KAMMAVARI SANGHAM (R) 1952 |

I
K. S. INSTITUTE OF TECHNOLOGY

|
[
i
Affiliated to VTU, Belagavi & Approved by AICTE, New Delhi, Accredited by NAAC & IEI
No.14, Raghuvanahalli, Kanakapura Main Road, Bengaluru - 560109

ENGINEERING PHYSICS

LABORATORY MANUAL
18-PHYL16 / 26
| / Il SEMESTER

DEPAKTMENT OF PHYSICS

NAME:

USNNo.:
SEMESTER: BATCH:

BRANCH:

e E—————————



KAMMAVARI SANGHAM (R) 1952
K. S. INSTITUTE OF TECHNOLOGY

Affiliated to VTU, Belagavi & Approved by AICTE, New Delhi, Accredited by NAAC & IEI
No.14, Raghuvanahalli, Kanakapura Main Road, Bengaluru - 560109

ENGINEERING PHYSICS

LABORATORY MANUAL

18-PHYL16 /26
| /1| SEMESTER

ES'INSTITUTE OF TECHNOLOGY .

DEPARTMENT OF PHYSICS
NAME:
U SN No.:
SEMESTER: BATCH:

BRANCH:




K. S. INSTITUTE OF TECHNOLOGY

Affiliated to VTU, Belagavi & Approved by AICTE, New Delhi, Accredited by NAAC & IEI
No.14, Raghuvanahalli, Kanakapura Main Road, Bengaluru — 560109

Vision
“To impart quality technical education with ethical values, employable skills and research to
achieve excellence”

Mission

To attract and retain highly qualified, experienced and committed faculty.
To create relevant infrastructure.

Network with industry and premier institutions to encourage emergence of new ideas
by providing research and development facilities to strive for academic excellence.

To inculcate the professional and ethical values among young students with employable
skills and knowledge acquired to transform the society.

DEPARTMENT OF SCIENCE AND HUMANITIES

VISION
“To create a conducive environment to impart sound fundamentals and problem solving skills
among the students and prepare them for higher learning”

Mission
e To continuously improve the teaching-learning process and maintain effective pedagogy.
e To inculcate ethical and professional values among students.

e To create institute —industry interaction to promote research.

DEPARTMENT OF PHYSICS

Sunil kumar N,

Assistant Professor.

Dr Renuka C

Assistant Professor.

ENGINEERING PHYSICS LABORATORY
18-PHYL16/ 26




INSTRUCTIONS TO STUDENTS

Students must

Adhere to the discipline laid down by the college.

[

2. Attend the lab classes with uniform.

Conduct the experiments with interest and attitude of learning.

& w

Come to the laboratory in time and carry Record book, lab manual, observation book and

graph book.

5. Should use only black ball point pen or black fountain pen for all purposes in lab - for writing jn
observation book, lab manual, record book, drawing and plotting the graphs (Do not use Ppencil
in the lab)

6. Handle the apparatus gently and carefully.

7. Take responsibility of the materials issued to you, remove circuit connections after the
completion of experiment and return borrowed materials in the same condition.

8. Don’t Not write/mark anything on the working table or apparatus.

9. Submit observation book, lab manual and laboratory record completed in time.

10. Attend the lab with prior preparation for the experiments.

-
jors

- Take signature from staff in charge for the first reading of the experiments.

—-
~

. Write laboratory records as explained. In the laboratory record, Aim, Apparatus, Principle,
Procedure and Result should be written in the ruled page in the same order. Circuit
diagram/Block diagram, Nature of graphs, Observations [includes Formula with explanation of
the terms with proper SI units, Least count formula (if necessary), Data given, Tabular column
and Calculations] should be written in the blank page in the same order.

13. Graph plotted should be pasted similar to the record pages.

15. No additional lab test will be given for the student who is absent for the lab internals and

Uniform is compulsory for lab internals and repetitions.

Note: Continuous Internal Evaluation (CIE) marks [Max. Marks: 40] is awarded based on:

1. Performance in laboratory (Observation book, viva voice and lab record ) -30M
2. Performancein Internal Test
-10M
Total: 40M

Minimum CIE marks to be scored: 20 marks

Course Objectives and Course Outcomes

Course: Engg. Physics Lab Course Code: 18PHYL16/26

Course Objectives:

To make students gain practical knowledge to correlate with theoretical studies and achieve

perfectness in experimental skills in general physics, clectronics, mechanical & magnetism.

Course Outcomes:

After the completion of Engineering Physics Lab course, students will be able to

Analysis, examine the chateristics of photo diode, transistor, elasticity for various rigid bodies and

understand Fermi energy in metals.

discover the ability to use various passive electrical components, determine Dielectric constant

Design and i
and interference of light

and electrical resonance. Study the concepts of diffraction

Note™:
i) Distribution of Marks in Observation Book
1. Write-up o7Mm
2. Experimental set up / Circuit connection 03 M
3. Conduction and Reading 06 M
4. Graph, Calculation & Accuracy 04M
5. Viva-Voce oM
Total: 30M
ii) Distribution of Marks in Lab Record
1. Presentation: o8 M
2. In time Submission: 0zMm
Total: 10M
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Rubrics for Evaluation of Engg. l?hysﬂgg Lab 11_8_1;!!_\'_1:_161 26) O_bservation Book

Sl.No

Attributes

» "Bub-
attributes

Descriptor (score)

Max.
8core

Write-up (07)

Formulae
(03)

Formulae with 'c;pilanation of terms with units

(03)

Formulae with explanation of terms without
units(02)

Formulae without explanation of terms & units
(01)

Tabular
column
(02)

Tabular column with required terms & units (02)
Tabular column with required terms & no unit

(01)

Tabular column without required terms & unit ‘
(01)

Circuit
diagram /
Ray diagram
/ Block
diagram
(02)

Diagram with labeling of parts / components /
polarity including model graphs (02)

Diagram with labeling of parts / components /
polarity without model graphs (01)

Diagram without labeling of parts / components
/polarity & model graphs (01)

|
l

07

Experimental

set up /

Circuit

connection
(03)

Makes complete experimental set up / circuit
connections (03)

Makes experimental set up / circuit connections
with one or two inputs from faculty (03)

Makes experimental set up / circuit connections
with three to four inputs from faculty (02)

03

Conduction
and Readings
(06)

Conduction
(04)

Conducts experiment with variation of
parameters in specified steps (4)

Conducts experiment with variation of
parameters not in specified steps (03)
Conducts experiment without the knowledge of
variation of parameters in specified steps (02)

Readings
(02)

100 % of the readings are followed to exact result
(2)

More than 50% of readings are following the
proper trend (1)

More than 25% of readings are following the
proper trend (0)

Graph ,
Calculations ,
Results and
accuracy (04)

Note: For experiments without graph, add 2
marks to calculation part.

Plotting proper Graph with scale, Proper
Calculations, mention of result and accuracy (04)
Plotting proper Graph, Proper Calculations,
without mention of result (03)

Plotting proper Graph, wrong Calculations (02)

Viva - voce
(one question
of definition
type (4M) + 4
questions of
explanatory
type (2M) + 2
and
applications

(1M) + 2 = 10)

Answers all the questions (10)

Answers all explanatory questions only (04)

Answers two explanatory questions and one
question of definition type only (05)

Answers two explanatory questions only (04)
Answers one explanatory question and one

question of definition type only (03)

Answers one explanatory question only (02)

Answers one question of definition type (01)

Total Max. Marks = Observation marks 20/2=10, viva voice=10

04

10

20
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OBSERVATION:

Screen

Diode Laser

e e

Y2 t = Grating + ¥
n=2 e
— »
X=100cm
sin
Formula: A = 3¢ m
nN

No. of lines per meter on the grating N= 2.2x 10* lines/m.
Distance between the grating and the screen X=100cm.

Distance between central
de;ser of maximum of the n™ order Ave;age Deviation Sing
d ?_‘Ct'on maximum Y=%Y’ o=tan[Y A= nN
Left Y, (cm) | Right Y; (cm) (cm) X (m)

1

2

3

P

Department of Physics, K. S. |. T, Bangalore-109

DATE:

DIFFRACTION GRATING

AIM: To determine the wavelength of LASER beam using diffraction grating.
9 9 g

APPARATUS: bpiffraction grating, grating holder, diode laser (semiconductor

laser), screen fixed with graph sheet and meter scale.

PROCEDURE: The experimental arrangement is made as shown in the figure.
Distance between the grating and the screen is adjusted to 1 meter (X). The laser
beam is incident normally on the grating. Diffraction pattern is obtained on the
screen. The screen is adjusted such that the central bright maximum coincides with
the ‘0’ of the scale fixed on the screen. The separation between central bright
maximum and first order maximum to the left of diffraction pattern (say Y,) is
measured. Same is repeated to first order maximum to the right of the screen (say
Y,;). Procedure is repeated by taking readings for up to fourth order and readings
are tabulated. Angle of deviations (0) for each order is calculated. Wavelength of

Laser beam is determined using the formula
1 sin@
nN

where n is order of diffraction pattern, N=2.2x10* lines/m. The average wavelength

is determined from the table.

Result: The wavelength of LASER beam is given by A = m.

Department of Physics, K. S. I. T, Bangalore-109.



DATE:

Observations:

TORSIONAL PENDULUM

e

al

[ CIRCULAR PLATE

Formula:
The Rigidity modulus of the Material of the wire:

_ 8ul (1

= N mZ
™ Tz)mmn /

Measurement of Dimensions
a) Mass of the rectangular plate M; =
b) Length of the rectangular plate L =
c) Breadth of the rectangular plate B=
d) Mass of the circular plate M.=

e) Radius of the circular plate R =

EVALUATION OF THE RIGHIDTY MODULUS OF THE MATERIAL OF THE SUSPENSION WIRE:

Diameter of the wire d=0.062cm

Measurement of radius of the suspension wire r
Radius r=d/2 = m
Length of the wire I=

Department of Physics, K.S. 1. T, Bangalore-'109

DATE:
TORSIONAL PENDULUM

Aim: To determine the rigidity modulus of the material of the given suspension

wire, by setting up a torsional pendulum.

s Required: Rectangular plate, circular plate, and stand with clamp.

Apparatu
reference stick, thread, meter scale, stop

Steel wire fixed between check nuts,
clock.

procedure: The masses M1 and M2 of the rectangular and circular plates
respectively, are found by weighing then each in a rough balance upto accuracy of
+ gm. The length L, the Breadth B, of the rectangular plate, and also the

umference C of the circular plate (with the help of a thread), are found by using
he moment of inertia values of the two

d by using the corresponding

circ
a meter scale, to an accuracy of £ 1 mm. T
bodies about the respective axes are evaluate

equations listed in tab- column L.
The experimental wire whose both ends are tightly fastened to two check nuts

is taken. One of the check nuts is firmly clamped to the stand. The rectangular
plate is screwed on to the other check nut (Fig 1), without permitting the wire to
undergo any twisting while the body is fixed to it.

A convenient reference mark at the edge of the body is identified [for
Examples in fig 1, it is one of its edges]. The reference stick is placed just next to
it. The body is given a gentle rotation, so that it oscillates in small amplitude with
the wire as its axis, without any wobbling motion. At the moment when the body
reference mark crosses the reference stick, a stop clock is started. The oscillation is
counted as one, when the body reference mark crosses the references stick again in
the same direction. Time taken't’ for completing 10 oscillations is found under two
trials. The body is then gently removed from the check nut.

The same procedure is repeated for all the axes of oscillations of the rectangular
and circular plates, listed in tab column I. Mean value of 't’ is found from which the
period T and hence T2 are determined. The value of (I/ T?) is found out in each
case. Mean value of (I/ T?) is found out.

The radius 'r'.of the wire is found length “L" of the wire exposed between check nut
to check nut is found out. The rigidity modulus ‘R’ is evaluated by using the

formula.

_8nl(I 2
Tl - 7'4 (Tz)mta'l N/m

Department of Physics, K. S. I. T, Bangalore-109.



TABULAR COLUMN - I

MEASURTMENT OF (I/ T?) USING REGULAR BODIES —

DATE:

Department of Physics, K. S. 1. T, Bangalore-109,

—_— | I
/.‘j Time for 10
Moment of inertia oscillations(sec) Mean | period 7
. Symbolic I In
Axis |
Represent ® T=
through CG p. en Value Tiral- (SEC) Kgm!
ation Concerned Tiral-2 t/10 m,
Equation (kgmz) 1 (Sec)
I
N
Perpendicula i 2
r to the ML
Length 12
>
©
o
@ Perpendicula .
2 rto the M.B
E breadth 12
8
b1
[
Perpendicula
r to the A LACEY 5]
L/ 12
plane
[ S
NG
>
K
3 The ) M,R?
B Diameter ~~ 4
3
2
s

DATE:

8nl (1
Calculations: 1) = l(—) N/m?
mean

rt \r2

RESULTS:

The value of rigidity modulus of the material of the given suspension wire is found
toben =

Department of Physics, K..S. I. T, Bangalore-109.



OBSERVATION:

Circuit Diagram:

12v
DC

power supply

—0 —
S

Toggle switch

/

Charging DATE:

];[” off

Discharging
V = Voltmeter
C = Electrolytic Capacito,

R = Resistor

S=Toggle switch

Formula: Dielectric Constant, &=

Time t
()

Voltage (V)

Charging Discharging

20

40

50

60

70

80

90

100

110

120

1.44x10"’T1/2 d

£0RA

Charging

V (Volts)
Discharging
Tin Time (s) ———
Calculations:
From Graph Ty, = Sec

Area of the Capacitor plates = A= 35.15mm?
Distance between the plates = d= 8.85mm

Resistance R = 100K 0

 Permittivity of free space €,=8.854x 10-12f/,

&=
-

Department of Physics, K. S. I. T, Bangalore-109.

DATE:

DIELECTRIC CONSTANT

AIM: To determine the dielectric constant of the dielectric material of the capacitor

by the method of charging and discharging.

APPARATUS: 12V DC Adaptor, Toggle switch(S), Electrolytic capacitor(C),

Resistor(R), connecting wires.

PROCEDURE: The circuit connections are made as shown in the circuit diagram.
The terminals of the capacitor are shorted before connecting it in the circuit to
remove the residual charge. It is ensured that the toggle switch is at the center.
The Toggle switch is turned-on for charging am_i simultaneously a stop clock is
started. The potential difference across the capacitor is noted for every 10 seconds
until the saturation is reached (i.e. the voltage across the capacitor remains
constant). The readings are tabulated in the tabular column. After the saturation is
achieved the toggle switch is turned off (Center). The stop clock is reset to zero.
Then the Toggle switch is turned on for discharging and the stop clock is started.
The voltage across the capacitor is noted for every 10 seconds until the capacitor
discharges completely. The readings are tabulated in the tabular column. A graph
of voltage Vs time is plotted on a single graph sheet for both charging and
discharging. Time Ty, corresponding to the intersection of two curves is noted from
the graph. The dielectric constant of the material of the capacitor is determined
using the formula
1.44x107°Ty, /s d
% £oRA
area of the plates of the capacitor and d is the thickness of the dielectric material

, Where ¢, is permittivity of free space, R is the resistance, A is

between the plates of the capacitor.

RESULT: The dielectric constant of electrolytic parallel plate capacitor is found to

be & =

Department of Physics, K. S. 1. T, Bangalore-109.



OBSEVATION:

Variation of PD voltage with current

Photo-diode

Veo(V) [ Ipp(mA)
5 | INENSTTY 1 ]rlNENSITYZ [ INENSTTY 3

| -0.2

-0.4

-0.6

-0.8

-2.0

-4.0

| | J,

| | |

A ——
-1.0 | 1

—

| [

e —

-5.0

|
l
[
;
!L-&o
[

S O O O O

Graph:

-Y

Department of Physics, K. S. I. T, Bangalore-109.
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DATE:

IV CHARATERSTICS OF PHOTO DIODE

AIM: To study the 1V characteristics of photodiode

APPARATUS:
Photo-diode (PN junction), Voltmeter, micro-ammeter, Variable DC Source and light

source (Electric bulb)

PROCEDURE:
The circuit connection as made as shown in the diagram. The P-N junction photo

diode is reverse biased.

adjust the light falling on the photodiode to maximum

1. Set the voltage to 5V,
intensity and adjust the distance between light source and photodiode such
that micro-ammeter reads maximum current and bring back the voltage to
zero. .

2. Now vary the voltage in steps as shown in the tabular column and note down
the corresponding reverse bias current readings.

3. Repeat the experiment by decreasing the intensity range as before and
tabulate the values in the tabular column

4. Plot a graph of reverse bias voltage along the -ve X-axis and the
corresponding currents along the -ve Y-axis. We get the V-I characteristic
curve of photo-diode as shown in the graph

RESULT:

From the graph it is clear that the current through the photo-diode increases due to
the decrease of the resistance of diode junction with the increase of intensity of

light.

Department of Physics, K. S.1. T, Bangal

ore-109.



OBSERVATION:

THERMOMETER
(-

O

kil

] ONM METER

DAS

Formula: Fermi Energy B¢ = 1.37 x 107° |~ ]

Resistance
_— Temperature R(Q)
TCO) | T(K)

1

2

3

4

5

6

7
Calculation:

The Length of the Copper wire L=11 m
The Diameter of the Copper wire d=0.25mm
Density of copper D= 8.96x10* kg/m?

Area of Cross-section of the copper wire =

Slope= S=

Er=

Er=

Department of Physics, K. . I. T, Bangalore-109.

R(0)

PRELi
4

DATE:

DATE:
FERMI ENERGY OF COPPER

AIM: To determine the Fermi energy of copper by studying the variation of

resistance with temperature.

APPARATUS: Copper coll, Thermometer, Ohmmeter, Beaker and hot water,

PROCEDURE: The circuit connections are made as shown in the circuit diagram.
The copper coil is immersed in the beaker filled with hot water. A thermometer is
introduced into hot water. Starting with the temperature of 85°C, the resistance (R)
of the copper coil is measured using ohmmeter and the temperature of the water is
measured using the digital thermometer. The resistance of the copper coil is
measured for every 5°C fall in temperature (T) of water up to 60°C. A graph of
Resistance (R) Vs Temperature (T) is plotted. The slope (S) is determined. Given
the Length (L) and the diameter (d) of the copper wire, the Fermi energy of copper
js calculated using the formula

By =137x10% | 222

(Where D is Density of copper = 8.96x10° kg/m?, L is the Length of the copper

SI"FJe:AB/BQ/qire, ‘A’ is the area of cross-section of the wire and 'S’ is the slope).

B

T(K) —

The value of Fermi Energy obtained in units of joule is divided by ‘e’, the charge of
an electron (e=1.6x 10719C) to obtain the value of Fermi energy in units of electron
volt (eV).

Result: - The Fermi energy of Copper is found to be Eg= eV

Department of Physics, K. S. . T, Bangalore-109.



DATE:

OBSERVATION:

__»  TravellinR Microscope

// -
.~ /‘—>—"”‘< Sodium Vapour Lamp
&I—/ "

7 ____» Planoconvexlens

P

Figure: Newtons Ring Set up
Least count of travelling microscoj = Yalueofone PSP _ lmm
I pe,lC=————————=—"=10.001cm
HSD= Head scale divisions Total number of HSD 100
PSD= Pitch scale division
Table 1:

_ LEFT

Left Right
(TR) | (TR) | Dalem) | Df (em)

_ (0&-D3)_
4(m-n)A

Department of Physics, k..., Bangalore-109

DATE:

NEWTON’S RINGS EXPERIMENT

Aim: To determine the radius of curvature of the surface of the lens, by forming
Newton's rings.

Apparatus: Newton’s ring set, Sodium vapor lamp & Plane mirror.

Procedure:
The apparatus consists of a light source (Sodium vapour lamp). The parallel rays

are incident on a planc glass plate through the magnifying glass inclined at 45° to the path
of incident rays. Alternate bright & dark rings are observed through a traveling
microscope.

The point of intersection of cross wires in the microscope is brought to the center
of ring system; the cross wires is perpendicular to the line of travel of the microscope.
The wire may be set tangential to any one ring and starting from the center of the ring
system, the microscope is moved on to one side, say left, across the field of view
counting the number of rings. After passing beyond 12th ring, the direction of motion of
the microscope is reversed and the cross wire is set at the 12th dark ring, tangential to it.
The pitch scale and the head scale reading on the microscope scale are noted. Similarly,
the readings with the cross-wires set on 10 8* 6", 4™ and 2™dark rings are noted. The
microscope is moved in the same direction and the readings corresponding to the 2 4™,
6" 8" 10" and 12" dark ring on the right side are noted. Readings are to be taken with
the microscope moving in one & the same direction to avoid errors due to backlash.

The observations are recorded in table 1 and the total reading is entered into table
2. The difference between the left and right total readings gives the diameter of the rings.
The diameters of 12", 10" and 8" rings are denoted byD,,. The diameters of 6", 4th and

| 2™dark rings are denoted byD,. Where the difference between m and n is 6. The

wavelength(A) of the source used is 58904. Substituting these values in the formula

| below we can determine the radius of curvature, R of the lens

_(0%-0D)

" 4(m-n)A m
Where, D,, and D,, are the diameters of the m® and n'™ dark rings

1 is the wavelength of the source(58904).

The values of D,, and D,, are very small and occur to the second power in equation.
Hence they are to be measured carefully with the traveling microscope. Care is to be
taken in moving the microscope to travel in a direction without moving back and forth
while taking readings. This is very essential since the variation in the diameter of the
rings is in the second decimal place and any back and forth movement of the microscope

will result in wrong readings.

Result: The experiment on Newton’s ring was conducted and the radius of curvature of
the lens is found to be m

Department of Physics, K. S. I. T, Bangalore-109.



OBSERVATION:

Ves

TO STuDY INPUT CHARACTERISTICS

DATE:

Vee (Volt) | 0.1]0.2]0.3 0.4/0.5]0.6|0.7]0.8
Vee=2Volt -
Ip(pA)
Fig1
1p(una) Vk
Vee(V)

To Study Output Characteristics

Lo

—IBI:SC

Vee(Volt) | 0 |0.5] 1 213 4 S 6 7 8
In: =504A [ Ic; (MA)
La=75 | Icp(mA)

To find current amplification factorp of the Transistor:

B of the transistor is given by

@ of the transistor is given by (¢ =

I
I

Department of Physics, K. S. 1. T, Bangalore-109

B
B+1

p=lazla _

DATE:
TRANSISITOR CHARACTERISTS

AIM: To study input and output characteristic of the given NPN Transistor in CE
mode and to finde and B of the transistor and also the knee voltage for silicon.

APPARATUS: Transistor, DC Regulated power supplies, DC Micro ammeter, DC
Milliammeter, DC Voltmeter, Circuit board and patch cords.

PROCEDURE: The electrical connections are made as shown in the circuit diagram.
The voltmeter is connected across collector-emitter junction and Vce is adjusted for
2 volts. The voltmeter is now connected across emitter-base junction and Vee is
increased in terms of 0.1 volts up to 0.8 volts and corresponding value of base
current I are recorded. A graph of base current Is against base emitter voltage Vee
for constant Ve is vplotted. The graph obtained is as shown in the figl. The straight-
line portion of the curve is extrapolated so as to intersect the x-axis. The value of
Vge corresponding to pointof intersection is the Knee Voltage..

The voltmeter is connected across collector-emitter junction. The base
current I is adjusted for 50pA. The collector-emitter voltage Vceisvaried in steps of
1volt till8volts and corresponding values of collector current Ic is recorded. The
experiment is repeated by adjusting Is for 75pA. The graph of Ic against Vce is
plotted for both the values of Is. The graph obtained is as shown in the
fig2.Horizontal lines are drawn to meet Y-axis at Ic; and Ic, from the point where
the vertical line intercepts the curve. The value of current amplification factor Bis

determined using the formula.

ﬁ=1C2_1CI (XZ—B—‘
152_131 B+1

I is Collector Current, I is Base Current, p is Current Amplification Factor.

RESULT: The knee voltage of the transistor is found to be = \"
The B of the transistor is found to be p =

The o of the transistor is found to be 0=

Department of Physics, K. S. I. T, Bangalore-109.



Load in
hanger

®

DATE:

OBSERVATION:
DIAGRAM:
e Need|
\yuadenjcalL — eedle
w:%{ut o b Breath
B Slotted weights
Y

FORMULA:

_4mgl

= —bzﬂy Nm

M- mass producing the Elevation
I - Distance between the needle and fixed
0.605cm breadth and thickness of the w
produced (in m).

Travelling microscope:
1o Yalueof IMSD
Totalno.of VSD

TR= MSR+ (CVD x LC)

Tabular column to find elevation

Load decreasing .| Load increasing Load decreasing

Total
reading
(cra)

CvD
150
200
250

Mean elevation, y = —-———_.

Load increasing

_ AM g’
bd’y

CALCULATION: q

Department of Physics, K. S. |. T, Bangalore-109, .

(in kg). g- Acceleration due to gravity= 9.8 ms"
end is 20 cm (in m). b & d -2.845cm and
ooden scale (in m). y - Mean elevation

2

DATE:
YOUNG’S MODULUS BY SINGLE CANTILEVER

AIM: - To determine the young’s modulus of the material of the

given beam by the
method of single cantilever,

APPARATUS: - Single cantilever setup,

slotted weights, travelling microscope,
reading lens and lamp.

FORMULA:

_4mgl®

= Nm™?
bd3y

q

Where, M- mass producing the Elevation (in kg).
g- acceleration due to gravity (= 9.8 ms-2).
I- distance between the needle and fixed end (in m).
' b&d -breadth and thickness of the wooden scale (in m).
y- mean elevation produced (in m).
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 250gm in steps of 50 gm

every time and corresponding readings are noted in the tabular column.

The experiment is repeated by decreasing the load in the weight hanger in steps
of 20g and the corresponding readings are taken and are tabulated. The
elevation or deflection of the cantilever beam ‘y’, for load ‘M’ in kg is found out
from the tabular column. By using the breadth (b) and thickness (d) of the bar,
the young’s modulus of the material of the beam is calculated.

RESULT:- Young'’s modulus of the material of the beam is found to be

Q= ~sr--momm—memee Nm™?
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OBSERVATION:

Series and Parallel LCR Circuits :

Frequency
*f in KHz

Series
Current ‘I’
in mA

I parallel

Current '’
in mA

Series

Seri

Function
Generator

es Resonance

Circuit

F

parallel Resonanﬂc_uﬁ

Function
Generator

@

DATE:

igl

Fig3

Series Resonance Circuit

Resonant frequency =fo=_____

Band Width=BW= (f-f;) = -

Capacitance = C=0.047pF

Inductance = L=

an2fgc

Quality factor=Q=fo/(f-f;) =

Parallel

T

I(mA)

£ (KHz)

Fig 2

Parallel Resonance Circuit: Resonant frequency fo=

Calculation:

Department of Physics, K. S. I. T, Bangalore-109.

Hz.

>

_____mH

& 0 -
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SERIES PARALLEL RESONANCE

AIM: To study the frequency response of series LCR and parallel LCR circuit and to
determine the following.

Series: Resonant frequency f,, Bandwidth BW, Quality factor Q and Inductance L.

Parallel: Resonant frequency fo,

APPARATUS: Resistor, Inductor, Capacitor, Function generator, AC milli ammeter,
and patch cords.

PROCEDURE: The resistor, capacitor and inductor are connected in series with milli
ammeter and function generator as shown in the fig. 1. The frequency is increased
in steps of 500Hz starting from 1000Hz till 5000Hz and corresponding values of
current are recorded until current increases, becomes maximum and decreases.
Between 1500Hz to 2500Hz increase the frequency in steps of 100Hz. A graph of
current against frequency is plotted. The curve obtained is as shown in fig.2. The
Resonant frequency, Bandwidth and Quality factor are determined with the help of
graph. The inductance of the given Inductor is determined using the formula.

The capacitor is connected in parallel with resistor and inductor. This
combination is then connected in series with milliammeter and function generator
as shown in fig3. The experiment is repeated as it was done for series resonant
circuit. Here current decreases, becomes minimum and again increases as
frequency is increased. A graph of current against frequency is plotted. The curve

obtained is as shown in the fig4. From the graph, resonant frequency is
determined.

RESULT:

Series Parallel ]
Resonant frequency fo Hz Hz I
Band width BW Hz
Quality factor Q
The Inductance L mH

Department of Physics, K. S. I. T, Bangalore-109.
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OBSERVATION:
CIRCUIT DIAGRAM:
A Xt
= A coll ' H
‘l «
Variable peflection
7=— po=y | magnetometer
] pply ]
‘ .
j . C » .\ N turns
Commutator ' .
LLLLL FESe—
B u M?] ~ ,/‘l‘#»
. 5 = —, N
Formula: b (", Ly )
. B
" qand
Tabulor column:
= -~ - —_— | —
Si.No.  Current I X Deflections in ;.vairage 0 P
in A inm _degrees | Indegree B =
76, | 6, | 05 04 inT lan,
. ! e B B A %
— o [ [ 1 1 |
2] oe o5 [ 1 1 N
|3 01 | | T
— -
& 0.15. | L
[ 3 I o 0 | | I
L6 08 0.05 I
L7 01 |
8 015 |

Number of turns n = 50 turns

Radious of the coil a = 8.6cm

The Earth’s horizontal magnetic field intensity is found to be By =

Department of Physics, K. 5. . T, Bangalore-log
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MAGNETIC FIELD ALONG THE AXIS OF A COIL

AIM: To determine the magnetic field intensity along the axis of a circular coil
carrying current and earth’s horizontal magnetic field by deflection method.

APPARATUS: Deflection magnetometer, sprit level,
variable power supply and connecting wires.

FORMULA:

commutator, ammeter,

~ pgnl a’

2 ([IIFXZ)%‘

Where B - the magnetic field intensity at the centre of a circular coil, n - number of
turns in the Tg coil, a - radius of the coil x - distance between the centre of the
coll and pointer in the compass box , 4, - permeability of free space = 4nx107 Hm™,

B

I - the current through the coil.

B
——  Where By, - horizontal component of earth’s
tan 6
magnetic field and 6 - mean deflection in TG.

H =

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 1 (say 0.4 A) to flow through the coil and the corresponding
magnetometer deflections 8, and 6, are noted. The direction of the current is
reversed by using the commutator C and the corresponding magnetometer
deflections 65 and 8,4 are noted. Average deflection 6 is calculated.
Calculate the magnetic field at the centre of the coil by using the given formula
Honl
2 (a’ +x1)?
(say 5cm, 10cm,) by sliding the magnetometer along the axis. Find the average
of both B and B.

a?

B = and also By. Repeat the experiment for different values of x

RESULT: The magnetic field intensity along the axis of the given circular coil is
calculated and is as shown in the tabular column.

The Earth’s horizontal magnetic field intensity is found to be B, =
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DIAGRAM:-

¥

o]
d

With initial load

FORMULA:-

/

Tn |
| A

With load

F
1) Spring constant, & = —

DATE:

|

Series combination Parallel combination

Series comoindtiv

o -1
in Nm

2) Spring constant for Series combination of springs, 3) Spring constant for Parallel combination of springs

k k,

. -1
Sores = ——— in Nm™' Kprai = ki + Ry im Nim
ky +k,
Where, F - Force applied (= mg) in N. x - Displacement produced in the spring in m.
TABULAR COLUMN:-
To find k,
Pointer reading with initial load(w), @ = ...cceeeee cm
[ [ i F v Spring constant
| Trial | Load | Pointer reading ‘b’ | SPringstretch | Force, F | Spring co
N . R (x=b-a) (F=mg) ki =F/x
o | nem o em in cm inN in N/m
1 W+50
2 W+ 100
3 W+150 ‘
Average k;= ... ... N/m

Department of Physics, K. S. I. T, Bangalore-109.

AI i - To detel ir e the Sprir n n n ries and Para el co
M Ing co sta ts i Se| le: llel ! :
R . R d
APEA AlQS. Splil gs, Scale, 19id sta

FORMULA; -

s

1) Spring constant,

—
L - ’F . !
" {V'" Where, F - Force applied (= mg) in N.

X ~ Displacement produced in the spring in m.

2) Spring constant for Serjeg combination of springs

3) Spring constant for Parallel combination of springs,

K parater = k,+k, in Nm

ang the springl to the given rigid stand with dead load and note down the position ‘a
f 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.
epeat the same for some more loads in steps of 50gm and tabulate the readings in
he tabular column. Find out the average spring constant ‘k,’.Repeat the above steps
or the spring 2 and find out k'

; Department of Physics, K. S. 1. T, Bangalore-109.
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cm
’ 2 sttt . constant
To find k; . sl Joad (W) AT | spring cons
Pointer reading with it spring streteh I‘[?ic:;:) ! Ky = Fix
Trial | Load | Pointer reading W x=h-9) ( in N in N/m
No. ingm | incm | incm
- { ‘
1 W+50 | |
2 ' W00 |
| |
w | 1
3 | W+ 150 1 AV K™ veevoreseoe N/m
To verify scries combination of springs ! cm B
Pointer reading with initial load(w), a TR : —
| = . | Spring stretch Force, F | Spring “1“]:;““‘
' Trial | Load | Pointer reading‘d’ | " _py.q) | (F= mg) K,tfrk! =Iix
| No. | ingm in cm | inem | inN_ __inNm____
0 [weso | |
} . _ ) — S — —
L2 [wei00 ;
[ < (v -+
3 W+150 | ’ -
- ) “Average Kierics = coeeereerieesess N/m
. . k k, o
Theoretical calculation, k. = k——k— in Nm
RS

To verifv parallel combination of springs

Pointer reading with initial load (w),a=............ cm

Toi) astia I Painter reading ‘b’ Sprin_g stretch Foice, F | Spring cc)_l.lstant
No. | ingm | in cm (x=b-2) | (F=mg) Krwarg 2%
| in cm inN in N/m
1| w50 |
2 | W+100 |
3 W+150
Average Kpaaiiel = ..0uveennnnnnnn, N/m

Theoretical calculation, k,,,,, =k +k, in Nm"

Department of Physics, K. S. I. T, Bangalore-109,
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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
welght 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 colurn. Find out the average spring constant "Keries'«

To verify Parallel combination law of springs:

Hang the springs in parallel combination as shown in the diagram. With the initial load,

inote 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

}he readings in the tabular column. Find out the average spring constant Koaratel -

alculate the theoretical values of Kseries and Kparaier @and compare the values with
xperimental values.

| RESULT:-

The spring constants for the springs are found to be, Ky = e N/m

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

Combination Theoretical Experimental |
Series Ksertes = Kseries =
Parallel Kpamllel = Kparallel =
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DATE:
Screeft ACCEPTANCE ANGLE AND NUMERICAL APERTURE

DIAGRAM: ! i
AIM: To determine the Acceptance angle and Numerical aperture of the given

optical fiber.

APPARATUS: i
Laser source, Optical fiber, Screen, Scale.

PRINCIPLE: The Sine of the acceptance angle of an optical fiber is known as the
numerical aperture of the fiber. The acceptance angle can also be measured as the

angle spread by the light signal at the emerging end of the optical fiber. Therefore,

Optical fiber
cable

Laser source

1t

by measuring the diameter of the light spot on a screen and by knowing the
distance from the fiber end to the screen, we can measure the acceptance angle
and there by the numerical aperture of the fiber.
EQRMULA:  The Acceptance arele el e FORMULA: The Acceptance angle, 90 = ta"_'(z_l:)
0. =tan” (2] NA=sing,
0 2L Where D - the diameter of the bright circle formed on screen,
L - the distance between the optical fiber end and screen.
Where D - the diameter of the bright circle formed on screen, Numerical Aperture,
L - the distance between the optical fiber end and screen.
NA=sin6,
Tabular column: - __”——r—— PROCEDURE:
a L Horizontal Vertical Mean Ac;:pt;lence Numerical
T;ll (n | diameterD, | diameterD; | DiameterD i b 3P°"t_“r.° NA Switch on the laser source and adjust the distance between output end of the
® | am) | (inem) (incm) (incm) | G=tan (27] N4=singg optical fiber and the screen 'L’ (say 5 cm). Place a graph sheet on the screen and
1 3 observe the circle formed on the graph sheet. Mark the points *a’,’b’,’c’ & ‘d’ on the
2 6 \ inner bright circle as shown in the diagram. Note down the horizontal diameter D,
i ]92 }‘ and vertical diameter D, of the inner bright circle in the tabular column. Repeat the
above steps for different values of L (for 4cm, 3cm, ... ). Find the Acceptance angle

from the tabular column and hence the Numerical aperture.
(90 )nmm s (NA)mmn =

RESULT: The Angle of acceptance and Numerical aperture of the given optical
fiber are found to be .

D t i
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EXPERIMENT APLICATIONS

APPLICATIONS

DIFFRACTION GRATING

Medicine: Bloodless surgery, laser healing, surgic

al treatment, kidney stone
treatment, eye treatment, dentistry.

Industry: Cutting, welding, material heat treatment, marking parts, non-contact

measurement of parts.

Military: Marking targets, guiding munitions, missile defense, electro-optical

countermeasures (EOCM), alternative to radar, blinding troops.

Law enforcement: used for latent fingerprint detection in the forensic identification
field.

Research: Spectroscopy, laser ablation, laser annealing, laser scattering, laser

interferometry, LIDAR, laser capture microdissection, fluorescence microscopy.

Semiconductor lasers find important use in optical communications, also used as

reading devices for CD players.

CHARGING AND DISCHARGING

A capacitor can store electric energy when disconnected from its

Charging circuit, so it can be used like a temporary battery. Capacitors are
commonly used in electronic devices to maintain power supply while batteries are
being changed. In car audio systems, large capacitors to store energy for the
amplifier are on demand. Capacitors are'widely used in electronic circuits to

perform variety of tasks, such as smoothing, filtering, bypassing etc....

Department of Physics, K. S. I, T, Bangalore-109,

EXPERIMENT APUCATIONS

TRANS

ISITOR CHARACTERISTICS

The design of a lransistor a]jgys it to fy

mobile phon . nction as an amplifier or a switch.From
phones to telcvnsions, vast num

bers of products include ampli
) . plifiers for
sound reproduction, ragiq transmission, 5

nd signal processing.

Fermi Energy of Copper

It is used, for e i i
‘ Xample, to describe metals, insulators, and semiconductors. It isa
very Important quantity in the physics of superconductors.

The concept of Fermj energy is crucially important concept for the understanding
of the electrical and therma] properties of solids.

SERIES PARALLEL RESONANCE

They are used in many different types of oscillator circuits. Another important
application is for tuning, such as in radio receivers or television sets, where they
are used to select a narrow range of frequencies from the ambient radio waves.

One use for resonance is to’ establish a condition of stable frequency in circuits

designed to produce AC signals.

NEWTONS RINGS

An important application of interference in thin films is the formation of Newton's
rings. The interference technique of Newton's Rings is widely used for the quality
control of optical surfaces because the precision obtained with this method proves
to bé very satisfactory. The dimensions of the rings permits calculation of the radii
of curvature of the analysed surfaces and deformation of the interference pattern
can be utilised to calculate other parameters, such as astigmatism

Department of Physics, K. S.I. T, Bangalore-109.



EXPERIMENT APLICATIONS

Torsional pendulum

PO TN orsional OSCi“ation&
ki f "Torsion Pcndulum clocks" is based on t | Thc
The wor XIng o ors . T like po e
freely d . illation of Torsion pcn(lulum in medium( poly. )hclps .
Y decaying oscillatio R

determine theijr characteristic propertics.

PHOTODIODE CHARACTERISTICS

Photodiodes have wide range of applications. Photodiodes are used in camera fo,

auto-focus and photographic flash control, in medical field as blood particle
analyzers, in safety equipments as smoke detectors and flame monitors, in

automotive industry as sunlight detectors, in optical fi

ber communication Systemg
and in industries like bar code scanners,

position sensors, light pens etc

Young’s modulus

Experiment Principle and Viy, QUeStiuns

PR

lNCIPAL & Viva SAMPLE UESTIONS

e 1 Diffraction Gratin

 laser lighy \\g

1\?21112 gets deviga}tledlsdzzstsgdcl:::;g'h ::hpnsm Wi o o fom 2
n ive i i i

to glass and &_len from glass 1o air, §o ;r:irac‘t ve mde.x hen light travels from air

laser as there is ng diffraclion. Laser bej

deviation positiop,
A photographi_c-slide with a f

( 1 Ne pattern of black Jines forms a simple grating. For
practical applications, grating

S generally have grooves or rulings on their surface
rather than dark Jipeg. Such grati

INgs can be either transparent or reflective. The
space between two lines on the Brating acts as a slit for the light to pass through.
When the Wavelength of |j

light is comparable to the distance between the lines
(grating constant) diffraction takes Place. Thus we call grati

Grating constant is the distance between two lines on the g
Where N is the number of lines per meter. )
Now what is diffraction? One of the properties of light is rectilinear propagation.
When a light encounters an ob ize i

ng as diffraction grating,
S 1
rating it is given byi m,

i is i i ion. More the number of slits in
ting and the screen so this is Fraunhofer diffraction. . >
E: griting more resolved will be the spots on the screen. In th}s experiment we are
using diffraction grating and the diffraction is due to multiple slits.

The expression for constructive interference for light passing tl.\roug,h aslit is give.n
byd sier 8 = nA, where n is the order of diffraction,d is the grating constant and 8 is
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iqum when 0 gives i?tegral mT‘_’}llﬁPle of
. .o 1 max H interference.
the deviation angle. The intens" IS e is €O .[ruc“v; t}:r:grating consta;lls’ ¢
wavelength. We get spo(tjs \T\hge ang deviation ::; s L. The
wavelength of light depends © iffraction 10 o .
intensityggspot %:creases as the orderi:i :{g p LransmlSsx'on gratmg. beCE}USe i
The diffraction grating which we usé ©ent and opaque sl_nts alternating side §
consists of a large number of na ow tran aration, through which a beam of lighy is
side in regular order and With uniform Sepor Jers of interference.
transmitted as a series of spectra I i b Stimulated Emission of Radiati,
LASER is acronym for Light Amplificatior ;)1,0t€s LASER chapter. The laser us:.
For the basic principle of lasers please refef (Toh ¢ energy gap in the material (GaAspd
in this experiment is a semiconducio lgs er};oton so it emits red coherent light b)
is comparable to the energy of ared P herent if they have well d Y
stimulated emission. Two waves ar said to be coherent 1t tney defineg
frequency and phase. Laser is monochromatic (mono-SI{lglle, c;lroma-cOlollr)_ The
wavelength which we obtain depends on the type of material usec.
Sample Questions
1. What do you mean by diffraction of light? o
Bending of light around the edges of an obstacle whose dimension is same as the
wavelength of the light and encroachment into the geometrical shadow.
2. What are the types of diffraction’
Fresnel diffraction andFraunhoffer diffraction.
3. Distinguish between Fresnel and Fraunhofer classes of diffraction.
In Fresnel class of diffraction source and screen are at finite distances from obstacle
or aperture. The wave front involved in producing Fresnel diffraction effect is either
spherical or cylindrical wave fronts. Fraunhoffer diffraction effect observed only
when a plane wave front is involved the source and screen is at infinite distance from
the obstacle or aperture.

4. Distinguish between Interference and Diffraction.
Interference is due to the resultant effect of overlapping of light waves, originating
lfirol:rtl :vwo cohe.re'nt sources. Diffractio-n is due to the resultant effect of overlapping of
BNt waves originating from every point on the exposed part of the same wave front.

The fringe width in Interference e either r raction the
could b i i i
! 6 : s eithe constant or var ying .In diffra

5. Wha_t is grating? Define grating constant
Grating is an optically plane glass .

late i
spaced parallel straight rulings ar plate on which a very large number of equally

e m, i ;
effects are observed by way of transmisas';l;E W'ftlﬁ a diamond point. Since diffraction
diffraction grating, The di nof light it is called issi
! s as plane transmission
constant C. (wi .tance between tWo consecyt; i .p .
(width of the slit). 1ve rulings is called the grating

Department of Physics, K. S. 1. T, Bangalore-109
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6. Expand LASER?
Light amplification by stimulated e
7. Whatis stimulated emissjon?
A system (atom) comes from a'hi
of an external agency (like photo
8. wl'xat is diffraction grating?
G poe e ! B mumber of i, cquiitan & arallel s with 2
9, What are tl{e characteristic features of laser?
It has intensity, directionality, coherence and m'ono-chromaticif}’-
10.What are the different types of laser?
Ruby laser, HE-Ne laser, Semi-conductor laser, CO; laser, Quantum well laser etc

mission of radiation,

gher energy state to lower energy state with the help
n of right energy).

Torsional Pendulum

1. Whatis meant by Torsion?
When a body is fixed at one end and is twisted about its axis by means of external
torque (or couple) at the other end of the body then it is said to beunder “Torsion =

2. Whatis meant by Torsional pendulum?
Consider a rigid body (disc, rod, etc,) attached to the lower end of the wire, whose top
end is fixed to the rigid support and make to oscillate about its axis, then the
arrangement is called Torsional pendulum and oscillations are called Torsional

oscillations.

3. Define moment of inertia?
When rigid body rotates about an axis, it has tendency to oppose the change in its
state of rest or of uniform rotation about its axis. This tendency is called moment of

inertia of a body about the axis of rotation

4. What s the physical significance of moment of inertia?
In translational motion, force: F = Ma: a = linear acceleration. In rotational motion,
force: C = la: a = angular acceleration. The mass is a measure of resistance a body
offers to have its translational motion changed by a given force. Similarly moment of
inertia (I) is a measure of resistance a body offers to have its rotational motion
changed by a given torque.

5. What are the factors on which moment of inertia of abody depends?
Moment of inertia depends on a) mass of the body b) axis of rotation

¢) The distribution of mass about the axis of rotation.

6. Define rigidity modulus?
Within the elastic limit, the ratio of shear stress and shear strain is constant for a

given material and is known as rigidity modulus.
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Fangential SUeSS? J to the surface of the body.
7. Define shear stress or T ange’ it area p‘".dnt
Itis defined as restoring force per
A strain? . .
1 sfll.ll:,lm . free portion of the bg(’:yus(r;:;);he‘. part,
sentia é ericesd
\ Lm“_"‘:ho|‘ and the body expc! ienc L ]g eﬂ'e:(; N
e oneai u. »s. This is called shearing an I E)e.ang e throy,
body rh.ulllp:‘i -<ht‘"'i"" angle (0)-This angle 6 is measureq A
is called shed )

8. Define shear strain or T:}ngt‘"“-‘
If an external force is appliec
fixed) then its layers slid
a result the shape of the
which the turning takes place
radians is called shearing strain.

9. On what factors (I/T?) of torsion per rengt
1/T2 of torsion pendulum depends on a) ’| e
Diameter of the wire in the torsion pendulur
in the torsion pendulum.

”
fulum depends? ) .
nd 1 of the wire in the torsion pendulum b

) The nature of the material of the Wire

10. Why is (I/T2) is constant for a given wire?

For a torsion pendulum, the period of torsion oscillation is

T= 21 Sqrt (1/C). Where I = the moment of inertia of about its axis.
C = couple per unit twist of the suspended wire. Rearranging (I/T?) = (C)/ (4112)

Since “C” is constant for a given wire; I/T2 = constant. Because of this fact (/1
remains constant for all regular bodies executing torsion oscillations about the axis of
suspension.

Charging and Discharging of a Capacitor
A cap.acilor is a passive device which can store charges. There are many types of
capacitor. The most common type is ceramic and electrolytic capacitors. The
electrolytic capacitors have polarity (positive and negative) so care should be .taken
whlle. connecting. The capacity of the capacitor to store charges is called
capacitance. Its unit is Farad. A capacitor has two plates separated by a dielectric
an bc? any non-conductive substance. However, for
materials are used that best suit the capaci;ior's

are better for high frequency uses evsx:}f;: nd type of dielectric, some capacitors
icati . > so )

applications. 'Cap301t(?rs can be manufacturéd :ne are better for high voltage

smallest plastic capacitor in 0 serve any purpose, from the

your calculator, t,
commuter bus, i : N > 10 an ult i
T bus. The dielectric material wjj| increase h L:ac :;;)ca_:ltor thz;t can power a

! 1tance of the capacitor.

In the present e i
Xperiment w ;
© are using electrolytjc capacitor. Wh we
Department of Physics, K. 5. |. T, Bangalore-109 ’ en the capacitor is

r,qu_‘!imcn( principle and Viva Questions

connected to a de power supply the electrons are pulled from one plate and pumped
into another plate till the potential difference across the capacitor become equal to
hat of the d“l pOWCr'SUpply’. If we connect a bulb in series with the capacitor then
during charging the bl_llb’wxll glow brightly initially and then with time it becomes
dimmer and dimmer Gll'it goes off. This obscrvation tells us that the current in the
circuit becomes maximum when the capacitor just begins to charge then it slowly
decreases and bccqmcs zero after the capacitor has been charged. During
discharging of capacitor the current in the circuit is maximum in the beginning then
it decreases to zero as it discharges. Thus by studying charging and discharging of a

. capacitor we can understand its behavior. The resistance opposes the flow of current

and hence increases the time taken to charge/discharge the capacitor. Time constant
t = RC is the time required to charge the capacitor, through the resistor, to 63.2 (=
63) percent of full charge; or to discharge it to 36.8 (= 37) percent of its initial
voltage. In the experiment for charging and discharging a capacitor by using a high
resistance in series with capacitor we can reduce the rate of charging and discharging
so that we can easily note down the voltage reading across the capacitor at different
instants of time. The toggle switch is used to switch over from charging to
discharging without taking the trouble of modifying the circuit. Ty /; is the time taken
for the voltage to decrease from its maximum value to half of its maximum value
during discharging or the time taken for the voltage to increase from zero to half of
its maximum value during charging. This is given by intersection of the charging
and discharging curves. Dielectric constant is the relative permittivitye, of the
dielectric material used between the plates of the capacitor. Permittivity is the
materials ability to permit electric field lines. By determining the dielectric constant
we can identify the type of dielectric material used. We can also use combination of
capacitors (series/parallel) but then if we don’t use the same type of capacitor we
cannot identify the dielectric material though we can compute the net dielectric
constant. So now how do we obtain the dielectric constant by charging or
discharging the capacitor? To determine the dielectric constant lets compare with the
radioactive decay where at t = Os we have N, atoms and in time t number of atoms
becomes N and A is the decay constant. Thus, N = Noe‘“, Similarly during
discharging the voltage decreases from maximum value V, to V and t = RC is the

Hence, V= Voe (/RO Att =T, Vv="Yo Therefore,v—z"- =

time constant. >

() s imptiest = & ("/70). Taking rec -
Voe this 1mphes;—e . Taking reciprocal on both sides we

T
get2 =e 1/Z/RC. Now take In on both sides then In2 = Le c =z and the
RC RIn2

£ofrA | here A is the area of the plates and d is the distance between

capacitance C =
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dry;
T2 =—7"—and In2 =
he pl Substituting for C we QC(‘_“,",‘\ = R;l/‘i 2 & T feoRinz 0,693
the plates. Substituting for C we ¢ 4 2 . :
) iclectric constant of the given capag;
dT,,; v is the diclectric const p 101'.

=—"2 __whicl
AgoR(0.693)

Sample Questions
1. is dielectric constant? . ; i i
rli};at:\les:t?oegr capacitance in presence of dielectric to the Ca?aatance " Presence of
vacuum. Or it is the ratio of voltage measured in presence of vacuum to the Voltage
measured in medium € €ox €
€mEium =Vyaccum/Vaeoium of Emeptun =Evaccunt/EMEpium Emeptum=Eo x Emepiyy
where€s -absolute dielectric constant/absolute permeability &€,=8.854 x1012F
2. What is capacitance of the capacitor? . .
Ratio b/w charge and voltage between the plates, ability to store charge.
3. Define one farad? .
Itis the amount of charge required to raise the potential by one volt.
4. What s dielectric? )
Dielectric is an insulator which is used to increase the capacitance of the Capacitor,
5. When does the body get charged?
When a body rubbed with another body it gets charged due to loss or gain of electropn,
6. Whatare the examples for dielectrics?
Glass, Mica, Ceramics, Asbestos, Resins, Rubber, Transformer 0l etc
7. Whatis Ty, (half time)?
It is the time taken for the Capacitor to get charged/discharged to 50% of maxm

charging, Graphically it given by the intersection of charging and discharging curves
8. Whatare the types of dielectrics?
Polar and non - polar dielectrics

coincide. ex: HCL, nitro benzene. In ¢

negative charges coincide ex: paraffin
10. What is Capacitor?

.ge(l:gpacitor is a passive component used to store energy in the form of an electrostatic

11. What are Passive elements?

The circuit element which cannot deliver an

lectri
the operations like amplif Y €lectrical power g

cation, rectificatjop etc,, are calleq pa
12.What are active elements?
Circuit elements which can deliver ¢]
the operations like ampliﬂcation, rectj

nd does not performs
ssive elements.

;Etrtl_cal POWer to the system ang can perform
ation, etc, are called active elements.
Department of Physics, K. S. |. T, Bangalore-109,
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13.What is mean by capacit
an -
Itis defined ag the c¢ofa capacitory

Tatio of charge op o
on either condyct
between the conductors forming the Capacitor o

14.How Capacitance of t
Capacitance of 5 ca
between the twq par.

o the potential difference

he capacitor ca
Pacitor ¢
allel plat

nbeincreased?
an be increaseq by introducing a dielectric material
es of the capacitor
15. Is the tlmg constant for charging ang discharging of the capacitor is the same in
the experiment?
No. The time constant fo
Charging.
16. What are the factors
Dielectric constant m
depends on the size o

r discharging the Capacitor is larger than that for its

hat Dielectric constant depends?
ainly depends on the nature of the material and does not
shape of a Capacitor or dielectric material
17.What is polarization of dielectrics?
The process of acquiring charges by a dielectric when placed in a dielectric medium
is called polarization
18. What is the unit of Dielectric constant?
Dielectric constant is a dimension less constant hence it has no unit.

19. Give applications of Dielectrics? ) .
Dielectrics can be used as a dielectric medium in capacitors, as an insulator inpower

transmission, as a heating material in microwave oven (cooking rice in microwave
oven)

Photo-diode

1. What is LED? - . .
LED stands for light emitting diode and it is a p-n- junction semiconductor diode that
gives off light when it is forward biased.

2. What is a photovoltaic cell? ' ) .
The cell which converts optical energy into electrical energy is known as photovoltaic
cell.

i ?
3. What s a solar cell? ' .
A solar cell is a p-n junction semiconductor device. It is used to convert solar energy

directly into electrical energy.

i 7
. at are photo diodes? . ' A
* "qutlese are ls:’emiconductor devices responsive to high energy particles and photons.

5. What are photons? .
Photons are quantized packets of light.
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P

a phnlmlimlt? "
‘ isitivity to 1B
erata g

nt and is defined as the Fatio ¢
1 «

. thy
6. What s responsivity of Jiven wavelength. L

MU
It is the measure of its \hvhl pow
photocurrent to the incident 1§

orks . se resistivit cha
| mdiodc\“‘r“‘\Z- + material whose ¥ Nges Wh,,
7. How does the pmf liation sensitive ty
It is made up of radi

illuminated. eies
- a photodiode? rge-coupled qey;
Wbt (hmpphm“m:?‘:if illl) photoconductors, - cha ict dizc playe‘”CES
. lodes are usel in comp. €rs,
Il:hNt ‘:\3:);];(: tubes. Photodiodes are used
oto s.
detectors.

a and

Smoke

! iode? o ¢ .
! Wh;tl;igroofﬁ:(;ﬁ: a light sensitive electronic device capable of convertiy,

g light in
voltage

ent signal It works on the pr l"CIPle orp otoe ectric E” A a
Oor curr 5 ect.

4

catnode
"‘”(_u—_

Photo diode has two terminals anode and cathode with the arrows indicatj

ng that the
light rays falling on photo diode reflecting its significance as a photo detect

or.
10. What are the types of photo diodes?
There are mainly three types of photo diodes

PN junction photo diode

Avalanche photo diode

PIN photo diode

Normal pN junction photo digde is used in low fre

applications, When hj

igh frequency of Operation and h
avalanche photq diode or PIN Photo diodes are used.

quency and Jow sensitive
igh Sensitivity is neegeq

12 M}(]Jdes of operatiop of Photo diode
A photo Sensitive djoq inly i

Photo conductiye Mmode eanbe et el in e modes

Photo voltajc mode

The photo diodes used ag

of the devijce itse]

electrica] ener,

Photo det

D to have ¢ respons 3re optimizegq (in the physical construction
conversion, 1 8eneratjop ptim?ys(rjn % Mhereas the photg diodes used in
Version. The 0to detect zed ave b { o
are operateq i, Photo yojgy;, - € gh efficiency of

- Operateq ;
Haicmoge, " “Tated in Photo conductive mode, Solar cell
Department of Physics, k. S 1.

T, Bangalore-mg.

gxperiment Principle ang Viva Q“'?Stions

13. What is luminancc?
The Intensity of light €Mitteq from

istics of hot
A photo digde is a P

characteristic, ;; is
applied reverge bias

asurface Perunit arey inagiven direction,
0 diode -

ays Operateq

15. Applications of photo diodes

1. Photo diodes are used as photg detectors

2. Photo diodeg are used in Providing electric jso|ati
called as Optocouplers. Optoco

upler is 3

N using a special circuitry
coupling optically the tyy, isolate

N electronic component which is used in

d circuits by using light. The two circuits are
optically coupled byt electrically isolated. It js 3 combination of light emitting diode
and photo diode (or) avalanche diode (or) photo transistor.

3 Optocouplers are faster than the conventional devices,
4. They are used in consumer electronjcs

5. They are used in cameras as photo sensors, Slotted optical switch, in
scintillators etc,

16. Why photo-diode works in the reverse bias?
The current in the forward bias is pri

itis due to the minor carriers. As the fractional change in the reverse current due to

the photo effects is more easily measurable than in the forward bias current. So
photodiodes are operated in the reverse bias,

Fermi Energy

Fermi energy is the maximum energy that an electron can have atT = 0K. When a

metals is directly proportional to the le:mperatur'e given by p=p, l(1t+0;Ta)n(vjvl;eriesz
pis the resistivity at temperature. T, pois the resistivity of the metal a

I temperamﬂie ?;‘frgff;l;rgrfvsﬁl:‘:/?to find the rate of change of resi§tance with
ot T; resistance of the copper coil is determined using.multlmeter. We'
e el te instead of copper wire to do the same experiment. The only
e COPPC}: b encounter will be that the resistance of copper plate would be
prob}l}exln W}cll)cmp‘;l:ed to copper wire due to more area and small length of copper
much less
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G s e the resi
plate and the multimeter should have more sensitivity to measure the resistance of

the copper plate, therefore to get more accurate reading copper Wirc is used insteqq
of copper plate. i ing it i
The resistance of copper is found out at different temperatures by immersing it jn hot
Wwater and taking down the resistance reading for every five degre.e decrease in
temperature. Here water is the heating medium, we can use other medium like oj) to
heat it but then the specific heat capacity of oil is 1.8 KJkg 7K™ compareq to
specific heat capacity of water 4.19 KJkg™'K™" hence the rate of increase/decregg,
of temperature of oil the js faster than that water which makes it difficult for g to
take down the reading. We may also heat the beaker and take down the resistance
reading as the temperature increases provided the heat source has a constant b
temperature. A graph of resistance versus temperature is plotted and the slope of the
graph gives us the rate of change in resistance with respect to temperature which jg
the temperature coefficient of copper coil’s resistance. Once we obtajn the

temperature coefficient of copper coil’s resistance we can find the Fermi energy of
copper.

Sample Questions

The energy of the electron in Fermi level at absolute Ok or It is the energy of the
highest occupied level at zero absolute,
2. Whatis Fermi level?
The top most occupied energy level,
levels are empty at absolute zero.
3. What is Fermi velocity?
The velocity of electron in the Fermi level
- On what factors the Fermi energy depends on?
Itdepends on the electron concentration and temperature,

5. What type of material for which we are determining Fermi energy?
Metals- copper .

6. What is Fermi factor?
Gives probability of occupancy of a
7. State pauli’s exclusion principle?
It states that no 2electrons havin
energy level at the same time.
8. What are fermions?
Electrons in metals &semiconductors are called fermions
9. What is meant by Fermi gas? .

Itis a collection of non-reacting Fermi jons,

1. Whatis Fermi energy?

below which all are occupied and above which a]]

given energy level (E)ata temp(T)

8 Same quantum number cap occupy the same

Department of Physics, K. S. |. T, Bangalore-109.
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10.::/1;:1!] is the importap e of Fermi eperpys
elps '
infon:arto understang electricy) andgrherm |
1on aboyt the velocity of o) )
conduction, ectrons which
11.What are conductors?
Conductors are 5 cl i
easily nd tho res;s;sis of materialg that allow the current to pass through them very
ty or the conductors js of the order of micro ohm meter.
12.What happens o the el
temperature why?
With increase in temperature of 4
to increase in lattice vibrations hen

13.Define Fermi eénergy at room temperature?

At .room ternperature Fermi energy is the average energy of conduction electrons
taking part in electrical conductivity.

ectri ivi
ical conductivity of 3 conductor with increase in

conductor resistivity of a conductor increases due
ce electrical conductivity decreases.

Newton Rings
We can determine the radius of curvature (the radius of the imaginary sphere of
which the lens is a part) of plano-convex lens (plane on one side and bulged on
other) by placing the bulged side on a reflecting mirror. The light is obtained
from the sodium vapor lamp by applying voltage to the filament placed inside
the tube containing sodium vapor. The current flowing through the filament
heats up the filament and the energy is transferred to sodium atoms there by
exciting them to higher energy level. When the atoms come back to the ground
state they emit D1 and D2 lines having wavelengths 58904 and 58964 which
lies in the yellow region of the electromagnetic spectrum. Thus, the light appears
to be yellow in color. Sodium vapor lamp is not monochromatic since it emits
two different wavelengths. The light from the sodium vapor lamp is made to fall
on convex lens to focus the beam of light onto semitransparent glass plate kept at
an angle of 45° which reflects some part of the light at 90° onto the plano-
convex lens kept on a reflecting mirror. Due to the change in the a.ir gap at the
bulged side of the plano-convex lens, the light travels different optical distance
through different parts of lens. The thickness of the air film va.ries along the lens.
and the waves superpose to form constructive and destructive interference. If the
path difference is § = nA then constructive interference takes place. If the path
(2n+1)A
2

difference is § = then destructive interference takes place. Since the
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1 divection from the centre of the leng,
radial ¢ m_ .enter of lens forming dark ang
i _'h}:,c interference and bright ringg
g I-lcr of the rings depends on the
diame L pvature MOre bulged is the
onstructive and destructiye

¢ of the lens, thus the rings will have

ases in the rad

s radially 110
¢ duc 0 de:
The i
¢ the radius of ¢
making ¢

thickness of the lens decreas
the path difference also -\'nn
bright rings. The dark rings &f e
are due to constructive interference.
radius of curvature of the lens. Lesse the !
lens and the path difference also lIlCIL-‘It-L.l i
interference to take place or to the cenle

close ; - . evature more Will be ]
lesser diameter. Similarly. more the radius of curvat he
diameter of the rings formed.

‘Thus, by measuring the diameters "fth"f":}f:gs and
Aatormi ° dius of curvature of the lens
i c \ermine the radius © ' .
knowing the wavelength we can determin " " 1c thickn

Same pfinciplc is uscdbin Air wedge experiment whcllc VZCC::S‘:)&W(:C“ lwzs;l:fla
P a smi icce of paper at on¢ e

aper. In that case we place a small picce 0 0 o fo
gl::s plates forming a thin film of air simlln.r to the thl‘n film Ofo}erc;r,r:g::t .the
gap between the bulged side and reflecting platc‘ in casc ring
experiment. The interference takes place dUt.: to the air gap.
Sample Questions

1. What are newton’s rings?
Newton's rings are alternate dark an
light.
2. How newton's rings are formed?
They are formed by the interference b/w the wavefronts reflected from the lower
spherical surface of the lens and the upper surface of the plane glass plate.
3. How the rings are alternate dark and bright?
The light rings are caused by constructive interference b
from both surfaces,while the dark rings are caused by destructive interference.
4. Whatis interference?
Itis the superposition of two or more waves resulting in a new wave pattern.
5. Are the rings equi-spaced?
No, with the increase of the diameters, the rings get closer and closer.
6. Why do you hold the glass plate at 45° to the vertical?
So that the rays may be incident normally on the glass plate-lens system or to make
the light to fall normally on the Newton's rings apparatus. When the rays fall
normally, the angle of incidence and angle of reflection are equal to zero.
e o e o s ol s gt
8. Name the phenomena on which this experi Se'rve .
Interference of Light. periment is based.

d bright rings observed due to interference of

/w the light rays reflected

©

Define radius of curvature?
The radius of the sphere to which the le

ns Y T
curvature, becomes a part is called radius of

Department of Physics, K. S. I. T, Bangalore-109
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10.How air film is formed in this experiment?
When a ¢ :x surface i
ard ufnvlcx surface of the plano convex lens is placed on the plane glass plate, a
n film of air is enclosed between the lower surface of the lens and upper surface of
the glass plate
1 lqul‘l::ljt, happens to the fringe pattern if the lens of large radius of curvature is
We can observe wider and clear fringes.

12.1f the optically plane glass plate is replaced by a plane mirror, will you get the
ring system?
No, because the intensity of light reflected from the plane mirror will be so large that
the different interference fringes will not be visible and we will get general
illumination

13. What are the applications of the Newton's rings experiment?
a. It is used to determine the wavelength of the monochromatic source
b. it is used to determine radius of curvature of lens
¢. itis used to find out the refractive index of the transparent liquids
d. it is used to determine the Young's modulus of the transparent materials.

14. On what factors the diameter of the ring depends?
The diameter of the particular ring depends on,
e the radius of curvature of lens
e Wavelength of the light used.

1. How are Newton's rings formed?
When a monochromatic light is made to fall normally on the lens system consisting
of a Plano- convex lens with its convex surface on a plane glass plate then large
number of alternate bright and dark concentric interference fringes formed between
lens and the glass plate due to interference of light in thin air film between the lens
and glass plate. They are known as Newton’s rings.

16. What are the uses of newton’s rings?
a. to determine wavelength of monochromatic light.

b. to determine the refractive index of a liquid.
¢. to measure the radius of a spherical surface.
d. to measure the expansion-coefficients of crystals.

Transistor Characteristics
A transistor is made by using three regions where a P-region is sandwiched between
two N-regions called as NPN transistor or N-region sandwiched between two P-
regions called as PNP transistor. Thus a transistor has three sections known as
cmitter, base and collector. The emitter is most heavily doped, basc is lightly doped
and collector is moderately doped. The cmitter as the name suggests pumps the
clectrons into the base which is thin and lightly doped. The electrons spend very less
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cent is very small (pA) due to |
timc_ in base becausc it's thin and the bn.\:c L:ul'lt[“"]“l:'L':/()ﬁl:‘LlOI.(LO )thc len(;(l}i
doping where as most of the clectrons are collected by of
collector is kept greatest. a transi
Diodes have Il‘\\'; types of biasing forward and reverse bu‘l 3;;::2';:102:;38 two
Junctions so while biasing the transistor we nc?‘d two \{ollagt 5{] & conBi O.f the
sections is kept common to both the batteries leading to .1‘"3 o gb rationg.
common emitter, common base and common col!cctor (where emitter, base and
collector respectively is connected to both the batterics). o . :
The configuration which is used most often is common emm'cr in w!nch the €mitter
is common to both the input side and output side. In the input side .of Commop
emitter configuration we have base-emitter junction and at the ou'lPUt su.ie we have
collector-emitter junction. These are the two junctions which we will be bla§1ng.
We can have four types of biasing, if base-emitter junction is forward biased anq
collector-emitter is forward biased then the transistor is in saturation mode, if bage.
emitter is reverse biased and collector-emitter is forward biased then the emitter jg
connected to positive of the battery and will not work as desired, base-emitter jg
reverse biased and collector-emitter is reverse biased then transistor works in cutoff
mode. The best type of biasing is to make base-emitter junction forward bias ang
collector-emitter junction reverse bias so that the transistor will work
mode. In active mode transistor works as an amplifier.
To study the characteristics of transistor lets bias it so that it’s in the active mode, In
the input side we have base-emitter junction which is forward biased. Thus the input
characteristics is the V-I characteristics of input side which is a graph of base-emitter
voltage versus base current keeping the voltage in the output side collector-emitter
voltage Vg = constant(say 2V). The output characteristics is the V-I characteristics
of the output side which is a graph of collector-emitter voltage versus collector
current keeping the current in the input side base
current I, = constant(say 504, 100pA). In saturation transistor works as a closed
switch and in cutoff mode the transistor works as an open switch hence transistor
plays important role in digital electronic circuits. In the output characteristics of the
transistor when the transistor is cutoff it’s open and the voltage V¢, is maximum and
the collector current is zero, when the transistor is in saturation its like a closed
switch and the voltage across it is zero but current is maximum. The line obtained by
joining this maximum collector current on y-axis and maximum voltage on x-axis is
called dc load line. In transfer characteristics is the graph of input current Iy, versus

output current I.. The point on the dc load line in the active mode where transistor is
operated is called operating point.

Sample Questions
1. What is semiconductor?

A material whose electrical property lies b/w a conductor and an insulator
Department of Physics, K. S. 1. T, Bangalore-109,

in the active

5. What are the functions of emitter,
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2. Whatisga transist

or? Why is iy S0 called?

Transistor jg thr i o

ee j i

sopllfy electrion i !El'nlllnaIS, tv{o P-n junction semiconducting device. It issued to
Mpulses applieq at its inpyt terminals, |t transforms the input

signal from low resi i

stance region to a hi i i

) X gh resistance region. Due to this tr.

SlgllZIl across a reS|stance. itis called as transistor, ensterof

. What does an arrow in

Itindicates the direction
4. What is the differe
In a PNP transistor

atransistor symbol indicate?
of current,

ugh the emitter lead
charged holes & minority charge carriers are
charge carriers are -vely charged electron
charged holes.

jority charge carriers are +vely
-vely charged electrons. In npn majority
s &minority charge carriers are +vely

base and collector of transistor?
Emitter - emit the majority charge carrier, Collector- collects the charge carrier. Base-

recombination of some charge carrier takes place.., there by controlling the current.
6. What do you mean by Doping?

The process of changing the conductive
amounts of impurities (other elements)
Mention the three modes in which a transistor can operate?
CE(common emitter),CB(common Base) &CC(common collector)
. Whatis an input, output and transfer characteristics of a transistor?

Input: variation of input current with input voltage when output voltage\current in
constant.

properties of semiconductor by adding trace

N

Output: Variation of output current with output voltage when input current is
constant.

Transfer: variation of output current with output voltage when input voltage is
constant.

9. Define Current gain of a transistor? ‘
Ratio of output current to input current. It is also called as current amplification
Factor. The symbols which are used to represent current gains in CB mode, CE mode
& CCmode are «, B and y.

10.Mention some uses of transistor?

Used in amplifiers, oscillators, switch. ) .

11.Can we interchange the emitter and collector region in a 'trans!stor? .
No. the doping concentration is different. It's maximum in emitter, least in base
and moderate in collector.

12.Give the Biasing condition for the transistor to work.. ‘ biaced
Emitter base junction forward biased and collector base junction reverse .
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fipuration- 1t is the ratio of collector Curre
ce conhipute
on base €0

N 0_‘)5 to 0.
ctor curre

13 .Defineaandp?
ais the current gain in comm! .
to emitter current. Its value ranges
emitter configuration? It is the rati
ranges from 40 to 200.
14.What is an amplifier?
An amplifier increases the stre!
15.Why is a transistor called as
A transistor is called a current
controlled by the input current.

Young's Modulus

Name the principle of the experiment?
Elasticity
What is elasticity?
The property of the substa
removed.
. State modulus of elasticity.
The ratio between stress and strain with in elastic limit.
4. Define stress.
Deforming force per unit area.
5. Define strain.
Change in dimension by original dimension.
6. Define young's modulus.
Ratio b/w longitudinal stress to longitudinal strain.
7. Whatare elastic and plastic bodies?
Bodies which regain their shape or size or both completely as soon as deforming
forcesare removed are called perfectly elastic, if not then it is plastic body.
8. What is Hooke's law?
This law states that within elastic limits, the stress is proportional to strain, ie,
stress/strain = a constant, called modulus of elasticity.
9. What s the practical use of the knowledge of the elastic moduli?
This enables to calculate the stress and strain that a body of given s'ize can bear. This
helps in defining the body. '
10.What is the effect of temperature on elastic moduli?
In general, the elastic limit decreases with r )
11.What do you mean by a beam?
A bar of uniform cross-section whose len,
is called a beam or a rod or bar of u
compared to its other dimensions,

fron

< coll nt to base current. Its v,
o of coli€

ygnitude of the weak signal.

ngth or m Ve
y wrolled device?

acurrent cot
controllec

|

~

nce to regain its original form once the deforming force jg

w

ise in temperature,
g;h Is much greater as compared to thickness
mlorm cross section whose length is Large

12, .
Does the modulus of elasticity change with increase jn tem t
perature?
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As the temperature increases the inter atomic distance increases causing the inter
atomic force to decrease, Hence the expansion is more than that before heating, hence
the modulus of elasticity decreases as temperature increases.

13. Which is more elastic steel or rubber & why?
Steel is more elastic than rubber because when same force is applied on both
materials, rubber elongates more when compared to steel that shows that greater
force is required to produce small deformation in steel.

Series and Parallel Resonance

In both series and parallel resonant circuit we use three passive devices Resistor,
Capacitor and Inductor. Lets now understand how each of these passive devices
work. Resistor opposes the flow of current and the ability of resistor to oppose
current is called resistance. Its unit is ohm (). Capacitor stores charges and
Capacitance is a measure of the amount of electric charge stored (or separated) for a
given electric potential. Its unit is farad (F). In inductor a change in the electric
current through that circuit induces an electromotive force (EMF) that opposes the
change in current. This property is called Inductance. Its unit is henry (H). In case of
resistors the opposition to the flow of current is independent of frequency (i.e. the
opposition is same for all frequencies). In case of inductor and capacitor the
opposition depends on the frequency of the input signal. Inductor and capacitor
reacts to the input frequency, thus we have inductive reactance and capacitive
reactance. Inductive reactance is given by X = 2nfL whereL is the inductance andf
is the frequency of the signal. Since the inductive reactance is directly proportional
to frequency, the inductor offers more reactance to the flow of current with the
increase of frequency. The unit of inductive reactance is ohm (Q).

Inductors work based on the two laws of electromagnetic induction which are the
Faraday’s law of induction which states that “The induced electromotive force or
EMF in any closed circuit is equal to the time rate of change of the magnetic flux
through the circuit” and Lenz’s law which states that "An induced current is always
in such a direction as to oppose the motion or change causing it". In an inductor if
the current is passed using dc source and if the current is continuously decreased
then the inductor will oppose the decrease in current. When the current is decreased
continuously, the magnetic field around the coil keeps current flowing in the coil
until the field collapses. In other words, an inductor can store energy in its magnetic
field, and an inductor tends to resist any change in the amount of current flowing
through it. Similarly when the current is increased the inductor opposes the increase
in current.

Capacitive reactance is given by X¢ = o Since the capacitive reactance is

inversely proportional to the frequency, the capacitive reactance decreases with the
increase in frequency. The unit of capacitive reactance is ohm (Q).Impedance is the
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resultant opposition to the flow of current offered by the resistor, inductor and
capacitor. It’s given by Z = JRZ+ (X, - X0)?. Its unit is ohm (). A serieg
resonant circuit is designed to accept (allow with minimum impedance) a particulg,
frequency called the resonant frequency hence it’s known as acceptor circuit. By, ,
parallel resonant circuit is designed to reject (oppose with maximum impcdance) the
resonant frequency, hence it's known as rejecter circuit.

Electrical resonance occurs in an electric circuit at a particular resonance frequency
Whep the impedance of the circuit is at a minimum for series resonant circuit ang
maximum for parallel resonant circuit.

In a series resonant circuit when the inductive reactance and the capacitive
reactance’s are equal then the net reactance becomes zero due to phase difference i
the current and voltage. To understand why the current leads voltage in capacitor we
have to know how the capacitor works. When the capacitor is connected to the
voltage supply the charges move to the plates. The rate of flow of charges is current,
s0 the moment the capacitor is connected to the supply there is current in the circuit,
These charges pile up in the plates of the capacitor while charging. The plate where
elecEtTons are accumulated becomes negative plate and the other plate becomes
positive plate thus creating potential difference between the plates. So only after
current flows a potential difference is created and hence we can understand that the
current leads voltage in a capacitor.

In case of inductors when there is change in magnetic flux a back emf is generated
which then induces current. Thus voltage leads current or current lags behind
voltage in an inductor.

The r}a_tuml frequency of series resonance circuit is obtained by equating the
capacitive reactance with inductive reactance

1 1
X, =Xc = 2nfL = m,rearranging we get 2 = L0 >f= Tml/f(_l

This is the frequency at which the capacitive and inductive reactance cancels with
each other so that there is minimum impedance. This frequency when applied
matches with the natural frequency of the circuit and is called resonant frequency.

To understand the frequency response we should know how the
capacitor and inductor respond to frequency. Capacitor will offer high reactance to
low frequency and inductor offers high reactance to high frequency. Thus circuit
offers minimum impedance at resonance when the reactance X; and X, cancels each
other. So the current increases as the frequency is increased the current reaches
maximum value at resonant frequency. If we still keep ’increasing the frequency then
the current starts decreasing because now the inductive reactance increases.
In parallel resonant circuit the inductor is connected in parallel to the capacitor. At
low frequency all current passes through the inductor and inductor acts like a short
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across the capacitor (hyg ther
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as a short across inducy, and th ance. At high frequencies the capacitor acts
zero. At resonance path off

fers

which the i
. . power is half that of at the
maximum. At on Y-axjs (¢ i
(oqueney) wgCh (current) we draw a horizontal line parallel to X-axis
Chegk itg V ha]fcuts the curve at two parts known as half power points. Let’s
Prys power of P, where Pyis the peak power of series resonant

circuit. T_herefore we  have P, 2= LN lf/ZR = 1R =] i Thus we
2 2 2

2 _

172 =
getly, = % This is the reason why we divide the peak current t:yﬁ.z
So taking band width bisects the response were such that the power is within the
lower the and higher cut off frequencies of band width measurement.

Quality factor tells about the selectivity of the circuit. A series resonant circuit

is supposed to accept only a narrow band of frequency and a parallel resonant circuit
is supposed to reject only the narrow band of frequency the one which we don’t

need. Thus the quality factor is inversely proportional to band width and is given
f-
by= B—vf = Bf—w
resonant frequency. If the quality factor is large then the circuit has a good
selectivity and it selects only that narrow band of frequency which we need.
Connecting a resistor only limits the flow of current independent of frequency.
There won’t be any change in the resonant frequency if L and C are interchanged in
the circuit. At higher resistance the maximum current I, decreases since I, is
inversely proportional to resistance. If high resistance is connected then the current
in the circuit decreases and we won’t get steep curve. A device which converts AC
to DC is called oscillator. Sine wave is the simplest form of wave and it varies
continuously so the function generator is set to sine wave. We can also.do the
experiment with other types of waves like square and triangular which are

where f,and f; are higher and lower cut off frequencies and f,is the

combinations of sine waves. . )
When.the current flowing through the inductor changes then back emf is generate;

which in turn opposes the change in current. This emf generated l->y the coil it§e1f is

roportional to the change in magnetic flux and the proportionality constz.mf is self
Pnductance If the change in magnetic field linked with another nearby coil induces
i .
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. r back emf is called muty
current in the coil then the proportionality constant of back emf al

inductance. ¢

Capacitive reactance is given by X¢ = ;‘lf—c The frequency of dc is 0,
Therefore the capacitive reactance is infinity for dc. This is. because once the
capacitor is fully charged no more current flows through the circuit. )

There is change in current in case of pulsating dc. When the cur.rent increases
the capacitor charges and when the current decreases the capacitor dls?harges and
thus the pulsating dc is allowed but the ripple factor decreases depending on time
constant RC which is why we use capacitor as filters in rectifier circuits.

Since in dc the current doesn’t change there is no back emf apd inductor
allows dc since the inductive reactance X, = 2nfL = 0 as the frequency of dc = 0.

An inductor blocks the changing current of pulsating dc so we can connect the
inductor in series or suitable combination of inductor and capacitor can act as an
effective filter.

Sample Questions
2. Whatis meant by Resonance?
The condition at which applied frequency of the oscillator and natural frequency of
LCR Combination becomes equal is called Resonance.

3. What is meant by resonant frequency?
The frequency at which both reactance X, and Xc becomes equal then the circuit is
said to be at Resonance. The corresponding frequency is called resonant frequency.

4. Why series resonance circuit is called as Acceptor circuit and parallel resonance
circuit called as rejecter circuit?
In the case of series resonance circuit the current is maximum at resonance this is
because, the impedance is minimum. In the case of parallel resonance circuit the
current is minimum at resonance this is because, the impedance is maximum.

5. Define Impedance.
Resistance offered by the circuit elements to the flow of A.C. Or The opposition offered to
the flow of AC by an element in a circuit is Called Impedance. At resonance X, = Xc.

6. Define Resistor, Capacitor and Inductor.
A Resistor is a component that offers opposition to the flow of electric current. A
Capacitor is a passive component used to store energy in the form of a Electrostatic

field. An Inductor is a passive component used to store energy in the form of a
Magnetic field.
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7.What is Resistance?
The opposition offered to the flow of DC by an element in a circuit is called Resistance.
8. Define Q-factor and Bang width.
Q-factor;

Itis defined as the ratio of resonant frequency to the bandwidth of the circuit. Quality
factor measures the sharpness of resonance.

Band width:

It is the difference between upper and lower cut - off frequencies. Bandwidth is the
range of frequencies within which rms value of current flow and the LCR circuit is
efficient.

9. Give the uses of LCR circuit.
Used in Transmission and receiving of signals in radio stations.
Radio/Television for tuning & also in amplification & oscillation circuits

ie, in

10.Define Wave amplitude, Period, Frequency.
Wave amplitude-amplitude of a wave is the maximum value of current or voltage.
Period- it is the time taken by the current or voltage to complete one cycle. Cycle -one
complete cycle of positive and negative values of an AC Frequency - number of cycles
per second.

11.What is Inductive reactance?
The opposition offered by the inductor to the flow of AC in an AC circuit is XL = oL is
called inductive reactance.

12.What is capacitive reactance? N
The opposition offered by the Capacitor to the flow of AC in an AC circuit is Xc--= 1/wC
is called Capacitive reactance.

. . i ircuits?
13.How do you identify the resonance in the LCR circui ) o )
Observin{g the current in the circuit identifies the resonance in the circuit. In series

LCR circuit, at resonance current will be maximum and impedance will be'mmlmum.
In parallel resonance circuit at resonance the current will be minimum and impedance

will be maximum.

Acceptance angle and Numerical Aperture

1. Whatis Angle of Acceptance?
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It is the maximum angle which can be sent into the optical fiber such that it suffer
Total Internal reflection and reaches other end of the fiber.

2. What is Numerical Aperture?

Itis light gathering capacity of an optical fiber and it is given by
N.A =sin6q

3. What is Optical fiber?

Optical fibers are essentially light guides used in optical communication as waye
guides. They are transparent dielectrics and able to guide visible and IR rays over long
distances.

4. What is attenuation and mention the types.

“Attenuation is the loss of power suffered by the optical signal as it propagates
through the fiber”. It is also called fiber loss.
There are three types of attenuation
Absorption loss
Scattering loss
Radiation loss
5. What are the advantages if Optical fiber.

1. It carries very large amount of information in either digital or analog form due to its
large bandwidth.

2. Since it is made by using dielectrics, it doesn’t produce or receive any electromagnetic

interference.

Itis easily compatible with electronic system

Can operate in high temperature range

Not affected by corrosion and moisture

Vs w

Spring constant

1. Explain the formula of spring constant.

According to Hooke’s law, the force required to compress or extend a spring is
directly proportional to the distance it is stretched. It can be represented in an equation
as F = kx, where F is the force applied, k is the spring constant and x is the extension of
the object usually in meters.

gxperiment Principle ang Viva Questig
ng

The Spring Constant Formula is given as,
K = —5
X

Where,

F=Force applied,
x = displacement by the spring

Itis expressed in Newton per meter (N/m).

2. Write a note on Hookes law,

Hooke’s Law
According to Hooke's law for a small deformation, the stress in a body is proportional to the
corresponding strain.” i.e,,
Stress a Strain
Stress = E Strain
There are three types of modulus,
1. Young's Modulus of Elasticity (Y)
When a wire is acted upon by two equal and opposite forces in the direction of its length, the
length of the body is changed. The change in length per unit length (Al/1) is called the
longitudinal strain and the restoring force (which is equal to the applied force in

equilibrium) per unit area of cross-section of wire is called the longitudinal stress.

FlA

For small change in the length of the wire, the ratio of the longitudinal stress to the

odulus of elasticity (Y) of the wire. Thus,

FA _FL
Y= B T A

corresponding strain is called the Young's m
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Let there be a wire of length 1" and radius 'r'. Its one end is clamped to a rigid supportand a
mass M is attached at the other end. Then
F=Mgand A = mi2
Substituting in above equation, we have
Mgl
y. M
(nr? ol

2. Bulk Modulus of Elasticity (B)
P
SN

When a uniform pressure (normal force) is applied all over the surface of a body, the volume
of the body changes. The change in volume per unit volume of the body is called the ‘volume
strain” and the normal force acting per unit area of the surface (pressure) is called the
normal stress or volume stress. For small strains, the ratio of the volume stress to the volume
strain is called the ‘Bulk modulus’ of the material of the body. It is denoted by B. Then

B- -P

AV/vV

Here, the negative sign in formula implies that when the pressure increases volume
decreases and vice-versa.

3. Modulus of Rigidity (n)

i3

|

e

When a body is acted upon by an external force tangential to a surface of the body,
opposite surfaces being kept fixed, it suffers a change in shape of the body
remains unchanged. Then the body is said to be sheared.

the

its volume
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The ratio of the displaceme
distance of the layer from tp,
force acting per unit area of the surface is called the ‘shearing stress’
For small strain in the ratio of the shearing stress .

small to the shearing strain s call ’
of rigidity’ of the material of the body. Itis denote, i B

dby 7.
y. FA_F
¢ Ap

11. YOUNG's MODULUS BY SINGLE CANTILEVER

1. What s stress? Give its unit.

The force applied on a body per unit area is known as stress. its unit is N/m?
2. What is strain? Give its unit.

The ratilo of change in dimension to original dimension is called strain. It is a ratio of
same quantities; hence it has no unit.
3. What s elasticity?

The property of the body to regain its original shape and size, after the removal of the
applied stress.

4. What are the factors affecting the elasticity of a material?
Effect of stress Effect of change in temperature Effect of Impurities Effect of
hammering, rolling and annealing Effect of crystalline nature.

5. What are the elastic bodies?
The bodies which regain its original shape or size after removal of the deforming
force are called elastic bodies.

6. Define the term Young’s modulus. o
Young’s modulus is defined as the ratio of longitudinal stress to the longitudinal
strain.

7. State Hooke's law? N )
It states that within the elastic limit, the stress generated within the body is

proportional to the strains. Stress/strain = constant.

8. What is modulus of elasticity? B
The ratio of stress to strain is a constant and is known as modulus of elasticity.

9. What is Young’s modulus? o o
Young's modulus is defined as the ratio of the longitudinal stress to the longitudinal

stress.
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10. What is a beam?

When the length of the rod of uniform cross-section is very large compared to its breadth

such that the shearing stress over any section of the rod can be neglected, the rod is
called a beam.

11. l:)ow the longitudinal strain and stress is produces?
- ue to depres.smn, the upper or concave side of the beam becomes smaller than the
€r or convex side of the beam, As a result longitudinal strain is produced. The change

in length will be more to the force acting along the length of the beams. These forces wjj)
giverises to longitudinal stress.

12. . : PR
How do you ensure that in your experimental your elastic limit is not exceeded?

| dT}_le chonsmtencyAin the readings of depression both for increasing and decreasing the
0ads indicates that in the elastic limit is not exceeded.

13. What is Single cantilever?

(m.:ﬁanvtﬂ:gerlns arigid stmctura! element, such as a beam or a plate, anchored at one end to a
. Y"y n? ]ca ) support from which it protrudes; this connection could also be perpendicular to
ertical surface such as a wall. Cantilevers can also be constructed with trusses or slabs,

12. Magnetic Field Intensity

1. State Biot-Savart’s law

BiotSavart Law states that, the magnetic intensity dH at a point A due to current [

flowing through a small element d] is

1. Directly proportional to current ()]

2. Df'rectly proportional to the length of the element (dn ! t
3. D‘lrect.ly proportional to the sine of angle 6 between the :‘\g A
direction of current and the line joining the element dl from  —— 4.-”

point A.
4. [m_rersely proportional to the square of the distance (x) of
point A from the element dl. '

where k is constant and depends on the magnetic properties of the medium.,

Holr
dH=—"/2 i 2
e x 1dI Sin®/x

_ dH = k x 1d! Sin®/x?
K = pop, /4m
dH o< 1d1 Sin@/x2

Ho = absolute permeability of air or vacuum and its valueis 4 x 10-7
Hr= relative permeability of the medium. Wo/Am
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2. What is magnetization?

Magnetization is the polariza
permanentor induced Mmagn
The magnetization field

tngn 15 the vector fielq that ex,
etic dipole moments in a
or M-field can pe

presses the density of
g magnetic material,
efined according to the following equation
m=M
) i ) dv
dM is the Elementray Magnetic moment and dV is the Volume element

3. Mention the classes of Magnetic materials

The magnetic behavior of materials can be classifi
groups:

1. Diamagnetism

2. Paramagnetism

3. Ferromagnetism

4. Ferrimagnetism

5. Antiferromagnetism
4. What is Diamagnetism?

Diamagnetic substances are composed of atoms which have no net magnetic moments
(ie,, all the orbital shells are filled and there are no unpaired electrons). However, when

exposed to a field, a negative magnetization is produced and thus the susceptibility is
negative

ed into the following five major

5. What is paramagnetism?

This class of materials, some of the atoms or ions in the material have a net magnetic
moment due to unpaired electrons in partially filled orbitals. One of the most important
atoms with unpaired electrons is iron. However, the individual magnetic moments do not
interact magnetically, and like diamagnetism, the magnetization is zero when the field is
removed. In the presence of a field, there is now a partial alignment of the atomic
magnetic moments in the direction of the field, resulting in a net positive magnetization
and positive susceptibility.

6. What is Ferromagnetism?

The atomic moments in these materials exhibit very strong interactions. These
interactions are produced by electronic exchange forces and result in a parallel or
antiparallel alignment of atomic moments. Exchange forces are very large, equivalent to a
field on the order of 1000 Tesla, or approximately a 100 million times the strength of the
earth's field. These materials shows Spontaneous magnetization.

7. What is Ferrimagnetism? ) ‘ ‘ )
Ferrimagnetic material is one that has populations of atoms with opposing magnetic

moments.

8. What is Antiferromagnetism?

The spins of electrons, align in a regu
opposite directions.

lar pattern with neighboring spins pointing in
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PLOT EXERCISE

') Plot the graph of Frequency (s~!) Vs Energy (/) and find the slope:

—mﬁé photon, E (/) | Frequency, v (S, l)m
T 29x 100 | 46 x 100
244 x 1079 48 x 10"
254 x 1079 5x 10"
Wx 100 52 x 101*
362 x 10D 68 x 10'* |

2) (l) Plot the graph of Voltage (V) Vs Current (mA), forward and reverse bias:
(ii) Find Knee Voltage and Breakdown Voltage:

FOrward Bias: -
VW) TorTo2105 04 0s]06[07]075 [078 ] 08
s tma) [0 [0 [0 [0 [0 |0 05]21 |4l 10|

Reverse Bijas:

V() [1]2]3]4]5]6[7][8[85[87] 88 "g.j)—_]_?,f
Lma) [0T0 0 o o o ofo]La[86 147]17.1 218

3) (i) Plot the graph of Frequency (Hz) Vs Current (mA), in series resonance circuit:
(i1) Plot the graph of Frequency (Hz) Vs Current (mA), in parallel resonance circuit:
(11i) Find £, resonance frequency and Bandwidth of both the graphs:

Equq%n_cL] (Hz) | Series Current, | (mA) | Parallel Current, [ (mA)
1000 38 | 9.82
~ 1500 804 ) 5.00
2000 15.78 131
2200 1684 | 072
w00 | a3 184
3000 f 929 | a3
4000 | sar R ¥
' 000 | 406 | 10.83
6000 | 310 | 1297

000 [ 251 | 14.89 |

4) Plot the graph of Temperature (K) Vs Resistance (92) and find the slope:

Temperature, T (K) Re?gtg:gg:, R ( 0 )
2995~ | %3
N
353 749
T 736
I 733
341 130
345 |
343 724
| 34) 7.20 ‘
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