HIGHER SECONDARY — SECOND YEAR ( PHYSICS)
THREE MARKS QUESTIONS AND ANSWERS

UNIT — | ELECTROSTATICS

01. State Coulomb’s law in electrostatics. (J-07,J—- 10,0-11,J-12,M-15)

Coulomb’s law states that the force of attraction or repulsion between two
point charges is directly proportional to the product of the charges and inversely
proportional to the square of the distance between them. The direction of forces is
along the line joining the two point charges.

A\

02. Define: Coulomb. (M-06,M-10,0- 10, M Q)

One Coulomb is defined as the quantity of charge, which when p at a

distance of 1 metre in air or vacuum from an equal and similar charge, e nces a
repulsive force of 9 x 10° N. Q

03. Define: Electric potential. (M=-07, J- —-13,0-13)

The electric potential in an electric field at a point is def as the amount of
work done in moving a unit positive charge from infinity b\t t point against the
electric forces.

04. State Gauss'’s law. (J—-06,0-06, SX9 ,M-11,J-15,M-16 )
The total flux of the electric field E over closed surface is equal to 1/ o
times the net charge enclosed by the surface. (i. =q/ o
a

05. During lightning, it is safer to sit inside @ than in an open ground. Why?
( ev‘. ,J—06,J-09, M-10,J-14,J- 15

)
The metal body of the car proyides electrostatic shielding, where the electric
field is zero. During lightning tf% ctric discharge passes through the body of the

car. C) .
06. What are polar moléf? Give an example. (M-07,M-13,J-16)
[ ul

s one in which the centre of gravity of the positive charges
entre of gravity of the negative charges by a finite distance.
20, H20, HCI, NHs.
ve a permanent dipole moment.

07. Wha@electric polarization? (O- 06,0-09,0-11,J-14)
@e alignment of the dipole moments of the permanent or induced dipoles in
the~direCtion of applied electric field is called polarisation or electric polarisation.
agnitude of the induced dipole moment p is directly proportional to the external
etectric field E.
Mp Eorp= E,where isthe constant of proportionality and
is called molecular polarisability

08. What is action of points (corona discharge)? Wh  atis its use?
(J-07,0-08,0-14,0-15)
The leakage of electric charges from the sharp points on the charged
conductor is known as action of points or corona discharge. This principle is used in
the electrostatic machines for collecting charges and in lightning arresters
(conductors).
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09. Give any 3 properties of electric lines of forc  e. (J-10,0-12,M-16)
Properties of lines of forces:
(i) Lines of force start from positive charge and terminate at negative charge.
(ii) Lines of force never intersect.
(iif) The tangent to a line of force at any point gives the direction of the electric
field (E) at that point.

10. In the given circuit, what is the effective cap  acitance between A and B.
(0-08,J-13)

y— — — or Co=——— :—1—{ BAET: Q

Cs=5 | ||
ii) Cp = Cg + Cs 110 o | )
Cp=5+5 Cp=10 < 3
11. Define: Electric flux. Give its unit. (@ -08,J-12)
The electric flux is defined as the total number ofi&?ﬁc lines of force,
crossing through the given area. It's unitis N m? C* \

12. What is an electric dipole? Define: the dipole m )
(0-09,J-11,M—14)

Two equal and opposite charges sep by a very small distance
constitute an electric dipole.

c?chloroform mole cules

itude of the one of the charges and the
oment, p = g2d or 2qd.

0 +g. The unit of dipole moment is C m.

Examples : Water, ammonia, carbon dioxi
The dipole moment is the product of th
distance between them. M Electric di
It is a vector quantity and acts fro

13. What is electrostatic shie in% (M=-0 8)
(zigﬂ

i) It is the process ting a certain region of space from external field.
iM) It is based on % t that electric field inside a conductor is zero.

14. Three capacit Qach of capacitance 9 pF are ¢ onnected in parallel
Find effective ca %ﬁance. (M -08,inseriesJ—-16)

The effectiv&?pacitance Cp=C1+C+C3=9+9+9=27pF

15. What are non—polar molecules? Give an example. (0-10,J-11,0-13)
¥ A non—polar molecule is one in which the centre of gravity of the positive
%%és coincide with the centre of gravity of the negative charges.
i) Example: Oz, N2, Ho.
iii) The non—polar molecules do not have a permanent dipole moment.

16. What is a capacitor? Define: capacitance. (M-09,0-12)
i) A capacitor is a device for storing electric charges.
i) The capacitance of a conductor is defined as the ratio of the charge given
to the conductor to the potential developed in the conductor.
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17. What is microwave oven? How it works? (J— 08,0-14)
Microwave oven

It is used to cook the food in a short time. When the oven is operated, the
microwaves are generated, which in turn produce a non—uniform oscillating electric
field. The water molecules in the food which are the electric dipoles are excited by an
oscillating torque. Hence few bonds in the water molecules are broken, and heat
energy is produced. This is used to cook food.

18. Write the applications of a capacitor. (O-07,M-11,M-12)

Applications of capacitors. \

(i) They are used in the ignition system of automobile engines to eliminate spz@

(i) They are used to reduce voltage fluctuations in power supplies and to ir@ e
the efficiency of power transmission.

(iif) Capacitors are used to generate electromagnetic oscillations and Q@rg the

radio circuits.
19. What do you mean by additive nature of charges? Give\E&e&ample.

Additive nature of charge \
The total electric charge of a system is equalt&%algebraic sum of electric
charges located in the system.
For example, if two charged bodies of charges +2 %H are brought in contact,
the total charge of the system is —3q. \t~

(0-07)

a
20. Find the electric potential at a distanc m from a charge of 4 X 10 ' C.
(M=12,M—14)

The electric potential V = ( 1/ ql/r

:(9x109x4x10-7)/9x@

V=4 X 10* Volt.
21. A sample of HCI ga ced in an electric fi eld of 2.5 X 10* NC™ . The
dipole moment of eac molecule is 3.4 X 10 ~° C m. Find the torque that

can act on the mole
Maximum torque
=3.4X10"%

e. (M=15)
Sin 90° (Sin90°=1)

&x 10*

= 8.5 X 1072 Nm.

Maximum to
@ UNIT — Il CURRENT ELECTRICITY
0 ﬁe: Drift velocity.
-07,0-08,J-09,0-09,M-10,0-10,M-11,0-11,J-13,J-15)

Drift velocity is defined as the velocity with which free electrons get drifted
towards the positive terminal, when an electric field is applied.

02. Define: mobility. Give its unit. (O-06, M-08,M-09, 0-15 M-16 )
The mobility is defined as the drift velocity acquired per unit electric field.
The unit of mobility m*vs™.
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03. State Ohm’s law.
(M-06,0-07,0-09,M-10,J-12,0-12,M-13,0-14,J-16)
At a constant temperature, the steady current flowing through a conductor is
directly proportional to the potential difference between the two ends of the
conductor. (i.e.)) V=1IR

04. Give any three applications of the superconduct  ors.
(J-07,0-07J-06,0-06,0-07,J-13,M-15)

i) High efficiency ore—separating machines may be built using superconducting

magnets which can be used to separate tumor cells from healthy cells by high

gradient magnetic separation method.

i) Since the current in a superconducting wire can flow without any ch@n
magnitude, it can be used for transmission lines.

iii) Superconductors can be used as memory or storage elements in con@.

05. State Kirchoff's First law in electricity. (J-06,M-08, 11,0-15)
Kirchoff's First law (Current Law)

The algebraic sum of the currents meeting at any junctio Y’a circuit is zero.
This law is a consequence of conservation of charges. \

Kirchoff's Second law (Voltage Law)

The algebraic sum of the products of resisiance and current in each part of
any closed circuit is equal to the algebraicssum, of the emf’s in that closed circuit.
This law is a consequence of conservatior@e ergy.

06. State Kirchoff's Second law in electricity. g/
(M—O?,J—OG,M—O&M@\ 1,M-12, M-14,0-15)

07. Compare the emf and the potenti

Comparison of emf and potential.eifference
01. The difference of potenti ween the two terminals of a cell in an open circuit

is called the electrom rce (emf) of a cell.
The difference in p ¥éls between any two points in a closed circuit is called

potential differe

02. The emfis in r@Hent of external resistance of the circuit, whereas potential
difference is ortional to the resistance between any two points.

08. State y's laws of electrolysis.
(M-06,J-06,J-10,0-10,J-13,J —-15)
st Law

The mass of a substance liberated at an electrode is directly
pr nal to the charge passing through the electrolyte.
% Second Law : The mass of a substance liberated at an electrode by a given
amount of charge is proportional to the chemical equivalent of the substance.

09. The resistance of a nichrome wire at 0 °C is 10 . If the temperature
coefficient of resistance is 0.004 / °C, find its resistance at boiling point of
water. Comment on the result.
(J-07,0-07,M-08,J-09,0-10,0-11,0-12,0-13,J-15)

Resistance at boiling point of water Rt = Ro (1+ t)

=10 (1 + (0.004 x 100))

Rt=14

Result : The resistance increases with the temperature.
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10. The resistance of a platinum wire at 0 °Cis 4 . What will be the resistance
at 100°C, if the temperature coefficient of resistance is 0.0038/°C.
(M-07,J-10,J-16)
Resistance at 100° CR;= R, (1+ 1)
=4 (1 + (0.0038 x 100))
Rt =5.52
Result: The resistance increases with the temperature.

11. Define: Current Density. Give its unit.

The quantity of charge passing per unit time through unit area,
perpendicular to the direction of flow of charge at that point is called current de
It is expressed in A m™. O

12. What is superconductivity?

The ability of certain metals, their compounds and alloys to ¢ ct electr|C|ty
with zero resistance at very low temperatures is called su @ductwﬁy The
materials which exhibit this property are called superconductoi

13. If 6.25 X 10*2 electrons flow through a given cross— @mn un it time, find
the current. Q (J-11)

Solution: Currentl=q/t=ne/t
=(6.25X 10 X 1.6 X 10™°) /1 \ky*
I=1A
14. Define: the temperature coefficient of r@fgn ce.
(J—08,M—-11,J-14,,M—16 )
The ratio of increase in reii@e per degree rise in temperature to its

resistance at 0° C is calle() s temperature coefficient of resistance.
Its unit is per °C.

15. Give any three use @condary cells. (0O-08,0-11,M-12)
i) The secondary c echargeable.

i) They have very, Q’ternal resistance.

iii) They can deli high current if required.

iv) They are in all automobiles like cars, two wheelers, trucks etc.

N

16. \%Lare the changes that occur at the supercon  ducting

tr@ n temperature? (J-10, M-14)
At the transition temperature the following changes are observed:

(y*The electrical resistivity drops to zero.

(i) The conductivity becomes infinity

(iif) The magnetic flux lines are excluded from the material.

17. A manganin wire of length 2m has a diameter of 0.4 mm with a resistance
of 70 ohm. Find its resistivity. (J-06,M -13)
=(PX r)/L=(70X22X2X10*X2X10%/7X?2
=44X107=44X10° m =44 m
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18. Distinguish between electric power and electric energy.
(J-08,J-09,0-13,J-14,0-14)

Electric power

i) Electric power is defined as the rate of doing electric work.

i) Electric power is the product of potential difference and current strength.

i) Unit: watt

Electric energy
1) Electric energy is defined as the capacity to do work.

2) Its unit is joule. Q\

19. An iron box of 400 W power is used daily for 30  minutes. If the cost@it

is 75 paise, find the weekly expense on using thei  ron box. -08)
Energy consumed in 30 minutes = Power x time in hours O
=400 x %2 =200 W h Q

Energy consumed in one week = 200 x 7 = 1400 Wh = 1. ]
Cost / week = Total units consumed x rate / unit \\
=1.4x0.75 Cost/week = .1.05

20. Two wires of same material and same length r@ resistances 5 and 10
respectively. Find the ratio of radii of the two wi (M-=09)

R= I/A= 1/ r?

R, = |/A§ |/2 n>: Ry= I/A= 1|/ r;{”
R2/R1=r1/r2 LY
r1/r2 OV

= R,/ R;= 10: 5= 2: O

21. In the given circuit, calculate t rentthr  ough the circuit and mention its
. . ”~
direction. 10V 3y (M-11)
A e I' SRATAY 'i B
50 | 7Q !
3 )
D 1 C

Let the current bed,, <
7|+3|+5I+% +8-2
(le)201=1 8 A

Current fl ong the path ABCD.

22. 1 given circuit, calculate the potential d  ifferences across each resistor.

Q‘ i g e (0_06)
% s02 3 212

| |
| I

- - 1I:| .‘.:r - - -
Effective Resistance of Series combinaton R (=R;+R>+R3=Rs-10

Currentin Circuitl=— ; =—:; 1=1A

Voltage drop across Rj, Vi1 = IR; = 1x5=5V
Voltage drop across Ry, V, = IR, = 1x3=3V
Voltage drop across Rs, V3 = IRz = 1x2=2V
Voltage drop across each resistors are V1 =5V; V, = 3V, V3 =2V
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23. In the given circuit, calculate the current thr ~ ough the circuit and mention its

direction. (M=-11,0-14)
10V

Let the current be I, A i\i | %&E‘ B

5[+ 101 +51=10+ 20

(i.e) 201 =30

Current | = 1.5A D II A C

Current flows along path ABCD. 0V sa

24. Find the effective resistance between A and B. (J —@\)

RL=15 Q2 %
A B Rp=RiR,/ (Ri*Ry) O
=15x15/30  Rp = 7.5 ohm Q
R2=150 @

25. Define critical temperature. \\\XZ 12,,J-16)

The temperature at which electrical resistivity of t terial suddenly drops
to zero and the material changes from normal con to a superconductor is
called the transition temperature or critical temperatu .

26. A 10 ohm resistance is connected in series Il of emf 10V. A voltmeter is
connected in parallel to a cell and it reads 9%,’ Find the Internal Resistance of

the Cell. O (M-16)

Solution: \2\0

R: B Rx10 .%
‘</C)

R =0.101
Internal Resistance oit ellr=0.101ohm

&IT — I EFFECTS OF ELECTRIC CURRENT

01. Stat@e’s law of heating .

The heat produced in a conductor is

0] proportional to the square of the current for a given R
%]LD frectly proportional to resistance R for a given | and

irectly proportional to the time of passage of current.
(i.e.) H=I°Rt

02. Why nichrome is used as heating element in elec  tric heating devices?
(J-07,M-10,0-15)

Nichrome, an alloy of nickel and chromium
(2) It has high specific resistance
(2) It has high melting point
(3) It is not easily oxidized
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03. What is a fuse wire?

Fuse wire

i) Fuse wire is an alloy of lead 37% and tin 63%. It is connected in series in an
electric circuit.

i) It has high resistance and low melting point.

iii) When large current flows through a circuit due to short circuiting, the fuse wire
melts due to heating and hence the circuit becomes open. The electric appliances
are saved from damage.

04. What is Seebeck Effect? J-16
Seebeck discovered that in a circuit consisting of two dissimilar metalg~H
iron and copper, an emf is developed when the junctions are maintained at di

temperatures.

Two dissimilar metals connected to form two junctions is called thcﬁaouple.
The emf developed in the circuit is thermo electric emf. The curr ough the
circuit is called thermoelectric current. This effect is called therr@ctric effect or

Seebeck effect. ?\
05. What is neutral temperature? \\ (O0-08)

Keeping the temperature of the cold junction con ,\he temperature of the
hot junction is gradually increased. The thermo GQ I8es to a maximum at a
temperature ( ) called neutral temperature. N

06. Define: Peltier coefficient and write its unit. \b( J-06,J-11,M-12,M-14)

The amount of heat energy absorbeo%&evolved at one of the junctions of a
thermocouple when one ampere curren s for one second (one coulomb) is
called Peltier coefficient. It is denoted bo S unit is volt.

07. Define: Thomson Coefficient. @}gg unit (0-12,J-15)
Thomson Coefficient ( )

The amount of heat epérgy absorbed or evolved when one ampere current
flows for one second in | between two points which differ in temperature by
1°C is called Thomson iCient. It is denoted by . Its unit is volt per °C.

08. How is a galv&ter converted into (a) an amm  eter and (b) a voltmeter?

\g\% (J-09)

A gah@t eter is converted into an ammeter by connecting a low resistance

in parallel . The low resistance connected in parallel with the galvanometer is
called sl‘b%tsresistance.

galvanometer can be converted into a voltmeter by connecting a high

reQL e in series with it.

 Define: Tangent Law. (M-11)
Tangent Law:
A magnetic needle suspended at a point where there are two crossed fields at
right angles to each other will come to rest in the direction of the resultant of the two
fields. According to tangent Law, B = B, tan
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10. What are the limitations of a cyclotron? (O-06,J-10,M-13)
Limitations

(i) Maintaining a uniform magnetic field over a large area of the Dees is difficult.

(i) At high velocities, relativistic variation of mass of the particle upsets the
resonance condition.

(i) At high frequencies, relativistic variation of mass of the electron is appreciable
and hence electrons cannot be accelerated by cyclotron.

11. State Fleming’'s Left Hand Rule. ( O-10,M-15)
Fleming’s Left Hand Rule:
The forefinger, the middle finger and the thumb of the left hand are stre

in mutually perpendicular directions. If the forefinger points in the direction e

magnetic field, the middle finger points in the direction of the current, then umb

points in the direction of the force on the conductor. O

12. Define: Ampere in terms of Force (M -08, 08,0-11)
Ampere is defined as that constant current which when g through two

parallel infinitely long straight conductors of negligible cross se%tl and placed in air
or vacuum at a distance of one metre apart, experience a b&c of 2 x 10~ Newton
per unit length of the conductor.

The current sensitivity of a galvanometer can be irjcréased by
() Increasing the number of turns
(i) Increasing the magnetic induction )

13. How can we increase the current sensitivity of EE&Balvanometer’? (O0-09)

(i) Increasing the area of the coil Q

(iv) Decreasing the couple per unit tviiél\@ e suspension wire

14. In a galvanometer, increasing(the*current sensi  tivity does not necessarily

increase voltage sensitivity. Explat (M-07 ,J-13)
An interesting point t te is that, increasing the current sensitivity does not

necessarily, increase th@@ge sensitivity. When the number of turns (n) is

doubled, current sensiti%' also

doubled ( from the eguation /1 = nBA / C). But increasing the number of turns
correspondingly @;’ses the resistance (G). Hence voltage sensitivity remains

unchanged. \2\

15. Give& differences between Peltier Effect  and Joule’s Law of heating.

(M-06)
ule’s Law of Heating Peltier Effect
T ace throughout the conductor. | Takes place at the junctions.
at produced is proportional to the | Heat produced or absorbed is proportional
square of the current to the current
Irreversible process. Reversible process

16. Define: magnetic moment of a current loop.

The magnetic moment of a current loop is defined as the product of the
current and the loop area. Its direction is perpendicular to the plane of the loop.
Magnetic dipole of moment M = IA
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17. Calculate the resistance of the filamentofal 00W, 220 V electric bulb.
(0-07)
Power P = V?/ R Resistance R=V?/P = (220 X 220 )/ 100 P = 484 ohm.

18. Define: ampere’s circuital law. (M=-09 )

The line integral I for a closed curve is equal to , times the net current I,
through the area bounded by the curve.

19. Define: End Rule.
End rule

When looked from one end, if the current through the solenoid is
clockwise direction, the nearer end corresponds to south pole and the oth
north pole. When looked from one end, if the current through the solenoid™
anti—clock wise direction, the nearer end corresponds to north pole and er end

is south pole Q
20. The magnetic induction at a point 15 cm from a long str@ire carrying

a currentis 4 X 10 ~° T Calculate the current. (J-12)

B= 0l/2 a QS\

=2 aXB/ o
Current =2 X15X102X4X10°%/4 x1@
| = 3A

21. Calculate the Magnetic Induction at a point Tk m from a long straight wire
placed in air carrying a current 10a, (M=-1 6)
B= 0l/2 a

=4 X107'X10)/ x1o-6\é©x01o

B=2X 10" tesla.

UNIT - IV ELECTROMAGNE% INDUCTION AND ALTERNATING CURRENT

01. 11 kW power is tr C'{ed at 22,000 V through a wire of resistance
2 ohm. Calculate the p (J-14)
Power loss =
But, I =P/ 11000/ 22000=05A
Power lqés, R =0.5 X 0.5 X 2 Power loss = 0.5 watt

02. What i @tromagnetic induction? (M- 08)
T henomenon of producing an induced emf due to the changes in the
ma flux associated with a closed circuit is known as electromagnetic induction.

6?) tate Faraday's laws of electromagnetic inducti  on.
(J-06,J-07,0-07,0-13,0-14)

First Law

Whenever the amount of magnetic flux linked with a closed circuit changes,
an emf is induced in the circuit. The induced emf lasts so long as the change in
magnetic flux continues.
Second Law

The magnitude of emf induced in a closed circuit is directly proportional to the
rate of change of magnetic flux linked with the circuit.
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04. State Lenz’s law. (O- 08,J-10,M-14)
Lenz’s law states that the induced current produced in a circuit always flows in
such a direction that it opposes the change or cause that produces it.

05. State Fleming’s Right Hand Rule. (M-07, M-09,0-09,M-10,J-11)
Fleming’s Right Hand Rule:

The forefinger, the middle finger and the thumb of the right hand are held in
the three mutually perpendicular directions. If the forefinger points along the direction
of the magnetic field and the thumb is along the direction of motion of the conductor,
then the middle finger points in the direction of the induced current. This rule is also
called generator rule. Q\

emf induced in the coil when the rate of change of current through the unity.
The unit of self inductance is Henry (H). @

06. Define: self inductance. (@)
The coefficient of self induction of a coil is numerically equal %ﬁ posing

07. What are the methods of inducing emf in a circu  it? \\

(M-06,J-06,0-10,M-11 12, M —-16,J—-16 )
The induced emf can be produced by changing

(i) the magnetic induction (B) AQ/

(ii) area enclosed by the coil (A) and
(iii) the orientation of the coil ( ) with respect to th %netic field.

08. Give the differences between AF choke aqd/RF ch oke. (J-08)

H'%l;]d;:or equfr?cli/eplj}llzgi.rll:glfers Chokes Radio frequency (R. F) chokes
1) Used in low frequency AC circuit. ) Used in high frequency AC circuit
2) An iron core is used. 2) Air chokes are used.
3) the inductance may be high 3) the inductance may be low
4) Used in fluorescent tubes. M 4) used in wireless receiver circuits

09. Write the equation cég{cycle current sinew  ave having rms value of

30 A. % (0-11,J-13)
Data : =@ s = 30 A

Solutio . =1,sin t
= lrms 2t
i iék\ sin2 x25t i=42.42sin157t

10. \@is efficiency of a transformer? ( 0-12,J-15,J— 16)
fficiency of a transformer is defined as the ratio of output power to the input
r. = output power / input power

11. Define: rms value of AC. (J-07,0 -09,M-13,J-14)
RMS value of A.C

The rms value of alternating current is defined as that value of the steady
current, which when passed through a resistor for a given time, will generate the
same amount of heat as generated by an alternating current when passed through
the same resistor for the same time.
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12. A capacitor blocks D.C. but allows A.C. Why? (0-11)
Capacitive reactance XC=1/ C
=1/2 C
where is the frequency of the A.C. supply.
Ina D.C. circuit, =0MXC =
Thus a capacitor offers infinite resistance to D.C and blocks the D.C
For an A.C., the capacitive reactance varies inversely as the frequency of A.C and
also inversely as the capacitance of the capacitor.

13. Define: Q — Factor. (0-06,J-11,0 -12,J-13,M-15)
The Q factor of a series resonant circuit is defined as the ratio of the vo

across a coil or capacitor to the applied voltage.

i.e. Q = Voltage Across L or C/ Applied Voltage O%

14. Calculate the mutual inductance between two coi Is when a rent of 4 A
changing to 8 Ain 0.5 s in one coil, induces anem  f of 50 mV other coil.
M 09,J-15)

Induced emfe=—Mdl / dt

M=—e/(dl/dt Q~
M=—(50X107)/(8-4)/0.5 QQ/
= 6.25x10 3 H,M=—-6.25 mH.

15. Define the unit of self inductance. { (J-12,0-15)
One Henry is defined as the self—ind;?ance of a coil in which a change in
current of one ampere per second produc opposing emf of one volt.

16. An aircraft having a wing span o{%& 8 m flies at a speed of 40 ms . If the
vertical component of the earth’s etic field is 2 X 107 T, calculate the emf
induced between the ends of th ngs.

(J-06,M-08,J-10,0-10,M-11,M - 16 )

Data : | =20.48 m; msl:B=2x10°T:e="?
Solution : e = 2x10 ° x20.48 x 40
e = 0.0164 \olt
Negative S'Q/ due to Lenz law.
17. An aircr

vertical ¢
induced

ving a wing span of 10 m flies at a speed of 720 kmph. If the

ent of the earth’s magnetic field is 3 X 107 T, calculate the emf

een the ends of the wings. (O- 06)
lution: e= Bl v

Q‘ 3x10 ° x10x720x5/18
% e = 0.06 volt

Negative sign is due to Lenz law.

18. A coil of area of cross section 0.5 m 2 with 10 turns is in a plane

perpendicular to a magnetic field of 0.2 wb / m 2. Calculate the flux through the
coil. (M-=07)
Magnetic flux " = NBA cos
=10 X 0.5X 0.2 Xcos
# =1 wbh.
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19. Why can a DC ammeter not read AC? (O-0 7)
1) DC ammeter cannot measure ac because AC is changing continuously and
periodically and a DC ammeter can just measure a constant current.

2) The typical moving coil DC ammeter is based on the torque generated on a
current carrying loop in a magnetic field provided by a permanent magnet.

3) Since the current in an AC averages to zero. it is changing too fast even at 60 Hz,
the meter does not have time to respond to this because of the inertia of the coil.

The average torques the coil experiences in a given time interval is zero and hence
there is no deflection.

20. A capacitor of capacitance 2 F is in an ac circuit of frequency 1000 Hz \
the rms value of the applied emf is 10 V, find the effective current flo
through the circuit. (J-08,J-0 —13)
Solution:
Capacitive reactance Xc=1/ ¢ =1/2 C O
=1/2X3.14X1000X2X10° =79.6 ®Q
lims = Eeff/ Xc =10/ 79.6
lims = 0.126 A \\‘?‘

the input power are 6 V and 600 mW respectively. culate the primary and
the secondary currents. (O-08)
Solution: @
Eplp = 600 mW = 600 X 102w
Primary current I, = Eyl, / E, = 600 X 307346 = 100 X 10°A
lp/1s=1/20
Secondary current Is = I, X 20 = 2000°X 10°°
A=2A

21. In an ideal transformer, the transformer ratio is1 ; @e input voltage and

22. A capacitor of capacitance %C'g is in an ac circuit of 1000 Hz. Calculate the
reactance of it. O . (J—-09,0-15 )

Solution:
Capacitive react c=1/ ¢ =11/2 C
=1/2X3.14%1000 X 2 X 10°°

XC =79.6
23. An emf \z\ls induced when the currentinth e coil changes at the rate of
100 As ™. Fi e coefficient of self induction. (M- 10)

Solution:

@duced emfe=—Ldi/dt

Q~ oefficient of self induction L =— e/ (dl / dt)
=-5/100 L=0.05H

24" A solenoid of length 1 m and 0.05 m diameter ha s 500 turns. If a current of
2A passes through the coil. Calculate the coefficie  nt of self induction.(M — 13)

Solution:
— B - — $908 )*

—

(—7 2(2 2
=4 x107" X (5x10%)? x3.14 (0.025)?/ 1
L=0.616 x 10 °mH
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25. Define Magnetic Flux.
Magnetic Flux ( #):
The magnetic flux (#) linked with a surface held in a magnetic field(B) is
defined as the number of magnetic lines of force crossing closed area (A)
(#)=BACos +

UINT — V ELECTROMAGNETIC WAVES AND WAVE OPTICS

01. What are emissive and absorption spectra? (M-06)
Emission spectrum:

When the light emitted directly from a source is examined W]Q\ﬂ
spectrometer, the emission spectrum is obtained. Every source has jt n

characteristic emission spectrum. O
Absorption spectrum: O

When the light emitted from a source is made to pass thro an absorbing
material and then examined with a spectrometer, absorption spe IS obtained.

02. A 300 mm long tube containing 60 cc of sugar so  luti sBvoduces a rotation

of 9% when placed in a polarimeter If the specific rotat is 60 °, calculate the
guantity of sugar contained in the solution. A M-06,M-09,J-15)
Data : | =300 mm = 30 cm = 3 decimeter
=9°;5=60°;v=60cc m="? I?"’
Solution: S= /Ixc = [Ix(m/v)
m=( xv)/ls )
=9 x60/3 x 60 O\/
O
03. Why does the sky appear blue@:gl\our ? (J-06,0-13,J-14)
According to Rayleigh’s ering law, the shorter wavelengths are scattered

much more than the Ionge%i.velengths. The blue appearance of sky is due to
scattering of sunlight by Q/ osphere. Blue light is scattered to a greater extent
than red light. This scat@j radiation causes the sky to appear blue.

04. What is Tynd%/%ﬁ‘ering? (M-07,3J-09 ,J-10,0-10,0-12,J-13)
Tyndal scatteri

Whentdi passes through a colloidal solution its path is visible inside the
solution. @ because, the light is scattered by the particles of solution. The
scatteringéﬁ ight by the colloidal particles is called Tyndal scattering.

0 oung’s double slit experiment, the width of the fringe obtained with
% of wavelength 6000 A is 2 mm. Calculate the fringe width if the entire
apparatus is immersed in a liquid of refractive ind ex 1.33 (J-06 ,M-11)
Data: =6000A=6x10"m; =2mm=2x10°%m
=133, =7?
Solution: =D /d=D / d
= |/
=2X10°%1.33

=1.5x 10 m (or) 1.5 mm
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06. What is band emission spectrum? Give an example . (O0-06)
It consists of a number of bright bands with a sharp edge at one end but

fading out at the other end. Band spectra are obtained from molecules. It is the

characteristic of the molecule.

Example: Calcium or Barium salts in a Bunsen flame and gases like

carbon di oxide, ammonia and nitrogen in molecular state in the discharge tube

give band spectra.

07. A light of wavelength 6000 , falls normally on a thin air film, 6 dark fringes
are seen between two points. Calculate the thicknes s of the film.
(0-06,J-08,J-09,J \

2 t=n
Thickness of the fimt=n /2 O
=6 X 6000 X 10719 2 O

t=1.8X10°m. Q

08. In Newton’s ring experiment, the diameter of ce  rtain or@dark ring is
measured to be double that of the second ring. What ist rder of the ring?
7,J-07,0-11)

Data: dn=2d,;n="7?
dn’=4nR d,*=8R A@
dn?/d,>=n/2 (4d*/d?)/(n/2)
Mn = 8. ‘?‘
09. Define: Optic axis of a crystal. S (J-07 ,J-10)
Inside a double refracting crystal @ is a particular direction in which both
the rays travel with same velocity. Thi f& ction is called optic axis.
The refractive index is same for bo and there is no double refraction along this
direction. %
10. Define: specific rotation? ¢ (M-08,M -10,0-13,J-14)

Specific rotation f@ given wavelength of light at a given temperature is
defined as the rotatio duced by one—decimeter length of the liquid column

containing 1 gram active material
inlcc of the solutign. ¢i.e) S= /lc

11. Two slit mm apart are illuminated by light of wavelength 4500 , . The
screen ig %ced at a distance 1m from the slits. F  ind the separation between
the segond bright fringe on both sides of the centr al maximum. (M-08)
&ta: d=03mm=0.3x10°m; =4500, =4.5x10" m,

%Q*Dzlm;n:Z;ZX:?

2x=(2DXn)/d

=2X1X2X45X107/0.3X107°

M2x =6 x 10° m (or) 6 mm

12. State any three uses of IR rays. (O-0 8)
(i) Infrared lamps are used in physiotherapy.

(i) Infrared photographs are used in weather forecasting.

(i) As infrared radiations are not absorbed by air, thick fog, mist etc, they are used
to take photograph of long distance objects.

(iv) Infra red absorption spectrum is used to study the molecular structure.
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13. State the conditions to achieve total internal reflection. (O-08,M-14)
For total internal reflection to take place

(i) Light must travel from a denser medium to a rarer medium and

(i) The angle of incidence inside the denser medium must be greater than the critical
angle.

14. On what factors does the amount of optical rota  tion depend?
(J-08,J-11,M-15)
The amount of optical rotation depends on :
(i) Thickness of crystal
(ii) Density of the crystal or concentration in the case of solutions. \
(iif) Wavelength of light used Q
(iv) the temperature of the solutions. %

15. State Huygens's Principle. (0-09, O- 11%2@, 0-15)
Huygens’s Principle:

(i) Every point on a given wave front may be consid S a source of
secondary wavelets which spread out with the speed of light in %nedium and

(i) The new wave front is the forward envelope of t ondary wavelets at
that instant. é‘

16. Distinguish between interference and diffractio ‘l&rlnges (O-07,M-16)
I

Interference N Diffraction

1) It is due to the superposition of Nl),4t is due to the superposition of
secondary wavelets from two differe t)s condary wavelets emitted from
wave fronts produced by two co\fﬁ\@ various points of the same wave front.
sources.

2) Fringes are equally spaced. 2) Fringes are unequally spaced.

3) Bright fringes are of same inténSity 3) Intensity falls rapidly

4) Comparing with diffractio@)t* has large | 4) It has less number of fringes.
number of fringes

17. A light of wave 5890 , falls normally on a thin air film, 6 dark fringes
are seen betwe points. Calculate the thicknes s of the film. (0O-07)
2t=n
Thic ofthefilmt=n /2 =6X5890X107%/2
t= X 107° m.
18. he centre of Newton’s rings pattern appear sdark? (M-09,J-13)

he thickness of the air film at the point of contact of lens L with glass plate P

ro. Hence, there is no path difference between the interfering waves. So, it

should appear bright. But the wave reflected from the denser glass plate has

suffered a phase change of while the wave reflected at the spherical surface of the
lens has not suffered any phase change. Hence the point O appears dark.

19. The refractive index of a medium is 3. Calculate the angle of refraction if
the unpolarised light is incident on it at the pola rizing angle of the medium.
(0-09,0-12,J-16)
=tani,= 3  Hence, i, = 60°
Angle of refraction r =90°—i, =90°-60° r=230°
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20. A Plano—convex lens of radius 3 m is placed on
illuminated by monochromatic light. The radius of t
Calculate the wavelength of the light used.

Data: R=3m:n=8;r3=3.6mm=3.6x10% m;

Solution: r,= nR

r’=nR

a flat glass plate and is
he 8" dark ring is 3.6 mm.
(0-10,J-12, M — 15)
=?

=r?/nR=(36X10°)*/8X3

= 5400 x 10° m (or) 5400 ,

21. Distinguish between Fresnel and Fraunhofer diff

ractions? (M-10,J - 1&{

Fresnel diffraction

Fraunhofer diffraction

1) The source and the screen are at
finite distances from the obstacle
producing diffraction.

The source and the screen are (atyinfinite
distances from the obstacle pr@ g
diffraction.

2) The wave front undergoing
diffraction is either spherical or
cylindrical.

The wavefront undergaing\\diffraction is

plane. ?\

3) The diffracted rays cannot be
brought to focus with the help of a
convex lens.

The diffracted ra ich are parallel to one
another are br, t to focus with the help

of a convex @\\) .

22. State Brewster's law.
Brewster’s law

The tangent of the polarising an
of the medium. (i.e.) tan i, =

23. In Young’s double slit exper%@ﬂ the distance
escreenislm
th of the light used

The distance between the slit an
0.35 mm, calculate the wa
Bandwidth =D
= d/D =
=66.5 X 10+
= 6650

24. What a@s of ultra—violet radiations?

Uses of ul iolet radiations:

ic laboratories.

Gl

(M=11)

AV
%Qumerically equal to the refractive index

between the slits is 1.9 mm.
. If the bandwidth is
(M=-12)

10°X1.9X107°%/1

(M=14,J-16)

used to destroy the bacteria and for sterilizing surgical instruments.

They are used to preserve the food items.

(iv) They help to find the structure of atoms.

25. What are Fraunhofer lines?

(M=13)

If the solar spectrum is closely examined, it is found that it consists of large
number of dark lines. These lines are called Fraunhofer lines. Solar spectrum is an

example of line absorption spectrum.
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25. An LC resonant circuit contains a capacitor 400 pF and an inductor 100  H.
It is sent in oscillations coupled to an antenna. C  alculate the wavelength of the

radiated electromagnetic wave. (M-13)
Solution:
c= ~ =cl

- =Cx2 . /0 =3x10%x2x3.14x20x10°x10x10°°
1=376.8mor377m

27. Write any three uses of Polaroids: (M=-1 6)
Uses of Polaroid:
1. They are used as sun glasses Q\
2. They are used to eliminate the head light glare in motor cars. é
3. They are used to improve the colour contrast in old oil painting. O

28. What are uniaxial and biaxial crystals, Give an ~ example for eaQ@e.
(O -15)

Uni — axial Crystal:

They have only one optic axis. Example: Calcite, Quarm\v
Biaxial Crystal: \
They have two optic axes. Example: Mica, TopazQ/

N
UNIT — VI ATOMIC R@%S

01. What are the conditions to achieve the ,ac  tion?
@(—306,\]—07,0—13,\]—14,3—16 )

Conditions to achieve laser action

(i) There must be an inverted popu N’%M.e. more atoms in the excited state than in

the ground state.

(i) The excited state must be a @a stable state.

(iif) The emitted photons must stimulate further emission. This is achieved by the use

of the reflecting mirrors at@ nds of the system.

02. An X-ray diffra of a crystal gave a closes tline at an angle of 6 °27'. If

the wavelength y is 0.58 , , find the distance between the two cleavage

planes. (M-06,0-13,0-14,0-15)
2d Si Here, n = 1.

d\:i\ Sin d=0.58/2XSin6°27° d=0.58/2X0.1123

@e e, distance between the two cleavage planes d = 2.582 ,

%1 at is the principle of Millikan’s oil drop me  thod? (J—-06,M—-12,J-15)
inciple

This method is based on the study of the motion of uncharged oil drop under
free fall due to gravity and charged oil drop in a uniform electric field.
By adjusting uniform electric field suitably, a charged oil drop can be made to move
up or down or even kept balanced in the field of view for sufficiently long time and a
series of observations can be made.
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04. Calculate the longest wavelength that can be an alyzed by a rock salt

crystal of spacingd =2.82 , in the first order.
(J-06,0-08,M-09,J-10,0-10,M-11,J-12,J-16 )

Data:d=282, =2.82x10"”" m;n=1; mux="7
Solution : For longest wavelength, (sin ) max = 1
22d (SiN )max = max

(Of) max=2x2.82x10% x1/1 ax=564%x10"" m

05. What are the characteristics of laser beam?

(O —06,J—09, M—lo,J—lo,J—12,0©
Characteristics of laser %

The laser beam (i) is monochromatic. (ii) is coherent, with the s, all
exactly in phase with one another, (iii) does not diverge at all and (iv @extremely
intense.

06. The Rydberg’s constant for hydrogen is 1.097 X 107 Q.Calculate the
shortest wavelength limit of Lyman series. ( O — 06 \ 9 ) and longest
06,

wavelength (M- 12/@ 0-09, M- 15)

Data: R =1.097 x 10" m* Q)

For short wavelength limit of Lyman Series,
nl = 1’ n2 = 1 S = f)

Solution: The wave number for Lyman se@&(,"
For short wavelength limit,

O
3#R5E—7 —9 0\2\
34— R5-7 —9=R —%—'—:—
: - O-» >

- @ 1a=9116,
For long wavelength limit
_=r57 950 C =C=_ S iy
o S_Q_E - B B ? @ lo=1als,
07. State Mos Ie%ﬁa . (M-07,M-08,M-0 9,M-11,J-14,M-16)
The f ncy of the spectral line in the characteristic X—ray spectrum is
directly p lonal to the square of the atomic number (Z) of the element
consideredN.e  Z?’or =a(Z b)
whe nd b are constants depending upon the particular spectral line.
%%efine: lonization potential. (M -07,0-10)

The ionization potential is that accelerating potential which makes the
impinging electron acquire sufficient energy to knock out an electron from the atom
and thereby ionize the atom. 13.6 V is the ionization potential of hydrogen atom.

09. What is lonization potential energy? (J— 09)

For hydrogen atom, the energy required to remove an electron from first orbit
to its outermost orbit(n= ) is 13.6-0 = 13.6eV. This energy is known as the
ionization potential energy for hydrogen atom.
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10. How much should be the voltage of an X-ray tube so that the electrons

emitted from the cathode may give an X-ray of wavel ength 1 A after striking

the target? (J-07,M-13)
min = 12400, /V  Hence, V=12400, / min
=12400, /1, ; mn = 12400 Volt (or) 12.4kv

11. What is Hologram? (O0-07)
Holography:

When an object is photographed by a camera, a two dimensional image of
three dimensional object is obtained. A three dimensional image of an object canb\e
formed by holography.

In ordinary photography, the amplitude of the light wave is recorded omﬁ}
photographic film. In holography, both the phase and amplitude of the li aves
are recorded on the film. The resulting photograph is called hologram.

12. Write down two important facts of Laue experime  nton X-r ifraction.
0-07,J-08)
The Laue experiment has established following two imé\t nt facts :

(i) X—rays are electromagnetic waves of extremely short V\% ngth.
(i) The atoms in a crystal are arranged in a regular thre ensional lattice.

Medical applications:
() In medicine, micro surgery has become poss
the laser beam.

13. Write any three medical applications of laser. -08,0-09,0J-11,0-11)
|b!£

due to narrow angular spread of

(i) It can be used in the treatment of ki tone, tumor, in cutting and sealing the
small blood vessels in brain surgery a ina detachment.

(iif) The laser beams are used in e copy.

(iv) It can also be used for the tr&ént of human and animal cancer.

14. Write any three appli of laser in indust  ry. (J-08)
Industrial applications: %

() The laser beam is us
(ii) They are also u
(i) The laser

o drill extremely fine holes in diamonds, hard sheets etc.,
r cutting thick sheets of hard metals and welding.
is used to vaporize the unwanted material during the

manufacture ronic circuit on semiconductor chips.
(iv) They c used to test the quality of the materials.
15. Ex z;g}my one of the drawbacks of Rutherford atom model. (O0-08)

cording to classical electromagnetic theory, the accelerating electron must
r energy at a frequency proportional to the angular velocity of the electron.
%refore, as the electron spiral towards the nucleus, the angular velocity tends to
become infinity and hence the frequency of the emitted energy will tend to infinity.
This will result in a continuous spectrum with all possible wavelengths.

16. Find the minimum wavelength of X-rays produced by an X-ray tube
operating at 1000 kV. (M-10,J- 13)
min = 12400, /V  Hence, min=12400 X 107/ 10°
min = 0.0124 y
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17. The minimum wavelength of X-rays produced in a Coolidge tube is

0.05 nm. Find the operating voltage of the Coolidge tube. (J-11)
min = 12400, /V=05X10""m
Hence, V =12400, / min =12400, /(1/12), min =24800 Volt
18. What is excitation potential energy of an atom? (M-=15)

The energy required to raise an atom from its normal state into an excited
state is called excitation potential energy of the atom.
For example, the energy required to transfer the electron in hydrogen atom from the
ground state to the first excited state = (13.6—3.4) = 10.2eV. \
19. What is fine structure of spectral lines? Q
When the spectral line of hydrogen atom is examined by spe eters
having high resolving power, it is found that a single line is composed o@ or more

close components. This is known as the fine structure of spectral lin ohr’s theory
could not explain the fine structure of spectral lines.

20. What are Stark and Zeeman effects? ~\v

It is found that when electric or magnetic field is ayQEd to the atom, each of
the spectral line split into several lines. The former e Qt/'s called as Stark effect,
while the latter is known as Zeeman effect. A

21. Give the differences between Hard X—ra@rﬁo ft X—rays. (M-14)
HARD X-RAYS SOFT X-RAYS

X-rays have low wavelength of ordew X—rays having wavelength of 4 A

1A (or)above

High frequency and high energy; Less frequency and less energy

High Penetrating power Low Penetrating power

They are produced at compacatively high | They are produced at comparatively low

potential difference % potential difference

22. Give the draw of Somerfield’s atom model. (0-11)

ield’s atom model:

(1) It could ng in the distribution and arrangement of electrons in atoms.

(i) Somerfi model was unable to explain the spectra of alkali metals such as
sodium, sium

(i) It Id not explain Zeeman and Stark effect.

(iv@model does not give any explanation for the intensities of the spectral lines.

%)Give the applications of Moseley’s law. (0-12,J-13,0-14,J-15)

(i) The elements are arranged in the periodic table according to the atomic numbers
and not according to the atomic weights.

(ii) led to the discovery of new elements like hafnium (72), technetium (43), rhenium
(75) etc.

(i) helpful in determining the atomic number of rare earths, thereby fixing their
position in the periodic table.
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24. What are the two important facts established by Laue experiment?( M — 13)
1. X—rays are electromagnetic waves of extremely short wavelength.
2. The atoms in a crystal are arranged in a regular three dimensional lattice.

25. A beam of electrons moving with a speed of 4 X 10" ms™ is projected
normal to a magnetic field of B = 10 > Wbm™. What is the path of the beam in
the magnetic field? (M-12)
Solution : Since, the electrons are released normally to the magnetic field,
the electrons travel in a circular path.
2Bev=mv@/r
r=mv/Be=9.11X10""'X4X10"/10°X 1.6 X 10" AN
Radius of the path r = 0.2275 m. §

26. A beam of electrons passes through a transverse magnej Id of
B = 2 X 107 tesla and an electric field E = 3.4 X 10 * V/m. If t of the
electron beam is undeviated , calculate the speed o fthe electr% (M=-14)

Velocity of the electron beamv =E /B \\?‘
2v=34X10*/2X10° V=17X10"m/s 2\

27. Write any three properties of cathode rays. A

1) They travel in straight lines.

2) They possess momentum and kinetic energy. }g‘

3) They ionize the gases.  4) They affect the phatographic plates.
“

(0-15)

UNIT — VII DUAL NATURE OF&@\ ION, MATTER AND REL ATIVITY

01. What is Photoelectric Effect? C)

Photoelectric emission is phenomena by which a good number of
substances, chiefly metals, effit electrons under the influence of radiation
such as rays, X—rays, u@et and even visible light.

02. What is Cut—oﬁQi%ping Potential? (0O-09,0-12)
The minim egative (retarding) potential given to the anode for which

the photo electi ent becomes zero is called the cut—off or stopping potential.

03. Define: T; old Frequency. (J-13)
Th #wfmum frequency of incident radiation below which the photoelectric

emissiorNg mot possible completely, however high the intensity of incident radiation

may Jhe threshold frequency is different for different metals.
%&hat is Dual Character of Light?

Light behaves as particles of energy in the higher energy region and as waves
in the lower energy region.

05. Name the types of photoelectric cells. What are Photo electric cells?

(J-16)
They are used to convert light energy to electric energy.
The photo electric cells are of three types:
(i) Photo emissive cell (ii) Photo voltaic cell and (iii) Photo conductive cell.

PREPARED BY, RAJENDRAN M, M.Sc., B.Ed., C.C.A., DEPARTMENT OF PHYSICS, SRM SCHOOL Page



06. Give three applications of photoelectric cells.
(J-06,M-10,0-10,J-12)
(i) Photoelectric cells are used for reproducing sound in cinematography.
(i) They are used for controlling the temperature of furnaces.
(iif) Photoelectric cells are used for automatic switching on and off the street lights.
(iv) Photoelectric cells are used in the study of temperature and spectra of stars.
(v) Photoelectric cells are used in burglar alarm and fire alarm.
(vi) These cells are used in instruments measuring light illumination.
(vii) These cells are used in opening and closing of door automatically.

Matter in motion must be accompanied by waves called de Broglie wav

07. What are de Broglie waves? Q\

de Broglie wavelength =h/mv O
08. An electron beam is accelerated through a poten tial differen 0 “*volt.
Find the de Broglie wavelength. §

=12.27, | V =1227, / 10* , =0.1227, ‘?‘
09. What are the uses of an electron microscope? 7,0-15,M-16)
Uses of electron Microscope:
(i) It is used in the industry, to study the structure of text res, surface of

metals, composition of paints etc.
(i) In medicine and biology, it is used to study vir. nd bacteria.
(i) In Physics, it has been used in the investigation of atomic structure and

structure of crystals in detail. O\/“
s?

10. Why X—rays are not used in Micro :
1) the wavelength of X—rays is sm an that of the visible light.
2) X—rays cannot be focused as yisible radiations are focused using lenses.
3) X—rays cannot be deflected by’electric and magnetic fields.
11. What are the limitatio electron microscope ? (M-06,M-09, M-12)
An electron micr%) e is operated only in high vacuum.
the

This prohibits the u microscope to study living organisms which
would evaporate isintegrate under such conditions.

12. What is e of reference?

As of co—ordinate axes which defines the position of a particle in two or
three di ional space is called a frame of reference.
1 at are inertial and non—inertial frame of ref  erences?

% (O-06,M—-08,0-11)
(i) Inertial (or) un—accelerated frames:

Bodies in this frame obey Newton’s law of inertia and other laws of Newtonian
mechanics. In this frame, a body remains at rest or in continuous motion unless
acted upon by an external force.

(i) Non—inertial (or) accelerated frames:

A frame of reference is said to be a non-inertial frame, when a body not acted

upon by an external force, is accelerated. In this frame, Newton’s laws are not valid.
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14. State the fundamental postulates of special the  ory of relativity?
(0-07,J-09,M-11,J-13)
The two fundamental postulates of the special theory of relativity are :
(i) The laws of Physics are the same in all inertial frames of reference.
(i) The velocity of light in free space is a constant in all the frames of reference.

15. According to classical mechanics, what is the ¢ oncept of time? (J-10)
According to classical mechanics,

(i) The time interval between two events has the same value for all observers

irrespective of their motion.

(i) If two events are simultaneous for an observer, they are simultaneous f

observers, irrespective of their position or motion. %

16. The kinetic energy of an electron 120eV. Calcul ate the Qroglie
wavelength of electron. (J J - 08)

=h/ 2mE
=6.626 X 10"/ 2X9.1X 10 X120 X 1.6 X 107 @

=1.121X 10 m \\‘?‘

17. The work function of a metal surface is 6.626 X @joule. Calculate the
frequency of the radiation? &
Work function W = hEg,

The frequency of the radiation E, =W / h 5\@
=6.626 X 10°/6.626 X 10°* F,=10"Nz.

)
18. Find the de Broglie wavelength of eIe@ﬁn t  he fourth orbit of hydrogen
atom. O (J-11)

We knowthat, =2 r/n \2\
a=2 114 =2 (4%r @
=2X3.14X4X0.53 b@: 13.313,

19. The work function @netal surface is 1.8 eV. Calculate the threshold
wavelength. (O-08)
Work functiorQL: hE=hC/ o
0- hC/
= 6.626 “X3X10°/1.8X1.6 X107
= (19: 2.88) X 107’ m
= 2X107" m

@ UNIT — VIII NUCLEAR PHYSICS

@Q;elect the pairs of isotopes, isobars and isoto  nes from the following
nuclei: 11Na??, 1,Mg®*, 1;Na?*, ;oNe* (M=12)
Isotopes are 1:Na??, 1;Na®*
Isobars are 1,Mg?*, 1;Na**
Isotones are 1;Na?*, ;oNe®

02. In 17Cl *, calculate the number of protons, neutrons and ele  ctrons.
Number of protons = 17, Number of electrons = 17, Number of neutrons = 18
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03. Tritium has a half life period of 12.5 years. W  hat fraction of the sample will
be left over after 25 years? (M-10, J-12,0-12)
HLP = 12.5 years
Number of HLPs in 25 years =25/ 12.5 =2
Fraction of the sample left over after 25 years = (¥2) [/ 2 = Y4

04. State the radioactive law of disintegration. (0-13,J-16)
The rate of disintegration at any instant is directly proportional to the number
of radioactive atoms of the element present at that instant.

05. Define: Mass Defect.
The difference in the total mass of the nucleons and the actual ma
nucleus is known as the mass defect. S ’

The energy equivalent of mass defect is called as binding e
2 Binding energy = [ZmP + Nmn — m] ¢?

2 .
= mc°.Here, misthe mass defect. \\? "

07. Write any three findings of binding energy curv  e. Q~ (0O-06)
(i) The binding energy per nucleon reaches a maximu .8 MeV at A =56,
corresponding to the iron nucleus (,sFe*®). Hence, i TAJcleus is the most stable.

(i) The average binding energy per nucleon is a%L .5 MeV for nuclei having mass
number ranging between 40 and 120. These ‘®lements are comparatively more
stable and non radioactive. )

(iif) For higher mass numbers the curve d lowly and the BE/A is about 7.6 MeV
for uranium. Hence, they are unstable a@adioactive.

06. Define: Binding Energy. @Q) 09)
n :

08. What are the uses of nuclear r (J-11,M-13,M-16 )
Nuclear reactors are use
i) power production ii ucing radio—isotopes iii) scientific research
09. State any three proég of the nuclear force  s. (J-08)
|

(i) Nuclear force is charg&”independent.
(ii) Nuclear force | strongest known force in nature.

(i) Nuclear forg%& ot a gravitational force. (iv) Nuclear force is a short range force.

10. What i ificial Radioactivity? (J-12 ,0-12)
T enomenon by which even light elements are made radioactive by
artifi@Qr induced methods is called artificial radioactivity.
%%hat is — Decay? Give an example. (M-06,M —-13)
— Decay

When a radioactive nucleus disintegrates by emitting an —patrticle,
the atomic number decreases by two and mass number decreases by four.
Example : Radium (ssRa%?®) is converted to radon (ssRn???) due to  decay

88RaZZG 86Rn222 + 2He4

12. Define: Roentgen. (J-07,0 -08)
One roentgen ( 1R ) is defined as the quantity of radiation which produces
1.6 x 10* pairs of ions in 1 gram of air.
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13. Define: Activity and Curie (O-06,M -08,M-10,0-10,J-13)
The activity of a radioactive substance is defined as the rate at which the
atoms decay.
Curie is defined as the quantity of a radioactive substance which gives
3.7 x 10™ disintegrations per second or 3.7 x 10'° Becquerel.

14. State any three properties of the neutrons.
(J-06,M-08,M-09,J-11,0-11,M-14)

(i) Neutrons are the constituent particles of all nuclei, except hydrogen.

(i) As they are neutral particles, they are not deflected by electric and magnetic

(iv) Neutrons are stable inside the nucleus. But outside the nucleus are

unstable. O

15. How do you classify the neutrons in terms of it s kinetic energy®, (J-09)
Neutrons are classified according to their kinetic energy as @\
slow neutrons and (b) fast neutrons. ?‘
Neutrons with energies from 0 to 1000 eV are called slowMeutrons.

fields.
(iif) As neutrons are neutral, they can easily penetrate any nucleus. 50

Neutrons with energies in the range between 0.5 Me 0 MeV are called fast

neutrons. A
16. Define: Critical Mass and Critical Volume. ?‘ (O-08,0-15)
The minimum size in which atleast one nébfron is available for further fission

reaction. The mass of the fissile material at tRe critical size is called critical mass.
The chain reaction is not possible if the siz@ ess than the critical size.

17. What is a Breeder Reactor? (M-09,J-15)
02U%® and ¢9Th?* are not fissie materials but are abundant in nature. In the
reactor, these can be converte(fb a fissile material ¢4Pu®*® and ¢,U**® respectively
by absorption of neutrons.
The process of pro
consumed during the

be designed to seeri

¢

more fissile material in a reactor in this manner than
on of the reactor is called breeding. A fast reactor can
good breeder reactor.

18. What is the % control rods? Mention any tw o control rods. (O0-07)
The ¢ | rods are used to control the chain reaction. They are very good

absorber utrons. The commonly used control rods are made up of elements

like boro%}cadmium. In our country, boron carbide (B4C) is used as control rod.

1 short notes on proton — proton fusion in sun. (M-11)
n — Proton cycle

M+ HY 1H?+ e+ (emission of positron and neutrino)

HY+1H?  ,He®*+  (emission of gamma rays)

2 2H€3 2He4 +2 1Hl

The reaction cycle is written as

4 .H'  ,He*+2.e0+2 +energy (26.7 MeV)

Thus four protons fuse together to form an alpha particle and two Positrons with a

release of large amount of energy.
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20. What are Cosmic Rays? (J-08,J -10,0-14)

The ionizing radiation many times stronger than -rays entering the earth
from all the directions from cosmic or interstellar space is known as cosmic rays. The
name, cosmic rays was given by Millikan. The cosmic rays can be broadly classified
into primary and secondary cosmic rays.

21. What percentage of a given radioactive substanc e will be left after

5 half — life periods? (M-11 )
The remaining part of radioactive substance = (%) 5
Hence, The percentage of remaining part of
radioactive substance = (%) 5 X 100%

=3.125 % Q\
3

22. What is Pair Production and Pair Annihilation?
(M -06,J-06, M M —14)
Pair Production: Q
The conversion of a photon into an electron positro n pai its interaction
with the strong electric field surrounding a nucleus is called pa\irw uction.

Pair Annihilation:
The converse of pair production in which an e@\ and positron combine to
produce a photon is known as annihilation of matterE

23. The half life of radon is 3.8 days. Calculate m™, ean life.(M — 07,0 - 09, J-09)
Half Life Period HLP T% = 0.6931 / 0.6931
Hence, Mean life =TY%/0.6931 :® 0.6931

T=5.483 days.
24. What are Leptons? Give exam Ie\z.\ (J -07,M-12,0-15)
Leptons: ?

Leptons are lighter icles having mass equal to or less than about 207
times the mass of an ele cept neutrino and antineutrino.

This group c particles such as electron, positron, neutrino,

antineutrino, positivey and negative muons. The electron and positron are the
antiparticles. Q“

Neutrin
neutrinos a

antineutrino are also associated with —ray emission. The
tineutrinos are mass less and charge less particles, but carrier of
. Muons were discovered in cosmic ray studies.

25. alf life period of gP0?'® is 3 minutes. What percentage of the sample
h yed in 15 minutes? (0-07,J- 13,0-14,J-15)
% 1 HLP = 3 minutes

In 15 minutes, there are 3 HLPs

The remaining part of radioactive substance = (%2) 3

Hence, The percentage of remaining part of

radioactive substance = (%) 3 X 100%

=125%

Decayed percentage = 100 — 12.5

Decayed percentage = 87.5 %
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26. The radioactive isotope 84P0214 undergoes a suc cessive disintegration of
two decays andtwo  decays. Find the atomic number and the mass number

of the resulting isotope. (J-09 ,0-14)
Fortwo decays: gPa®™® gA?Y 4B

Fortwo decays: gB?® §C?® 4D*®

The resulting isotope is lead with mass number 206 and atomic number 82.( Pb )

27. What are the methods of producing radio—isotope  s? (J-14)
1. By placing the target element in a nuclear reactor, where plenty of neutrons are
available

2. To bombard the target element with particles from particle accelerator@e

cyclotron. %

28. 9,U?® undergoes a successive disintegration of three dec

decays. Find the resulting isotope. 14)
Fortwo decays: U?®  goAZ* B2 C?%® Q
Fortwo decays :gsC?° g,C*°  ggD?° @

The resulting isotope is gg Ra%?° \\?‘

29. Write any three properties of Gamma rays. Q* (J—-16)
Properties of Gamma rays:
1. They are electromagnetic waves of very s avelength.
2. They are not deflected by electric and m ’%’nc fields.
3. They travel with the velocity of light.
4. They affect the photographic platess\/«

30. Whatis - decay? Give an exam . (M — 16)
— decay:
When a radioactive nucleusqj tegrates by emittinga — particle, the atomic
number increases by one unit a e mass humber remains the same.

Example 90Th234 91P<3) 1e

UNIT — IX SEMIQ&UCTOR DEVICES AND THEIR APPLICATI ONS
01. What is an intringi iconductor? Give any tw o examples.
Q‘ (M-06,0-15)
i) A semlcondl{g%ﬁhlch is pure and contains no impurity is known as an intrinsic
semiconduc
i) Inanin semiconductor, the number of free electrons and holes are equal.
Commor&mples of intrinsic semiconductors are pure germanium and silicon.

@ gain of an amplifier without feedback is 10 0 and the gain of an
f

ifier with feedback is 200.Calculate the feedba  ck fraction. (M-06)
Solution : Voltage gain after feedback,
Af=A/1-A
200 =100/1-100
2=1/1-100
2-200 =1(i.e)200 =1
=1/200 = 0.005
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03. Draw the circuit diagram for NPN transistorinc ~ ommon emitter ( CE ) mode.
(M-06,0-06)
C — collector E — emitter B — base

04. Mention any three advantages of integrated circu it. \
(M-06,0-06,J-10,J- 11,M - 14M©

i) Extremely small in size ii) Low power consumption iii) Reliability “\i

iv) Reduced cost v) very small weight vi) easy replacement O

05. Define input impedance of a transistor in CE mod  e. @ 06,J-11)

Input impedance:
It is the ratio of small change in base—emitter volt the corresponding
change in base current at a given Vce. Input |mpedanc vee! 1B) Vce

06. Define output impedance of a transistor. \ky“ (O-08,0-09)
Output impedance:

It is the ratio of small change in collector—-emittervoltage to the corresponding
change in collector current at a given con

Output impedance ro=( vce/ 1c) O

K

07. When the negative feedbaz@ applied to an ampl ifier of gain 50, the gain
falls to 25. Calculate the fe ratio.

(J-06,0-09, M-10,0-10,J-14,M-16)
Af=A/1+A 25 1+50 1=2/1+50

=1/50 =0.02

1+50 =2(i.e) 50@
08. Draw circui{?&(am for OR gate using diodes. (J-06)
O X
\» +
N 1
>3 > 3

Y=A+B

09. What is an extrinsic semiconductor?
(J-06,J-08,0-10,M-11,0-13,J-14)
An extrinsic semiconductor is one in which an impurity with a valency higher
or lower than the valency of the pure semiconductor is added, so as increase the
electrical conductivity of the semiconductor.
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10. What is Zener breakdown?
(0-06,J-07,M-08,M-12,J-12,J-13,J-16 )
Zener diode is a reverse biased, heavily doped semiconductor (silicon or
germanium) PN junction diode, which is operated exclusively in the breakdown
region. When a small reverse bias is applied to the PN junction a very strong electric
field is produced across the thin depletion layer. This field breaks the covalent
bonds. The reverse saturation current increases enormously. This is Zener
breakdown

11. The voltage gain of an amplifier without feedback is 100. If negative
feedback is applied with  feedback fraction 0.1, calculate the voltage gain w

feedback. (O-06,0 )
AE=A/1+A é
=100/1 + (100 X0.1)
Ar=100/11=9.09 QO

12. What are advantages of negative network?

(J-07,J-08,0-07,M-11,M - 12, %J 15,J-16)
Advantages of negative network: i) Highly stabilized gain Reduction in the
noise level iii) Increased bandwidth. iv)  Increased Qrpu impedance and
decreased output impedance V) Less distortion Q/

13. Draw circuit diagram for AND gate using diodds and resistors.(J —07,M-15)

14. What is rectification? - & (M=-07,M-09,0-14)
The process in alternating voltage or alternating current is converted

into direct voltage OQE{ current is known as rectification. The device used for this
ctifier.

process is called Q/
15. What is I@%}nitting diode? Give any one of i ts uses.

(M-07,J-15,0-15)

\%ﬁt emitting diode (LED) is a forward biased PN junction diode, which

emltw le light when energized. LEDs are used for instrumental displays,
rs and digital watches.

C@When there is no feedback, the gain of the ampl ifier is 100. If 5% of the

output voltage is fed back into the input through a negative network, find the

voltage gain after feedback. (M=07)
Ar=A/1+A =100/1+100X5/100=100/6 Ar=16.66
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17. Collector current | =25mA and base current| g =50 A.Find current gain
a transistor

of
(J-10,0-12,M-13)

=lc/lg =25X107°/50 X 107°

=500

= /(1+ )

=500/501
=0.998
18. Calculate the output of the given amplifier (J-07)
R,=100 k Q

__AAAAN

R, =100 k
|  AAAAA
R,=50kQ |

R, =100 k QJ , | %
V,=1V T=0 ) 1 o
7 A% : WA 14

3
R, =100k Q 9 1+1°OX103
50x10

=(1+2)(1)
vV, =3V

B Ry+ R, % Vrﬁ v,

V2 ) \ V @QHW R, = 1[%2 lgHRR4 RR] [RJ
T ml e

o

Vou = 2V.
19. Draw the circuit diagram for NPN@nsiStor in
mode.

common collector ( CC )

(M-08)
C — collector E — emitter B — base O

%Q/

20. State de \%\n 's theorem. (M-08, M-09,J-10,M-12, M-13, M -15)
First The
The co

ent of a sum is equal to the product of the complements.
Sec@ heorem:
Tf@ P

7 A transistor is connected in CE configuration The voltage drop across the
load resistance (R ¢) 3 kis 6 V. Find the base current. The current ga
transistor is 0.97.

lement of a product is equal to the sum of the complements

in of the
(M-08)
The voltage drop across the load resistance = IcR¢c = 6V
c=6/Rc=6/3X10°=2mA. = /1 =0.97/1-0.97=32.33
ls=Ic/ =2X107/32.33

ls =61.86 A
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22. What is an | ntegrated Circuit? (J-08,J- 09,0-12,0-14)

An integrated circuit consists of single—crystal chip of silicon containing both
active ( diodes and transistors ) and passive elements ( resistors and capacitors )
and their interconnections.

23. What is meant by D oping? (O0-08)
The process of addition of very small amount of impurity into an intrinsic
semiconductor is called doping.

24. What the Barkhausen condition s for oscillations?
(O-07,0-08,J—09, M— 10,0—15,J—6\).

Barkhausen Conditions:
() The loop gain A =1 and O“\:
(i) the net phase shift round the loop is 0° or integral multiples of 2 . O

25. Name the different methods of doping in a semic  onductor. Q
(O- —-13,M-15)
i) The impurity atoms are added to the semiconductors in its mdlteh ‘state.

i) The pure semiconductor is bombarded by ions of impurit 3@ S.
iii) When the semiconductor crystal containing the impuri s in heated,
the impurity atoms diffuse into the hot crystal. A

26. Give the important parameters of an operatio\nEL?“ amplifier. (O —=07,M-14)
Important parameters of an operational amplifier:

(i) Very high input impedance or even infinit )
(ii) Very high gain. (i) Very low m@ﬁnpedance or even zero.

27. Draw the circuit diagram of inva@g amplifier using operational amplifier.
Cg (M-11)
28. Findi}e\@ut of the following ideal operatio nal amplifier.

@ (J-08,M-12,M-15)
>3
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29. Find the output of the following logic circuit. (0-08)

O
3
%,J—lS)

30. Draw the circuit for summing amplifier. (M- O&

Q
G
V‘a

31. Find the output of the following Iogi@cuit. (0-07)

327 What is a Zener D iode? Draw its symbol. (O0-09, O-10,0-11)
Zener diode is a reverse biased, heavily doped semiconductor (silicon or

germanium) PN junction diode, which is operated exclusively in the breakdown
region.
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33. Give the circuit diagram of NOT gate using atr  ansistor.
(J-10,0-11,0-13,J-15)

34. Give the Boolean equation for the given logicd  iagram. (J-11)

AV
35. Prove the Boolean equation ( A + B@ C) =A+BC

(M-11,0-12,0-14)
(A+B) (A+C) = AA + AC + BA = BQ
:A+AC+AB+I% (1+C+B) + BC=A +BC

[1+C+B .
LHS = RHS the given idenfijys proved

36. Draw the circuit@g%n of difference amplifie  r using operational amplifier.

Q/ (J-11)
@C’K\
N
%%

37. Define: B andwidth of an amplifier. (J-12,0-12)

Bandwidth is defined as the frequency interval between lower cut off and
upper cut off frequencies.

38. What are Universal G ates? Why they are called so?(J -12,0-13,M-16 )
NAND and NOR gates are called universal gates because they can perform
all the three basic logic functions i.e. the functions of OR, AND and NOT gates.
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39. For a transistor to work, how is the biasing pr ~ ovided? (J-12)
i) The emitter— base junction is forward biased so that majority charge carriers are
repelled from the emitter and the junction offers very low resistance to the current

i) The collector—base junction is reversed biased so that it attracts majority charge
carriers and this function offers a high resistance to the current.

40. Collector current I ¢=25 mA and base current| g =50 A. Find current gain

of a transistor. (0O-12,M-13,0-15)
=lc/lg =25X10°/50X107° =500
= [/1+ ;=500/1+500 =500/501 =0.998

Draw its block diagram. (O-10 4)

41. What are the essential components of an LC Osci  llator? _EQ

It's essential components are Tank Circuit, Amplifier, Feedback CirCL'QO

a
42. Find the output of the given circuit: O\/ (J-16)

&
O(‘bo
&

Gy Gy
The %olta eVo=7 —I —|
@@' ge Vo Go D G J
\&\2\ =— L £L8 Vo:—jD(V1+V2)

%Q)?aw the circuit of a Voltage regulator using Zener Diode: (M -16)

- ]
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UNIT— X COMMUNICATION SYSTEMS

01. Define: Modulation factor in Amplitude Modulati on.
(M-06,J-08,0-09,M-10,J-11,J-13, M-15)
The ratio of the change in amplitude of the carrier wave after modulation to the
amplitude of the un—modulated carrier wave.
Amplitude change of the carrier wave after modulation

Modulation factor m =
Amplitude of the carrier wave before modulation

02. Write any three applications of RADAR. (J —@\)
1. Air and sea navigation is made safe

2. Radar system is used for safe landing of aircraft’s. %

3. Pulses can be used for discovering the position of buried metals, oils éaes

03. What is FAX? Give its uses. ( 06,0-14)
1. It is an electronic system for transmitting graphical information ire or radio.

2. To send the printed material by scanning and converting itm ctrical
signal.
3. These signals are modulated and transmitted over the one lines.

04. What are the advantages of digital communicati An
\&‘ (M-07,J-10,M—-13)

Advantages of digital communication:

i) The transmission quality is high and aImos@ependent of the distance
between the terminals.

i) The capacity of the transmission systénmican be increased.

iii) Light beams in optical fibers and \ée guides use digital communication.

05. What is meant by skip dista@
(J-07,M-08,J-09,0-10M-11,J-12,0-13,M-14,0-15, M -16)

Skip Distance:

In the sky wave ation, for a fixed frequency, the shortest distance
between the point of gigansmission and the point of reception along the surface is
known as the ski ance.

?

06. What is
MODEM i lator and Demodulator.
Modem d to convert digital signals into analog signals capable of

bein@psmitted over telephone lines. At the receiving end of the system, modem
is@ o demodulate the analog signals and reconstruct the digital output.

%What is the necessity of modulation? (O -07)
1. Audio frequency (20—-20000Hz) is not having large amount of energy and cannot
be sent over long distances.

2. Radiation of electrical energy is practically available only at high frequencies.

3. The audio signal is superimposed on high frequency carrier wave and the audio
signals are modulated.
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08. Give any three advantages of optical fiber comm  unication. (O —-08,J-15)
1) Transmission loss is low.

2) Fiber is lighter and less bulky.

3) More information can be carried by each fiber.

09. What are the advantages of frequency modulation  ? (M=09)
Advantages:
1. Noiseless reception.
2. Operating range is large.
3. Efficiency of the transmission is very high. \
10. What is Skip Zone? (J=

The region between the point where there is no reception of ground S
and the point where the sky wave is received first is called as skip zone.o

(O0-11)

11. What are the different types radio wave propaga tion? Q

1) Ground (surface) wave propagation. ?\Q

2) Space wave propagation.

3) Sky wave propagation. <\

12. Define: Amplitude Modulation. h& (M-12)
The amplitude of the high frequency carrier wave is ged in accordance

with the intensity of the signal wave is called as a$ de modulation.

13. What is interlaced Scanning? ) (0-12)
1. In interlaced scanning, during the first fi d lines are scanned and during
the second field even lines are scanne

2. After completing the bottom of the«fiwst field, the vertical trace returns the

scanning beam to the top of the irrgg? and completes the unfinished lines.
3. Remaining even numbered li en scanned during second field.

14. Write any three merit theIIite Communicati  on. (J—-16)
Merits of Satellit munication:
1. Mobile communiCation can be easily established.
2. Satellite rQrﬁunication is economical
3. Quali nsmitted signal and location of sending and receiving stations
areééendent of distance.
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