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General Instructions:

1. There are 35 questions in all.
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All questions are Compulsory.

This question paper is divided into five sections. A, B, C, D and E.

Section-A consists of eighteen (1-18) objective type questions each of 1 mark.
Section-B consists of seven (19-25) very short answer type questions each of 2 marks.
Section-C consists of five (26-30) short answer type questions each of 3 marks.
Section-D consists of two (31-32) case study type questions each of 4 marks.
Section-E consists of three (33-35) long answer type questions each of 5 marks.

There is no overall choice however an internal choice has been provided in Section B, C, D
and E. You have to attempt only one of the given choice in such questions.

Use of calculator is not permitted.

SECTION-A

AfewTa sifafmar N, + *He, —» X + 'H, ¥, X frae fewm s 22 1

(a) O, () "N, () "0, @ "N,

In the nuclear reaction “N, + ‘He, — X + 'H,, X represents:
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(@ O, () "N, () 7Oy d "N,

2. TRt BT g H IR FEHE e h GHRK I SR AR H HreT T 21 SfEfdd @R
At difaes Tl 2: 1
(a) G T (b) FAHE F AR () T A (d) Tt et

A bar magnet is cut into two equal halves parallel to its magnetic axis. The physical

quantity that remains unchanged is:

(a) pole strength (b) magnitude of magnetisation
(¢) moment of inertia (d) magnetic moment

3. frelt wem | TR e wwa X-fRn, e g oiR ifedi W & fow frefafed ® 9@
FH-H s e THE wd 82 1
(a) T A (b) = (c) mafa (d) =

Which of the following physical quantity remain the same for X-ray, red light and radio
waves when travelling through a medium?

(1) wavelength (b) speed (c) frequency (d) momentum

4. f&gt goft LC ufwar &, St fFEt ac. S @ WA ®, @9 &1 omgfa ¥ 9fg e W T
EIGRIGH 1
(@) Yeawa: sgd 2
(b) Yaewd: Tt @

(c) e TG Afushad & St § 3R fRY seat I @ St 2
(d) TeS R I B Wt SR R =t 2

In a series LC circuit connected to an ac source, with the increase in the frequency of the
source, the net reactance:
(a) increases linearly

(b) decreases linearly
(c) first increase to become maximum and then decreases to zero

(d) first decreases to become zero and then increases

5.aﬁ%@%ﬁuﬁﬂﬁﬁ%ﬁwﬁﬁgaﬁqwx%aﬁ?ﬁwg%lﬁmﬁgmqw%

%, &l dierar gt 1
Iy Iy

(a) n (b) 5

() I, (d) I

In Young’s double-slit experiment, the intensity on the screen is I, at a point where path

difference is A. The intensity at the point where path difference g is:

@ 2 o) 2
() I (d) zero
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6. Frafafiad § @ SF-H el frdt %o & Ham & WU SN Hag 2 sl auresd o famo

1 e wed 22 1
PA Pa
(a) (b)
> A >\
PA Pa
(c) (d)
>\

Which of the following figures represents the variation of a particle’s momentum with the
de Broglie wavelength associated with it?

PA PA
(a) (b)
» A » A
PA Pa
(c) (d)
>\
7. 1S HHAA qUT Fehdl 591 R o foRdl Staael <901 W SOad Y @l 81 TEtdd 9 hiE el
T B © formeRt B 'l 8 1
R R
@ ® (0 R (d) 2R

A plane wave is incident on a concave mirror of radius of curvature R. The reflected wave

is a spherical wave of radius:
R R

@ - &) = (© R d 2R

8. fordl wiea Mot 1 STTHA Hd THT el Uehl %01 & oy Goee qreet ad Sifrehad g
ST YHTE HI0 (9) B E: 1
(@) 0° (b) 90° (c) 180° d) 45°
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10.

11.

12.

13.

14.

15.

The impact parameter for an alpha particle approaching a target nucleus is maximum
when the scattering angle (9) is:

(a) 0° (b) 90° (c) 180° (d) 45°

FE o fom H $9% 9% 9o (e 4/3) ¥ W R o # delRd W T A % IS
& FW & frd fog @ @ R 98 famm H #1 » 9fae S 33T g0 Wi el &1 p 1 9=
2 1
(a) 15 (b) 20 (c) 25 (d) 33

A small object lies at the bottom of a vessel filled with water (refractive index 4/3) up to a
height H. When viewed from a point above the surface of water, the object appears raised

by n percent of H. The value of n is :
(a) 15 (b) 20 (c) 25 (d) 33

et o fieX d5d &5 e g @2 1

What is the electric field inside a conductor?

TF p JIRIEEHA AT AR H IHHT GA @ W qH o0 Gier S 1 W aR H R wiaeewa

fopet =rit? 1
A wire of resistivity p is stretched to three times of its original length what will be its new
resistivity?

X, SR Y, ®, ¥ ®F atfue feer @7 1

Out of "X, and *Y,, which one is more stable.

.................... R e T TRt w1 wifd sgeRR w2 1

The semiconductor behaves as an insulator at ....................

Sa fordt "enfe 1 afecwistl & 9 *E wegd gred qofa: s fan s @, 9 S9eh o &
79 H et o TG e F S /) 1

The capacitance .................... from its vacuum value, when the dielectric is inserted fully
between the plates of a capacitor.

.................... illustrate the particle nature of light.

frdor (16-18) 31 oM fau U - S stfumed (A) X WU &WUT (R)| o faw T e W @
wEt I T

(@) A 3R R I 94 2, $iX R, A HT Gt =@ 2
(b) A R R I TF 2, R, A H &t =@ & R
(c) A 9 8, Wg R 30A 2l

d) A & ? R R H @ R

Directions (16-18) Two statements are given one labelled Assertion (A) and other labelled

Reason (R). Select the correct answer codes given below.

(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true and R is not the correct explanation of A.
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16.

17.

18.

19.

20.

21.

(¢) Ais true abut Ris false.
(d) A is false but R is also false.

afrmes (A) :  erfures gfaae o fofor § sHfem o T W fafas & adFar & S

21 1
HIUT (R) . fafeasi =t qorm o swifem o S o ifus g 2
Assertion (A) : Silicon is preferred over germanium for making semiconductor devices.
Reason (R) : The energy gap for germanium is more than the energy gap for silicon.
afiere (A) : frdl uRERE ufeiferh g Scae grhig o ST warg SN ST
W fsf T w2 1

HIUT (R) ;TR o it Sea TR &5 THEHM e g

Assertion (A) : The magnetic field produced by a current carrying solenoid is
independent of its length and cross-sectional area.

Reason (R) : The magnetic field inside the solenoid is uniform.
AT (A) : FFell fog@ & o fofell 95 99 oF =9 IR foRdl stEer &l 9 &E | fomen
T ®E I B R 1

HITT (R) : TR faga w1 el = e 2

Assertion (A) : Work done is moving a charge around a closed path in an electric field is
always zero.

Reason (R) : Electrostatic force is a conservative force.
SECTION-B
ST a0 fohE YR I B ©7 I 90l &) W 9@ I el Sl 27 2
HYCAT

X-THeol foFg R 3= Bl 27 9 fRon o &g |1 S fafe)

How are infrared wave produced? Why are these waves referred to as heat waves?
Or

How are X-rays produced? Give any two uses of these.

forelt Tael o *1 ear +5D @1 S 3@ | 1 TRl g9 ° gEE S @ d 7@ 100 cm BhE
T & el g I Wi FIEER I T TE S B YqedHIh qiehford Sifewl e - i
F1 SR 1.5 2 2
The power of a thin lens is +5D. When it is immersed in a liquid it behaves like a concave

lens of focal length 100 cm. Calculate the refractive index of the liquid. Given refractive
index of glass = 1.5.

ST el @ N a2 wEge W] % faw sae we fafey 2
arerar
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22,

23.

24.

25.

26.

27.

28.

T &fd 1 R fafen) Tifas o et 9 97 69 gRR gafid 872

What is meant by ionisation energy? Write its value for hydrogen atom?
Or

Define the term mass defect. How is it related to stability of the nucleus?

T>0K® T ffdt n-T#R 3R p-TFR & sefameri & fou s 9ve smw wifau) 2

Draw energy band diagram for an n-type and p-type semiconductor at T > 0 K.
T kg Wi i R S & greshig gl A 3R B Wl STiferen Rk eier 0.96
3R 500 1 FEHE TGt A IR B F TR 2

Define the term magnetic susceptibility. Two magnetic materials A and B have relative
permeabilities of 0.96 and 500. Identify the magnetic materials A and B.

feR-Sgfaet ¥ Foim fom &1 Sco@ FINT iR 30 I ot o fou 9w w9 9 fafew 2

State Coulomb’s law in electrostatics and write it in vector form, for two charges.
iy fre R wfqamn 9 fir= 82 2

How does resistance differ from impedance?

SECTION-C

Ry SRE H W " p-n WY SRSl % 3w ¥ fedt qof @ feewdt w6t fwenfafy

T § e Hifs) 3
3Tgar

el p-n WY SHEE 1 V-] Afvenaioe ifaw =men s fF sEe & w9 sty

e g faeso & fau Sugs s €

With the help of circuit diagram, briefly explain the working of a full-wave rectifier using

p-n junction diode.
Or

Draw V-I characteristics of a p-n junction diode. Explain how these characteristics make a
diode suitable for rectification.

STHA &1 THIE T &1 9w fafewl g3 & g0 I8 9uemse & Ak fmel o-F0 & s
Sl & A R I S A IH T W R T9E T_mM? 3

Define the term-distance of closest approach. How will it be affected for an a-particle, if
kinetic energy of the particle, is doubled?

o fRE og oF U8 Wl 330 nm AUREd oF WETH! YRl g YW fher S ® oal sEd
TR S SedtSid el €1 39 YRS W gl Scdsid oh feiu 3.5 x 1077 Wi Freta| sl
=fgul 3
Yiiehfeld whifSIT:
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29.

30.

31.

(i) emafaa fafeon &1 s, qen
(ii) RIS Teiae i Tfaw il

Photoelectrons are emitted from a metal surface when illuminated with UV light of

wavelength 330 nm. The minimum amount of energy required to emit the electrons from
-19

the surface is 3.5 x 107 J. Calculate:
(i) the energy of incident radiation, and

(ii) the kinetic energy of the photoelectron.

(i) Frel T foe A 2 fe e Tt p S R o e g s ey o
-0 ¢ o fau =S W= it 3

(ii) A€ & ThEHH & 7, 9 @ gm?

-

(i) Obtain expression for the torque

experienced by an electric dipole of dipole

moment ? in a uniform electric field E .

(i1) What will happen if the field were not uniform?
3redar

12 pf o X HEEH HEIFS U7 FH W WAGA § IR TW "anH & fo ¥ 50V # Sei gt
21 30 TaeA | G Fa Sl a2 yehor § 92 @ ot W um o 9 i)
Two identical capacitors of 12 pf each are connected in series across a battery of 50V. How

much electrostatic energy is stored in the combination? Find the charge drawn from the
battery.

fartas & 1 frem fafaw Hev § s=men #ifve % 3 fF9 7R =mEEm 2 3
State the two Kirchhoff’s laws. Explain briefly how these rules are justified.

SECTION-D (CASE STUDY)

iives 3| o 2| 1 qeH w3 © Sefeh SEE el W Bl 98 gweH R V=R | %
fem %1 gwed 2, 9 T R 9% gt ufady i ufewfd s @ oiR T gt wreiw
Fleprll § TG X Thd B, WIR o8 W o W 1 ueH widl © o el S| w1 fem e
Fx & & VIR [ o e wre e ® srefq R, VW fRk T@ s 2

() @ g G e 1
(@) J=ocE () p=JE (c) E=p]J (d) (a) 3R () =F
(i) 3 KQ Wichiush o foli & de 12V &1 fawamRr o w21 3o o fhad faga o) e
w2 1
(1) 3mA () 4mA () 4A (d) 48 mA
OR

g =kl () i fom fafam)
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32.

(iif) AU o A9 ONE (o) 1 IRAMHG FifoQ 1
(iv) ©N S () hEt Ui - wfew = st 1

A resistor obeys Ohm’s law while a diode does not. The assertion that V = IR is a
statement of Ohm’s law is not true. This equation defines resistance and it may be applied
to all conducting devices whether they obey Ohm’s law or not. The Ohm’s law asserts that
the plot of I versus V is linear i.e. R is independent of V.
(i) Which formula is correct:

@ J=oF () p=JE € E=p] (d) Dboth (a) and (c)
(ii) A potential difference of 12V is applied across the ends of a 3kQ resistor. How much

current is flowing through it?

(@) 3mA (b) 4mA (c) 4A (d) 48 mA

OR

Write the dimensions of electrical conductivity (o).

(iif) Define temperature coefficient of resistivity (o).

(iv) Current density (J) is which type of quantity— scalar or vector.

T A1 HEEUl qen A wWEY f9 Wil o emaml %1 SAfaeie 7, S oA % W | eI
FTER, Farh =1 formeht < &1 Wehar 21 fered uieeT § foRvor weRtyreRt w1 ufieen qRwf
Bt 21 < aga Frereey angell & faded & fau gemsfial oik gl w1 gawa w1 @ o
TR 1 qureed grn Tl it €1 st safaeRtor qen foede g esed i, S9 Ay
¥ oAt o foau off B0 €1 IRy yaor AR Sheel TR X S YRt @ 1 fafyred ?)

(i) He-Gag Sdl i IR i 1
(i) a1 o Tgfed wam o o iR formelt safqentor o forg vem=r =1 vid fetf@m) 1
(iii) < [, 1 SIgfad ehTer < hifad TreRisel W YA HIAT €| 59 TANA U YR FeRT
Ealiecice Bl 1
OR
Tuad Yfed Yo W b qedd
(iv) AR Yo 9 B € W T hoEEs Sid Th g U HE g W E? 1

The crucial new feature of waves is interference of amplitudes from different sources
which can be both constructive and destructive as shown in Young’'s experiment.
Diffraction phenomena define the limits of ray optics. The limit of the ability of
microscopes and telescopes to distinguish very close objects is set by the wavelength of
light. Most interference and diffraction effects exist even for longitudinal waves like sound
in air. But polarisation phenomena are special to transverse waves like light waves.
(7)) Define the term-coherent sources.
(ii) Write the conditions on path difference under which constructive and destructive
interference occur in Young’s double slit experiment.
(iii) Unpolarised light of intensity I, is incident on two crossed polaroids. What will be the
intensity of light transmitted by combination?
OR
What is meant by plane polarised light?
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(iv) What happens to the interference pattern when two coherent sources are far apart
from each other.

SECTION-E

33. T @ HiY HH AICeh] % A9 OO el 9 o [T SASeh fekitare, o, fagd um ww @
feen ¥ 9% W N o T TR & aRifid wifsw 5
arear

I el Teame &1 ot T fagia, w1 9w fafy gaemey

Derive an expression for the force between two long straight parallel conductors carrying
current in same direction. Hence define one ampere.
Or

Explain principle, construction and working of moving coil galvanometer by drawing its
diagram.

34. qof ordlter W F 22 qol onditer wRede i ufeedr o G9e g9 % fou orevash vl
IT@ FHIWU| STERTS G H TOEA § GEU H e Hifve fF qof afe wEdd &t
RERAT T SUAN YRR dget ¥ a fRan S R 5

3rear
TEY w1 fagia fafew sde @ &1 IWEM wW gC foRd uad @ @1 9Had g% §
e HHEATEY
What is total internal reflection? State the essential conditions for the phenomenon of total
internal reflection to take place. Explain briefly with the help of a necessary diagram, how

the phenomenon of total internal reflection is used in optical fibres.
Or

State Huygen’s Principle. Using Huygen'’s construction explain refraction of a plane wave
by a plane surface.

35. (i) U US U 1 el yoaed! o/ S @ Sl S €, d Th R0 $R@ SRy 3R
g fe@d fF diced T8 o § Al 90° H 2 3
(i) HUS ok Sgageha Wl fam fafe) 2
(i) Draw a phasor diagram when a pure capacitor is connected to an alternating source
and show that there is a phase difference of 90° between the voltage and current.
(ii) Write down the Faraday’s laws of electromagnetic induction.
3rear

Yererd! Ui St F 22 fad e &) e 9 fagid 9 wrifafy gaseu

What is A.C. generator? With the help of circuit diagram explain its principle and
working.
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BSEH MODEL PAPER (2024-25)

Marking Scheme

SECTION-A

1. (o) VO 1
2. (b) magnitude of magnetisation. 1
3. (b) speed. 1
4. (d) first decreases to become zero and then increases. 1
Iy
5. (b) 5 1
6. (b) Pa 1
>
R
7. (b) 5 1
8. (a) 0°. 1
9. (¢c) 25 1
10. Zero. 1
11. Remains same. 1
12. 7X3 due to more neutrons. 1
13. OK. 1
14. increases. 1
15. Photoelectric effect. 1
16. (c) Assertion (A) is true, but Reason (R) is false. 1
17. (b) Both A and R are true and R is not the correct explanation of A. 1
18. (a) Both A and R are true and R is the correct explanation of A. 1
19. | Production of infrared waves. 1
Reason of Calling heat waves. 1
Infrared waves are produced by hot bodies and vibrations of molecules. 1
They are referred as heat waves because they are readily absorbed by water molecules and
increases their thermal energy and heat them. 1
Or
Production of X-rays 1
Two uses Y+
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When fast moving electrons strike a heavy target like tungsten, X-rays are produced. 1

Two uses:
1. To study crystal structure.

1

2. Used as diagnostic tool in medical. Ya
20. P=+5D f,=-100 cm
M = 1.5 W=7
f,=====02m=20cm EZ)
1 P 1 1
= _ B |
fa ( ug )(Rl RZ j
1 1
— =(15-1)| — —— (1) Y
= 05-0(3 o] W %
fi My Ry R,
1 1.5 1 1
- [_ - 1} (_ - _J (2) %
(—100) o R, R,
From (1) and (2), on solving
W= g =1.67. ¥
21. | Meaning of ionization energy 1
Value for H-atom 1

Ionization energy is the minimum energy required to remove an electron from an isolated

atom of an element. 1

The Ionization energy for hydrogen atom is 13.6 eV. 1
Or

Def. of mass defect 1

Relation with stability 1

Mass defect is the difference between the actual mass of the nucleus and the sum of the

masses of its nucleons.

1

Greater the mass defect, greater will be the binding energy and more stable will be the

nucleus. 1
22. | n-type 1
p-type 1
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23.

24.

25.

26.

C.B.

R S

Donor energy level

V.B.

(n-type)

]0.045 ev

0.04 ev]

C.B.

Accepter energy level

V.B.

(p-type)

Def. of magnetic susceptibility
Identification of A and B

1
1+ 1

Magnetic susceptibility is a property which determines how easily a specimen can be

magnetised when placed in the magnetic field. 1
0.96 — Diamagnetic Ya

500 — Ferro magnetic Va

Statement of coulomb’s law 1
Vector form 1

Two like charges attract or repel each other with a force which is directly proportional to
product of magnitude of charges and inversely proportional to square of distance b/w

them.

N
Flz =

1 49

?
2 21
4TC 80 7’21

1

1

(1) Resistance is the opposition offered to both alternating current and direct current

while impedance is the opposition offered to alternating current only.

1

(2) Resistance is independent of frequency of source while impedance depends on

frequency. 1
SECTION-C
Circuit diagram 1
Working 1
Output waveform 1
Full-wave rectifier
Input
] I~
~
A
S o
I I I :
1 1 1 |
El —
= t
P, T 3 1

During +ve half cycle diode D, is forward biased and diode D, is reverse biased. The
forward current flows due to D,. During —ve half cycle, diode D, is reverse biased and
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27.

28.

diode D, is forward biased. The forward current flows due to D,. The output waveforms is

shown in figure. 1
Or
V-I characteristics 1
Explanation 2
Forward ,
current
Reverse Vv
voltage k
Forward
voltage
Reverse
V¥ current

It is found that beyond forward voltage V = V called knee voltage, the conductivity is very
high. Potential barrier is overcome and the current increase rapidly.

But reverse current is due to flow of minority carriers, which is very small. 1
It shows that the diode conducts when forward biased and does not conduct when reverse
biased. This characteristics makes it suitable for use for rectification. 1
Def. of closest approach 1
Formula 1
Effect 1
The minimum distance up to which an alpha particle travel along the central line of the
nucleus before it rebounds is called distance of closest approach. 1
Ze(2e
) 1
1 5
4n g, ( mo j
2

ie 7y O —1

o " K.E
As K.E doubled, r, is halved. 1
Calculation of energy of radiation 1Y%
Calculation of K.E of photoelectron 1%

C
(@) E=hv=h— 1%
A
6.63 x 107 x 3 x 10°
_ X X 2 X 11/2
330 x 10
=6.027 x 1077 1%
(ii) K.E. of photoelectron

KE=E-¢,=hv-¢, 1%
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=(6.02 x 10 -3.5 x 107" 1%

=2527 x107] 1%

29. | Expression of torque 2

Effect of non-uniform field 1
(+q)B F=+qF

v

®) _____k
v N

> >
7o ) R
A
- -
(i) Forceon +g, F =gqE
— —
Forceon -, F =—qE
Total force = 0 1
1 =qE x BC

T=gE x2asin 0
- -> 2
T =pxE 1

(i) If electric field is non-uniform, then dipole experiences a translatory force as well as

torque. 1
Or
Eq. Capacitance 1
Energy 1
Charge 1
12 pf 12 pf
[ [
1 1
L
50V
1 1 1
_ = — 4 —
C 12 12
Co=6pf=6x10"2f 1

U= %CVZZ %x6x10*12x50x50

=75x 107107 1
g=CV
=6 x50 =300 x 102 C
=3x1071C 1
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30.

31.

32.

33.

Statement of Kirchhoff’s laws 1+1

Justification 1+ 1
(i) Junction Rule: At any junction, the sum of currents entering the junction is equal to
the sum of currents leaving the junction. 1

(ii) Loop Rule: The algebraic sum of all the potential differences across the elements of
circuit (i.e., emf of current sources and resistances) in a closed circuit is zero. 1
Justification: The first law is in accordance with law of conservation of charge. Ya
The second law is in accordance with law of conservation of energy. Ya

SECTION-D (CASE STUDY) |
(i) (d)both a and c. 1
(i)) (b)) 4 mA 1
Or
(c) = MTL3 T A%
(iii) Itis defined as the change in the resistivity per unit original resistivity per unit rise in

temperature. 1
(iv) Current density (J) is vector quantity. 1
(i) The sources of light which continuously emit light of same wavelength, same
frequency and of same phase are called coherent sources. 1
(1) X = nk (Constructive interference) Vs
A
x=(2n+ 1)5 (Destructive interference) %
(iti) Zero. 1
Or
Alight in which vibration of light vectors are restricted in a one particular plane.
(iv) Whend is very large, fringe width will decrease or cannot be seen separately. 1
SECTION-E
D D, D, D,
v s « 4 4
|1 A A | 5 A | )
C, C, C, C, 1

Consider C, D, and C, D, two infinite long straight conductors carrying currents I, and I,
in same direction, at a distance r apart held 11 to each other.

Mag. field Induction at pt. P on C, D, due to current I, in C; Dy’
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21
B, = Z—O 71 17 to plane of paper acting inwards given by right hand rule. 1
T

The unit length of C, D, experience a force F,.
F,=B,I,x1=B,1,
Mo 2515

FZ = ET (1) 1
According to Fleming'’s left hand rule force on C, D, acts in the plane of paper 1 to C, D,,
directed towards C; D;.
I1ly C, D, also experience force given by equation (1), which acts in the plane of paper 1 to
C, D, directed towards C, D,.
Hence C, D, and C, D, attract each other carrying current in same direction. 1

One Ampere—is that much current which when flowing through each of two |1 uniform
long linear conductors placed in free space at a distance of 1m from each other will attract

or repel each other with a force of 2 x 107 N/m of their length. 1
Or
Diagram 1
Principle Vs
Construction 1Y%
Working 2
=T
Tic= =T,
M H
- P QR
' :
S R
= E =
Ly [ o 1

Principle: When a current carrying coil placed in magnetic field, it experiences a torque. %2

Construction: It consists of a rectangular coil PQRS of large no. of turns of insulated copper

wire wound over a non-magnetic material frame. A soft iron cylindrical core is placed such

that coil can rotate without touching it. Coil is suspended b/w two cylindrical magnets by

a phosphor bronze wire. Upper end of the coil is connected to movable torsion head and

lower end is connected to hair spring. 1%

Working: Function of cylindrical core and magnet is to provide radial magnetic field
t=nlAB

If k is the restoring torque per unit twist and Q be the twist in the wire.

In equilibrium t=1; (Restoring torque)
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34.

n IAB = K8

Ko
n AB
K =G6o
where G= T galvanometer constant
Ia 0] ie., linear scale deflection 2

It is the phenomenon of reflection of light into a denser medium from an interface of this
denser medium and a rarer medium. 1

Two essential conditions of TIR:
1. Light should travel from denser to rarer medium.
2. Angle of incidence in denser medium should be greater than critical angle for the pair

of media in contact. 2
B
Rarer Medium B
Air (a) !
A !
I . %
A A A9 B, A %y
X 1I 2!\ > 3 WY
! O&é /}9/
1 & o
B; 9,
A
Denser Medium
Water (b)

Optical fibres are the threads of glass or quartz of ref. index 1.5 coated with a thin layer of
material having low ref. index nearly 1.48.

When light falls at one end of the optical fibre. The refracted ray falls with angle greater

than critical angle TIR takes place and finally ray come out of other end without any loss.
Low p

Huygen'’s Principle: According to Huygen’s Principle:

(i) Every point on primary wavefront acts as fresh source of disturbance which travel in
all direction with velocity of light and called as secondary wavelets. 1

(if) Surface obtained by joining secondary wavelets tangentially in forward direction
called secondary wavefront. 1
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35.

Refraction of plane wavefront

It C, is the speed of light in rarer medium and C, is speed of light in denser medium then

(1) 1

AB is a plane wavefront incident on XY. According to Huygen's principle, every pt. on

AB is a source of secondary wavelets.

Let secondary wavelets from B strike XY at A" in t-seconds.
BA"=C; xt

Taking C, x t as radius draw an arc at B’ with A as a centre.

A'B' is secondary wavefront.
AB'=C,xt

. BA, Cl X t
I AAA'B ini= — =
n sin i A AR
AB" C, xt
In AAA'B inr=-— = —2
n sinr A AA
.. C
Divide s.mz ==L = u
sinr G,
sini
or n=——
sinr

It is clear that incident rays, normal and refracted rays all lie in the same plane.

(i) Let E = E, sin ot be the alternating emf.
= % = E,sin ot
g = CE, sin ot
dq

d .
TR (CE, sin mt)

=7 /E?DC sin(ot + 7/ 2)

The current will be maximum if sin (of + 1/2) =1
_;_-_E

91/ eC

I'=1,sin (ot +1/2)

(2)

(3 1

(1)

~2) 1
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It shows alternating current leads by n/2 to the alternating voltage.

OA =E = E,sin ot
OB =1=I;sin (ot + 1/2)
(ii) Faraday’s 1st law: Whenever there is a change in the magnetic flux linked with a coil,
an emf is induced in it. It lasts so long as change in flux continuous.
Faraday’s 2nd law: Rate of change of magnetic flux linked with a coil is directly

proportional to emf induced in it. 1
dé
- 1
T
Or

A.C. Generator: It is a device used to convert mechanical energy into electrical energy. 1

Principle: It is based on principle of electromagnetic induction. Whenever mag. flux linked
with a coil change, induced emf. produces in coil. 1

'S c QE_) B

1
Working: As the armature coil is rotated in the mag. field angle 6 b/w field and normal

to the coil changes continuously. An emf is induced in the coil. The direction of induced
current is shown in figure.

Let N = no. of turns in the coil

A = area of each turn
N

B =strength of mag field
- >
¢ = N(B.A) = NBA cos 0
= NBA cos ot
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e will be may if sin ot =1
ax = € = NBA®

ma

e=¢,=sin ot

_dy —d

e = — — (NBA cos ot) = NBAo sin ot
dt dt
eA
et
T/2
0 \/T 1

aad
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