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B.Sc. - IV sem
GONIOMETER

Aim: Find the equivalent focal length and cardinal points of the
given optical system.

Apparatus: Goniometer, Optical systems or two lens
combinations, scale plane mirror vertical wire etc.

Figure:

& oL &
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L

Prepared by Dr. Reshma Nesargi, Department of Physics, Karnatak Science College, Dharwad.



B.Sc. - IV sem
GONIOMETER

Theoretical Formula :

1 1 1 d

F f f, ff,

where F = Focal length of the system
f1, f2 Focal lengths of individual lenses L; and L2 ,
d = Separation between two lenses L; and Lo

Ray diagram to find the focal length of individual lens

) O ject pin
P - Mirror
L -Lens

Image pin

Nature of Graph:

Auxillary Scale (cm)

Goniometer scale (cm) X

F = Slope *L

where L is Goniometer arm length

Prepared by Dr. Reshma Nesargi, Department of Physics, Karnatak Science College, Dharwad.



B.Sc. - IV sem
GONIOMETER

— #‘
F, v JV F,
L1 L2
< >
F, F,

LiL> = d = Distance between two lenses

N; and N2 = Nodal Points

H: and H2 = Principal Points

F1 and F2 = Focal Points

L1F:1 = Distance between auxillary scale and lens L1

LoF2 = Distance between auxillary scale and lens L2

Observations:
1) Length of the Goniometer arm L =___ cm.
2)  Focal length of the lens Ly, f,=______cm.
3) Focal length of the lens Ly, f,=______cm.
) Distance between the system of twolensd =_______cm.
Calculation:

1. Verify the relation:

£:i+i_ d or F:—flf2 = cm
F f f, f—f, f+f,—-d —
2. From Graph:
F-hth cm
2

To determine the equivalent focal length and the cardinal
points of the given optical system:

Prepared by Dr. Reshma Nesargi, Department of Physics, Karnatak Science College, Dharwad.



B.Sc. - IV sem
GONIOMETER

When auxillary scale is in the first
focal plane of the system

When auxillary scale is in the
Second focal plane of the system

Distance L:F; = cm Distance L2F: = cm
Side Readings on Side Readings on
Auxillary Goniometer | Shift on Auxillary | Goniometer | Shift on
Scale Scale Goniometer Scale Scale Goniometer
(in mm) (in cm) Scale (in mm) (in cm) Scale
(in mm) (in mm)
ao=0 ao=0 ao=0 ao=0
-1 a; = ai-ao= -1 a; = aj-ao=
Left -2 az= az-ai= Left -2 az= az-a;=
-3 az = az-az= -3 asz = az-az=
-4 ag = ag-az= -4 aq = ag-asz=
-5 as = as-ag= -5 as = as-aq=
ao = ao = ao = ao =
1 a = ai-ao= 1 a; = ai-ao=
2 az= az-a= 2 az= az-a=
Right 3 as = ag-az= Right 3 as = az-az=
4 a; = as-az= 4 az = as-az=
5 as = as-agq= 5 as = as-aq=
Result: Equivalent focal length of the system of lenses

1. Experimentally Obtained =

2. Graphically Obtained =

cm

cm

Prepared by Dr. Reshma Nesargi, Department of Physics, Karnatak Science College, Dharwad.
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KARNATAK SCIENCE COLLEGE, DHARWAD. ‘
Department of Physics !
B.Sc lll Semester !
CALIBRATION OF BALLISTIC GALVANOMETER |
Aim: To finc the figure of merit and ballistic sensitivity of the B.G and to find the resistance of ’
B.G by half deflection method. |
|
Apparatus: Ballistic Galvanometer, Tap key, Plug Key, Battery, Commutator, and Resistance l
boxes (0-100 Q, 0-5000 Q. 0-10000 Q) l
Observations: |
1) E._.Vl.F Olitheicell = .......... Vv i
, 2) Distance of the scale from the mirror of B.G = L = e |
| ) Resistance=R=,, . ... Q |
Circuit Diagram:
B K1
B :
ﬂ . | | B.G n
BEC. O
Lt g
| by
B.G — Ballistic galvanometer T.K - Tap key
P,Q,R & S - Resistance boxes K1 & K2 — Plug keys .
C — Commutator B - Battery Ce|\. (2.y) Oﬁ leond acid &#'Q’\“j (6V]
' Nature of the Graph:
A
A Slope = AB / BC
!
s : ;
5 € i
o fi
i
dnmm) ————— i |
A . S|

b




Tabular Column:

Resistance | T Denecuon | Resistance |
Q' P+Q | Direct | Reverst| Mean | 'S'(in{))
Hn Q) (in Q) (in Q) 1’ 'd2’ o for half
in mm) | (Inmm) | (in mm) | deflection |
D e RTINS U e TSR
n=-=_ o PETERAE
RO e R =_ R
EAN . ] B P GO I
T T T s
v B RS 3 el

| Time Period (T) of Ballistic Galvanometer.

Time for 20 oscillations | () ........8 (= ST e T ) - TR P
T(nS
meants ......... ook 5

Time Period = T = (1/ 20

| Calculations:

1) From the graph of ‘P’ versus ‘d
Slope=m=AB/BC=....... L Q /mm

2) Figurs of merit of B.G is given hy,

4 : ~ - A/ mm
(Pi'Q) (R+G) d 100" ...........

3) Ballistic sensitivity of BG=(T/2mWxK=... .........pC /' mm

4) Volt Sensitivity of B.G |
() Fotential difference required for imm deflection=KxG=............pV/ mm

(i)  Deflection in mm for 1uV potential difference = (1 / (KG) = ...........mm / pV

Result:

1) FiguroofmoﬁtofB.G=K= ...................
2) Ball'stic sensitivity of RGw . ... e
3) Volt Sensitivity of B.G = ..o v




| Aim: Obtain the calibration curve for given prism using mercury source & spectrometer. Using

KARNATAK SCIENCE COLLEGE, DHARWAD.
Department of Physics

B.Sc il

Semester

CALIBRATION OF SPECTROMETER

| calibration curve determine the wave length of the other source.

| Apparatus: Spectrometer, Prism, Mercury source, Spirit level, Magnifying lens, Hand lamp, etc., |

' Observations:
' 1) L=ast Count of the Spectrometer, L.C = minute

E

\

|

Angle of minimum —
ageviation 8

-'a
>

Nature of t1e Graph:

il

AB

Wave length ‘A’ e

i Tabular Column:

1) To determine the angle of minimum deviation for unknown source.

Colour of
the Sp=ctral
lin2

Vern ier A Vermn ier B

Spectrometer reading for Angle of minimum
minimum deviation. deviation

01=X~Xy [02=Y~Y;

Mean angle of
minimum
deviation

e ——————— T —— e i — -




2) To determine the angle of minimum deviation for known source. /1

- a R e e I

. | Wavelength [ Spectrometer reading for Angle of minimum Mean angle of |
| & Colour of minimum deviation. ~_deviation rc?ér\l;igl?omn -
the ﬁﬁzctrw . Vermier A VermierB | » _x ~x, [5,=Y~Y;| 8=84+08
TG s A 2%
9791 |
Yellow — 1 | 1 | | e

2770
Yellow — 2 § | 1
B
| Green
; 4358 | |
| Blue |

4078

| Violet - 1
| Violet — 2
readinc |

| Result:
1) Wavelength of one unknown spectrum line = Aa = ................ AU
2) Wavelength of another unknown spectrum line =Ag = ............... AU
FormuLa (D !-
Ray Diagram:
\ LI
St e \'X Dyl I
O L —
/4!.iﬁ!\f XF iglff \ “_\?g7°\
' 5 &) r S \ %
5 S s Lhare (R Y) =
Collimator Telescope P\Q&AJO, S ""r{ ?axp\\;\_b o
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r?é%ac:kb-e. 'nd ex cs{ e matdeoeial m‘&
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B.Sc. III Semester

NEWTON’S RINGS

AIM: Obtain distinct Newton’s rings using monochromatic source and determine
the radius of curvature of the given Plano-convex lens by Newton’s rings method.
Given: Wavelength of sodium source of light = 589.3 nm

APPARATUS: Sodium lamp, Microscope, Plano convex lens, Thick and thin glass
plates, Condensing lens, Hand lamp, Magnifying lens etc.

FORMULA:
Radius of curvature of convex lens surface is given by,
_ Dn? — D2
424 (N—M)

where N and M is some ntt and mt" ring and, Dy and Dw there corresponding
diameter. A is the wavelength of sodium source

RAY DIAGRAM:

Travelling—»

Microscope
P Sodium source
4 |
b \
% ay
Thin glass plate—» -
+ Jr v * \ N
AAA Lens
Plano convex lens—» /

[ 1«—— Thick glass plate

NATURE OF THE RINGS:

NATURE OF GRAPH:

o
Dy* /
2
D DMZ
M N .
n —
—ecccccee M —ecccccee DNZ —eeccccce DMZ —eccccccce

DEPARTMENT OF PHYSICS, KARNATAK SCIENCE COLLEGE, DHARWAD



B.Sc. III Semester

NEWTON’S RINGS

PRINCIPLE: The experiment is based on circular interference fringes produced by
enclosing a thin air film of varying thickness between the surface of a convex lens of
large radius of curvature and a plane glass plate. The thickness of air film is zero at
the point of contact and increases as we go outwards.

If monochromatic light is incident on such an air film normally from above, it
undergoes partial reflection from its two faces. The two systems of reflected beams
are in a position to interfere, whenever the effective path difference between them is
an odd multiple of A/2. We obtain a number of concentric rings which are
alternately bright and dark.

OBSERVATIONS:

1. Mean wavelength of the monochromatic light used= A= 5893 A
2. Least count of travelling microscope scale= LC = ............ cm

TABULAR COLUMN:

Number Microscope reading to measure Diameter of | D2 (cm?)
of Ring diameter the ring (cm)
‘n’ Left ‘a’ Right ‘b’ D= a~b
PSR HSR | TR | PSR |[HSR| TR

20
18
16
14
12
10
8
6

RESULT:
Radius of curvature of convex lens surface R =........ cm

VIVA QUESTIONS:

. What is interference of light?

. How are Newton’s rings formed?

. Why is central ring dark?

. What do you understand by coherent sources?

. Why do the rings get closer as we move away from the center?

. What is the function of glass plate inclined at 459 ?

. What happens if glass plate at the bottom is replaced by a plane mirror?
. What if sodium light is replaced with white light?

. What happens if few drops of liquid is introduced between the lens and the lens

O© 00 N O U1 A W N+

and the glass?

10. Why plano convex lens of larger aperture is used in this experiment?

REFERENCES:
1. F. Jenkins and H. White, Fundamentals of Optics, TATA-McGrawHill.
2. A. Ghatak, Optics, TATA-McGraw Hill.
3. R.K. Shukla and A. Srivatsava, Practical Physics, New Age International Ltd.

DEPARTMENT OF PHYSICS, KARNATAK SCIENCE COLLEGE, DHARWAD



TURN TABLE
B.Sc. - IV sem

Aim: Find the equivalent focal length and cardinal points of the

given optical system. Locate cardinal points on the graph sheet, and

verify the relation é _1,1_d

f, £, fif,

Apparatus: Turn table capable of rotating about vertical axis,
Optical system, scale, plane mirror, vertical pins etc.

Theoretical Formula :

1 1 1 d

=4+ ———
F f f, ff,
where F = Focal length of the system
fi1, f2 Focal lengths of individual lenses L1 and L2 ,

d = Separation between two lenses L; and Lo

|
"':«;\‘¥ e
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TURN TABLE
B.Sc. - IV sem

Ray diagram to find the focal length of individual lens

) O ject pin
P - Mirror
L -Lens

f__‘*___":_-_ Image pin
B
Representation of Cardinal Points
I i | B e e >
a 4 '
N '+ N
L4 e SRR y—
= O v v s v
& H- :
l : L,
N R 7F_ S R ——— I >

L1 and L2 = system of two convex lenses
LiLo = d = Distance between two lenses
N;: and N2 = Nodal Points

H: and H> = Principal Points

F1 and Fo» = Focal Points

Fi1 Ni=F1 Hi =F

Fo No=FyHa =F

F101=«

F2 O2 = p



focal length

TURN TABLE
B.Sc. - IV sem

Note : To locate the Cardinal points use the experimental value of

Observations:
1) Focal length of the lens L1, f,=__ cm.
2)  Focal length of the lens L1, f,=_____ _cm.
3) Perpendicular distance between two pins for the adjustment
of the axis of the system, x = cm.

4)  Distance through which the lens system is to be shifted so

that two axis will intersect, x/2 =

Result:

cm.

Trial No.

Distance
between L:

and L2 d (cm)

Theoretical value
of focal length

_ fl fz

Cf o+ f,—d

(cm)

Experimental value
of focal length
determined  using

turn table F (cm)




Distance
between
L1 and L2
d (cm)

Lens L; facing the object

Lens L; facing the object

Distance
between
Li and
pin a

(cm)

Scale

reading
for the
position

of the

Scale
reading
for the
position
of the
pin after

reversing

‘D’ (cm)

Focal

length

of

the system
_la—bl

1

(cm)

2

Distance
between
L, and
pin a

(cm)

Scale
reading
for the
positio
n of
the pin

‘a’ (cm)

Scale

reading
for the
positio
n of
the pin
after

reversi
ng ‘b’

(cm)

Focal

length

of

the system
_la—bl

2

(crm)

2

Mean
focal
length
of the
system

F (cm)




B.Sc. III Semester
HIGH RESISTANCE BY LEAKAGE METHOD

Aim: To determine high resistance by leakage method.

Apparatus: Resistor having high resistance, Electrolytic Capacitor,
Ballistic Galvanometer (B.G), Decade Resistance boxes, plug keys, Tap
keys, Battery.

Formula:

t
Value of Resistance = R = = Q

2.303 X C X loglo(g—;)

where
C = Capacity of the Capacitor

6, = Corrected throw obtained by discharging charged capacitor
through B.G immediately after charging it.

6, = Corrected throw obtained by discharging the charged capacitor
through B.G after leakage through high resistance for time t.

t = Time in seconds for which the charged capacitor is allowed to leak
through the given high resistance.

Circuit Diagram:

B.G 'Dln“:
+— *I ' 8 Com
— Cy <
R
H K2

|

Ve
“

[

|
i
B K

B-Battery ( Emf, E =6V)
P & Q - Decade Resistance boxes ( P= 15000Q & Q= 100Q)
K1, K2 - Plug key



K3, K4, -Tap keys

K5 & K6 - Charging Discharging key

Ry - High Resistance
C- Capacitor (C= 47 uF)

B.G- Ballistic galvanom

Observation:

1) Battery B=5V

B.Sc.

eter

IIT Semester
HIGH RESISTANCE BY LEAKAGE METHOD

2) P & Q - Decade Resistance boxes P = 3500 Q and Q = 500 Q

3) Capacitance of the capacitor C =

ukF

Tabulation of the results and Error determination by residual analysis:

T | Throw obtained by Leak | Throw obtained by the R =
R | discharging fully charged age | discharging of the t
I capacitor through B.G zlme capacitor through B.G 2-303><C><109(%)
A immediately after charging 61 (s) immediately after it was
L (in cm) allowed to leak for time (Q)
T=300 s, through high
N resistance (in cm).
o)
First | Third | Corected throw First Third | Corrected
throw | throw 0, = thr?w thr?w throw
0; | 03 e 1 0, 0; | 0,= ,
0; - <9—,3> 0. <0"1>Z
t\e;
3
1
2
3
4
5
6
7
8
9
10
Mean R = Q
Result: Determined Value of High resistance is R = Q




B.Sc. IV - SEMESTER (NEP)

CE AMPLIFIER

AIM: Set up R.C. coupled CE Transistor amplifier. Draw the Frequency

response curve and obtain band width.
APPARATUS: working board, Transistor (BC-547), capacitors, resistors,

power supply, signal generator, AC millivoltmeter etc.
CIRCUIT DIAGRAM:

- 1"‘|rI:I:'

A
sk mills
AC input voltmeter
signal
Vin-Signal generator Vee = 9V Power supply R1=47 KQ pot
T - Transistor BC547 Rc=2.2 KQ R2=5.6 KQ
Ceg=22 uF C1=Cz =22 uF Ri=12 KQ

Vout = AC millivoltmeter Re=1 KQ

Pin Configuration
BC 547 NPN Transistor

COLLECTOR
1

H.ELESF {K\?

:
EMITTER

OBSERVATIONS:
Vv

CC

1. DC condition: Adjust Vee = 7

2. Input voltage (V) = 20 mV kept constant for all frequencies of input

signal.

Prepared by: Dr. Reshma Nesargi, DEPARTMENT OF PHYSICS, KARNATAK SCIENCE COLLEGE, DHARWAD 1



B.Sc. IV - SEMESTER (NEP)

CE AMPLIFIER

SI.NO | Frequency (Hz) | Output voltage | Gain = V,/Vin
Vo, volts
1 50
2 100
3 200
4 _
NATURE OF GRAPH:
Amax x0.707
I
T | |
Gain | |
| |
| |
Fi F2
Frequency (Hz) ——=
RESULT:
1) Mid band gain Amax =
2) Lower half Frequency F1 = Hz
3) Upper half frequency F2 = Hz
4) Band width = F2 - F1 = Hz

Prepared by: Dr. Reshma Nesargi, DEPARTMENT OF PHYSICS, KARNATAK SCIENCE COLLEGE, DHARWAD 2



B.Sc. IV - SEMESTER (NEP)

CE AMPLIFIER
Theory:

An amplifier is an electronic device that increases the voltage,

current, or power of a signal. Amplifiers are used in wireless
communications and broadcasting, and in audio equipment of all kinds.
For any amplifier, the transistor is an essential part of the circuit.
Transistor used can be a BJT or a FET. These are classified into various
configurations based on their characteristics. Based on desired operating
point transistors must be biased. Then the signal is applied as the input to
the amplifier and achieved gain at the output.

A transistor in which the emitter terminal is made common for both
the input and the output circuit connections is known as common emitter
configuration. When this configuration is provided with the supply of the
alternating current (AC) and operated in between the both positive and the
negative halves of the cycle in order to generate the specific output signal
is known as common emitter amplifier.

In this type of configuration the input is applied at the terminal base
and the considered output is to be collected across the terminal collector.
By keeping emitter terminal is common in both the cases of input as well
as output. It should be noted that for using transistor as amplifier, emitter
base junction should be forward biased and collector base junction should
be reversed biased. These two conditions are to be achieved
simultaneously using single power supply only. Hence universal voltage
divider bias (VDB) method is used.

Other than this there are various electronic components are to be
included in this circuit. One is the resistor R; that is the one to make the
transistor to function in the forward biasing mode. The Rs is responsible to
make the biasing possible. There is the load resistor and the resistor that
is connected at the emitter so that it controls the stability related to
thermal issue. The resistors R; and Rz connected across the terminal base
as it is the input side. The load resistor is connected at the output side
that is across the collector terminal.

C; and C, are the capacitors placed in the input and output of an
amplifier they are used to couple one circuit with another hence they are
called as coupling capacitors. The capacitor C; is at the input side and the
capacitor C, is connected across the emitter resistor. The C; capacitor is
responsible to separate the value of the AC signals from that of DC signals.
There exists the inverse relation between the R: resistor and the biasing.
As R» tends to increase the biasing tends to increase and vice-versa. Hence
to the smaller or the weaker signals that are applied to the base gets

Prepared by: Dr. Reshma Nesargi, DEPARTMENT OF PHYSICS, KARNATAK SCIENCE COLLEGE, DHARWAD3
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B.Sc. IV - SEMESTER (NEP)

CE AMPLIFIER

amplified at the obtained output signals. Hence this is the reason it is
known as CE amplifier.

The capacitor Cg is known as bypass capacitor which is used to
bypass the AC signal to ground. It is very helpful because any noise signal
that may be present in AC signal will be passed out from bypass capacitor.

The resistances Ri and R are placed to control base current Ig and
hence provide required collector current Ic and collector to emitter voltage
Vce as per the Quiescent point Q (operating point) that provides the
required biasing to the transistor hence they are known as biasing
resistors.

The resistance Rc is a collector load placed in the collector terminal
in order produce faithful amplification. The resistance Rg resistor is placed
in the emitter terminal of a transistor, and it is useful to control the gain of
an amplifier.

Voltage Gain

The ratio of the output voltage generated when the input voltage
is applied decides the voltage gain of the common emitter amplifier.
Here the load resistance is the resistor connected across the collector.
The ratio in between the output current to the applied input current
gives the current gain. This is denoted as beta. In this way the values
of the voltage gain and the current gain are calculated for this
amplifier configuration.

Characteristics

The characteristics of the common emitter configuration amplifier
configuration are as follows

1. The voltage gain value obtained for the common emitter amplifier is
medium.

2. It also consists of the current gain in the medium range.

3. Because of both the voltage and the current gains the power gain

value of this configuration is referred to be high.

4. There is some resistance value at the inputs as well as the output

but in this configuration it is maintained at the medium value.

S. Amplifier in this mode of operation introduces 80 degree shift of the

phase difference between input signal and output signal.
6. In this mode there is large bandwidth.

Prepared by: Dr. Reshma Nesargi, DEPARTMENT OF PHYSICS, KARNATAK SCIENCE COLLEGE, DHARWAD/4



B.Sc. IV - SEMESTER (NEP)

CE AMPLIFIER

All these characteristics of the common emitter configuration make it

most widely used amplifier among all the three configurations. As the
applied input signal V; increases, base current Ig increases above the
biased value thereby increasing collector current Ic by beta () times above
the operating value which increases the voltage at the collector resulting
in decreasing the output voltage. This output is mathematically
represented by the equation

Vo = Vee - [cRe
This explains the 180° phase difference between input and output signals
Applications

The applications of this CE amplifier are as follows

1. These amplifiers are preferably used as the current amplifier than a
voltage amplifier as it has more current gain than the voltage gain.

2. In the radio frequency circuitry this configuration is preferred.

3. For the lower values of noise and its amplification this configuration
is preferred.

4. In order to construct the sinusoidal oscillators (such as Hartley,

Colpitts, Phase shift oscillator) CE amplifier is used.
Relevant Viva Questions:

1) What is an amplifier used for?

2) What is a Common Emitter Amplifier?

What kind of bias is preferable in designing Common Emitter
Amplifiers?

What is phase relation between the input and output?
How do you bias the BJT for amplifier application?
What is voltage gain, Current gain and power gain?
What is band width?

What is meant by gain band width?

What are applications of CE amplifier?

0) Describe the working of CE amplifier in brief.

HLlxJdoaL

Prepared by: Dr. Reshma Nesargi, DEPARTMENT OF PHYSICS, KARNATAK SCIENCE COLLEGE, DHARWADS



B.Sc III - SEM
VOLTAGE-REGULATOR (USING ZENER DIODE)

AIM: Set up voltage regulator using zener diode of break down voltage V, = __V
and Power rating P, = __ watt Plot the Variation of the output voltage versus load
current. Determine Percentage of regulation and internal resistance

APPARATUS USED: Zener diode, step down transformer, capacitors, resistors,

ammeter, voltmeter, plug key, rheostat (1000 Q or more).

FORMULAE:
o =
1. Max current from zener diode = "mx V_ (mA)
z
Vin _Vz
2. Protective resistance Rs = | Q
L
where I is choosen such that I < Inax
3. Percentage regulation is given by
V., =V
N R %100 %
NL
4. Internal resistance
R = VNL _VFL o
|
IFL
CIRCUIT DIAGRAM:
. (o
mulrest’ :
ST I

=
<

r =50 ohmz
? * _wou, U2 c .
AC matins j kA T 7, Ga Q’ 7
: 000 7

Rh

DEPARTMENT OF PHYSICS, KARNATAK SCIENCE COLLEGE, DHARWAD



B.Sc III - SEM
VOLTAGE-REGULATOR (USING ZENER DIODE)

- 4
: e ’ -4’._-'.J"--‘-~’.--‘-
SN N
'l 1 'l 1
o R I
./ A J) 7
4
. -
O—
|
| Al 1 e Recnlier Friver Reznlazon Vos ILoad
former
O—
4 ) -
s 4
NN
" [ w '
—_—

NATURE OF THE GRAPH:

kL

V}‘l \

Vi fmo— — —— — — — —

- Stiffregion ————————* |

| Loading

I

IL [mA| ——————»

OBSERVATIONS:

V|_ in volts I L in mA

RESULT: The variation of load voltage with current is studied
Percentage regulation = %

Internal resistance R, = Q

DEPARTMENT OF PHYSICS, KARNATAK SCIENCE COLLEGE, DHARWAD



B.Sc III - SEM
VOLTAGE-REGULATOR (USING ZENER DIODE)
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