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MODEL SET-1

SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

Question Nos. 1to 11 areof short answer type. Each question carries2 marks. 11x2=22

SHORT QUESTIONS

1. What do you mean by surface charge density and writeits Sl unit ?
Ans—Surface char ge density—It is defined as charge per unit area. It is denoted by o.

It can be expressed as, cz%

The S.I. unit of o coulomb / metre? (cm™).

2. Thevertical component of earth'smagnetic field at aplaceis /3 timesthehorizontal component. What is
theangle of dip at thisplace ?

Ans—We know that,
tan0 = v
H
Where' 0’ istheangel of dip, According of questionitisgiven
tano = X = \/5
H
tan® =+/3
So,

3. Givetwo applicationsof ultra-violet waves.

Ans—Two applications of ultra-violet waves are asfoll ow—

(1) They are used to preserve food stuff and make drinking water free from bacteria, as these rays can kill
bacteria, germsetc.

(i)  Theyareusedfor stirlizing the surgical instruments.

4. State Ampere'scircuital law. Expressit mathematically.

Ans—It statesthat—"Lineintegral of magneticfield‘B’ around any closed pathisfree spaceisequal to absolute
permeability ‘p " timesthenet current ‘1" enclosed by the path.
Mathematically, it can be expressed as— I

6y ¢n

B
5. A wireof resistance 10 Q is stretched to doubleits length. What will be its new resistance ?

I p,
Ans—R=p—=p—=-1]
PL=P

AV
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V isvolume which does not change in stretching.

E — (2|l) =4
1,2 l,

R,=4R,=4x10=40Q

R_
R

6. StateBrewster'slaw. Expressit mathematically.

Ans—Brewster'slav—It statusthat, therefractiveindex of therefractivemedium (n) isnumerically equal tothe
tangent of the angle of incident (i;) for which reflected ray is polarised.
Mathematically, it can be expressed as—

n=tani,

7. Derivetheexpressionfor de-Brogliewavelength ?

Ans.—According to quantum theory, the energy of a photon isgiven by, E = hv ()
According to Einstein isrelation between Energy (E) & momentum p.

E =4/ p°c® + m’c’
Photon ismassless (m,=0)

o E=pc
wehave hv=pc

h h

pﬁ_% (i)

Relation (ii) in for wave (photon)
According to di Broglieif awave behavelike aparticle, then aparticle (matter) must behave likewave of
waveength.

A=—
0 .. (1)

8. Thepowersof two lensesare+12D and —2D. They are placed in contact coaxially. What will bethefocal
length of the combination ?
Ans—We know that,
Power of combination, P=P, + P,
Here according to question P, = +12, P, =-2D
Focal length of the combination isgiven by,

-
p

1
=—m
10

= i x100=10cm
10

9. Writelogic symbol (Boolean expression) and truth table of ‘AND’ gate ?
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Ans.—Logic symbol of two input AND gateis given by :

A1
Truth Table of AND gateisgiven by :

Truth table of AND gateisgiven by :

Input Output
A B Y
0 0 0 Boolean expression
0 1 0 A-B=Y
1 0 0
1 1 1

10. Writefull formof ‘LASER’ and ‘MASER’ ?

Ans—'LASER'’ standsfor light Amplication by stimulated emission of radiation.
‘MASER’ standsfor microwave Amplication by stimulated emission of radiation.

11.  If the maximum amplitude of the AM waveis 12V and the minimum amplitude of thiswaveis4V, find
the modulationindex ispercentage.
Ans—Giventhat,
E,... =12V,
E..=4V,
— Emax — Emin
Eox + Enin

So, m :%x100250%

m, = 50%
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SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

Question Nos. 12to 15 are of long answer type. Answer must be explantory and in your own language.
Each question carries5 marks. 4x5=20

LONG QUESTIONS

12.  With the help of mean and labelled diagram explain the working principle of a transformer. Mention
different typesof lossesin atransformer ?

Ans—Transfor mer—Transformer isadevice which convertslow alternating voltage at high alternating current
into high alternating voltage at |ow alternating current and vice versa.

It does not work on D.C.

Principle—It worksontheprinciple of “mutud induction”. It statesthat if magnetic changesin primary coil then
EMF isinduced in secondary coil and vice versa.

Construction

laminated core
i w
Primarygiiti— :))
INPUT O }H B
il OUTPUT
[
| _—
Transformer

Working
In atransformer these aretwo types of coil : Primary and Secondary.
Primary coil isattached with input whereas secondary coil is connected to output.

Through induction alternating voltage may beincreased or decreased. It works on the * Coupling Method”.
Theory

According to law of Faraday

d¢

T _-_E .
at ()

Flux changesin the coil isdirectly proportional to the no. of turnsin the cail
¢s a N, .. (i)
op o N, ... (i)
Dividing (i) and (iii)
9s_ Ny
op N,
N, :

ds= N, op ..(iv)



current is converted into high alternating voltage at low alternating current.
In astep-up transformer, no. of turnsin secondary coil islarger than no. of turnsis primary cail.

voltageat low aternating current into low alternating voltage at high alternating current.
Number of turnsin aprimary coil islarger than no. of turnsin asecondary coil.

0]

(ii)
(iii)
(iv)
(V)
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Differentiating eq (iv) w.r.t.
d¢s_ N, dop
d N, dt
Using egn (i) in (v)
N

K :N—S(_gp)

eq" iscalled working theory of a Transformer upto here only

N, iscalled Transformation Ratio
p

It isrepresented by k

If K > 1, then transformer is step-up Transformer.
If k <1, then transformer is step-down Transformer.
Typesof Transformer

(V)

(Vi)

Step-up Transfor mer—A transformer issaid to be step-up if low alternating voltageat high aternating

i.e [Ng>N,

(A

Step-Down Transfor mer—Transformer issaid to bestep-down transformer if it convertshigh alternating

ie [N, >N

Uses of Transfor mer

...(B)

A step-down transformer is used for the purpose of obtaining large el ectric current for electrical welding.

A step-down transformer isused in the Induction-furnace for melting the metals.

A step-up transformer is used for the production of X-ray.
Transformer are usedin voltage-regulator and stabilizer.

Small transformer areused in radio-sets, tel evision,telephones and loud speakers.

Different Typesof losesin transfor mer

Flux loss—Thelinkage of primary to secondary coil isneither ideal nor perfect. Hence, whole of the magnetic
flux produced in primary coil never gets linked up with the secondary coil. Hence some of the energy islost in the
form of flux, known asflux loss.

Copper loss—Due to resistance of the windings in primary and secondary coil, it opposes the current to pass
through it when current passes through the coil heat is produced. Dueto heat, energy islost whichiscalled ‘ copper

loss.

Iron loss—Dueto the variation in magnetic flux, eddy current is produced in the core of atransformer. When
current passesthrough resistance, small heat is produced due to Eddy current. Hence small amount of energy islost
due to hesat, known as Iron loss.
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Hyster esisloss—The aternating current passed through the coil which is magnetic in behaviour. During each
cycle of AC, magnelisation and demagnetisation is the result. Due to this hysteresis |oop, energy islost whichis
called Hysteres sloss.

Hummingloss—When alternating current i s passed through the core of wise, it startsvibrating. Dueto vibration,
sound is produced, hence same amount of energy islost in the form of sound, whichiscalled ‘Humming loss'.

Efficiency

Efficiecny theratio of output powr to the input power

Mathematically it canbewritten as:

_ Poutput

" P input (D)
— 8S|S

n el ..(2)

Dueto different typesof losses, such asflux |oss, copper 0ss, Ironloss, hysteresislossand humming loss,
output power isawayslessthan input power.
eds< g, ..(3)
n<l1
n isnever equal to 100%
Conclusion : Efficiency of atransformer is alwayslessthan 100%

13. ExplainBiot-Savart law. With itshelp derive an expression for the magneticfield at any print onthe axis
of acurrent carrying circulaloop ?

Ans—Bio-Savart'sLaw

Bio-Savart'sLaw isthebasislaw of electricity and magnetismit isused to find the small magneticfield dueto
current carrying wire.

It statesthat small magneticfield (dB) dueto current carrying element is
I. directly proportional to the electric current passed through thewire

ie. 0

I1. directly proportiond tothesmall length (dl)

e ..(ii)

[11. directly proportional to the sine of angle between current carrying wire and given point.

I.e. |dB o sin®
IV.inversly proportional to the square of distance between current carrying wireand given point.

ie dBociz .. (iv)
r
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Combining eq(i), (ii), (iii) and (iv)
Idisin6
dB o > (V)
L, ldisin® _
dB:4—7°T- = (Vi)
Eq*'(vi) isscalar form of Biot-Savart's L aw.
Where, % isaproportionality constant.
TU
Mo _ 7 -1 -
=107 TmA (Vi)
4n
SR, =4mx 107 TmA™ ... (viii)
In vector form eg” (vi) can bewritten as,
—> M | —> A .
dB:4—:E-r—2(dB><r) (%)
Direction of d_B) isperpendicular to the plane of E and r .
Total magneticfield dueto current carrying wire,
B =[dB .
B oM s
B =, [ drxr
Application of Biot-Savart'sL aw
Magnetic field on theaxial line of circular current carrying loop.
A dBcos6
dB
0 :
dBsino .
dBsno S
0
Ad B dB

v
dB cos 0
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Let usconsider acircular current carrying verticle circleas shown in thefigure. Theradius of circular current
carrying loop iswe want to calcul ate total magnetic field at point Pwhich isx distance away from at centre.

—>

There are two components of Magnetic field dB. Each and Every @cose component cancelled by each
other. Duetoits counter part.

B~ dB-sin0 ()
(2
But, 0 = 90° ..(3)
1 (0]
dB:ﬁ-Idlsggo
4t r
n, Idisin9
dB:4_7OT. > (4
Usingineq" (1)
B, Id .
B=|-—-—-sn06
J-471 re
n, | .
:4—;-r—zsmefdl ..(5)
But [ di =2ra ...(6)
B=to. ! 4n6.2na (7)
A r
1
Butr =va?+x? =(a%+x?)? ...(8)
sind = a T 9
(a%+x%)2 -0
B: MO a

(a2 +x2) (az+xz)%
Ho 2nla®

N 1
am (a® +x%)1+2

Bzﬁ- 2rla’

3
AT (24 x)2
Eq'10isagenerd eq'for magneticfield ontheaxial lineof circular current carryingloop. It canbe generalised
for N-turnsin the coil.

...(10)

g Ho 2nl- &N
3 (11
4TC (a2+)(2)2 ( )
Checking of eq™—
Magneticfield at centreof circular loop—
x=0 ...(12)

2
Bcentre:ﬂ.m

3
T (a2 +x2)2
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Yy 2nl-&N

Mo §
AT (421 0)2
=h.2nl .a’N

4n a’

B centre:ﬁ- 2nIN

4t a
Hence, Eq" is correct.

14. What do you mean by Photoel ectric effect ? State and derive Einstein's Photoel ectric equation ?

Ans—Einsteins photoel ectric equation establish the‘ Particle Nature’ of electron. It isbased on conservation of
energy.

Einstein received Noble prizefor photoel ectric equation.

Statement—*“Total incident energy of light is used into two forms, same part of the energy is used as a work
function and remaining part of the energy isused as akinetic energy of photo electrons.”

Incident
light

Photo electric current

(Photo electrons)
| 0o © © © © M

Mathematically, Einstein equation can bewritten as,
Incident energy = Work functions + Kinetic energy ..(1)
E=¢+K

-@

But, E=hv

¢ = hv, ..(3)
Using in Egn (2)

K=h(v—v0) ...(4)
1 5
eVS=h(v—vO) ...(6)
and, %mvzzh(v—vo) -(7)
C
But =— ...(8
v=o 8)
and _c
Vo :
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Usingin egn (4), (6) and (7)

K=hc 11
A,
eVs=hc l—i
AA,

1eVs=hc 11
2 AoA

0

Eqgn. (4), (7), (9), (10) and (11) are called standard form of Einstein's equation.

Where,

frequency of incident light

Threshold frequency

Wave ength of incident light

Threshold wavelength

plenck's constant

speed of light

mass of electron

charge of an electron

stopping potential

velocity of photo electron

Technical Representation of Einstein'sequation—Mathematical form of Einstein'seqn—
Kinetic energy = Incident energy —work function
eVs=hv—-¢

Dividingegn (2) by ‘€

%{Djv_ﬁ
e e e

(D)t
e e

Itisinthe standard form of egn':

>S>< <
o

o

[

<<®30=

y=nmXx—C

h

Where, m=— = slope:D
e

e
slope:tanezD
e

h=extan0
Hence, by knowing slope of v —V_ group the plenck’s constant can be cal cul ated.

Thegraph of Incident frequency and stopping potential is straight line whoseintercept is negative.

...(9)

...(10)

..(12)

(D)
(2

..(3)

(4

..(5)

...(6)
(7
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A
Vs
O >V
%
v
15. Stateand explainrefraction through convex spherica surfaces.
Ans—Refraction through spherical surface
Convention
1. The spherical surface must by very thin.
2. The object must be lie on the principle axis. The object is point object.
3. The angle made by object image and normal must be very-very small.
Convex surface—Real image
Principle
axis
Convex sphere
In  AOAC,
P=a+39d . (1)
For smaller angle,
o = tano ..(2
d=tand
I =tana +tan ..(3)
In  AOAN
tano = ﬂ 4
NO @)
But NO a PO ...(5)
tan o = 2 ..(6)

PO
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In  AANC
tanoc—ﬂ 7

= ()

But, NC ~ PC .8
tans = N ..(9)

Using in equation (3)

AN AN
PO PC ---(10)
In  AACI
r= 90-p ...(12)
For smaller angle,
d = tand
p = tanP ...(12)
r=tand—tanp ..(13)
In  AANI,
AN
tan=——
B NI ...(14)
But, NI ~PI ...(15)
AN
tanp =—
B S ...(16)
=[ﬂ—ﬂj ..(17)
PC PI
Using snell'slaw,
sni_n
snr_n ...(18)
For smaller angle,
sini =i
sinrxr +(19)
L
rn
ni=njr ...(20)
Usi ng equatl on (10) and (17)
AN AN AN AN
N —=+5=< (= 5=~ 5
{PO PC} {PC PI}

QAN{L+L}:% e
PO PC PC PI

LU U LY
0 PC PC Pl
H, N _N-h ..2D)

Pl PO PC
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Using Proper sign —conversion,

Pl =V
PO= pn

PC=R ..(22)
L _Mh_N-N ..(23)
V u R

Equation (23) isthe general equation for refraction through spherical surface.
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MODEL SET-2

SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

Question Nos. 1to 11 areof short answer type. Each question carries2 marks. 11x2=22

SHORT QUESTIONS

1. Defineelectricfieldintensity and writeits Sl unit with dimension also.

Ans—Theelectricfield intensity dueto asource charge at any point initselectric field is defined asthe force
experienced by aunit positive charge placed at that point.
Mathematically, it can be expressed as
E-—
o

TheS.I. unit of electric field intensity is newton/coulomb
it NC™ or volt/ metre
TheDimesion of electricfieldintensity is,

F [F) [wre]
a1 [[Aﬂ} LA

2. What isthefunction of ‘moderator’ and‘ Controlling rods’ inanuclear reactor ?

Ans.—Function of moderator is nuclear reactor—
It slows down the speed of neutronsto make them useful for further fission.
Function on controlling rodsis nuclear reactor—
It absorbs the excess no. of neutrons which are produced in reactor.

3. Wedderswear specia gogglesor face maskswith glasswindowsto protect their eyesfrom electromagnetic
radiations. Name the radiations and write the range of their wavelength.
Ans.—ultraviolet rays.
The wavelength of UV raysis400 nmto 1 nm.
4. Definetheactivity of agiven radioactive substance. WriteitsS.I. unit.
Ans—Thetotal decay rate of aradioactive sampleiscalled the activity of the sample.
TheS.I. unit of activity is* becquerd’.

5. Calculatethe capacitance of the capacitor C. The equivalent capacitance of acombination between P and
Qis30 uF.

C, = 20uF

|
I

P.| I C,=20uF Q
¢ !

C, = 20uF

Ans—CapacitorsC,, C, and C, arein parallel, so the equivalent capacitance of these capacitorsare
C =C,+C,+C,
=20+20+20
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= 60uF
Then, C and C' areis series, so equivalent capacitance, C"is given by—
i—£+i But C" = 30uF
c' c c ST

1 1 1

— ==+
30 C 60
o, 1, 1 _2-1 1
C 30 60 60 60

6. Why thecoreof atransformer islaminated ?

Ans—Thecore of atransformer islaminated to reduce the energy loss dueto eddy currents. Laminations break
the path of eddy currents. The energy loss dueto eddy current also resultsin unnecessary heating of the transformer
which may be harmful for the winding of the transformer.

7. Theradiusof curvature of theforces of adoubleconvex lensare 10 c.m. and 15 c.m. If focal length of the
lensis12 c.m., field therefractiveindex of the material of thelens.
Ans—Given that,
R, =10c.m.
, =—15c.m.
f=12cm.
Aswe have from, Lens Maker'sformula

or, i:(u_l)(i_ij

12 10 -15
1 342

o, — —(u-1) 3=
TG )( 30 j
1 8

o, —=(n-1)>
TR

o, L _mu-1
12 6

o, 12(u-1)=6o0r,12u-12=6
o, 12u=6+12
or, 12u=18

_18_3
12 2

8. Whatisthelensof Presbyopiaand Astingmatism ?

Ans—Case of Presbyopia—It arises due to the gradual weakening of the ciliary muscles and diminishing
flexibility of theeyelens.

u
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Caseof Astingmatism—It arisesdueto theirregularitiesin the surface of Cornea.
9.  What do you mean by conductivity of amaterial ? Giveits Sl units.

Ans.—Conductivity isthereciprocal of theresistivity.
It can be expressed as—

c=—

P
Its S.I. unit issiemen metre™ (Sm™) or ohm™ m™.

10. What isPhotoelectric effect ?Write Einstein's photoel ectric equation.

Ans.—Photoel ectric eff ect—Photoel ectric effect i sthe phenomenon of emission of € ectronsfrom the surface of
metal when exposed to the radiation of suitable frequency.
Einstein's photoel ectric equation can be expressed as—

L =hv-hv,
2

11. Writethefunctionsof thefollowing in communication system:

(@& Transducer
(b) Repesater
Ans—(a) Transducer—A transducer is a device which converts one form of energy into another form of

energy.

(b)  Repeater—A repeater isacombination of areceiver and atransmitter. A regpeter, picksupthesignal from
the transmitter, amplifies and retransmitsit to the receiver sometimeswith achangein carrier frequency. They are
used to extend the range of acommunication system.
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SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

Question Nos. 12to 15 are of long answer type. Answer must be explantory and in your own language.
Each question carries5 marks. 4x5=20

LONG QUESTIONS

12.  Withthehelp of mean and labelled diagram explain the construction, working principle and sensitivity of
amoving coil galvanometer ? Mention its conversion into ammeter & voltmeter.

Ans.— Moving Coil Galvanometer (MCG)
Moving coil Galvanometer isadevice used to detect or measurethe small electric current flowingin the circuit.
Principle

Moving coil Galvanometer isbased on theresult that when acurrent carrying loop or wireisplaced in auniform
magnetic field it experiencesatorque.
Theory
Let
N = No. of turns
| = length of the coil
b = breath of the coil
B = Strength of magnetic field
A = Areaof the coil
For equilibrium, deflecting torque must be equal to resorting torque.

Deflecting Torque = Restoring Torque ..(1)
NBIAsn=Ka .2
Where K = Restoring Torque per unit twist
o = Deflection
| = (—K j oc
NBASN©O ()
For normal component, 6 = 90°
(R S
NBASin 90° @)
| = L oc
NBA ()
where, [ X g ...(6)
NBA
Giscalled Galvanometer's constant
=G« ..(7)
Hencel o a

The deflectioin produced in the coilof MCG isdirectly proportional to the electric current.
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Construction

Scale

Pointer Permanent magnet

Uniform radical magnetic field

Sensitivity of a Galvanometer

A galvanometer issaid to be sensitiveif small current or voltage change produces|arge deflection in current.

There aretwo types of sensitivity :

(1)  Current Senstivity

(20  Voltage Sendtivity

Current Sensitivity—The current sensitivity of a galvanometer is defined as the deflection produced in the
galvanometer per current flowing throughiit

Current Sensitivity =]ﬁ ..(9)
~| NBA ...(10)
o« _NBA
I K
e NBA
Current Sensitivity = K ...(12)

Hence sensitivity of a MCG can be increased by increasing no. of turns, area of cross-section and strength of
magnetic field but by decreasing restoring torque per unit twist—

Voltage Sensitivity—Voltage sensitivity of a galvanometer is defined as the deflection produced in the
galvanometer per unit voltage applied toit.

Voltage Sensitivity :% ...(12)
But V=IR ...(13)

Voltage Sensitivity = %

= Current Sensitivity x%
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Current Sensitivity
R

Hence voltage sensitivity can be defined astheratio of current sensitivity and resistance of thewire.
Using 9" (11)

Voltage Sensitivity =

Voltage Sensitivity = % ...(15)
Hencevoltage sensitivity of aM CG can beincreased by increasing no. of turns, strength of magneticfield, area
of cross section but by decreasing restoring torque per unit twist and resistance of the wire.
Conversion of MCG into Ammeter
Anammeter isadevicethat measure current intheelectric circuit. For anideal ammeter, resstanceisamost zero.
A MCG can be converted into an ammeter by connecting alow resistance called * Shunt Resistance’ connected
inparalel with MCG.

[ ——
_— ——

- R —~< Ammeter
e Shunt N
S NN
/ \
/ \
/ \
{/ I-1g \\
| (Path 1) |
As ‘\ (&) / B
\ /
\ lg /
AN Path | /
/
AN
\\\ ////

——

In paralel grouping of resistance, potential must be equal
Vian = Vet ...(16)
lg G =(I-1g) R shunt

|
R shunt =(ﬁ]G ..(17)

Conversion of MCG into Voltmeter

A voltmeter isadevicethat measure potentia difference between two terminasof thewire. For ideal voltmeter,
it'sresstanceisinifinite.

A moving coil galvanometer can be converted into avoltmeter by connecting avery high resistancein series.

—_—
—_——

—_—— - =



N
o
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V. = IR +I,G ...(18)
V = Ig(R,+G)
X=Rn+G
IQ
R -~-G
lg
Advantages of MCG

(i) It'ssengtivityisvery high

(i) 1t behaveslikelinear scale because electric current isdirectly proportional to deflection produced in the
coil.

(iif) A MCG can be converted into an meter or avoltmeter.
13. Defineparallel paltecapacitor. Explain its construction and working principle of pardlel plate capacitor.
Derive an expression for its capacitance ?
Ans—PARALLEL PLATE CAPACITOR (PPC)—

An arrangement of two plates one plate is positive and other plate is negative placed parallely separated by
dielectricsto store large amount of electric chargein small spaceiscalled parallel plate capacitor. It isthe simplest
form of any kind of capacitor.

PRINCIPL E—It works on the principle that electric change stored on the plate is directly proportional to the
potential difference between two plates.

ie qV ..(2)
q=CVv
C:% (2

CONSTRUCTION: —

Area=A

earth
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Expression For Capacitance—

21

Let us consider two plates A and B having equal Areaseparated by asmall distance. The surface change

density of plateis‘c’
Asweknow that electric field is negative gradient of potential.

g v
dr
Taking magnitudeonly.
&
dr
If electricfiedisuniform
dv=V
d=r=d
Y
d
V=Ed
Now, calculation of electricfield,
E=E, +E,
Where, E; iselectricfield of +veplate.
E, iselectric of —veplate.

E =

E--2 .2
2¢, 2¢,

_c+0_ 20
2¢e

E

0

_4q
But, © A

E=_d
E,A

Putting thevalueof Eineq" ...(6)

yo o
E,A
By def"of capacitance of P.P.C.

qa_ g

vV oad
E,A

E,A
d
Eq™—(12) isthe general expression for capacitance of aparalléel plate capacitor.

C=

..(3)

..(4)

...(5)

...(6)
(7

..(8)

..(9)

...(10)

..(12)

..(12)
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Conclusion—Capacitance of aparallel plate capacitor is—
0] Directly proportional to the areaof the plate.
(i)  Inverdly proportional to the distance between the plates.

14. Verify lawsof reflection or laws of refraction on the basis of Huygen'swave theory ?

Ans—Huygen'sPrinciple
Huygen's principlegivesthe geometricd detail sof travelling of awave. Thisprincipleisused to find the position
of the given wavelength at any instant of time.

Secondary \
wave front —

oC,

Near Source

Far off
source

Following arethe important assumption made by Huygen's—

1. Each source of light isthe centre of disturbance from which waves spread in all direction.

2. Every point on awavefront isasource of new disturbance which produces secondary wavel ength.

3. Only forward envelope enclosing the tangent at the secondary wavelength at any instant gives the new

position of wavefront.
L aws of Refraction by Using Huygen's Principle

Inciden plane
wavefront |
Rarer medium n,

N

B speedof light = v,
|
X ! L _ Y
\\ / Denser medium n,
\\_
D

Speed of light = v,
I
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L et us consider a plane wavelength AB. According to Huygen each and every point on the plane wavefront is
the source of secondary disturbance which propagatesin all thedirection XY istherefracting surface. When aray
of light passesfrom Rarer to denser medium it bendstoward the normal.
Medium-I israrer medium whoserefractiveindex in n,. The speed of lightinmedium | isV and speed of light
inmedium-11isV,. Refractiveindex of medium-I1 isn, - n,isdenser medium.

Distance = Speed x time ..(1)
BC =Vt ..(2
AD = V.t ..(3)
Dividing eq" (2) by (3)
BC Wt
AD Vit
BC_V
AD V, ..(4
In AABC
sini—§ 5
AC )
BC=ACgini ...(6)
In  AADC,
sinr—E 7
AC ..(7)
AD=ACsinr ...(8)
Usingineq" (4)
ACsni _V;
ACsinr V,
sni VvV
snr ...(9)

By definition of refractiveindex of medium,
_ speedof lightinair
speed of light in medium

2

...(10)

and n = ..(12)

1
Dividing eq" (10) by (11)

n_V (12
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sni_n
snr n
n -sini =n,sinr ...(13)

eq" isSnell'slaw. Hence, law of reflection can be easily derived by using Huygen's principle.

Laws of Reflection by Using Huygen'sPrinciple

According to huygen each and every point of the plane wavefront is the source of secondary wavefront which
propagatesin all the direction. Let usconsider aplane wavefront AB. By definition of wavefront distance couvered
from A to B must be equal to distance covered from B to C.

Plane
wave front

lA Spherical Reflecting
wave front surface

AD = BC ..(
In  AADC,
: AD
sinr=—

AC

AD = ACsinr ..(2
In  AABC,

.. BC

sini=—

AC

s BC=ACsni ..(3)
Usinginegn (1)
ACsinr=ACsini

sini=sgnr ...(4)
For smaller angles,

sini ~i ...(5)

sinr~r
Usingineq" (4)

i=r ()

|Angle of incidence = Angle of reflection

eq" (7) islaw of refraction
Hence by using huygen's priciple law of reflection can be easily derived.

15. Givepostulates of Bohr'stheory. Explain hydrogen spectrum on the basis of Bohr'stheory.
Ans—Bohr'stheory—
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Following aretheimprotant assumptions made by bohr—
1 All electronsrevolvesaround the nucleusinthecircular orbits.
2. Theorbitsin which electronrevolveis stationary and disturb.
3. Only those orbits are said to be stationary and diserete for which angular momentum of electron is an

integral multiple of h .

2n
Mathematically, it can bewritten
s L-mh ..(1)
2n
But, L =mvr ..(2
mvr _nh
o ..(3)

4, Anelectron/atom canjump from higher orbit/ energy stateto lower energy state by releasing energy and

rel eased energy appears as only one photon.
Theniscalled Bohr'sfrequency condition.

E-E -E (4
hv=E —-E

hS=E —E

»

1 E -E

s ..
S ©)

Bohr'sexplanation of spectral liner seriesof hydrogen atom
According to Bohr'sfrequency condition when an el ectron/ atom jumpsfrom higher orbit / energy stateto
lower orbit/ energy stat, it rel easethe corresponding electronis called spectral series.
1. Lyman series—The spectral due to the transion of an electron from any outer orbit, n. to the first orbit
(n,=1) from spectra seriesis called Lyman series.
Itliesin“UV region”
n=234-5...... o
=1

R i_i}

>, -

For longest wavel engt
n=2

;=R 1- 12 :Rx§
A longest (2) 4

A longest :i
3R
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For Shortest Wavelength

i:OC

1 R[l_i}
Ashortest 0

A shortest = 1
R

1_ o11A
R

2. Balmer series—Thespectral liner emitted dueto the transition of an €l ectron from any outer orbit (n) to
the second orbit (n, = 2) from aspectral seriesiscalled Balmer series.
Itliesinthe“Visibleregion”
n=345..... o
=2

e
(27 n

1gi L
Ao 14 n
For maximum wavelengthn =3

LZRF_E}
x 49

max

1 :R[g—ﬂ:iR
Mo 36 | 36

1 _36,

A 5

max

> -

For minimum wavelength, n. = oo

3. Paschen series—The spectral liner emitted dueto thetransition of an electron from any outer (n) to the
third orbit (n, = 3) from aspectral seriesiscalled paschen series.
Itlierininfraredregion
ni=4,56...... 0
=3
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For maximum wavelengthn = 4
1 R{l 1 } 7R

A |9 16] 144
144

™ 7R

For minimum wavelength n. =

1 1 1

]

1 R

P
9

min_E

4. Bracket series—The spectral liner emitted dueto thetransition of an electronfromany outer orbit (n) to
thefourth orbit (n, = 4) from spectral liner iscalled Bracket series.
Itllesm“farlnfrared red” region
=56,7,8,9...... 0
=4

-Rl— -~
n’ n.z}

1 rt 2
» |16 n

For maximum wavelength n. =5

1 _ji 1
A 16 25

max

>l 22
|
|

1 _9R
A 400
}\‘max = @

9R

For minimum wavelength, n = o«

}\’min =R i_i
16 «©

_16
min R
5. Pfund series—Thespectral liner emitted dueto thetransition of an electron from any outer orbit (n) tothe

fifth orbit (n, = 5) from aspectral seriesiscalled Pfund series.
Italsoliesinfarinfra-redregion

A

Nn=6,7,8....... e
f:5
LR{%_%

A n° n
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gt 1
A 25 ni
For maximum wavelength, n. = 6
1 _Rgi 1
A max 25 36
~ 900

max ﬁ
For minimum wavelength, n. = o«

N
A 25 o

min
A’min ZE
R
Energy distribution in Spectral liner
c &
N=co ~—~ —— |~~~ 7 ——SrT—B———————- E.=0
c g iy

n=7 as) — 0 E,=-0.27ev
n=6-5 G| % E,=-037ev

- S 9 B E =
N e I ST ST P fund iy

3 u = Bracket SeT16S E,=-065ev

2 Qo E series

— 2 o) =

n=3 T 3 Paschen E,=-151ev
) > series
n= 2 Bamer , = —3.4ev
series
n=1 E, =-13.6ev
Lyman
series

Representation of spectral seriesof hydrogen atom

________
- ~
\\\\\
g ~
-

"

glNlo|o sl \R

///
7
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I
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MODEL SET-3

SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

Question Nos. 1to 11 areof short answer type. Each question carries2 marks. 11x2=22

SHORT QUESTIONS

1. Defineélectric dipole moment and writeits Sl unit ?

Ans—Electric dipole moment—Electric dipole moment of an electric dipoleis defined as the product of the
magnitude of either charge of the electric dipole and the dipole length. Mathematically, the magnitude of dipole
moment is

P=qx2

Itisavector quantity. The Sl unit of el ectric dipole moment is coulomb metre (cm).

2.  Writetwo characteristicsof LASER rays?
Ans—Two characteristics of LASER raysare asfollows—
1. [tishighly directional with paralel beam.

2. It ismonochromatic and coherent.

3. Writelogic symbol and truth table of ‘NOR’ gate?

Ans—Thelogic symbol of NOR gateis asfollows—

A®S——— Y
BO——

Truth table of NOR gate is as follows—

Input Output
A B Y
0 0 1
0 1 0
1 0 0
1 1 0

4. Definemagnetic flux and write Sl unit of magnetic flux ?

Ans.—Magnetic flux—It isdefined asthe number of magnetic field lines passing through asurface.
It isdenoted by ¢
The S.1. unit of magnetic flux isweber (wb).

5. StateBiot-Savartlaw. Mention itsexpression ?

Ans—Biot-Savart'slaw—It statesthat, the magnitude of the magnetic field dB is proportional to the current I,
the element length dI, and inversely proportional to the square of the distancer anditsdirectionis_L'r to the plane
containing dl andr.

Mathematically, it can be expressed as
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dB:ﬁ- Idls;ne
47 r

6. Definecritical angle. State two conditionsof total internal reflection of light ?

Ans.—Critica angle—Theangle of incidence corresponding to which angle of refraction becomes 90°iscalled
critical angle.

Following arethetwo conditionsof total internal reflection of light—

1 Thelight should travel from denser to rarer medium.

2. The angle of incidence must be greater than the critical anglefor the given pair of media.

7. Nametheenergy lossesin atransformer?

Ans—Energy lossesin atransformer are asfollows—
Copper losses,

Flux bakage losses,

Eddy currentslosses,

Hysteresislosses,

Lossesdueto vibration of core.

agkrwbdE

8. Definenuclear fission reaction. Mention its nuclear reaction which take placein nuclear reactor ?

Ans.—Nuclear fission reaction—A nuclear reaction in which anearly nucleus of U-235issplitsup into light
nuclei asawhen aslow moving neutron is bombaraded it and it rel eases|arge amount of nuclear energy, whichis
called nuclear fissionreaction.

Thereactionisasfollows—

235 ' Slow 139 94 '
U™ +o N — e, BE T3 Kr™ +3,n +large amount

moving neutron

of energy

9. Definemodulation. Writeitstypes.

Ans.—Modulation—T he process of mounting avery low frequency signal over high frequency signal isknown
asmodulation.

Following arethe different types of modulation which are asfollows—

1. Amplitude Modulation,

2. Frequency Modulation,

3. Phase Modul ation,

10. Calculate the frequency associated with a photon of energy 3.3 x 1072 J. (h=6.6x10*J9)
Ans—Given that,
E =33x10%J

h =6.6x10*J
v =?

Aswe know that,
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= %x 10 x10%*

— %Xlo—ZO X1033

v =5x10"Hz

11. Calculatetheradiusof anucleusof massno. 8.

Ans—Aswe know that Giventhat,
1
R= RDA5 R,= 1.2 x 10 m
R=12x10"x (8) ** A=8
125105 x(2)¥s = 12x 10 x 2 R=?

IR=24x10"m|
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SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

Question Nos. 12to 15 are of long answer type. Answer must be explantory and in your own language.
Each question carries5 marks. 4x5=20

LONG QUESTIONS

12. State and explain different types of Telescope. With the help of neat and labelled diagram explain the
working and magnifying power of an Astronomical telescope ?

Ans—TEL ESCOPE—AnN optical instrument which isused to seefar off objectsclearly and distinctly iscalled
telescope. Thereare two types of telescope.

Il Refractingtype Telescope—A telescopein which lenses are used is called refracting type tel escope.

There aretwo types of refracting type telescope.

(@  Astronomical telescope—A telescope which is used to see havenly objects such as sun, moon, stars,
commetsetciscalled astronomical telescope.

(b)  Terrestial telescope—A telescopewhich is used to see earthly objects such as mountain, hills, plateaus,
Seq, etciscalledterrestial telescope.

. Reflectingtype T elescope— o

A telescopeinwhich mirror isused iscalled reflecting type tel escope.

There aretwo types of reflecting type telescope.

(&  Newtonian Telescope.

(b)  Cassegrain Telescope.

ASTRONOMICAL TELESCOPE

|
_— | l Eye
Principal 3 | A Fo | o
Axis O, ﬁ;‘j/ Fe

| |

| B_——

| — Eyelens

Object lens B"
+«——U—>

A
<

O,
v

Itisan optical instrument whichis used to see havenly object such as sun, moon, stars, etciscalled astronimcal
telescope.

Principal—If object is placed at o itsimageis formed at focus. A'B' behave like an object for eyelens whose
virtual erect, highly magnifiedimageisformedin the sameside of object.

CONSTRUCTION & WORKING—Itisin an astronomical telescopetwo lens are used. Thelensfacing the
object iscalled object lens. Itsfocal length and aperatureisvery large. Thelensfacingtheeyeiscalled eyelens. Its
focal length and aperatureissmall. Both thelensare placed co-axially.
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Magnifying power or magnificaiton—It is the ratio of angle substended by the eye to see the image (j3) to the
angle substended by the eye to see the object (o). Magnification or M.P.

p
M.P.=—
o ..(2)
For smaller angle,
p=tanp
a=tana (9
tanf3
M.P.=——
V— ..(3)
In AO,A'B'
A'B’
tanf} =
P O,A ..(4)
In AO, AB'
tana—AlB'
OlAI ...(5)

Usinginegn (3)

M.P.= AB X oA
O,A'" A'B'
oA
M.P.= OA ...(6)
Using proper sign-convention
OA'=f,
O,A'=-ve ..(7)
Usinginegn. (1)
M.p.— o
_ue
_fO
M.P.= ' ..(8)

Equation (8) isthe general equation for magnification produced by an astronomical telescope.

13. Explaintransistor asaswitch and transistor asan amplifier ?

Ans—Transistor as a Device—Transistor can be used as a switch when it operators in cut off region (open
switch) and saturation region (closed switch). On the other hand, transistor is used as an amplifier to increase the
magnitude of the output signal when it operatorsin the activeregion.

()  Transistor asaswitch—A devicewhichturnsON or OFF electric currentin an electric circuitisknown as
aswitch. A transistor actsasaswitchwhenit isdriven back and forth between saturation and cut off regions. Circuit
diagram showing transistor asaswitch isshown in figure.
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=
=

||

When baseinput voltageV  isvery low so that thetransistor is not forward bias, then no current flowsthrough
R.i.e. l1.= 0O Hence, the output voltage=V .. Thetransistor isin the cut off mode and acts as an open switchi.e.
OFF state. When base input voltage is enough positive, the transistor is forward biased. Therefore, the current | .

. V, :
flowsthrough R_.Inthissituation, voltagedrop acrossR_=V __.Hence, | . =—~andV = O Thereforethetransistor

actsasaclosed switchi.e. ON state.

Transistor asan amplifier—A devicewhichincreasesthe amplitude of theinput signal iscalled amplifier.
Theweak input signal (i.e. asignal of small amplitude) isfed to theamplifier whichisturnsamplifiersit and we
get output signal or largeamplitude.

(\\/ [ Amplifier | ——Pp

Input signal
Thebasic circuit of Bnp transistor amplifier in common base configurationis showninfigure.

Output amplified

Php
; Y e,
’\ N
Vi
+ \b Vi
O
A Vb
4 Sy
VEE Vcc




Model Set (Class-XIl) 2017 35
Transistor is biased in the active region i.e. emitter-base junction is forward biased with a battery V. and the
collector-basejunction isreversebaised with abattery V.. Theemitter-base circuitisknown asinput circuit and the
collector-basecircuitisknown asoutput circuit. Thesignal voltage Vg to B, amplifiedisfed to theinput circuit. The
output is taken across load resistance R, in the output circuit. When signal voltage V., then input voltage V, is
increased to AV, . Dueto this increased voltage, emitter current increases by Al . This will Increase the collector
current by Al .. Therefore, the output voltage across RL will increaseto AV , Where,

AV =AlR
. Al .
Since 00 =—=0r Al = Al, ()]
Al
: AV_= Al R
If R_istheresistance of input circuit, then
AVi =RAIl,

Thus, thevoltage gain,
V= AV, o« Al R

AV, R_AI

14. Deducean expressionfor parallel plate capacitor with dielectric slab ?
Ans—

Dielectric Slab
A e B

M
\
\\

[ N |

+ + 4+ + + + + + + + + + + + +

«—t—»

If dielectric slab is not placed in between the plate of P.P.C. its capacitance.

E,dA
Co==2 ()

Where, A isareaof the plate
d isthe distance between the two plates
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Initia electricfiedisE,.

Now, dielectric slab is placed in between the two plates of dielectric constant “K”
K isalways'+ve and greater than one

By def"of polarisation.
E
o _K (2
= @
E
E=—
K 3)
From relation between electric field and potential.
—av
E=—
dr ..(4)
Taking magnitude of eq" ...(4)
dv
E=—
ar ...(5)
If electricfieldisuniform,
dv=v
dr=r ...(6)
=Y
r
. V=FEr ..(7)
V=V +V, ...(8)

V, isfor free space

V,isfor dielectricslab.

Fromegn...(7)
V=Er +Er,
V=E d-t)+E-t

Fromeq" (3)
V= Eo(d—t)+5.t ...(9
K
But, E, _o_9 ...(10)
E, EA
Usingineq"...(9)
9 t
V=—-d-t+—
ENPR L
By defn of capacitance of the capacitor
9
C=—
v ...(12)
9
9(d—t+tj
C:
EA
EA

C:(d—:—+lt<) ..(13)
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Eq"(13) isthe general equation for capacitance of d parallel plate capacitor with dielectric slab of dielectric
constant ‘K’.
Special case—If dielectric slab completely failed the plat.

d=t ..(14)
EA
C= 0
(d—d+dj
k
oK) e
Usingegn ...(1)
C=KC, ...(16)

Conclusion—If a dielectric dab is placed in between two plate of ppc its capacitanceincreases ‘K’ timesin
which k is positive and greater than one.

15. Definenuclear reactor. Discussits different componentswith their functions. Draw diagram al so.

Ans.—Nuclear -Reactor—An apptetusin which controlled nuclear chain reaction.

Inanuclear reactor theenergy released through fission isued to generate el ectricity servera nuclear power
for the generation of electricity areoperatingin India.

Following arethe important components of nuclear reaction.

0] Nuclear fuel (iii) Coolant (v) Radioactiveprotection arrangement

(i)  Moderator (iv) Controlledrods

0] Nuclear fuel—The elements undergoing fission in areactor are called nuclear fuel. Uranium, Isotopes,
Thorium. Isotopes and platanium | sotopes are most commonly used nuclear fuels.

(i)  Moderator—M oderator are used to slow down the fast moving neutrons are passed through moderator
which aregenerdly element of L ow atomic number graphite, heavy water, berellium oxidesetc areused asamoderator
D,O (Heavy water) is bets known moderator.

(iii)  Coolant—A coolant removesthe tremendous heat devel opsinside the nuclear reactor code. Thisenergy
isdeveloped dueto slow down of fast moving neutron water, stream, helium, CO,, water, air, molten metalsetc are
used as a coolant.

COOLANT

Reflection———-

RiBme°
—>

Heat
’ / (Esxtchanger
CORE generator)
b Wwater

from
condenser

N
N v
§ 3
O
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(iv) Controlled Rods—To start and stop the nuclear reactor controlled rods are used dueto large absorptiona
areathose materialsare used asacontrolled rods. Whose area of cross-sectionislarge.
Cadmium and Boron are most commonly used controlled rods.
(v) Radio-active protection Arrangement—For safe the life of Human beings from harmful radiations a
dome shaped concretewall of minimum thinkess2m isnet. So that it has no any harmful side effect to the common
people. Normally nuclear ismadein the place where poupulation is minimum.
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MODEL SET-4

SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)
Question Nos. 1to 11 areof short answer type. Each question carries2 marks. 11x2=22

SHORT QUESTIONS

1. Writetwo propertiesof electricfield lines?

Ans—Following arethetwo propertiesof electricfield lines—
(1) Twoeéelectricfieldlinesdo not cross each other,
(2)  Thedlectricfield linesbegin from positive charge and terminated on negative charge.

2. Two condensers have capacitances C, and C, . Show their parallel combination and series combination
circuits.

Ans—Parallecombination :

=
C=C,+C, o—| 0
e
Seriescombination :
C, C,
0 I 1| 0

3.  WriteLenz'slaw of electromagneticinduction.

Ans—Lenz'slaw of electromagneticin direction :
It statesthat—" Thedirection of included e.m.f. or current is such thtait opposes the cause which producesit.”
Itsexpressionisasfollows:

N d0B
dt

Here, —ve sign shows that induced e.m.f. opposes the change in magnetic flux. It was explained by Lenz.

It givesthedirection of induced em.f.

4. Writeany two propertiesof X-rays.
Ans—Two properties of X-raysare asfollows—
(1)  They arenot deflected by e ectric or magneticfield.
(20  Theytravel with the speed of light as electromagnetic wave.
5.  Writeany two N-type and P-type semiconductors.
Ans.—Following arethe difference between n-type and p-type semiconductor—

n-typesemiconductors p-typesemiconductors

1.  Whenpentavalent impurity atoms 1. Whentrivadentimpurity atomslikegallium,
like As, sb etc. areadded intheinstrinsic indium etc. are added in theintrisic semi-
semiconductor, we get n-type semiconductor. conductor, we get p-type semiconductors.

2.  Themagority carriersinthen-typesemi-conductor 2. Themajority carriersin p-type semiconductor
areelectronsand minority carriersare holes. areholesand minority carriersare electrons.

3. n>>n, 3. m,>>n,
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6. What do you mean by analog and digital signal ?

Ans.—Analog signal—It isan electrical wavelform continously changing in magnetudewith time.

™~ M ‘
o

Digital signal—It isadiscountinuous and discrete signal having only binary variations 1 and O with time.

mplitude
1 N

0 ‘ Time—>

7. Definecurrent density. Writeits Sl unit and dimension.

Ans—Current density—Current density of a conductor is defined as the amount of current passing per unit
areaof the conductor held to the flow of chares:
It can be expressed as—

J= A Itisavector quantity.

The S.I. unit of current density isampere/ metre? (Am™)
The dimension of current density is[M°LTCA]

8. StateKirchoff'stwo laws of eectrical network.

Ans—Kirchhoff'sfirst law—It statesthat—
“Thealgebraic sum of al the currents meeting at ajunction in aclosed electrical circuit iszero.”

> 1=0

Itisalso called junction law. It isbased on the law of conservation of charges. Actualy it isKirchhoff's current

law.
Kirchhoff'ssecond law—It statesthat—
“Thealgebraic sum of al voltagethat is, the potential differenceacrossall elementsand em.f. of all sourcesin

any closed electrical circuitiszero.

D E+> AV=0| or, [aV=0]

Itisasocaledloop law and Kirchhoff'svoltage law.
It isbased on the law of conservation of energy.

9. Statetwo propertiesof nuclear force.

Ans.—Two properties of nuclear forcesare asfollows:
(1) Itismainly anattractiveforce.
(2) Itisstrongfundamental forcein nature.

10. What isthedl-Brogiewavelength associated with an electron, accel earated through a potential difference
of 100 volt.
Ans—Aswe know that,

12.27
A=——A0,
N for electron
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12.27

+/100

12.27

10

An astronomical tel escope having amagnifying power of 8 consists of two thin lenses45 cm. apart. Find
thefocal length of the lenses.

Ans—We have,

11.

Length of the telescope,
fO
M.P.=—> L=f +f
fO
8:f— 45cm =8fe+fe
f,=8f, 45 c.m. = 9fe
f=8x5 fe=45cm
9
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SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

Question Nos. 12to 15 are of long answer type. Answer must be explantory and in your own language.
Each question carries5 marks. 4x5=20

LONG QUESTIONS

12. Discuss common transistor biasing in the case of p-n-p transistor. Discuss its characteristics curve and
current amplificationfactor ?

Ans—Thevariation of basecurrent |, (input) with base emitter voltage (V
<o iscaledinput characteristic.
Circuit diagram to study the common-emitter characteristicsof atransistor isshown.

5o at constant collector emitter voltage

(v

R,

vc=</:<>v El_B 2

Conclusion—

() Theinput characteristicsare similar to forward bias characteristics of ajunction diode.

(i)  For agiven vaue of emitter-base voltage (V.), the base current decrease with theincrease in collector
emitter voltage.

Vg =-0.2V

v

VBE (V)_>

Output Characteristicsof Common Emitter Transistor

Thevariation of the collector current | . (output) with collector-emitter voltage (V ..) at constant base current (1,)
iscalled output characteristic.

(@) Keep the base current (1b) fixed (say, 10 uA).
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(i)  Now changethe collector-emitter voltage (V g) using variableresistance R, and note the corresponding
valuesof collector current. (1)
(i) The graph between the various values of V - and | . is plotted which is the output characteristic of the
transstor.

(iv) A setof such curvescan be plotted at different fixed values of base current (say 20u A, 30 pA, 40 pA).

A
Saturation region
l, =30 uA
I, =20 pA
T Ib 10 uA Active
I b~ 1V HA |region
A
(HA) =0
—Cut off region
°f Ve — ]
Knee voltage

Conclusion—

0] For agiven value of base current, collector current increasesrapidly with the collector-emitter voltage in
the begining but at high value of V ., collector current becomes constant.

(i)  Foragivenvalueof V., the collector current (1) is higher for high value of base current (1,).

Output resistance (r,) is defined astheratio of small changeinV . (i.e. AV _,) to the small changein collector
current (Al ) at constant base current.

_ AVee /1, = constant

C

ce)

i.e r

(o]
I
Thisisalso know asa.c. resistance (i.e. effectiveresistancein the output for an a.c. input signal).

D.C.resistance :%
C

Output characteristics of atransistor in common-emitter configuration aredivided into threeregions:

(@) activeregion, (ii) cutoff regionand (iii) saturationregion

Activeregion—Activeregion liesabovel; = 0 asshown in figure. In thisregion, collector junction in reverse
biased and emitter junctioninforward biased for agiven value of IB, collector current increasesas/ VCE/ increases.
A transistor isoperated in activeregionif itisused asan amplifier.\

Cut off region—Cut off region liesbelow IB = 0. The collecotor current hasfinite value under thiscondition. In
order to cut off thetransistor, the emitter junction hasto made slightly reverse biased in additionto 1B = 0.

Satur ation region—Saturation regionliescloseto zero voltage axiswhereall the curves coincide. Inthisregion,
collector current isindependent of the base current.

Current Amplification factor (B) :

@) d.c. current gain (Bdc)—

Itisdefined astheratio of the collector current (1 ) to the base current (1,). That is fdc = :—C
B

Sincel_>1,, soBdcisgreater than 1. The value of Bdc lies between 20 and 200.
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(i)  Small signal current gain (Bac)—
Itis defined asthe ratio of small change in collector current (Al ) to the small change in base-current (Al ;) at
constant collector-emitter voltage (V
Thatis, Bac= i—:C V= constant

B

ce)

13. Defineand deducethegenera expression of mutual inductance. Inthe case of solenoid, provethat, M, =
My, =M ?

Ans—Mutual Induction—Mutual induction of two coil can be defined as the magnetic flux linked to the
secondary coil dueto theflow of induced currentin primary coil.

Mathematically, it can bewritten as,

g oc Ip (1)

¢, =MIP (2
Where, M isaproportionally constant whichis called mutual inductance.

s

I )

Hence, mutual induction of two cailsis the ratio of magnetic flux changesin secondary cail to the induced
current producedin primary coil.
IfIP=1A ...(4)

M=o, ...(5)
Mutual inductance of two coilsis numerically equa to change in magnetic flux in secondary coil provided

induced current produced in primary coil is1A.
According to Faraday's second law

s .
STt ...(6)
Using eq" (2)
asz_d—?(lvup)
e
dt
_ &S
_(—d'P) (D
d

Hence, mutua inductance of two coilsistheratio of induced emf produced in secondary coil to therate of lose
of induced current produced in primary coil with respect totime

—dIP

if —9F _1as? ..(8)
dt
e

Therefore, mutual inductance of two coils is numerically equal to induced emf produced in secondary coil
provided rate of loss of induced current produced in secondary coil with respect totimeis 1AS™.

S.I. unit of inductance, L :iz weber
| ampere

=WbA™
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1henry = 1weber / lampere|

Solenoid—Provethat M, = M,, =M
N-turns coil wrapped around soft iron coreis called solenoid two solenoid S, and S, are placed co-axially as
shown in next page. The magnetic field of solenoid S, can be expressed as,

B, = non,l, _ ..(1)
Magneticfield of solenoid S,,
B, =uon,, .2

For solenoid S, N, isthetoa number of turns, n, isthetotal number of turnsper unit lenght and the since they
areplaced co-axially.

=1, =1 ..(3)
For solenoid S,, N, isthetotal number of turns, n, isthetotal no. of turns per unit lenght.

B, = non,l, _ ..(1)
Magneticfield of solenoid S,

B, =uon,l, ..(2
|, =1,1(say) -+(3)

NN

1

n=—%2=-—2

N, N, ..(4)
l, |

Usingineg' (1) & (2)

_BON, I,

B | (9
poN, I
B, === -(6)
A
| AIZ
{—’ SZ’ |2’ n2’ N2
\ / A,=A,=A
| %S, 1,0, N, |
L=L=1 ——»
01 =NBA, ()
s A=A = A (sy) ...(8)
Using eq” (6)
_ N;juoN,I,
o, =~
ON,N_A-I|
¢1=% ..(9)

Similarly, ¢, = N,B,A,
o, N, BA ...(10)
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Using eq" (5)
b _HON,N, I, - A
? |
ON,N,A-I
o, = % ..(12)
By def" of mutual inductance, for primary coil
dal, ..(12)
o, =M,,1, ...(13)
Eqgating eq" (9) and (13)
HON;N,A,
M|, =—2122
2°2 |
M, = HORLN,A ...(19)
I
By def" of mutual inductance for secondary coil.
b, oc | ...(15)
¢, =M1, ...(16)
Equating eq" (16) & (11)
uoN,N Al
Ml =—2++1
1271 I
uoN;NLA
M, =—3>2—
12 |

Fromegn (14) & (17)
My, =M, =M

Conclusion—Mutual inductance of primary coil isnumericlly equl to mutual inductance of secondary coil
with respect to primary coil whichissimply called mutual inductance of two coil.

14. What do you mean by Wheatstone bridge. Discussits balanced condition ?

Ans—Wheatstonebridge—Itisan arrangement of four resistance connected with galvanometer intheform of
abridge. It isused to find unknown resistance accurately.
Principle—If no electric current passed through galvanometer for balanced bridge, | ,=0

P R
Q 5
Workingtheory—Therearethreeresistance P, Q and R are but Sisunknown. With the hel p of known resi stance
unknown resistance can be determined R is known resistance.

If no electric current passed through galvanometer the bridge is said to be balanced.
Construction—




In loop ABDA
lp-1G+l1,

For balanced bridge
Lp+1,R=0
lLp=1R
h

I2

Inloop BCB

g

NN

Tl
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~1,=1)Q+(I,+1)s+1G=0

For balanced bridge, 1,=0

LQ+1,S=0

LQ=1S

L_S

[, Q
Equating eq" (4) & (6)

R S

P Q

PS=RS

P R R P

Q7s7s T

Equation (7) isthe required condition for abalanced wheatstone bridge.

Advantages—

0] It works on deflection method thereforeisreading isvery accurate.
(i)  Inthehelp of known resistance unknown resistance can be determined in the order of high accuracy.

Disadvantage—

It givesvery accurate measurement only when all the resistance are nearly equal.
Itisextreamly difficult to select unknown resistanceisthe order of known resistance.

15. Deduce Prism equation and find the expression for minimum deviation produced by aprism ?
Ans—Prism equation OR Prism formula OR Refraction through prism—

In aprism there are two refracted surface AB and AC.

Case-l—When aray of light passesfrom rareto denser medium it bends towardsthe normal.
Case-ll—When aray of light passes from denser to rarer medium it bends away from the normal.

Incident 1|

ar

ray

47

..(3)

(8

..(5)

...(6)

(7
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In APML :(—
8:61+ 82 (1)
=38+,
o, =i—r, ..(2
e=e-r, ..(3)
Usingineq" (1)
d=i-r +e-r,
d=(i+e)—(r,+r,) --(4)
In APLK :—
r,+r,+x=180°
Xx=180°—(r +r) ...(5)
Inquadiralateral ALKP:—
/PAL + ZALK + ZLKP + ZKPA = 360° ...(6)

A +90°+ x + 90° = 360°
A +x=360°-180°

A +x=180° - (7)
Using eq" (5)
A +180°—(r, +r,) =180°
A—(r +r)=0
(r+1,)=A .--(8)

Eqgn (8) iscalled 1st egn of prism.
Henceangle of prismisthe sum total of angle of refraction through both the surface.
Using eq" (8) in (4)

d=(+e)-A

(i+e)=(5+A)| ..(9)
Eq" (9) iscalled 2nd egn of prism. It startsthat the sum total of angle of incidence& angle of emergenceisequal

to sum angle of deviation and angle of prism.
Caselll Minimum deviation produced by a prism—

Deviation produced by aprism isthe angle b/w extended line of incident ray and emergent ray.
For min™ deviation produced by prism,

if d = dm ..(Y
then 1 = e ..(2
r = r2:r(3ay) (3

1
A/Ctoprism'sfirstrelation
r = r2:A (4)

1
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r«r=A
2r=A

2

A/Cto prism's second relation,

i+e=3+A
i+i=6m+A
2i=dm+ A

i _(Sm +Aj
2
A/Ctosndl'slaw,
sini
_—:n
sinr
Using eq"(7) & (5)

()

Eqgn (9) isthe general expression for minimum deviation produced by a prism.

=N

49

...(5)

...(6)

(D)

..(9)
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MODEL SET-5

SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

Question Nos. 1to 11 areof short answer type. Each question carries2 marks. 11x2=22

SHORT QUESTIONS

1. Notwoelectricfield linescanintersect each other. Why ?

Ans—Therewould betwo directions of electricfield intensity at the same point it at the point of intersection it
two electric lines of forceintersect each other, which isnot possible. Hence, no two electric field lines can intersect
each other.

E

E

2. State Gauss's Theorem. Expressit mathematically.
Ans—Gauss'stheorem—It statesthat “ Thetotal electric flux (¢) through any closed surface (s) isfree spaceis

equal to 1 timesthetotal electric charge (q) enclosed by the surface.”
So

Mathematically, it can be expressed as
p=fE.ds=

s So
3. Differentiate between potentiometer and ordinary voltmeter.

Ans—Following arethe difference between Potentiometer and Ordinary voltmeter—
Potentiometer Ordinary voltmeter
1. Itworkson null method. 1. Itworkson deflection method.
2. ltisvery accuratedevice. 2. Itisanapproximateinstrument.

4. Calculate the resistance of two coilsif their equivalent resistance in series and parallel are respectively
1802 and 4Q.
Ans—Giventhat, R, = 18Q2, R, = 4Q
R =?2R,=7
Aswe know that,
Rs=R, + R,
18Q =R +R, ..(1)
R, - RR,
R+R

Aswe have, 4 % ~ RR =4x18=720
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(R,-R)* =(R,+R)*-4RR,
=(18)2—4x 72
=324 -288=36

RR, =+/36=6Q (2

Fromeq" (1) & (2), we get
R,+R,=18
R,—R,=6
2R, = 24

R1:2—24:12Q

R, +R,=18

12+R,=18 . R,=18-12
R,=6Q

R, =120

R, =60

2
5. Themagnetic permeability of asubstanceis 7.5 x 10°TmA-. Then, find (i) relative permeability and (ii)
magneti ¢ susceptibility of the substance.
Ans—Given that,
p = 75x10°TmA?
0] Aswe know that,

H:i
r Mo

_ 75x10°  7.15x7x10°°

 4nx107 4x22x107 x10
~15x7x10°x10" 15x7x10™*

4x22x2  4x22x2
3 15x 7x100x100
T 4x22x2

 105x625 65625
11 11

1 =0.6x10*

(i) p=1+X,
X=p-1

0.6 x 101
6000 -1

X =5999
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6. Defineinductivereactance (X, ). WriteitsS.l. unit and dimension.

Ans—Inductive reactance (X )—It is the effective opposition offered by the inductor to the flow of currentin
thecircuit. ItsS.1. unitisohm.
The dimension of inductive reactanceis[ML?T=A]

It can beexpressed as | X, = LW

7. Definemeanvalueof a.c. and r.m.s. value of a.c. mention their expression only.
Ans—M ean value of alter nating current—It isthat value of steady current which sends the same amount of
chargethrough acircuit in acertaintimeinterval asis sent by an a.c. through the same circuit in half cycle.
Itsexpressionisasfollows—
2,

av

T
|, =0.6371,

Root M ean squar eValueof alternating cur rent—Itisthat steady current which producesthe same amount of
heat in aconductor in acertain timeinterval asaproduced by the a.c. in the same conductor during the time period,
T. (itfull cyle)

Itsexpressionisasfollows—

o]

I —
r.m.s. \/E

[, s =0.707 1,

8. A stepuptransformerisusedonal20V lineto provideapotential differenceof 2400V. If the primary has
75 turns, how many turns must the secondary have ?
Ans—Given that,
E. =120V, E.= 2400 V
N, =75 N,=?
We know that,

&_Ns

_ 75x2400
120

Ng =1500

=1500

9. Statetwo differencebetweeninterference and diffraction.
Ans—Two differences between interference and diffraction are asfol lows—

Interference Diffraction
1. It isdueto the super position. 1. Itisduetothesuper position of secondary wavelets
originating from the different points of the same
wavefront.
2. Ininterferance patter, thedark fringesare 2. Indiffraction pattern, thedark fringesare not

usualy almost perfectly dark. perfectly dark.
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10. Stateprincipleof reversibility of light. Definelateral shift.

Ans.—Principleof rever gbility of light—If thepath of aray of lightisreversed after suffering ano. of reflections
and phenomenais called principle of reversibility of light. Briefly we may sat that—" The path of aray of light is
reversble.”

L ateral shift—The_L' distance between the direction of incident ray and theemergent ray isknown asthelateral
shift.

11. Explainbriefly—

@ www
(b) FAX
Ans—(a) WWW—It standsfor world wideweb. It isacollection of static and dynamic web pages containing
information (text, pictures, viders, graphicsetc) for sharing with others.
(b) FAX—Itstandsforfacsimiletelegraphy. Inthisform of communication, electronic copy of adocument is
sent to distant places. The original written document is converted into trasmittable codes at the sending end. These
codes are converted back into a copy of the original document at the receiving end.

SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

Question Nos. 12 to 15 are of long answer type. Answer must be explantory and in your own language.
Each question carries5 marks. 4x5=20

LONG QUESTIONS

12.  Withthehelpof neat an labelled diagram explain theworking of cyclotron. Deduce an expressionfor time
period, frequency and total energy.

Ans—Cydotron—Cyclotronisadevicewhichisused to acceerate positive charged particle such as proton, a-
particle, electron etc. to acquire sufficient, amount of energy to carry out nuclear distintegration reaction.

Principle—

It isthe particle application of cross-field. Crossfield isthat field in which electric field is perpendicular to the
magneticfield.

Construction—

Deflection
Guide
Magnetic

material | |Target Nucleus
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L et usconsider afollow metallic chamber D, and D,. D, iscalledleft D and D, is called fight D. Both the dees
are convert through high frequency oscillator called HFO.
The main function of HFO isto control the acceleration of positive charge partide. In follow space magnetic
material isfilled which producethemagneticfield.

Theory—
Necessary contripetal forceis provided by lorentz magneticforce.
= FC = fB (1)
2
=™ _9Bsing .2
X
6 =90°
2
=™ _ovBsingoe
X
2
LA ovB
X
_[, 98"
m ..(3)
For Dec—

™
(1) Time— DA% _9Bx _ M
Speed m 9B

Time= m ...(5)
9B
2. Time period—Thetotal timetaken by the charge particle to cross both the dees,

T =2t ...(6)

Using Eqgn (5)

2tm

T=—-—
9B ..(7)

Eqgn (7) isthe general expression for time period of cyclotron.
3. Cyclotron frequency (v)—
Therecipyocal of time periodiscalled cyclotron'sfrequency (v). It isrepresented by (v).
Using Egn (7)
_y=1 8
=v=2 ...(8)
Using in Egn (7)
9B
v [ —
2mm
Eq" (9) isthe general Eq"for cyclotron's frequency
4, Cyclotron'ssingal frequency—
It can be defined as,

21
W==—-
T ...(10)

...(9)
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1
W:eﬂx? (11)
W = 2nv ..(12)
Using Eq" (9)
=W =2nx 9B
2ntm
9B
= W:—
m ..(13)

5. Total energy acquired by charge particle—Since charge particlein motion, therefore it possess only
kinetic energy.

1

E=K~E:§m\/2 ...(14)
Using in Eq" (4)
2
2 m
2p2,2
_ E:Emg Bzr
2 m
9282r2
= E:
P ...(15)
For Max™ energy of charged particle radius must be Max™.
1 9°B*?
E —_= max
mac T 5T ...(16)

Hence, energy of particle is maximum of pheriphery.

Limitation of cyclotron—

1. Cyclotron cannot accel erate uncharged particle such as Neutron.

2. Cyclotron cannot accel erate negative charge particle suchas Electron.

3. Cyclotron cannot accel erate positive charge particle having larger mass.

13. DefinePotentiometer. Withthehel p of potentiometer comparethee.m.fsof two cellsand measureinternal
resistance of thecell ?

Ans.—Potentiometer—Potentiometer isadevice which isused to compare the emf of two cellsand itsused to
mearsuretheinternal resistanceof thecell.
Principle—
(i)  Potentiometer wireshould be of uniform areaof cross-section.
(i)  Electric current passed through the wire must be constant.
Theory— Using Ohm's law.
V =1R ...()

But, R=I% ..(2)

V:I_J.I ..(3)
A
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p, | and A is constant
V o | ...(4)
The potentia difference between two terminals of thewireisdirectly proportional to thelength of thewire.
1. Compar ethe emf of two cell—

500 cm
pol o oo oo oo b oo boolon 11 300 em
10 2% 30 40 5060 /70 80 90 100

+ _E_].
e

Working—

Potertiometer of wireof length 5 metreis attached with the scale Galvanometer. Thenit iscalled balanced point.
If one way key (k) is connected with cell of em.f. E; jockey isworking. Its balanced point is G.

If oneway (k,) isconnected with cell of em.f. Ejjockey ‘J isworking. Itsbalanced pointisDriver'sbattery Eis
used to determine the balanced point.

Rneostat isavariableresistance.

According to thetheory of potentiometer

forfirst cel.

€, |l ...(5)

e, =K, ...(6)
For second cell

2ol ..(7)

e =K ...(8)
According equation (6) by (7)

& _Ky

e, K,

a_h

== ...(9)
Conclusion—

By knowing the length for null deflection or balanced points, E.m.f. of two cells can be easily compared.
1.  Tomeasuretheinternal resistance of the cell—

R neost

400

00 cm

(106=1
200 l, A )

L L I||||I|{||I||||I|||| Lo L |
10 20 30 4015060 70 80 90 100
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Wor king—Potentiometer of wire 5 metre is attached with the scde. Driver's battery is used to determine the
balanced point or null deflection. If k, isopen Emf of the cell can be measured. In case of E.m.f jockey | isworking
itsbalancepointisl.

If k, isclosed terminal voltageof thecell isapplied itsnull deflection or balanced pointislo. In caseof closekey
(k,) jockey *J isworking.

Expression

According to thetheory of potentiometer

for opencircuit.

el ...(5)

€ okl ...(6)

for closed circuit

Vol ..(7)

vockl, ...(8)

Dividing equating (6) by (8)

By defination of E.m.f.
e=V+IR ...(10)
Dividing equation (10) by V

LR=(%— j .(12)

r:(%_ )R (12)

L __Internd resistance
R ~ Externa resistance

By equation (9)

(-

Hence, by knowing thelength of balanced point internal resistance of acell canbeeasily determinewiththehelp
of potentiometer.

14. Explainp-njunction diode asafull waverectifier ?

Ans—Junction Diode asafull waver ectifier—Full waverectifier rectifiesboth halvesof a.c. input signal.
Thecircuit diagram of full wave rectifier as show in figure 16.
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D,
=

S Output

P T D.C. voltagex
In%ﬂ@ . —AVWW > —9
A.C.

_4

>

-
Figure 16 \M D,

Thea.c. input signal isfedto the primary (p) coil of thetransformer. The p-regionsof both thediodesD, and D,
are connected to the two ends of the secondary coil (s). The load resistance R, across which output voltage is
obtained is connected between common point of n regions of diodes and central tapping of the secondary coil.

Wor king—When positive half cycle of input a.c. signal flowsthrough the primary coil, induced em.f. isset up
in the secondary coil due to mutual induction. The direction of induced em.f. is such that the upper end of the
secondary coil becomes positive while the lower end becomes negative. Thus, D, isforward biased and diode D, is
reverse biased, So the current dueto diode D, flowsthrought the output voltagewhich variesin accordance with the
input half cycleis obtained accrosstheload resistance (R)).

During negative half cycle of input a.c. signd, diode D, is reverse biased and diode D, is forward biased. The
current due to diode D, flows through the circuit in adirection shown by arrows (below R,). The output voltageis
obtained acrosstheload resistance (R,).

A.C. input
m +
510 wt
o I [
= T _ | 21 3n \_Jﬂn
- | | I |
| | | |
| | | |
| | | |
| | I |
| | | I
| | I |
I I I I
| | I |
I I I I
5 | | I I
= @) wt —
8 T 2n 3n 4n
D.C. Output

15. For virtual image, provetherelation

nL_n_n-n
v u R
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Ans—Refraction through convex surface—Virtual image Assumption—
(1) Thespherical surface must bevery-very thin.
(2) Theobject must lie on the principle axis and object isapoint object.
(3) Theangle made by object, image and normal must be very-very small.

N

- \\ A
Air (n)

i glass (n,)
Rarer | Denser2
_ N
) - | AN
Prin. _ - l N
AXiS| O M C
«—Uu <«—R—>
<« v >

Convex surface

In AOAC
I=a+0
For smaller angle,
a=tana
d=tand
| = tana + tand
In  AOCAM
AM
tano =——
MO
But, MO=PO
AM
tano =——
PO
In  AACM
AM
tano =——
MC
But, MC=PC
AM
tano =——
PC
Usingineq" (3)
. (AM AM
l=| —+—
(&)
In  AIAC
r=f+3
For smaller angle,
o =tanf
d=tand

r=tanp + tand

59

(D)

(2
..(3)

e
..(5)

...(6)

(7
..(8)

...(9)

...(10)

..(12)

..(12)

..(13)
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In  AlIAM
AM
tanp = —
p M ...(14)
But Ml =PI ...(15)
AM
tanf3 =——
b Pl
Using ineq"(13)
Pl PC ..(17)
Using Snell'slaw
sni _n,
Sinr_nl (18)
For smaller angle,
sini =i
sinr =r (19)
1.
rmn
ni=nyr ...(20)
Using egn (10) + (17)
AM  AM AM  AM
n|—+——|=n| —+—
(PO PC] (PI PC)
S PR
"o rc)” P TPC
L UL UL L
PO PC PI PC
_n2+ n _ n, +i
Pl PO PC PC
—n, n n,—n
—+ =
Pl PO PC +(21)
Using proper sign-convention,
Pl =—v
PO=-u .22
PC=R
n_ n_n-n ...(23)
V. _u R
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MODEL SET-6

SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

Question Nos. 1to 11 areof short answer type. Each question carries2 marks. 11x2=22

SHORT QUESTIONS

1. Writetwo basic propertiesof electric charge.

Ans—Two basic propertiesof charge are asfollows—

(1) Quantization of electric charge—It is the property of an electric charge by virtue of which any charged
body can have chargewhichisan integral mulitple of the basic charge‘€’.

(2)  Conservation of electric charge—Total chargein anisolated system remains conserved. Charges appear
in pair of equal and opposite sign.
2. Statesuperpodtion principle. Giveitsoneimportance.

Ans.—Superposition principle—It statesthat—*" Total force acting on agiven point charge due to anumber of

point charge around it is the vector sum of the individual forces acting that point charge due to al other point
charges”

By using the principle of superposition, we can apply coulomb's law to any collection of point charges.

3. Calculatethe equivalent capacitance between A and B.

| iBHF
A | | B
[ 4uF
[
2uF
Ans—As2uF and 3uF arein parallel, so their equivalent capacitanceis given by—
C,=C,+C,
C,=3uF+ 2uF
C,=5uF
Then, 5uF and 4uF arein series, so the equivalent capacitance between A and B is—
1 1 1
- =
C, B5uF 4uF
1_4+5_39
C. 20 20
C,= 2—§HF =2.3uF

4. Mentiontwo factorsonwhich resisitivity depends.

Ans—Two factorson which resisitivity dependsare asfollows—
(1)  Itdependsonthe nature of the material of the conductor.
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(2) It dependson thetemp. of the conductor.

5. Mentiondifferent usesof cyclotron.

Ans.—Uses of cyclotron areasfollows—

(1) Itisusedto produceradioactive material for medical purposes.

(2)  Itisusedtobombard the atomic nuclei with highly accel erated particlesto study the nuclear reactions.
(3) Itisusedtoimprovethequality of solids by addingions.

6. WhatisShunt ?

Ans.—Shuntisalow res stance connected in parallel with coil of gavanometer. Duetolow res stance maximum
current by passesthrough it so thereisno jerk on the cail. Since galvanometer and shunt are parallel to each other.

So, I,-G=I-S
or, Ezl_g
G I,
|
or, §+1=_g+1
G I
or, S+G=|g+|s
G I
o, 1, (S+G)=G(,+1)
R
So, 1 (S+G)=GxI
| - IG
* S+G

So, shunt resistance can be expressed as,

e

7. What areeddy currents?

Ans.—In 1875, Forcault observed that when ametal pieceiskept in variable magnetic field, current areaways
induced intheplatewhichisof whirling nature. They arecaled eddy currentsor Forcault'scurrent. Coreof transformer
islaminated to prevent theinduction of these currents. They are used to made moving coil galvanometer dead beat.
Thedirection of eddy currentsisgiven by Lenz'slaw.

8. Definepower of Lens. Writeits S.I. unit.
Ans.—Power of Lens—The power of alensisdefined asthe reciprocal of itsfocal length is meters.
1
" f(in metre)
The S.I. unit of power of lensis‘dioptre’ (D).

9. What arethe necessary conditionsfor obtaining pure spectrum ?
Ans.—For obtaining pure spectrum following conditions shoul d be sati sfied—
(1)  Slit should be narrow,

(20  Rayscoming out from convex lens should have parallel incidence,
(3)  Prismshould bein condition of minimum deviation,
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(4)  Emerginglight raysshould be focussed by achromatic lens.

10. Mention applicationsof Laser technology ?

Ans.—Following arethe applications of |aser technol ogy—
(1) Iltisusedinindustry,

(2) Itisusedinsurgery,

(3)  Itisusedincommunication,

(4)  Itisusedinmaking holograms,

(5) Itisusedinscientificresearch.

11. Mention the advantagesof ‘LED’ ?

Ans—Following are the advantages of LED—

(1) Lightemitting diodsareeasily manufactured,

(20 LEDshavelow cost,

(3) LED worksat low voltage as compared to the incandesent bulb,
(4  Nowarmuptimeistaken by them,

(5)  They canemit monochromatic light aswell asbright light.

63
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SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

Question Nos. 12to 15 are of long answer type. Answer must be explantory and in your own language.
Each question carries5 marks. 4x5=20

LONG QUESTIONS

12. Draw aneat and labelled diagram of human eye. Discuss the various types of defect of vision briefly ?

Ans—The human eye is called defected eye which may be due to old age, biological change or any other
reason. It can be corrected then the eyeis called corrected eye.

Following aretheimportance defects of vision—

(1) Hypermetropia—(or longsightednessor for sightedness), The human eyeis said to the hypermetropicif
it can seen thefar objectsclearly but cannot see near objects clearly and distinctly.

Cause—

€) Itisduetoincreaseinfocal length of eyelens.

(b) Decreaseinthesizeof eyeball.
Correction—It iscorrected by convex lens.
( )
i 'R

(Defected eye)

(Connected eye)
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2. Myopia—The human eyeis said to be myopiaif it can see the near object clearly and distinctly but can
not seethefar objectsclearly and distinctly.
Cause—The defect arises due to elongation of the eye ball or excessive curvature of cornea.
Correction—It iscorrected by concavelens.

/N

(Normal eye) G i

(Defected eye)

eyelens

(Connected eye) ' i

3. Presbyopia—(or old sight) The human eyeis said to be presbyopic if it can not see near objectsaswell
asfar objectsclearly and distinctly.

Cause—It isdueto the weaken strength of cilliary muscles.

Correction—It iscorrected by “bifocal lens’. Upper part is concavelens & power part isconvex lens.

4, Astigmation—Thehuman eyeissadtobeastimaticif horizonta linesand verticle can not bedistinguished
at thesametime.

Cause—Thedefect arisesdueto different curvaturein different direction of cornea.

Correction—Itiscorrected by cylindrical lens.
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(Normal eye)
(Defected eye)

eyelens

g —

eyelens

(Corrected eye)

CONSTRUCTION OF AN HUMAN EYE

Vitreous
humour

humour

Pupi

Cllllary ‘""lm ////
muscles  Sugperisory T e
ligament
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13. Explain Bohr'satomic nobel for hydrogen atom. Calculateitsradius, velocity and energy
Bohr'satomic model for hydrogen atom

Ans.—
Ay

electron
m

Electron rendom in hydrogen atom in a current path the necessary centripital forceis provided by electrostatic

force bet" electron & proston.

Fc = FE
m\/2 _ kq1q2
r r2
m\/2 _ k'qlqz
r
, ke
But, g,=e mv- = ;
G=€

ke?
r= o~
1. Calculation of radius—According to Bohr'sthird postul ate, only these orbits are said to be stationary and

diseretefor which angular momentumisan integral multiple of o
F 3 LIPSV 7
rom egn. ( )mvr_z—nor i y— ..(7)
Usingin egn. (6)
ke’ - 4m*m’r?
r= 2 2
m-n°-h

4n°mke® -t = n’h?

oY,
r=|———1n
(4n2mke2J -..(8)

For nth orbit—
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h2
h=-——-= n
4n“mke

Where, h=6.626 x 103 Js
n =314
m=9.1x 103 kg
k=9x 10° Nm2C=
C=16x10"C
2. Calculation of velocity—A ccording to Bohr's third postulate only those orbits are said to be stationary

h
and disiretefor which angular momentum isasintegral multiple of o

nh

From egn (7) v =
2nmv

Usinginegn (7)

_ nhx4n’mke?
2nm-h*n?

2
V:(ane ]_5
n h

For nth orbit

2
V.- (ane ] 1
n h
Where, k=9 x 10° Nm?*C>
c=16x10"

h=6.626 x 10°**
Usingin egn (9)

y _2x3.14x9x10°x(16x10™)" 1
“ 6.626x10* n

o (6.626x10°*)° 7
" 4%(3.14)*x9.1x10"* x 9% 10° x (1.6 x107*%)?
r.=(0.529 x 10™°) n?
r =(0.53)n°A’ ...(8)
If n=1, thenitiscalled Bohr'sradiuswhichisrepresented by r..

r,=0.53A’
Usingin egn (8)

roocn’

r,= (0.53)r? = 0.53  (1)2= 053
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,=(0.53)*=0.53 x (2)*=212
.= (0.53)n*=0.53 x (3)*=4.77
, = (0.53)n* = 0.53 x (4)*=8.48
s = (0.53)n* = 0.53 x (5)* = 36.25

Vv, _(21.84x10°)x X
n

V. =2.18x10° x =
n

If (n=1) nisequa to 1, thenitiscaled Bohr'svelocity.
V,=21.84x10°m/s

In term of Bohr's velocity the above egn. can be written as,

Vnzﬁ Vn Ocl
n n
5
v = Yo (2LBEAD 5 4105
n 1
5
v, _Yo 218107 1497,10°mis
n
5
vV, Yo 2184107 _ 408, 10°mis
n
5
vV, Yo 218007 g a6, 105mis
n 4
5
vy =Yo - 28O _ 4 36410°ms
n

3. Calculation of energy—

electron
.

a.=p=€
= proton

Therevolving electron possess both types of energy i.e kinetic energy aswell as potential energy.
E=K-E+E-PE ..(1)
The necessary centripeta forceis provided by electrostatic force
Fe=Fe
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Electrostatic potentia energy

r

E.p.E:M
r
—ke?
"

E-P-E=

Usingin egn (1)
2 2
E_1ke ke

2
For nth orbit

ke
"2

n

E

But, r = n*h?
4m2mke?
Using in above egn.
_ —4n®-ke'm
n 2r 2h2
—2n°k*e*m

E - _(anlr(;e“m)n_lz
Where, n=23.14

k=9 x 10° Nm?C=
e=16x10"°C
m=9.1x 103 kg
h=6.626 x 103 Js

E

E, = —(2x(314) x(9x10°)x (L6x107™) x9.1x10 ¥ x 6-62X10734)'1

n
If n=1, the corresponding energy is called Bohr's energy. It isrepresented by E_
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c E =E, =-13.6eV
Interm of Bohr's energy

E = _13;'6 eV
n
-13.6
For n=1, E =——-=13.6eV
(1)
For n=2 E,= _13'26 =-3.4eV
(2)
For n=3, E,= _13'26 =-1.51leV
(3)
For n=4, E,= _13'26 = -0.85eV
(4)
-13.6
For n=5 E = >—=-0.54eV
(5)
2
Condlusion : (1) E, = <&
2r
ka2
(@ E-PE="€
r
—ke’

() E=

14. For an aternating current find the expression for average power ?

Ans.—Power of Ac—Theinstaneous power of DC circuit can be defined as the product of instaneous emf and
instaneous current
Let usconsider,

€ = g, Snot ..(2)

I =1 sin (ot +¢) ..(2)
For AC small work done

do = eldt ..(3)

do =eosinot - losin (ot + ¢) - dt

=dw =¢ | sinot (Shot — cosp + cosmt + sing)dt ..(4)
Total work done during complete cyle of AC,

|

w= jo dw ...(5)

Using Eqgn (4)

I . I . .
W:J'0 g,l, SiNwWt -cos¢ dt+'|‘O g,l, Sinwtcoswtsin¢g dt

w=egl, cos¢J'; sin® wtdt +solosin¢j;sinvvtcoswt dt
Let usconsider,

:llj(:sjnzwtdt ..(6)
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|
:Izjosinvvtcoswt dt
|
I, = [ sinwt dt

=JI (1—coswt) dt

0 e

_ lldt_J’ICOSZWtdt
02 o 2

1 1.
=1,=J[! —o]m[smzwt]'O

T T,. .
= Il :E—Z—n[sm4ﬂ:—8m9]
T T

l, _E_Z_TC[O_O]

l, =IT§nMcosM dt
0

T 2SN wt cot wit
e

2

:jOTsinzwt dt

B l —COS2wit !
2 2w

0

= [ cos2wxt + cos2wx O]
2% 2w

:i —CoszxznxT+cose
4w T

= i[—cos4n+1] = i[—1+1] =
4w 4w

1,=0
Putting the value of |, & 1, in Egn. (5)

:W=golocos<|)%+aolosin¢x0
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1

400

[©]

(7
..(8)

...(9)

...(10)

...(11)

...(12)

...(15)
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We €l C05¢T1

= > ...(16)
Therefore, Average power of AC circuit,
W
P, = ? ..(17)
Using in Egn (16)
coshpT
we = Eolg oT
Cos¢
:PaveZSOIOT ..-(18)
gy |
= Pave =—= —OCOSd) 19
NG ...(19)
€
Where, _2 =&
I, |
==l ...(20
2 (20)
Using in Egn (19)
P, =¢, -lvcosé
Where, eV IV = virtuos power
cosp = power factor ...(22)

P,. = virtual power x power factor

ave

15. Defineamplitude modulation and discussthe production of amplitude modulation.

Ans—AMPLITUDE MODULATION (AM)—The process of sending of low signal from transmitter to
receiver withthehelp of carrier signal by increasing itsamplitudewithout loss of signal inthechannel orlink iscaled
Amplitude Modulation (AM).

Modulation signal asafunction of time

m(t) = Am sinomt ()

Where, Am = Amplitude of modulated wave.

Wm = Angular frequency of modulated wave.

Wm = 2nrv
Similarly, carrier signal asafunction of time

c(t) = Ac sinwct ()]
Where, Ac = Amplitude of carrier wave

wc = Angular frequency of carrier wave

WC = 2rtu,
Carrier modulated wave asafunction of time.
C, (1) =(AC+Amsinwmt) sinw_t (1))
C = AC{l{%Tjsinwmt]sinwct ..(iv)

Where, A _ modulation Index = m (V)
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Modulation Index in theratio of amplitude of modul ated waveto theamplitude of carrier wave. It hasno unit and
no dimension. Itisanumber becauseit istheratio of two amplitude.
for no distortion—

Ao cq
Ac

ie (Vi)

usinginegn (iv)
cn ®=Ac@+ usinwmt) - sinw t.
=[Ac+puAcsinwmt] - sinw t
cm(t) =Acsinwt+pAc-sinw tsinw t . (vii)

SnA-sinB = cos(A-B)—cos(A+B)] . (wil])

cm(t) = Acosinwet + uAc(% cos(w, —w,, )t —cos(wec+ wm)tj

cm(t) = Acsinwt +“TACcos(wC —W, )t

.. (iX)

MTAC cos( W, +w,, )t

Eq" (ix) isthe general eq" for amplitude modulation.
W_—-W_ =Lower side frequency
W_+W_=Frequency of carrier of mean frequency.
GRAPHICAL REPRESENTATION OF AMPLITUDE VEROUS FREQUENCY

_________________________

(W-W,) W,  W+W, (frequency)
Lower ~ Mean Upper
side or side
carrier
frequency
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PRODUCTION OF AMPLITUDE MODULATED WAVE (AM WAVE)
Therearevarity of methodsfor production of amplitude modulated wave.

One of the famous method is square law device method (SLD method)

When amixture of modulated wave and carrier wave passed through square law devicefollowed by band pass

filter concentration at W, produced Am wave.

The block diagram of the Am wave can be expressed as

N

m(t) + c(t) —X— [square law device| 21Ol

Band passfilter
centred at W,

75

—— Am wave

The modulated wave as afunction of time and carrier wave as afunction of time can be expressed as—

m(t)=A_snw t
c()=A_.snwt

0,
.. (i)

The mixture of modul ated wave and carrier waveisexpressed by y (t) and its SLD expression can bewritten as.

y (t) =m(t) +c(t)
Using eq” (i) and (ii)

... (iii)

y[t] =[A, snw t+ACsinw ] ..(iv)

Y(t) —smemvme— BLYO]+ y(®)]? (V)

Where, B and Cis + ve constants.

y(t) ——B[A_snW t+A_sinW_t] + C[AmsinW t+A_sinw_]?

— 5B [AmsnW t+A_sinW_t] + C[Am’sinPWmt + AC*sin? W _t + 2AmCPA sinW t -sinW _t] ("))
sin? g = 1209 ..(vii)
sSnA’S nB:%[cos(A— B)+cos(A+ B)]

" ,BA_snW t+BA_snW_t+C[Am? (%j
+AC? (Mj +2Am° ACOJ%[COS[WC ~W, Jt—cos(W, —W )t |
2 2
Y(t) —SL0 s BA_ SnW. t + BA, SnWt+ = _ CAZm
CA” CA’
cos2Wmt . —TCOSZWC'[ + A, A cos(W, —W, )t .. (viii)
- A, A, cos(W, +W, )t
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MODEL SET-7

SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

Question Nos. 1to 11 areof short answer type. Each question carries2 marks. 11x2=22

SHORT QUESTIONS

1. Statetwo charactersof Couloumb'sforce.

Ans—Two characteristics of Couloumb'sforce are asfollows—

1. Couloumb's force between two chargesisacentral force.

2. Couloumb's force between two charges obeysinverse square law.
2. Statetwo propertiesof equivalential surfaces.

Ans—Two properties of equipotential surfaceareasfollows—

1 No work isdoneis moving atest charge from one point to another point on an equipotential surface.
2. Theelectricfieldis_L'r to the equipotential surface.

3. Defineéectrostatic shielding. Mention the dimenson of dielectric strength.

Ans—Electrostatic shielding—Themethod of protecting acertain region from theeffect of electricfiddiscaled
electrostatic shielding.

Dimension of dielectric strength :[MLT=A
4. State Ohm'slaw. Giveits mathematical expression.

Ans—Ohm'slaw—" At constant temperature, current isdirectly proportional toits potentia difference.”
Mathematical expression on can begiven as—

Where, V representspotential difference; | represents current and R = Resistance (constant).

5. Which of thetwo hashigher resistance : a1000W heater or a100 W tungsten bulb, both marked for 230V.
Ans—Aswe know that,

2
Resistance of heater, R, = VF
_ 230%x230 529 _ 52 90)
1000 10
Resistance of bulb, R, = 230x230 _ oq Q(ohm's)
000
R > R,
6. Writetwo usesof apotentiometer.
Ans—Two uses of potentiometer are asfollows—
1 It isused to comparethe em.f.'s of two cells,
2. It isused to determinetheinternal resistance of the cell.

7. Writetwo usesof galvanometer.
Ans—Two uses of galvanometer are asfollows—
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1. Itisconverted to an ammeter by connecting alow resistor parallel toit,

2. Itisconverted to avoltmeter by connecting ahigh resistancein serieswithiit.

8.  What do you mean by retentivity and coercivity.

Ans—Retentivity—It isthe property of amagnetic material by which magnetism isleft in the specimen even
when magnetising field is reduced to zero.

Coercivity—It is the property of a magnetic material which depends upon reverse value of magnetising field
required to reduceresidual magnetismto zero.
9. Defineinductor. Giveitssymbol.

Ans—Inductor—An element of an electric circuit likeatightly wound coil of insulated wirewhich opposesthe
changein current flowing throughit is called an inductor.
The symbol of aninductor in an electric circuit is shown asfollows—

_ ysEE——

10. A radioactive element reducesto 25% of itsinitial massis 1000 yrs. Find itshalf-life period.
Ans—Aswe know that, Given that, t = 1000 yrs

t
N (1= N _251 1
No (2)7 No 100 4

L 2
or, (1){1)2 ﬁ:(lj
2 2 No 2
t_2
or, L_l
2
o, ooyl . T -1_100_ 50
2 2 2 2
Tl
— =500yrs
> y

11. Whatisdoping ?Why isit dose ?

Ans.—Doping—The process of adding impuritiesin an intrinsic semiconductor isknown as doping.
Itisdoneto increasethe conductivitiy of asemiconductor even at low temperature.
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SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

Question Nos. 12to 15 are of long answer type. Answer must be explantory and in your own language.
Each question carries5 marks. 4x5=20

LONG QUESTIONS

12. For aPrism, explain deviation and establish therelation 6 = A (n—1).

Ans—Deviation through Prism—

Angle of deviation produced by a prism isthe angle between extended line on incident ray and emergent ray.
Itis represented by o.

~<
~
>~
~

Incident i : emergent
ray r

ar

B C

Sndll'slaw for refracting surface AB—

sini n 1

sinr ..
For smaller angle,

sini =i

sinr, =r, -(2)

[

—=nN

r.1
L I =nr ...(3)
Snell'slaw for refracting surface AC—

sine n

sinr, --(4)

For smaller angle,

sne=e

snr, =r, ...(5)
e

—=n

e=nr, ...(6)
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According to prism'srelation,
I+e=3+A ..(7)
Using eq"(3) & (4)
nr+nr,=96+A

nr,+r)=06+A ...(8)
But, r +r,=A ...(9)
' n,=0+A

d=nA-A

§=A-(n-1) ...(10)
Conclusion—Angle of deviation produced by aprismis equal to angle of prism times refractive index minus
unity.
13. Definesdf inductance. Derivean expression for it.

Ans—Self Inductance—It is the property of a coil by the virtue of which it posses the growth or decay of
induced currentinasinglecoil.

Mathematicaly,
Magnetic flux changesin the coil isdirectly proportional to theinduced current produced in the cail .
¢ ocl ..(1)
o =LI ..(2)
Where, L isaproportinality constant whichiscalled self inductance.
L— iﬁ e
Hence, co-efficient of salf-inductanceistheratio of flux changesinthecoil to theinduced current producedinthe
coil.
If  1=1A ...(4)

Self Inductance of asinglecoil isnumericaly equal to flux changesinthecail, provided induced current provided
inthecoil is1 ampere.
Using Faraday Second law,

__d¢
=t ...(6)
Usingineq'2
—d
=—[Ll
e:—Ld—I
dt

L&

&

Hence, self Inductance of asingle coil is the ratio of induced emf produced in the coil to the ratio of loss of
induced current with respect to time.

“d_ast
at

L=¢
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Therefore, self inductance of asimplecoil isnumericaly equal to induced emf produced inthecoil providedratio
of induced current with respect totimeis 1AS™.

14. Explain Faraday'slaw of electromagneticinduction and discuss L enz correction.

Ans—L aw of Electromagnetic Induction

1. First law—Whenever thereischangein magnetic flux linked with the coil changesinduced emf produced
inthecoil.

Theinduced emf lasts aslong as the change in magnetic flux linked with the coail.

2. Second law—Rate of change of magnetic flux linked with the coil isdirectly proportional to theinduced
emf.

If ¢, istheinitial flux at t,

If ¢,isthefinal flux at t,

%~ ¢ (D)

Ad_
At =Ke ..(2

For all practical purposes, K =1 ..(3)

Ad _
E_S ...(4)

For small time,

A

Aty o A_(l) =

9% _,

dt

From Eq" (5)
direction of induced emf isnot well definition emf without directionisuseless.
The direction of emf was calculated by lenz. The corrected formis called Faraday lenz law.
Faraday-lenz correction—Hence, emf induced in the coil opposesits cause, |n other wordsdirection of emf is

opposite to changein magnetic flux takes placein the coil.

The magnetic of induced emf inacircuit isequal to thetime rate of change of magnetic flux through the circuit.
Mathematically, theinduced emf isgiven by

,_ ~dds
dt
Thenegativesignindicatesthedirection of E. In caseof aclosdy wound coil of N turns, change of flux associated
with each turn, isthe same. Thereforethe expression for the total induced emf isgiven by

N30
dt
Theinduced emf can beincreases by increasing the number of N turns of aclosed coil.

E=

15. Derivean expression for energy stored in acapacitor.

Ans.—Capacitor iseither fully charged or fully discharged.

Therer isno any condition in between the two.

Fully charged means g = q and fully discharged meansq =0

Changing of acapacitor isacontinuous process. Therefore, small work donein terms of electrostatic potential,



dw =

By definition of capacitance

v-dq

q=CVvV

v_d
C

Usingineq (1)
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Therefore, total work donein complete changing of a capacitor,

Thiswork doneisstored in theform of electrostatic potential energy of acapacitor.

dw=".dq
C
dw=".dq
C
W= qg.dq
0c
1¢a
w=2;a-da
C1[g+1]
e 1+1 |
e ]
clL 2],
1 o
W_2_C[q ]0
1
W=—q?-
21
2
w=3
2c
1aq
2 C
_1a
2 C
But, q=CV
_1a
2 C
2\ /2
U:l.cv
2 C
u-1.cv?
2

81

(1)
(2
..(3)

(4

..(6)

(D)
..(8)

...(9)
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q
= —
Now, C v

Using ineq" (9)

Conclusion :
1

U==CV?=

2

1
—qVv
2C|

1
2

a4
C

2
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...(10)

..(12)
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MODEL SET-8

SECTION-II (NON-OBJECTIVE TYPE QUESTIONYS)
Question Nos. 1to 11 areof short answer type. Each question carries2 marks. 11x2=22

SHORT QUESTIONS

1. Differentiate betweenintrinsic semiconductor and extrinsic semiconductorsbriefly.
Ans.—Following arethe difference between intrinsic semiconductor and extrinsi ¢ semiconductors—

Intrinsic Semiconductors Extrinsic Semiconductor s

1 They arethe crystals of pure elements 1. When someimpurity isadded intheintrinsic

likegermanium and silicon. semiconductor, weget an extrinsic
semiconductor.

2. M.=n, 2. M_#n,

3. Theelectrical conductivity of intrinsic 3. Itselectrical conductivity ishigh.
semiconductor islaw.

4. Resistivity ishigher. 4. Resigtivity islower.

2. ATV toweris80mtall. Caculatethe maximum distance upto which thesignal transmitted from thetower
can bereceived.

Ans—Given that, h=80m, R =6.4 x 10°m
We have,

d=+v2hR

d= 2><8O%><106
\ 10

|d = 32x103m = 32km|

3. Definelnternet. Mention major applicationsof Internet.

Ans.—Internet—Theglobal network connecting millions of computersis known asnternet.
Themajor applications of Internet are asfollows—

E-mail,

Filetransfer,

World Wide Web,

E-Commerce,

Chat.

agrwODNE

4. Namethe spectral seriesof hydrogen spectrumlyingin ultraviolet, infra-red and visible regions ?

Ans.—Following arethe spectral seriesof hydrogen spectrum given under asfollows—
Lyman series—ultra-violet region,

Balmer series—visibleregion,

Paschen series—Infra-red region,

Brackett series—Infra-red region,

Pfund series—Infra-red region.

agrwbdPE
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5. Definehdlf life. Mention the relation between half-life and decay constant.

Ans—Half life—Thehalf lifeof aradioactive substanceisthetimein which the no. of radioactive atomsof the
substanceisreducedto half of itsoriginal value.

Relation between —life and decay constant can be expressed as—

~0.6931
x

T

6. Two dlits are made 1mm apart and the screen is placed 1 m away. What is the fringe width when blue-
green light of wavelength 500 nmisused ?

Ans—Giventhat,
2d=1mm=1x 10°m,
D=1m
A =500nm=500x 10°m
Aswehave, f=? A =5x10"m

_ DL 1x5x10

_E_ 107 =5x10"7"x10°
X

p

B=5x10"“m

7. What aretheimportant uses of polaroids ?

Ans.—Important uses of polaroidsareasfollows—

1. Sun glassesfitted with polaroid sheets protect the eyefrom glare,
2. Wind shields of automobiles area so made of polaroid sheets,

3. They areuseful in threedimensional motion pictures.

8. Alampplaced 70 c.m. from ascreen on one side produces the sameillumination asastandard 60 cd lamp
placed 105 c.m. away on the other side of the screen.

Ans—Giventhat,r, =70 c.m., r,=105c.m.

=2 l,= 60 cd
Aswe have,
L_r
I2 r.22
I, (70)?
o, -L1-— > or, |, x105x 105=60x 70 x 70
60 (105)
| _60><70><7O
! 105%105
80

|, =26.67cd] 1, === = 26.67cd

9. Namethe principleon which optical fibreworks. Mention itstwo applications.

Ans.—Optical fibreworkson the principle of total internal reflection of light.
Two applications are asfollows—
1. Itisusedfor optica signal transmission.
2. Itisused for transmitting and receiving e ectrical signal swhichare converted tolight by suitabletransducers.
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10. A prismof angle60° givesaminimum deviation of 30°. What istherefractiveindex of thematerial of the

prism ?
Ans.—Given that,
ZA = 60°,
om = 30°,
n="7?
We have,
A+dm
2 sin45°
n= A sn30°
sn— sin

11. Why does sky appear blue ?

Ans.—Sky appear blue due to the phenomenon of scattering of light. Aswe know that, the wavelength of blue
colour ismuch smaller than that of red colour. Therefore, intensity of the bluelight scattered is much morethan that
of thered colour. Thusthe blue colour becomesthe major colour and it so happen.
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SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

Question Nos. 12to 15 are of long answer type. Answer must be explantory and in your own language.
Each question carries5 marks. 4x5=20

LONG QUESTIONS

12. State and Prove Gauss'stheorem.

. 1 . ,
Ans—Statement—Total Electricflux is — timestotal electric charge enclosed by the given surface.
€

Mathematically, Gausslaw can bewritten as

q
o= - whereq=total enclosed charge
0

g, = aconstant.
Proof—L et us consider asolid sphere of radiusr of charge qis placed of its centre.
By basic def" of electric flux

- —

= fol dS P ...(l)
=
¢ § ds
¢=<j>s-dscos€) N @)
J
Since, electricfield (Z’) and areavector g arein the same direction Hence angle between them is 0°.
¢:c.f>sdscose
¢=4>gdscosO°
d=@eds
CJSS ..(3)
Sinceelectricfieldisconstant. Thereforeit istaken away fromintegration.
d=¢epds
985 ()
d=ex4nr? ...(5
Total electricfieldat pointP, = .9
4ne, r?
Usingineq's5 ¢ = 1 -%x4m‘2
4rme,

o= ...(1) Eq"(7) iscalled Gauss Law.

€y
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13.  Withthehelp of Gaussian surfacefind the electric field dueto uniformly charge distributed rod.

Ans—(1) Electrical field dueto uniformly chargedistributed rod.
Let usconsider auniformly chargedistributed rods, itslinear charge

densityisx:%...(l)

By

Thereforeq=AL ...(2) T
Wewant to calculate electric field at
point P which is distance away from
therod. Thedirection of electric. Of
Field and areavector is same therefore angle between themisO.
A Gaussian cylinder of radiusr can be drawn.

Using gauss law,

am®

+YFHF++FF+++

=" 3

€

<|>=2—(:...(4) [XL=qgineq"-2]

By basic def" of electric flux

¢:gﬁ?~d_s>cose
S

o= 95 € dsc03900+q‘> € dscosQO°+<jS g - dscosQ°
S S, S,

14. Stateand explain mathematica expression for alternating current passed through inductor and capacitor.

Ans—A.C.through L.C. [Inductor and Capacitor]—If Inductor and capacitor is connected in any circuitis
called L.C. circuit. Thetotal Emf of the circuit isasum of Emf of Inductor and Emf of capacitor

Total =0 ..(2)
E +E =0
_L.d_l+gzo
dt c
d q
L-—-==0
. ..(2

Dividing equation (2) L
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d g

dt LC
Ascurrent Increases the el ectric charge decreases.

,__da
dt
Usingin eg (3)

E{_Eﬂ_jL_o
dat\ dt LC

2
(¢, a)_,
dt= LC

dg. 9 _0_

dt? LC -1

1
= =W?
It Tc

2
%+W2q =0

..(3)

...(5)

..(6)

(7

eq (7) isthe second order different equationin “q”. The solution of second order different eq” be written as.

|qg= A-coswt + B-sinwt

Where
A and B are + ve constant
g=A - coswt +B - sinwt
At t=0,q=q,
gy =A-coswx0+B-sn0
d, =Ax1+Bx0
C|0=A
A=q,

Differenciating eq (8) w.r.t. “t”

%:A-g[coswth Bg[sinvvt]
dt dt dt
| =A-w][-sinwt] + B w coswt
| =—Aw sinwt + Bw coswt
At t=0,1=0
=—Aw xsinw x 0+ Bw x cosw x 0
0=—qO0wsin0+Bw cos0
0=—qOwx0+Bwx1
0=0+Bw

B=

s|lo

..(8)
..(9)

...(10)

..(12)
..(12)

..(13)
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Putting thevalueof A & B ineg. (8)
g =0 coswt + 0 sinwt

a4

eg"inthe general eqfor solution of second order differentation.

15. Definegenerator. Discussits different componentswith the help of diagram.

Ans—A.C. Generator—Generator isamisnomer in physics, it generatesnothing but it isa converter.

Generator isan electrical devicewhichisused to convert mechanical energy into electrical energy.

Principle—It workson the principle of electromagnetic induction. When acoili srotated in auniform magnetic
field induced emf is produced.

Componenets—Thereareis componentsin agenerator.

(i)  Armature—lItisacoil iswhich large number of turnsare present. It isrectangular in shape. Thewireis
made up of insulated copper wrapped around soft iron core.

(i)  Field magnet—Themain function of field magnet isto producelarge magnetic field. Parmanent magnet
or electromagnet may be used for this purpose but their strength must be very large. Therectangular coil isplacedin
between two magnet.

(i)  Slit Rings—R, and R, aretwo dliprings. It is attached with the armature cool. As coil rotated slip rings
alsorotates.

(iv) Carbon Brushes—B, and B, aretwo carbon brushes. It is compressed with the coil, as coil rotated it is
not rotated. These brushes are connected to the load through which output can be obtained.

Theory—BY def" of angular speed

0

W= T ..(1)
0 =wt ..(2
By def" of magnetic flux
$=B A e
¢ = BA cost
Using eq(2)
¢ = BA coswt ...(4)
For N-turnsin the cail,
¢ = NBA coswt ...(5
According to Faraday's second law,
_ —d¢
e= p ...(6)
—d
—[NBAcoswt |
dt
d
—~NBA—[coswt]
dt

—NBA w (—sinwt)
e = —NBAw (-sinwt)

e = NBAw sinwt ..(7)
Let usconsider
NBAw = ¢, ...(8)

€ = g, Sinwt ...(9
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| =1,sinwt
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200 20

|
_~ Carbon brushes

00000000

Alternating emf

...(10)

..(12)

..(12)

..(13)
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MODEL SET-9

SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

Question Nos. 1to 11 areof short answer type. Each question carries2 marks. 11x2=22

SHORT QUESTIONS

1. A wireof resistance 12Q iselongated to doubleitslength. Find the new resistance.

Ans—Giventhat, R, =12 Q
When thewireisstretched, then its volume will remain same, so we can will
L,A; = L,A, V(Volume)

L L,xL, L1

Aswehave, R =P-1=P =P
A AxL, \/
L2
12=p— L2
Y 1)
Similarly,
L2
—p—2 ...(2
R =P @
pLi
Dividing eq" (1), we get R_ Vz
R pli
Vv

R, =12Qx 4= 48Q

2. A wireof resistivity ‘P’ isstretched to doubleitslength. What will beits new resistivity ?
Ans—New resistivity will be remains same that is no changein itsresistivity. It is so because resistivity of a
substance does not depends upon its length shape and area of cross-section.
3. Definetransformer anstransformation ratio.

Ans—Transformer—It isadevicewhich isused to convert law alternating voltage at higher current into high
alternating voltage at lower current and vice-versa.
It works on the principle of mutual induction.
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Transformation ratio—Itisratio of number of turnsin secondary coil (N,) and number of turnsin primary coil

(Np).

K=—=2 where, k istransformation ratio.

4. Whatistheuseof astarter ?

Ans—When amotor isjust switched on, back e.m.f. iszero and hence dueto large current through the armature,
the motor may burn out. A starter is avaiable resistance. When it is used in series with the motor then due to the
resistance of the starter, asmall current will flow even in the absence of back e.m.f. when motor is switched on.

5. State Snell'slaw of refraction of light. Expressit mathematically.

Ans—Snells's law—It startsthat—" Theratio of sin<i to that of sin <ris constant for agiven pair of media.
“Mathematically, it can be expressed as

sini
n= m where‘n’ isconstant which iscalled refractiveindex.

6. Statetwo factorsby which the range of transmission of TV signal can be increased.

Ans—Two factorsare asfollow—
1. Range of transmission of TV signal can be increased by increasing the height of antenna.
2. By Amplitude modulation.

7. A carrierwaveof peak voltage 12V isusedto transmit amessage signd. What should bethe peak voltage
of themodulating signal in order to have amodulation index of 75% ?
Ans—Given that,

7 3
E.=12V, ma=75% = —=—
Aswe know that,

m < En
E.

Em = max X EC
=§><12=9
4

E =9V

8. Givethe symbol and truth tablefor ‘NAND Gate'.
Ans—Symbol of ‘NAND Gate’
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4| Y
.7
B
Truth table of ‘NAND Gate'
4 0\
Input Output
A B Y
0 0 1
0 1 1
1 0 1
L1 1 0

9. Definechoke coil. Mention two applications of eddy currents.

Ans.—Choke coil—A Choke coil isan electrical appliance used for controlling current isan a.c. circuit.
Two application of eddy currentsare asfollows—

1. Itisused ininduction furnance,

2. It isused in making dead beat galvanometer.

10. Writedown the Lens maker'sformulaand what do you mean by spherical aberration of alens.
Ans—Lensmaker'sformulacan be expressed as—
1 1 1
HMEEREN
f R R
Spherical aber ration—Spherica aberration of alensisdefined asitsinability tofocusall theraysof light falling
onit at asingle point.
11. Twolenses, onediverging of power 2 dioptresand the other converging of power 6 dioptres, arecombined
together. Calculate the focal length and power of the combination.

Ans—Giventhat,
Pl = _2D! P2 =+ 6D
Power of combination, P=P, +P,
=-2D+6D
Focal length of combinatioin,
f= 1 = l =0.25m
P 4

0.25

= m.| = 100 = 25cm
o
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SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

Question Nos. 12to 15 are of long answer type. Answer must be explantory and in your own language.
Each question carries5 marks. 4x5=20

LONG QUESTIONS

12. For virtual image, provetherelation

L _h_Nn-n
v u R
Ans—Refraction through convex surface—Virtual image Assumption—
(1) Thespherical surface must be very-very thin.
(2) Theobject must lie on the principle axis and object is apoint object.
(3) Theangle made by object, image and normal must be very-very small.

N

i N
Air (n) NA
Rarer :

Prin. _ -1 o
<+«—\Uu <+«——R—>
“«— v >
Convex surface
In AOAC
i=a+9d ..()
For smaller angle,
a=tana
5=tans ..(2
i =tana + tand ..(3)
In AOAM
tanOL—ﬂ 4
MO ...(4)
But, MO =PO ...(5)
tanoc—ﬂ 6
PO ...(6)
In  AACM
tanOL—ﬂ 7
MC ..(7)
But, MC=PC ...(8)
AM
tano = —— ...(9)



Model Set (Class-XIl) 2017

Usingineq" (3)

I

PO PC

In  AIAC
r=f+3
For smaller angle,
o =tanf
d=tand
r=tanp + tand
In  AIAM
AM
tanp = —
P MI
But Ml =PI
AM

tanp = —
b=

Usingineq"(13)

(AM Alvlj
= —+—

Pl PC

Using Snell'slaw
sni _n,
snrn

For smaller angle,

sini =i
sinr =r

ni=nr
Using egn (10) + (17)

AM AM AM AM
n|—+—|=n| —+—
PO PC PI PC

( 1 1] (1 1]
n|—+—|=n| —+—
PO PC Pl PC
SR UL L

PO PC Pl PC
n,no_n 0
Pl PO PC PC
o, ono_n-n
Pl PO PC

95

...(10)

..(12)

..(12)
..(13)

..(14)
...(15)

(17

..(18)

...(19)

...(20)

..(21)
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Using proper sign-convention,

Pl =-v

PO=-u (22
PC=R

L _m_n-n ..(23)
V. _u R

13. Using application of Gauss'slaw find theelectrical field to uniformly chargethin shell in case of point lies
outside, on the surface & inside the charge shell.

Ans—Electricfield duetouniformly charged thin shell—
If point liesoutsidethe shell.
Let us consider a thin spherical shell of radius “r”. Its surface charge density “c”. Its charge distribution is
uniform. By def" of surface charge density
_ charge
surface area

o S = (=4nr’c ..(1)

- 4nr?
Wewant to find electric field at point Pwhich isoutside the shell. It is R distance away from centre of Original
shell.

Original shell surface area - 4nr’

My

~ \t R
Gaussian sphere
Surface area = 4nR’

By GaussLaw ¢ -4
80

Anr’c

o= ‘. ...(2)

By basic def" of flux
o=de-ds
o= gSsdscose

o= gSs-dscosO (.. Zand dsarein samedirection)

(I)z(f)g-ds
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o= sqg ds
d=¢-4nr?
By eq” (ii) and (iii)

2
4rroc e AR

€9

o r?

g'gzg ..(4)

Eq" 4isgenera eq' for electric field dueto uniformly charged thin shell. If point P lies outside the shell
Casell If point P lies on the surface of shell.

Gaussian surface

+ Original surface

Inthiscaseradiusof original shell and Gaussian sphere are equal

i.,ee r=R
Usingin eq™-4
c r’ o
8:—-—2=—
g, R° g
g=2 ..(5)
€9

Eq" 5isgeneral expression for electric field when point is on the surface of shell.
Caselll. If pointliesinsidethe uniformy chared shell.

Surface area - 4nr?

+ Gaussian surface

According to Gauss Law
_4a
¢ ‘. ...(6)

Where g isenclosed surface charge but Gaussian surface enclose no charge.
q=0 ..(7)
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0
¢=;=08=0 ...(8)

Insidethethin spherica shell electricfieldiszero.

14. Explaintheapplication of p-njunction diode asrectifier.

Ans—APPLICATION OF p-n JUNCTION DIODE AS RECTIFIER

A devicewhich convertsalternating current (a.c.) into direct current (d.c.) isknown asrectifier.

The processof converting a.c. into d.c. isknown asrectification.

Principle—Junction diode conducts only when forward biased and it does not conduct when reverse baised.
Thisfact makesthe junction diodeto work asarectifier.

Junction diode asa half waverectifier.

Therectifier which convertsonly one half of a.c. into d.c. iscalled half waverectifier.

Thecircuit diagram of half waverectifier.

Junction Diode

l Output
RL§ Voltage

.

Transformer

Wor king—When positive half cycle of input a.c. signal flowsthrough the primary coil, induced em.f. isset up
in the secondary coil due to mutual induction. The direction of induced em.f. is such that the upper end of the
secondary coil becomes positive and lower end becomes negative. Since upper end of secondary coil is connected
to p-region and end is connected to the n-region of thejunction diode, so thejunction diodeisforward biased during
the positive half of input a.c. Thus the junction diode conducts and flow of current startsin the direction shown by
arrows. Theoutput voltage which variesin accordancewith theinput half cycleis obtained acrosstheload resistance
R.
) When negative half cycle of a.c. input flows through the primary coil, again induced emf is set up across the
secondary coil due to mutual induction. Now the direction of induced emf is such that upper end of the secondary
coil becomes negative and lower end becomes positive. So the juction diodeis reverse baised. Hence the junction
diode does not induct and therefore. We got no output across the load resi stance during negative half of input and
corresponding output voltage are shown infigure.
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A.C. input
NN

O wt

U 2n 3n \_J 4

Intput

NN NN

T 2 3 4
D.C.n Output " "

Wt —

Output

Sinceonly half of the portion of thewave (input signal) is obtained as output in theform of d.c., so the junction
diodeiscalled ahalf waverectifier.

Disadvantae

1. Sincethe output signal isdiscontinuous, so the efficiency of half waverectifier issmall.

2. Theoutputisnot d.c. butitisafluctuating for pul sating (d.c.) which containsa.c. components or expression
for output d.c. voltage

output d.c. voltage = mean load current x load resistance

eV, =1, xR

=To where |, isthe maximum val ue of the secondary half wave current.
T

But

ld.c.

Vd.c. ZEX RL
T

15. Explainwiththe help of neat & |abelled diagram the principle of Davison & Germer experiment.

Ans.—Davission and Ger mer Experiment—

Davission and German experiment established the wave nature of electron. They use the deflection effect of
electron radiation scattered by thecrystals.

Following aretheimportant components of experimental set up—

1. Electron gun

2. Nickel crystal

3. Movable detector or collection.

1 Electron Gun—The main function of electron gun isthe supply of electron. Electron issupplied by the
filament made up of Tungsten. For controlled emission of tungsten, filament iscoted with Barium oxide. Thefilament
actsasan Emitter. Electron gunis heated with low tesnion wire.

2. Nickel crystal—It behaves like linear scale. All electrons emitted by electron gun is collected by the
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Nickel cyrstal and scattered in all the direction.
3. Movable Dectorsor collector—The main function of collector isto collect all the electron scattered by
the Nickel crystal. It isconnected Galvanometer, So that catching of electron can be detected.
Experiment set up—

Itisobserved when ¢ is50°the emiss on of electronismaximum. The corresponding voltageisobserved 54 volt.
For Linear scale,

0+¢+0=180° ..(1)

20 + ¢ = 180° ..(2
But, ¢ =50° ..(3)
20 + 50° = 180°

20 =180°—-50°=130°
According to De-Broglieegn :

1227

}\’expt zon (5)

But, V =54 volt ...(6)

_ 12.27 A0

expt Ja



L
7.348
heoqn =167

Theoretical value:
According to Bragg's law,
nA = 2dsing

forn=1
Mpeory = 20SINO

For Nickel crystal,
d=0.91A°
0 =65°

Using ineq" (10)

Mpeory = 2% 0.91 x Sin65°
=2x0.91 x 906
=1.648 A°
=1.66 A°

=1.66A°

A

theory
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(D)

..(8)
..(9)
...(10)

..(12)

.(12)

Since, theoretical value of wavelength and experimental value of wavelength are nearly same. Hence, wave

nature of electron can be established by Davission and Germer.
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MODEL SET-10

SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)
Question Nos. 1to 11 areof short answer type. Each question carries2 marks. 11x2=22

SHORT QUESTIONS

1. A wireisstretched 50%, Calculate % changein itsresistance.
Ans—When awireis stretched then its volumewill remain same, and we know the rel ation—

R_(LY
R (L

Here, it isgiven that thewireis stretched 50%, So,
We can write—
50

L,=L,+—L
2 1 100 1

Changeinresistance, R=R,—-R,
=225R -R,
=R, (225-1)
=R, x125
changein resistance
origina resistance

% Changein resistance = x100

R x1.25
~ R x100
= 125%
2. Expresstherelationship between commercial unit of energy and S.I. unit of energy. Expressthe general
formulaof Joul's heating effect of current.
Ans.—Relationship b/n commercia unit of energy & S.I. unit of energy can be given by—

x100

|[1kwh = 3.6x10°J|
Expression of Joule's heating effect of current,
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3. What will bethevalue of current ‘I’ inthecircuit which is shown here under—

—_ 2V

Ans.—As per the circuit, we can write—
R, & R,areinseries, SOR, =R, + R,
=30Q+30Q=60Q

Then,
1 1.1
—_———
R, R R
11,1
R, 30 60
1 2+1 1 3
R, 60 R 60
-9 20
R, 3
V=R 1=¥_2_1_4,
R 20 10
| =0.1A

4. Define Astingmatism. Which lensis used to removethe defect of Astingmatism.

Ans—Astingmatism—It is that defect of the eye due to which a person cannot focus on both horizontal and
vertical linessimultaneoudly.

A cyclindrical lensisused to removethe defect of astingmatism.
5. Definemirage. What isits cause.

Ans—Mirage—Itisanoptical illnsion dueto which we seealayer of water at ashort distance ahead of usina
desort on avery hot day, when actually thereisno water at all.

Itisproduced by thetotal internal reflection of light caused by atmospheric refraction.

6. Theimageof acandleisformed on ascreen by aconvex lens. It half of lensis blackened then what will
be the size of image ?

Ans—The ray coming from any point of candle meets at the same point after refraction through haf portion,
whereit meetsin case of total lens. So, full imageisformed but intensity of image decreases.

7.  What change will occur when alensis dipped in water ?

Ans—When alensisdipped in water then its power decreases and so focal length increases but geometrical
nature of the lens does not change.

8. Statepropertiesof photons.
Ans.—Properties of photonsare asfollows—
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1. A photon travelswith a speed of light in vaccum,
2. A photon has zero rest mass.

9. Inaparalel plate capacitor with air between the plates, each plates has an area of 6 x 10~ m?and the
distance between the platesis 3mm. Cal cul ate the capacitance of the capacitor.
Ans—Aswe know that,
€ A
d

_ 8.85x 102 x6x10°3
3x10°

C=

|C =17.70x1072F|

10. Definework function and thereshhold frequency related to Einstein's photoel ectric effect.

Ans—Work function—The minimum amount of energy required to take out an electron from the surface of
metal, iscalleditswork function.

Threshhold fequency—Photo-electrons are not emitted from the surface of a metal if the frequency of the
incident light islessthan aparticular minimum value. Thisminimum frequency is called threshhol d frequency.

11. Statetwo usesof Photo diode.

Ans—Two uses of Photo diodes are as follows—
1. They are used as photo detectorsto detect intensity of radiation.
2. They are used aslight operated switches.
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SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

Question Nos. 12to 15 are of long answer type. Answer must be explantory and in your own language.
Each question carries5 marks. 4x5=20

LONG QUESTIONS

12. Stateand explain Lensmaker'sformula.

Ans—Thisequation isused for manufacturing lens. Thereforeit is called |lens maker's equation.
Following aretheimportant assumptions madefor lens maker'sformula.

1. The spherical must be very thin

2. Thedistance from poleto optical centremust be very-very small.

3. The angle made by object, image and normal must be very-very small.

v

<«— R;

For refracting surface XAY

n_n_n-n
v u R
Vi=Rl,
u=-PO
R =RC

Using in equation (1)
n, + n n—-n

Rl, PO PC,
P, isvery-very closeto “C”
Pl,=Cl,
PO=CO
PC, =CC,

(D)

(2

..(3)

..(4)
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NN non
Cl, CO CC,
For refracting surface XP,Y
o _hh
vVvooR
V=Pl
Vi=Rl,
R2=—P2C2
N _hoh
Pl Rl PG,
N _Roh
PI Rl PC,

P, isvery-very closeto “C”.

Pl =ClI
Rl,=Cl,
PC,=CC,
n_ N _N-n
Cl Cl, CC
adding eq” (5) and (10)

N, n=n
Cl, CO CcC,
n_n_n-n
Cl Cl, CC,

{i+i}:(n— ) ! + 1
"o "co L CC, CC,
aeo (" e e
Cl CO n J|CC, CC,
Sl
Cl CO |n CC, CC,

1 1 1 1
—+—=(n-1) +
Cl co cc, ccC,

Using proper sign-convention,

..(5)

...(6)

. (7)

..(9)

...(10)

..(12)
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Cl =v
CO=-u
CC,=R ...(12)
CC,=-R,
1_1:@_1){&_;} (19
vV u R R
According to lensequation
111
v u f ...(14)
1 1 1
0354 B
Equation (15) iscalled lens maker's equation,
1
But, 7=P ...(16)
1 1
P=(n-1)| =-=
" ){Rl Rj il

13. Stateand explain interference of light. Find conditionsfor constructive & destructive interference. Also
finditsexpression.

Ans—Interferenceof Light—Interferenceisthe superposition of two light waves due to which non-uniform
distribution of energy takes place in the medium. Due to interference of two light waves redistribution of energy
takes place in the medium. The points at which intensity of light is maximum is called constructive intereference
while at some pointsin the medium at which intensity is minimum is called distructive interference. Constructive
interferenceisalso called Bright fringes. Destructiveinterferenceisalso called Dark fringes.

The constructive pattern of constructiveinterference and destructiveinterference pattern of light. If interference
patternispermanent onthescreen thenitiscaled sustained interference pattern. Following aretheimportant conditions
for sustained interference pattern—

Thetwo light source emitslight wave contiuously.
Thetwo light source must be very-very close to each other.
The light wave should be of nearly same wave length.
Theintensity of light of two source must be nearly same.
Thetwo light source must bein same phase or constant phase.
Thelight source must be narrow.
CONDITIONS FOR CONSTRUCTIVE AND DESTRUCTIVE INTERFERENCE
L et us consider two light waves represented by the equations—

SouhkhowbdpE

y, = A, sinwt ..(1)

y,=A,sin (wt+9) .2
By definition of interference,

Y=Y,*tY,

=A,snwt+A_ sin (Wt + )
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=A, snwt+A [snwt-cosd + coswt - sind]
=A,sinwt+A_sinwt-cosd+A, coswt-sind
=[A,+ A, cosd] sSinwt + (A, sin d) - coswt

Let usconsider,
A +A,cosd=A cosf
A,sin5=Asino

Usingineq"(4)
y =A cosO snwt+ A sino - coswt
y=A[sinwt+ cos6 +coswt-sino]

|y: Asin(vvt+9)‘

eq" (7) isthe general eq"for superposed wave which is periodic in nature.

Taking square of eq" (5) and (6) and then adding.
(A;+A,cosd)?=A?cos? 0
AZsn?5=A2sn?0

A, + A% cos’ § + 2A A, cosd + A%, Sin? §

=A2[cos’ 6 + sin? 6]

AZ+2AA,cosd+ A2 [ cos § + Sin? §] = A?
A+ 2AA,C088 + A, = A?

But A=

| =A% +A?+2AA, cosd
—  Conditionsfor constructiveinterference or bright fringes—
For constructiveinterference, intensity must be max™,
For ., C0Sd = max™=1
General value,

o = 2nn
By definition of periodic function.

Path differnece — 21 « phase difference
T

Xzixfi
2n

x=ix2nn
21

eq"(15) istherequired conditionsfor constructive interference.
—  Conditionsfor destructiveinterference or dark fringes—
For destructiveinterference, intensity must be minimum,
For I min™, cosd = min™=-1

General value,

d=(2n+ L)nt
By def" of periodic function,

Path difference — Zl « phase difference
T

X:ixé
2n

(4

...(5)
...(6)

(7

...(8)
...(9)

...(10)

..(11)

..(12)

..(13)

..(14)

...(15)

...(16)

..(17)

..(18)

...(19)
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x:%x(2n+1)n

A
x:;x(2n+1) ...(20)

Thisistherequired condition for destructiveinterference.

14. Discusstheory of interferencefringeand find its expression.
Ans—Theory of Interferencefringes

Ne—oa—»®n

Slit

Screen

L et usconsider two light sourcesareplaced at S, and S,. Thedistance betweentwolight sourceis‘d’. Thescreen
is‘D’ distance away from the dlit or source of light. O isthe mide point of S, and S, therefore,

AP =(y—-d/2) ..
BP=(y +d/2) .2
In  ASPB -
(S,P)? = (S2B)* + (BP)? ..(3)
(S2P)2=D? + (y + d/2)? ..(4)
In  ASPA -
(S,P)? = (S1A)? + (AP) ...(5)
(S, =D?(y —d/2)? ...(6)

Substracting (6) from (4)
(S,P?—(SP)?=D*+(y +d/2)*—[D* + (y — d/2)7]

2

2
(SP+SP) (SP-SP) = D2+y2+d7+yd—D2—y2—d:+y°’

(SP+SP)(S,P-SP)=2yd ..(7)
(S2P + S1P) - x=2yd
Using approximation method,
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SP=D
SP=D

(SP+SP)(D-D)=2yd
x x 2D =2yD

_yd
D

For constructiveinterference,
X=nNA

nk:y—d

X

D
d
Itisthe genera value of n™-fringe.

y_n?»D
" d
Forn=1

For n=3
v, = 3D
3 d
For destructiveinteference,

A
x=(2n+1)-=
2

W_(onsp
D 2

y_(2n+ﬂxD
2d
It isthe general value of n" fringe—

_(2n+D2D
AT
Forn=1
3D
%‘E
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...(8)

...(9)

...(10)

..(12)

..(12)

..(13)

..(14)

...(15)

...(16)
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Forn=2
y, = 5,.D
2 2
Forn=3
V. = 72D
* 2

15. Findtheédectricfieldontheaxial lineof electricfield.
Ans—Electricfield on theaxial line of electricdipole.

..(17)

|« »P
A I 0 |
b S <« ° >
(midpoint) q E, E,

Let us consider an electric dipole of length “21”. Negative charge (—q) isplaced at “A”. Positive charge (+q) is
placed at “B”. Axia lineisast. line which passes through both —ve charge + ve charge.

Wewant to calculate electric field on axial line of electric dipole at point “P’. Whichis“r” distance away from
themid-point of theelectricdipole.

E isthe electric field due to (—ve) charge which is acting inward. E; isthe electric field due to (+ve) charge

which isacting outward.

AP=(r+1) ..(D)

BP=(r—1I) ..(2)
1

E = A ...(3)

= X >
ute, (AP)
Usinginegn. (1)

P g .4

X 2
ur &, (r+|)

1 q
2 = X 2
ure, (BP)
Using egn (2)
1
2= X A 2
ure, (r-1)
Sincek, > E;
Total electricfield at point ‘p'—
E=E,-E ..(7)
1 q 1 q

= X 2: X 2
urte, (r—1) 4ne, (r+1)

s
ute, \ (r+1)° (r=1)°

q [(r+|)2—(r—l)2}

ur €, (r+|)2

...(5)

..(6)
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q {r2+lz+2rl—r2—lz+2rl

Cune, (r=1)°
1 2-(2q)r
= 2 ...(8)
un €, (12 -12)
But, 2lg=p ...(9)
1 2pr
ute, (I‘z—lz)z ...(10)
Eqgn. (10) isthe general egn. for electric field on the axial line of electric dipole.
Spl. Case— If r>>| ...(12)
Inthiscase“l” can be neglected.
=0 ..(12)
Usingin egn. ...(10)
1 y 2pr
> un e, (r’-0)°
Epia = ! Xzer
Urte, r
1 2pr
E. = il st
T X (3 ...(13)

Q. Electricfield on theequitorial lineof an electricdipole—

<«——equitorial line
P

A B
Je— ——»0¢—| —»+(

Let us consider an electric dipole of length 2|. Negative charge (—q) is placed at ‘A’. Positive charge (+q) is
placed at B.

Equitorial lineisasdt. linewhich is perpendicular to the line and passes through mid point of the electric dipole.

Wewant to calculate electric field at point ‘p’ which isplaced on equitorial lineand ‘r’ distance away from the

mid-point of the electric dipole. g istheelectricfield dueto—ve chargewhich isacting inward. E; istheelectric
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field dueto +ve chrge which is acting outward.

PA=(rz+12)"

PB:(r2+I2)1/2 ..(2)

__1
um eo (PA)Z ...(2)
Using egn. (1)

1 q

= X
une, (r2412)"

1 q

X
urn e, r2+12 ..(3)

Elz

1 1
= X

um EO (PB)2 ...(4)
Usinginegn (1)

E,= 1 X 1
ur &, (r2+I2)

1x2x2

1 1

E = X
2 ute, (r2+1%) ...(5)

SinceE, & E,areequal.

E =E, (s) ...(6)
Total electricfieldat point‘p’ :

E = E? + E2 + 2E,E, c0526 ..(7)
Using egn. (7)

E = X2 + X% + 2XX 0520

= \J2x% +2x% c0s20

E = /2X*(1+ c0s26) ...(8)
But, (1+ cos0)=2cos’6 ..(9)

E=+2x*-2cos’ 0

E =+/4x?cos’ 0

E =2xc0s0 ...(10)
In  AAPO

OA
CoSO =——
OoP

cosO = W ..(12)
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Using egn. (11) & (6) in egn. (10)
E = 2x cos

|
(rz2 412
1 q I
X X
dne, (2 +I2)l/2 (r2+I2)l/2
1

E= X 9
4n e, (I’2+|2

E=2xE x

)1/2

E=2x

)1+1/2

1 2lq
E= X
47'[60 (r2+|2)3/2 (12)

But,2lp=p ...(13)

1 p
E= X
47[@0 (r2+|2)3/2 (14)

Eqgn (14) isthe general expression for electric field on the equitorial line of electric dipole.
Q. Electrical field duetoapoint charge—

A Y-axis
=
A
q, (Test charge)
.
fi
g (Curve charge) X-8XiS

Electric field can be defined asforce acting per unit test charge. Force between source chargetest charge—

1 99
F=
UTEEOX r? (1)

By def" of electricfields

F:
E=—
% (2

Using egn. (1)
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1xﬂ2

4nE, T ()

Itsunit vector form—

e 1

q -
x=n ..(4d)

dne, T

Thedirection of electric field and unit vector isin the some direction. By def"of unit vectors

A=— ..(5)

ot A,
dne, r r
E = X—X I
dn e, r3 ...(6)

Eqn. (6) isthe vector form of electric field.
By def"of displacement or position vectors

T:xf+yi+j2 ..(7)

(T):«/x2+yz+z2
r=(+y2+22) "

1/2x3

...(8)

rP=(x®+y*+2°)
Using egn. (7) & (8) in egn. (6)
1 o qxf+yﬂzl§
dne, (C+y2+Z0) ...(9

E -

Eqgn. (9) isthe standard egn. for electricfield is vector form—
Takingitsx, y & z—components:

1 q X

= X

dne, (X*+Y’+Z

1 qy

= X

Y 4nleo (X +y?* +7%)*? ..(10)
q z

Ez= X

dne, (X*+Yy*+2°)

X 2)3/2

3/2




