COURSE FILE : 2018 - 2019 (SEM II)
COURSE NAME  : WAVE OPTICS AND SEMICONDUCTOR PHYSICS LAB

COURSE CODE  : UI8BSPH2L2




INSTITUTE OF HIGHER EDUCATION AND RESEARCH
(Declared as Deemed - to - be - University under section 3 of UGC Act 1956)

2 BVharath

COURSE FILE

FACULTY
Ms. R. SUGANYA PHYSICS

r:;e Optics and Semiconductor Physics COURSECODE U18BSPH2L2

[orecr. ot —
—'——,——J

1 "'Jf"l\] I »g

0 ATTAINMENT




U18BSPH2L2 WAVE OPTICS AND SEMI CONDUCTOR PHYSICS | L
LABORATORY
(Common to B.Tech-EEE, ECE, EIE, BME, CSE & IT)

Total contact hours - 45 nnnn
Course offered by — Department of Physics

Data Book/Codes /Standards : Higher Seconda




LIST OF EXPERIMENTS FOR SEMESTER I & 11

Rl Determination of wavelength of laser light
.J Determination of particle size using laser
3.  Determination of acceptance angle of an optical fibre
~ Determination of thickness of a thin wire using air wedge method
Determination of velocity of sound and compressibility of liquid by using ultrasonic

- V characteristics of Zener diode

v




BHARATH INSTITUTE OF HIGHER EDUCATION AND RESEARCH

Wave Optics and Semiconductor Physic

DEPARTMENT OF PHYSICS
LESSON PLAN

Name of the Experiment

¢ Lab — UI18BSPH2L2

S. Date
No
I |18.09.2018 [Determination of wavelength of laser light
2 [24.09.2018 [Determination of particle size using laser S |
3 |09.10.2018 |[Determination of acceptance angle of an optical fibre |
4 [02.022019 [Determination of thickness of a thin wire using air wedge ‘method
5 | 06.03.2019 [Determination of velocity of sound and compressibility of liquid by using
ultrasonic interferometer
6 | 13.03.2019 |Determination of specific resistance of the given wire using Carey
Foster’s Bridge
7 |120.03.2019 |Determination of the wavelength mercury spectrum using grating
8 121.03.2019 |Determination of the band gap of semiconducting material
9 |22.03.2019 lDetermination of V - I characteristics of light dependent resistor
10 |23.03.2019 lDetermination of I — V characteristics of Zener diode

\ M.~
Dr. R. Vx;__l[:fl}vf)r MRy

nt of #hy
Depatifi ot Ed
B\mm\h\m\w Luk “lt\n fduc

ypomod 10 ba University
ll)lth\ludd lw r, Chennal- 00 O

aM Phil ¥n U

.d

1*1

uhon & Researct
15 3 of UGC Act. 195
073. INDIA






,?J

Na
R K. I\\tZQn{:j-._

Model Examisgkion . Ej h?
’P‘w#mu ch laEc.olb

Q
’ ‘ bl !

A\m' To  deliumine Ehe 6"“‘ ‘!Z,

F !ﬁ p

iyen
8 sy OPOJJ-' clos fP‘r QSD.n\:'. in "Lhi

J%eoPoohum ’?owdu. Uséa ,anl. "
Laser. t%ou*rce. a\mwlah B




‘
d )
L d |
,... ad
kA = -
> — A




16
| x 6qoeXx10 X
—__-——__—T—_







e — i —— e

-
- ‘. ’ !
-

 PHYSICS PRACTICALS

Common to all First Year B.E. / B.Tech Courses

PHYSICS LABORATORY MANUAL &
OBSERVATION BOOK

GLOBAL PUBLISHING HOUSE




s LAY

’ © Reserved

First Edition July 2014
‘Second Edition  July 2015
Third Edition July 2016 |

Price Rs. 220/-

For Copies Contact:

GLOBAL PUBLISHING HOUSE
17/2 Sowrashtra Nagar, 2" Street, Choolaimedu
Chennai - 600 094, Phone: 044-42648913

5, Chennai

1l ;_;.



\J- Mowlike L,

UigeEco1Ld
( PREFACE )

This book entitled "Engineering physics practicals" has been written
in accordance with the latest syllabus prescribed by the Bharath University
for the first year B.E/B.Tech students.

This book contains following two parts:
Measuring instruments (4 instruments)
First year experiments (8 experiments)

The measuring instruments will be more useful while performing some
of the regular experiments. Each measuring instrument is well described
and the working details for recording the readings of the instruments are

clearly presented.

This book contains 8 experiments for the first year B.E / B.Tech
students. All the experiments are discussed with neat diagrams, formulae,
tabular columns and calculations. The contents of each experiment are
systematically arranged and discussed in simple language so that the
students can perform the experiments independently.

We hope this book will meet the requirement of the students to obtain
practical skill in physics laboratory experiments.

We wish to thank the management of Bharath University for their
moral support and encouragement to bring out this book successfully. We
express our heartfelt thanks to the Publishers, Global Publishing House,
Choolaimedu, Chennai for their neat and perfect execution of work to

publish this book.

Suggestions are most welcome for the improvement of the book in the
future editions.

Authors

(iii)
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2nd order (m'2)
1st order (m’
0 order (m=0)
1 st order (m=1)
2nd order (m=2)

~ soiinka
= Laser gra(tiilg

(i) Calculation of number of lines per metre (N) in the grating

Laser grating normally contains 2500 lines i)er inch.
1 inch =2.54 em =2.54x 10" 2 m
2.54x 10" % m contains 9500 lines J

" f, .J’ |
1 m contains

“9500'% 102

“ N =98425 lines/m

TR 98425 hnes
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! 1. DETERMINATION 'OF WAVELENGTH OF LASER LIGHT

[Expt. No: | | pate:| |7 | 09 2019
AlM
To determine the wavelength of the given laser light using grating.
APPARATUS REQUIRED
1. Laser light source
2. Grating
3. Screen 4
4. Half metre scale j
FORMULA ,
The wavelength of the given laser light,
sin 0
| A= N
EXPLANATION OF THE SYMBOLS
Symbol Explanation Unit
0 Angle of diffraction degree
m Order of diffraction spots
N Number of lines per metre in the grating lines/m
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(i) Determination of wavelength of laser light

Number of lines/m in the grating (V)= g
} 5.

--------------

Distance between the grating and screen (D) = ..
Distance of different
SL. d(i)f;rd::ti(;ia spots from the central b2, on¥m| o Hgn=a *m
No. s spot (x,,) D D
Left | Right | Mean
Unit cm cm cm degree
! 1 2.9 | 29 | 296)|0-0b37 3-b45r¥
2 2 9 | sa|cqe|o-j2al 7.3893
3 3 g.9 391 2-9&s) 0'”56 W-6b73
4 4 17 2| 2L [ 9@9]|0-264) | Us 008D
S 5 1Y [ 15y 1574@s)|0- 33 39| 18 6952
6 6 el ' )

I
i
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PROCEDURE
The experimental set-up for the determination of the wavelength of the given

laser light using grating is shown in Fig. (a). The laser source is kept hor?zontally.
Extreme care should be taken to avoid direct exposure of eyes to laser light. 'Ijhe
grating is held normal to the laser beam. A screen is placed on the other side

of the grating.
Laser light source is switched on. For the normal incidence of laser beam on

the grating, the position of the grating is adjusted such that the reflected laser
beam from the grating coincides with the beam coming out of the laser source.
Now, the diffraction pattern in the form- of circular spots is observed on the
screen. The diffraction pattern consists of central spot followed by a number of
spots on either side of the central spot as shown in Fig. (b). The different spots

on either side of the central spot are marked as the orders m=1, 2, 3, ...............
etc. The distances (x,,) of the different spots on either side from the central spot

are measured using the scale. The distance between the grating and screen (D)

is also measured.
The value of 0 is calculated using the following expression,

. _1xm
3= =
an D

and the wavelength of the given laser light is calculated using the formula,

sin 0
Nm

e
_’nrw. ,/Oawl—hnjt\n OI the C‘]iven D_DJQY |
Q}jkt . 6.’-:)_1_0:_ A

AS m
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(i) Calculation

N'= lb{ .......... lines/m, D) = «uees LM ---------- cm
1. For m=1 and x,, =x; cm
0=tan ! [ % ]:%QZ:}C ...... degree
|
PR L (o X2, = 6?"2:} ...........
Nx1

— Yy P LT T Ll L LU L LEL L

T
A iSO (ST SO _CS28 -5 ...
7 Wesh )
3. For m=3 and x,, =x3 cm
9 =tan ! [% ): M 238 2. degree
i
A=Sm8 euie!.m SHEC
(4R
4. For m=4and x,, =x4 cm _
0 —tan'l(ﬁ)= \$- oW degree
— D GebstssaEssRsssBEERERRRES
: =
A=SImO _ c.yza L0 po SRS L

iy g f=tan" ! ( 2 ] spllggaiing] degree
. -2
80 D) e aetr 0 | pSGEN 2
A=aro= St U asD TG 82 3
= o8]
o ks R R
+ Byl [ .35
9 = tan [ - J: L degree
- sin 0 e -LL ' % - @ .
A N e i QQ!?;(Q m=,,,., H}«QS ......
” / = LLLL“:’ 5

.....
....................
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RESULT

The mean wavelength of the given laser light = ............... A

VIVA-VOCE QUESTIONS AND ANSWERS

1. What does the term LASER stand for?
LASER stands for Light Amplification by Stimulated Emission of Radiation.

2. What is stimulated emission?

The process of emission of photons due to external incident photons is called
stimulated emission. The photon emitted due to stimulated emission has the same
frequency and phase as those of the incident photon.

3. What are the characteristics of laser?
The laser beam has the following characteristics:

(1) High degree of coherence
(1) High intensity

(iii) High directionality

(iv) High monochromaticity

4. Name any two industrial applications of laser beam.

(i) Laser beam can be used to make very small holes in hard materials like
diamond, hard steel etc.

(i) COqy lasers are used in welding thin sheets and foils without damaging
the structure of the materials.

5. State grating formula.
The grating formula is stated as

(@ +b)sin 0 =ni

sin6=( L Jn).:NnA
a+b

here 1 : : ;
' =NN= - t
G+D) N = No. of lines per metre in the grating

0 = Angle of diffraction
n = Order of spectra
d A= Wavelength of light used.

» What is the number of lines per metre in the laser grating.
The number of lines per metre in the laser grating = 98425
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Fig. (a) Experimental set-up to produce diffraction circular rings for

determining the particle size

1 st Order (n=1)

20d Order (n=2)

3rd Order (n=3)
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2. DETERMINATION OF PARTICLE SIZE USING LASER

Expt. No: [ 072 Date:| 24 | 0| 201¢
AIM

To determine the size of the given microparticles present in the lycopodium
power using laser light.

APPARATUS REQUIRED
1. Laser source
2. Lycopodium powder with fine microparticles

3. Glass plate

4. Screen
5. Half metre scale
FORMULA
The size (diameter) of the given particles
nADy
= metre
Xn
EXPLANATION OF THE SYMBOLS
Symbol . Explanation Unit
n Order of diffraction
A Wavelength of laser light used _ metre
D, Distance between the glass plate and the screen metre
o Radii of different order dark rings metre
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() Determination of particle size b0 QPK)9...

wavelength of laser ligM/-——"jf
Radii of Particle size
Distance : t n AD
SI. between the Oc:fc‘-:fla(:'f 0?':5?(:]::1{ n.th dark 4:!—-="":;:""l
No. screen and : ) ring ring (¥n) i
glass plate (Dy) rings il L e Y
Unit cm - o o= —[Q
1 ; 70, 2 1O (x1) 7,2qK'XJO
T || 2 yo @ A0 @24 > K2
3 3 K (2x3) (x3)
= sesugs={O 4
1 1 30 &V IS iy L o}
V|| AT 2 b4 ew| 3y @|;503 KID
3 3 22353) (x3) . o)
1 L | B | A0 ey 9EsRID
% o 7|
ol | S o 2 %0 /<2xz/>/b 0 *2|14935X10
3 3 xg) (x3) "
T Mean (d)=. 11293 X10:m
- 721233, x10 % m
: =8 ?Lr.ll..q.%.... um
(ii) Calculation
I. Set 2
(BN ot ot ADA A= soreressirriieessions 00
TR =L TR =21 CIIL == ,0s0s0esins fessaasitonys cm
1A x Dy ; : <= -
— = ol
xl = seesstnsasrssnnnsassnanns i
P 2 o = v, e Pl e WO
DTN X = X0 CINE i e cm
2 x Ax Dy -
e X\~ \Q 2 cqoo X
3. For n=3’xn=x30m= :‘l* \OFZ
......................... cm
i 3 XA XD]_
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PROCEDURE

The experimental set-up to produce diffraction pattern (circular rings) for
determining the particle size is shown in Fig. (a). A glass plate is cleaned well
and fine lycopodium . powder of particle size in the range of micrometer is

| sprinkled uniformly over the glass plate. The glass plate is placed between the
laser source and the screen. The laser source is switched on and light is made

to fall on the glass plate. Now, the laser beam gets diffracted by the particles
present on the glass plate.

The distance between the glass plate and the screen is adjusted until a clear
image of the circular rings pattern is obtained on the screen as shown in Fig.(b).
The distance between the glass plate and the screen is measured as D,. The

diameters of the dark rings of different orders (n=1,2,3,...) are measured as
2X1, 2Xp, 2X3 ... using a half metre scale. The radii of the dark rings are then

calculated as xy, X9, X3, .... The particle size is calculated using the formula,

nl Dl
Xn

. d=

m

The experiment is repeated for various values of D; and the mean value of
the particle size is calculated.

—\0 2
meqoc\xm N/MQ"@
\—(/,gyo -0 _;C,-qvcw"(sm
(Qe/su\\’-'-

Tha Q"&"'%jﬂ- Ze ﬁ The 5{\(«1 Pasdrel —UQ-‘E:

M



as

Il. Set .

\ = o cm

2, Forn=2, x, =% CI = scccrocesest

-0 ' By
2xlxD1=.2_>(6qOo mms(l& 1 S

d= 24
*2 25 \D -
8. Forn=38, X, =Xg CIL= ccoocurereancencsnesies cm
3><)L><D1_ il
= x3 — sssssssassssensensn
. Set 0
DifER " i i cmand A = {C[OOX ......
74
1. For n=1, X, =X] CM = oo, cm
\o 23’ |
1xAxDy 1> 6200x 10 zL.X(O ..5 e ,,;ar._
— 3 1S ! ir ¥ = | ixl ||,: ..:“...;u:f ........ A’_Z;n} .“_”r‘_ 4
- e SR N R e
2. Forn=2, Knt='X0 CIL = ivs i rnrerasensessscsannae CIIIL’
2XAxD ~\D =
d=-—-——-——1 %.‘?:S%OX\D 7%
1 Y 2%
3 Forn=3, xn_xacm_. \0
By = e UM LT T Ty Cm
2 x
e} < D8
- x3 ----- A9V R8 v s s astetnnss «e 1IN
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RESULT q - 296}

The average size of the given particles = .............. pm

IVA-VOCE QUESTIONS AND ANSWERS

1. How are lasers classified?
Lasers are classified into five major categories.

(1) Solid state lasers —  Nd-YAG laser
(i) Gas lasers —  COq laser
(iii) Liquid lasers —-  SiOCl, laser

Gallium Arsenide laser

Hydrogen fluoride chemical laser, Coumarine dye
laser

(iv) Semiconductor lasers
(v) Chemical and dye lasers

2. What are the three important components of any laser device?
The essential components of a laser are
(1) An active medium,
(ii) A pumping source and
(iii) An optical resonator.

3. What is meant by an active medium in laser?
A medium in which population inversion is achieved is called an active

—

g

4. What is meant by populatlon mversxon?
The creatlon of a situation in which the’ number of atoms (N9) in the exc1ted

ed population inversion.

-

. What is a semlconductor laser?

A semiconductor diode laser is a specially fabricated p - n junction device.
When it is forward biased, it emits coherent light.

6. What is the order of the size of the micro-particles present in
- lycopodium powder?

The order of the size of the microparticles present in lycopodium powder is

7. What is the value of 1 pm?
1um=10" 5m
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Optical fiber
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source

—
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mm scale
- d >

5mm 10 mm spot
spot

Fig. (a) Experimental set-up for the measurement of Numerical aperture and
Acceptance angle

(i) Determination of Numerical Aperture and Acceptance angle

1
|
J
i

BT Radi £ Numerical
Sl. |Order bel::vs:::cfhe tllnl: - Aperture Acceptanft;: angle
No. | (n) | fibre end and | circular NA = Tn «=Sin ~ NA
the screen (d,) | image (r,) 2 +ds
Unit mm mm degree
J o 6 -
10| 1 1€ - @] Q.8 BIALY: C o84 L
2. 2. na @S e (AT < TLy2e 'N;N ;
e — 7 3
3. 3. 04 (da)|=r e Co s | 9' Q_Ofg AR )
: Is mmm s b / = = : . :' —
|y 29 @l 40— - £ 0826 |T~1geeta s
- = : o :
5. 5. . 31 (ds) | ;VL'S’{{;) ,0‘13‘} 30 1A\ G- 74 |
— a
6. | 6 39 dg| 190w ©-35¢ 20- 7.
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1 (b) DETERMINATION OF ACCEPTANCE ANGLE OF AN
OPTICAL FIBRE

Expt. No: [ 02 pate:|/0f ||{® | \ §

AIM

To determine the numerical aperture and acceptance angle of the given
optical fibre.

APPARATUS REQUIRED

1. Laser light source
Optical fibre cable
Numerical aperture jig

Screen with concentric circles

o s o N

Half metre scale

FORMULAE

(i) Numerical aperture = o=

(ii) Acceptance angle

6. =sin ! NA degree

EXPLANATION OF THE SYMBOLS

_ Symbol - Explanation

Unit
5 Radius of the n'P illuminated circular image

metre

d, Distance between the
circular images

fibre end and the screen with concentric| metre
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4

(i) Calculation
1. For the first circular image (n=1)
First illuminated

21 Sl %l o
—t =‘s
d

creen

1
, . \
- Q s yﬁcm, dl = ceessses % .............

T'l = sessrasntnnnncinnsenannes

i T
NA=Sinea=-—ﬂ—= i)——"“. z—+\a = 7 ieesssssssssssasssaans
i+di, 26 . S64
0, =sin” 1NA = & ........ degree

end

2. For the second circular image (x = 2)
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PROCEDURE

The experimental set-up for the measurement of numerical aperture a-md
acceptance angle of a given optical fibre is shown in Fig. One end of the opt!cal
fibre is connected to a laser source and the other end is connected to a Numerical
Aperture Jig (NA Jig). The NA Jig is provided with a screen consisting of
concentric circles. The successive concentric circles are marked with increasing
diameters starting from the first circle as 5 mm, 10 mm, 15 mm, etc. A horizontal

scale is also provided to measure the distance between the fibre end and the
screen.

The laser source is switched on. By adjusting the position of the screen, the

first circle of diameter 5 mm is uniformly illuminated with red patch of light.
The radius of the first circle is measured as ry using a half metre scale and the

. corresponding distance of the screen from the fibre end is measured as dy using

the horizontal scale. Then, the Numerical Aperture (NA) and the Acceptance angle
(64) are calculated using the following formulae.

r1 'n

S NA= ——
qu‘}dl rn+dn

Heren=1

NA =

and 6, =sin" ! NA degree

, 15 mm, 20 mm, etc.,, are illuminated
successively with uniform brightness. The radii 2,73, Iy, etc., of the circles and

the corresponding distances dg, d3,dy of the screen from the fibre end are
measured respectively,

ro
Then NA =—=— (4 =9 .
r2+d2‘( ere n = 2)

The numencal opesture o] the gren ophical dibe <028
The Acuphance g q the Gon Opheal fibre <1600

P4
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4 For the fourth c1rcular 1mage (x=3) S xﬂm

r

0, = sin” L (NA) = &oerer™
5. For the fifth cwculargxgage (xc 5) 2. 3 .......... o
TH = ceneersssesnnessaneennest pim, d5 = Leasusesroert?
- r5 LE—'-“__' e Lesvsesessns SR
NA =sin 0, = =y W.V
qu?
0, =sin_ -1 (NA)= 2"'\“ ....... degree
6. For the sixth circular image (x=6)
TG = seneennessnesssssesserees min, de N siessnatsusencsanes
AN - = = 4
By = SINNA = cconieensninenseness degree e




45

RESULT

(i) The mean value of Numerical aperture of the given Mre
= a%en i~ b

(i1) The mean value of Acceptance angle of the given optical fibre

A\‘J\}IVA-VOCE QUESTIONS AND ANSWERS

1. Define acceptance angle.

The maximum angle at which the light ray enters the core for which total
internal reflection just occurs at the core-cladding interface is called acceptance

angle.

2. Define numerical aperture.
The sine of the acceptance angle () of the fibre is called Numerical Aperture

(NA).
NA = sin 6,

3. What is the principle of optical fibre?
The principle of light transmission through an optical fibre is total internal
reflection.

4. What are the types of optical fibres based on number of modes?
They are: (i) Single mode fibre and (ii) Multimode fibre

5. What are the types of optical fibres based on the refractive index
profile?
They are: (i) Step index fibre and (ii) Graded index fibre

6. Mention the components involved in fibre optic communication
system.
(i) Transmitter

(ii) Optical fibre and
(iii) Receiver

7. State any three advantages of fibre optic communication system.
(i) Large number of channels can be transmitted.

(ii) Cross-talk is negligible
(iii) Optical fibres have a longer life span.

(iv) Optical fibre communication 1S economical.
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To determine

_ the thickness
fringes using air-w

APPARATUS REQUIRED

1. Travelling microscope

2. Sodium vapour lamp

Two optically plane rectangular glass plates

Condensing lens

Reading lens

(<2 B~ L Y

Given thin wire

FORMULA

The thickness of the given thin wire,

t=u

EE metre

EXPLANATION OF THE SYMBOLS

p—

of a given thin wire by forming interference
edge method.

[———

Symbol Explanation Unit
ym |
: metre
8 Wavelength of sodium light
! Distance between the edge of contact (rubber band) and the wire | metre
ista
B metre
p Bandwidth




(i) Least count of the Travelling Microscope

Least count =1 Mair

Seale Division (MSD) -

]
1 MSD = 20

124

90 MSD = 1 ¢cm

1 Vernie

CILl =

0.05 cm

50 VSD = 49 MSD

LC = (0.05 — 0.049) cm = 0.001 cn]

(i) Determination of bandwidth ()

r Scale Division (VSD)

LC =0.001 cm

Order Microscope readings Width of
1| e N | Gvsiaf | TR 18, S8 Bandwitt

band VSC x LC | MSR + VSR
Unit cm | div. cm cm cm cm
1. n T4S| Y q,(b'f)Ol 7. 904 0:0% OO
2. | n+5 |q.35| S |cxb00) | 7-355 | 0:0%9 . 0.09%¢
3. n+10 |7.%0 4 [xo0 00! 1&30& O-Oﬂ_‘ 0:])
4. n+15 [7.25| | |1x0:00l| 7.25| [p-vyy oro"ré
5. | n+20 |7.26] 3 |3x0:001| 7-903 |p.0u3Q 0-096
6. n+25 |7.15 4 |y4Ap 00| 7 (Y (0049 O- 09¢
7. | n+30 |[7q-10] 2 |9 X0 .06)| 7-Jot |0 0S2 0-010Y
8. | n+35 [7-05] 71 []¥0:00)] 7-087 |0-04S] 0 .099
9. n +40 i
10. n+45

Mean (f)=..0:0). 7 oot cm
=D %107 ’m

T S
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PROCEDURE

qraﬁ;%h:afromfzil.sgdlum lamp (S) is rendered p.ara.llel by a convex lens (C). The

pé ys o lig t fall on a glass plate (G) inclined at 45° to the horizontal
bed _of a travelling microscope. The light reflected from the glass plate falls
vertically ‘on the air-wedge. Interference takes place between the rays of light
reflected from the top and lower surfaces of the air film between the optically
plane g_lass plates. Alternate bright and dark straight bands (Fig. b) are formed
depending upon the path difference between the light rays. The microscope is
focussed on the interference bands. The fine adjustment screw at the side of the
horizontal platform of the microscope is worked such that the vertical cross-wire
coincides with the fixed edge of any -darkband say, n'" dark band. The main
scale reading and the corresponding Vernier scale coincidence are noted, The total
microscope reading is then calculated.

TR = (MSR + VSR) cm
where VSR = (VSC x LC)

The observations are repeated for n+5,n+10,n+15,n + 20 ............... dark
bands respectively by adjusting fine adjustment screw. From this the width of
15 dark bands is determined and hence the bandwidth B is calculated. The
distance I between the rubber band and the wire is measured using the travelling
microscope. The wavelength (A) of sodium light is taken from the data given at
the end of the book.

The thickness of the given thin wire is calculated using the formula.

) . . : 1
esalt " o ous = 7103420

T\(UL Hq_{’o,krmﬂ% cﬂ 'H\g. aiwn,
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nd the given wira
(ili) To measure the distance (/) between the rubber band a g fire

LC = 0.001 em
Microscope readings g 8
Position VSR = TR =
s VSC | vSCx1C |MSR +VSR)
Unit cm div. cm cm
Rubber band (Hy)
Given wire (Hy)
(iv) Calculation
The mean bandwidth . By Dlh .. cm
= mO‘lé ......... x10~2m
The distance between the £ T
rubber band and the given wire } L=s...... 9.{.':'!...:..‘ ...... cm
= e 3‘{’7—‘ ..... x10"2m -

The wavelength of sodium light 1 =5893 x 10~ 10 o,
The thickness of the given wire,

M
t_zﬁ metre

> -
oy P
7 I

=) oLy 3
= £993 X1p )sq.qp(;q}
90016 xl?t |

| - [0
. 0roh 7 {4 | :770__3@'}(]0 ™M

Nyl J“ lfl"""é‘.\)_,lbl%
u_- =170 31 x 10
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4. DETERMINATION OF VELOCITY OF SOUND AND
COMPRESSIBILITY OF LIQUID - ULTRASONIC INTERFEROMETER

,E"P‘- No: | 2 Date:|D 2| 04| \Q

AIM

To C?eFe;rmine the velocity of ultrasonic waves in a given liquid and the
compressibility of the liquid using ultrasonic interferometer,

APPARATUS REQUIRED

1. Ultrasonic interferometer
2. Frequency generator

3. Given liquid

FORMULAE

(i) The velocity of ultrasonic waves in a liquid :

v=FA ms 1

where A=% m

(ii) The compressibility of the given liquid

K=—— m?N1
vp
EXPLANATION OF THE SYMBOLS

Symbol Explanation Unit
f Frequency of the ultrasonic waves hertz
A Wavelength of ultrasonic waves metre
d Distance moved by the micrometer screw metre
n Number of successive maxima
p Density of the liquid kg m=3




| r ometer screw)
jector (micr |
(i) Measurement of the distance moved by the r:
Least coﬂn;/g’/_‘

Micrometer readings Distance moved
icrome ___-—rl-‘-;)‘l"‘"_ . ((d) 154 S
Number scale ota r (n= 3
NS(l)- of Pitch scale | Head scale lll;:::(lling!, Reading omaxima T
Maxima [ Reading |coincidence (HSR = TR =
(PSR) (HSC) HSC xLC) | PSR+ HSR
mm
Unit mm div. mm o
1. V2 | o. ol |\2:0! %-832'-»3
2. | n+51f S (T, |0 usi [ E Vi
g" O 3 g-
3. | n+10,] U 2SI 638 \\: 3
oF | S [ 0 > ¥ ©- 2%
5. | n+204) 105 | 25 DS | LOSAISE o 69
6. | n+258] — = et
7. | n+30¢| o 2, A 06 (o - 66 Q 228
8. | n+354§ AS 20 o' 30 S]-GLE o- 3)\
9. | n+409 49 o4 q - -4g oF T S}
Mean (d)=‘b‘3f.mm
X
3 " D .
RS ¢ Ol 285
" ar
n +~L0 [RES 32 By eyt A1)
- QLD
N4y I ORBSs LA |
N+\2 % 22 0023 Vg e Q.33
Ot T i . T (o TR P F . a0 O3

DAEE i S T ¥} -3¢
L0 Ty
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DESCRIPTION

Ultrasonic interferometer ig
velocity of ultrasonic waves
in Fig.(a).

_ a flevice which can be used to determine the
I a liquid. It consists of following two parts as shown

1. High frequency generator

2. Measuring cell

The high frequency generator can generate alternating voltage of high
frequency of the order 2 MHz. This high frequency voltage can excite the quartz
plate placed at the bottom of the measuring cell. The excited quartz crystal will
generate ultrasonic waves in the liquid taken in the measuring cell due to inverse
piezo-electric effect. A reflector plate is placed near top surface of the liquid. When
ultrasonic waves pass through the liquid, the waves are reflected back by the
plate to form standing waves within the liquid. Now, the liquid acts as an
acoustic grating. A micrometer screw is fitted at the top of the cell. The high
frequency generator is provided with two knobs, one marked as ‘Adj’ and the
other marked as ‘Gain’.

PROCEDURE

The measuring cell is first cleaned well and filled with the given liquid. The
measuring cell is connected to the output terminal of the high frequency
generator.

The high frequency generator is switched on. Before starting the experiment,
the ‘Adj’ knob is adjusted so that the needle in the micro-ammeter shows zero
reading and the ‘Gain’ knob is adjusted for maximum deflection in the
micro-ammeter. The least count of the micrometer screw is determined before

starting the experiment.

The distance between the reflector and the crystal is changed by rotating the
micrometer screw so that the anode current in the generator increases from zero

- to maximum, decreases from maximum to zero and then increases to maximum.
- For the successive maxima or minima in the anode current, the distance moved

by the micrometer screw is equal to half the wavelength (A/2) of the ultrasonic

" waves in the liquid as shown in Fig. (b). This is also equal to the distance between
- Successive nodes (V) or antinodes (A).

When the pointer shows the maximum anode current, Pitch Scale Reading
(PSR) and Head Scale Coincidence (HSC) are noted in the micrometer. The Total
Reading of the micrometer is given by TR = (PSR + HSR) mm where Head Scale
Reading (HSR)=HSC x LC. This reading corresponds to n'h maximum in the
anode current. The micrometer screw is then rotated and the micrometer readings

are recorded for every five successive maxima in the anode current and tabulated.
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The distance (d) moved by the micrometer screw for n (= 15) successive maxima
are calculated from the observations.

Using tl}e value of A, the velocity of ultrasonic waves in the liquid 1is
calculated using the formula,

v=fAms L
where f isl the frequ_ency of the ultrasonic waves. After determining the velocity
of ultrasonic waves in the liquid, the compressibility of the liquid is calculated
using the formula
K= % m? N1
v°p

where p is the density of the liquid. The experiment can be repeated for different
liquids. The density of the liquid can be taken from the data given at the end
of the book.

RESULT

(i) The velocity of ultrasonic waves in the given hquide="Sune.... m s
3 : Saaes-273 7‘*‘0_2{CD 1
(ii) The compressibility of the given liquid =.............. m“ N~

VIVA-VOCE QUESTIONS AND ANSWERS
1. What are the different types of sound waves?

Different types of sound waves:
(i) Infrasonic waves

(ii) Audible sound waves

(iii) Ultrasonic waves

2. What are ultrasonic waves?
Sound waves with frequencies above 20 kHz are called ultrasonic waves.

3. Name the methods by which ultrasonic waves are produced.
They are (i) magnetostriction oscillator and (ii) piezoelectric oscillator
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4. What is piezoelectric effect?

developed on the other pair of opposite faces
B lectric effect.
5. What is inverse piezoelectric effect?

If an electric field is applied across one pair of opposite faces of a quartz

crystal: ;t lge';?1 -deformed along .the direction of the other opposite pair of faces of
the crystal. This is known as inverse piezoelectric effect.

6. What is .the principle of working of piezoelectric oscillator?
Inverse piezoelectric effect.

7. What is acoustic grating?

When ultrasonic waves travel in a liquid medium from one end and get
reflected from the other end, stationary waves are formed in the medium with
nodes and antinodes. The nodes will behave like opaque portions and the
antinodes will behave like transparent portions. Hence, this arrangement is called
acoustic grating.

8. Mention the unit of compressibility.
Unit: m%N
9. Mention the important properties of ultrasonic waves.
(i) Ultrasonic waves have a frequency greater than 20 kHz.

(ii) They get reflected, refracted and absorbed like ordinary sound waves in
the material media.

(iii) They can travel over long distance without appreciable loss of energy.
(iv) They can generate heat when absorbed by a medium.

(v) Acoustic grating can be formed in a liquid using ultrasonic waves.

(vi) They can produce cavitation in a liquid.



() To find the resistance of the bridge wire per cm (p)

Fig. Carey-Foster’s Bridge

/y=  Balancing length when the resistance R and the copper strip are conn' Cle
the left gap and right gap respectively. 18
=  Balancing length when the resistance R and the copper Strip are inte

Mean (p)=.0:. 19%33

Balancing lengths g
hShl).. Rea;;lst;nce Before After ps £
interchanging interchanging Ch ll}l
) ) b
Unit ohm cm cm ohm/cm 1
1. 0.1 - 2
: — ho o -2 0-05S"
— 3% elys 0-133
' (T X .
4. 0.4 S ——
A T b & 0-a2b66
- s N
6 0.6 : Q-
S ————— o0&
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R —

OF SPECIFIC RESISTAN
CE OF A GIVEN
COIL OF WIRE - CAREY FOSTER BRIDGE

Expt. No:

AIM

To determine the specific resis

resistancg using Carey-Foster’s_ bridge.

APPARQTUS REQUIRED
1. A Carey-Foster’s bridge

2.
3.
-

S

10.

11.

A coil of given wire (X)
A Leclanche cell or a battery (Ba)

. Plug key

Two equal resistances P and @

Galvanometer
Resistance box (R)

High resista.ncé ’

Jockey

A copper strip (zero resistance)

Connecting wires

FORMULAE
() The resistance of the given coil of wire,

(i1)

Date:

tance of the given coil of wire by knowing its

X=R-(lg-1y)p ohm

given coil of wire

The specific resistance of the

5 _TI_CEX ohm-metre
ol
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(i) To determine the unknown resistance X NERE
Balancing s x=R-Ua-1ly)p
Sl Resistance in Before -ntcrchanging
No. the box (R) | interchanging | g cm
(Iy) G o
o A LSS 5 ohm
4 | —
Unit ohm 4____‘:_"{‘________-—-_.-—-—"'2:””/ h , O
T | gg/,dﬁ/J&": 3.0
2. G-} W s~ F
3. A=Y S_bc___.——.-——-%”” 5. It
. TR . RS —— e
B
5. =] .8 | SkS— v
Mean (X) = ---@-emebas ohm
(iii) Measurement of diameter (d) of the given coil of wire (screw gauge readings)
LC =0.01 mm 2 A
ZE = Nil TATES S e Sivision  ZE=- (100~ ........) AIVISIGE
ZE = — cevarsssnsesensassassanss division
7C =Nil 7O e x LC 7/ Ok S xLC
= e vrassbbars % 0.01 mm =k S esiseart % 0.01 mm
o T mm o= st ser e eneasassss Rt mm
sl Pitch Scale | Head Scale Head Scale Observed Corrected
N(;. Reading Coincidence | Reading (HSR) | Reading (OR) Reading
(PSR) (HSC) = HSC x LC PSR +HSR | (CR)=OR +ZC
Unit mm div. mm mm mm
1 (5 -
- = ::Cl 0-39 039 c-39
= = Q:; 034 oAy o-3%
7 . o 53 faXi 22 O- as
5. =
6. e
Mean (d) = Q.3583..... mn
= .. Q383 x 107

(iv) Calculation to determine p
R

T = N s i, ohm/cm

1. 80=
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EXPLANATION OF THE SYMBOLS

Symbol Explanation Unit
R Known resistance in the box ohm
4 Balancing length before interchanging metre
ly Balancing length after interchanging metre
P Resistance of the bridge wire per unit length| ohm/m
X Unknown resistance ohm
l Length of the given coil of wire metre
r Radius of the given coil of wire metre
DESCRIPTION

A Carey-Foster bridge consists of a one metre wire (AB) of uniform resistance
on a wooden board. A metre scale is fixed parallel to the wire on the wooden
board to measure the balancing lengths. The bridge has four gaps marked as left

gap, right gap and two middle gaps between the copper strips fixed on the wooden
board.

PROCEDURE

(i) To determine the resistance per metre of the bridge wire (p)

The connections are made as shown in Fig.(a). Two standard equal
resistances P and@ (5 or 10 ohms) are connected in the mid.dle gaps 1 and 2
respectively. The point C between P and@ is connected to thc.e J.ockey () tl-lrough
a galvanometer (G) and a high resistance (HR).. For determq:ung the remstanc:
of the bridge wire per cm (p), the resistance R is connected in the llefilz ialzw an
the copper strip (X=0) is connected in the right gap. Thela1 :ErleEa]an :he ziﬁ
R andP is connected to the terminal between @ andX through the Lec

(L) or battery (Ba) and the plug key (K).

in the resistance box R (left gap) and the copper

With the value of 0.1Q . losing the key K. The jockey
- : : the circuit is closed by closing s 0 :
strip (X =d0) 1nﬂi;l;e ﬁf:tnizlr),A and then near B including the high resistance in

is pressed on

' ' ite
the gal meter circuit. If the deflections in the galvanor;leter are in the opposl
alvano : ‘ |
dil‘egtions, it is ensured that the connections are COrrec

ed on the wire from the point A and the galvanometer

Now, the jockey 1S mov That point is called balancing point

i articular position. : : T
tho’;‘f Zfroisffjtloi f:; aispcalled palancing length. The high resistance 18 cut-0
£ e len =

: and
' d. The resistance R
: h AJ =1 cm 1s measure
and the accurate balancing 1eng13d 4 the observation . repeated- The accurate

the copper strip are interchange



R and X and the accurate balancing length 5 cm is measured. The experiment is

repeated for various values of R and the value of unknown resistance X is
calf:ulated foF each value of R as shown in tabular column. The mean value of
X is determined. The length (/) of the given coil of wire is measured using a
metre SC.::';lle and the radius (r) of the coil of wire is found using a screw gauge.
The specific resistance of the material of the given coil of wire is calculated using
the formula.

RESULT
(i) The resistance of the given coil of wire =..8.:.09 ohm

(i1) The specific resistance of the material of the given coil of wire
= :085. x 10~ ohm-metre

VIVA-VOCE QUESTIONS AND ANSWERS

1. Define specific resistance. Mention its unit.
The specific resistance of a material is the resistance of one metre length of

S 9 e
wire whose area of cross-section is 1 m~. Its unit is ohm — metre.

2. Define resistance.

At a constant temperatu ! s
icross the ends of the conductor to the electric current (
onductor is defined as the resistance of the conductor.

V

re, the ratio of the potential difference V) applied
I) flowing through the

3. What is the effect of temperature on the resistance of a conductor?

The resistance of a conductor increases with increase of temperature.
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5. DETERMINATION OF WAVsLmsms OF MERCURY

S_rEC'I' RUM‘- S EGI‘ROMETER GRATING
% '?.‘ V" s i
[E’Zpt' No: | &% 2 o Date: |20 |02 | 2519
.‘. -.:,‘ l"-‘ . :" .‘L‘
AIM e a2 e

_ To determine the wavelengths of the pProminent spectral lines of mercury
~ spectrum using a plane transrmss:on g'ratmg

N I a ;' T | ‘u ol -"I
k. . '_*1 ' SRR '
| APPARATUS REQUIRED < o

-
t' -

15 Spectrometé;i‘;‘ | 9- % %
. Plane transmission grating
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PROCEDURE

() Adjustment of the
grating for N
orm

Before starting the experi
are made for obtaining cle‘al; 1n
the telescope is in line with

al incidence

ment! t«} Nt .

mage of tll(i}emll-ttm-] adjustments of the spectrometer
: the collimss St illuminated by mercury light. Now
that one Yernlel‘ marked ag Va Pead:a(';:r‘ The Vernier table is then rotated .«;;;
read.S 180°. These are the readi y and the other Vernier marked as Vv,
vertlcall:v mounted in the ho]SgS for the direct image (Fig. a). The grating i:
perpendicular to the light r ays e p.laced on the prism table apprnximatel;;
rotated through an angle 9¢° (eif}?mmg fro.m the collimator. The telescope is
position as shown in Fig. (b). er left side or right side) and fixed in this

On seeing through
direction) until the ﬁxged :él;e t:i"li;col?e’ the prism table is rotated (clockwise
cross-wire. This is possible onl ¢ mmage of the slit coincides with the vertical
incident at an angle 45° to tl‘(:ny W.hen tbe light coming from the collimator is
the prism table is rotated i Pgmane (Fjlg b). Now, the Vernier table along with
e ). Hence th ¢ n the opposite direction through 45° (Anticlockwise

: : CO.L0e g‘r ating is exactly normal to the light rays coming from the
collimator (Fig. c¢). This is the experimental procedure of adjusting the grating

for normal incidence.

(i) Wavelengths of the prominent lines of mercury spectrum

The telescope is then released and various spectral lines (Red, yellow-2,
yellow-1, green, bluish green, blue, violet) of the mercury spectrum of first order
‘ther side of the direct image as shown in

are seen through the telescope on el
Fig.(d). The telescope is moved to the left side and the telescope is adjusted using

the fine adjustment screw SO that the fixed edge of the red colour coincides with
the vertical cross-wire. The telescope readings are taken by observing the main
scale reading and the Vernier scale coincidence corresponding to the two Vern‘iers
V4 and Vp. Similarly, the telescope readings are taken for all the spectx:a\ lines
from left side to right side using the fine adjustment screw. The difference

between the two Vernier readings A, and Ag and By and By for a particular line

on either side of the direct image gives 20 for that particular colour and the

mean value 20 is determined. Using the value of 0 a\.nd the value-of A f(?r 1;11-,;

green colour for the first order m =1, the sumber of lines per metre (N) in
the following formula,

grating is calculated using

R sin 0
T am
. St olour = 5461 % 10— 10 m
it T gl'een C

~ where A fo




: iffract
N, the wavelengths of a t}, ) i:‘"' other spectral lines

Spectral lines E :
eri
_};df APeriment value (A) Standard value (A)
ed L — ez A
» Sﬁqs X »ad8yesenersedusslaresssd 6204
............................. R MR
. v R 5791
.................... ST SN e 5761
Bluish green,/ | e ey, X \2@’3 4916
Blue /. h | A2 O L 4358
R —
Violet/ o | O N e 4061

VIVA-VOCE QUESTIONS AND ANSWERS
1. What is the unit of wavelength of light? Mention its value.
The unit of wavelength of light is A 1A=10 10m.

9. What is a plane transmission grating?
A plane transmission grating is made by ruling equidistant parallel lines on
an optically transparent sheet of material. The line portion is opaque and the

space between the lines is transparent.

3. Is mercury light monochromatic? Why?/ .
Mercury light is not monochromatic becau it contains many colours. Hence,

mercury light is composite light.

4. What is a spectrum?
The different colours from mercury

5. Define pure spectrum.
A spectrum is said to be
distinctly without overlapping.
action in the

: ghat is the typeeo:eceives parallel rays, the source and the image are
J ince the te!esw?te distances from the grating. Hence, the class of diffraction
: Ifstul:r.xed to betat mﬁm ent is called Fraunhofer class of diffraction.

e present experim

light (white light) constitute a spectrum.

pure if the colours in the spectrum are seen

present experiment?






,. DETERMINATION of o
G

AP
MATERIAL OF A semiconpucTING

g Mo O3 |
AIM Date: |2l | i (9 J

To determine theé band da

P of : !

_ a given Semiconducting material
APPARATUS REQUIRED ,

17"A JJat provided fﬁth a de

micro-ammeter and connecting I::Oe:v;li‘n :lupply (0 -5V), a voltmeter, a
s

o

A given seﬁiiconduétbr diode
3. A water or oil bath W1th heating arrahgement
4. A thermometer ™ o

Connecting wires

(&) |

FORMULA
The band gap of the given semiconducting material,

10°
Eg= 0.198 x slope of the plot of log I, versus —7- eVJ

PROCEDURE

The connections are made wires as shown in Fig. The given semiconductor

is immersed in a water or oil bath. The semiconductor diode is reverse :;a::(il
by connecting the positive side of the power supply to the negative teM$ oyt
: y the positive terminal of the diode.

/ to
the I ide of the powel supply .
ther;ign?;: Zd;laced in the water/oil bath to measure the temperature of the

semiconductor diode.

75°C. The
: . a heater up to the temperature :
The water/oil bath 18 heagg_, :?)1351' supp]y is switched on and the knob 1s

i eter depending
adjusted to h any value between 0»5_V a\:;g 2'01.;2, lzs?ei/:i(;l%zth cools to the
upon the g ot :=~.<:n;1ic¢)rl'flllcting material. WA e microammeter reading
temperat yp'G;O:’)C the microammetel‘ Qe oa;rxmeter readings are noted
is calla - S s current 1§¥ The micr &
ed reverse saturation == ater/oil bath cools to the tempeissts

: w ) aph 18
‘?hen the temperature of .thle and the readings are tabulated. A gap
65"(], 6000, 5500 5000 succeBS:lve Y i r

et ..1_93 along X-axis. The plot will b i straight
Irawn taking log Is along Yeoxit 8BS T
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(i) Observations ____—__T________.._--f
Temperature of 10°
Temperature of water/oil bath T
e water/oil bath (°C +273) = T | ”
v , . 1| x107 A
Unit °C K ’—___-—____________—r'
. 9719|1200
A g g- 3 S-e g i — 3_' = .
= o ’q," D 1 H__a
2x QY 3;?_ — i ’ e b
y ( 6 .'-Q"_% 0 /!oq ——
3 % 2 3 S-' i e T ,
T iR o AR BL
= | = 2wy AaaL | ot
> 19 352 244 | qo-%
10°
(i) A graph between T and log Is
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A
log I,
2 C
Yy
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line as explained below, The following equation shows the variation of reverse
aturation current (/,) with respect to temperature (7).

kT
@ A is a constant, E, is the band gap of the semiconducting material and
Boltzmann constant.

-E
I,,=Acxp[ 3]

X i_'.f; logarithms on both sides,

t

E
lnI,,=lnA—-’;-,5L1

Eq
2.303 log I, = 2.303 log A - ;%

ividing throughout by 2.303

1 E
: e
- log I, =log A - 5303 %T

g j___tween valence band and conduction band of a semiconduci_:ing
‘__- as band gap (E,) and it is expressed in eV. Since
8x 10”4, its value is to be divided by electronic charge
5% 1010 cot omb) to convert the unit J/K into eV/K.
T x4 K
2.303 x 1.38 x 10" x T
1.6x10" 1

)
'

3 3
on shows :n’::-.i:."@i.i; ‘graph between log I and -1-%- is a straight

A

e -

"
he straight ﬁma- :5 ;

Ll
- 0,198

19 ”‘:'\1 -, _,e
lg calculating the slope of the straight

d aap _‘t}u_ wen Ao (Zomﬁnddﬂa.
&
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6. TO STUDY V-1 CHARACTERISTICS OF A LIGHT DEPENDENT
RESISTOR (LDR)

Aim
To measure the photoconductive nature and the dark resistance of the given light

dependent resistor (LDR) and to plot the characteristics of the LDR.
Apparatus Required

LDR, Resistor (1 kQ), ammeter (0 — 10 mA), voltmeter (0 — 10 V), light source,
regulated power supply.

Formula

By ohm"s law, V = IR (or) R =</I/(ohm)

where R is the resistance of the LDR (i.¢) the resistance when the LDR is closed. ¥ and /
represents the corresponding voltage and current respectively.

Principle

The photoconductive device is based on the decrease in the resistance of certain
semiconductor materials when they are exposed to both infrared and visible radiation.
The photoconductivity is the result of carrier excitation due to light absorption and the

figure of merit depends on the light absorption efficiency. The increase in conductivity is due to

an increase in the number of mobile charg/aﬂés in the material.

ecuons are given in as shown in Fig. 6.1.
me is switched on and made to fall on the LDR.

nding voltmeter and ammeter ings are noted.

d the corresponding voltmeter and ammeter readings are noted.
¢ resistance can be calculated by Ohm™s law.



1k (0-10mA) Ya

+
)\
—/VWWy W
. R
lov + + ‘l—.‘!jn M!’.)
-:- LDR h
- A h
— X
Distance (cm)
Fig. 6.1 Circuit diagram Fig. 6.2 Model graph
Observation
Voltmeter reading when the LDR is closed = AR
Ammeter reading when the LDR is closed =.)x0 A
Dark resistance =R=V/I=.3%20hm
Table 6.1 To determine the resistances of Wdiﬁerent distances
S.No | Distance Voltmeter reading Ammeter reading Rr
(cm) (V) volt (I) mA kQ
\. =S s \20o 51
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Every Experiment should begin on a new page.
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ii. Experiment No. and the title of the Experiment on the first line followed by
1i. Aim of the Experiment.

1v. A list of apparatus required. PR

v.  Description of the apparatus.

vi. Theory of the Experiment in brief.

vii. Inference of the result.

The left hand side pages of the Record should contain :

1. Neat sketches of apparatus used and full Page graphs wherever possible.

i Diagrams of Electrical connections neatly drawn.

1. Observation (to be entered in a tabular form neatly, wherever possible)

iv. A detailed account of manipulation,
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BHARATH INSTITUTE OF HIGHER EDUCATION AND RESEARCH
SCHOOL OF SCIENCE AND HUMANITIES
Academic Year (2018-2019) Even Sem ()
Model Examination - CO ATTAINMENT HasG
= UI8BSPH21.2 - WaveOptics and Semiconductor Physics Lab -
Scored Kage CO Attained
S.No Reg.No Name ::‘ﬂ'c'.' 1 | coz T co3 1 roraLco1 T coz o3 co1 | o2 [ co3 | co1] coz | co3
30 40
1 UISECO0] JAJAY K P q{; g‘: ?: 95 hﬂ% " 26 40 97 87 100 Y Y ¥
2 UIBEC002 SEDHURAMAN R P 30 30 a0 100 30 30 40 100 100 100 ¥ Y Y
3 UISEC003 VERAMAT! SATYANARA‘ P 29 26 40 95 29 26 40 a7 87 100 Y Y Y
4 UISEC004 [NAIDU SIVA KUMAR RE[ P 23 . 27 o 23 15 27 77 | 50 | es Y
5 UISEC005 |KARTHICK M V P 30 30 a0 100 30 30 40 100 | 100 | 100 ¥ Y Y
6 UISEC006 |VARAMATI MOHAN KRI 24 2 2% 75 24 25 26 80 | 83 | 65 Y | vl
7 UISEC007 [CHUNDRU AVINASH P 24 20 36 80 24 20 36 80 | 67 | 90 Y N Y
8 UISEC008 |GANGAVARAM DIVYASA 5 24 20 36 80 24 20 36 80 ) & | S0 | v | woise
9 UISEC009 |KILARI MURAL] P 30 % m 00 | 30 30 40 100 | 100 | 100 [ v [ v [y
10 UISECO10 _[POOJARI RAKESH GOUD| P 24 20 36 80 24 | 20 36 80 | &7 90 ¥ Nyl
11 UISECOI1 |PATNAM JASWANT P 24 20 36 €0 2 20 36 80 | 67 | 90 | v | N[ ¥
12 UISEC012 |DHARSHAN D P 0 30 m 100 30 30 a0 00 | 100 | 100 [ ¥ | v [ ¥
13 UISECO13 [KAUSALYA S P 30 1 29 70 0 11 29 100 | 37 [ 73 Y [ “NelN
14 UISECO14 |SURAJ VINAY Y P 23 20 32 75 23 20 32 77 67 80 Y Nl y
15 UISECO15 YASHVANTH P P 4 28 28 60 4 28 28 13 | 93 70 N Y N
16 UISEC016 [s K NIZANTH P 30 20 100 30 30 40 100 | 100 100 ¥ Y Y
17 UISECO17 |CHINNAMANAYANAPALL] P 25 0 25 50 25 0 25 83 | o 63 ¥ N[ N
18 UISECO018 [MOWMITHA § P 29 2 39 %0 29 22 33 97 | 73 | 98 Y Y Y
19 UISEC019 |VEDULA GOPINADH P 20 27 28 75 20 27 28 67 90 70 N ¥ N
20 UISECO20 |LENAKU RUKESWAR RE| p 11 9 25 |45 11 974 25 37 | 30 | &3] N | N N
21 UISEC021 |KAVULURI PRAVEEN KU p 17 25 38 80 17 25 38 57 | 83 | o5 N ¥ ¥
22 UISEC022 |BANISETTI VINAY KUMA P 30 27 28 85 30 27 28 100 ) s0 | 70 Y ¥ N
23 UISEC023 |HANUMANTHU ARAVINO P 4 16 20 | 4 | 16 20 13| s3 | s0 N | N] N
24 UISEC024 |NEELAM SAICHARAN p 30 30 40 100 30 30 40 100 | 100 | 100 | ¥ ¥ Y
25 UISEC025 |BOGGULA RAMA KRISHN P 28 30 22 80 28 30 22 93 | 100 | s5 ¥ ¥ N
26 UISEC026 |VEMPATI MOULIKA P 29 8 23 60 29 8 23 97 | 27 | sa ¥ N N
27 | UISEC027 |MONIKA D P 27 | 28 19 75 27 29 19 0| 97 4| v | v [ noll
28 UISEC028 |VOLETI UDEEP P 14 14 32 R e S O s T O] 32 47 47 80 N N Y
29 UISEC029 |MD ZOHAIB P 26 26 33 85 |' 26 | 26 a3 87 | &7 | 83 ¥ Y ¥
30 UISEC030 |VIBIN SRI BALAJI P P 30 30 40 100 30 | 30 40 100 | 100 | 100 | ¥ ¥ Yl
31 UISEC031 [GADE PAVAN KUMAR R| P 1 29 40 e [ 57D 40 3 97 | w0 [ N Y YRl
32 UISEC032 |VADDI KRISHNA MOHAN p 28 30 32 s0 |28 ]s0 32 93 | 100 | =0 ¥ ¥ ¥
33 UISEC033 |CHINNI BHANU CHANDA| P 30 30 40 100 | 30 | 30 40 100 | 100 | 100 Y Y Y
34 UISEC034 |BAKA RAMESH P 16 26 38 80 |jEisENIme ! 38 53 87 95 N Y Y
35 UISEC035 |BANDARU RAJESH P 4 30 16 30 16 13 | 100 40 | N | ¥ [N
36 UISEC036 |KOTTE SUNIL KUMAR P 30 30 40 30 40 100 | 100 | 100 | ¥ e
37 UISEC037 |VEMULA KESAVA SAIN| P 25 29 36 29 36 83 | o7 %0 Lo I T
38 UISEC038 |ANNEM VINAY KUMAR P 25 29 36 29 83 97 90 Y ) ]
39 UISEC039 |GANGULA SATEESH CHA P 30 30 40 30 100 | 100 | 100 | ¥ [ ¥ | ¥
40 UISEC040 |CHITTURI YUVA KIRAN| P 30 30 40 EH0 100 | 100 | 100 YR e T
41 UISECO41 |GUTHA MAHESH P 25 29 36 29 o | Yyl Y ¥
42 UISEC042 |KONDETI BHAVADEESH] P 25 27 33 N R B
43 UISEC043 |DULLAM DINESH SPN N P 22 29 39 e | N Y| ¥
44 UISEC044 |HARIHARAN K P 25 23 27 8
45 UISEC045 [TUMMA YASWANTH RE] P 25 23 27 e
46 UISEC046 |KAJA SAI TEJA REDDY | P 24 4 22 s | Y
47 UISEC047 [SIVA PRASAD REDDY V| P 30 19 36 % |l
48 UISECO48 [M KARUNAKAR P 30 30 40 100 | SV
49 | UISEC049 |[NARRA SAI RAMANA P 2 12 3% [0 | 90 | N | N |
50 UISEC0S0 [MADURI GUNA JASWAN] P 30 24 36 % | 1 90 [ v [ v [
51 | UISEC051 [SANIVARAPU SASI VARH] P 30 29 26 85 MO 65 | v [Ny
52| UISEC0S2 |GUTTIKONDA NAG P 26 | 29 | 40 | 95 |Nwas | 300 |V [ s
53 | UISEC0S3 |KADAM MANOHAR P 26 1 29 | 0 | 95 HEIGENA 100" |1y [ svamIeY
54 | UISEC0S4 |DURGESH PP P 26 14 15 [Pss ] a6 | 38 | Y | NI N
55 UISECOSS |REPAKA USHA SRI P 27 28 35 . 90 278 83 | Y[ SENE Y
4 A
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Academic Year (2018- 2019) Ev

Model Examination - CO ATTAINMENT
UISBSPH2L2 - WaveOptics and Semiconduc

tor ruysies Ll

Atte Y%age €O Attained
SNo | NS Name n [co1lcoz|coa| co1[coz|co3|colf coz|co3
dancq1q.2[a3| 75 | 70 | 75
1 | UISEC001 |AJAY K P |30l o |ao|100]30|100] Y| NJY
2 | UISBEC002 |[SEDHURAMAN R | p | 20 |28 40| 97 |93 J100] Y | Y | ¥
3 | UI8EC003 [VERAMATI SATYA P | 25|22 35|83 |73 |88 | Y] ¥ | ¥
a [U18EC004 [NAIDU SIVA KUM| P |23 |25 30| 77 83|75 | Y| Y | ¥
5 | UISEC005 [KARTHICK M V P |27127130] 90|90 |75 Y| Y]
6 | UISEC006 |[VARAMATI MOHA| P | 24 | 23|34 | 80|77 |85 Y| Y | ¥
7 | UISEC007 [CHUNDRU AVINAY P | 25|22 23|83 | 73|58 Y| Y | N
8 | UISEC008 [GANGAVARAM DI| P | 29 |1a| 26| o7 |47 | 65| Y | N | N
9 | UISEC009 [KILARI MURALI | P | 30 | 14| 40]100] 47 [100] ¥ | N | ¥
10 | UISEC010 |POOJARI RAKESH| P | 25 [12[3s]| 83|40 (88| Y| N | ¥
11 | UISECO11 [PATNAM JASWAN| p |26 28|34 87|93 |85| Y| Y | ¥
12 | UISEC012 [DHARSHAN D p |20 |20[39]97|97|98| Y| Y [Y
13 | UISEC013 |[KAUSALYA S p | 28]30] 14| 93|100{35]| Y| Y |N
14 | UISECO14 |SURAJ VINAY Y | p | 24| 21]32| 80| 70|80 Y| Y | ¥
15 | UISEC015 |YASHVANTH P p l11 17|30 37|57| 98| N| N| Y
16 | UISEC016 |S K NIZANTH p | 26|30|36| 87 |100]90| Y| Y ]|Y
17 | U1SEC017 [CHINNAMANAYAN P | 18|21|28| 60| 70|70 | N| Y | N
18 | UISEC018 [MOWMITHA S p |2al28[37|80|93|93|Y]|VY]Y
19 | U18EC019 [VEDULA GOPINAL] p [25[2s|[2s5|83|83|63]| Y| Y | N
50 | UI18EC020 |LENAKU RUKESW| P |11 |22|29|37 |73 | 73| N| Y | N
21 | U18EC021 [KAVULURI PRAVH P | 15| 25| 40 50|83 |100| N| Y | Y
22 | U18EC022 |BANISETTI VINAY| P | 26[21|37|87 | 70({93| Y| Y | ¥
>3 | UI8EC023 |HANUMANTHU AH P | 25]|19]| 18| 83 | 63 45| Y| N | N
24 | U1S8EC024 [NEELAM SAICHAR P | 30|29]|40(100| 97 |100f Y | Y | ¥
25 | UISEC025 |[BOGGULA RAMA | P | 5 [23[36| 27|77 [90|N| Y | ¥
26 | U18EC026 [VEMPATI MOULIK] P | 25 |17( 40| 83 57100 Y| N| Y
27 | UI8EC027 [MONIKA D p |24|11]32|80|37|8|Y|N]|Y
28 | UISEC028 |VOLETI UDEEP p l2ol20|37|67|62]93|N|N]|Y
29 | UI8EC029 [MD ZOHAIB p 2712213390 |73|83| Y| Y]|Y
30 | UI18EC030 |[VIBIN SRI BALAJI| P | 29 [30] 40| 97 |1001100] Y | ¥ | ¥
31 | U18EC031 |GADE PAVAN Kuf P | 20| 30] 15|67 100[38 | N| Y | N
32 | U18EC032 |[VADDI KRISHNA | P [26|29[32|87 |97 |80 Y| Y | Y
33 | UI8EC033 |CHINNI BHANU C| P | 30| 20| 35 100_; 88| Y| N|Y
34 | UISEC034 |[BAKA RAMESH p 1724365280 |9%|N| Y ]|Y
35 | UI18EC035 [BANDARU RAJESH P | 26| 0 | 36 | 87 ‘0l Y|IN]|Y
36 | UISEC036 [KOTTE SUNIL KU| P | 30| 30| 39]|100{100{ 98| Y | ¥ | ¥
37 | U18EC037 [VEMULA KESAVA| P | 1028|3933 |93 | 98I N| Y | Y
38 | UI8EC038 [ANNEM VINAY KUy P [29 (283897 |93 |95| Y| Y | ¥
39 | UIBEC039 [GANGULA SATEES{ p |30|20|40|100} 67 200 Y| N| Y
40 | U18EC040 [CHITTURI YUVA K P | 30| 30| 40{100|100{100] Y | Y | ¥
41 | UI18EC041 |GUTHA MAHESH | P | 25| 24|40 83 | 80 J100f Y | Y | ¥
42 | UISEC042 |[KONDETI BHAVAIl P | 18] 21| 35 {708 |N|Y]Y
43 | UISEC043 [DULLAM DINESH| P | 24| 29| 32| 80|97 |80 | Y| Y | ¥
44 | UISEC044 |HARIHARAN K P |22]|29]28 97 | N|Y|N
45 | UISEC045 [TUMMA YASWAN] P | 22 |29 28 97 N|]Y]|N
46 | UIBEC046 |[KAJA SAI TEJA Ry P | 16 | 29| 22 97 N| Y| N]
47 | U18EC047 [SIVA PRASAD REI] P | 25|23]|31| 83|77 | 78| Y| ¥ ‘
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Academic Year (2018-2019) Even Sem NAAC

Indirect - CO Attainment

8
g

co1

g

S.No| Reg.No Name co1|co2

UISECO0I[AJAY K
UISEC002[SEDHURAMAN R

U1SEC003| VERAMATI SATYANARAYANA
UISECO04|NAIDU SIVA KUMAR REDDY
UISECO0S|KARTHICK M V

UISEC006] VARAMATI MOHAN KRISHNA
UISECO07|CHUNDRU AVINASH
UISECO0S|GANGAVARAM DIVYASAI
UISECO09{KILARI MURALI

UISECO10[POOJARI RAKESH GOUD
UISECO11|PATNAM JASWANT
UISEC012|DHARSHAN D
UISECO13|KAUSALYA S

UISECO14[SURAJ VINAY Y

UISECO15| YASHVANTH P

UISEC016{S K NIZANTH
UISECO17|CHINNAMANAYANAPALLI HARISH KUM|
UISECO18|MOWMITHA $

UISECO19|VEDULA GOPINADH
UISEC020|LENAKU RUKESWAR REDDY
UISEC021|KAVULURI PRAVEEN KUMAR REDDY
UISEC022|BANISETTI VINAY KUMAR
U18EC023|HANUMANTHU ARAVINDH
UISEC024|NEELAM SAICHARAN
UISEC025|BOGGULA RAMA KRISHNA REDDY
U18EC026| VEMPATI MOULIKA
UI8EC027|MONIKA D

U18EC028{VOLET! UDEEP

UISEC029{MD ZOHAIB

UISECO30| VIBIN SRI BALAJI P
UISEC031{GADE PAVAN KUMAR REDDY
U18EC032| VADDI KRISHNA MOHAN
U18EC033[CHINNI BHANU CHANDAR
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UIBEC034|BAKA RAMESH

s
w

UISEC035|BANDARU RAJESH

e
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UISECO36|KOTTE SUNIL KUMAR YADAV

w
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UIBEC037| VEMULA KESAVA SAI NAGESH

w
@

UIBECO38|ANNEM VINAY KUMAR REDDY

w
("]

UIBEC039|GANGULA SATEESH CHANDRA

8

UISECO40{CHITTURI YUVA KIRAN

41 |UIBEC0O41|GUTHA MAHESH

42 |UISECO42|KONDETI BHAVADEESH NAIDU

43 |UISECO43|DULLAM DINESH SPN NAIDU

44 |UIBECO44|HARIHARAN K

45 |UISECO45|TUMMA YASWANTH REDDY

46 [UISECO46{KAJA SAI TEJA REDDY

47 |UIBEC047|SIVA PRASAD REDDY VADDEBOINA

48 |UIBECO48|M KARUNAKAR

49 |UIBECO49|NARRA SAI RAMANA

50 |UISBECOSO]MADURI GUNA JASWANTH RESSY

51 JUIBECOS51|SANIVARAPU SASI VARDHAN

52 |UIBECOS2|GUTTIKONDA NAGARJUNA REDDY

53 |UISEC053|[KADAM MANOHAR

54 |UISECOS4|DURGESH P P
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55 |UISECOSS|REPAKA USHA SRI
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CO Attainment Gap Analysis NA&

TARGET %AGTAINED %A{ GAP
co1 74 76 =1
CO2 70 74 -4
Co3 75 76 -1
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CO Attainment Gap Analysis - Action Taken Report

Target |CO Attainment Ga
co P Modification Of Target
Percenta Percentage Action Proposed to Bridge the Gap When Achieved
co1 75 -1 Target increased to 78
Target Achieved
Cco2 70 -4 Target increased to 75
Target Achieved
Cco3 75 -1 Target increased to 77
Target Achieved
4 -~ /
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