CLASS - XII PHYSICS (042) Guess PAPER -2 (2019-20)

Time allowed: 3 hours Max. Marks: 70

General Instructions:

1. All questions are compulsory. There are 37 questions in all.
2. This question paper has four sections: Section A, Section B, Section C and Section D.
3. Section A contains twenty questions of one mark each, Section B contains seven questions of two marks each,

Section C contains seven questions of three marks each, and Section D contains three questions of five marks
each.

4. There is no overall choice. However, internal choices have been provided in two questions of one mark each, two

questions of two marks, one question of three marks and three questions of five marks weightage. You have to
attempt only one of the choices in such questions.

5. You may use the following values of physical constants where ever necessary.
C=3x10®m/s ,h=6.63x10%*J)-s ,e=1.6x10"C, uo=4nx 107 T-mA™*,

€= 8.854 x 102 C>N'm??,

4; = 9x 10°Nm2C~2, me=9.1x 103%g, my=1.675x10?7kg,
0

mp = 1.673 x 10%” kg, Avogadro’s number = 6.023 x 102 per gram mole , Boltzmann constant = 1.38 x 103JK!
Section — A

1.

ERRICRCER:S q&ﬂl@’ﬂQﬂ?WH%W?ﬁ%,?ﬁ%Wﬂﬁ%—

In the figure, if net force on Q is zero then value of % 1S

1 1
(A) 2 (B) 22 (@) BN (D) NG
Ans. (B)
2.

The specific resistance of a conductor increases with :

(A) Increase of temperature

(B) Increase of cross-sectional area
(C) Decrease in length

(D) Decrease of cross-sectional area
Ans. [A]

3.



%sOEl & fodta 931 & gaqed fomn 1 Uiy © -

- - ad ad l 2 - - - al
The dimensional formula for ESOE' is identical to that of :

w = (B) =B ©) to (D) ~Bu
\ 2“0 \ > Ho ~) SR \ > o
Ans. [A]

4.

A semiconductor is cooled from T,K to T,K, then its resistance will :

(A) Increase (B) Decrease

(C) Remain constant (D) First decrease then increase
Ans. [A]

5.

A wire of magnetic dipole moment M and L is bent into shape of a semicircle of radius r. What
will be its new dipole moment ?

M M 2M
(A)M B) o (© — D) —

Ans. [D]



A magnifying glass is to be used at the fixed object distance of 1 inch. If it produces an erect image
5 times magnified, its focal length should be :
(A) 0.2" (B) 0.8" (C) 1.25" (D) 5"

Ans. [C]
7

qre 5 i fadeq emar (foe §) e 8 -

The resolving power of human eye (in minute) is :

1 1 1
(A) 0 (B) 1 (C) 10 (D) >
Ans. [B]

8.
T &% hel ¢ BT T Ax F I9G5 © -

The phase difference ¢ is related to path difference Ax by :

(A) =4 B) = ¢ (C) =4 D) =4
T A 27 T
Ans. [C]
9

1014 Hz Agfa ameft 6.62 J i Taferior sl § Wi~ i T8 3Rl -
The number of photons of frequency 10'* Hz in radiation of 6.62 J will be :

(A) 1010 (B) 1015 (C) 1020 (D) 1025
Ans. [C]

10.
BISSIST URATY] H SeioRei a1 ~JAaH IO Hell BT -

The minimum angular momentum of an electron in hydrogen atom will be :

h h .
(A) —Js (B) —1Js (C)hmls (D)2 nhJs
T 2n
Ans. [B]
Directions (Q11 —Q15) Fill in the blanks with appropriate answer.

11. 8" 31EeTe T S, faegd grash &l & v frdll gard # gt =nfew ,a §



g
The two necessary properties , which must be present in the substance from which we want to make

temporary magnet , are &
Ans.

[ o — — —
[ IIORTIAT d T UGl

[ low retentivity & low coercivity |

OR
el T W gt & T &7 & Afds a1 SR ¥eE aUe § | $9 T W AR Fi0 & AW
gram

At a certain place on earth, the horizontal and vertical components of earth’s magnetic field are equal , then
value of angle of dip at such place is

Ans. 45°.
10 &7 9fes a1 10 R’ e i TF Hoeal S50 9o sl 9 Jef ¢! Husal J df=d el o

J.
A coil of resistance 10 ohm and inductance 10 H , is connected with a battery of S0V , the the energy
stored in it is J
Ans. 12517

13.
Tt o aftaey &1 gfadie 10 &8 81 39 9o | ¢ 999 (F%ve) ®, 96 5o () |)

b =682 — 5t + 1 ¥ Uiafdd g T t = 0.25 FFve W 90 § gared o (TR #) S -

In a closed circuit of resistance 10 €2, the linked flux varies with time according to relation ¢ =

6t2 — 5t+1. At t = 0.25 second, the current (in ampere) flowing through the circuit is :

Ans. 0.2A
14.

Work function of some cathode materialis 3.3 ¢V. The minimum frequency of incident radiation required

for electron emission is #& . !
15.
fordll TSH &l Tl 7 STel &7 W 58S wGAaH [elel HIoT &l Al gl

If we immerse a prism inside water , then it’s angle of minimum deviation
9

Directions (Q16 —Q20) Answer the following

16.
- AT 1 TRYTOA L | AY-37Tg & Toered e § 964 &an |

Define half life. Mention the relation between half-life and decay constant.




Ans.

Half life— It is the time in which no. of radioactive atoms get reduced to half of its initial value.

Relation between — Half life and decay constant can be expressd as-

0.6931
Tuz =

A

OR

— —

THU EA1-8 & A9 i 5o aferfad &1 |

Calculate the radius of a nucleus of mass no. 8.

Ans.
As we know that
1
R =R A?

SR =12 x 101 x (8)173

1

=12 x10-15 % (2)7

R=24x10"m
17

SIS % HiateH (S9M) H WY ok g1 99@ STl ol &I W&l ATl 8 ?

Write two important considerations used while fabricating a Zener diode.

Ans.
Two important considerations
Heavy doping of both p and n sides /2
Appropriate ‘break down voltage” under reverse bias /2
18.

The half life of a certain radioactive material against B-decay is 100 days. After how much time, will the
undecayed fraction of the material be 6:25% ?



Ans.

. N 625 1 1\4
~al- e — — 0% = —— = \7
Numerical: We have - 6.25% 00— 1c ( )

. Required time = 4 xo(llalf life)
=4 % 100 days
=400 davs -1

YhTSl & Hled =0 & uel # ‘faferon &1 dgar ue o uftfyd
shHifSTa |

Define the term ‘intensity of radiation’ in terms of photon picture of light.
Ans.

Intensity of radiation is determined by the number of photons incident per unit area per unit time.
-1

L 2 o upm—

Draw the | — V characteristics of a solar cell.
OR

TRl o Hio=d (F9H) @& U 981 &1 =91 & & fou 3fawas @
TETIUl ATIEUS] &l Ieci@ hifay |

Write two important criteria required for the selection of a material for solar cell fabrication.

Ans.

OR
Any one criteria of the following:



(i) Small band gap (1.0 to 1.8 eV)
(i1) High optical absorption

(ii1) Electrical conductivity

(iv) Availability of raw material
(v) Cost

Section — B [ Two Mark Each ]

21.

Two identical circular loops ‘1’ and ‘2’ of radius R each have linear
charge densities — A and + A C/m respectively. The loops are placed
coaxially with their centres R+3 distance apart. Find the
magnitude and direction of the net electric field at the centre of

loop ‘1’

Ans.



For finding the field at O,, due to coil 2

Total field at O, due to two elements A, and dl, of coil 2.

= sum of their horizontal components

1 2Adl g—_L 2d RV3
~4mey T (2R)2 O 4mey " (2R)2 T R
1 22dl V3
4itey (2R)% 2
- Total field at O, =—2- .2 (Y dl
« lotal 11cid a 01 _4?_[80 "AR2 ( )overh.alf the loop
V3 A
" 4me, "4R? TR

1 V3ma _ 3m
" 4mey T 4R 16&oR
This field, as seen from above, is directed along the line (O, O, .

-1




L. JR R3 :
s E=E+E>, =0+ —  towards left

250 (2R)
N3

T 16ey R

towards left.

(El =Osmcez=0)

22.

IR H TR U g9 (STeT) hi o 9TidT @l JF F1d shifal, Jaih Jcieh
GO hl 9Tt 1 pF 3 1 99 X da1 Y & & 9 6 V &1t ol A8 &
JMQ, qf 39 9RO (1) W S 997 (i) § Giad S 1 749 J1d shifery |

Find the equivalent capacitance of the network shown in the figure, when each capacitor is of 1 uF. When the
ends X and Y are connected to a 6 V battery, find out (i) the charge and (ii) the energy stored in the network.




Ans.

-2
23.

T Sict] S qiehedT o YR WX, Hefld IV ol o FaT-eIehiul Tra-edl ai
o gEL SR i sAREAT hH hl ST Hehell & ?

How does one explain, using de Broglie hypothesis, Bohr’s second postulate of quantization of orbital angular
momentum ?

Ans.
For a stationary state 2z =nA (1) | A
: : . ., h ..
By De-Broglie hypothesis wavelength of electron-wave1s A =— ... .. (1) | 1,
L L h .
Equation (1) and (1) give 1jp=n— /a
2
. nh . . ) - . . - L
Le. /= py (v [ = pr) which is Bohr’s second postulate of quantization of 2
T

angular momentum.

24,



i < FraTg Benia s 9 yepmr it o0 30 TR el 2 T s
IV KT AT T1Td 10T ok HH o s& 8 dAqT ek vl sl JT TUSH 5 <hI hl
3/4%2 | o= =hivT o1 | FTd hIfST |

A ray of light passes through an equilateral glass prism such that the angle of incidence is equal to the angle of
emergence and each of these angles is equal to 3/4 of angle of prism. Find the angle of deviation.

Ans.
i+e=A+D 1
3A + > D=A+D !
24 7TE T &
D=sd=1x60°=30° ;
—20 T2 T &
25.
(a) Taeiferd mfyrehia srfufsean § Z 9em A &1 |9 fAuif| hifsw -
n + QggU — 14§Ba + 3‘2}{ +3n
(b) A Teh AR AMUMRAT H Tield adm =gHI gHI sl T&I Ted
TEdl 8, 1 geanH fohd YRR STl § ®ATANG BidT 8 ? T ShifeT |
(a)  In the following nuclear reaction
n+ ‘ZSEU —> 14ZZLBa - S‘EX +3n,
assign the values of Z and A.
(b)  If both the number of protons and the number of neutrons are

Ans.

conserved in each nuclear reaction, in what way is the mass
converted into energy ? Explain.



(a) Z= 56
A=89

(b) Difference in the total mass of the nucle1 on the two sides of the
reaction gets converted into energy or vice versa

Alternatively.

The number 1s conserved but the B.E./ nucleon can be different for
different nuclei.

26.

%)
Y5

Monochromatic light of frequency 6 x 10'* Hz is produced by a

laser. The power emitted is 2-0 x 103 W. How many photons per

second on an average are emitted by the source ?

Ans.
(a) P = Nhv
. 2x 1073
"~ (6.63 x 10734 x 6.0 x 101%)
N = 5.0 x 10*° photons per second
OR

A
Vs

The equivalent wavelength of a moving electron has the same value as

that of a photon of energy 6 x 10-17 J. Calculate the momentum of the

electron.

Ans.



hc hc

Photon: hv = F = — orA = —

Electron: A = Li

b _he _E_ —25 —1
DT T orp=-=2x10 kg ms
217.

/a2

Va

Draw the necessary energy band diagrams to distinguish between conductors, semiconductors and insulators.

How does the change in temperature affect the behaviour of these materials ? Explain briefly.

Ans.

OR

ST AT SAIEE STHATR § 2 (9F) Fied |

Distinguish between ‘intrinsic’ and ‘extrinsic’ semiconductors.

Ans.
Intrinsic Semiconductor Extrinsic Semiconductor
(1) Without any impurity (1) Doped with trivalent/
atoms. pentavalent impurity atoms.
(11) n, =ny (11) N # Ny,

(Any other correct distinguishing features.)




Section - C [ 3 mark each ]
28.

T GcT I fogd 9 So1 (SUA.UE,) ‘E’ & 37X Wl 37aNs W ¢ € | 39 ‘R s

i & T 9 ST T € | 2 areedt V a9 (i) R 317 (i) 9rT [ % e W 5Ars |

AT A g H T R =4 Q & a1 To=d 9 H1 99 | A & 31 R & 99 Fea 9 Q F 5

T GRT HT JHE FH TR 0.5 A T® a1 © | T/ 97T a%F 967 (SUHUE) E 997 A6RE

Y r T 9 70T P

A cell of emf ‘E’ and internal resistance ‘r’ is connected across a variable load resistor

R. Draw the plots of the terminal voltage V versus (i) R and (ii) the current .

It is found that when R = 4 Q, the current is 1 A and when R is increased to 9 Q, the

current reduces to 0.5 A. Find the values of the emf E and internal resistance r.

Answer.



. : : : R
(If the student just writes the relations V=g — IR and V= ﬁ but does not
draw the plots, award 2 mark.)

—>E-=4+r .3 72

1/2
E=45+05r ... (i)

From equation (1) & (11)

4+r=45+05r A
~r=10
Using this value of 7, we get Y,
E=35V

29.

TR % TR 99 # faied | 39 M99 & 3Tan 9, a1g FIE a5l 6l Wgs &
A kg & o o Asieh U ioid, At 39 <igs 1 319d 3T 1" &, Sdh
T ShTE OTRETE | W Sl WA ‘n’ € A9 399 U (Y (3Tedl) € ‘1 vented &l @l

g |
State Ampere’s circuital law. Use this law to obtain the expression for the magnetic field inside an air cored
toroid of average radius ‘r’, having ‘n’ turns per unit length and carrying a steady current I.

Answer.

Line integral of magnetic field over a closed loop is equal to the po times the total current passing through the
surface enclosed by the loop .

Alternatively
jg B.dl = Mo I 1




(b) (a) -1
Let the current flowing through each turn of the toroid be I. The total number of turns equals n.(2mr) where n is
the number of turns per unit length. Applying Ampere’s circuital law, for the Amperian loop, for interior points.

fﬁ.fﬁ = po(n2nrl)

§8d1c030 = Uon 2mr] y
2

=> B X 2nr = Ugn 2nrl

B= [J,Onl )

30.
X, TR & U W H UF ded B T4 TF UL (ac) G H HUMHA H A T E | a9

i I (TH) T T AHTS TS 4TS, (i) Yk ° T R T R B AT ST 2 (i) W

% HIAY AR & U D2 =6 &l 9 2 (iii) 39 9009 9 20 7 X, = X U 61 G6i

e fear S 9

o~

T 91§ 30 3T ! I o fo1d Rt fdafad |

An inductor L of inductance XL is connected in series with a bulb B and an ac source.
How would brightness of the bulb change when (i) number of turn in the inductor is
reduced, (i1) an iron rod is inserted in the inductor and (ii1) a capacitor of reactance
Xc=XLis inserted in series in the circuit. Justify your answer in each case.

Answer.



(i) Increases

X; = wlL A
As number of turns decreases, I decreases, hence current through | 72
bulb increases. / Voltage across bulb increases. /2
(ii) Decreases
Iron rod increases the inductance which increases X;. hence | %2
current through the bulb decreases./ Voltage across bulb decreases. | 2
(iili)  Increases
Under this condition (X- = X;) the current through the bulb will | %
become maximum / increase.
31.
[ n 5 S R
leed dHenld HagH b 39 YT bl AMH g
(a) T fao= dare o Tgad 18R a8l & ofd SUge &l ¢ |
o R A WY o S o ~ 3
(b)  TSTHhT ITATT YR TdRIA (TATE) &b SUAN H AT & |
Y Ny =, ~, \ N
(c) ST Fafhedt § IA-H8H & o7 Ugard B & |
T H Toigd 17 27 O 1 5 30T 63T ST 95T ¢ |
Name the parts of the electromagnetic spectrum which is
(a) suitable for radar systems used in aircraft navigation.
(b) used to treat muscular strain.
(c) used as a diagnostic tool in medicine.
Write in brief, how these waves can be produced.
Answer .
(a) Microwave s
Production : Klystron/magnetron/Gunn diode (any one) 2
(b) Infrared Radiation s
Production : Hot bodies / vibrations of atoms and molecules (any one) | V2
(c) X-Rays s
Production : Bombarding high energy electrons on metal target/ x-ray | 2

tube/inner shell electrons(any one).




32.
(i) T Toemer (Fed) STadT 359 & SMIgYas o & BT 30 1S m e | 3% 1.0 cm
EIHT T HT AR 1 ST 63T ST 1 SIE9 1 H0NE SEE T g 2

(i) IS TH IV HT ITAN T5AT H1 5@ F o7 [Ha1 S o, Mgy o FRT a1

T ST o WA =l 41 Tohc =T &R 2 T=5HT T &1 3.48 x 10° m &7 SHehT Tl
FH I 3.8%x 1085 m e |

(1) A giant refracting telescope has an objective lens of focal length 15 m. If an eye
piece of focal length 1.0 cm is used, what is the angular magnification of the
telescope ?

(i1) If this telescope is used to view the moon, what is the diameter of the image of
the moon formed by the objective lens ? The diameter of the moon is 3.48 x 10°m
and the radius of lunar orbit is 3.8 x 10% m.

Answer.



33.

TEHT (o) THTOT & | <01 Tl 5T Tehiv ST MeR-ATES Jan & 3Tea §, oA

% HeAd & | UCH (o) FHOM % FeIT-09 Hl 39T | T | T Hio I 37 30399 F

AT & WIe & IR H AT H oA & |

deg, R = R, A3 ¥ 2=iied T, Aiwer we1d gl A T 9% el 2l | (FeT R, U il
& T A A9 1 57 WA E )

In the study of Geiger-Marsden experiment on scattering of a particles by a thin foil of
gold, draw the trajectory of a-particles in the coulomb field of target nucleus. Explain
briefly how one gets the information on the size of the nucleus from this study.
From the relation R = Ro A", where Ry is constant and A is the mass number of the
nucleus, show that nuclear matter density is independent of A.

Answer.

Only a small fraction of the incident a — particles rebound. This shows that
the mass of the atom 1s concentrated 1n a small volume 1n the tform of nucleus y
and gives an 1dea of the size of nucleus. -
Radius of nucleus

1
R=RyAs3

. mass 1
Density = ———— 72
volume
— mA ~
= where, m: mass of one nucleon
ETERg
A: Mass number




34.

FIZTSTATEST Sl TLTHT (o WAl sl &3 | TEehY &1 ST & ? Ush SUged 31 o1 Herddl ¥

\’\ r r f\ ~
SO FHETET T JUH BT |

B0 11 e N e el | e B 4 W 1 W S B ool o M M e 1 A L A L ol
FEEEE o AN aE9 1 UEield 3 T R0 &1 & ?

With what considerations in view, a photodiode is fabricated ? State its working with

the help of a suitable diagram.
Even though the current in the forward bias is known to be more than in the reverse

bias, yet the photodiode works in reverse bias. What is the reason ?.

Answer.



It 1s fabricated with a transparent window to allow light to fall on diode. 72

When the photodiode 1s illuminated with photons of energy (hv >E,) greater
than the energy gap of the semiconductor, electron — holes pairs are

generated. These gets separated due to the Junction electric field (before they | |
recombine) which produces an emf.

Section-D
35.

(a) UF 399 F =1 {5 e +q T —q T 51 & 5k o1 &1 U 2a € | 20 599
T5ya om0t p & | 30 T5Yd & HROT, ST 3T TSl I T a91 50 s 9 1 54 T

forer & E % o Uh o, p % T H O FI | 3 390 76, ¢ >> a F e

T E—2p/ (4mey ).

N h —= A Y N S N NN s
(b) == & I fordll T W fagd &9 E = 2xi, @ 30 =9 (F990) T 8T oA dTet A foea
UGTRT o1 4T T0H UNEF (3) 3T &1 HIF S it |




(a)  An electric dipole of dipole moment 1_)> consists of point charges +q and —q

—
separated by a distance 2a apart. Deduce the expression for the electric field E
due to the dipole at a distance x from the centre of the dipole on its axial line in

—
terms of the dipole moment E) Hence show that in the limit x >> a, E —— 2?/

(47 g, ).

— A
(b)  Given the electric field in the region E = 2xi, find the net electric flux through
the cube and the charge enclosed by it.

OR
(a) SUGFT M@ & STEN FNT AT foRd &3 @ Ut H fwdr (i) =@ a9
(ii) "R TR o SAERR H 3 Bl T B | foHT TRIeRT TR 3 geenior

TR ST q4T GofedT (d Agd) 9 $HH Gay [ |

(a) Explain, using suitable diagrams, the difference in the behavior of a

(1) conductor and (ii) dielectric in the presence of external electric field. Define

the terms polarization of a dielectric and write its relation with susceptibility.

(b) Define equipotential surface. Why is the electric field at any point on the equipotential surface directed
normal to the surface ?

Answer.
a)
-q 0 +q E_, Eq
® | @------------- < 5 >
< 2a > 2
Electric field intensity at point p due to charge —q



1 2px

il

For x>>a

(x% — q?)? =~ x*

e 1 2p A
E= Y X
4me, X

== . x
dme, (x%2—a?)?

~

Va

V2



oo 4) = 2a3

OR

=0+ 2(a).a?

4
<

V2

72



In the presence of Electric field, the free charge carriers, in a
conductor, move the charge distribution in the conductor readjusts

e S o 1
itself so that the net Electric field within the conductor becomes zero. | 2
In a dielectric, the external Electric field induces a net dipole moment, 1
by stretching /reorienting the molecules. The Electric field, due to this /2
induced dipole moment.opposes .but does not exactly cancel, the
external Electric field.
Polarisation: Induced Dipole moment, per unit volume, 1s called the 1
polarization.For Lmear isotropic dielectrics having a susceptibility /2
X, we have
P=X,E /2
(a) A surface having same potential at all points on it , 1s called an 1
equipotential surface.
If the electric field were not normal to the equipotential surface , | 1

it will have a non-zero component along the surface . Hence,
work

will be done 1n moving a unit test charge from one point to
another point on the surface against this component of the field ,
which 1s not true.

Alternatively:

Component of E along the equipotential surface

= — (rate of change of potential along the equipotential surface)
= Zero

Hence E has to be normal to the equipotential surface at all
points.




36.

(a) Write the principle of working of a transformer. Show, with the help of suitable diagrams, how the windings
of a step-up transformer are done.

(b) Assuming the transformer to be an ideal one, deduce the expression for the ratio of (i) output voltage to
input voltage and (ii) output current to input current in terms of the number of turns in the primary and
secondary coils.

(c) What are the main sources of energy loss in actual transformers and how are these reduced ?

OR

(a) Draw a labelled diagram of a moving coil galvanometer. State its working principle. What is the function of a
cylindrical soft iron core used in it ?

(b) Define the terms (i) current sensitivity and (ii) voltage sensitivity.

(c) Explain the underlying principle used in converting a galvanometer into a (i) voltmeter and (ii) ammeter.

Answer.
(a) Principle of working :
When the current through the primary coil changes , the magnetic
flux linked with the secondary coil also changes . Hence an emf 1s 1
induced across the ends of the secondary coil.
(If the student just writes , ‘mutual induction’ , award %2 mark)




(i) VsIs = Vplp
s Np
“Ip Ng

(c) Main source of energy losses (‘any one)

OR

Flux leakage / Joule’s loss / loss due to eddy currents / Hysteresis
loss

How they are reduced (any one in the same order)

Winding the primary and secondary coils one over the other / using
thick wires / having laminated core / using a magnetic materal which
has a low hysterisis loss

Y

%

1

s

%

1



Principle : When a current carrying coil 1s kept in a magnetic field , it
experiences a torque .

Cylindrical sott iron core makes the magnetic field radial.

(b)(1) Current sensitivity : It 1s defined as deflection produced per unit
current flowing through the galvanometer.

(1) Voltage sensitivity : It is defined as deflection produced per unit voltage
applied across the galvanometer.

(c ) (1) Conversion of galvanometer, into a voltmeter, is based on the fact that
the voltmeter should have very high resistance so that very little (negligible)
current flows through it.

(1) Conversion of galvanometer, into an ammeter, 1s based on the fact that
the ammeter should have very little (negligible) resistance so that it does not
reduce the current in the circuit.

V5

%!

2

%!



Alternatively,

A galvanometer can be converted into

(1) a voltmeter by connecting a suitable high resistance in series with its coil.
(1) an ammeter by connecting a suitable shunt (I,,) resistance parallel with
its coil.

[Note: If the student just writes

or-
and (i1) § = (Iigig) G

award % mark in each case]

37.
(a) U IMMANeh WEdH ohl IREAT % d9d BH oh i@ 3TE9Ieh 0@l
(ufcqaei) =1 Ieei@ HIY |
(b) T fortur 3TE 1 g1 H S5 fob 13 = o GHAUE FHIgGATE

[

ST T IUITT Ioel Ufdfers gred 4 H {68 YR BT 2 |

(c) 3T AN hl Tl ¥ H&Y H Tose shifvw foh qui 3rfies wradH
61 UfEeAT 1 IT YHITh =gl ¥ ¥ g1 8 | UH Iel0l i
AT & TUATST foh Jeh1ETeh drq 3l a1 IUFTT JehTiNIeh Hehdl oh TERUT
(T=roT) | HH B Hehdl B |

Jrra

(@) AR t =0 foret T =1 SRR feon o B, &1 77 guie % foru S
3G &A18T T ¢ = t; T UMY o 3THR ol BEH <hl SATHA T
61 TR ¥ TS TR ST HehelT B |

(b)  Torefl THaE aUmH o forel ATeTm W TEA A1eAH 4 YO W (F=ET) W faEn
T §U T o A 9 T HATIH hIC | GRS foh FoReT 0T
T HIETH H AU H 3IHehl qUIeEd qUT HeRUl = "l @, fohed
3Gk TR @l el @ |

(a) State the essential conditions for the phenomenon of total internal reflection to take place.
(b) Draw a ray diagram to show how a right isosceles prism made of crown glass can be used to obtain the
inverted image.




(c) Explain briefly with the help of a necessary diagram, how the phenomenon of total internal reflection is used
in optical fibres. lllustrate giving an example how optical fibres can be employed for transmission of optical
signals.

OR

(a) Draw a suitable diagram to demonstrate that given the shape of a wavefront at t = 0, its shape at a later
time t, can be obtained using Huygens’ geometrical construction.

(b) Consider the propagation of a plane wavefront from a rarer to a denser medium and verify Snell’s law of
refraction. Show that when a wave gets refracted into a denser medium, the wavelength and speed of
propagation decreases but the frequency remains the same.

Answer :

(a) Essential conditions
(1) The ray should pass from an optically denser medium into an
optically rarer medium. 1
(2) Angle of incidence should be greater than the critical angle
for the given pair of media. 1




When ray of light enters into an optical fibre through one of its ends , 1t
undergoes repeated total internal reflections along the length of the optical
fibre as the angle of incidence at every point inside optical fibre 1s greater
than the critical angle.

Example :

Optical fibres are used for transmitting and receiving optical signals to
facilitate visual examination of internal organs of human body / for long
distance communication through optical fibre cables. (any one)

2

1/[2



Let t be the time taken by the wavefront to travel the distance BC in rarer
medium and AE 1n the denser medium
.~ BC = vt and AE = vyt
sini BC AC vt
S = b4 =
sinr AC AE vyt
= 21 = constant
V2
This constant 1s called ‘refractive index’ of the denser medium with respect

to the rarer medium . Thus . Snell’s law 1s verified.

Reason : If A; and A, denote the wavelengths of light in medium 1 and
medium 2 , then1if BC=4,, AE=4,
Ay BC vy

A AE v,
Or
Vi V3

PR

This equation implies that when a wave gets refracted into a denser medium ,
its wavelength and speed decrease but its frequency (v/A)remains the same.
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