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THIRD SEMESTER B.Sc. DEGREE EXAM{NATION, NOVEMBER 2011
/ (C.C.88) / |
/' Phys1cs—Complementary
PH 3C O5——OPTICS LASER, ELECTRONICS AND COMMUNICATION

Txrne Three Hours ' / / {! Maximum Weightage : 30

I. " Answer all the twelve questions : _ f |

|

1 Colours of thin film are explained using t;he phenomenon -
2 In Fresnel diffraction the source and scregn are at

3 Write down the expression for fringe’ width of 1nterference pattern.

The phenomenon of super1mpos1t10n of ttwo or more waves to lose their identity is called

[ [

distances from the aperture.

Write down the equatlon for resolvmg p(ﬁwer ofa gratmg
When an ordinary light is passed through a pJ)larmd what kind of light is obfamed ?

The essential parts of an astronomical t lescope are *\ —and .
o /

- ~—
o1}

\
()]

=

A Zener diode is Workmg in ————bi s. { [
~~ 7Y A device Which Converts a.c. 1nto d c.lis ?alledj i
10 A NOR gate is obtained by the series combmatlon of an OR gate and

11 In a full wave rectifier how many diodes'are used ?; '\.

12 What is the condition for total mternal réﬂectmn ? | \
el \

Pl A

gate.

(1_2 X % = 3 weightage)

1. Answer all the nine questions :

13 - State laws of refraction. g N Fal

i e

& . --'14 What is meant by d1struct1ve 1nterference\'? ! |

15 What are coherent sources ? 4 W (i \
16 Mention the parts of a spectrometer, ,.“* ! SN ‘-\‘
Itelescope

17 Write down an expression for magmfymg power of-a :
18 What is optical activity ? " | : g ’a e S
19 Draw the ray diagram for the image formation in'a ’Galilean telescope. ‘//

20 Name the three possible transistoxj'co'nnecti_'onsl. )

21 What is an analyser ? it ol | : ‘,
‘ (9 %X 1=9 weijghtage)

B l’ .
’ / | { .‘ " AL : / ]
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IV.

31 Explain LC and RC osc111ators with neat dlagram, explam‘ the circuit operation of a Hartlej*

2 D 21537
Answer any frve from seven questions

00

22 Distinguish between Fresnel and Fraunhofer diffractions.

n

Yy

28 How Newtons rings are for mod b

ra

4 What will be the Brewster angle for a glass slab (n = 1.5) immersed in water (n = 4/3, 7

3
ot

Discuss relative advantages and disadvantages of Huygen’s and Ramsden’s eyepieces.

(S
(@)

Ixplain Huvgen's principle.

Write down the characteristics of forward and reverse biasing.

[SIE ]
~1

o

Write a note on different kinds of filter circuits with examples. _
f \ - (® X 2 =10 weightage)

Answer any two from three quesﬁions ’

29 Describe with theory Young’s experiment to determine the wavelength of a monochromatic
source of light. \ '

30 Briefly explain the worklng of an astronomical telescope

J
oscillator. _ f

i { ' (2% 4 =8 weightage)
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THIRD SEMESTER B.Se. DEGREE EXAMINATI()N NOVEMBER 2012
(CCSS)

Physics (Complementary Course)
PH 3C 05—OPTICS, LASER, E LI‘("I‘RONICS AND COMMUNICATION
Time : Three Hours i Maximum : 30 Weightage
I Objective type questions (Answer all twelve qhestions) !

1. The fringe width for the interference patﬁern obtained in the Young’s double slit experiment
1s proportional to : . . .

-

(a) Square of the light wavelengéh

(b) The dlstance between the sources
|

(¢) The square of the distance between the sources

(d) Cube of the light wavelength

3. For Fraunhofer diffraction at a smgle sht usmg whlte hght the centra] mammum is:

’l
(a) Green. (b) uRed
(c) Yellow.

: 4. The grating spectrum is caused by :
N (a) Dispersion. . |
A (c) Reﬂection

(a) Reflection.

(c) Polarizati on. ' (d) D1ffract10n.

6. Which is the most lightly doped region'in a tranmstor 2

ﬂl\ ;

(a)- Collector. o (b) Dmltter
(c) -Base. ' (d) Battery
« 7. Which transistor configuration is comrxjdnly used for lmpedance mai’:chmg" e ‘
(a) CE. ) R
(c) .CB. : (dj Norlxe.ofthesse.

Turn over

C} Scanned with OKEN Scanner



£ D 31097
8. Positive feedback ———— the gain of the amplifier.
(a) Increases. () Decreases.

|
(c) Does not change. (d) Increases or Decreases.

9. Which among the following is not a pro}?‘erty of 'e laser beam ?
(a) Directionality. | (h) ‘Coherence. = P
(c) High intensity (éd) Low power. N V
10. In amphtude modulatlon, the bandWIdth is — _ the audlo signal frequency

(a) Same as. : - db) Twme
(c) Thrice P (d) Four tlmes e s o ' = A
11. The power of a Ramsdens eyenlece is i o iy i f : '
(a) Zero. o . (b) Inﬁnlty
(c) Positive. ,l (d) Negatlve - P
« 12. ———=— of an amplifier is the range of frequency at the llrnlts of Whlch 1ts voltage gam falls
by3 db from the Imaximum gain. : - zL s g ‘»',V\' 'x_ G \.,:,-’. e i ~-5‘\. Sy oWt s
(.a) Power. - k& (b) Current amphﬁcatlon factor |
(c) Gai'n.' . : /(d) Bandw1dth sl s
| a2 x ¥ =3 weightage)

i,

II. Short answer type questlons (Answer all nlne questlons)

13. What are the conditions for two hght sources to be coherent 2

14. Distinguish between the Newton’s nngs formed by reﬂected and transmltted monochmmatl 4
light. R , i‘.j; i :

15. What do 'you mean by double refractlon ?

~ 16. Using suitable reverse characterlstlc, show the dlfference in the breakdown voltage of an

ordinary diode and a Zener dlode {K
17. Discuss the construction of a Ramsden ieyepiece. |
18. D1scuss the principle of hght propagat n'in an optxcal ﬁber
19. Using a suitable figure, dlSCl.lBS the ph nomenon of spontaneous emlssxon
20. Draw ‘the energy level dnagram showing the different transntlons ina He-Ne laser., |

21. What do you mean by frequency modl.ilatlon ? N N
f } , | Wt x1= 9'wei:ghtvage)'
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I11. Short essay type questions (Answer any ﬁua questions from seven) :

22. A parallel beam of llght of wavelength 589 nm is incident on a thin glass plate of refractive
index 1.5 such that the angle of refraction into the plate is 60 degrees. What is the smallest

thickness of the glass plate that nppenrs dark by reflection 7

93. Determine the radius of the second zohe in a zone plate of focal ]ength)lo cm for light of
wavelength 500 nm. - l ' ,y/

94 Estimate the minimum number of lines in a grating that will just resolve, in the second order,

the lines whose wavelengths are 589 nn ~and 589.6 nm.

95. A plane polarized light passes through a uniaxial crystal with its optic axis parallel to the - | '
faces. Determine the least thlckness of the plate for whlch the emergent beam is plane-polarized. -

Given pr, =1.5533, }10—15442 A =500 nm.

26. Verify the de Morgan’s theorem “the complement of the sum of two vanables is equa] to the
product of the complements of the varlables using a truth table

27. Find the operatmg frequency of a Collpltt’s tran51stor oscﬂlator if C1 = 0 001 LLF C,=0.01 ]JF o
and L = 15 pH. i ! ) ‘

2, 4 A step md ex fiber has a core of reﬁ'actlve mdex 1 55 and clad of refractive mdex 15.Determine -

.,\-

.....

the numerlca.l aperture and acceptan,c f :gle of the ﬁber Assume the hght enters the ﬁber

s

31. What are umversal gates ? Give truth t(ables‘for NOR and NAND gates 'Construct OR, AND ‘
- and NOT gates using NOR and NAND .ates ; | },)_?; JZ? ‘QE’ 7 _y 1
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THIRD SEMESTER B.Sc. DEGREE EXAMINATION, NOVEMBER 2013
(UG-CCSS)
Physics—Complementary Course
PH 3C 05—OPTICS, LASER, ELECTRONICS AND COMMUNICATION
Time : Three Hours Maximum : 30 Weightage
I. Objective type questions. Answer all twelve questions :

1 When light enters from a medium of refractive index n, to another medium of refractive index
4 n,, with angle of incidence and angle of refraction are i and r, respectively, the Snell’s law
! relating these quantities can be written as —

-

2 In the Young’s double slit experiment, the fringe width of the interference pattern
increases with :
(a) Increase of wavelength. (b) Decrease of wavelength. h
(c) Separation of high sources. (fl) VDecreasing the distance between slit and screen.

3 For Newton’s rings formed by reflected i}aonochromatic light, the central ring is :

(a) Bright. (b) Dark.
(c) Colouréd. , (d) ‘None of these.
4 The grating spectrum is caused by ————
(a) Dispersion. (b) Polarization.
(¢) Reflection. (d) .Di\fﬁ'action.
5 Which optical phenomenon proves that light waves are transverse m nature ? )
) (a) Reflection. | (b) Refraction. ®
(¢) Polarization. (d) Diffraction,
é Which is the most heavily doped region in a transistor ?
(a) Collector. (b) Emitter.
(c) Base. (d) Battery.
7 The common collector transistor configuration is generally used for
8 Negative feedback ——— the gain of the amplifier.
(a) Increases. (b) Decreases.
(¢) Does not change. (d) Increases or decreases.
Turn over

(} Scanned with OKEN Scanner



2

9 In a ruby laser, the energy levels used for laser action are of :

(a) Aluminium. (b) Chromium.

(¢) Potassium. (d) Helium.

D 51512

10 In television transmission, which modulation is used for sound signal ?

(a) Phase modulation.

(c¢) Frequency modulation. *(d) No modulation.

11 Huygens eyepiece
distance and angles are to be measured.

(a) Can. (b) Cannot.

(c) Can or cannot. (d) None of these.

12 A negation following an AND gate is called :
(a) NOT. (b) XOR.
(c) AND. (d) NAND.

(b) Amplitude modulation.

be used in telescopes and other optical instruments with which

(12 x ¥4 = 3 weightage)

II. Short Answer Type Questions. Answer all nine questions. Each question carries a weight ofl:

ITI.

/
i}

13 What is Format’s principle ?

14 Mention two differences between a zone plate and a convex lens. 4 ; y
. ; / | Qe d YN SN, guhs g S s A . -

15 Distinguish between Negative and Positive crystals.

16 Draw the circuit diagram of a basic Zener diode voltage regulator. /
17 What do you mean by the angular magnification of a telescope ? -

18 What is the principle of light propagation in an optical fiber ?

19 Using a suitable figure, discuss the phenomenon of stimulated emission. -

20 What do you mean by population inversion ?
21 What is amplitude modulation ?

(9 x 1 =9 weightage)

Short Essay Type Questions. Answer any five questions from seven :

22 A biprism is placed at a distance of 5 cm. in front of a narrow slit which is illuminated by a
light of wavelength 589 nm. The distance between the two virtual sources is found to be
0.05 cm. Determine the width of the fringes observed in an eyepiece at a distance of 75 cm.

from the biprism,

23 What is the radius of the first zone in a zone plato of focal length 25 cm. for light of wavelength

400 nm ?

24 Determine the minimum number of lines in a grating that will just resolve the sodium lines

(589 nm and 589.6 nm) in the first order spectrum.
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25

26
27

28

3 D 51512

Determine the thickness of a quarter wave plate when the wavelength of light used in
589 nm. Given, the refractive indices of the extraordinary and ordinary light are y, = 1.553
and p_ = 1.544, respectively.

Write down the Boolean expression and the truth table for an exclusive OR gate.

Calculate the frequency of a Hartley transistor oscillator having L; = 100 H, L, = 1000 pH
mutual inductance between the coils M = 20 yH and C = 20 pF.

A step index fiber has a core of refractive index 1.55 and clad of refractive index 1.5. Determine
the numerical aperture and acceptance angle of the fiber. Assume that light enters the fiber
from air.

(5 x 2 = 10 weightage)

‘\ IV. Essay Questions. Answer any two questions from three :

29

30

31

Discuss the interferences of two simple harmonic oscillations of constant phase difference.
Obtain an expression for the intensity at a point on a screen placed at a distance.

What do you mean by a plane, circularly and plane polaﬁzed light ? Discuss briefly the
production of plane, circularly and elliptically polarized light.

Briefly outline the working of an npn transistor. Discuss the different transistor connections

using neat figures mentioning thej current“émpliﬁcation factor in each case. )
| 3 : (2 x 4 = 8 weightage)

\

P

r
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D 72402-A (Pages : 9) NAMC ceurvcvrsssmeeeersmrressoe.
Reg. No
THIRD SEMESTER B.Sc. DEGREE EXAMINATION, NOVEMBER 2014
' (UG.—CCSS)

Complementary Course—Physics
PH 3C 05—OPTICS LASER, ELECTRONICS AND COMMUNICATION

(2013 Admissions)

Time : Three Hours Maximum : 30 Weightage

Section A
Answer all questions.
Each carries % weightage.

1. (1) Finger prints of a piece of paper may be detected by sprinkling fluorescent power on the paper
~  and then looking into it under : | il i e -

(a) Yellow light P . (b) B‘rightness. A,
(c) Infrared light. LA Ultraviolet light. nRx ¢
e pA g ©
(i) Colours of thin film is due to the phenomenon of . 435‘"‘;' Q %
(;11) A grating has 5000 hnes/cm The maxnmum order v1s1ble w1th wavelength 6000 AN % ,§ '
(a) 2. i (b) 3. Fid il A
e oy S _ e !
(c) 4. 9 fat; (d) 104 A TR RO ) \é )
B : . £
(iv) Which of the following has the longest Wavelength ? ‘ \g &
(a) Blue light. | (b) Gamma ray FAa R il 53:16/1
() X—Ray. : (d) Red hght BT R ' o"i {

2. (i) A point source emits ligh equally in- all d1rect10n Two point P and Q are at distances 9 m and
25 m respectively from the source. The ratlo of the amplitudes of the waves P and Qis:

(a) 9:25. (b) 25 9 7 <
(c) 92: 252 ‘ (d) 252 : 92,

(if) A Nicol prism is based on the action of MR RO YS
(a) Refraction. - ' ‘ (b) Double refractlon IERIT 3"
(c) - Dichroism. ‘ ' (d) Both (b) and (c) el

(iif) An optically active substance : " ' i
(a) Produce polarized llght ,?"“ | '
. (b) Rotates the plane of polarization of polarized hght ‘
(c) Converts plane polanzed light into circularly polarized hght

, (d) None of the above, ' ' | Tﬁrn ox"e k
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10.
11.
12.

13.
14.
15.

D 72402-A

2
(iv) In an npn transistor circuit, the collector current is 10 mA . If 90% of the electrons emitted
reach the collector : ' '
. : A LY 0‘% 7
(a) The emitter current will be 9 mA | W A %l ’
(b) The emitter current will be 11 mA. 40 p “wr
(c) The base current will be 10 mA. (p’f' éd /
(d) The base current will be 0.1 mA. ' o 5
(1) Fora transistor the value of a = 0.9, the value of p =—— / )\
(ii) An oscillator is basically an amplifier with gam / J !
(a) Less than unity. (b) More than unity. : d G n
== " (05 9
(c) Zero. (d) 0.5, , J)
(iii) The modulation index of an AM wave is chinged from 0 to 1 The transmitted power is :
(a) Unchanged ' (b) Halved. : e
(c) Doubled. A - Increased by 50 percent
(iv) Which of the following is used for digital commumcatlon ?- ‘
(a) FM. - (b) . AM.
(c) PAM. | (d) PCM.

(12x % =3 weightage)

,h ’ Answer’ all nine queetwns
Each question carries a weightage of 1.

What is Fermat’s principle ? '

What is superposition principle ?

Write down the condition for brightness and darkness.

What is polarization ?
What is a zener diode ? B
Explain population inversion. How it is achieved ?

What is dispersive power ? I ad 2 :

What is modulation?

What is Demorgan’s theorem ? ) thy :
. (9 x1=09 weightage)

Section C

Answer any five questions. : e
Each question carries a wezghtage of 2.

Discuss the laws of reflection and refraction. '
Explain colours of thin ﬁlm
Distinguish between Fresnel diffraction and Fraunhofer dlffractlon

/
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16.
17.
18.
19.

3 D 72402-A

State and explain Brewster’s law.
Give a short account of He-Ne laser.
Obtain an expression for the total energy carried by amplitude modulated wave.

An optical fiber has a core of refractive index 1.62 and cladding of refractlve index 1.42, calculate
NA and acceptance angle.

(5 x 2 = 10 weightage)
Secﬁon D

Answer any two questions.
Each question carries a weightage of 4.

. Explain the formation of spectra by a plane dlﬂ’raétlon grating. What are its chief characteristics ?
g Ao

. Describe the method of producing hrieérly, clrculaily and elhptlc fanzed light.

. Describe principle and workmg of any osclllator and explain how it produce sustained oscillation.

Derive the necessary formula

(2 x 4 = 8 weightage)

T N S <

T T R e
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THIRD SEMESTER B.Sc. DEGREE EXAMINATION, NOVEMBER 2015
(CUCBCSS—UG)

Complementary Course

- PH 3C 03—OPTICS, LASER AND COMMUNICATION

Time : Three Hours O ( Maximum : 64 Marks
5 e \
I. Answer all questions, each question carries 1 mark : N\
1 For elliptical reflectors light takes the'; fbf‘all paths.

‘ The relation between path difference and phdse dlfference is

2
3 Colours of thin film is due to the phenomenon of
4

Wavelength of laser beam can be used asa standard of

5 Inthe diffraction of hght of Wavelength 2\ ata s1ng1e sht of small w1dth e the angle 0 between

the central maximum and ﬁrst mmunum on elther s1de is -
l

6 The expression for rlpple factor of half ane rectlﬁer is,
7 The relation between « and B of a tran51stor is

8 Transistor works as an amplifier, when it operates under ———— region.
9 In a CE amplifier phase Idlfference betvs{eelp 1npu§ and output is
’ 16 Optical fibers are based on the priniciple df (i
- Al (10 x 1 = 10 marks)

L II. Answer all questions, each question car;ies‘ 2 marks :
~ 11 Draw the diagram of Fermat’s prmclple in refractxon ;
| 12 Explain why no interference takes place in two independent light sources ?
13 Explain why very thin film ‘appears black in reﬂected llght ?
14 What is the principle of non- reﬂectmg coatlng ?
15 What is Fraunhoffer class of dlffractlon ‘7 ‘
16 Why we need modulation in communlcatmn 2

17 Give the principle operation of a semiconductor laéer.
' | ' (7 x 2 = 14 marks)

Turn over

(} Scanned with OKEN Scanner

.



111.

IV.

2 D 92288

Answer any fwwo questions, each question carries 4 marks :

18 State and explain Fermat’s principle of extreme path and analyze'a case where the actual

19

20

21
22

An
23

24

25

26

27

path of light may be a maximum.
What is Brewster’s law ? How it can be used to find polarizing angles in crystals ?

Distinguish between resolving power and dispersive power of grating, What is meant by
overlapping of spectra in the spectra of a diffraction grating ?

What is Meta stable state ? Explain the role which it plays in the operation of a laser.

Discuss the different types of modulations.
(2 x 4 = 8 marks)

swer any three questions, each question carries 4 marks :

A drop of cil of volume 0.2 cm?® is dropped on the surface of a tank of area 1 m2. The film
spreads uniformly over the whole surface and white light reflected normally is observed
through a spectrometer. The spectrum is seen to contain dark band whose centre has a
wavelength of 550 nm in air. Find the refractive index of oil.

Newton’s rings are formed in the reflected light of wavelength 600 nm with a 11qu1d between
the plane and curved surface. If the diameter of the Gth brlght rlng is 3.1 mm and radlus of :
curvature of the curved surface is lm ‘calculate the refractlve 1ndex of the llqu1d

In a grating spectrum which spectral line in the 4¢h order will overlap with the 8rd order of
5461 A. ' '

80 grams of impure sugar when dissolved in a litre of water gives an optical rotation of 9.9
when placed in a tube of length of 20 cm. If the specific rotation of sugars is 66°, find the
percentage purity of the sample. _ , |

A 50 V Zener diode is used to obtain a regulated output voltage a'cros.s a load 10 kQ. The

series resistor is 5 kQ. If the input changes from 80 to 120V, find the maximum zener current.

" (8 x 4 = 12 marks)

Answer any two questions, each question carries 10 marks :

28

29

30

Discuss in detail the Fresnel’s biprism. Explain how the wavelength of light can be determined
with its help. Give a diagram showing clearly how coherent sources are produced in a biprism.
Derive the formula for the fringe width in the biprism experiment.

Draw the circuit diagram of Colpitt’s oscillator. Explaln briefly how it operates. Compare its
working with that of Hartley oscﬂlator

Give the basic structure of an Optlcal fibre. How the various refractlve indices have to be
related to get better working of an optical fibre ?

(2 x 10 = 20 marks)
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Time :
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10.

11.
12.
13.
14,
i 1B,
16.
17.

(Pages : 2)

THIRD SEMESTER B.Se. DEGREE EXAMINATION, NOVEMBER 2016
(CUCBCSS—UQ)

Jomplementary Course
PHY 3C 03—OPTICS, LASER, ELECTRONICS AND COMMUNICATION 4
Maximum : 64 Marks

Three Hours
Section A (One Word)

Answer all questions.
Each question carries 1 mark.
In white light, thin films appear coloured due to

LLASER is the acronym for
In a ruby laser ions is responsible for lasing action.

When reflected from a transparent medium, the angle of incidence for which the reflected light is

completely polarized is called
In a double refracting crystal the ray which obeys the laws of refraction is called

An amplifier with positive feedback is used i m
The power gain of a common emitter tran51stor amphﬁer is "the" product of voltage gain and

Zener diode is used as a :
When the output of a NAND gate is connected to the 1nput of a NOT gate it works as a

gate. _ , :
In Fraunhofer diffraction the source and the screen are effectively at — distance from the

object causing the diffraction. = . - i
’ R (10 x 1 = 10 marks)

Section B (Short Answef_Questio_ns)
Answer all questions.
Each question carries 2 marks.
What is Barkhausen criterion for oscillations ?

Define transistor o and B.

Explain why very thin films appear black in reflected light.

Briefly explain the transmission and reception ot’ signals in radio broadcasting.
Write the conditions for constructive and dost'ructivo interferences.

Derive an expression for the dispersive power of gratmg

Compare between AM and FM modulation, = . gty ~ :
' N /(7 X 2 14 marks)

A Turn over
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23.

24.

25.

26.

27.

28.

29.

30.

.Discuss with theory the production of (a) plane polarlzed (b) elliptically polanzed and

2 D 12430

Section C (Paragraph Questions)

Answer any two questions.
Each question carries 4 marks.

What is Population inversion ? Explain metastable state.
Deduce the laws of refraction using Fermat's principle.
Give the analytical theory of interference of light.
Briefly explain the working of a Colpitt’s oscillator.

Distinguish between Fresnel Diffraction and Fraunhofer Diffraction.
(2 x 4 = 8 marks)

Section D (Problems)
Answer any three questions. 7
Each question carries 4 marks. A
Newton’s rings are formed in reflected light of wavelength 600 nm with a liquid between the plane

and the curved surface. If the diameter of the 6th bright ring is 3.1 mm and radius of curvature of
the curved surface is 1 m, calculate the refractive index of the liquid.

A plane wave front of l1ght of wavelength 500 nm falls on an aperture and the diffraction pattern
is observed in an'eye piece at a distance of lm from the aperture F1nd the radius of the 100th half

period element and the area of the: half pemodszone VSt A s g i
Find the thickness of a (a) quarter wave plate ; (b) half wave plate when hght of wavelength
589 nm is used (uo =155 and pg = 1.54) . '

The base current of a transistor is 105 uA and collector current is 2 05 mA. Determine the value of
B,Igand o. A change of 27 pA in the base current produced a change of 0.65 mA in the collector
current. Find B,,.

In Fraunhofer diffraction due to a narrow sht a ‘screen is placed 2 m. away from the lens to obtain
the pattern. If the slit width is 0. .2 mm. and the ﬁrst m1n1ma he 5 mm. on elther side of the central

maximum, find the wavelength of l1ght g Ty Uy "
; | T \ (8 x4 = 12 marks)

Section E (Essays)
Answer any two Quéstions.
Each question carries-10 marks.

With the help of a circuit diagram explain the principle and working of a half wave and full wave
rectifier. Show that the rectification efficiency of full wave is twice that of a half wave rectifier.

Derive an expression for the radius of the nth dark rmgs in a Newton s Ring arrangement in the

reflected system. Describe an experiment to determme the wavelength of monochromatic light
using Newton's rings arrangement. : -

polarized light. (c) cn‘cularly

(2x10 =20 marks) .
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Complementary Course

THIRD SEMESTER B.Sc. DEGREE EXAMINATION, NOVEMBER 2017

PHY 3C 03—OPTICS, LASER, ELECTRONICS AND COMMUNICATION

Three Hours

Mazimum : 64 Marks

The symbols used in this question Ppaper have their usual meanings,

Section A (Answer in a word or a phrase)

Answer all questions.
Each question carries 1 mark.

as
The spectrum obtained with a —— is said to be rational. .
Negative feedback — the gain of the amf)liﬂer.

In a ruby laser, the energy levels used for laser action are of
: R

The time interval dunng which the phase of a wave traln can be predlcted rehably i8 known

In television transmission, which modulation is used for sound signal ?.

Questions six to ten : Write whether the following statements are True or False.

When light is reflected from a point, the incident.r‘ay and reflected ray are in a plane.

For Newton'’s rings formed by reflected monochromatic. light, the central nng is bnght

Observation of Fresnel diffraction does not requlre any lenses

Ordinary and extraordinary rays are llnearly polanzed in mutually perpendlcular directions.

The common emitter transistor conﬁguratlon is generally used for 1mpedance matchmg

(10 x 1 = 10 Marks)

Section B (Answer in‘tWo or three sentences} ~

Answer all questions.
Each question carries 2 marks.
What is Fermat’s principle ? ‘
What do you mean by a Fresnel biprism ?
What do you mean by a plane diffraction grating ‘.?

Distinguish between positive and negative crystals.

Turn over
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27.

9 C 31169
What do you mean by the ripple factor of a rectifier ? What is the ripple factor of a half-wave
rectifier without filter ?
What do you mean by population inversion ?

What is amplitude modulation ? ’
(7 x 2 =14 marks)

Section C (Answer in a paragraph of about half a page to one page)

Answer any three questions.
- Each question carries 4 marks.

R W el S SN

Show that superposition of incoherent waves does not prodlice interference.

Compare prism and grating spectra. | ; .

Explain Brewster’s Law. Write two applications of this law.

State de Morgan’s theorems. Prove them using a Truth Table.

Explain the working principle of a semiconductor laser. : *
- 0 Bx4=12marky)

‘ Secttion-D i A ‘ . ._ id
(Problems-write all relevant formulas, "éll importanf steps thry separate marks_) :

Answer any three questions.
Each question carries 4 marks.

o

AN
B SR e

A parallel beam of sodium light of wavelength 589 nm is incident on a thin glésé plate of refractive 4
index 1.5 such that the angle of diffraction into the plate is 60°. Calculate the smallest thickness of
the plate that will make it appear dark by reﬂectlon ‘ : “

Determine the minimum number of lmes in a grating that will Just resolve the sodium lmes »
(589 nm and 589.6 nm) in the first order spectrum . i )
Determine the thickness of a quarter wave plate when the wavelength of light used is 589 nm.
Given, the refractive indices of the extraordmary and ordlnaryhght are {1, =1.553 and p =1.544, :

respectively. . &

How will you make an OR gate using thx"ee'NAND gates ?

For a transistor circuit, the values of base current and emitter current are 50 HA and 2 mA,

respectively. Find o and collector current.

Bx4=12 marks)
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Section E (Essays-answer in about two pages)

Answer any two questions.
Each question carries 8 marks.

Using a neat diagram discuss a method by which Newton’s rings are formed. Outline an experiment
to determine the wavelength of a monochromatic light using Newton’s rings.

Using suitable figure, explain the Fraunhoﬂ'ér at a single slit and plot the intensity distﬁbution

What do you mean by circularly and plane. polarized hght ? Discuss briefly the productlon of
circularly and elliptically polarized light.

Briefly explain the working of an npn trans1stor Discuss the input and output characteristics of a
transistor in CE configuration.

(2 x 8 = 16 marks)
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THIRD SEMESTER B.Sc. DEGREE EXAMINATION, NOVEMBER 2018
(CUCBCSS—UG)
Complementary Course
PHY 3C OS—OPTICS, LASER, ELECTRONICS AND COMMUNICATION
Time : Three Hours 3 Maximum : 64 Marks

The symbols used in this question paper have their usual meanings. 7

Section A (Answer in a -word or a Phrase)

Q‘:P Answer all questions. Each question carries 1 mark.
"%, When white light is incident on thin films, the color appears on thin ﬁlms depends on tlnckne.,s
and ———-. . y
2. For Fraunhofer diffraction at a single slit, using white light; the _eentrel méximum is———in
color. e [ e
3. Along the ——— ordmary ray ‘and extraordmary ray travels w1th the same veloc1ty

! l

4. The line on'the output charactenstxcs of a transmtor cxrcult whlch gwes ‘the values of collector
current and collector emitter voltage correspondmg to zero 51gna1 condltlons is called
5. ———1is adevice that canerts sound sigﬁal to electrical signal. »
Questions 6t010: Wrﬁe whether the following statement:; are True or False.
Coherence length is the length of the wave packet over which it has a predlctable phase.
Diffraction spectrum arises from mt,erference "

. Divergence of laser beams is very small.

=
© ® = o

. The most lightly doped region in a transistor is emitter.

10. In amplitude modulation, the bandwxdth is same as the sxgnal frequency
£, .(10x1=10marks)
Section B | ’
Answer in two or three sentences.
\ Answer all questions. Each question carries 2 marks

11. Write down the law of refraction.

12. What are the conditions for two light sources to be qohorent ?
13. \:\Wha_t do you mean by the dispersive power of a grating ? \
14. What do you mean by double refraction ? o LA " e (

;\‘ 15. What do you mean by the bandwidth of an amplifier ? , . ‘ ]
: \ ‘ g gl I Rk i Turn over
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29.
30.

31.

, oEE—E.G and elliptically polarized light.

2 D 51297

Using a suitable figure, discuss the phenomenon of spontaneous emission.

What do you mean by frequency modulation ?
(7 » 2 = 14 marks)

i

Section C
Answer in a paragraph of about half a page to one page.
Answer any three questions. Each question carries 4 marks.
Explain Fermat’s principle of least time.
Explain the Fresnel’s two mirror arrangement.
Give the Fresnel’s explanation of optical activity of substances.
How will you use a Zener diode as a voltage regulator ?

Draw the energy level diagram of a He-Ne laser and indicate the S.mbm;_obm involved.
Bx4=12 marks)

"~ Section D

Problems- write all relevant formulas, all important steps carry separate marks.
Answer any three questions. Each question carries 4 marks.

Newton’s rings are formed with red light of €m<o_m=m§ 670 nm. The radius of the 200 ring /
is found to be 1.1 x 102 m. Find the radius om curvature of the lens and the radius of the 30th ring. - 2

Find the angular separation between the 35 sodium lines of €N<m~mum§m 589 nmand 589.6 nm, {

when a parallel beam of light is anmsn on m Emﬁm ﬁ.wumuummﬂob mam_upm om 6.x HOm lines per metre

. 2 Ly 2 t G ¢ - )

in the second order spectrum. R : k
A plane polarized light passes through a uniaxial S.%ma& g:zu its ouﬁo axis wmﬁwzﬂ to zum

faces. Determine the least thickness of the Emam mon which the mBmH.mmbn beam is Emuo.wo_mﬁsmm..
Given p, =1.5533, 1, =1. 5442, A = 500 nm. k. . b ‘
An amplifier has a gain 200. When negative feedback is mﬁvrmm go mEb is reduced to 50. What
is the feedback fraction ? A :

Find the operating frequency of a Oozw_g.m transistor oscillator if i _ LN «T

C, =0.001 pF, Cy =0.01 uF and L =15 pH. .
(8 x 4 = 12 marks)
mnoaoa E

Essays-answer in about two m.smom.
Answer any two questions. Each question carries 8 Snlﬁ. /

Using suitable figures, discuss the interference in a plane @wum:m_ film by ammma.ma rmE.. Give the

conditions for maxima and minima. ot
Discuss the Fraunhofer diffraction cwgmg due to a single m_; Draw the intensity distribution.

What do you mean by circularly and plane polarized light ? Discuss briefly the production of

What are universal gates ? Give truth tables for NOR B:_ NAND mpeom. Construct OR, AND and
NOT gat¢s using NOR and NAND gates. K /
(2 x 8 = 16 marks)/

/

/

/
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THIRD SEMESTER B.A./B.Se. DEGREE EXAMINATION, NOVEMBER 2019
(CUCBCSS—UG)
Phyeics
PHY 3C 03—OPTICS, LASER, .ELECTRONICS AND COMMUNICATION

Time : Three Hours Maximum : 64 Marks

Section A

Answer all questions.

- Each question carries 1 mark.
) \ ' Answer in a word or phrase.

1. The excited atom emits light waves in step with the inc'oming wave and increases its intensity. |
This is known as ———— of radiation. ' ' '

2. —————1isaproperty applying to transverse waves that specifies the geometncal orientation of

the oscillations.

3. The diode which operates in the reverse breakdown region with a sharp breakdown voltage is

called a

4. ————isthe process in which two or more. waves of the same frequency - be it light, sound, or
other electromagnetic waves - either reinfor‘ce ‘or cancel each other.

5. Fermat state that "the actual path between two pomts taken by a beam of hght is the one which is

traversed in the ——— time".
‘, 6. Modulation is defined as
7. Voltage regulation is the ability of a rectifier to

8. If the two displacements are in phase, then the resultant amplitude will be the sum of the two
amplitudes, this is known as :

9. —————is method of producing optical image_s with full three dimenéiqn. _
10. —— in which the frequency is varied keeping amplitude and phase.
5 (10 x 1 = 10 marks)

Turn over
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24.
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Section B

e —

Answer all questions.
Each question carries 2 marks.
Answer in two or three sentences.

State Malu's Law.

Describe Fraunhoffer diffraction.

Describe Amplitude modulation.

State Fermat Principle.

Give an expression for efficiency of full wave rectifier.

Write an expression of resolving power in grating expérim’erit'_.f ) 5)

Explain stimulated emission. ' %
(7 x.2 = 14 marks)

Section C -

Answer any two questwns

Answer in one paragraph

Explain semiconductor laSer.

Draw and explain frequency response curve of CE amplifier.
Distinguish positive and negative crystals inpolarisa'ltion. , ' i i f
Define population inversion. | | : ‘

Distinguish Constructive and destructive interference.

Section D

Answer any three questions. \
Each question carries 4 marks.

A carrier wave of 500 watts is subJected to 100% amphtude modulation. Determine power of
modulated wave, | ‘ .

In a double slit interference arrangement one of the slits is covered by a thin mica sheet whose
refractive index is 1.68. the distances between slits is 0.1 cm and distance between wave front to

screen is 50 cm respectively. Due to the introduction of the mica sheet the central fringe get shifted
by 0.2 cm. determine the thickness of the mica sheet.

(} Scanned with OKEN Scanner
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25. For a typical He-Ne laser wavelength is 0.6328 micrometer and distance between spherical mirror
and plane mirror is 50 cm. The radius of curvature of concave mirror is 100 ¢cm. Calculate spot size
of the beam ?

26. In a typical experimental arrangement of Weiner, the angle between the film and the mirror was
about 103 radians. For A =5 x 10-5 cm what would be the distance between two consecutive dark
bands?

27. The applied input a.c. power to a halfwave rectifier is 100 watt. The d.c. output power obtained is
40 wat. Calculate the rectification and power efficiency of the above circuit ?

(3 x 4 = 12 marks)

Section E
\
% : Answer any two questions.
‘ Each question carries 10 marks.

28. Discuss with theory the production of plane polarized and circularly polarized light.
29. Explain principle of laser production and also explain characteristics of ruby laser and Helium —
neon laser. i ’

30. With the help of circuit diagram explain the principle and working of a full wave rectifier. Show
that the rectification efficiency of full wave reétiﬁer is twice that of a half wave rectifier. .
: (2 x 10 = 20 marks)
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13.

Physics/Applied Physics
PHY 3C 03—MECHANICS, RELATIVITY, WAVES AND OSCILLATIONS

: Two Hours Maximum : 60 Marks

The symbols used in question paper have their usual meanings.
Section A (Shor)’t Answer Type)

- Answer at least eight questions.
Each question carries 3 marks.
All questions can be attended.

Overall Cetlmg 24.

What do you mean by an 1nert1al frame of reference ? Are all frames moving with constant velocity
w.r.t. an inertial frame inertial ? i

Write down the Galilean law of addition (]f velocltles Prove that the acceleration of a particle
relative to two inertial frames are identical

Discuss the Conohs force eﬁ'ects caused by the rotatlon of earth

Draw a potential energy versus dlstance curve to 1nd1cate stable and unstable equilibria.

Write down the relation between torque’ and angular momentum. What is the unit of torque ?

Write down the postulates of the special th_‘eory of relativity.

What is twin paradox ? ' “

What do you mean by a simplevpendul‘um‘? Give an expression for its time period.

What do you mean the energy density of a yvav_é ? Does it depend on time ?

What is Photoelectric effect ? Write down I*ﬁnstein’s photoelectric equation

What is de Broglie hypothesis ? Give an expressnon for the de Broglie wavelength

Give expressions for energy and momentum operators.
) (8 x 8 = 24 marks)

Section B (ParagraphlProblem Type)

Answer at least five questions.

Each question carries 5 marks. .

All questions c(;n be attended.
Overall Ceiling 25.

What are Coriolis and centrifugal forces ? Give expressions for the same. Describe the terms
involved.

Turn over
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“ \? ‘ 215 . - . .
14. Verifv whether the force F = AN.GL .ﬁwY .. TQ +RN T +2xyz h is conservative or not.

15. Amplitude of a damped harmonic oscillator is reduced to 1/10th of its initial value after
100 oscillations. If the time period of oscillation is 2 seconds, determine the damping constant.

16. What do you mean by a plane progressive harmonic wave ? Obtain an expression for a plane
progressive harmonic wave.

17. Estimate the increase in relativistic mass of a particle of rest mass 1 gram when it is moving with
velocity 0.8c.

18. The work function for bariumis 2.5 eV. Check whether barium can be cmmm. as a photo cell to detect
visible light. Note that the visible range of the electromagnetic spectrum is 400-700 nm.

..G..H‘:mm<9.mmmﬁm1om?mnm_mwmmm,cowémmdﬁsmmxo#mﬁosommbmao:p mbmﬁrasammemgx\m H.m&m*,‘
is 10719 5. Determine the width of the excited state.

(5 x 5 = 25 marks)
Section C (Essay Type)

Answer any one question.
The question carries 11 marks.

20. Explain the conservation theorems of mbmam.vm linear and angular momentum. j
: £ _ oo , (ar K Wt &y b / i SO
21. Obtain the Lorentz transformation equations for co-ordinates and time for two Inertial frames.

w Y 7 g y
; it (1 x 11 = 11 marks)

|

‘ /
e

|
"

4
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Time : Two Hours
The symbols used in this questior

Section A (Sho

Answer all questions i1

Each correct answer carri

1. Give the significance of mass energy relatio

2. Define with example, fictitious forces.

Admissions)

Maximum : 60 Marks
paper have their usual meanings.

rt Answer Hvﬁmv ;

two or three sentences.
es @ maximum of 2 marks.

{
/

-

3. What is a conservative force ?
/ i | ] !

4. Explain length contraction.

,,.,u_. ' PR

! |
5. What is the purpose of two stages in a aonwmf ?

§

6. Give one application of Newton’s third F?._._‘

i

|

|

7. What is the relation connecting _mmﬁv,msm period of oscillation of a simple pendulum.

8. Give three examples for periodic motion.

9. Define a black body.

f

|

Jital
i
[

|

10. What are matter waves ? |
11. What are the factors on which Photo m_o_mﬂuio:wam:w depends ?
12. Explain the term threshold potential.

) o ~\ : .,\ Fiv) d -,

¥ \

i

432222

\ AW (Ceiling - 20)

Turn over
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Section B (l’nrngrn‘)h / Problem Type)

Anzwer all guestions in a paragraph of about half a page to one page.
Each correct answer carries a maximum of b marks.

What is a conservative force ? Show that a central force is always conserved.
Show that a conservative force is represented by the relation F = -grad U, and curl of it is zero.
Find the momentum of an electron which is accelerated by a potential difference 20 volt.

Explain the principle of rocket propulsion. ‘

With figure explain the scattering of a particle by a heavy nucleus.

Write the equation and explain the variatioxlz of mass with velocity. “
Explain the terms Eigen values and Eigen vectors.
‘ (Ceiling - 30)
Section C (Essay Tyﬁe)
Answer any one i1 abéu't fwo‘pages. | \

Answer carr['es 10 marks. | .
‘ |

20. Define Damped harmonic oscillator. Derive the general cquation: -~ -

21. Write law of conservation of angular momenitumi Tlustrate with :

a) Satellite motion ; ‘ ‘ i
b) Scattering of a particle by a heavy nucleus ; and

¢) Shape of galaxy. | ; ‘\
l (1 x 10 = 10 marks)
I
|
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