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General Instructions

rudents have to attend all the labs regularly in time. If there is any

cenuine reason for absent then, with the permission of Lab in charge &

HLD they have to complete the corresponding experiment within next
lab.

Everybody should come prepared for the lab by reading the procedure of

ther sp ective experiment thoroughly and reading the viva questions and

answers for the corresponding experiment.

For every lab. bring sufficient number of laboratory worksheets. graph

sheets. calculator etc.

In case of electrical experiment. before switching ON the circuit show the

circuit connections to the lab in-charee.

While leaving the experimental table. don't forget to switch off the

devices.

Betore finishing the experiment. don’t forget to show and get signature

on at least one reading from the lab incharee.

Instead of doing wrong calculations ask the faculty, if there is any doubt.

Don't use pencils for entering readings in the tabular column. Use only
en to write the readings and don’t overwrite the readings.

Plan the experimental work so that it is finished within the stipulated

time.

On the same day of performing an experiment, the concerned teacher-in-

charge must sign the calculations and for that experiment, the internal

assessment marks should be obtained. Failing this, one will get zero

marks for that experiment.

Lab record must be completed, before coming to the next Lab session.

Record writing also carries marks.

The lab internal assessment marks will be given by considering the

following things, Average marks obtained for each experiment, lab

internal marks (conducted at the end of the semester) and based on the

attendance percentage. _

The minimum marks to be obtained in the lab internal assessment is 20.

If any student fails to get minimum marks, that student is marked as

NSSR (Not Satisfied Sessional Requirement) and will be detained in the

lab.

tn

'l

The detained student has to take the lab exam once again in the next

semester and he has to attend the lab regularly and get internal marks.

15 A
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DATE;: R
EXPERIM ENT NO.

CHARGING AND DISCHARGING OF

A CAPACITOR J
ant of unknown dimensions of 4 capagi, '
r i1

AIM . To determine the diclectric const :
by charging and discharging it through a resistor.

gital DC voltmeter, sct of resistors, 4o

APPARATUS: Stop clock (0.1 sec resolution), Di
of capacitors ,DC power supply etc.

FORMULA
1. The capacitance of the parallel plate capacitor is given by
C=: L4 in Farad
0.693R
Where, Tp is half time in seconds. |
R is the resistance in £
2. The dielectric constant of the material is given by J
_ cdx107°
Er - AEO
Where,
g, is the permittivity of free space = 8.854x10"* Fm™.
A is the area of the plate
d is the distance(separation) between the plates or
thickness of the diclectric material.
PROCEDURE

The circuit connections are made as shown in Figure-1. R selected as 100K and

Capacitor Clis selected and connected to the circuit using patch cords.
The digital stop clock is reset by pressing reset button. The display indicates 00.0.

2

3. The digital DC voltmeter and 5V-power supplics are connected to the circuit as
shown in Figure-1. |

4. Switch S1 (Charge-discharge) is thrown to the charge position. _ _

5. Switch S2 (Halt Start) is thrown to the start position watching the digital stop

clock and the voltmeter. ot
6. The clock is stopped by controlling Halt-Start switch after 5 seconds and the

voltmeter reading is noted. The capacitor is charged for 5 secon
across the capacitor after 5 second is noted ' ;

ds and{.__'_vpltagg e
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FIGURE-1, Charging and discharging of a Capacitor Electrical connections

8% Halt=start
X ..............-.-.-. 2y T, O—.—’VV‘_‘. © -—9
;_;
M R M S

Charge

5V — g

—_— o

Discharge

Q
\
/1
"
7

B .
Y@ —Q - o 0
SPECIMAN GRAPH NATURE:
A
\ ~ charging curve
In
volts
discharging curve
Tp Time in seconds —*
OBSERVATIONS:
Phvsical dimensions of capacitor
Capacitor C1 C2 C3
Length(mm) 47 114 183
Breadth (mm) 5 5 6
Separation (mm) 0.075 0.075 0.075
- -
5
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TABULAR COLUMN:
e C=Cy,  R= KO
‘ 1 voltage in volts
i Time
; (sec) Charging voltage(V) | Discharge voltage(V)
J I it i
S N
s
- ]
10
15
20
25
30
35
40
45
50
55
60
70
CALCULATION:
1. The capacitance of the parallel plate capacitor is given by
C= in Farad
0.693R
2. The dielectric constant of the material is given by
Cd x 1076
¥ AEQ
A )
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Wi the capacitor is charged to maximum voltage (4.5V and above), the

7 wen the capy b IR e o o :

harging is stopped and the charge discharge switch is thr to d'hcharge
chi [UNS E

position and clock 1s resct,

eharping capacitor is noted after 5 seconds interval
The voltage across the discharging capacitor 1s 1 { by

g : il s b

. N . i ol M & s
stopping clock afler five seconds. This is done until the capacitor is dischargeq
fully. , : itors with resist

9. Similarly Experiment is repeated for C; and Cy capacitors with resistance valyes

R>and R;

RESULT: Dielectric constant of the materials is found to be & __
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VIVA-VOCE

What is capacitance? What is the unit of capacitor?
Ability to store charge in a capacitor is called capacitance. The unit of capacitor is farad.
What is dielectric? What is its function?
Dielectric is an insulator, which is used to increase the capacitance of the capacitor.
3. Specify the color codes of tesistors?

0-black.1- brown,2-red,3-orange4- ycllow,5- green,6- blue,7- violet,8- gray,9- white-10
4. Give the cquations for the effective capacitance of 2 capacitors in series and parallel?

Cs=CIC2/C1+C2, Cp=CI1+C2

Define electric flux?

Total number of lines of force emitting from a charge is called electric flux.
6. Define dielectric constant?
The diclectric constant is a factor by which capacitance of a capacitor is increased
when vacuum is substituted by a dielectric medium which fills the entire region where
electric field would be set on subjecting the capacitor to a static electric potential.
What is the half time constant?
It is the time required to chare or discharge 50% of the maximum charges on the plates of
a capacitor.
8. Why are the dielectrics used in capacitors?

To increase the capacitance of a capacitor. They also increase the operating voltage

of the capacitor. .
9. Define capacitors.

It is electrostatic device used to store electrostatic charges.
10. Mention the factors the capacitance of capacitors depends?
i) Size and shape of the capacitors ii) Dielectric constant between the plates

iii) Surface area of the capacitors iv) Distance between the plates.

11. Define one farad?
The capacitance of the capacitors is said to be one farad if one coulomb of charge
required to raise the potential of one volt. '
12. Give an expression for capacitance of spherical capacitors.
C=4nres where g9 permittivity Of free space
g, is relative permittivity (dielectric constant) and r is the radius of the spherical capacitor.
13. Define dielectric constant.
It is the ratio of capacitance of a capacitor when placed in given medium to that in air.
14 What is the effect of temperature on dielectric constant of given capacitor?
As temperature is increases dielectric constant decreases.
15. What is the dielectric constant for perfect conductor? oo (Infinity).

16. Define half time. -
The time at which voltage across the capacitor remains same, during charging and discharging

—

!\J

hn

~1

is called half time.
17. Mention the types of capacitors.
i) spherical ii) cylindrical & iii) parallel plate capacitors.

-
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18. Mention the applications of capacitors.
i) Used to store electric charges
i) Used 1o store Electrical encrgy
i) Used in AC circuit to control current
iv) Used to deflect an clectron beam
v) Used as a potential divider
vi) Used in radio circuits for tuning

vii) Used to separate radioactive radiations & generation detection of

clectromagnetic radiations.
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EXPERIMENT NO:

TRANSISTOR CHARACTERISTICS

put characteristics of the given NPN trangis

. ; innut and out . . o
AIM ¢ To study the inpu d to determine its input regs, -
e,

= . i ﬂn
in the common emitter configuration

i ' ctor.
DC current gain and current amplification fa

APPARATUS : Transistor characteristics kit consisting of po:vcr supply, digital "’Ohmmeri
igi i L.
digital milli ammeter and digital micro ammete

FORMULA
I B_ﬁ[czlcz_]m
. Al IBZ =k B
Where Alg =change in base current
Alc = corresponding change in collector currep;
AV
R,‘ =—2FF ;
Alg
AVgg=change in voltage across base and emitter.
A 1 g=change in base current
3. Current amplification factor a = If—
+B
PROCEDURE:

The circuit connections are made as shown in the figure.
i) To study the input characteristics: :

The digital voltmeter is connected across the C-E junction. The voltage Vg is
adjusted to 1 V. Now the voltmeter is disconnected and connected across the base emitter
junction. Vg is varied in the steps of 0.1 V and the corresponding current Iy is recorded. A
graph is plotted with Iy along Y-axis and Vee along X-axis. From the graph the input
resistance can be calculated using the formula
R, = A Vi |

Al

The knee voltage (cut-in voltage) i.c., the voltage beyond which current Iy increases rapidly
with increase in Vg is evaluated by extrapolating the steep portion of the curve.

ii) To study the output characteristics:

1. The digital voltmeter is connected across collector-emitter junctioﬁ. The base
current Iy is adjusted to a suitable valye. Vce is varied in small steps(0.1V)

DATE: \
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CIRCUIT DIAGRAM &SPECIMEN GRAPH NA'I‘@Z:
e (P
mA
Ry A s
or Ve y I ({ID W.'cl Ver
== BE
Input characteristics Output characteristics
A &
!C2 --------------- B2
s N e BI
(HA) T
Ic
(mA)
Ve (volt) — 7
TABULAR COLUMN:
1. Input characteristics:
VCE AR A"
Vsi I Knee voltage, Vinee = ...cvennue \"
(volt) (nA)
0
0.1 :
SV
0.2 A Vee
0.3 :
0.4 i HA
0.5
0.55 . A VBE
0.6 Input resistance, R; = Al
0.65 B
0.7
0.75 =
0.8
0.85
0'9 T arsaas Q-

17
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and in each case the collector current I¢ is noted. The procedure is repeated

e
for different Iy. A graph Output characteristics:
B In; =20 pnA Iy 2= 40 nA
Ve Ic Ve le
(volt) (mA) (volt) (mA)
0.1 0.1
0.2 0.2
0.3 0.3
0.4 0.4
0.5 0.5
0.6 0.6
0.7 0.7
0.8 0.8
0.9 0.9
1.0 1.0
CACULATIONS:
Aly Tg - I
e ol
% 1+ f

rr

19
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"-axi C CUTT P
is plotted with Ver along X-avis and I¢ along Y-axis. The current gain B i
I8 plotted with Vg along . . P
{ UL 1e formulas.
output resistanee is found out from the graph using tl
'8 B A _\_'!frlf

B - __.\_,i“__ RD = L'\ I C- '

RESULT: |
1. Input resistance, Ri =.......... Q
2. Current gain, i
3. Current amplification factor -
20 Bk

|
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1. What are the different configurations used:
The different configurations are A, common

configurations C. common -collector configut

base configurations B. common —emitter

ations

(]

' “ll: :i ]I:l:l:[;::?:;:ﬁ“n current to the input current. It is also called as current amplification factor,
"hat is the relation between 1o, Iy and 1.7
;}1331:*111121; i:::::: ll:ils always clqual 1o the sum of the base current Iy and the collector current |,
e l=htle "
4. How base emitter and collector of a transistor arc identified?
The base-emitter connection is forward biased and the pollwior-
What are the applications of a transistor?
It is used as an amplifier, oscillator and integrated circuits.
6. What 1s transistor? ,
Transistor is a three terminal two junctions semiconducting device.
7.Mention the types of transistor.
They are two types’ n-p-n & p-n-p transistors.
8.Which modes of configuration are generally used & why?
CE mode because it has high current gain, high voltage gain, high power gain and impedance gain
is very small.
9.Mention the applications of transistors.
They are used in amplifiers, oscillators, analog circuits & as a switch in digital circuits,
10.What are the differences between p-n-p and n-p-n transistor?

The first case the n type material sand witched between two p type materials. While in the second
case p- type semiconductor is placed in between two n- type conductor. In p-n-p transistor majority
charge carriers are holes and minority charge carriers are electrons. Where as in n-p-n transistor
majority charge carriers are electrons and minority charge carriers are holes,

11.Why it is called a (ransistor?
A transistor is derived from the words transfer and resistor. Because transistor is a resistor that
amplifies the signals as they are transferred through it from its inputs to output terminals,
12.Under normal use of transistors, how they are biased?
The emitter is forward biased and the collector is reverse biased.
13.0n what factor does the characteristics of a transistor depends?

It depends upon the mode of connection. Basically, there are three modes of conﬁgurat:on CB CB

& CC mode. st
14.What are the advantages of common emitter configuration? ; : :

High current gain, high voltage and power gain and the ratio of output 1mpedance to mput lmP‘da“ce
is very small .. R

Y

base is reversed

EJI
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EXPERIMENT Nox Nlcw'l‘()N'S RINGS

[ )n 4 . .
I O 1 ‘l ‘l ~ a . 1 * ]I‘ " (" lIlL bl ULII l Id'l{"c( V \x IC y .
ac [

Newton's rings.

APPARATUS: (raveling microscope,

Plano-convex lens, O

ptically planc glass plate,

codium vapor lamp, clc.

FORMULA USED:
The radius of cury

Dy -D, m
ol U 59

ature of the given plano-convex lens

R=—
4(m - n)A
Where D, and D, are the diameters 0

3 1s the wavelength of sodium
are the ordinal numbers of any two

£ the m™ and n"" dark rings,

light ~5893X107" m

different rings.
m and n

EXPERIMENTAL SET UP:

Light from a monochromatic source is refl
of 45° to the horizontal. This reflected light falls o
rays reflected from the top and bottom layers O
interference. The traveling microscope above the plate can
and dark concentric rings. These are Newton’s rings.

ected by a glass plate G inclined at an angle
n the lens placed over a fine glass plate. The
f the thin air film overlap producing

PROCEDURE: I

The least count of the Travelling microscope 18 determined. The traveling microscope is
focused to observe the rings clearly with the dark apahe center. The cross wires are
adjusted so that one of them is tangential to the ring and the other is along the diameter of rings.

be focused to see the alternate bright |

cross wire is made tangential to 12 dark ring and the traveling microscope reading is taken.
Then the cross wire is made tangential to 10", 8" 6™ 4™ and 2™ dark rings and readings are
taken for each case. After crossing the center of the ring system the readings corresponding to
nd 4t g g 10 and 12" dark rings on the other side are taken. The diameters of the rings
are calculated. The radius of curvature ‘R’ of the lens surface in contact with the glass plate can
be calculated :

Starting from the center the cross wire is moved towards one side counting the dark rings. The |

RESULT:
The radius of curvature of the given plano convex lens is found to be = o MR

——————— S

7~
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TABULAR COLUMN:
m | xnm:mm_..n‘o_,.nﬁmm,.:..a_& T Ring D, n Reading of micrometer .E:m D.” U...~-Uﬁ~
Order S o ) diameter | (em) | order diameter (cm) (cm)”
of | Lef hand side | Right hand side D= (Ry- of Left hand side Right hand side D=
nng + R ring (R4-R3)
PSR | HSR | TR | PSR | HSR | TR (em) PSR [ HSR | TR | PSR | HSR | TR (cm)
em) (cm) | (cm) _ (em) (cm) (ecm) | (cm) (cm)
| ! | A .
" 12 1 .b U,J, L™ 1 B 6 \V.\P \wq\ ..NHW co
| ¥ 3 _
H 10 Y & 21 lo 4 Q\.F olr M..W \\V\w\
_ _ |
| e
__ 5 5 1LY 1971 02 2 g\\u mv,m 2.-h O\W
2 2 2
Mean D ~-D. 5~ =.cceeneen. Cm”
2
= e vereseaes ..M
Wavelength of sodium light, 2. = 5893 x 107'°m.

4

29
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DIAGRAM:

{ J'I‘clcsmpv

Sodium 43
Vapour _‘“““_i"‘““‘ \

Lamp > \
S e N

N

Y Vv V¥

\/
AAA
«— Plano-convex lens
Thin air film & /

| l¢&———Fine glass plate

LEAST COUNT OF TRAVELING MICROSCOPE:

Distance uncovered on pitch scale

Pitch = covel = 5
No of ratation given to srew head

Total no. of divisions on head scale e

Pitch
Total no. of divisions on head sacle

L.Cofthe TM=

[

- 5
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CALCULATIONS:

Radius of curvature of the given Plano convex lens, R~

Dm) B D']_Z_
./i(m ~nA
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11.

12.

13.

14.

th

7. What do mean by monochromatic light?

10. What are Newton’s rings?

I5. Why do you hold the glass plate at 45° to the vertical?

16. Why the central fringe is always dark?

VIVA-VOCE:

What arc Newton's nngs? Why they are circular?
When menochromatic light is made to fall on lens system consisting of a Plano convex lens with large
curvature and a plane glass plate the large no. of alternate bright and dark concentric rings are nhierveé
in the reflected and the transmitted light are called ch.lun".urmga. The fringes arc circular because
the air film 1s symmetnical about the point of contact of the lens and glass plate.
What 1s the prnciple used in the experiment?

The principle used in this experiment is interference of light,
Why 2 lens with large radius of curvature is used?
t=2R. f-focal length. R-radius of curvature.
How concentric altemate dark and bright nings are formed?
Bright nings are formed due to constructive interference, if 2t= (2n-1) /2 and dark rings are formed
due to destructive interference, if 2t= nj. Where t= thickness of film, n=0, 1. 2.......... elc  A=wave
length of incident light.
"hat change will be observed when a white light is used?
hen white light is used the diameter of the ri ngs of the different colors will be different and colored
rings are observed. Only the first five rings are clear and after the due to overlapping of the rings of
different colors the rings are not viewed,
What is radius of curvature?
The Radius of the sphere to which the lens becomes a part is called Radius of curvature.

= =

A light having a single wave length is called monochromatic light.

. What are coherent sources?
The sources of light that emits light of same wave length, frequency, amplitude with constant phase
or a fixed phase are known as coherent sources.

Is the center of the Newton’s rings dark or bright? Why?
Dark. because at the point of contact the interfering rays will have a path difference  equal to 3/2. this

satisfies the condition for destructive interference.

Newton's rings are alternate bright and bright rings observed due to interference of light.

How are these rings formed?
Due to interference of light reflected from the lower spherical surface of the lens and
the upper surface of the plane glass plate.
Are the rings equispaced?
No, With the increase of the diameter the rings get closer and closer.
On what factors does the diameter of the ring depend?

It depends upon i) Wavelength of light used
i1) Refractive index of the film enclosed and
iii) Radius of curvature of the lens surface in contact with glass plate

Define interference.
The modification and the redistribution of light energy due to superposition of two or more waves is

known as interference.

This will make the angles of incident and reflection is zero.

At the point of contact the thickness of air film is zero, i.e, the path difference between the two

33
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interfering beams is zero, therefore the central fringe is always dark. _ '
Colored fringes with a dark

I7. What will happen if white light source is used instead of sodium lamp?

center will be observed. In this case the violet color will come across first
near to the center.

I8. Why the violet color will come across first near to the center? :
Because the diameter of the ring is directly proportional to the square root of the wave length of light
used. In white light, violet has the shotter wavelength and red has longer wavelength.

19. What will happen if fow drops of a transparent liquid arc introduced between the lens and the glass

plate?

. 1;%_11(: diameter the rin‘gs IS rcducug by a factor of ¥ jr. Where, . Is the refractive index of liquid used.

~U.Whatare the uses of Newton's Rings? - i
1. To determine the wavelength of monochromatic light, the R.I of liquid, the radius of spherical surface
and measure expansion cocflicient of crystals.
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Ex;wrimcnl. No.:

Date;”

SERISE AND PARALLEL RESONANCE
AlM To study the frequency response of the series and parf'nllel reson
Circuits and To determine the includcq val}le of the given Induyc
bandwidth and quality factor of the circuits.

ance
t()r,

APPAR;\TUS: .
Audio frequency oscillator, AC multi meter, inductance of unknoy,
value, resistor and capacitor of known value.
FORMULA:
1
L. The inductance L= axifiC henry,
Where f, is the resonant frequency _
Cis the capacitance of a capacitor p
¥
2. 1tv = ——
The quality factor /4 BV
3. The bandwidth BW=f, - f, k Hz
PROCEDURE:
1.

ing the formula | = % ;
resistance of the resistor.

The resonance graph is plotted by taking frequency £
along Y-axis. The frequencyy , corresponding to

drawn paralle] to X-axis at the point 7 - / V2,
J2. The bandwidth is given by

(in KHz) along X-axis ang
Tnax 1s marked on the graph.
which cuts Iesonance curve at the

current 7 (in mg4)
A straight Jine s
frequencies £; and

BW = f, - f x i
2. PAfb&LLEILRESOPhUVCE:

The capacitor is connected in paralle]l with the ind
the resistor and signal

series, here the voltag

edecreases, becomes

: . ; 4
the corresponding current is calculated. Using I = R

The resonance graph is plotted by takin
along Y-axis. The frequency f,
parallel to X-axis at the point
bandwidth is given by

g frequenc
corresponding to 7,
Iminv2, which cut

Y (in KHz) along X-axis and current/ _(igm'":i
in 18 marked on the graph, A stragght line c;s S
§ Tesonance curve at the frequenciey ; an f;

36
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CIRCULT DIAGRAM:

SERIES RESONANCE:

A \_*\ E

Fig. 1

SPECIMEN GRAPH:

A 4

fi f fy —t

Frequency

Fig.3 Plot of Current v/s frequency
For Series LCR Circuit

Imax

lmls = —qz_

PARALLEL RESONANCE:

(&

NP AT

Fig.2

SPECIMEN GRAPH:

1

Irms

Imin

li, & lam———
Frequency

Fig.4 Plot of Current v/s _ffequency '
for Parallel LCR Circuit

Inns = Imin \12
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0

Resistance R

Frequeney Kz

BS!-IR\',-\'I'I()NS AND TAB
SERIES RF.SUN:\N(‘I*‘,

Q.

Cap

\’nIIﬁgL‘(V]- -

ULAR COLUMN:

acitance ¢ =

Current(A)

=%

10

PARALLEL RESONANCE

Resistance R = ...

Q.

Capacitance C =

Frequency KH=

Voltage(V)

Current(A)

f—

=] o0 ~1 =y} w ' i 53

o

(2

37

Scanned with CamScanner



RESULT

]

4

{?'l -

- . o * N ,i\ ¢!
The value of the inductance 0 the 8

o be
csonance

nce

The quality tactor s found 1
1) for seres v
i1) for parallel resot

es resonanee

The band width ) for <eT

i) tor parallel resonance

.

.-k Hz

y inductor 1s found to be L = "

" aa

..........

TR T A g

B A T A A 15
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(TALCUI,A'I‘IONS:
Series resonance:

o |
The value of inductance [ = 4”—?1,2( henry,
The quality factor of the circuitis Qf = g
BWwW
The bandwidth BW = f, - f, K Hz
Parallel resonance:
The quality factor of the circuitis Qf = Vid
1 BW
The bandwidth BW = f, - f, KHz
\
43
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( YIVA-VOCE:

1. Define resonance?
When the natural frequency of the system malches with applied frequency, the system is said to be under
resonance.
2. What is the potential difference across L&C at resonance?
Sinee both L&C are at the same potential at resonance, potential difference is cqual to zero.
3. Define power factor?
Power factor is defined as ratio of the resistanee (o the impedance. Power factor- resistance/ impedance.
4. How to change the resonance frequency in LCR circuif?
Changing Rcannot change resonance frequency but cither changing L. or C, onc can change it. Because that are
related by an cquation fo=1/22V1C, '
5. What is a inductor?
An inductor is a passive component used (o store energy in the form of a magnetic ficld.
6. What 1s capacitor?
A capacitor is a passive used to store energy in the form of a clectrostatic field.
7. What is quality factor?
It is defined as the ratio of resonant frequency to the bandwidth of the circuit, It measures the sharpness of
resonance.
8. Define mutual inductance?
Itis the phenomenon of inducting emf in one coil by varying the current in the other.
9. What arc the applications of LCR resonant circuits?
These are widely used in radio and television receivers.
10.How the resonance happens in LCR circuit?
The capacitive reactance X, =1/2[]fC
The inductive reactance X =2[]fL
I1.At resonance the capacitive reactance is equal to inductive reactance and the circuit is said to be
resonating. What is the condition for the resonance in LCR circuit?
At resonance, the capacitive reactance is equal to the inductive reactance,
i.e, Xc=X1 1/2afL=2pfL or LC=1/4x* £
12.Why the series resonance is called an acceptor circuit and parallel is called rejecter circuit?
In LCR series, the circuit accepts one frequency component out of the rang of ac input signals
and attains maximum current at that frequency known as resonance frequency. And  hence
the LCR series circuit is called an acceptor circuit.  Similarly, the parallel resonance
circuits rejects the signal of the same  frequency as its own resonance frequency . LCR parallel circuit is
rejecter circuit. '
13. How do we identify the resonance in the LC circuit?
When LC series with the power supply, the current attains maximum at
resonance frequency, where as LC is in parallel, the records minimum at the
resonance frequency.
14, What is self inductance of an inductor?
The induced emf in an inductor =-L dI/dt, where L is the co-efficient of

self inductance and is often referred as self inductance, dI/dt is the rate of change
of current. The coefficient of self inductance is numerically equal to inductance in
it when the rate of change of current dI/dt=1amp/sec.
15. What is the function of inductor ?
An inductor is a coil which opposes the change of current.

16. Define the term Henry?
The inductance of the coil is said to | Henry is 1 volt of emf is induced in

the coil when current through it changes at one amp/sec.

17. What is power factor?
It is defined as the ratio of resistance to the inductance.
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I8. What is resonance frequency ? \

The frequency at which the inductive reactance 1S equal to capacitance "eaCtance,_
19'. Define inductive reactance X, and capacitive reactance Xc.

Inductive reactance of a coil is its effective opposition offered by the

inductor to the flow of current. It is given by Xc=1/wC=1/2xfC.

20. What is the differences between impedance and resisufmce? - .
Impedance is the opposition to flow of ac and the resistance 1n the opposition to
the flow of dc.

21. Why series LCR is high pass filter and parallel LCR is low pass filter?
The band width in series LCR circuit is very high & it allows large range of
frequencies & in parallel, the band width is very low & it allows only smal range of
frequencics.

22. What is mean value of sinusoidal AC over a complete cycle? Ans: Zero
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ASERS

r , - WITH L
EXPERIMENT NO. DIFFRACTION GRATING W

LASERS by using diffraction grating,
f LASER:

length 0

. -mine the wave
AIM : To determine the ¢. Screen etc.

ter scal
A e 11147 ][ll(lcr! me
APPARATUS: LASER source, Grating, Grating I

xI'I
0,=tan’ f

1] by
; e o an ile 18 bwcn
FORMULA: 1. The n™ order diffraction ang

dsiné n

, A =
. ‘ e N b
2. The wavelength of laser light is given by n e cemarmih
2 g ' .
*u™ order diffraction pattern from
Where X, is the distance of n'" order ¢
order diffraction . the EHaR
f'is the distance between the screen and g
d Is grating constant _
0 is the angle of diffraction _ _
n= 1,2, 3... mis called order of diffraction

PRINCIPLE: . . : . =
A laser consists of single wavelength falling on a grating will produce diffraction patter,

The principal maximum intensity of the diffracted light is given by t()ismﬂ = md . Inthe
above equation all the terms are constant except 0. The an'gle 0 can ¢ measured by experimep;
by measuring accurately the distance between source apd image and dl_stance b.ct“‘zeen the
consecutive maximums, Di tferent order of diffraction is the result of d.lfferel.lt incident anglrf 0.
Hence to specify order § has been rewritten as 0,, which indicate the dlffr?hctlon angle for n
order. Indicates process of diffraction, using laser light and grating. The n™ order diffraction

xﬂ
angle is given by 0,=tan" F

Where x, is the distance of n order diffraction pattern from the centre O order diffraction, fis
the distance between the screen and the grating. Substituting 0 ,in Eaquation-1, Wave length can
be calculated by using eqn.2

\ :dsmﬁn

n

PROCEDURE;

1. The laser is placed on 2 sturdy table and switched on, At about twometers away on the path of

the laser a white laminated woodep Screen is placed,, The exact distance between the grating
stand and image screen are noted f= | Oy = 100cm

2. The grating is now placed on the grating stand cloge o the laser source and the diffraction

pattern is observed as showp in the Figyy : : e
observed. The total numbers of spots aregcoel‘ufe?]ua'i!}); Spaced diffracted laser light o

picture as the order increased the brightness deceased

L —— 2

50
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Grating constant d

FlGURh:
—-———-_—u—-’ 2, <H-m.__.~__..
b, 4
Image acraan
Otrder 2 1 1 . f
s p e e " o
: D @@ P
Diffractjon pattersn A
Left Hight
xm= distance betwwan
central maxim and m th
order maxima f
= distance batwaen ¥
grating and image -
screan
An
e -l
Ny e g =
= n
@ N
: Grating
O Laser Source
OBSERVATION:

1 1

N no.of lines per Inch

1 2.54cm o B R R o
" N no.of lines on grating
TABULAR COLUMN:
i 500 LPI grating, f=100cm
Diffraction Distance Diffraction angle (0,)° A(nm)
Order=n
2x,(cm) Xn(cm)

1
2
3
4
5

Average A=
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diffraction patter? arc mar

n, the image scr
sured using @ scale and t

ffraction spots

ii.{ E‘fn’:f]':‘ll’c of the spols of the
COHScu:tivmg .ali the dlf fraction lpaltcr
o fort qz f)ldt:r ol."dnfractmn js mea

st second, third....cte. orders di
¢ calculated Sim
angle 18 calcu
iting constan
is calculated.

g;_ d[i:;"ffciﬁ‘jal]l_o_;ﬂ (.]il‘i'mctinn anglcs ar
diffcrc:ﬁ ()I_Jci.{! I?Cll(\l?lil‘l}(i ll?c diffraction
the averanc .,H of l?m diffraction and the gr

age value of wavelength of laser sourcc

RESULTS:

The w
he wavelength of LASER light is found to be

re measured.

_

ked on the screen using a
cen 1S removed and the distanceg
abulated The distance bc‘tw Weey

en h

Pencil gy

the

.

iJar calculations are mad
¢ e for d;

fated. Similar calculations ar; differ

( obtained is tabulated in Table. |

done f,,
Ang
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15.

10.

1.
12
13.

14.

16.What is the type of diffraction in the diffraction grating expt? e {l

17. Mention some of the applications of LASER?

—
f’"/f VIVA-VOCE:

What is a plane difl fraction grating?

An optically plane glass plate on which very large no. of equally spaced opaque straight ruling is called diffraction grating.
What is a grating constant? »
It is the distance between (wo consecutive opaque rulings.
Explain the physical significance of grating constant?
It is used to study the phenomenon of diffraction of light. When a ray of light is incident on the plate, it deviates from the mean
path w r t its wavelength.
Explain the phenomenon of grating constant?
It is one of the properties of light. When the light ray incident on opaque obstacle, it
encroaches at the geometric shadow region. This property of bending of light is known as diffraction.
Where is the zero order spectrum?
The central maximum is the zero order spectrum.
What is the LASER?
Light Amplification by Stimulated Emission of Radiation. It is an optical
device which amplifies the light. Laser requires an optical medium for
amplification by achieving population inversion between a pair of energy levels.
What do you mean by population inversion and meta stable state?
An artificial situation in which the number atoms in the excited state are greater than
population inversion
How laser is more advantage than the ordinary source of light?
Laser is monochromatic, high intense, high narrow beam of light.
What is mean by induced absorption?
It is absorption of an incident photon by an atom as a result of which atom ma
such that the difference in energy of which two states is equal to energy of a photon.
What is mean by spontaneous emission? It is an emission of photo, when an atom transits excited state to lower energy
states without aid of any external agency.
What is mean by stimulated emission? o
The interaction of relevant energy with an excited atom triggers the excited atoms to drop to the lower energy state giving up 2
photon. The phenomenon of forced emission photon is called stimulated emission.

How do you distinguish between diffraction and refraction? -
The property of bending of light is known as diffraction. Refraction is direction of light when it is passing through change in

the number of ground state is called

kes transition from ground state to an excited state

optical medium.

What is diffraction?
The deviation of light ray from its rectilingmth, when it passes across objects whose dimensions are comparable to the

wavelength of incident light is called diffraction.
How many types of diffraction are there?
There are two types of diffraction.

a. Fresnel diffraction.

b. Fraunhofer diffraction
Distinguish between Fresnel diffraction and Fraunhofer diffraction? -
In Fraunhofer diffraction the source and the screen are effectively at infinite distance from the diffraction slit or aperature. in |
Fresnel diffraction the source and the screen are both at finite distance.

Fraunhofer diffraction is involved, because source and the screen are effectively at infinite distance.

Welding, cutting, &drilling

i i it s _1_—_—'—"—_-4
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DATI:
EXPERIMENT NO.

FERMI ENERGY OF GIVEN CONDUCTOR

AIM: To determine the FERMI ENEFRGY and FERMITEMPERATURT of the piven

conductor.

. —_— g rial, lnboratory thermometer,
APPARATUS: Copper wire wounded on Illhllhl'lt‘ﬂ materin X e Iyt y &
test tube beaker, Milli ammeter, Milli voltmeter and regulated power supply,

g y . '. - v ] e s i '_ b b At Hl l ! > l‘
FORMULA: The Fermi enerpy of a piven copper coil is caleulated using the formula

DAS

LE=137Xx 10" JT eV

Where, D id the density of the copper material
A is the arca ol cross-seetion of copper wire
L is the length of the copper wire in meter
S is the slope of the graph_ B
2. Fermi Temperature,
" EF
Tp= = K
<
23 25
Where k =1.38 x 10~ J K'! is Boltzmann constant,

PRINCIPLE:

“The energy corresponding to the highest occupicd level by the clectrons in an energy

band at absolute zero temperature is called the Fermi energy (Ep) and the encrgy level is referred to as
the Fermi level. “Fermi level” is the term used to describe the top of the collection of electronic
energy levels at absolute zero temperature.

“The Fermi temperature (Ty) is the temperature at which the thermal energy of the free
electron in a solid becomes equal to the Fermi energy.

PROCEDURE: The circuit connections arc made as shown in the figure

coil, which is connected across the milli voltmeter and thermo
tube.

I. The given copper
meter are inserted into the test

The test tube containing copper coil and thermo meter is immersed into the beaker
containing boiling water. Starting from the 75°C.The millivoltmetre reading and milli ammeter
reading are recorded for every 5°C fall of temperature. The readings are tabulated. Then the

resistance of the coil at different temperatures T, is calculated using the formula R= %,-Thcn a

plot of resistance R versus Temperature T is made. Plot a graph of temperature T along X-axis
and resistance R along Y-axis. The slope S is calculated from the graph as shown in the figure 2.
Using the given length L and the radius of the

copper wire r. The Fermi energy of a given copper
coil is calculated using the formula, e
Density of the copper wire D = 8930 Kgm?
Radius of the copper wire r = 0.26x10m

The Area of cross section of copper wire A = nr* = 2,1239 X107 m?
The Length of the copper wire L = 3,6 m,
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(IR e DIAGRAM:
L™,
\ SonsTant % J P t
(mpHT SOURC (.. ,? CPVER COMDICTOR.
SPECIMEN GRAPIHE:
I 3
SI o=
ope = 2=
R(Y) C B
—>
T (K)
TABULAR CALUMN:
Temperature Voltage Current Resistance
| (mV) (mA) Re~ ()
1(°C) T (K) :
80 :
75 1
i ;
70
65 - :
T i e
TR aemce 1
Room Iunp B ;
k&_- " . L s i ﬂ

= oF
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Sas the slope of the graph

The Fermi energy of'a given copper coil is calculated using the formula

Br= 137X 10" ’i;‘l ]

Fermi Temperature,

] EE 4
Ty - K

Where k=138x 102 T K is Boltzmann constant.

RESULT:1. The Fermi energy of a given copper coil is found to be Eg=

2. Fermi Temperature of copper T=

N
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VIVA-VOCE

1. What is meant by Fermi energy?

1 is the energy of the highest oceupied level at zero absolute
2 What is nelation between 1y & 1,2 Fre Ry
3 What is meant by Fernu temperanme )
tis the temperatare at which the average thermal energy of the fiee eleetrons in a solid becomes equal to the Fermi energy
AUOTR A0 thas cemperature at which gas be considered degencrate. 1t depends on mass of fermions and energy.
4 What is Fermi veloviy?
(s the veloctty of those electrons, which oceupy the Fermi level,
S, Are the energy levels bving above Ty are empty at 0K?
Yo, they are epty, but Fy are filled
6. What is the effoct of atomie number Z on By & 1,2
\s 7 value decrsase Ey & T, inerease.
7. Define mobility of electrons?
in addition to the thermal motion, electrons drift due to the applied ficld. The magnitude of the tlrlﬂ velocity per unit field

defined as the "1"0"’]11\ of electrons.

§. Define electneal conductivity?
Electrical conductivity 1s defined as the current density per unit electric field. In terms of electron mobility p, electrical
conductivity 6= re .
9. Define mean free path?
The average distance traveled by an electron between two successive collisions in side a metal in the presence of applied
field is known as mean free path.
10. What is meant by Fermi energy?
It1s the maximum energy that an electron in a metal can posses at absolute zero of temp.
I'1. Define energy level and its importance.
It is the highest reference energy level of an electron (particle) at absolute zero of temp, 1t is the reference energy level
which separates the filled energy level and vacant energy level.
12. What is meant by Fermi temperature?
The temp at which the average thermal energy of the free electron in a solid becomes equal to Fermi energy at absolute zero of
temp.
13. What is meant by Fermi velocity?
The velocity of an electron which occupy the Fermi level is called Fermi velocity
14. What is meant by conductors?
The material which conduct electric current when a potential is applied across them.
15. What is meant by insulators?
The material which does not conduct electric current under normal condition.
16. What are fermions?
Particles with odd half integral spins (1/2, 3/2, 5/2 etc.) are fermions. Fermions obey the Pauli's exclusion principle.
17. State Ohm’s Law.
The current flowing through the conductor is directly proportional potential across its ends.
18. Define valance band?
The outer most orbital of an electron are called valance electron. These electrons occupied by a band called valance band.
19. Define conduction band?
It is lies next to the valence band. It is empty band or puma!ly filled electron band at absolute temperature.
20. What is meant by free electron?
It is an electron which moves freely or randomly in all dlrccuon in the absence of external field .
OR
The outer most orbital of an electron are called valance electron or free electron,
21.How the resistivity does varies with temperature in case of conductors?
Resistivity of conducting material is constant at lower temperature. For higher temperature resistivity is propomonal to T
22. Mention the types of semiconductor,
There are two types i) Intrinsic semiconductor & ii) Extrinsic semiconductor

>
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ExptNo. Date:
I-V CHARACTERISTICS PHOTO DIODE

AIM o study the -V characteristics of a photo diode. i
APPARATUS: Photodiode experimental setup consisting of: 0-3V regulated  power Suppl, |
0-2mA digital de current meter, 0-20V digital de volt meter, white light LED module, and Pﬁaz;; |
diode LED type.
PRINCIPLE:

Silicon diodes do not conduct in the reverse bias whereas the Photo Diodes

are
optimized to conduet in the reverse bias by controlling the level of doping and also due f, its

mherent structure. When there is no light falling on the Photo Diode it does not conduct ip the

reverse bias, hence light is must for electrical conduction in Photo Diode.

An increase in illumination results in the number of electron hole pairs generated in the
semiconductors and the minority charge carries which are generated close to the junction are
SWEpt across the junction in this Wway constitute flow of PHOTOELECTRIC CURRENT through
the diode. When illuminated » the diode current under reverse baised condition becomes leakage

current and photoelectric current. The I-V characteristics are shown in the fig.2
PROCEDURE;:

1. The circuit connection are made shown in the fig. 1

2. Verie the voltage intervals of 1volt (0-10) and corresponding values of diode current
1s noted down in mil ammeter. (Adjust the distance between light source and

photodiode such that ammeter current does notexceed 2t0 2.5m A ).

3. Plot a graph of voltage applied versus diode current. ‘
4. Change the light intensity with the help of control knob.
5. Again take readings of applied voltage and corresponding diode current & plot on the

- same graph. The graph will be similar to the one shown in fig-

RESULT: The I-V characteristics of a photo diode are studied and the
Readings are tabulated in the tabular column,
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TABULAR COLUMN:

SPECIMEN GRAPH NATURE:

Photo
Diode

(Negative voltage and current indicate the reverse bias).

SL.NO. | Voltage(Volts) | Current I( pA)
d=5cm d=10cm d=15cm
1 _
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— ~
e
S
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T
N

Scanned with CamScanner




)

VIVA-YOCE

I, What is a photodiode? g e b s .
Photodiode is a two terminal junction diode in which Crse saturatiop .

. " 2 . 1 " - Ll il o ] rrcn
when it's reverse biased junction is illuminated by suitable wavelength of light, teh

[ ]

On which principle the photodiode works?

When a p-n junction is reverse biased, a small amount of reverse Saturatioy, .
1o thermally gcnicrmcd electron-hole pairs. The numf?cr of these minority charg caerig i .
depends on the intensity of light incident on the junction. Micr,

P

LY

How photodiode is different from LED? ‘

In Photodiode the illuminated light produce a reverse saturation current pyyy in LEpy.
suitable biasing current produce a photons of suitable frequency. ¥
4. What factors we must consider while selecting photodiode?

While sclecting a photodiode for the required purpose it is necessary to know
Wavelength of light for which it is sensitive. Operating voltage. Switching time angd mountin,

S. What are the applications of Photodiode?
Photodiodes are used in detection, demodulation, switching, logic circuits, character
recognition, optical communication equipments, encoders etc.

6. Write the symbol of photodiode? _ |

7. What is optoelectronics?
Itis the technology that makes use of the principles of optics and electronics.

8. Name any two optoelectronic devices.
A light emitting diode and photo diode.

V-
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(8 ‘DATE:

EXPERIMENT.NO. TORSIONAL PENDULUM

ertia of the given disC and (2) the

; 2 tofin
AIM . To determine (1) the momen rsional pendulum.

j using to
rigidity Modulus of the material of a wire by g

‘ : ter scale, chuck net, et
APPARATUS : Torsional pendulum, St(’P'CI"Ck’ Screw gauge; e

is given b
FORMULA : l’\mmcmoflm.rtmofthcdlscls gvenRy 0 |

2
I = MR kg.m

2. Rigidity modulus of the material of the wire
o B0 (_'_ N/ m? o l

Where, p
M is mass of the circular disc in Kg Y x 10~ kg

R is radius of circular disc in meter R = x107 m
T is the Time period seconds

1is the Length of the suspension wire in meter

ris the Radius of the wire in meter r= 0. 23x 10° m

PROCEDURE :
The experimental arrangements are made as shown in Figure. Measure the length of

the suspension wirebetween the two chucks nuts Set it in torsional oscillation without any
lateral movement. Note the time f@5 oscillations and calculate  time period (T) Repeat the

experiment for different values of length of the suspension wire, calculate mean values ( rz)

Measure the diameter (2r) of the wire at various places, with a screw gauge. Find the
mean of the diameter and calculate the radius (r).
Measure the circumference of circular disc using thread and calculate the radius of circular disc.
Finally the Moment of inertia of the disc and rigidity modulus of the wire is calculated

using the formulas.

[=MR?, ==

(

RESULT:

1. The moment of inertia of the disc (D)=

2. Rigidity modulus of the material of given wire (n)=

\>
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Torsion pendulum experimental set up
70 FIND THE TIME PERIOD OF THE DISC:
TQFIND 2
_.-‘-"'-_—_-._——____ .
_ Time [
[ Length of the Time for the 05 oscillations Period T T2
suspension wire _ ‘ (T=1t/5) Sec’ m/s?
'in107m Trail 1 Trail 2 Mean time(t) Sec
Sec Sec Sec
l . 2
Mean (;5) e 1T
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I (" caLCULATIONS:
o
] Moment of inertia of the disc is given by
[ = MR? :
kg.m
7 Rigidity modulus of the material of the wire
— 8l 1
- .
73
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VIVA-VOCE

"hat | Torsional Pendulum? ‘ .
1) What is meant by Torsional Pendulum? o B nd is fiked o he rigid s
When a rigid body attached to the lower end of of the wire whose top end i g Pport and
make to oscillate about its axis is called torsional pendulum

—

2)Define Moment of inertia of a body. in it

~ . .o - S sta
When a rigid body rotates about an axis .it has the tendency (o op(?osc the change in ils state of rest or of
uniform rotation about its axis this tendency is called M. of a body.

3). what are the factors on which moment of inertia of a body depends.

ofiinertia depends on a) mass of a body b) axis of rolation c) distribution of mass about the axis of
rotation

4.Difine rigidity modulus?

The ratio of the shear stress to the shear strain within the clastic limit is known as rigidity modulus
3

3. Define Shear stress or Tangential stress

Itis defined as the restoring force per unit area parallel to the surface of the body.
6. Define shear strain and longitudinal strain?

[t1is defined as the ratio of change in shape of the body to the original shape.
7. On what factor (I/T%) of torsional pendulum depends?

It depends on a) length of the wire of the torsional pendulum b) diameter of the wire
¢) nature of the material of the wire,

8. if we change the length and radius of the wire what happens to the value of ‘n’

Itis constant for a given material hence by changing the dimensions it will not change
9. what is the type of oscillation we see here?

This is simple harmonic oscillation type

10. does the fluids posses rigidity modulus?

As fluids do not posses shape of their own they do not have rigidity modulus
11. diffentiate between simple pendulum and torsional pendulum?

In a simple pendulum the simple harmonic motion is due to restoring force which is the component of the
weight of the bob.In a torsinal

pendulum simple harmonic motion is due to the restoring couple arising out of
torsion and shearing strain
12. what is S.H.M ?

A body is said to have S.HM |, ifits acceleration is always directed towards affixed point on its path and is
proportional to its displacement from the fixed point
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Expcrimcnt No.

CANTILEVER

»g MODULU
YOUNG'S MO cial of the given beam by the megh, of

“{he mate
g's modulus of {he N

AIM: - To determine the youn

sinale cantilever. - weights, (ravelling microscope | rcadmg leng
4w
S .-.mp_s ollc
q1Q. - Qinele cantilever S¢
ARATUS: - Single ¢
APPARATUS

and lamp.

FORMULA:

i ation (in kg)-
Where, M-mass producing the Elg\ auflg (Sllznsg))
a-acceleration due to gravity (= .{-' de;]d(in ).
J-distance between the needle and fixe

3 in m).
b&d -breadth and thickness of the wooden scale (in m)

y-mean elevation produced (in m).

DIAGRAM:

PROCEDURE:-

* The tip of the needle (inverted image) on the single cantilever is made to coincide with the
intersection of the cross wire of the travelling microscope (with no load in the hook).

* Note down the readings of the travelling microscope in the tabular column as the no load
reading. :

* Now add some weight

to the hook (say 50gm). Again coincide the tip of the needle to the
intersection of the cross

wire and corresponding readings are noted in the tabular column.
* This is repeated up to 250g

m in steps of 50 gm every time and corresponding readings are
noted in the tabular column,

¢ The experimenlt is repeated by decreasing the load in theweight hanger in steps of 50g and
the corresponding readings are taken and are tabulated,

* The elevation or deflectionof the cantilever beam ‘v’ i i fro
m ‘M’ t from
the tabular column, y's for load* M” inkg is found ou

* By using the breadth (b) and

the bear i caleulated, < (@ of the bar, the young’s modulus of the matC'DJ

78
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| Valueof IMSD 1
i g I e e e
| LC Totalno.of V.SD |
; TR= MSR+ (CVD x LC)
— s - e """’;
Tabular column to find elevation ;
v T v i P
i | O T ot | MK | CVD [ Toul | 1| hanger [RiGRTTGYD frawi | viow | v | Te |t 77
e TSRO ey | em) readiog | €M) 1 (g) | (em) peading | (em) | reation | | .}
LhanE | em) (em) fem) . S | i
[ (@ [ ¢ 2 b | ! {
; | st 150 } “ ; |
‘@/” .
| 200 N
150 Lol
| 250 o b
| 100 , l -
| [ I
L™
Mean elevation, y = =====s---—==-
AM gl
: g=
CALCULATION: bd’y
77
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RESULT:-Young's m

odulus of them

ateria

i« found to be g= -========- \
------ N/ml

| of the beam 1

Scanned with CamScanner



/

rf VIVA-VOCE

iment.

5]

0O

w

9.

19.
20.
21.

2
(¥e]

. What 15 a canulever?
. Mention the units of stress and strain?

. Define elasticity.
when

. What are elastic and plastic bodies?

- What is the practical use of the knowledge of elastic modulus?
. What is the effect of temperature on elastic modulj ?
- What is the effect of impurities on clasticity?

. Define Young™s modulus of material,

NC an you f,ctmcéhf young's modulus and bulk modulus of material for all states of Matter?
0. young's modulus is applicable for o] y solids. Bulk modulus of a material for all states

: east ¢ 1? E » instrt
What is meant by least coun he measured USINE the
¢can =

It is the least value that , leformati
‘ - crgo any deformation inth..
hich docsn’t undergo any SO Inthe

' i in hending?
What is neutral axis in bene N |
e : o Taver in the spL‘L‘mlL nw Sencc
I is the avis of a layer )
applied foree. g
) SN .—“-5“[ sIress? - ' .
Define stress? What are difler nt 1y i‘ ormly over @ surface of arca (A) then the rﬂrcc —
:1;1|!|Imf ynifol }‘ - .
i

I an external foree (1) 18 _ ,.
N ' ‘--v-mle.

(17A) is defined as stress. S.Tunit ol stress
Define strain? a body by the external force acting op jq 5 kn
1
N - N
I'he fractional chan
strain. Strain has no units and dimensions.

‘ R —
ac in (he dimensions ¢ .

proportional to strain within the elastjc limitg

State Hooke's law of clasticity? (
ctly ’
Jume strain, shears strain.

Hooke's law is stated as the Stress 18 dire _
‘ S—— Caear strain, vo
W hat are different types of strain?  Lincar stral
= i o i )
Fxplain different elastic moduli’ s
Youne's modulus. bulk modulus, rigidity modu !

at is elasticinn? What is clastic limit? _ o
“I -II]::IIEZ:II\LL:I:!::l ‘p:qus:-l y of a material due to which it regain lt? original Stflte or condition
On rcnm\'ﬂ' | of the external forees to which it is subjected. The point beyond which the body ceases o
be elastic is known as clastic limit.
What is Poisson’s ratio? o
Within the elastic limit of a body, the ratio of lateral strain to the longitudinal strain is calleq

Poisson’s ratio. o .
Will there be any change in the Young's modulus of the material if its length or thickness is changed

No
A set up in which a beam is fixed at one end and loaded at the other end is called cantilever.
The unit of stress is Nm™ and strain has no unit.
The property of the body by virtue of which it regains its original shape or size,

the external force is removed is known as elasticity.

The bodies which regain their Shape or sizes after removing the deforming force are
celled perfectly elastic. If the does not the bodies which regains their Shape or sizes after
removing the deforming force are called perfectly elastic.

I'his is helps 1o calculate the stress and strain of body of given known size.

In general, the elastic limit decreases with rise in temperature

The addition of impurities may increases or decreases the elasticity of the material.

It s the ratio of longitudinal stress to longitudinal strain :
Define rigidity modulus. Itis the ratio of tangential stress to the shearing strain.
;JC“?C}?“”‘ ':{]fjdulvs.. A:ltis the ratio of volume stress to the volume strain, with in the elastic
Tow wi I the value of ‘l:’changcs with a change in length, breadth of the bar? _
Y remains constant. With a change in length, breadih of the bar ?

limit.

of Matter
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Iixperiment No.

TANGENT GALVANOMETER

. dtiie e axis of a circy '
ALM: To determine the magnetic ficld mtensity ‘Il lll)Thg!til:); ‘mclhodl . =l carryiﬂg
[y » (s g - 5 ¥ CC .
current and earth's hotizontal magnetic (ield by de

, sprit level, commutator, amme :
L] Y
power supply and conneeting wires.

|
FORMULA:

2
_ pgnd a

b= 2 (cz"'whx?‘)}/2

Where B - the magnetic field intensity at the Centre of ,

sircular coil, _ . ‘
L n —number of turns in the TG coi, {
a - radius of the coil |
X — distance between the centre of the ¢oj] and I
pointer in the compass box in meter
Ho- permeability of free space = 4z (7 Hm!
I - the current through the coil
B
B, = ;
tand

Where By - horizontal component of earth’s Mmagnetic fieq
and

0 — mean deflection in TG.

PROCEDURE:

The connections are made as shown in the circuit diagram.

Arrange the deflection of the Magnetometer in the magnetic meridian of the earth
Now align the plane of the coil with respect to 90°-90° line of the magnetometer.
Keep the magnetometer exactly at the centre of the coil (for this case x = 0).

Pass a current | (say 0.2A) to flow through the coil and the corresponding
Mmagnetometer deflections 01 and 0, are noted.

0. The direction of the current g reversed

corresponding magnetometer deflections @, 3
7. Average deflection 0 is calculated,
Calculate the magnetic field at

da 2 1D —

h

by using the commutator C and the
nd 6, are noted.

o

¢ centre of the coil by using the given formula
B = dgnl a’

————- and also B, |

') » bl
2 (g1 )2

S o
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e ——— e , .
CIRCULE DIAGRAM:
TABULOR COLUMN: n =50 turns
<"No. | Carrentl | X | Deflections in Average 0 _
ol in A inm dt‘gl‘t‘cs in degree B H tané
O | 02 | 03 | 04 inT InT
1| S
5 | 0.2 0.05
il 0.1
1 0.15
5 | 0
] 38 0.05
| 7 0.1
8 0.15
83
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R "y (say Sem, 10em, L) l\‘-‘ sl
I iment for difterent values of X ( sa) ing Iht\

9. epeat the experime .

magnetometer along the axis,

10. Find the average of both B and By

R —

RESULT:

The magnetic field intensity along the axis of the given circular coil is calculated
and is as shown in the tabular column.
At the center (x = O)itisfoundtobe B=,. . T and

the Earth’s horizonta] magnetic field intensity is found to beBu=....coooruiii] T

86
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e I

I TSR mr———— s L

E

| - 1
wperiment NO \\
' NUMERICAL APERTY 5
D ; L m& ;

ACCEPTANCE A NGLE AN

\PP\R\T‘\‘ I_as¢r sourge. {)p{!!:aﬁ fi

FORMULA:

On <CTCeT.

end and screen.

PROCEDURE:

e Switch on the laser sourcend adjust the distance between output end of the

optical fiber and the screen ‘L’ (say 5 cm).
e Place a graph sheet on the screen and observe the circle formed on the graph

sheet.

e Mark the points ‘a’,’b’,’¢c’ & ‘d’ on the inner bright circle as shown in the
diagram. Note down the horizontal diameter Dy and vertical diameter D; of the
inner bright circle in the tabular column. |

e Repeat the above steps for different values of L (for 4cm, 3cm, ... ).

e Find the Acceptance angle from the tabular column and hence the Numerical

aperture.

are found to be

The Acceptance angle.
ER

gt = |
\2L ;

And the Numerical Aperture,

RESULT: The Angle of acceptance and Numerical aperture of the given optical fiber

i 'l."-ﬂ]
il

AIM: To determine the Acceptance

¢ and Nuymerical aperture of the given -
« R r ¢ i:ai

ber. Screen, Scale.

Where D - the diameter of the bright circle fony,. ’

L — the distance between the optical fiber
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N
|
| T T T OO O O |
_______________ )
= L
|
Jumn: :
;—La'p'f'll'l'ar— g Horizontal Vertical Mean Acceptance | Numerical
| Tl:al (in | diameter D; | diameter | Diameter angle aperture
| No. em) (in cm) D, D p -—tan“'{EJ NA.
(in cm) (ir cm) " oL NA=sinb,
,.-——]—‘""___4_
I fif
2
| 4
-
| (90 )nrean i N~ (NA)M," s
e ~,
89
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Experiment No. ﬁ

SPRING CONSTANT o
the spring constants in Series and Parallel combination.

AlM:- To determine

APPARATUS: Springs, Scale, Rigid stand, Slotted weights, etc.
FORMULA:: ) Spring constant, H
L o s :
Kk=— in Nm Where, F - Force applied (= mg) in
X
N.
x — Displacement produced i the "
spring in m.
2) Spring constant for Series combination of springs,
k k
Koo =112 in Nm™
e k,+k,
3) Spring constant for Parallel combination of springs,
Kppoid =k, +k, in Nm™
PROCEDURE:-

* Hang the springl to the given rigid stand with dead load and note down the position ‘a’

of the pointer on the scale with initial load.

¢ Add some more load into the weight hanger (say 50gm) and note down the position ‘b’ of
the pointer on the scale with final load.

* Repeat the same for some more loads in steps of 50gm and tabulate the readings in the
tabular column.

* Find out the average spring constant ‘k,’.
¢ Repeat the above steps for the spring 2 and find out ‘k,’,
To verify Series combination law of springs:

* Hang the springs in series combination as shown in the diagram. With the initial load,
note down the position ‘a’ of the pointer on the scale.

* Add some more load into the weight hanger (say 50gm) and note down the position ‘b’ of
the pointer on the scale with final load.

® Repeat the same for some more loads in steps of 50gm and tabulate the readings in the
tabular column.

e Find out the average spring constant ‘Keries .

series
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e
—

—)
E
ol AGRAM:= :
. et e = .
: : : ’
- 5 ; i -
. . i L
. . |
- . 5 s
N5 ! 5 1 g
- - A -%
L ; . 1 1
- - 7 JF-ﬂfg/,/ ="!%-fﬂ
With initial load load With load Series combination Parallel combination
TABULAR COLUMN:-
To ﬁnd k|
Pointer reading with initial load, a=............ m
| Pointer readin apring Fo F { Spri stant |
| Trial | Load rreading 1 stretch ree, PYIDG ERESOINE |
| No in k 4 (x=b-2a) (F = mg) ki Tis
S g in m " in N in N/m
Inm
! | W+ 50
| 2 W + 100
3 W + 150
ANCIREE: =" eomppmonrrrpises N/m
To find k,
Pointer reading with initial load, a =............ m | r
; Spring .
Trial Load POI.ﬂte:' , stveteh Force, F | Spring :onstant
No in ko reading ‘b (x=b-a) (F=mg) ki=F/x
' 5 inm . inN in N/m
in m
1 W + 50
2 W+ 100
3 W+ 150
Average Ka= i.iiaiiiiiinie N/m
B__._
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e el e \
m—— . s 3
Pointer reading with initi

e RolHte alload,a =,
‘ i i . . S __3_“*‘"—“—'3#11_&__*_"_%__
. | Pointer readinp Spring 5 —————
| Trial | Load | a B streteh | Foree F SPring constant |
y ‘ in k P a
No. | inkg 1 inm (x=b-a) . ih o ki = Fry "
L nm | BN ey
1 | W+50 | e ]
» W =-100 | D s e
-———-—_""-_‘__'_- - i =R
3 W+150 | ]
e
................. N'm AVCfage Kncriesz
. : kk,
Theoretical calculation, k= Il__h in Nm™
T Ry

To verifv parallel combination of springs

Pointer reading with initial load, a=.......... e m
; . . Spring ]
Trial | Load P“‘“‘efhﬂeadmg shvich Force, F | Spring constant
No. | inkg . (x=b-a) (F.= mg) ki =F/x
| — . in N in N/m
I | WX
2 | W+100
3| W+150
Average Kogralld = .ooovvvevrvennnes N/m

; . . . -1
Theoretical calculation, &, .., =k +k, in Nm

a7
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To verify Parallel combination baw of springs:

o Hang the springs in parallel combnpiation a5 L;hf',,,.
note down the position ‘a’ of the pointer on the sca (,f et andd gt o 1 Berities i 4
o  Add some more lodd into the weight hanger (say 500017 :
the pointer on the scale with final foad

o Repeat the same for some mmore loads in steps of
abular column.

§10% ghuke deaitied o ¢
g i the diagears. With s S03 b

boss goragdinm P
SOy aned tabrilate he seainigs i the

L
¢ Find out the average spring constant K paratte!
44, wi spseit
andl comuare the vales with
Calculate the theoretical valies of K e and Ky and compy
experimental values

RESULT:-
The spring constants for the springs arc found to be, ky = .............. N/m
kz - L R N N/m

The spring constants for the combination of springs are found to be,

Combination Theoretical Experimental
Series Kyerios = Kveries =
[’ul‘a”c] Kpgm]hﬂ - Kp&rhlici -
L s ————"J__—J
908 .
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