallel plate capacitors X and ¥ have the same area of plates and same separation between

them. X has air between the plates while ¥ contains a dielectric medium X Y
D= 1 1|
£, =4 1 1l

¥
{f) Calculate the capacitance of each capacitor if equivalent capacitance
of the combination is 4 nE

(il) Calculate the potential difference betveen the platesof X and ¥, + -
(i) Estimate the ratio of elecirostatic energy stored in X and ¥, LAY

Ang [CBSE Delhi 2018)
°

www.massphysics.com 23 FOCUS CBSE MODULE
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s ‘(‘ and ‘._ are connecied as shown in the hgune

Cz G uF
Cq ¢, ; ll
I Pl |
[ i1 j
12 pi 4 pif i

C| =3 Pr'

(@) Calculate the net capacitance in the circuit.

(b) ¥f the charge on the capacitor C, is 6 nC, (i) calculate the chmg@ on the capacitors C, and
€, and (i) net ener gy stored in the ¢ capacitors G, and C, connected in series.
[CESE 2019 {55/2/3)]

Ans. CBSE (A1) 20 4.

www.massphysics.com 24 FOCUS CBSE MODULE
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29 N drops of same size each having the same charge, coalesce to fm m a blgg{*r cllop Hmw w lll

the following vary with respect to single small drop? [CBSE Sample Paper 2017)
(1) Total charge on bigger drop

(i) Potential on the bigger drop

{i1i) Capacitance

Ans,

OR

A spherical conducting shell of inner radius r and outer radius y has z char ge (. A cha ‘Ee
‘g is placed at the centre of the shell.

() What is the surface charge density on the (/) inner surface, (i1} outer surface of the shell?
(&) Write the expression for the electric field at a point x> Fy from the centre of the shell.

CBSE (AI) 20
Ans: [CBSE (Al) 2010}

www.massphysics.com 25 FOCUS CBSE MODULE
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‘30, Two small identical electrical dipoles 4B and €1, each of dipole Ly
moment ‘g are kept at an angle of 120° as shown in the figure. What D Aty
is the resultant dipole woment of this combinaton? It this system is
subjected o electric field (F] directed along + X direction, what will be \1 20°
the magnitude and direction of the torque acting on this? X } - X
[CBSE Delhi 2011, 2020 (55/2/1))]
Ans. Resultant dipole moment 2016, Q-{.p) 2013 , "
p \ /) i—p;;) + 2, fry 008 120° B:':;’ c

OR

+ . ~ . . o e
3o, ‘Two charges ¢ and -3y are placed fixed on v.axis separated by distance *d". Where should =

third charge 2¢ e placed such that it will not experience any foree? [NCERT Exemplar)
P ;] d
Ay -3q
Ans,
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SECTIOND 5MARK QUESTIONS

34,

(a)Draw equipotential surfaces for (i)an electric dipole and (i} two
identical positive charges placed near each other.

(b) In a parallel plate capacitor with air between the plates, each
plate has an area of 6 x 103m? and the separation between the
platesis 3 mm.

(i) Calculate the capacitance of the capacitor.

(if) If the capacitor is connected to 100V supply, what would be the
the charge on each plate?

(iii) How would charge on the plate be affected if a 3 mm thick mica
sheet of k=6 is inserted between the plates while the voltage supply
remains connected ?.

Solution ;-

3.

< Rse Sam\o\& Pq\)ef

Czo 23)

OR CBse sample pabes

(a)Three charges —q, Q and —q are placed at equal distances on a
straight line. If the potential energy of the system of these charges
is zero, then what is the ratio Q:q?

(b)(i) Obtain the expression for the electric field intensity due to a
uniformly charged spherical shell of radius R at a point distant r from
the centre of the shell outside it.

(ii) Draw a graph showing the variation of electric field intensity E
withr, forr>Randr <R.

Ange —
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3 2. (a) Find expressions for the force and torque on an eleciric dipole kept in a uniform electric field.

OR [CBSE (AI) 2014; 2019 (55/5/1); 2020 (55/3/1)]
An electric dipole is held in a uniform electric field. (/) Using suitable diagram show that
itdoes notundergo any transiatory motion, and (i7) derive an expression for torque acting
on it and specily its direction.

(t) Derive an expression for the work done in rotating a dipole from the angle 6, to 0, ina
uniform electric field E. [CBSE East 20146]
Ange
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(?) Compave the mdlwdual d lpule moment and the specimen dipole moment for H2()
molecule and Oy molecule when placed in
(a} Absence of external electric field
(b} Presence of external eclectic field. Justify your answer. cBse (Deth l) 2015,
(ii) Given two parallel cond ucting plates of area A and charge densities +o and —¢. A dielectric
slab of constant K and a cond ucting slab of thickness d each are inserted in between them

33.

as shown.

LR R

L T T A A |

e ﬂ’aﬁ -:~}’»» -)»«(lﬂm- d”dm‘h' w—rv(l»—-ru

(@) Find the potendal difference between the plates.
(b} Plot £ versus x graph, taking x = 0 at positive plate and x = 5d at negative plate.
. [CBSE Sample Paper 2014]
Anss— (i

i DULE
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How Do You Solve Case Study questions?

There are several steps to writing a

STEP 1:
STEP 2:
STEP 3:
STEP 4:
STEP 5:
STEP 6:
STEP 7:

PLAN YOUR ANSWE

No ook own -~

SUBMIT.

®. 34 & 35

n answer to a case study assignment:

READ THE CASE STUDY AND QUESTIONS CAREFULLY. ...
IDENTIFY THE ISSUES IN THE CASE STUDY. ...
LINK THEORY TO PRACTICE. ...

R. ...

START WRITING YOUR CASE STUDY ANSWER. ...
EDIT AND PROOFREAD. ...

CASE STUDY BASED QUESTIONS

Q.1 The electric field inside
the cavity is zero, whatever
be the size and shape of the
cavity and whatever be the
charge on the conductor
and the external fields in
which it might be placed.
The electric field inside a
charged spherical shell is
zero. But the vanishing of
electric field in the (charge-
free) cavity of a conductor

body

Conducting -

o> 0
+ -

.33"

= .

o< 0
E

is, as mentioned above, a very general result. A related result is that even if the conductor
is charged or charges are induced on a neutral conductor by an external field, all charges
reside only on the outer surface of a conductor with cavity.

The proofs of the results noted in Fig.

are omitted here, but we note their important

implication. Whatever be the charge and field configuration outside, any cavity in a

conductor remains shielded from outside

electric influence: the field inside the cavity is

always zero. This is known as electrostatic shielding. The effect can be made use of in
protecting sensitive instruments from outside electrical influence.

www.massphysics.com
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READ THE ABOVE PARAGRAPH AND ANSWER THE QUESTION

(1) A metallic shell having inner radius Ry and outer radii R» has a point charge Q kept
inside cavity. Electric field in the region R1 < r < Rz where r is the distance from the
centre is given by

(a) depends on the value of r

(b) Zero

(c) Constant and nonzero everywhere

(d) None of the above

(2) The electric field inside the cavity is depend on
(a) Size of the cavity

(b) Shape of the cavity

(c) Charge on the conductor

(d) None of the above

(3) Electrostatic shielding is based

(a) electric field inside the cavity of a conductor is less than zero

(b) electric field inside the cavity of a conductor is zero

(¢) electric field inside the cavity of a conductor is greater than zero
(d) electric field inside the cavity of a plasticis zero

(4) During the lightning thunderstorm, it is advised to stay
(a) inside the car

(b) under trees

(¢) inthe open ground

(d) on the car

(5) Which of the following material can be used to make a Faraday cage (based on
electrostatic shielding)

(a) Plastic

(b) Glass

(c) Copper

(d) Wood

Answer: 1. b 2 d 3. b 4. a 5. ¢
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I. Two resistors of resistance R, and R, having B, > R, are connected in parallel. For equivalent

resistance R, the correct statement is:

@) R>R,+ Ry by R, < R, < Ry
(c) Ry <R, < (R, + R) W) R <R, <R,
2. The current in the adjoining circuit will be >
1
| 1 l
(er) Yy A () 1—5—1\ av 300
l 1’
© 75 A () —A
3 The temperature (T) dependence of resistivity of materials A and

material B is represented by fig (i) and fig (ii) respectively.
Identify material A and material B.

T
P CRsE
T—>> T >

SAMPLE
i~ IR . PO\ QCY
fig. (1) fig. (11) Fo —| 2623
. . . . . . 6Mmarch
(i) material A is copper and material B is germanium € xan
(i) material A is germanium and material B is copper ’

(ii) material A is nichrome and material B is germanium
(iv) material A is copper and material B is nichrome

S lution | —
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al difference between points A and B

4. Figure represents a part of a closed circuit The potenti
(= Vy)is

(@) +aV ) -9V (c) +3V d) +6V

5. A student connects 10 dry cells each of emf £ and internal resistance r in series, but by
mistake the one cell gets wrongly connected. Then net emf and net internal resistance of the
combination will be
(@) SE, 8r (b} SE, 10r () 10E, 10r (d) 8E, {0—

. . 1 .

&. A metal rod of length 10 cos and a rectangular cross-section of lem X 3-cm is connected to a

battery across opposite faces. The resistance will be " [NCERT Exemplar]

{#) maximum when the battery is connected across I em X < om [aces.

B

() maximum when the battery is connected aaoss 10 em X 1 cm Laces.
. . 1 .

(¢) maximum when the battery is connected across 10 em 5 cm frces.
() same irrespective of the three fices.

Fo Which of the following characteristics of electrons determines the current in a conductor?

[NCERT Exemplar]

(@) Drift velodty alone
(b) Thermal velocity alone
() Bothdrifi velocity and thermal velocity
) Neither drift nor thermal velocity,

S Temperature dependence of resistivity p{T} of semiconductors insulators and metals is
significantly based on the following factors, [NCERT Exemplar)
{7) Number of charge carriers can cha nge with temperature 7,
(b) Time interval between two successive collision can depend on 7.
(£} Length of muterial can be a function of 7
(@) Mass of carriers is a function of 7.

9 A wire of resistance 12 is bent to form a complete circle of radius 10 cm. The resistance

between its two diametricall y opposite points A4 and B as shown in ﬁgure is

() 30 by brQ (c) 6Q () 0.6 0

10¢ Kirchhott’s junciion rule is a reflection of [NCERT Exemplar]
e} conservation of currem density vector.
(by conservation of charge.
(¢} the fact that the momentum with which a charged particle approaches a Jjunction is
unchanged (as a vector) as the charged parude leaves the junction.
() the fact that there is no accumulation ol charged at a juncion.
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4. Acell of emf E and internal resistance r is connected across an external resistor R. The graph
showiug the variation of PI). across R versus R is

(@) G IY (&) v (d)

v
el e Blrmee Eh
/ /
S .

i/ ,,,,, I L//, ,

12. In a Wheatstone bridge, all the four arms have equal resistance R. If resistance of the
galvanometer arm is also R, then equivalent resistance of the combination is

R R
(@) R ) 2R () _)—1 )

'3. Two batteries of emf g and ty (£, > ) and internal resistances ry and r, respectively are
connected in parallel as shown in Figure. [NCERT Exemplar]
(#) The equivalent eml"gn_l ol the two cells is between & and g,

LEL B By <y /\Yf Tl

(4) The equivalent emf Euy is smaller thang,, < k‘:}wm
T e e e et e Ce e T A B
(¢} The £ey 18 glVen by By = By + £, always. T ‘

(cd) Loy is independent of internal reststances roand 7, 6y T LT 1y

/4., The drift velocity of the free electrons in a conducting wire carrying a current i is v. If in a
wire of the same metal, but of double the radius, the current be 2/, then the drift velocity of
the electrons will be

(@) vt by vf2 () v (d) tv

15, A resistance R is to be measuved using a meter bridge. Student chooses the standard resistance
N to be 100 (). He finds the nuil pointat!, = 2.9 cm, He is told to attempt to improve the
accuracy. Which of the following is a useful way? [NCERT Exemplar)
(1) He should measure {, more accurately.

(by He should change S 1o 1000 () and repeat the experiment,
(¢} He should change S10 3 £ and repeat the experiment.

() He should give up hope of 2 more accurate measurement with a meter bridge.

AnSNGYS;—— CNO‘\'& "H'\\‘S Mo ule, ’s Sé\(: P‘FOCU(G_. Module so %i(j
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ASSERTION- REASONING TYPE QUESTIONS

Two statements are given-one labelled Assertion (A) and the other labelled
Reason(R). Select the correct answer to these questions from the codes (a), (b), (c)

and (d) as given below.

a) Both A and R are true and R is the correct explanation of A

b) Both A and R are true and R is NOT the correct explanation of A
¢) A is true but R is false

d) A is false and R is also false

16, Assertion(A): The current density is i vector quantity.
Reason (R): Current density has magnitucde currem per unit area and is directed along the
dircction of current.

O‘Jt(oﬂ

[F. Asserton{A): The dnift velocity of electrons in a metallic conductor decreases with rise of
tempoerature of conducaorn
Reason (Ri: On increasing te mperature, the collision of electrons with lattice ions increases;
this hinders the drift of clectrons.

option.

U8, Assertion(A): The conne cting wires are made of coppor.

Reason (R): Gopper has very high clectrical conductivity.

i - ‘ DULE
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SECTION B 2-MARK QUESTIONS

IFe A setof *n’ identical resistors, each ofresistance ‘R’ when connected in series have an effective
resistance ‘X’. When they are connected in paralltel, their effective resistance becomes ‘¥,

Find out the product of X and Y. [CBSE 2019 (55/5/1)]

Ang

Zo. Figure shows two circuits each having a galvanometer and a battery of 3 V. When the
) ) R

4

B N [CBSE (A) 2013)

galvanometers in each arrangement do not show any deflection, obtain the ratio

771'_ : SN
) o R
g 60 1y, ! e > 7. )Ji 80
s N
i 1 “,
3.0V 1.2002
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2+ Answer the following:
(@) Why are the connections between the resistorsin

(h) Why is it generally preferred to obtain the
wire?

ameter bridge made of thick copper strips?
balance point in the middle of the meter bridge

(¢} Which material is used for the meter bridge wire and why? [CBSE (AX) 2014) [HOTS]

Ans,

22. First a set of r equal resistors of B each are connected in series to a battery of emf F and
internal resistance R. A current J is observed to flow. Then the n resistors are connected in
parallel to the same battery. It is observed that the current is increased 10 times. What is 1 ?

[NCERT Exemplar] [HOTS
Ansg, frlar] [ 1

i 41 FOCUS CBSE MODULE
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23, electric bulbs

LE owing e ———— A
it po 220 Y (i) 1000 W at 220 V.

Which bulb has hi gher resistance? What is the ratio of their resistances?

Ans,

24, A10Vcell of negligible internal resistance is connected in
200 ¥V and internal resistance 38 O
circuit.

paratlel across a battery of emf
Y as shown in the figure. Find the value of current in the

AY\S 200V B

i ' MODULE
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Ans - Try te Comblete VOUY Focul NCERT /CBEE Moclolih o cover

this ZQk”,e, °¢ guutions .,
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26, Show, ona plot, variation of resistivi ty of (i) a conductor, and {(i7) a typical semiconductor as a
function of tem prerature.
Using the expression for the resistivity in terms of number density and relaxation time
between the collisions, explain how resistivity in the case of a conductor increases while it
decreases in a semiconductor, with the rise of temperature. [CBSE 2019 (55/2/1)]

Saluliony ~

i | LE
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2%, &tﬂt Kirchhoff's rules. Use these rules to write the expressions for the currents 7, 1, and I
in the circuit diagram shown. [CBSE (A1) 2010)
n Ei=2v  n=an
Ar———]i MW B

A NS. Kirchhoff's Rules:

(¢) The algebraic sum of currents meeting at any junction is zero, i.e.,

2=
(1) The algebraic sum of potential diflerences across circuit elements of a closed dreuit is zero,
Le, 2V =10
From Kirchhofi s first law
Iy=1 +1, d)

Applying Kirchhofl's second kiw to mesh ABDCA

—9mddy + Sl ] =0
= 41 =Bl = = | ()
Applying Kircholls second law to mesh ABFEA ’
Ol = 4 =0
A ROy = Qor A, 4 k= |
sing () we get

J

o J

= 9F 4 (1, 4+ 1,) = |
or o4+, =1 (i)
Solving {12} and (5}, we got
2 7
1'l = !_f-S.A’I? = l—-Sfl = I_ES_A
0, =hL+1,= -Q—A

13

i o S CBSE MODULE
www.massphysics.com 45 FOCU



MASS PHYSICS

‘ EDUCATION
PHYSICS CLASSES FOR CBSE ~NEET/JEE BY PRABHAKAR VERMA # 9818033370

238. (a) Give reason:

(1) Why the connections between the resistors in a me e bridge
strips,

are made of thick copper
H.8 boaxd. 204,

(if) Why is it generally preferred to obtain the balance leng th near the mid-paoint of the
bridge wire.

() Calculate the potential difference across the 4¢) resistor in the given electrical circuit,

using Kirchhoff's rules, [CBSE 2019 (55/2/1)]
8V
20
|8V 10
D-- i AR ic
40 |
E RS F

Ans.
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29, Caleulate the value of the current ds
10 3
e AAAAA A e

awn from a 3 V battery in the circuit as shown.

—

[CBSE (F) 201 3)

Ans « The cquivalent wheatstone bridge for the given combination is shown in figure alongside.
The resistance of arm ACD, Rg, =10 + 20 =300 B
. R . N . ,.__,5' = | } .
Also, the resistance of arm ABD, RM v 10= |50 5 5'2:‘:‘3'/ 100
5
Since the condition _]_..: £ is satisfied. it is a balancod N 5
. Q 5 A 100
bridge. \ o
No current flows nlf)ng arm f8e. 1060 )rr 200
I R R ox I
Equivalent resistance ot N ¢
=t R +R,
=.&0xln=;§()xln =100 5y B
30+15 45 o T =
Current drawn from the source,
15 5 1
= e —— i — A 5 A
K TR A=05 A
q
47 FOCUS CBSE MODULE
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Yo Lsm;r the conc eptof free electrons in a C(‘ll]dl!( tor, derive the t‘\pl ession fm tlu. conduchv

lty

of a wire in terms of number density and relaxation time. Hence obtain the relation between
current denstiy and the applied elecwric field £,

Ans

Exampbles ; HoTs.
CBse(DetH) 2009,
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SECTION D 5-MARK QUESTIONS

21, Dmawacircuit diagram ofaMetre Bridge and write the mathematical relation used to determine
the value of an unknown resistance. W hy cannot such an ar mngement be used for measuring
very low resistance? [CBSE East 2016, CBSE 2019 (55/4/1)]

Ans

-
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3 2. Establish a relation hetween electric current and drift velocity. [CBSE (AL} 2013)]
OR
Prove that the current density of a metallic conductor is directly proportional to the drift
gpeed of electrons.

—

Ansj_.
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33. | (a) Explain the term drift velocity of electrons in a conductor .Hence GO 5 3>

obtain the expression for the current through a conductor in terms
of drift velocity.

(b) Two cells of emfs £1 and E2 and internal resistances rand r,
respectively are connected in parallel as shown in the figure.

Deduce the expression for the

(i)  equivalent emf of the combination

(i) equivalent internal resistance of the combination
(iii) potential difference between the points A and B.

Epry

EE,T?'

OR

(a) State the two Kirchhoffs rules used in the analysis of
electric circuits and explain them.

(b) Derive the equation of the balanced state in a Wheatstone
bridge using Kirchhoffs laws.

Ans,

ics. LE
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How Do You Solve Case Study questions?

There are several steps to writing an answer to a case study assignment:

1. STEP 1: READ THE CASE STUDY AND QUESTIONS CAREFULLY. - ...
2. STEP 2: IDENTIFY THE ISSUES IN THE CASE STUDY. ...
3. STEP 3: LINK THEORY TO PRACTICE. ...
4, STEP 4: PLAN YOUR ANSWER. ...
5. STEP 5: START WRITING YOUR CASE STUDY ANSWER. ...
6. STEP 6: EDIT AND PROOFREAD. ...
7. STEP 7: SUBMIT.
@%egdon:.—

@ 4q- 35) FLECTRON DRIV

An electric charge (clearon, ions) will experience a force if an clectric field is applied. If we
consider solid conductors, then of course the atoms are tightly bound o each other so that the
current is carried by the negative charged electrons. Gonsider the first case when no electric
field is present, the clectrons will be moving due to thermal motion during which they collide
with the fixed ons. An electron colliding with an on emerges with same speed as belore the
collision. However, the direction of its velocity after the collision is completely mndom. At a given
time, there is no prefeventid direction for the velocities of the clectrons. Thus, on an average,
the number of clectrons travelling in any direction will be equal to the number of electrons
travelling in the opposite direction. So, there will be no net electric current. I an eleciric field is
applied, the clectrons will be accelerated due to this field wowards positive charge. The electrons,
as long as they are moving, will constitute an electric current.

The free clectrons in a conductor have random velocity and move in random directions. When
currentisapplicd aaross the conductor, the randomly moving electronsare subjected 1o elecirial
forces along the direction of dectric field. Duc o this dectric field, froe electrons still have their

random moving nature, but they will move through the conductor with a certain force. The na
velodty ina conductor due to the moving of clectrons is referred to as the drift of electrons.

E

WP a

Y
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READ THE ABOVE PARAGRAPH AND ANSWER RUESTION

(1) When a potental difterence 1 ks supplicd across a conductor at temperature 7, the drill
velocity of clecorons is proportional to
(@) (b V'V ry T T

(2} Assteady current flows in a metallic conductor of non-unilorm cross-scction. Which of the
iollowing quantities is constant along the conductor?
(a) Current density (b) Dnlt speed
(¢} Currem () None of these

(2) Relation between dnli velocity () of electron and thermal velocity (vy) of an electron
room temperature is
(ayvy =1y =10 Myvy =>vy (ryvy<uy (Y vy =vp

(rv) Whidh of the tollowing characieristios of clectrons determines the current in a conductor?
() Thermal velocity alone
(b) Drilt velocity alone
() Both drift velocity and thermal velocity
(el Neither drifi nor thermal velocity

@) I E denotes clecuic ficld ina uniform conductor, 7 correspondimg curvent through i,
vy dnit velocity of dlecarons and P denotes thermal power produced in the conductor, then
which of the following graphs isfare correa?

{2) J h

.»/"'/’
{c) 4 / ) All of the above
. y
_-f"//
- F
ANSWER KEY
(1) (a) (12) (r) (1) (c} vy (b} (v) ()
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Topre @ /\/\aane%"c tevyme & Cla ssiticetion of Magnehc Meaterialg

CDFQ, Pava , feyyp Maﬁnekcsubﬁonz@
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Y 9 rencily o MogneRsalion, T = M
¢) he S vhillg N
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58 FOCUS CBSE MODULE



ECTION T

1. Ifa conducting wire carries a direct current through it, the magnetic field associated with the

current will be .
(@) both inside and outside the conduaor () neither inside nor outside the conductor

(¢} only outskle the conductor (d) only inside the conductor
2. A compass needle is placed above a straight conducting wire. If current passes through the
conducting wire from South to North. Then the deflection of the compass
(@) is towards West (b) is townrds East
(¢) kecpsoscillating in East-West direction  (d) no deflection
3. W hen a charged particle moving with velocity v is subjected to a magnetic field of induction
1’ the force on it is non-zero.
This implies that
(@) angle between is cither zero or 180°
(by angle between is necessarily 90°
(e} angle between can have any value other than 90°
(d) angle between can have any value other than zero and 180°
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4 Two concentric and coplanar circular loops P and Q have their | 1
radii in the ratio 2:3. Loop Q carries a current 9 A in the
anticlockwise direction. For the magnetic field to be zero at the
common centre, loop P must carry

(i) 3Ain clockwise direction

(ii) 9A in clockwise direction

(iii) 6 A in anti-clockwise direction

(iv) 6 A in the clockwise direction.

5 A long straight wire of circular cross section of radius a carries a | 1
steady current I. The current is uniformly distributed across its
cross section. The ratio of the magnitudes of magnetic field at a
point distant a/2 above the surface of wire to that at a point distant
al2 below its surface is

i 4:1

iy 1:1

(iiy 4: 3

(iv) 3:4

6 if the magnetizing field on a ferromagnetic material is increased, | 1
its permeability

(i) decreases

(i) increases

(iiiy remains unchanged

(iv) first decreases and then increases

'F‘(om CcCBse chm];\e» Pq\je‘&vZO 23,

Ang: -
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7—. Magnetism in substa

nces is caused by
(@) orbital motion of clectrons only

(b) spin motion of clectrons only

(¢} due to spin and orbital motions of electrons bath

(d) hidden magnets

®¥. A bar magnet of magnetic moment w is placed in a uniform magnetic field of induction & .
The torque exerted onitis

Al v

(@) m.B (by =mt . B ) mxB @) -m xB

9. A uniform magnetic field exists in space in the plane of paper and is initially directed from
4 : P p pap ¥
left to right. When a bar of soft iron is placed in the field parallel to it, the lines of force
passing through it will be represented by

" et
3 A o - A
: " e 5% eIl b W
. - . - ~3 - b
(@) = b (€)= % () < +
x - e S St b =
- » N e < +
—_ e i R et
P VSV e @ -
lo, A permanent magnet attracts
(@) all substances (&) only ferromagnetic substances
(ry some substances and repels others () Terromagnetic substances and repels all others
I 1. Susceptibility is positive for
(a} paramagnetic substances (b) ferromagnetic substances
(¢} non-magnetic substances (d) diamagnetic substances

12, If the horizontal and vertical components of earth’s magunetic field are equal ata certin place,
the angle of dip is
(e} 9O° (b)Y BO® (c) 45° (dy 0°
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13. Electro-magnets are made of soft iron because soft iron has
(@) small susceptibility and small retentivity

(6) large susceptibility and small retentivity
(&) large permeability and large retentivit ¥y

() small permeability and Lirge retentivity.

14, A curreut earrying loop is placed in a uniform magnetic field. The torque acting on it does not
depend upon the
{a) shape ol'the loop () arca of the loop (¢) valuc of current  (d) magnetic ficld

15, A circular coil of 50 turns and radius 7 em is placed in a uniform magnetic field of 4 T normal

to the plane of the coil. If the current in the coil is 6 A then total torque acting on the coil is
(v} 14.74 N (MHON () 739N d) 369N

Answersz -

FOY angwexl

ey & obhe~ '
- &J €Y Solution Of F@CUS P\ev\‘smn mo+€S:“
sk N\OSSP)\\IS:‘CgoCom. &&omwtoacﬁ o

~ al

- f"“’”‘ Ploj Store..
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Two statements are given-one labelled Assertion (A) and the other labelled
Reason(R). Select the correct answer to these questions from the codes (a), (b), (¢)

and (d) as given below.

a) Both A and R are true and R is the correct explanation of A

b) Both A and R are true and R is NOT the correct explanation of A
¢) A is true but R is false

d) A is false and R is also false

16, Assertion(Aj: Dinmagnetic materials can exhibit magnetism.

Reason (R): Diamagnetic materials have permanent magnetic dipole moment.

ohtien

I3, Asserdon(A): When a magnetic dipole is pliced in inon un iform magnetic ficld, only a orque
sty on the dipole.

Reason (R): Force would not act on dipole if magnetic lield were non uniform.

@prt'on,

[ ], Asserdon(An Miagnetclines of force form continuous dosed loops whereas elearic lines of force do
oL,

Reason (R): Magnetic poles always occur in pairs as north pole and south pole.

olpt\'on
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SECTION B 2.MARK QUESTIONS

19, Write two propertics of a material suitable for making (a) a permanent magnet, and (4) bn
[CBSE (A1) 2017)

electromagnet.
Ans, (z) Two propertics of nuterial used for making permanent magnets are
{r) High cocrcivity ¢ High retentivity

(#i) High permeability
(4) Two properties of material used for making clectromagnets are
(7} High permeability (i) Low coercivity

(#f) Low retentivity

20, Ata place, the horizontal component of earth’s magnetic field is B and angle of dip is 60

What is the value of horizontal componernt of the earth’s magnetic field at equator?
[{CBSE Delli 2017]

Ang—

21 Write the expression, in a vector form, for the Lorentz magnetic force F due tw a Ch,arg;
moving with velocity v ina magnetic field B Whatis the direction of the magnetic force?
[’BSE Delhi 201 4)
Ans, Force, F= gz 2 X 8)
Obviously, the force on charged particle is perpendicular to both velodty v and magnetic field B.
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22, () Write the expression for the magnetic force acting on a charged particle moving with velocity
v in the presence of magnetic field B. x x x x x x
(it) A neutron, an electron and an alpha particle moving ¢ —
with equal velocities, enter a uniform magnetic field X x x ® X X
going into the plane of the paper as shown Trace ¥
their paths in the field and justify your answern
. L. [CBSE Delhi 2018) ¢ -
Ansf (t) F=q(uxB) % x % X % x

% x * X X X

(v

23, A proton and a deuteron having equal momen @ enter in a region of uniform magnetic field at
right angle to the direcon of e fichl. Find the ratio of the radii of curvature of the path of
the particle. [CBSE Delhi 2013]

Ahs:.—
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24.] A uniform magnetic field gets modified as shown in figure when two :
specimens A and B are placed in it.

()ldentify the specimen A and B.
(i) How is the magnetic susceptibility of specimen A different from
that of specimen B?

cBSE - 2@21@.&.@
Ans.

25, In what way is the behaviour of 2 diamagnedc material different from that of a paramagnetic,
when kept in an external magnetic field? [CBSE Central 2016)

Ang —
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26 Two long straight parallel conductors carrying currents |1 and I2 are | 3
separated by a distance d. If the currents are flowing in the same
direction, show how the magnetic field produced by one exerts an
attractive force on the other. Obtain the expression for this force and
hence define 1 ampere.

2022 @&P)cgse.

Ang:—
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2%. Two small identical circular loops, marked (1) and (2), carrying
equal currents, are plated with the geometrical axes perpendicular
to each other as shown in the figure. Find the magnitude ane
direction of the net mapgnetic field produced at the point O.

[CBSE (F) 2013, 2014}

()
[4 } .......................
. pel -
\\‘\ .//r
Y
(2) .
S,
I
Ang:—

2 3. Arvec taspular feop of wire of size 2.5 cm X 4 cm carries a stead y current
of I A A swaight wire carrving 2 A current is kept near the loop as 2A

. R . . 25¢m
shown, I the loop and the wire are coplanar, {ind the (i) torque ac ting »
on the foop and (i) the magnitude and direction of the force on the |
loop due 1o the current carrying wire. [CBSE Delhi 2012] 1A

rp— L . s g

Ans. (1} Torque on the loop 't = MB sin® = M X B 4

=0 [ M and B are parallel] 2em
(21 Magnitude of fowee s

[Fl=

LY

Moy Fal (E 1
o L7 _)
1
2%10”?  4.5x10%
4‘5-2}_ 8§x5X 1077

=2xl()‘7><2><1><4><10"*’{

-7 — 4 A -
=16X[07" X 9 %45 9 =444X10°'N

Direction of lorce s towards conductor (attractive).

4am
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29, (a) Briclly explain how a galvanometer is conver te{l into an ammeten
(b) A galvanometer coil has a resistance of 15 £ and it shows full scale deflection for a current
of 1 mA, Convertitinto an ammeter ol range 0 to 6 A. [CBSE 2019 (55/4/1)]}

Ang:—
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30 (a ) State Gauss’s l:w, ful' magneusm. L\plmn its 51gmflcance. [CBSE 2019 (55/1/1)]
(#) Write the four important properties of the magnetic field lines due to a bar magnet.

Ang, () Gauss's law for magnetism states that “The total flux of the magnetic Gield, through any
closed surface, is always zero.”

Aler natively
= ﬁB. ds =0
3

This law implics that magnetic mono poles do not exist. Also magnetic field lines form closed
loops.

(6} Four properties of magnetic lield lines
(£} Magnetic field lines always form continuous closed loops.

(z8) The tangent to the magnetic lield line ata given point represents the direction of the net
magnetic field at that point.

(#i) The kirger the number of ficld lines crossing per unit area, the stronger is the magnitude
ol the magnetic field.

(rv) Magnetic ficld lines do not intersea.
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SECTION D S-MARK QUESTIONS

3). Derive an expression for torque acting on a rectangular current carrying loop kept in a
uniform magnetic field B, Indicate the direction ﬂftmque acting on the loop.

[CBSE Delhi 201 3; (F) 2009, 2019 (55/1/1)]

Ang: -~
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32, te an epmm-&mal .?m Use xt © del rive an expmssmn fm the magm:tu: held
produced at a point near a long current carr ying wire. [CBSE 2019 (55/3/1)]

Ang:
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* 33. Derive an expression for the force per unit length between two long straight parallel current
carrying conductors. Hence define SI unit of current (ampere).
{CBSE (A1) 2009, 2010, 2012, Patna 2015)

DELHI (2014-). ngp— zozz)

Ang;_
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ECT]ON SRETINT s ——

How Do You Solve Case Study questions?

There are several steps to writing an answer to a case study assignment:

1. STEP 1: READ THE CASE STUDY AND QUESTIONS CAREFULLY. ...
2. STEP 2: IDENTIFY THE ISSUES IN THE CASE STUDY.

3. STEP 3: LINK THEORY TO PRACTICE. ...

4, STEP 4: PLAN YOUR ANSWER. ...

5. STEP 5: START WRITING YOUR CASE STUDY ANSWER. ...

6. STEP 6: EDIT AND PROOFREAD. ...

7. STEP 7: SUBMIT.
@Mb‘on:~

4-3 5) MAGNETIC MOMENT

The magnetic moment is the magnctic strength and orientation of a magnet or other object that
produces & magnetic ficld. They include; loo ps of electric current, moving eltzmcmmy particles
such as electrons, various molecules and many astronomical objects such as many planets,
some moons, star ete. More precisely the term magnelic moment normully refers 1o a system's
magnetic dipole moment, the component of the magnetic dipole; a magnetic north and south
pole separated by a very small distance. The magnetic dipole com ponents is suflicient for small
enough magnets or for large enough distances.

A current carrying loop su spended to move frecty, al ways stays along a fixed direction, the plane
ol loop staying perpendicular o north-south direction Just like a bar magnet. Moreover the
two current loops when brought close together atract or repel cach other depending on the
direction of current Justis two bar magnets when brought close together repel when their north
poles face cach other and attract when north pole of one magnet faces the south pole of the other
magnet.
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Magnetic field lines of a solenoid
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READ THE ABOVE PARAGRAPL AMD ANSWER THE GUESTION

() The SI unit for magnetic moment is?
A  Am | ~ Ns
(@) = (b —— €) - @) =

(¢1y The bar magnet 1s replaced by asolenoid ot cross sectuonal arca 2 % 107 m? and 1000 turns,
but same magnctic moment (0.4 Am®) then current throu gh the solenoid is

(a) 1 A (H2A (€)% A (dy + A
(#z) The magnetc moment of a current (1) carrying circular coil of radius (r) varies as
1 1 o
(@) —5 (h) - {c) r () r*
R
(fv) The ratio of magnetic length 1o the geometrical length of a bar magnet is
) ) 6 7 d 6
) = e c) = dy =
() Acurrent carrying conductor of length 44 cm wrns into circular loop. 1t carries 1 A current
22
around circular path. The dipole moment generated in the boop is [mkey’c = -?—]
. - 5 ) - b4 2 = by
(@) 150 Acm® (b) 132 Acm? (€) 154 Acm {ely 156 Acm

Answer key

) () (i) (b) (tz) () (tv) (e) () (c)
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ELECTROMAGNETIC INDUCTION

{A.C}
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L.| An iron cored coil is connected in series with an electric bulb with
an AC source as shown in figure. When iron piece is taken out of
the coil, the brightness of the bulb will

@

@
(i) decrease

(i) increase

(iii)y remain unaffected

(iv) fluctuate

SQP - 2022 CRSE.

2. Inan accircuit, voltage V and current i are given by
Vo= 100 sin 100 ¢ volt
i = 100 sin {100¢ + n/3) mA
The power dissipated in the circuit is

(@) 10°W (b) 10 W () 2.5 W (d) 5 W.
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w

A rectangular, a square, a circular and an elliptical loop, all in the
(x-y) plane, are moving out of a uniform magnetic field with a
constant velocity ¥ = vi.The magnetic field is directed along the
negative z-axis direction. The induced emf, during the passage of
these loops, out of the field region, will not remain constant for

(i) any of the four loops

(ii) the circular and elliptical loops

(iii) the rectangular, circular and elliptical loops

(iv) only the elliptical loops

SQP Fox -2023 <EOQTOQ>
&M Mavch.

4  Lenz's law is essential for

(@) conservation of energy (b) conservation ol mass
(e} consery atwn of momentum () conserv ation of charge

5. The selfinductance L of a solenoid of length! and area of crosssection A, with a fixed number
of turns N increases as [NCERT Exemplar]
() ! and A increase. () t decreases and A increases.
(e} { increases and A decreases. {d) both { and A decrease.
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6. Anaread = 0.5 m® shown in the ﬁgum is situated in a uniform magnetlc ﬁeld B = 4.0 ‘Wb!m
and its normal makes an angle of 60° with the field. The magnetic flux passing through the

area / would be equal to

o
[ SN ,.-_;_,a(:m: [U——
5 £ XA 3

£
L4

(a) 2.0 weboer (6) 1.0 weber (£) '3 weber () 0.5 weber

F. Ina pure capacitive circuit, the current
(@) lags behind the applied emf by angle /2 (b) leads the apphied embt'by an angle n
() leads the applicd eml by angle n/2 () and applied emf are in same phase

. If an LCR circuit contains I = 8 henry; € = 0.5 uF, R = 100 {} in series. Then the resonant
angular frequency will be:
(ay BOU radfs (0} 500 rad/s {r)y 60D Hx (d) 500 Hz

9. Ifan LCR circuit contains I = 8 henry; € = 0.5 uE ® = 100 {2 in series. Then the resonant
angular frequency will be:
{a} 600 rad/s (&) 300 rad/s {c) 600 Hz () 500 Hz

10, A conduc ting square loop of side £ and resistance R moves in its plane * : o e \
with auniform velocity v perpendicular to one of its sides. A magnetic ; Clx % x i : ; :
induction £ constantin time and space, pointing perpendicular and N I
into the plane of the loop exists everywhere as in given figure. The , < x %
current induced in the loop is XX X XN X X X X xE
{ay Bl/R clockwise (b) BlvyR anticlick wise
(e} 2 Blu/R anuclhckwise 1y zeva.

1. Inductance plays the role of
{a) incrtia (8) friction () source of em{’ {d) force
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12. A magnet is dropped with its north pole towards a closed circular coil placed on a table then
(@) looking from above, the induced current in the coil will be anti-<clockwise.
(6) the magnet will fall with uniform acceleration.
(¢) as the magnet falls, its acceleration will be reduced.
(d) no current will be mduced in the coil.

3. A cylindrical bar magnet is rotated about its axis (Figure given alongside).
A wire is connected from the axis and is made to touch the cyliridrical axlsJ"
surface through a contact. Then [NCERT Exemplar] N
() a dicct current {lows in the ammeter A.

() no current flows through the ammeter A bar

(€) an alternating sinusoidal current flows through the ammeter A with a  magnet @
time period 7= 2m/m.

() a time varying non-sinusoidal current flows through the ammeter A.

14, A copper ring is held horizontally and a magnet is dropped through the
ring with its length along the axis of the ring. The acceleration of the falling
magnet is '

() equal to that due to gravity

(b) lessthan that due w gravity
() more than that due o graviey
(d) depends on the diameter of the ring and the length of the magnet

I8, The mutal inductance of two coils depends upon
{g) medium between coils (b) separation between coils

(¢} both on (a) and (#) (e} none of (a) and (H)
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Two statements are given-one labelled Assertion (A) and the other labelled
Reason(R). Select the correct answer to these questions from the codes (a), (b), (¢)
and (d) as given below.

a) Both A and R are true and R is the correct explanation of A
b) Both A and R are true and R is NOT the correct explanation of A
¢) A is true but R is false

d) A is false and R is also false

I 6. Assertion{A): Only a change of magnetc Hux will maintain an induced curremt in the coil.
Reason (R): The presence ofa large magnetic flux will maintain an induced current in the coil.

e ption

I ¥ Assertion{A): Capacitor serves as a block for DC and offers an easy path o AC.

Reason (R): Capacitive readance s inversely proportional to frequency.

option,

I g, Assertion{A): An inductance and a resistance are connected in series with an AC circuit. In this
circuit the current and the pmemial difference across the resistance lags behind
potential difference across the inducance by an angle ©f2.

Reason (R): In LR circuit volage leads the current by phase angle which depends on the value
of inductance and resistance both.

OPtl'on,
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19, Give one example of use of eddy currents. ‘ [CBSE (F) 2016]
) Electromagnetic damping in certzin galvanometers.
(%) Magnetic braking in trains.
(#4) Induction furnace to produce high temperature. (Any anc)
20, A bar magnet is moved in the direction indicated by the arrow between two coils PQ and CD.
Predict the directions of induced current in each coil. [CBSE (AI) 2012, 2017)
e 11122 a 1111113

A
)

>

Ans:..

2 |. Two loops of different shapes are moved in the region of a uniform magnetic field pointing
downward. The loops are moved in the direcions shown by arrows. What is the direction of

induced current in each loop? [CBSE (F} 20101 [HOTS5]
x X X % x  Ax X
» g{/\
e " /{. ta’ “ \\ x
ac” X pax % B X 4 x X }_*
- T Y P f
T~y ™ e

Ans,
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22. A current is induced in coil C, due to the motion of current carrying coil C

2
(@) Write any two ways by which a large deflection can be obtained in the galvanometer G.
(b) Sugpest an alternative device to demonstrate the induced current in place of a galvanometer.

[CBSE Delhi 2011]

Ans,

23, Inaseries LCR circuit with an ac source of effective vol tage 50 V, frequency v =50/7 Hz,
R =300, C=20uF and L = 1.0 H. Find the rms curreat in the circuit. [{CBSE (F) 2014)

A—ng:_.
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2 4, What is the rms value of alternating current shown in figure? [HOTS)
2A
TO TP T 3R
[ t —
—2A
Ans:—

25, Why is the use of ac voltage preferred over dc voltage? Give two reasons.  [CBSE (Al) 2014]
() The generation of ac is more economical than de.
@¢#) Altlernating voltage can be stepped up or stepped down as per requirement during
transmission from power generating station to the consumer
(#1) Alternating current in acircuit can be controlled by using wattless devices like the choke coil.
(v) Alternating voltages can be transmitted {rom one place to another, with much lower energy
loss in the transmission line.

Ans:-
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24.| The magnetic field through a circular loop of wire, 12cm in radius and
8.50 resistance, changes with time as shown in the figure. The
magnetic field is perpendicular to the plane of the loop. Calculate the
current induced in the loop and plot a graph showing induced current
as a function of time.

B(T)4

2 4 6 t(s)

<CRSE SAP Fox-2023

Ang:—
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2%. | An a.c. source generating a voltage € = & sin wt is connected to a
capacitor of capacitance C. Find the expression for the current | flowing
through it. Plot a graph of € and | versus ot to show that the current is

ahead of the voltage by 17/2.
OR

An ac voltage V = Vp sin ot is applied across a pure inductor of
inductance L. Find an expression for the current i, flowing in the circuit
and show mathematically that the current flowing through it lags behind

the applied voltage by a phase angle of —g- Also draw graphs of V and

i versus ot for the circuit.

CRSE SAQP Ffoy 2023 Exam.

Ans:—
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2%. The figure shows a series LOR circuit connected to a variahble freq uency 230 Vsource,

{. s b anan o e \{\.\f\/\;\wp BSOS
i 400
230 V {~ I- 80 uF
TR
50H
(@) Determine the source frequency which drives the circuit in resonance.

(b) Calculate the impedance of the circuit and amplitude of current at resonance.
{¢) Show that poendal drop across LC combination is zero at resonati ng ﬁ'equencv

[CBSE 2019 (55/2/1)]
Ang: -
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2y

29, A device ‘X’ is connected to an a¢ source. The variation of vol tage, current and power in one

complete cycle is shown in the figure.
(@) Which curve shows power consumption over a
full cycle?
(h) What is the average power consumption over a
cycle? : cese (o2, 2016Y
(¢} ldentify the device *X. [NCERT Exemplar] Detny,

Gl P———

sree byl

Ang:—
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3o0. Dd‘me self-inductance of a coil. bhuw tlmt magnetw energy reguir ed to huﬂd up the current I
in a coil of self inductance L is given by —;——LI“ . [CBSE Delhi 2012]
OR

Define the term self-inductance of a solenoid. Obtain the expression for the magnetic energy
stored in an inductor of self-inductance . tobuild up a current I through it. [CBSE (A1) 2014]

Ang:_.
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3 l. Obtain the expression for the mutual inductance of two long co-axial solenoids §; and §,
wound one over the other, each of length L and radii r, and r, and n, and n, be number of turns
per unit length, when a current [ is set up in the outer solenoid §;. [CBSE Delhi 2017)
OR
(a} Define mutual inductance and write its SI units. [CBSE 20189, (65/1/1)]
(h) Derive an expression for the mutual inductance of two long co-axial solenoids of same

lengih wound one over the othen

0, lrrs
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32. i) Drawa labelled dia gram of a step-up transformer. Obtain the ratio of secondary to primary
voltage in terms of number of turns and currents in the two coils.

(i{} A power wansmission line feeds input power at 2200V to a step-down transformer with its

primary windings having 3000 turns. Find the number of turns in the secondary to get the

power output at 220 V. [CBSE Delhi 2017)
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23. Adevice ‘X’ is connected to an ac source I = V), sin wt. The variation of voltage, current and
power in one cyele is show in the following graph:

Y i

!

A H

7O\
TN Ir—m—~_,

(o) 1dentify tHe device ‘X"

(b} Which of the curves, A, 8 and € represent the voltage, current and the power co nsumed in
the circuit? Justify your answer.

{¢} How does its impedance vary with frequency of the ac source? Show graphically.

(dy Obtain an expression for the current in the circuit and its phase relation with ac voltage.

Fos "Q o 23) eﬂi\/\arch.
Ans:-
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7/
ot can algso Includy AC Genevalion %eoﬂ,),‘oﬁmm fox SMavie
Section:—

P"OCUC@ sheet” Foy. A.c 3Cne%¢ﬂ)Y >
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How Do You Solve Case Study questions?

There are several steps to writing an answer to a case study assignment:

STEP 1: READ THE CASE STUDY AND QUESTIONS CAREFULLY. - ...
STEP 2: IDENTIFY THE ISSUES IN THE CASE STUDY. ...
STEP 3: LINK THEORY TO PRACTICE. ...
STEP 4: PLAN YOUR ANSWER. ...
STEP 5: START WRITING YOUR CASE STUDY ANSWER. ...
STEP 6: EDIT AND PROOFREAD. ...
STEP 7: SUBMIT.
 MAGNETIC DAMPING:

@\I.O\sn.bw.w.—*

When a conductor oscillates inside a4 magnctic ficld, eddy aurrents are produced in i The flow
of electrons in the conductor immediately creates an opposing magnetic field which results in
damping ol the magnet and produces heat inside the conduaor similar to heat build-up inside
of a power cord during use.

By Lenz's law the circulating currents create their own magnetic ficld that opposes the ficld of
the magnet. Thus, the moving conductor experiences a drag force that opposes its motion. A
damping lorce is generated when these eddy carrent and magnetic field interaa with each other
Itis a damping technique where elearomagnetically ind uced current stow down the motion of
an object without any actual contact. As the distance between magnet and conductor decreases
the damping force increases. The electromagnetic damping foree is proportonal o the induced

eddy current, strength of the magnetic ficld and the speed of the object which implies that faster
the object moves, greater will be the damping and slower the motion of object, lower will be

damping which will result in the smooth stopping of the object.
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READ THE ABOVE PARAGRAPH AND ANSWER ANY FOUR.
QUESTIONS

(1) Fouwrult’s current are also known as
(a) direct current (b) induced current
(¢) eddy current () both eddy current and induced current

(#) Eddy current have negative effect because they produce

() heating only (b) damping only
(¢) heating and damping {) harmiul radiation

(#1) The elearomagnetic damping force is proportional to

(@) the induced eddy current (b) the strength of magnetic field
(¢} the speed of ohject (e} all of the above

(v) In electromagnetic induction, line integral of induced field E around a closed path is
and ivduced electric field is

(#) zero, non conservatve {b) non zera, conservative
(£) zero, conservative {¢) non zero, non conservative

. . . . sy - . N N .

() A arcular coil of aren 200 cm” and 25 turns rotates about its vertical diameter with a angulm'
speed of 20 m/s in a uniform horizontal magnetic field of magnitude 0.05 T. The maximum
woltage induced in the coil 15

(@) 0.5V 15V €y 2.5V h2zov
Answer key
(@) ) () (e} (i) () (fv) () (v) (@)
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