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Thank You for downloading this booklet on Test papers for class Xit tn physies, The
Ldea of this booklet Ls mainly to make the readers to 9o through the NCERT Text book.
Before answering this test series please go through the chapter in the NCERT text book
and then proceed to answer the test papers related to that chapter, Answer to each
question can be obtained from the text book itself. The advantage of this booklet s
that the page nuwber in which the answer to that particular question can be obtained
Ls shown against the question ttself.

These test papers can be used to evaluate one’s performance with respect to a particular
chapter. If the student evaluates himself one will come to know what type of questions
will be given for 1 wmark, 2 marks § 3 wmarks and how much time each question takes
to answer and what type of preparation one requires.

MY sincere thanks to those sites from which (have downloaded the limages/ waterial
from the Lnternet,

Please don't forget to give your feedback to the following address zietbbsr@gmail.com
or samyajyalakshml ev@amail.com

Mrs. T Samrajya Lakshmi
PGT (Physics), ZIETBBSR
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ELECTROSTATICS

Test Paper-|

MAX MARKS: 30 TIME: 90Mts
1 WhatisElectrostatics? Page:1 1
2 Find the correct choice from the following
a. whentwoglassrods rubbed with wool orsilk cloth are brought close to 2

each other, they Attract/repel

b. Whenthetwo strands of wool ortwo pieces of silk cloth with which the rods
were rubbed are brought each other, they attract/repel

c. Two plasticrods rubbed with cat’s fur are broughtclose to each other, they
attract/repel

d. The pithball touched with glass rod when brought nearerto another pith

ball touched with plasticrod they attract/repel Page:2
3 What happenstothe bodieswhenthey are rubbed on each other? Page:2 1
4 How many kinds of electrification are there? What are they? Page:2 1
5 Name the property of charge which differentiates the two kinds of charges. Ppage:2 1
6 What happenstothe electrified glass rod When broughtin contact with silk, with 2
whichitwas rubbed? Why? Page:2
7 Who named the charges as positive and negative? Page:3 1

8 What happenstoa compass needle when a current carrying wire is placed nearerto

it? Who discovered this phenomenon? Page:3 2

9 How can you say that electricity and magnetism are interdependent? Page:3 1

10 What is electromagnetism? Page:3 1

11  Who claimed thatscience of opticsisintimatelyrelated to that of electricity and 1
magnetism? Page:3

13 Name the device used to detect charge on a body? Give a brief description of it. 2
Page:3

14  How can you make a simple electroscope Page:4 2

15 Is there a new charge is created in the process of rubbing? Give youranswer. page:5 1

16 What are conductors and insulators? Whatis the difference between them when 2
they are given charge tothem Page:5

17  Why nylonorplasticcomb gets electrified on combing hair, butaspoon does not? 1
Give reason. Page:5
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18  Whatismeantby earthing? Whatis the other name for earthing? How earthing can 3
be done? What isthe advantage of it? Page:5

19 Explain Whatis charging by induction Page:6 3

20  How can you charge a metal sphere positively without touchingit? Page:7 2

4|Page ZIET BHUBANESWAR/ T Samrajya Lakshmi PGT (Physics)



ZIET-BHUBANESWAR/Test Papers/Class XII/Physics | 2015

ELECTROSTATICS
ELECTRIC CHARGES AND FIELDS-Test Paper-Ii

MAX MARKS: 30 TIME: 90Mts

1 What are the basic properties of electriccharge? Page:8 2
2 Give the value of charge onan electron. Page:9 1
3 If 10° electrons move out of a body to another body every second, how much timeis

requiredto geta total charge of 1C on the otherbody? Page:10 2
4 How much positive and negative charge isthere in acup of water? Page:10 2
5 State Coulomb’s law. Give vector form of the equation forfinding the force acting 2

betweenanytwo charges. Page:10 &12
6 Define the Sl unit of electriccharge. Page:11 1
7

hl 10 cm
|
E % @ |
\
_ —————
O s O

A metallicsphere Ais susffended by anylof thread. Another charged metallicsphere

B held by an insulating handle is brought closed to A such that the distance between

theircentresis 10 cm.The resulting repulsion of Ais noted. Spheres Aand B are

touched by uncharged spheres Cand D respectively, asshowninfig. Cand D are
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thenremovedand B is brought closerto A to a distance of 5.0 cm between their
centres,asown infig© Whatis the expected repulsion of A onthe basis of
Coulomb’slaw? Spheres A and C and spheres Band D have identical sizes. Ignorethe
sizesof A and B incomparisontothe separation betweentheircentres. Ppage:14

|

8 Give the formulato find the effective force on agiven charge due to the forces 1
exerted by the other charges. Page:16

10 Defineelectricfield due toacharge. Give an expressiontofind the electricfield due 2
to a charge. What isthe Sl unit of electricfield? Page:18

11  Showdiagrammatically whatisthe electricfield due to a positive charge anda 2
negative charge. Pagel8

13 Givethe properties of electricfield lines. Page25 2

14 Define electricline of force. Page24 1

15  Defineelectricflux through anareaelement AS. Give the factors on which the
electricflux depends upon. Also give the formulatofind the electricflux through an 3
area element. Page26

16  Whatisan electricdipole? Derive an expression tofind the electricfield atapointon 3
the axis of an electricdipole. Page27

17  Derive anexpressiontofindthe electricfield ata point onthe equatorial line. Give 3
the physical significance of dipole. Page28
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ELECTROSTATICS
ELECTRIC CHARGES AND FIELDS

Test Paper-lI|

MAX MARKS: 30 TIME: 90Mts
SI.  QUESTION ANSWER PAGE MAR
1 Define Torque. Find the torque acting on an electric dipole placed ina 3
uniform electric field. Give the conditions for torque acting on an electric
dipole is
(a) zero and (b) maximum Page:31
2 How can you explain a comb run through dry hair attracts pieces of paper? 2
Page:31
3 Define linear charge density. Give its SI unit of measurement. Also give the
formula to find the linear charge density. Page:32 2
4 Define the following. Also give their Sl units of measurement?
(a) Surface charge density (b) volume charge density. Page:32 3
5 State & prove Gauss’s Law. Page:33
6 Give any four important points regarding Gauss’s law. Page:34 2

7  The electric field components in fig are Ex= ax . Ey=E;=0, in which
a=800N/Cm *. Calculate (a) the flux through the cube, and (b) the charge
within the cube. Assume that a= 0.1m. Page:35

L |
3
a n T I nR
L 1 ¥
a
8 Derive an expression to find the electric field due to an infinitely long thin
straight wire using Gauss’s Law Page:37 3
9 Derive an expression to find the electric field due to a uniformly charged 3
infinite plane sheet using Gauss’s Law Page:38
10 Derive an expression to find the electric field due to a uniformly charged thin 3
spherical shell using Gauss’s Law Page:39
Two charges +10uC are placed 5.0 mm apart. Determine the electric field at
(a) a point on the axis of the dipole at 15 cm away from the center of the 3

dipole on the axial line and (b) at 15 com away from the center of the dipole
on the equatorial line of the dipole. Page:30
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ELECTROSTATICS
ELECTROSTATIC POTENTIAL AND CAPACITANCE

Test Paper-|

MAX MARKS: 30 TIME: 90Mts
QUESTION ANSWER PAGE MAR
What are conservative forces? Give some examples. Page:51 2
Define electric potential energy difference between any two points. Also give the 2
expression to find the same. Page:52
Define electrostatic potential at a point. Give the expression to find the same. 2

Page:54
Plot a graph showing the variation of (i) Electrostatic potential (ii) electric 2
intensity with distance r. Page:55

(a)Calculate the potential ata point P due to a charge of 4 X 10”7C located 9 cm
away.(b) Hence obtain the work done in bringing a charge 2X 10°C from infinity 3
to the point P. Does the answer depend on the path along which the charge is
brought? Page:55

Derive an expression to find the potential due to an electric dipole (i) ata point 3
on the axis of the dipole and (ii) at a point on the equatorial line.  Page:56

Two charges 3 X 108C and -2 X 108C are located 15cm apart. At what point on the

line joining the two charges is the electric potential zero? Take the potential at 3
infinity to be zero. Page:58

Fig shows the field lines of a positive and negative charges respectively.
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a. Give the signs of the potential difference Vp-Vq; Ve-Va.
b. Give the sign of the potential energy difference of a small negative charge
between the points Q and P; A and B.
c. Give the sign of the work done by the field in moving a small positive
charge from Q to P.
d. Give the sign of the work done by the external agency in moving a small
charge from B to A.
e. Does the kinetic energy of a small negative charge increase or decrease in
going from B to A? Page:59
What is an equipotential surface? Draw the equipotential surfaces for the
following
a. Uniform electric field
b. A Dipole
c. Two identical positive charges. Page:60
Give the relation between Electric field and electrostatic potential. What
important conclusions that can be drawn from the relation? Page:61
Derive an expression to find the potential energy of a system of two charges in an
external field. Page:65
How can you say that the electric field must be normal to the equipotential

surface? Page:60
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ELECTROSTATICS

ELECTROSTATIC POTENTIAL AND CAPACITANCE- Test Paper-Il

MAX MARKS: 30 TIME: 90Mts
QUESTION ANSWERPAGE MARK
What isthe value of electrostaticfield inside aconductor? Page:68 1
What is the direction of electrostaticfield at every point on the surface of a charged 1
conductor? Page:68
What is the difference in the movement of charge carriersin case of metal to that of 1
electrolyticconductors? Page:67
Derive an expression to find the potential energy of an electricdipolein an external field. 3
Page:66
What isthe amount of net charge inside the charged conductor? Page:68 1
What can you say about the electrostatic potential throughout the volume of acharged 1
conductor? Page:68
Derive therelation E =| o |/ €0 tofind the electricfield at the surface of a charged
conductor. Page:69 2
What is meant by electrostaticshielding? What is the advantage of it? Page:69 2
A comb run through one’s dry hairattracts small bits of paperwhy? What happensif the 2
hairiswetorifitisa rainyday? Page:70
Ordinary rubberisan insulator. But special rubber tyres of aircraft are made slightly 2
conducting. Why is this necessary? Page:70
A bird perches ona bare high powerline, and nothing happens tothe bird. A man standing 1
on the ground touches the same line and gets a fatal shock. Why? Page:70
Vehicles carrying inflammable materials usually have metallicropes touching the ground 1
during motion. Why? Page:70
What are dielectricsubstances? How are they different from conductors? Page:71 1
What isthe effect of external electricfield on aconductor and a dielectricsubstance? 2
Page:71
What are polarand non-polarmolecules? give examples foreach Page:71 2
What is meant by polarization? Give the relation between polarization and applied electric 2
field. Page:72
A uniformly polarized dielectricamountstoinduced surface charge density but novolume 3
charge density. Explain. Page:73
What isthe effect of external electricfield on a polar molecule and anon-polar molecule? 2
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Page:72

ELECTROSTATICS-CAPACITANCE

Test Paper-I

MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS
1 What is a capacitor? Page:74 1
2 Define capacitance of a capacitor. Give the factors on which the capacitance depends. 3

What is the symbolicrepresentation of afixed capacitance and a variable capacitance?
Page:74

What is meant by the dielectricstrength of adielectricmedium? Page:74
Give the conditions for a capacitorto store charge withoutleaking. Page:74
Give the common units of capacitance. Page:74

Derive the formulato find the capacitance of a parallel plate capacitor. Page:74

N W R R R

Show that 1 Farad isa big unitin practice. Page:74

0O N O U b~ W

What happensto the capacitance of a parallel plate capacitorwhen adielectric

medium of dielectricconstantKisintroduced between the plates of the capacitor? 3

Alsoshow that C=kC, Page:76

9 A slab of material of dielectric constant k has the same area as the plates of a parallel
plate3 capacitor but has a thickness (3/4) d, where dis the separation of the plates. 3
How isthe capacitance changed whenthe slabis inserted between the plates? page:77

10 Derive the formulato find the effective capacitance when capacitors are connectedin 3
series. Page:78

11  Derive the formulatofind the effective capacitance when capacitors are connectedin 3
Parallel Page:79

12  Derive anexpressiontofind the energy storedin a capacitor. Derive the formulato 3
find the effective capacitance when capacitors are connectedinseries. Page:81

13 Anetwork of four 10 UF capacitors is connected to a 500V supply.asshowninthe fig. 3

Determine (a) the equivalent capacitance of the network (b) the charge on each

capacitor. Referto the diagram given in page79 Of the NCERT Text book Page:79
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CURRENT ELECTRICITY

Test Paper-I

MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS
1 Whatisan electriccurrent? Give the formulatofindthe electriccurrent. DefineitsSI 2

unit. Page:94
2 Name the phenomenoninwhich chargesflow fromthe clouds to the earth through the 1
atmosphere.. Page:93
3 Name any two devices where asteady current flow through the device. . Page:93 1
4 Name the layerof the atmosphere in which charged particles exist. . Page:94 1
5 What are conductors? What is the effect of an electricfield ona conductor? page:94 2
6 State Ohm’s Law. . Page:95 1
7 Define resistance of a conductor. Give the Sl unit of resistance. Give the factorson
which the resistance of a conductor depends upon.. Page:95 2
Define current density. Whatisits Sl unit of measurement? . Page:96 1
9 What is resistivity of a material? Give the factors on which the resistivity of amaterial 3
dependsupon. How is different from conductivity? Page:96
10 What are the limitations of Ohm’s law? Page:101 2
11  Define mobility. Derive an expression tofind the mobility of acharged particle. 2
Page:100
12 Theelectrondriftarises due tothe force experienced by electronsin the electricfield
inside the conductor. But force should cause acceleration. Why then do the electrons 2
acquired steady average drift sped? Page:100
13  Arethe paths of electrons straight lines between successive collisions (with the
positive ins of the metal) inthe (i) presence of electricfield, (ii) presence of electric 2
field? Page:100
14  Name the materials thatare usedin wire bound resistors. Give reason why these 1
materials are used in making these resistors? Page:102
15  Givethe colourcode usedin case of carbon resistors. Also give any two advantages of 3
these resistors. Page:103
16  Plotagraph showingthe variation resistivity of the following materials with
temperature (a) copper (b) nichrome (c) semiconductor. . Page:104 2
17  Givetheformulato find the resistivity of a material. State the factors on which the 2
resistivity orthe conductivity of amaterial depends upon. Page:104
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CURRENT ELECTRICITY

Test Paper-li

MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS
1 The resistance of the platinum wire of a platinum resistance thermometerattheice 2

pointis 5Qand at steam pointis 5.23Qwhen the thermometerisinsertedinahot bath,
the resistance of the platinum wire is 5.7950Q). Calculate the temperature of the bath.

Page:105
Find the effectiveresistance when resistances are connectedin series Page:107
3 Find the effectiveresistance whenresistances are connectedin parallel.  page:107 2
4 Explain why a transformeris required to lowerthe voltage to avalue suitable foruse at 2
a station? Page:107
5 Derive the expression to find the powerdissipated when current lis allowed to flow
through a conductor? Page:106 2
6 What isan emf of a cell? Derive an expression to find the current flowinginacircuit in 3
which a resistorR is connected across a cell of emf €. Page:110
7 Derive an expression to find the effective emf of cellsin series Page:113 2
8 Derive an expressiontofind the effective emf of cellsin parallel Page:114 2
9 State Kirchhoff’s rules. Page:116 2
10 Whatisa Wheatstone Bridge? Whatisthe advantage of it? Page:118 1
11  Whatisa MeterBridge? Explain with aneat circuit diagram how a meterbridge can be
Used to determine the unknown resistance of the given wire. Page:120 3
12 Inameterbridge, the null pointisfound ata distance of 33.7 cm from one end of the
meterbridge. If now a resistance of 12Qis connected in parallel with S, the null point 2
occurs at 51.9 cm. Determine the valuesof Rand S. Page:121
13  Givethe principle of working of a potentiometer. Explain with a neat circuit diagram 3

how potentiometer can be used to compare the emf of two primary cells.  page:122
14  Explainwithaneatcircuit diagram how potentiometercan be usedtofindtheinternal
resistance of a cell. Page:122 2
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CURRENT ELECTRICITY

Test Paper-Il

MAX MARKS: 30 TIME: 30MTS
Match the following Page: 126

Part-A Part-B

1 Electriccurrent [T]

2 Charge [LT]

3 Voltage, Potential difference [ A]

4 Electromotive force [ TA ]

5 Resistance [ ML2T3AY]

6 Resistivity [ML2T3A1 ]

7 Electrical Conductivity [ ML2T3A2 ]

8 ElectricField [ ML3T#A1 ]

9 Relaxation Time [L2A ]

10  Currentdensity [MLT3A? ]

11 Mobility [ ML3T3A72 ]

12  Driftspeed [ MIL3T3A? ]

Match the following Page: 126

Part-A Part-B

1 Electriccurrent m?2V-is?t

2 Charge Am?

3 Voltage, Potential difference S

4 Electromotive force ms!

5 Resistance Vm!

6 Resistivity S

7 Electrical Conductivity Qm

8 ElectricField
9 Relaxation Time

10  Currentdensity

0 < < O

11  Mobility
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12  Driftspeed [ MIL3T3A? ]

Match the following

Part-A Part-B Page: 126
1 Voltage, Potential difference V,/E
2 Electromotive force Current/Area
3 Electricfield Electric force/ Charge
4 Currentdensity Vq4=eEt/m
5  Mobility w/Q
6 Driftspeed wW/Q
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MAGNETIC EFFECTS OF CURRENT

Test Paper-I

MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS
1 Give the results of Oersted’s experiment on current carrying conductor kept nearerto 2
a magneticneedle. Page:132
2 What is the force actingon an electric charge g moving with avelocityvinthe 3

presence of both the electricfield and magneticfield? Give the features of the force of

interaction of charge with the magneticfield. Page:134
3 What is the Slunit of magneticfield? Give the value of itin terms of gauss. Also give 2
the value of earth’s magneticfield. Page:135

4 Derive an expressiontofind the magneticforce acting on a current-carrying conductor. 2
Page:135

5 Give the physical significance of permittivity and permeability of amedium. Ppage:136 2

6 A straight wire of mass 200 g and length 1.5m carriesa current of 2 A. Itissuspended
inmid-airbya uniform horizontal magneticfield B. What is the magnitude of the 2
magneticfield? Page:137

7 Derive an expression to find the radius of the circular path traced out by a charged

particle g moving with a velocity v perpendicularto the direction of the magneticfield. 3
Alsofinditsangularfrequency. Page:138

8 How will you select charged particles of a particularvelocity out of a beam containing 2
charges moving with different speeds? Page:140

9 Define pitch of the helical path described by a charged particle movinginside a 1
magneticfield Bwithavelocityv. Page:138

10  Givethe principle of working of a cyclotron. What is the use of a cyclotron? Ppage:140 2

11  Witha neatdiagram explainthe working of a cyclotron. Page:141 3

12 showthat kineticenergy attained by the particles movinginside the cyclotron 3
is KE = q?B? R? /2m Page:141

13 Acyclotron’soscillatorfrequencyis 10 MHz What should be the operating magnetic
field foraccelerating protons? If the radius of its ‘dees’ is 60cm, what is the kinetic 3
energy (in MeV) of the proton beam produced by the accelerator. Page:142
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MAGNETIC EFFECTS OF CURRENT

Test Paper-li

MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS
1 State Biot-Savart law. Compare Biot-Savart Law with that of Coulomb’s law forthe 3
electrostaticfield. Page:143
2 Derive the expression for finding the magneticfield on the axis of a circular current 3
loop using Biot—Savart Law. Page:145

3 An element Al=Ax i is placed at the origin and carries a large current I= 10A. What is

the magneticfield onthe y-axis ata distance of 0.5m? Ax=1 cm. Page:144

4 State the rule to find the direction of magneticfield surrounding a current carrying 1
conductor. Page:146

5 Give the formulato findthe magneticfield at the centerof a circular coil carrying
current. Consideratightly wound 100 turn coil of radius 10cm, carryinga current of 3
1A. What isthe magnitude of the magneticfield at the center of the coil? Ppage:147

6 State Ampere’scircuital law. Also derive an expression to find the magneticfield dueto 3
a straight current —carrying wire. Page:147

7 State the conditions under which Ampere’s circuital holds good. Page:148 1

8 What is a solenoid? Draw a diagram showing the magnetic field due toa current

carryingsolenoid. . Page:151 2
9 Using Ampere’s circuital law find the magneticfield due toa solenoid..  Page:152 2
10 Whatisa toroid? Derive the expressionto find the magneticfield due to a toroid. How

isdifferentfromthat of a solenoid? Page:153 3
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11  Asolenoid of length 0.5m has a radius of 1 cm and is made up of 500 turns. It carriesa 3
current of 5A. What is the magnitude of the magneticfield inside the solenoid?
Page:154
12 Derive the expression to find the force between two parallel current carrying
conductors separated by some distance. Whatis the nature of the force if the current 3

flowing through the conductorsis (a) inthe same direction and (ii) in the opposite

direction? Page:154
13 Define Ampereinterms of force existing between any two parallel current carrying 1
conductors separated by some distance. Page:155

18|Page ZIET BHUBANESWAR/ T Samrajya Lakshmi PGT (Physics)



ZIET-BHUBANESWAR/Test Papers/Class XII/Physics | 2015

MAGNETIC EFFECTS OF CURRENT

Test Paper-lli

MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS
1 Findthe Torque on a rectangular currentloop placedina uniform magneticfield. 3
Page:157
2 Define magneticmoment of the currentloop. Isita vectoror scalar? Page:158 2

3 A current carrying circularloopis free to turn, what isits orientation of stable

equilibrium? Show thatin this orientation, the flux of the total field is maximum. 2
Page:160

4 A loop of irregular shape carrying currentis located in an external magneticfield. If the

wireisflexible, why doesitchange toa circular shape? Page:160 1

5 What is the principle of working of Moving Coil Galvanometer? Page:164 1

6 With a neatlabelled diagram explain the working of a Moving Coil Galvanometer. 3
Page:164

7 What is the type of magneticfield used in Moving coil Galvanometer? Also give the 2
various uses of Moving coil galvanometer Page:164

8 How will you convertagalvanometerintoan Ammeter? Derive the expression to find 3
the resistance forthe same. Page:165

9 How will you convertagalvanometerinto aVoltmeter? Derive the expression to find
the resistance forthe same. Page:165 3
10  Definevoltage sensitivity of a Galvanometer. Give the factors on which the voltage
sensitivity depends on. Page:165 2
11  Define currentsensitivity of a Galvanometer. Give the factors on which the current 2
sensitivity depends on. Page:165
12 Inthecircuitshowninfigure the currentis tobe measured. Whatisthe value of the
currentif theammetershown (a) is a galvanometerwith aresistance Rg=60Q; (b) isa
galvanometerdescribedin (a) butconverted toanammeter by a shunt resistance

r,=0.02Q) ;(c) isan ideal ammeterwith zero resistance? Page:165

3.00Q
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13  Giveanytwodifferences betweenan Ammeteranda Voltmeter. A 100 turn closely
wound circular coil of radius 10cm carries a current of 3.2A (a) What is the magnetic 3
moment of this coil? The coil is placed in a vertical plane and isfree to rotate abouta
horizontal axis which coincides with its diameter. A uniform magneticfield of 2Tin the
horizontal direction exists such thatinitially the axis of the coil isinthe direction of the
field. The coil rotates through an angle of 90° underthe influence of the magneticfield.

What are the magnitudes of the torques onthe coil in the initial and final position?

Page:159
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MAGNETISM

Test Paper-I

MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS
1 What is gyromagneticratio? Give the value of it. Page:163 1
2 What is Bohr magneton? Find the value of it. Page:163 2

3 Show that an electron moving around the central nucleus hasamagneticmoment,is

given by, = el/2m where | is the magnitude of the angular momentum of the 2
circulatingelectron about the central nucleus. Page:162
4 Fill-inthe blanks. . Page:174

a. Theearth behavesasa magnetwiththe magneticfield pointing from

to
b. Whena bar magnetisfreely suspended, itpointsinthe direction.
The tip which pointstothe geographicnorth is called the pole and 3
the tip which pointsto the geographicsouthis called the of the
magnet.
c. Magnetic poles do not exist.
5 Give the properties of magneticfield lines. Page:175 2
6 Give the points basing on which we can considera bar magnetas equivalenttoa 2
solenoid. Page:176
7 Magneticfieldlines can be entirely confined within the core of atoroid, but not within 1
a straightsolenoid. Why? Page:184
8 If magnetic monopoles existed, how would the Gauss’s law of magnetism be modified? 1
Page:184
9 Magneticfield arises due to chargesin motion. Can a system have magnetic moments 1
eventhoughits netchargeis zero? Page:184
10 Whatisdynamo effect? Page:185 1

11  Whatisthe angle made by the axis of earth’s magneticdipole with that of axis of
rotation of the earth? Give the locations of earth’s magneticnorth pole and that of the 2
earth’s magneticsouth pole.? Page:185

12  Theearth’smagneticfield atthe equatoris approximately 0.4 G. Estimate the earth’s

dipole moment. ? Page:185 2
13 What are the elements of earth’s magnetic field? Page:187 1
14  Define magneticdeclination. Whatisitsvalue inIndia? What is the significance of this 3
value? Page:187
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15 Whatisangle of dip? How a magneticneedle getstilted inthe northernand southern 2
hemisphere of the earth? Page:187

16  Inthe magneticmeridian of acertain place, the horizontal component of the earth’s

magneticfieldis 0.26G and the dip angle is 60°. What is the magneticfile of the earth 2
at thislocation? Page:188
17  Explain briefly what happenstothe magneticneedle atthe poles? Page:188 1
18  State Gauss’slaw in magnetism. Page:182 1
MAGNETISM

Test Paper-lI|
MAX MARKS: 30 TIME: 90Mts

Sl.No. QUESTION ANSWER PAGE MARKS
1 What are diamagneticsubstances? Briefly explain what is the cause for diamagnetism? 3

Give any two examples of diamagneticsubstances. Page:192

2 What type of materials are superconductors? Give any one application of a 2
superconductor. . Page:192

3 What are paramagnetic materials? Give an example. How do they behave inside an 2
external magneticfield? Page:193

4 What is Curie’s law? State the factors on which the susceptibility and relative

permeability of aparamagnetic material depends upon. Whatis the effect of 3
increasingthe field on a paramagnetic material? Page:193

5 What isa Ferro magneticsubstance? Whatis the importance ofadomainina 2
ferromagneticsubstance? Page:193

6 What are hard and soft Ferro magnets? Give examples forthe same. Name the 3
material thatis used in permanent magnets. Page:194

7 What is the effect of temperature on a Ferromagneticsubstance? Howis related to

curie temperature? How susceptibility is related to temperature foratemperature 3
above the curie temperature. Page:194

8 What are permanent magnets? Give different ways of making a permanent magnet. 3
Alsostate whatis the efficient way to make a permanent magnet? Page:196

9 What are the properties of amaterial sothat it can be used in making permanent
magnet? Give any two examples forthe same. Page:196 2
10  Givethe properties of amaterial thatcan be used as a Core of electromagnets .Givean 2
example forthe same. Page:196

11  Brieflyexplainhow asoftiron corein solenoid acts asan electromagnet? page:196 2
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12  Givethe properties of amaterial thatcan be usedin transformercores.  Ppage:196 1
13 Give any twoapplications of electromagnets. Page:196 1
14 A magneticneedleinauniform magneticfield experiences atorque but not net force. 1

Anironnail neara bar magnet, however, experiences aforce of attraction in addition

to atorque. Why? Page:179
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ELECTROMAGNETIC INDUCTION

Test Paper-I

MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS
1 What is Electromagneticlnduction? Page:204 1
2 What are the different methods of producing currentinacoil ? Page:205 2
3 Define Magneticflux. Give the expressionto find the same. Whatisits Sl unit of 2
measurement? Isitascalar or vector quantity? Page:207
4 State Faradays laws of electromagnetic Induction? Page:207 2

5 Give the expressiontofindthe induced emfsetupinside acoil. What are the different 2

ways of producinginduced emf Page:208

Sensitive
Galvanometer

A,

In the above experiments (a) what would you do to obtain a large deflection of the
galvanometer? (b) How would you demonstrate the presence of aninduced currentin

the absence of a galvanometer? Page:208

7 A square loop of side 10 cm and resistance 0.5Q s placed verticallyin the east-west
plane. Auniform magneticfield of 0.10 T is set up across the plane inthe north-east
direction. The magneticfieldis decreasedtozeroin.070 s at a steady rate. Determine
the magnitudes of induced emfand currentduringthistime —interval. Page:208

8 A circular coil of radius 10cm, 500 turns and resistance 2Q is placed with its plane
perpendicularto the horizontal component of the earth’s magneticfield. It is rotated
aboutits vertical diameterthrough 180° in 0.25 s. Estimate the magnitudes of the emf
and currentinducedinthe coil. Horizontal component of the earth’s magneticfield at

the placeis 3.0X 10T Page:208
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9 State Lenz’s law Page:208 1
10 Showthat Lenz’slawisin accordance with the law of conservation of energy. page:208 2
11  Aclosedloop movesnormaltothe constantelectricfield betweenthe plates of alarge 2

capacitor. Is a current inducedinthe loop

a. Whenitiswhollyinsidethe region between the capacitor
plates
b. Whenit is partially outside the plates of the capacitor?
Electricfieldis normal tothe plane of the loop. Page:211
12  Whatismotional emf? Derive an expression for finding the same. page:212 2
13 * = b x b4 » x
S R VSR
o ;Ir % T % % {4/—)( i u Page:211 3
x ow kK om K AN X
B
a. Aclosedloopisheldstationaryinthe magneticfield between the north and
south poles of two permanent magnets held fixed. Can we hope to generate
currentin the loop by usingvery strong magnets?
b. Arectangularloopanda triangularloop are moving out of a uniform magnetic
fieldregiontoafield-free region with a constant velocity v. In which loop do
you expectthe induced emftobe constant during the passage out of the field
region? The fieldis normal to the loops.
14

Figure shows planarloops of different shapes moving out of or into aregionof a
magneticfield whichis directed normal to the plane of the loop away from the reader.

Determine the direction of induced currentinloops (i) & (ii) using Lenz’s law.
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MAX MARKS: 10

N o o A WN R

10
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Part-A

Permeability of free space
Magneticfield
Magneticmoment
MagneticInduction
Magneticflux
Magneticflux density

Magnetisation

MagneticIntensity
Magneticpermeability

Magneticfield strength

MAGNETISM

Test Paper-|
TIME: 10MTS

Match the following Page: 198

Part-B

T(tesla)
TmA™?
T(tesla)
Am?
Am?
Am?

T(tesla)

W(weber)
Am?

TmA?/NA?

ZIET BHUBANESWAR/ T Samrajya Lakshmi PGT (Physics)



ZIET-BHUBANESWAR/Test Papers/Class XII/Physics

Sl. No.

10

11

12

13

14

ELECTROMAGNETIC INDUCTION- Test Paper-I

MAX MARKS: 30 TIME: 90Mts
QUESTION ANSWER PAGE MARKS
What are eddy currents? How they are produced? Page:218 2

Explain why do the motion of a copper plate comestoa haltwhenallowed to swing
between the poles of astrong magenet.How can you reduce this damping so that the plate
moves freely? Page:218

How can you minimize eddy currentsinthe metalliccores of atransformer? Why it is

necessary toreduce eddy currents? Page:218
Give any two applications of eddy currents. Page:218
Explain how eddy currents help inthe working of Induction furnace. Page:219

Explain how does the flux linked with a coil change with current flowingthroughit. Whatis
Inductance? Give the dimensionalformula of it. Whatisits Sl unit of measurement? pa:219

Give the factors on which the inductance of a coil depends upon. Page:219

What is mutual inductance of a solenoid? Give the formulato find the Mutual Inductance
of a co-axial solenoid. Also give the factors on which the mutual inductance of a pair of
coilsdepends upon. Page:220
What isan ACgenerator? Explainthe working of an ACgeneratorwith a neatlabelled
diagram. Page:225
Kamla peddlesastationary bicycle the pedals of the bicycle are attached to a 100 turn coil
of area0.10 m2. The coil rotates at half a revolution persecond anditis placed ina uniform
magneticfield of 0.01 T perpendicularto the axis of rotation of the coil. What is the
maximum voltage generatedin the coil? Page:226
Explain how a coil responds to the current flowing throughit.Define self-inductance of the
coil. Also give the factors on which the self-inductance of the coil depends upon. page:222
Give the graphical representation of alternating emf generated by aloop of wire rotatingin
a magneticfield. Page:226

What isthe frequency of power supplyinIndia? How isitdifferentfrom that of USA?
Page:226
Give the dimensional formula of the following
a. Mutual Inductance Page:228

b. MagneticFlux.
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15  Givethe Sl unit of measurementof the following B+
a. MagneticFlux Page:228
b. Self-Inductance
ALTERNATING CURRENT
Test Paper-I
MAX MARKS: 30 TIME: 90Mts
Sl.No. QUESTION ANSWER PAGE MARKS
1 What isan alternatingvoltage? Give an equationtorepresentthe same. page:233 2
2 Explain how a resistor responds to an alternating voltage with relevant equations. Give 3
the graphical representations of currentand voltage across the resistor.  page:234
3 Define meanvalue of current and derive the relation between the peak value of 3
currentand meanvalue of current.  What isthe value of average power consumedin
acomplete cycle? Page:235
4 Define the rmsvalue of current. Derive the relation between the peak valueand rms
value of current. Page:236 3
5 Alightbulbisratedat 100 W for a 220 V supply. Find (a) the resistance of the bulb; 3
(b) the peakvoltage of the source; and (c) the rms current through the bulb. page:236
6 What isa phasor? Give the phasordiagram showing the voltage and current phasors 3
and theirrelationship attime tin case of an ac source connected to a resistor.
Page:237
7 Explain how aninductor responds to an alternating voltage with relevant equations. 3
Give the phasordiagram forthe same. Page:238
8 Show that the average power through an ac circuit consisting of inductor overone 2
complete cycle is zero. Page:239
9 A pureinductorof 25 mH is connected to a source of 220 V. Find the inductive 2
reactance and rms currentin the circuitif the frequency of the source is 50 Hz.
Page:239
10  Givetheformulato find the reactance due to an inductor. Whatis the function of
reactance in a circuit? What is the relationship between the currentand voltage when 3
alternatingcurrentis allowedto flow through anac circuit? Explain Page:240
11  Explainwhathappenstoac current whenitisallowed to flow through acircuit
consisting of a capacitor. What is the phase relationship between the currentand 3
voltage? Page:241
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ALTERNATING CURRENT

Test Paper-II

MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS
1 Show that the average powerthough overa completercycle inan ac circuit consisting 2
of capacitanceis zero. Page:242
2 A lampisconnectedinseries with a capacitor. Predict your observations fordcand ac 2

connections. What happensin each case if the capacitance of the capacitorisreduced?
Page:242

3 A 15 pF capacitor is connected toa 22V, 50Hz source. Find the capacitive reactance 2
and the current (rms and peak) in the circuit. If the frequencyis doubled, what
happenstothe capacitive reactance and the current? Page:244

4 A light bulb and an open coil inductorare connected to an ac source through a key as
showninfig.The switchis closed and after sometime, anironrodis inserted into the 2
interior of the inductor. The glow of the light bulb (a) increases; (b) de creases;(c) is

unchanged, astheiron rodis inserted. Give youranswerwith reasons. Page:244

5 Discuss aboutan LCR circuit with the help of a phasor diagram with relevant equations

for currentand voltage Page:245 3
6 What is meant by resonance? How itis achieved in case of an LCR circuit? Give the

graph showingthe variation of current with frequency.  Can this condition be 3

achievedin case of LR circuit? Explain Page:248
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7 Give the condition at which one can allow maximum value of current through an LCR

circuit. What can you say about the current for frequencies otherthan resonant %+
frequency? Page:251 %

8 What is Q- factor of an LCR circuit? What isthe role of Q-factorin measuringthe 2
sharpness of resonance? Give an expression to find the Q-factor. Page:251

9 A resistor of 200Q and a capacitor of 15 pF are connectedinseriestoa 220V, 50 Hz ac
source. (a) Calculate the currentin the circuit; (b) Calculate the voltage (rms) across the 3
resistorandthe capacitor. Is the algebraicsum of theses voltages more than the source
voltage? If yes, resolve the paradox. Page:251

10 Derive anexpressiontofindthe powerinanAccircuit. What is the importance of
power factorin an LCR circuit? Page:252 3

11  Asinusoidal voltage of peak value 283V and frequency 50Hz is applied to a series LCR
circuitin which R=3Q, L=25.48mH, and C=796yF. Find (a) the impedance of the circuit 3
;(b) the phase difference between the voltage across the source and the current; (c)
the powerdissipatedinthe circuit; and (d) the powerfactor. Page:253

12 Asinusoidal voltage of peak value 283V and frequency 50Hz is applied toa series LCR
circuitin which R=3Q, L=25.48mH, and C=796pF .(a)Whatisthe frequency of the 3
source at which resonance occurs?(b) Calculatethe impedance, the current, and the
powerdissipated at the resonant condition. Page:254

13 Atanairport,apersonis made to walk through the doorway of a metal detector, for
security reasons. If she/he is carrying anything made of metal, the metal detector 1

emitsa sound. Onwhat principle does this detectorwork? Page:255
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ALTERNATING CURRENT
Test Paper-lli
MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS
1 What is purpose of a transformer? Give the principle on which atransformerworks. Y+
Page:259 A
2 Explainthe working of atransformer with a neatlabelled diagram Page:260 3
3 Give any two arrangementsin which the coils can be placedtoform transformer Y+
Page:260 A
4 Give the differences between step up transformerand step down transformer page:261 2
5 What are the differentlossesin case of a transformer? How will you reduce these 3
losses? Page:261
Marks: 12 marks Match the following Page: 262
Part-A Part-B
1 Rms value of current I=0.707im
2 Mean value of current over complete cycle V=V, sinwt
3 Acvoltage X.=wL
4 Capacitive reactance cosd
5 Inductive reactance wo L/R
6 Power factor zero
7 Q-factor wo-1/VLC
8 Resonantfrequency VI cos¢
9 Average powerloss overacomplete cycle
=R +(x, - x,T
10  Impedance of LCR seriescircuit Is = [@] Ip
Ns
11  Voltage acrossthe secondaryofa Xc=1/wC
transformer
12 Currentthroughthe primaryof a
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Write the dimensional formula of the following 8 marks
Page: 264

Rms value of current

rms voltage-

Capacitive reactance--- -
Inductive reactance----------—--—--------- -

Powerfactor--- - -

Q-factor-----

Resonantfrequency

0 N O A W N R

Impedance of LCR series circuit-------------—------—-
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SI. No.

v A W N =

10
11

12
13
14

ELECTROMAGNETIC WAVES

Test Paper-I

MAX MARKS: 30 TIME: 90Mts
QUESTION ANSWER PAGE MARKS

Which effect explains the existence electromagneticwaves? Page:270 1
Give the Maxwell’s equations of Electromagneticwaves. Page:273
Give the length of Electromagneticspectrum. Page:270 1
What is meant by conduction current? Page:271 1
What is displacement current? Give the formulatofind the displacement current. page:271 2
Explain how Gauss’s law gets modified when applied to the region between the plates of 3
a capacitor. What is Ampere-Maxwell law? Page:271
State Faraday’s law of electromagneticinductioninterms of changing magneticfield.
What is the consequence of displacement current as a source of magneticfield? How can 3
you get existence of electromagneticwaves? (Or) Give the importance of Ampere-
Maxwell law. Page:272
A parallel plate capacitor with circular plates of radius 1m has a capacitance of 1nF. At
t=0, itis connectedforcharginginseries with aresistor R=1IMQ across a 2V battery.
Calculate the magneticfield ata point P, halfway between the centre and the periphery
of the plates, aftert=1073s. (The charge on the capacitor at time t is q(t)= CV[1-exp(-t/1)],
where the time constant tis equal to CR). Page:273

N 3

—¥s O-——P-

| T

l |
How electromagneticwaves can be produced? Page:274 2
Give any four properties of electromagneticwaves Page:276 2
Give the formulato find the velocity of light. State the factors on which the velocity of 2
light dependsupon. Page:276
What is the basis on which unit of time can be defined accurately? Page:277 1
Give one practical evidence that electromagneticwaves are polarised. Page:277 1
What is meant by radiation pressure of an electromagneticwave? Page:277 1
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15 A Plane electromagneticwave of frequency 25 MHz travelsinfree space alongthe X -

direction. At a particular pointin space and time, E=6.3j* V/m. What is B at this point 2
Page:278
16 The magneticfieldinaplane electromagneticwaveis given by Page:278
B,= 2X 10-7 sin (0.5X10°x + 1.5 X 10''t) T. 3

a. Whatisthe wave length and frequency of the wave?

b. Write an expression forthe electricfield.
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SI. No.
1

10
11
12

13
14

ELECTROMAGNETIC WAVES

Test Paper-li

MAX MARKS: 30 TIME: 90Mts

QUESTION ANSWER PAGE
Light with an energy flux of 18 W/cm?falls on a non-reflecting surface at normal

incidence. If the surface has an area of 20cm?, find the average force exerted onthe
surface duringa 30 minute time span. Page:279

Draw the Electromagneticspectrum showingthe various regions of the spectrum.

Page:280
Match the following Page: 281
Part-A Part-B

1. AMBand a. Radiowavesto transmitvoice

2. FM Band communicationinthe UHF band

3. Shortwave Band b. 530kHz to 1710kHz

4. CellularPhones c. 54MHz to 890MHz

5. TV Waves d. Higherfrequencies upto 54MHz

e. 88MHz to 108MHz

How Radio waves are produced? Give any two uses of radio waves Page:281
How Microwaves are produced? Give any two uses of Microwaves. Page:281

Explain how the phenomenon of Resonance helpsin making g use of Micro Ovens.

Page:281

How Infrared waves are produced? Give any four uses of Infra-red rays. Page:282

What are heat waves? Explain how these waves help in keeping their surroundings
warm. Page:282

Name the radiations given out by the Light emitting diodes used in the remote switches

of TV sets, Videorecorders. Page:282
Give the frequency range of visible spectrum. Page:282
Name the rays that can be detected by snakes Page:282

What are Ultra violetrays? Give the important source of ultravioletlight. Namethe layer

of the atmosphere which can absorb these rays. Page:282
What are theill effects of UV lightradiation Page:282
Why do welders use goggles? Page:282
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15 Givethe expansion of LASIK eye surgery? Name the radiations that are used forthis 2
purpose. Page:282

16 Givethe frequencyrange of X-Rays. What are the uses of X-rays? Page:283 2

17 Whatisthe wavelength range of Gammarays? Also give one use of these rays  Ppage:283 1
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Sl. No.

10

11

13

RAY OPTICS & OPTICAL INSTRUMENTS

Test Paper-I

MAX MARKS: 30 TIME: 90Mts

QUESTION ANSWER PAGE
Which spectrum of EMR defines light? Give any two properties of light.  Page 309

Define normal to the spherical surface. Also derive the expression for finding the
relation between the focal length and radius of curvature of the mirror.  page312
Derive Mirrorformulafor a concave mirror Page 313.
Suppose thatthe lower half of the concave mirror’s reflecting surface is covered with
an opaque material. What effect willthis have onthe image of an object placedin
front of the mirror? Page 315
An objectis placed at (i) 10cm, (ii) 5 cm infront of a concave mirror of radius of
curvature 15 cm. Find the position, nature, and magnification of the image in each
case. Page:315

A mobile phone lies along the principal axis of a concave mirror. Show with the help
of a suitable diagram, the formation of its image. Explain why magnificationis not
uniform. Page:315
How isthe focal length of a spherical mirror affected when the wavelength of the
lightusedisincreased? (Hint: workingof mirrordependsonthe property of
reflection.)

Define optical density. Give the physical significance of it. Page317
Define refraction of light. Give the laws of refraction. Page 317
Give the formulato findthe apparent depth of the bottom of a tank filled with water
.Also explain why the sunisvisible alittle beforethe actual sunrise and until alittle
afterthe actual sunset. Page318
Considerarectangularswimming pool PQRS. A lifeguard sitting at G outside the pool

noticesa child drowningata point C. Thenfind the shortest time taken by the guard

to reach the child. P Q

Page319

Trace the path of the lightray inthe followingray diagram Page:322
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RAY OPTICS & OPTICAL INSTRUMENTS

Test Paper-Il
MAX MARKS: 30 TIME: 90Mts
QUESTION ANSWER PAGE MARKS
Define Total internal reflection. Give the conditions that are necessary for 1+2
total internal reflection to take place. Page319
Write the relation between the refractive index and critical angle for a pair 1
of optical media. Page320
Draw the diagrams showing the phenomenon of total internal reflection in
the following. 2
a. Refraction due to glass of beaker
b. Refraction through a glass testtube Page:321

Explain the principle and working of an optical fibre. Page 322 3
Explain the formation of Mirage. Also state the principle on which the 2+1
formation of mirage takes place. Page321
What is the main requirement in fabricating optical fibre and how it can be 1+1
achieved? Page323
Show by drawing ray diagram how total reflecting prisms can be used to 1+1
bend rays by 90° and 180°. Page322
Derive an expression for finding the refraction ata spherical surface. page 323 1+2
Light from a point source in airfalls on a spherical glass surface (n=1.5 and
radius of curvature = 20cm). The distance of the light source from the glass 2
surface is 100cm.At what position the image is formed? Page325
Derive Lens maker’s formula. Page326 3
Draw a ray diagram showing the image formation in case of a concave lens.
Also derive the lens formula for the same. Page327 1+2
(i)Why does the sun appear reddish at sunset or sunrise? 2+1

(ii) For which colour, the refractive index of prism material is maximum and

minimum? Page318

ZIET BHUBANESWAR/ T Samrajya Lakshmi PGT (Physics)



ZIET-BHUBANESWAR/Test Papers/Class XII/Physics

Sl. No.
1

10

RAY OPTICS & OPTICAL INSTRUMENTS

Test Paper-lll

MAX MARKS: 30 TIME: 90Mts

Answer the following

QUESTION ANSWER PAGE MARKS
Define Magnification of a lens. Compare the magnification of a convex lens with 2
that of a concave lens. Page327
A magician during a show makes a glass lens with n=1.47 disappear in a trough of 1+1+1
liquid. What will be the nature of the lens inside the liquid? What is the refractive
index of the liquid? Could the liquid be water? Page327
Define power of a lens. What is the physical significance of it? Give the formula for  1+1+
finding the power of a lens and the Sl unit of measurement of it. Page328 1/2

+1/2
A converging lens of refractive index 1.5 is kept in a liquid medium having same 2
refractive index. What would be the focal length of the lens in this medium?
(Hint: Refraction of light depends upon the passage of light from one medium to
another)

If f=0.5m for a glass lens, what is the power of the lens? (ii) The radii of curvature
of the faces of a double convex lens are 10cm and 15 cm. Its focal length is 12cm. 3
What is the refractive index of glass? (iii) A convex lens has 20 cm focal length in
air. What is the focal length in water? (Refractive index of air-water=1.33.
refractive index of air-glass=1. Page:328
What is the relation between critical angle and refractive index of a material? Does 3
critical angle depend on the colour of light? Explain Page :320
Show that P = P1+P2+P3+Pa4......for combination of thin lenses in contact  page:329 3
What is photometry? Define the term related to photometry that can be measured 3
directly. Also give the formula for finding the same. Page:324
Draw the ray diagram showing the formation of image in case of a convex &
concave lens for virtual image & compare them( refer to class X- science NCERT Text Book) 3

Give the principle involved in the figure. Whatis the purpose 2

of magnifyinggglassinthisfigure?
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11 Draw the ray diagram showing the
i Apparent depth for Page:317&318 2+1
a. Normal and
b. Oblique viewing

ii. Lateral shift of a ray refracted through a parallel- sided slab.
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RAY OPTICS & OPTICAL INSTRUMENTS

Test Paper-IV
MAX MARKS: 30 TIME: 90Mts

Answer the following

Sl.No. QUESTION ANSWER PAGE MARKS
1  Trace the path of a light ray refracting through a prism. Also give the graphical 2

relation between the angle of incidence with that of angle of deviation.page331

2 Derive the relation u = M/sin(A/Z) for a prism where A is the angle of
the prism and Dmis the angle of minimum deviation Page331 3

3 Name the medium in which the speed of light is independent of wavelength of
wavelength. Give the differences between the spectrum formed by a prism and 3
a rainbow.

4  Whatis meant by dispersion of light? Give the reason why dispersion takes 2
place when white light is allowed to pass through the prism? Page 332

5 Give reason why thick lenses show chromatic aberration? Page 333 1

6  Give anexample of non- dispersive medium. Page 333 1

7 Name the phenomenon that are involved in the formation of rainbow. Give the 2
conditions under which a person can see the rainbow. Page333

8  Explainthe formation of Primary rainbow with the help of suitable ray 3
diagrams. Page334 & 335

9  Why secondary rainbow is fainter than the primary rainbow. Page335 1

10 Show diagrammatically how you will place two prisms so that the incident and 3
emergent light are same. Page No:332

11 The following table gives the values of the angle of deviation for different

values of the angle of incidence for a triangular prism.

Angleof | 33° 38° 42° 52° 60° 71° 3
incidence
Angleof | 60° 50° 46° 40° 43° 50°
deviation
(i) For whatvalue of the angle of incidence, is the angle of emergence likelyto

be equal to the angle of incidence itself?
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(ii) Draw a ray diagram showingthe passage of aray of light through this
prismwhenthe angle of incidence has the above value.
(Hint: Draw the graph between the angle of incidence and the angle of deviationasin
the case of lab practical and find the angle of minimum deviation from the graph. Find
the correspondingangle of incidence from the graph corresponding to the angle of
minimum deviation)
12 Explain why the sky appears blue in colour. Page335 3

13 Explain why the sky appearsredin colourduringthe sunrise orsunset Page 335 3

OPTICAL INSTRUMENTS

Test Paper-i
MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS

1 Draw a ray diagram of a reflecting type of telescope. State two advantages of this 3
telescope overarefractingtelescope. Page:336

2 Draw the structure of the eye and label its parts. Page:336 3

3 With a neatlabelled diagram explain whatis myopiaisand how it can be 3
corrected? Page:337

4 With a neatlabelled diagram explain what Hypermetropiais and how it can be 3
corrected? Page:337

5 What is mean t by power of accommodation of eye? Whatisitsvalue fora 3
normal human eye? Page:336

6 What focal length should the reading spectacles have fora personforwhomthe 3
least distance of distinct visionis 50cm? Page:337

7 a. Thefar pointof a myopicpersonis80cm infront of the eye. What is the

power of the lens requiredto enable himto see very distant objects
clearly?

b. Inwhatway doesthe corrective lens helpthe above person? Doesthe 3
lens magnify very distant objects? Explain carefully?

c. Theabove person preferstoremove hisspectacles while readingabook.

Explain why? Page 338
8 Give the principle and working of a simple microscope withaneatlabelled ray 3
diagram Page 339
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9 Define magnifying power of asimple microscope. Alsoshowthatm =1+ D/f 3
in case of a simple microscope. Page 339

10 Define angular magnification of a simple microscope and derive an expression for 3
findingthe same. Page 340

OPTICAL INSTRUMENTS

Test Paper-Il
MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS
1 Draw a schematicdiagram of refracting telescope. Write itstwo important 3
limitations. Page 342
2 Draw a ray diagram forthe formation of image by a compound microscope. Write the 3

expression fortotal magnification when the image isformed atinfinity. Ppage340
3 Draw a schematicarrangement of a reflecting telescope showing how rays coming 3

froma distantobjectare received at the eyepiece. Write itstwo important

advantages overa refracting telescope. Page:342

4  Draw aray diagram of an astronomical telescope in the normal adjustment position. 3
State two drawbacks of this type of telescope. Page:342

5 Find the magnification of acompound microscope with an objective of focal length 2

1.0cm and an eyepiece with focal length of 2.0cm and a tube length of 20 cm.
Page:341

6  Two convexlenses of same focal length but of apertures Aland A2 (A2<A1), are used
as the objective lensesin two astronomical telescopes havingidentical eyepieces. 3

What is the ratio of their resolving power? Which telescope willyou preferand why?

Give reason. Page:342
7 a.  Why mustboth the objective and the eyepiece of acompound microscope
have short focal lengths? 3

b. Whenviewingthroughacompound microscope, oureyesshould be
positioned not on the eyepiece butashortdistance away fromit for best

viewing. Why? How much should be that short distance between the eye

eyepiece. Page:341 &349Q No(9.32 e)
8 Name the largesttelescopeinIndia & inthe world and where they are placed? 2
Page:343
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9 Define magnifying power of atelescope. Give the expression forit. Also State the 3
factors on which the magnifying powerdepends Upon. Page:341
10 Magnifying Power of asimple microscope isinversely proportional to the focal 2

length of the lens. What then stops us from using a convex lens of smallerfocal length

and achieving greaterand greater magnifying power?
Page:538; Ans Qno 9(32c)

11  Asmalltelescopehasanobjective lens of focal length 140 cm and an eyepiece of
focal length 5.0 cm. What is the magnifying power of the telescope forviewing distant 3
objectswhen
a. Thetelescopeisinnormal adjustment(i.e., whenthe finalimageis atinfinity)

b. Thefinalimageisformedatthe leastdistance of distinct vision (25cm)?

Page:349 Q No:9.34

Wave optics-Interference

Test Paper-i
MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS
1 Give the property of light that forms the basis of ray optics Page :353 1
2 Show the following by drawinga diagram
a. Plane wave frontfroma spherical wave front 3

b. Lightdivergingfromapointsource

c. The portion of the wave front of light from a distantstar intercepted by

the Earth Page:358
3 State Huygens Principle of wave fronts Page:358 2
4 Differentiate between aray and a wave front. Page:353 1
5 Show how a plane wave getsreflected from asurface. Hence, verify laws of 3
reflection. Page:357
6 Show how a plane wave gets refracted asit travels from one medium toanother.
Alsoverify the laws of refraction using the same. Page:355 3
7 Show the following by drawing a ray diagram
Refraction of a plane wave by 3

a. Thinprism
b. A convexlens Page:358

c. Concave mirror
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8 When monochromaticlightisincidenton asurface separatingtwo media, the
reflected and refracted light both have the same frequency as the incident 2
frequency. Explain why? Page359

9 When lighttravelsfroma rarer to a denser medium, the speed decreases. Does 2

the reductioninspeedimplyareductioninthe energy carried by the light wave?
Page359

10 In the wave picture of light, intensity of light is determined by the square of the 2

amplitude of the wave. What determines the intensity of lightin the photon

picture of light? Page359
11 State superposition principle. Give the conditions for constructiveinterference 2
and destructive interference. Page360
12 What is meant by interference? What type of waves produce the interference 2
13 Give the relationship between the intensity and amplitude. Page360 1
14 Describe Young’s double slit experiment to produce interference patternduetoa 3

monochromaticsource of light. Deduce the expression forthe fringe width.

Page363
Wave optics-Test Paper-11
MAX MARKS: 30 TIME: 90Mts
Sl.No. QUESTION ANSWER PAGE MARKS
1 a. Plotthe graph showingthe intensity distribution in case of Young’s
double slit experiment. 3

b. Two slitsare made 1mm apart and the screenis placed one metre away.
What is the fringe separation when blue-green light of wavelength 500
nm isused? Page:366
2 What isthe effectontheinterference fringesinaYoung’sdouble slitexperiment
due to each of the following operations.
a. Thescreenis movedawayfromthe plane of the slits. 3
b. Thesource isreplaced by anothersource of shorter wavelength

c. Theseparationbetweenthe twoslitsisincreased
Page:367

3 What is the effectonthe interference fringesinaYoung’'s double slit experiment

due to each of the following operations.
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a. Thesource slitis moved closerto the double-slit plane 3
b. The width of the sourceslitisincreased
c. The monochromaticsource isreplaced by a source of white light?
Page:367
4 a. Whatisa polarised wave and an unpolarised wave? Page:377
b. Whatisthe Brewsterangle forairto glass transition? Page:383
(refractive index of glass =1.5) 2
5 State Malus Law. Discussthe intensity of transmitted light when a polaroid sheet
isrotated between two crossed polaroids? Page:378 2
6 State Brewster’s Law. Unpolarised lightisincident on a plane glass surface. What
should be the angle of incidence so that the reflected and refracted rays are 3
perpendicularto each other? Page:380
7 What are coherent sources? Why are they necessary for observing asustained
interference pattern? How are the two coherent sources obtainedinthe Young’s 3
double slitexperiment? Page:362& 363

8 What isthe shape of the locus of the point P lyinginthe x-y plane such that

S2P-S1P=isa constant? Give reason why the fringe pattern appearsto be straight 2
lines. Page:364
9 What is meant by Interference? How can you produce interference? Page:365 3

10 Explainthrough an experimentlight exhibits the property of polarization.
Page:377 3
11 Give the condition to find out the path difference between the wavesto produce 3
constructive interference and destructive interference. Also give any two

difference between constructiveinterference and destructive interference.

Page:364
Wave optics
Test Paper-I111-Diffraction
MAX MARKS: 30 TIME: 90Mts
Sl.No. QUESTION ANSWER PAGE MARKS
1 What is meant by diffraction? Give the condition under which diffraction can be 2
felt? Page:367
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2 How will you obtain diffraction pattern? Give the conditions for obtaining the
maximum intensity and minimum intensity in case of diffraction. Also givethe 3
graphical representation of diffraction. Page:368 & 369
3 Give the differences interference and diffraction. Page 371 3
4 What is the size of the central maximum when a converginglens of focal length fis
placedinthe path of the light coming from the twosslits and the screenis placed at 2
the focal length of the lens? Also whatis the angular separation of the central
maximum from the first dark fringe of the diffraction pattern? Page 371
5 Name the factor on which the angularresolution of the telescope depends upon. 1
Page:372
6 What isthe effect of diffractiononabeamfallingonalens? Page:372 1
7 Two slits are made one millimeterapartand the screenis placed one metre away.
What should the width of each slit be to obtain 10 maximaof the double slit pattem 3
withinthe central maximum of the single slit pattern? Page:370
8 What is the radius of the central bright maximum formed by a single —slit diffraction
patternformedinthe focal plane of a lens? Page:372 1
9 Draw a diagram showingthe diffraction effects on a parallel beam of lightincident 2
on aconvexlens Page:372
10  Assumethatlight of wavelength 6000 A® is comingfrom a star. What is the limit of 2
resolution of atelescope whose objective has adiameter of 254cm? Page:373
11 Define The resolving power of a microscope and derive an expression forfinding 3
the same. Page:374
12 WhatisFresnel distance? What is the importance of it? Give an expression tofind 3
the same. Page:375
13 For what distance is ray optics a good approximation whenthe aperture is 3mm 2
and the wavelength is 500nm? Page:376
14  Two studentsare separated by a 7m partition wallina room 10m high. If both light 2
and sound waves can bend around obstacles, how isitthatthe studentsare unable
to see each othereventhoughthey can converse easily? Page 384
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Dual nature of matter and radiation

Test Paper-i
MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS
1 Who discovered X-rays and in which year? Page:386 1
2 Who discovered an electronandinwhich year? Page:386 1
3 Who discovered cathode rays and in which year? Page:386 1
4 What is the value of e/m? Page:387 1
5 Define work function of ametal. What is the Sl unit of measurement of work 2
function? Page:387
6 Define one electron volt. Whatisitsvalue in joules Page:387 2
7 Name the unit of energy commonly usedinatomicand nuclear physics. Whatare 2
the factors on which the work function of a metal depends upon? Page:387
8 What are the different physical processes by which energy can be suppliedtoa 3
metal surface sothat it can ejectan electron? Page:388
9 Give the observations made by Hertz regarding Photoelectric effect. Page:388 2
10 Give any three observations made by Hallwach’s and Lenard on photo electric
effect. Page:389 3
11 Define threshold frequency. Give the factors on which the threshold frequency 3
depends upon. Page:389
12 Find fromthe following the metals which respond to ultraviolet light only and
visible lighteven 2
Zinc, cadmium, Caesium, rubidium, and magnesium. Page:389
13 Whatisa photosensitive material? Give an example Page:389 2
14 Draw a neat diagram showing the experimental setup to study the photoelectric
effect. 3
Alsoplota graph showing
a. thevariation of photoelectriceffect with intensity of incident radiation
b. Effectof plate potential on photoelectriccurrent for differentintensities of
incident radiation having same frequency. Page:390
15 What is the effect of frequency of incident radiation on stopping potential Page:391 2
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Dual nature of matter and radiation

Test Paper-i
MAX MARKS: 30 TIME: 90Mts

Sl.No. QUESTION ANSWER PAGE MARKS
1 Plota graph showingthe variation of photoelectric current with collector plate

potential for light of same intensity at various frequencies. Also giveany two
inferences fromthe graph. Page:391
2 Plota graph showingthe variation of stopping potential with the frequency of
incidentradiation fortwo different photosensitive materials having work-functions
W1 and W2(W1>W2). On what factors does the
i. Slope and
ii. Intercept of the linesdepend? Page:392
3 Two monochromaticradiations of frequencies nland n2 (n1>n2) and havingthe
same intensityareinturn, incident on a photosensitive surfaceto cause
photoelectricemission. Explain giving reasonin which case (i) more number of
electrons will be emitted and (ii) maximum kineticenergy of the emitted
photoelectrons willbe more. Page:392
4 Find the statementwhichis nottrue from the following Page:392
a. Thestopping potential varies linearly with the frequency of incident
radiation fora given photosensitive material. 1
b. There exists acertain minimum cutoff frequency for which the stopping
potential is zero.
c. Forafrequencyvofincidentradiation, lowerthan the cut-off frequency v,,
no photoelectricemissionis possible evenif the intensityislarge.
d. The maximumkineticenergy of the photoelectrons does not vary linearly
with the frequency of incident radiation, butisindependent of its intensity.
5 Find fromthe following whichis notas perthe experimental features and
observations of photoelectriceffect. Page:392
a. Foragiven photosensitive material and frequency of incident radiation, the
photoelectriccurrentis directly proportionalto the intensity of incident
light.
b. Foragivenphotosensitive material and frequency of incident radiation,
saturation currentisfoundto be proportional tothe intensity of incident

radiation
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c. Stoppingpotentialisdependentonintensity of the incident radiation

d. Foragivenphotosensitive material, there exists a certain minimum
frequency called threshold frequency below which no emission takes place.

6 a. Why photoelectriceffect cannot be explained on the basis of wave nature 3

of light? Give reasons. Page:393

b. Write the basic features of photon picture of Electromagneticradiation on
which Einstein’s photoelectricequationis based.

7 What is the expression to find the maximum kineticenergy of the electron emitted
fromthe metal surface whenaquantum of energy hvis incidenton the metal 1+1
surface? What doyou call the equation? Page:394

8 Give the factors on which maximum kineticenergy of the electron emittedin 1
photoelectriceffect depends upon. Page:394

9 Define threshold frequency. Page:394 1

10 Explainwhyfora frequency v>v,, the threshold frequency Photoelectriccurrentis 1
proportional tointensity Page:394
11  Whatisthe basicelementary processinvolvedin photoelectriceffect? What type of 1+1
processitis? Page:395
12 How the frequency does varies with stopping potential. What type of graphical 1+1
relation doyou expectfromthe relation? Page:395
13 What are the properties of photon? Page:395 1
14  Which experiment confirms the particle nature of light Page:395 1
15 During which yearEinstein was awarded Noble prize for his contribution to 1
photoelectriceffect. Page:395
16  Whoisthe other scientistawarded noble prize for the Photoelectriceffect same 1
and inwhichyear? Page:395
17  Giveany three pointsonthe photon picture of Electromagneticradiation. Page:396 3
18 Monochromaticlight of frequency 6X 10 **Hzis produced by a laser. The power
emittedis2 X 103W. Page:396 2
a. Whatisthe energyofa photoninthe lightbeam?
b. How many photons persecond on an average, are emitted by the source?
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Dual nature of matter and radiation

Test Paper-Il
MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS
1 What is dual nature of light? Page:398 1
2 Name the Physical phenomenon which shows the wave nature of light.  page:398 1
3 Name the physical phenomenon which shows the participle nature of light? 1
Page:398
4 Give the relation that connects the wave and particle nature of light. What do you 1+1
call the relation Page:398
5 Calculate the de-Broglie wavelength of a ball of mass 0.12kg moving with a speed of 2
20ms™ . Page:399
6 Name the device whichis called an electriceye. Also givethe principle on whichits 2
works. Page:399
7 Give any three applications of photo cell. Page:399 3
8 Explain how a photo cell can be used as a door opener. Page:399 2
9 Explainhow photo cell helpsinthe detection of trafficlaw defaulters. Page:399 2
10  Derive anexpressiontofindthe de-Broglie wavelength of an electron  Page:400 2
11 Give the experimental arrangement of Davisson and Germer Experiment. page:402 2
12 What is the de-Brogliewavelength associated with an electron, accelerated through 2
a potential difference of 100 Volts? Page:402
13 Find the value of de-Broglie wavelength associated with an electron accelerated 2
through a potential difference of 54Volts. Page:404
14  Thewavelength of lightinthe visible regionis about 390nm for violet colour, about
550 nm for yellow-green colourand about 760 nm for red colour. What are the
energiesof photonsin (eV)atthe 3

i violetend
ii. Average wavelength, yellow-green colour, and
iii. Red end of the visible spectrum?

(Take h=6.63 X 103** Js and 1eV=1.6 X 10-*%) Page: 397
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15  The work function of cesiumis 2.14 eV. Find(a) the threshold frequency for cesium,
and (b) the wavelength of the light if the photocurrentis broughtto zeroby a 3

stopping potential of 0.60 V Page:397

ATOMS

Test Paper-i
MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS
1 What is the cause for continuous EMR emitted by condensed matterand dense 1
gases at all temperatures page:414
2 Give the difference between the radiation given out by condensed matterand 1
rarefied gases heatedinaflame. page:415
3 What is nuclear model of atom? page:415 1
4 Draw a neat labelled diagram showing the Geiger-Marsden scattering 2
experiment. page:416

5 Show the graphical variation of Number of scattered particles detected with

scattering angle obtained by Geiger-Marsden. Page:417 2
6 Give the experimental results of Rutherford a-ray scattering experiment.  page:417 3
7 What are a-particles? Page:417 1
8 Define impact parameter. Page:418 1
9 Name the factor on which the trajectory traced out by a a-particle depends upon. 2

What isits impact on the trajectory of the a-particle? Page:418
10 Derive an expression to find the total energy of an electronina hydrogen atom.

Page:420 3

11 Give the significance of negative signin the expression for total energy of an

electron. Page:420 1
12 How doyou identify agas usingemission line spectra? Page:421 2
13 Give the different spectral series emitted by Hydrogen atom. Page:422 2
14 What are the draw backs of Rutherford model of atom? Page:423 2
15 Give the postulates of Bohr Model of atom Page:424 2
16  Derive anexpressiontofind total energy of an electronin the ntorbit. Page:425 2
17 How can you explainthe quantized electron orbits and energy states of anatom? 2

Page:431
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NUCLEI

Test Paper-I
MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS
1 Give a point of evidence that most of the space inan atom is empty. Page:438 1
2 What are isotopes? Give an example. Page:439 2
3 Name the isotope of Hydrogen which do not occur naturally? Page:439 1
4 Who discovered neutron? In which year he was awarded the noble prize. Page:440 1
5 Discuss about the stability of afree neutron. Page:440 2
6 What are isobars? Give an example Page:441 1
7 What are isotones? Give an example. Page:441 1
8 What is the relationship existing between the radius(R) of a nucleus and mass 1
numberA? Page:441
9 Giventhe mass of iron nucleus as 55.85amu and A=56, find the nuclear density? 2
Page:442
10  Give the equation of mass-energy equivalence. Also Calculate the energy equivalent 2
of 1 g of substance. Page:442
11 What is mass defect Give the formulaforfinding mass defect. What is the 3
corresponding energy related to the mass defect. Page:443
12 Draw a graph showingthe variation of binding energy pernucleon as afunction of 3
mass number. Also give the important features of it. Give the important conclusions
fromthe graph Page:444
13 Draw a graph showingthe variation of potential energy of a pair of nucleonsasa 3
function of their separation. Give any two important conclusions from the graph.
Page:445
14  What are the properties of nuclearforces? Page:445 2
15 Who discovered Radioactivity? Page:446 1
16  Whatis meantby radioactive decay? How many types of radioactive decay are 2
there? What are they? Page:446
17  Derivethe expression N(t) = NOe — At Page:447 2
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NUCLEI-Test Paper-Ii

MAX MARKS: 30 TIME: 90Mts
Sl.No. QUESTION ANSWER PAGE MARKS
1 Define total decay rate of a radioactive substance. Also give an expression for finding 2

the same .Plot a graph showingthe variation of number of undecayed nuclei with

time Page:447

2 Define Sl unit of measurement of activity of aradioactive substance. What s the 2
relationship between curie and Becquerel Page:448

3 What is meant by Half-life period of a radioactive substance? Give an expression for 3

finding the same. Whatis the difference between Half-life and mean life of a
radioactive substance? Page:448

4 The half-life of 5,U?3? undergoing a-decayis 4.5X 10°years. What isthe activity of 1g 2

sample of 5,U?32? Page:448
5 Tritium has a half-life of 12.5 years undergoing beta decay. What fraction of a 1
sample of pure tritium will remain undecayed after 25 years? Page:449
6 What is meant by disintegration energy of anuclear reaction? Find the value of the 1
same for an a-decay? Page:449
7 Give an example of areaction showing B*decay and B decay. Page:450 1
8 Give any three properties of neutrinos. Page:450 3
9 What isthe difference between f*decay and B decay? Page:451 1
10 Discuss the stability of a free neutron Page:451 1
11  Whatisthe difference inthe orderof the atomic and nuclearenergy levels Ppage:a51 1
12 Explain briefly how gamma decay takes place by givingan example. Page:451 2
13 Whatisthe difference between achemical reactionandanuclearreaction page:452 1
14  Whatismeantby a nuclearfissionreaction? Give an example. Page:452 2
15  Whatismeantby nuclearfusionreaction? Give an example. Page:453 2
16 Name the reaction taking place in a nuclearreactor. What is a chain reaction? 2
Page:453
17  Whatisa moderatorina nuclearreactor? Name the materials that can be used as 2
moderators. Page:454
18  Givethe reactionstakingplaceina nuclearreactor. Page:454 2
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SEMICONDUCTOR DEVICES

Test Paper-|
MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS

1 Briefly explain how avacuum tube works does and what the othername for itis. 2
Page:467

2 What are the limitations of vacuum tubes? Page:467 2

3 Give any two differences between avacuum tube and a semiconductor device. 2
Page:468

4 What are energy bands? Page:469 2

5 What is a valence band, aconduction band? Page:469

6 Differentiate between a metallic conductor, semiconductor, and aninsulator basing

on the energy band theory of solids. Page:471 3

7 What is an intrinsicsemiconductor? Discuss its behaviour as the temperature 2
increases. Page:474

8 C, Si and Ge have same lattice structure. Why is C insulator while Si, and Ge intrinsic 2
semiconductors? Page:474

9 What isan extrinsicsemiconductor? Howisitdifferentfromanintrinsic 1
semiconductor Page:474

10 Name the different types of extrinsic semiconductors. Briefly explain how an n —type

semiconductorisformed? Page:475 3
11 Briefly explain how a p-type semiconductorisformed? Give any two differences

between a p-type semiconductorand a n-type semiconductor. Page:476 & 477 3
12 Givetherelation between electron and hole concentrationinasemiconductorin

thermal equilibrium. Page:477 1
13 Suppose apure Si crystal has 5 X 1028atoms m=3. It isdoped by 1 ppm concentration 2

of pentavalent As. Calculate the number of electronsand holes.

Giventhat n;=1.5 X 10'*m3. Page:477

14  Explainhow p-njunctiondiode isformed. What are the processinvolvedinit? 3
Page:478

15 Can we take one slab of p-type semiconductorand physically join to another n-type 2
semiconductortoget p-njunction? Page:479
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SEMICONDUCTOR DEVICES

Test Paper-ll
MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS
1 What isa semiconductordiode? Give the symbol representingthe same.  Page:478 1

2 Discuss about the forward bias condition of ap-n junction diode. Also draw its
characteristiccurve. Page:479 3

3 Discuss about the reverse bias condition of ap-njunction diode. Also draw its

characteristiccurve. Page:480 3

4 Explain the working of asemiconductor diode as a Half- wave rectifier. Give the input 3
and output waveforms. Page:483

5 Explainthe working of adiode as a Full wave rectifierand give itsinput output 3
waveforms. Page:484

6 What isa zenerDiode? Explain the working of azener diode as a voltage regulator. 3
Page:485

7 In a zenerregulated powersupply azenerdiode with Vz=6.0V is used for regulation. The 3

load current isto be 4.0mA and the unregulatedinputis 10.0V. What should be the value

of seriesresistors? Page:486
8 What isa photodiode? Explain the working of it. Page:487 3
9 The current inthe forward bias (mA) is known to be more thanthe currentinthe reverse

bias (LA). What is the reasonthen to operate the photodiode in reverse bias? 3
Page:487

10  Whatisan LED? Briefly explain the working of it. What are its advantages over

incandescent low powerlamps? Page:488 3
11 Match the following Page:486 to 489
Group-A Group-B
1. LED a. Whenilluminated with light electron —hole
Pairs are generated 2
2. Photodiode b. convertelectrical energyintolight
3. Solarcell c. voltage regulator
4. Zenerdiode d.genratesemfwhenlightfallsonit.
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SEMICONDUCTOR DEVICES

Test Paper-lil
MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS
1 Why Siand GaAs are preferred materialsforsolarcells? Page:490 3

2 What must be the minimum band gap for a semiconductorto be used forthe
fabrication of visible LEDs? Page:488 1
3 Give the V-l characteristiccurve of a
a. Solarcell. Page:489 2
b. Photodiode Page:487
4 What isan n-p-ntransistor give the symbol representing the same. Give the biasing
condition of the transistor with a suitable circuit diagram. Also give the relation 3
between the base current, collect current and emitter current. Page:491
5 Explainwhy base regionis thin, emitteris heavily doped when compared to the
collectorandthe base in case of a transistor. Page:492 2
6 What is a pnp transistor? Give the symbol representing the same. Also give the
biasing condition of the transistor with asuitable circuit diagram. Page:492 3
7 Explain how an npntransistor works as a CE amplifier with asuitable circuitdiagram
by givingthe inputand output waveforms. Page:498 3
8 Give the circuitarrangementforstudying the input and output characteristics of
npntransistorin CE configuration Also give the input and output characteristic 3
curves of CE Configuration. Page:494
9 Define the followingtermsforatransistorin CE Mode
a. Inputresistance 3
b. Outputresistance
c. Currentamplification factor Page:494
10  Foratransistoramplifier, the audio signal voltage across the collector resistance of
2.0kQis 2.0 V. Suppose the currentamplification factor of the transistoris 100, what 3
should be the value of RB in series with VBB supply of 2.0V if the dc base current has
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to be 10 timesthe signal current? Also calculate the dcdrop across the collector

resistance. Page:500
11 Give any two differences between an analogsignal and a digital signal Page:502 2
12 Draw the input and output waveforms of AND gate. Page:504 1
13  Whatisa NANDgate Give the Truth table and logicsymbol of the same?  Page:504 1
COMMUNICATION SYSTEMS
Test Paper-|
MAX MARKS: 30 TIME: 90Mts
SI.No. QUESTION ANSWER PAGE MARKS
1 What are the essential elements of acommunication system? Also draw a neat block 2
diagram of a communication system. Page:515
2 Give the functions of the following Page:515
(a) Transmitter (b) Transducer 2
3 What are the basicmodes of communication? Give an example foreach.  Page:515 3
4 Match the following Page:516
Group-A Group-B
1. Transducer a. Loss of strength of a signal asit
propagatesthrougha medium
2. Signal b. An unwantedsignal that disturbthe 3
transmission
3. Noise c. Which processesthe incoming
message signal
4. Transmitter d. Information convertedin electrical
form and suitable for transmission
5. Attenuation e. That extracts the desired message
signal from the received signals
6. Receiver f. Device that converts one
form of energyintoanother
5 What is meant by amplification? Why amplification is necessary in communication 2
systems ? Page:516
6 Define the followingterms. (a)Range (b) Repeater Page:517 2
7 What is modulation? What are the different types of modulation? Page:517 2

8 Selectthe required bandwidth fortransmitting speech, music, and TV signals from the

followingfrequencies. (a) 20kHz (b) 6MHz (c)2.8kHz Page:518 3
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9 Draw diagram showing afundamental sine wave and its harmonics. Page:518 2
10 Find the bandwidth of transmission medium required from the following for coaxial
cable, and optical communication using fibres , satellite communication Uplink 2
Downlink for BW 750 MHz and excess of 100GHz.5.9-6.4 GHz, 3.7-4.2GHZ  Page:519
11  What are the different modes of propagation of electromagnetic waves? Whatis 3

ground wave propagation? What are the limitations of ground wave propagation?
Page:519

12 Waves of which frequency range propagate through sky wave. Briefly explain whatis

sky wave propagation? Name the phenomenon by which the wave gets reflected 3
towards the earth. Page:520
13 Givetherange of frequencies for which the ionosphere acts as a reflector. Page:520 1

COMMUNICATION SYSTEMS

Test Paper-Il
MAX MARKS: 30 TIME: 90Mts

Sl.No. QUESTION ANSWER PAGE MARKS
1 Name the waves thatare used for line of sight communication and satellite

communication. Page:521 1

2 Communication of which type of waves are limited toline of sight paths? Why? 2
Page:521

3 Givean expressionto find the maximum line of sight distance between the 1
transmittingantennaandreceivingantenna. Page:521

4  Atransmittingantennaatthe top of a tower has a height of 32m and the height of the
receivingantennais 50m. What isthe maximum distance between them for 2

satisfactory communication in LOS mode? Given radius of earth is 6.4 X 10°m. Page:522

5 Give the diagram representing various modes of propagation of emwaves. Page:522 2

6 What isthe need of modulation? Page:522 2

7 Explain how effective powerradiated by anantenna depends upon the wavelength? 2
Page:523

8  Whatismeantby Amplitude Modulation? Also give a plot of amplitude versus
frequency foran Amplitude Modulated wave. Page:524 3
9 Givethedifferencesbetween AMand FM. Page:524 2
10 A message signal of frequency 10kHz and peak voltage of 10voltsis used to modulate a
carrier of frequency 1 MHz and Peak voltage of 20 volts. Determine (a) modulation 2

index (b) the side bands produced. Page:525
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11  WhatisHTML? Page:528 1
12 Whatis E-mail? What isthe use of it? Page:528 2
13  Explainhowadocumentcanbe sentfromone locationto anotherusing FAX. Page:528 2
14  Whatisa cell? Whatis the function of a cell? Page:528 2
15 In whichregionof emspectrum mobile telephony works? Definethe term handoverin 2
mobile telephony Page:528
16 Give a note on World Wide Web. Page:528 2
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