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EXPERIMENT NO:Od..

CAREY FOSTER'S BRIDGE
OBJECT: To determune the specitic resistance ol a given wire using Carey Foster's bridge.

APPARATUS USED: Carcy foster’s bridge. laclanche cell, galvanometer, fractional
resistance box, two resistances box (cach of 1-10 Q). thick copper strip. onc way key.
connecting wires.

FORMULA USED: The specific resistance ol the material of a given wire is given by

X

p=A
=1

|
Where X = fractional resistance
A = cross-sectional arca of the wire
/1.1~ = positions of null points
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Figure; Carey foster’s bridge
PROCEDURE:

1. Make the connections as shown in ﬁgure.\\

Place two equal small resistances P and Q (between 1Q to 10 Q) in gaps 2 and 3.

[N

3. Connect fractional resistance X in the fractional resistance box in gap 1 and the metal strip

in gap 4.

4. Introduce the some resistance (say X = 0.1 Q) in the fractional resistance box by opening

the plug.
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5. Find the null position in the galvanometer G by sliding the jockey J.

6. Measure the distance of the null point / | from the left end.

7. Now interchange the position of metal strip and fractional resistance box.

8. Find the new null position and measure the distance of the null point / , from the right end.

9. Repeat the process for different values of the fractional resistance X.

OBSERVATIONS:

—

P _—
/"/

2.P=Q=..19..0

3. Determination of p

S.No. | Resistance (X) Position of null point [5-1, p= 4
introduced in . (cm) b1,
Left ga Right ga
[ractional box (Q) | P DI ?° P (Q/cm)
| 2
(cm) (cm)
1. 0.1 Y 546 5. 0:019-4LCm
2. 0.2 He-¢ 5¢:S q & 0222 cnmt
% |04 U6 54 Ll o079 crf
4.7 04 y¢” 59.5 {2 0+ 099 1 e
s, |os usz. €0 (6-¢C 0 ' 030 £2Cn
CALCULATIONS:
. ™ 1. Resistance per unit length, p N\
N 1= L — O'O(q—o'/cM \
Ly e
‘,7:L = 0022 4L /cH -
20,1, :
I"‘:—X" = Q~02?-—Q/CM
37 1y -1, —
X 0
l‘4=ff, = 0022 2/em R
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Mean p, = ...Q.‘.Q.Qf. ~Q/cem

2. Specific resistance: p, = py (1) .3..7.]."..’.9. -cm

—

RESULT:
1. Specific resistance of the wire is37.'7:‘£2(£%_@.4

Standard result = 49.1 x 10 Q-cm.

N

Standard value-calculated value 3
x 100 =!":%0;

Percentage error =
3 gee standard value
- _,’-’_’,._"
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EXPERIMENT NOQA....
ENERGY BAND GAP OF A SEMICONDUCTOR

OBJECT: To determine the energy band gap of a given semiconductor maltenal using a
reversed biased p-n junction diode.

APPARATUS USED: DC power supply. electrically heated oven. voltmeter, micro
ammeter, thermometer and semiconductor diode.

DIAGRAM:

0-20V

DC D
Power 6>

supply

<

FORMULA USED: Energy band gap of a semiconductor material is given by
3
EE =2.303x10" x KB X Slope of line

Where Kg = Boltzmann’s constant=8.6 x 10” eV/Kelvin

PROCEDURE:

(1)Connect p and n sides of junction diode to micro ammeter and battery in
reverse bias configurgtion, as shown in fig. N

(2)Set a fix voltage at any value(preferably less than 10V)
(3) Vary the heater current so that the temperature of the oven slowly. For

convgnience fast heating may be done up to 60°C and then slowly heat up
to 90°C.

(4)Switch off the heater and note the current with decreasing temperature
starting from 80°C to 45°C with a step of 5°C. |

(5) Set another voltage and repeat the steps (3) and (4).
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OBSERVATION TABLE:

'S No , Temperature Voltage V = S volis Voltage V = 7.5 volts
| TC : T(K) Covent | logl |10 ’ Cuorrent | log | 10"
| ‘ ‘ Iamp) T(K) I(amp) E T(K)
o s
‘ | E 363 (000016 -3¢ | .93 |o-oo0ldé | =313 | 283 ¢
! 1 — <
A A L
‘ 34g Q' 000(3Y 3.917 9.97 ©oo000l39 | -3.9¢ 28T -
I T ' ) |
3q3 oQ00 | =1 2.92 n-000)0C _,'1)’/0 d-92 P
— — ~~~‘- - —_— —— - ’
) . JYL |0'900073] - Uy | 2.9¢ 0000 79 -4.) 3.96 -
— = — — ———— e — — - - — — - l‘
> 60 133 P'000053 -Y-28 3 0:000059| -y,27 | 306 4
6 55 N O : ' .,,,,,,,4
1989 |0:000Y4I3 | -Y4.39 3.08" |0r000Hy | _y. 7 3. 08
|
7 50 323 0:0003 -Y4.¢2 N 0000033 | —y.yg 3. /|/
N 45 3§ |0r00co -4.62 | 3.1y |o-000034| —Y.62 3-14
3

CALCULATION: Plot a curve between log I and

J gives a straight line with a

Similarly find the energy band gap on finding the slope of line taken from the set of voltage.

Finally determine the mean value of them.

Y 4

logyylg —

Use

Slope of line =

BC

E, = 2.303 X K x 10° X Slope of line
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Paste graph 1. Slope for ....... Volt

Paste graph 2. Slope for ....... Volt

_ [ L3 -1:T7T78 _
Mohp = |2 " "= = 2.9
3.714 — 3.003
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Encrey band gap for 5.0 Vol
[, = 2303 x K, x 10* x Slope of line
£, = 2.303 96X (0" %10°x 3 =0 59Yev
Energy band gap for 7.5 Volt
E, = 2303 x K, x 10* x Slope of line

E, = 2.303 x 8.6Y(0:2x 109 x &:6/.= 0- 56V

RESULT:
: : .._ 0S8
(a) Energy band gap of a given semiconductor material = ----=------------- eV
(b) Given semiconductor is ------ Commmee (Ge or Si)
STANDARD RESULT: Band gap of Ge and Si are as
=0.67 eV(for Ge)

=1.12eV (for Si)
%ERROR:

Experimental Value - Calculated Value
= . x100 = L343 g
Experminal Value

\\ PRECAUTIONS: N\
{1)Diode should be in reverse biased.
(2)Do not heat more than 100°C.

(3)Reading must be taken during cooling.
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EXPERIMENT NO:. 4.

STEFAN’S LAW
OBJECT: To verify Stefan’s Jaw by clectrical method.

APPARATUS: 6v battery, D.C. Voltmeter (0-10 V), D.C. Ammeter (0-1 Amp.), Electric bulb
having tungsten filament, Rheostat (100 ohm).

FORMULA USED:

Stefan’s law states that the total radiant energy emitted per second from the unit surface area of a
perfectly black body 1s proportional to the fourth power of its absolute temperature.

E=oT
where o is called Stefan’s constant.

Voltmeter

\4

Ammeterc

Power

e W

Variable
Reouvistor

Figure: Circuit diagram

PROCEDURE: (A) For table (a)

1). Make the connections as shown in figure.

2). Set the voltage in voltmeter 1o just glow the filament of the bulb and note down the
corresponding values of current.

3). Take at least 3 readings in just glow condition in increasing order of current.

(B) For table (b)

1). Now increase the voltage enough to get brightness in bulb’s filament.
2). Increase the voltage in small step and cover the whole range of voltage and note down the
corresponding value of current.
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OBSERVATION:

Table (a) Determination of Rg

Curi‘e}ll l nrcrcasirng
S.No. - ___‘r -
Voltage V (Volt) Current I (Amp) R,=7 Ohm
1 0-8v TomA= Fo X072 A | 1142
2 e OV 76mp =TS X0 A (933
3 2 sl LI

Table (b) Determination of Power dissipated at different temperature T.

S. No. Voltage V | Current] | Power logio P | Resistance Re Temp logoT
(Volt) (Amp) P=VI R= % R, ;‘r(olg
(Ohm) graph
L. 0¢ | 007 | 00SE|~-1-25) | (l-42 |33¢] 703 | 3-RYé
2. j.o |ew01s | 0075 [ -1195| 1333 [3-983 | 793 |J:§99
3. («3 | 809 | @096 |-10IF| (S |uyls | F13 | 299
N 'y loogs| ©)9 |-0:928| [6:4F | ug4? | 953 | 2:799
. (¢ |o009S| 0452 |-0-818| (684] 4956 | 973 | 2988
6. 1.8 |l o lotpg |-0799] 19 | 5298 | 983 | 4992
7. 3.0 6:]es”| 073 -0:63%| (qio0Yy 5-60Y4 {073 3030
8. 209 o-l(6 | 0242 |-O6lE 22 5.08¢ | 1113 | 3-04¢
¢ 9. 99 | o] 0:2%6|-©56 | 0-8¢ Y 64139 | 1/33 | 3-054
. 0. |\ g6 | o190 | 032 |z0-505| 1-¢e [Ye335 | 1193 | 3-07
‘ 11. 2.9 o0 13¢ | 035 -'IO-LIS‘S 229 | 6:593 [223 3087
12. 3.0 03 | 0-39 |-0:H08 | 23.076 | 6792 [2§3 | 3-09%
3. 3.9 0:13C| 6-432|-0-3¢y | 9370 | €'97C | (202 | 3-10D
14. 3.4 o 4o | 0-Y76 |-0:322 | 94.20 | TJN6 | (293 | 3.1l
15. 36 0 ks | 0§22 |70 202 | 94.83 | T-305 1333 | 3.129
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Table (c¢) Table for plotting temperature T versus /_e_

(0]

| Tempru[m; N T R‘ Temprature [ R_' ‘
T("C) R, T("C) 1 R, |
0 o oo 7.0 ,
100 sy | 1200 1 %.20
[ 200 2.07 T 00 | 890
B 300 213 I 1400 970 ,
400 T 3 1500 1043 |
500 3.80 T 1e00 | na7
- 600 4.40 1700 | 4
700 5.00 B 1800 1267
800 5.64 1900 s
900 6.37 200 ] 1430
1000 6.94 -
CALCULATIONS:

1. Determine the mean value of filament resistance R, of bulb at just glow condition.
Further calculate R, = :—‘; Ohm.

Ry .
2. Plot the curve between temperature T(K) versus R—‘ using data from table.
o

3. Find the experimental value of temperature T from the projected value of %calculated from

table (b).
4. Plot the curve between log P versus log T which comes out to be a straight line. Find the slope a

of the line that comes out around 4 to verify Stefan’s Law of radiation.

RESULT:

1. The graph of logP versus logT comes out to be a straight line having slope a.

Hence P=CT?®, Law is verified. Further the slope of the line o = 4 and therefore the law
is verified as a fourth power law.
2. Standard Result

The value of"ope a = 4. ~N

3. Experimental Result
The value of slope a obtained from experimental data = - K Ko

4. Percentage Error

) ( Standard Value—Calculated Value) Y- 3.
% Error = X 100 = | =344
’T—; X (6D

(Standard Value)

z l-f0%

PRECAUTION:

1. All connections should be tight.

2. Use the bulb having tungsten filament.

3. Increase the current in steps.

4. Note down the voltage reading carefully after every change in current.
5. Reading should be taken only when the system is stable.

3
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HALL EFFECT

OBJECT:

To study the Hall Effect and determine Hall Coefficient and carricr density of a
given semiconductor material using Hall Effect set-up.

APPARATUS USED:

A rectangular slab of semiconductor crystal, electromagnet, flux meter, constant
current source with ammeter and milli voltmeter, connecting leads, elc.

DIAGRAM:
Y
cs
z
N\ N\
FORMULA USED: \ . \

i) Hall Coefficient of a semiconductor is given by

Vy t
Ry == m/C
IX BZ

Where  Vy = Hall Voltage in Volts

I, = Current in the specimen in Amperes |,
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{ = Thickness of the specimen in meter
B,= Magpnelic field in Gauss
ii) Carrier Density

The number of charge carriers per unit volume in a semiconductor (n-electron
concentration in n-type and p-hole concentration in p-type semiconductor) is

1
P™ ke
PROCEDURE:
(A) Calibration of the Electromagnet
1. Allow some current I in the electromagnet from the constant current source.
2. Note the corresponding magnetic field B, using Gauss probe and flux meter.
3. Measure the magnetic field for different values of current.

(B) Measurement of Hall Voltage

1. Place the specimen between the pole pieces of the electromagnet and set a

suitable current.

2. Allow some current (mA) through the semiconductor and note the
corresponding Hall voltage (mV).

3, Measure Hall voltage for different value of Hall Voltage.
4. Repeat the steps (2) and &) for different values of current in the electromagns{.

)

It can be calculated by dividing the one division of main scale by total no. of

divisions on Vernier scale.

LEAST COUNT:



Calaudation |-

Pon 1A = Mot = |55, | = 1526
QH‘—M X|m3/(_

e 2
€z = 240 Yrawk
haﬁxl ’3
oo X107 = 635107 ImY/c
For A= Alope = |82 £=31C
F—5lc = }5.9)
PH:z I&"Z/xmﬁlg
== 30X1073 m3/c
Cor 30 = Aok < ’60 Jo:32 |
=210 i =1
RH =z (718 X (673
—-&—-—‘6./‘1 = Qv‘-l&)(lorgmd/c,
Mo~ RBH = €35 43304248
= X (03

T UoY3yio-3 mi/
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OBSERVATIONS:

(A) Calibration of the Electromagnet

CURRENT

| (in Ampere)
| 'L ﬂ

9A

IR

S.No.

il

MAGNETIC FIELD
- (in Gauss)
| QYo
,,,,, Y60 .
- 6: 14

(B) Measurement of Hall Voltage

S.No. Forl=_41 Amp ForI=_J Amp |ForI=_3_Amp
Current | Hall Current | Hall Current | Hall
through | Voltage |through | Voltage |through | Voltage |
specimen | Vg (mV) | specimen | Vy (mV) specimen | Vy (mV) '
I (mA) I, (mA) I, (mA) |

1. |-02 IS 6 .02 IS¢ 1102 ek

2. 210 KyXle! /0 2.6 210 30:0

3, 300 Yc6 3-0D G2 3-0p g ¢

4. Yoo 61-0 Y40p o S Y00 Go g

5. 5.00 166 ') €-8 5-00 160

CALCULATIONS:

(A) Calibration of the Electromagnet

Plot a graph between I (current) and B, (Magnetic Field).

h
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(B) Measurement of Hall Voltage

i) Plot a graph between Vi and I, for different values of T and calculate the
Vy
slope of each line 71— and the Hall coefTicient.

o~

Vi

| 1 xo‘_br’;d’ CLI:L.”‘z J‘(_]Jl«;{ i ﬁ@h’ 'LA ‘|’-

 EEREERE Lty it = it ()-32 )

: W ﬂ’q"l-ho

=15~ 26

£ 1 : g w;‘xmg‘;cjm,;‘m.@t;
IS et e M,ijiu,mtw-‘/ L7
e e e T i S 5 i
. S e i e
N Fot—t A
Alepoz|6015-31-6 bl R i //
q- 210 R
e T A S e ity | B
o,g '2, '775().__;‘ 7‘ | /J/
Yo WL
4 |
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L H R
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= lope X— m’/C

Z

Il

Ry X Wt/ C 2 YrodX 107

ii) The number of charge carriers in the specimen

n '(01- P) = eRH
1 3 2
n(orp) = m I‘S.‘}XIO
o403
RESULT:
1. The Hall coefficient Ry = 4043 X { 03 m’/C.
2. The number of charge carriers = (- §°4 X(0*

3. The nature of given semiconductor material is P type.

PRECAUTIONS:

1. Hall voltage developed is very small and should be measure accurately.

The specimen should be kept properly in the magnetic field of electromagnet.

!\)

Current through the semi-conducting crystal should be strictly by 10 mA.

(O3]

4. Electromagnet should not be touched during flow of current through it.

P

5. Current through electromagnet should not chh more than 3 Ampere.

6. Switch off the current through electromagnet after completion of readings. :
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EXPERIMENT NO:(5...
NEWTON'S RING

OBJECT: To determine the wavelength of monochromatic (sodium) light by Newton's
rings method.

APPARATUS USED: A plano-convex lens, a plane glass plate, sodium lamp. a travelling
microscope, a convex lens, a reading lens, a partly reflecting glass plate inclined at 45° and

a table lamp.
FORMULA USED: The wavelength (A) of monochromatic light is determined by the

formula
A=(D?yp- D*,)/ 4pR
Where D, = Diameter of {n+p)" ring

D, =Diameter of n" ring

p = Aninteger number

R =Radius of curvature of the curved face of the plano- convex

lens.
APPARATUS ARRANGEMENT:
Microscope

Convex lens

r

C__/
Glass plat/ = Sodium lamp source
\‘ \Y) \\

v
A a
I Plano-convex lens

Air film
Y

/'
I lane blabs pla'tE
v /v

Fisure: Newton’s Rings in apparatus
> >
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PROCEDURE:

[

w

8.

Make the experimental arrangement as shown il figure (1) and allow the beam of

light to pass through the convex lens L.
Adjust the partially silvered glass plate at 45" 5o that heam of light gets reflected and

falls normally on the plano-convex lens.
Focus the microscope till sharp circular dark and bright rings arc observed. If the

rings are not in field of view, adjust the microscope horizontally/vertically to view
the rings. If the rings are not well illuminated, adjust the inclination of the glass
plate.

Bring the cross wire at central ring and move it slowly towards left (or right) with
help of knob provided at right hand side of the base of microscope till you reach at
20" ring, and set the cross wire tangential to the 20" ring’

Take the reading of microscope on the main scale (MS) and circular scale (CS).
Similarly move further and take observations when the cross wire is tangential to
the 19, 18", 17",........... ,5" ring.

Move the cross wire further along the same direction so that it becomes tangential to

the 5™ bright ring on the other side of the central ring.

Take the observation up to 20" bright ring.

OBSERVATIONS:

iMM

Value of one division of the main scale of the microscope = .....cm

.. ) (o0 . ..
Number of divisions on the vernier scale = ..... division

; iCcro: 0=
Least count of the mi d (L ) Total number of divisions on the vernier scale

Value of one division of the main scale

\ - Amed o pe0 MM, \\
JC"—"—"' = |oo ,

N\

o



'*'CA,QLK/QMQM!,

M,QCLM @1W+P f@qn _ )O-?“l&”mmx
I ~ mm*

M‘ = l0'3‘“ " "
tpR TP E ik

= g1#aCx l0710m

-—

- Sr:"&,f po
%(—____,_a_'jigi—/————eﬂ)'—a'w fes Mﬂ- .
¢@93A°

= 1222%
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Table: For the measurement of l)zml, s T4

Num | Leftend oﬁh:uvr;gx ] Rjg'hvl end of the rings . Diameter | Square of ; Dp— D |
berof | Main Vemier | l&ﬂ » Main Vernier Total | of the ring the i ) l
rings | Scale Scale | reading Scale Scale reading (L-R) dmmclczzr - (mm)°
readin | readin (LC| (L) reading reading (R) (mm) (L-R)2 g
o X n) (mm) [ (mm) |(LCxn) (mm) D (mm)
(mm) (b) (a+b) (a) ) (a+b) D’ [‘
() | B I PR N S 7{
% | 43| 040 | Yq.68| u3 | O30 |us3e| 6de | 3e6p | 172
19 | wa | 04 |uary| Us | 046 |wrye| 609 | 996 | [1o16
18 w4 | 0032 | yq-32 | 43 0'¢L |yzs2| 4.8 | 3364 | 9,95 |
17 | 4q9 | 022 | yq.2) | Y3 060 |Yméo| S 62 | 3('CO ] q-6p
16 | Y9 42 | Ug2 | Y o'69 | U3¢y xdd | 29.40 | ofo
15 g | o€ | 4g0 ] US a1 |us19| < 9% | 2%3% | q9-F]
14 | y¢ | 694 | 49| 43 Joll: L8 96| <09 | AC-Q0 | [0:C2
13 ne 0-04 yg-@4 | U3 0qF | U39t y-9% 2371 o ke |
12 we | ©-13 | Ug 13| 4y mros |[U40S] Yrep Ji1:90 | (042
1| us 062 | Yg-e3 | 4y o4 W] uur | (400 | (077
10 | W0 | oS | ug-62| 4y 026 |44Z6| y-2f | [0:06 | tQ-10
9 | y9 | 039 | 4| uy o040 |u4a- W] 39| (<99 | (0:40
8 48 O2%F% | 4Ye39 | 4y n0:$g [uv<G| 9°6@ 1642y
7 g | O-12 | ye21x | Uy o-7 e 3:4] (169
6 yr | ©°9 Y& (2 | 49 6°f6 | Y4-0¢| 310 Q6|
5 b3 | 0@ | 4178 | 48 o0z 4503 | 9.7C | T-56
4 Yt | o.sg | 4Tse | uf” 0 '35 |ysiis | 92! 499
CALCULATIONS:
(67D
1. Radius of the curvature R of the convex surface of the plano convex lens R = --- mm

N\ N\
2. The wavelength of sodium light A is calculated by substituting value of R and \

measured.value of D2n+p -D%Y 4pR =..cm= L A°
5172.5 4

RESULT: The wavelength of sodium light = LAYSIAS N
STANDARD RESULT: The standard value of wavelength of sodium light = 5893 A°

(98]
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PERCENTAGE ERROR:

standard value—-calculated value _ 0
Percentage error = x100= ....%

0
standard value

P— HILsA°
:6M Q 100 ::12'? 2’0/0
50.23A°

PRECAUTIONS AND SOURCES OF ERROR:

(i) Glass plates and lens should be cleaned thoroughly.

(i1) Before measuring the diameter of rings, the range of the microscope should be
properly adjusted.

(iii) Cross wire should be focused on a bright ring tangentially.

(iv) Radius of curvature should be measured accurately.
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EXPERIMENT NO: . 06..

DIFFRACTION GRATING
OBJECT: To determine the wavelength of spectral lines using plane transmission grating,

APPARATUS USED:
A spectrometer, a diffraction grating of known grating element, mercury lamp (white light source), spirit level,
an electric lamp and reading lens.

FORMULA USED:
The wavelength of any spectral line is given by
1= (e + d)sind
- n
where (e+d) = grating element
0 = angle of diffraction
n = order of the spectrum
Light source

Sl st
\l P I‘ijusmcm f
3 ol , R
i f‘\» T 78
.~ Eyepiece
Collimator TR
Telescope //

Fig.1s
PROCEDURE:
This experiment is performed in the following two parts :
1. Adjustments ~ 2. Measurements N

1. Adjustments ; i
a) Spectromete} should be adjusted for parallel rays.

b) Prism table must be optically leveled using sprit level.
c) The grating is mounted on the prism table such that it is made approximately normal to the axis of the

collimator by rotating the prism table.
d) The direct image of the slit is then made to coincide with the vertical cross wire of the telescope.

2. Measurements for angle of Diffraction

a) Place the grating in its holder normal to the surface of the turn table.

1
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Rotate the telescope (without disturbing the above adjustment) to the left side of the white hight

c)

d)

OBSERVATIONS:

verniers.
Now rotate the telescope 1o the right side of the white light and note down the readimg ol both the

verniers keeping cross-wire on the corresponding spectral lines.

1. Least count of Spectrometer: | /(,o
Value of one division of main scale = .

2

Least count of spectrometer =

Determination of grating element:

value of one division on main scale

=.1. /6. Qdegree

1 inch

Total number of divisions on vernier scale

Set the cross-wire on different spectral lines one by one and note down the reading ol hoth the

(e+d)= Total number of lines per ich on the grating
(e+d)= Z'SZM _S4em e | X [0T R
‘‘‘‘‘‘ = ['GVY(O%QM
3. Measurement of the angle of diffraction:
Order of | Colour Reading of the telescope when set on the spectrum
the of the Vernier 20=1|6
spectrum lsipectral Loft side Right side a~b | degrees
ne
M.S. V.S. Total | M.S. V.S. Total
Reading | Reading | [MS+ | Reading | Reading | [MS+
(VSx (VSx
LO)] LC)]
[ order Violet V-
@ _ ’\) 162 | -3 | (63318625 @.L}\),@g,g 2 e
Vs . A
: 3YL-FT| 00316 | 34306 2€<- 28| Br26 %67 [23Y
Green \Y L~
‘ LCP-F¢7| © 166 |(5g.9) | 190 7 | O 257 |jqpg.5 21469 ("
Vs j e
330:75" | 0238 [%9.72/3F0- 2| 01267 fagp.c |317€
Yellow Vi ,
[§7:57] 02 he#70] 116" | O'2€ [191-393wo3 | (6,p
. i 33515 | O 286 330.0) (3. 28] O+ 25 |2y TR3:49
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CALCULATIONS:
1. The wavelength of spectral lines is determined using
1= (e + d)sinf

.......................................... T 39130988 B

L€ (71 S ———— v \CW);(I'GW‘(‘O/Q)(O‘273) ............
.................................................. = QUEOIIFX A0
e B LGB TLA

W s s s A(Yollous) = (164X 107 X0 290) ...

.................................................... = OO XAEE M
e B Y0 A

2. The percentage error is calculated by the formula
standard value — calculated value

% error = x 100
pervon standard value

RESULT:
The experimental and standard values of wavelength foe spectral lines of various along with the percentage

error are given below:

Colour Standqd value Experimental value Percentage gror
Violet 4047A 3413.QR° L85 ¢ A
Green 4916 A Y612 40 Ch 1%

PRECAUTIONS AND SOURCES OF ERROR:

1. The mechanical & optical adjustments of the telescope must be made carefully and correctly.
The slit should be made as narrow as possible.
Grating should be properly normal to the axis of the collimator.
The prism table must be levelled optically.
While taking observations, the prism table and telescope must be clamped.
To set the cross-wires on spectral lines of various colours tangent screw must be read.

3
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EXPERIMENT N()(j.-ff’..
WAVELENGTH OF He-Ne LASER LIGHT BY DIFFRACTION

OBJECT: To determine the wavelength of He-Ne laser light by diffraction at a single
shit.

APPARATUS USED: He-Ne laser, a single slit, a long optical bench, meter stick and
mounting devices.

slit

screen

|

ey

# He-Ne laser[]
—

H ¥

]
? LI LALL
] Optical Bench

v

Figure: Helium Neon Laser Apparatus

I
[
Il[llll]l[lllllll'llll

[

LU (L LU R UL L L L

-

2\ Figure: Diffraction Pattéyn

FORMULA USED: The wavelength of laser light is given by

a¥m

mD
Where

a = width of single slit.
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Y= distance of m" dark ring.
m=1,2,3..... order of the dark fringe.
D= distance between slit and screen.

PROCEDURE:

1. First of all mount the He-Ne laser source at one end and the screen at the opposite

end of the optical bench. Now adjust the distance between the laser source and

screen in such a way that a tiny circular patch of light is observed in the middle of

the screen.

Mount the single slit near the laser source on the optical bench.

3. Now, adjust the direction of the laser and the position of the slit to give the clearest
possible diffraction pattern on the screen.

4. Measure the distance D from the slit to the screen.
5. Now, measure the distance between the central maximum and the first, second,

third........minima on either side of central maximum.
6. Repeat this procedure for the different distance D.

o

OBSERVATIONS:
S.No. | Slit | The Half distance between nth dark fringe on the left/right and | Mean
width | distance | that of central maximum separation
gzn ?r{)m slit Between |Between |Between |Between | Between :g?:;i:;
SO |dak |dark |dak dak o fdak g il
(D) m bright bright bright bright bright (Y/m) ©
fringe fringe fringe fringe fringe
) (y2) (y3) (ya) (ys)
1. N S
- x | \
2 oS ho3s] uee | 9|13 (6.¢" | 2o | W33
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CALCULATIONS: The wavelength of the He-Ne laser light is given by

1=m 0.8 Y33l _ 0,00062%#601)
mD (03¢ :

= 6. L7601 X (0 mm
26176911 Y0 n

(A Ie276.04]

STANDARD RESULT: The wavelengthof the He-Ne laser in visible region is

632.8 nm (6328A°).
PERCENTAGE ERROR: = Standard Value—Calculated Value % 100 = 0, eﬁ/g
Standard Value
G20 e
= o5 X 0=2"%1%

PRECAUTIONS AND SOURCES OF ERROR:

1. Do not look into the laser beam; even low power laser will cause permanent
damage to your vision.
2. The slit \?&ith must be measured quite accurately. N\

3. All the measurements must be made very_',carefully otherwise lrror will appear in
result.
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EXPERIMENT NOQ.F..
NODAL SLIDE

OBJECT: - To determine the focal length of the combination of two thin convergent
lenses separated by a distance with the help of a Nodal Slide and verify
to the formula.

APPARATUS: - Nodal - Slide assembly (consisting of an optical bench. plane mirror. cross shi

and lamp) and the two given lenses.
FORMULA USED :- the focal length of the combination of two thin convergent lenses

11,1 _d
F 6 5 £
Where, F = focal length of the combination
fifh, = focal length of the two lenses
and d = distance between the two lenses.
L C N M
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METHOD: -

()

(2)

3)

“

®)

(6)

)

(8)
9

First the focal length 1) and 5 of the two given lenses are determined. . For this one of the
lenses is mounted on the nodal — slide such that its optical center lies on the axis of rotation
of nodal slide. The source of light, screen having the cross slit and plane- mirror are
mounted on the proper uprights and the heights of uprights are adjusted in such a manner
that the line Jjoining the center of each part is parallel to the bed of the bench.

The cross- slit is illuminated and the plane of the mirror is adjusted till the image of the
cross slit is formed close to the cross slit itself. If the image is blurred and not well defined
then the upright carrying the nodal slides moved towards or away [rom the slit till the image
becomes sharp and well defined. (In this position light diverging from the cross-slit emerges
as a parallel beam of light after passing through the lens. This parallel beam of light is
reflected as a parallel beam from the plane-mirror and brought to focus on the plane of the
cross- slit by the lens. In other words, the screen having the cross -slit serves as the second
focal plane for the parallel beam of light coming from the plane mirror.)

The slide is rotated slightly about the vertical axis and lateral shift of the image is observed.
If there is any shift, the position of the axis of rotation with respect to the lens is slightly
changed by moving the nodal slide on the upright by means of the screw provided for this
purpose. The sharpness of the image is disturbed. The image is refocused by moving the
upright (carrying the nodal slide) on the optical bench. Lateral shift of the image is again
observed. The same process is repeated till the image of the slit is in sharp focus and does
not show any lateral shift when the nodal slide is slightly rotated about its vertical axis. The
distance between the plane of the cross slit and the axis of rotation now gives the focal
length of the lens.

The lens is rotated through 180° and the whole process is repeated. The mean of the two
distances, thus obtained, will give the exact focal length “f” of the lens.

The first lens is removed and the second lens is mounted on the nodal- side. Its focal length
“P” is determined in the same manner as described.

To determine the focal length of the combination, the two lenses are mounted on the nodal
slide at some distance apart (the lenses are being placed equidistance and on opposite sides
of the axis of rotation). By adjusting the inclination of the plane mirror and the position of
the nodal slide the image of the cross slit is made to lie on the side of the slit itself. The shift
in the image due to a slight rotation of the nodal smtf is observed. If there is any lateral
shift, with the simultaneous fd,cusing of image a sunable position of the nodal slide is
determined for which no lateral shift of the image occurs due to a slight rotation of the nodal
slide. The distance between the plane of the screen and the axis of the rotation of the nodal
slide now gives the focal length of the combination.

Different sets of reading are to be taken by turning the faces of the lens through 180%nd
inter—changing the position of the component lenses.

The experiment is repeated for different values of x- the distance between the lenses

The focal length of the combination is also obtained theoretically for each value of x by the

formula l=—L+—1—— d ‘
F f- f £,
___hf
e+

It will be found that the experimental and theoretically values of the focal length of the

combination for given separation agree fairy well thus verifying the truth of the formula.
2
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OBSERVATIONS: -

(A)  Observation for the focal length of the first lens:

S.No. l,[ghl ~ [ Position of | Position of the axis of | focal length Mecan focal '
Incident | the cross- | rotation of the nodal | =(a-b) cm. length ‘
on slit slide :

(a) cm. (b) cm. J
Lens1 | s I'a‘c—c«% I ~ |
(0 Qo 29 Ih= Do
Other . -
face | O Bl (L’ |
Lens 2 T |
One face 5 | 2 L 2 B f, = QO‘(
Other
# e
face l d 8O

(B) Observations for the focal length of the combination:

S.No. Distance Light Position of Position of the | Focal length of
between lenses | Incident on | cross slit axis of rotation | the system
(d) cm (a) cm of the nodal F
slide (a-b) Mean
(b) cm. cm. cm.
1. One lens
5 [0 9| I
Other lens ; '
& lo 21 12
3 One lens
6 1o o‘?w\g” flef
i ) her 1 : ; =
6 Other lens 0 22,0 2.5
CALCULATION:
(A)Focal length of the coaxially convergent system is given by
1 1 1 d
—_————
Ff £, fify
_ f ] fz
fi+f,=d p 208X 1od
(a) For d=------- g ------------ cm. Qo«(%Zo‘(*@
F= _-l_l_'__Q.Q.q:..’. ______ cm. -;) (P oD £ [ Cx



ml@t MEERUT INSTITUTE ON ENGINEERING & TECHNOL oGy

(b) TFor d=-c-eomsesccmmaacssaasgn, r Doy 2048
",) ')»6)’. *2(}10(/&

o) 12730
F= f?'?zq-cm ) !
f/ = --------_(_2.;.0._'__0.-.(. ........ cm
= — 20087 cm

(B) Location of cardinal points is determined as

Fd
a) First principal point LiH, = 7 =

f2
Fd

b) Second principal point L,H; = — =

h

c) First focal point LF, = —F (1 - _‘) =
f2

d) Second focal point L,F; = +F (1 - f_) =
1

RESULTS:

From the above table it is obvious that the experimental and theoretical values of the focal length of
the system are nearly the same for each value of x separately. Hence the formula

l:_+—— & is verified
F o fi f, ff,

Percentage Error: -
Experimental Value - Calculated Value y =g
P X100 = -Q:98 7]
Experminal Value

12882 - J 2000 ' 7
o = L2 s %100 = -2:087 L g

PRECAUTIONS\

1. False images formed by partial reflection from the faces of the lenses should not be
confused with the true image of the cross-slit.

2. While determining the focal length of a single lens, its optical centre must lie on the
axis of rotation of the nodal slide. (for easy and quick setting)

3. The nodal slide should be rotated slightly about the axis of rotation.

' 4, In order to get a bright image of the slit the plane mirror should be placed as close to
the combindtion as possible.
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EXPERIMENT NO:QT..
VARIATION OF MAGNETIC FIELD

OBJECT: To study the variation of magnetic ficld along the axis of a current carrying ciicular corl and
then to estimate the radius of the coil.

APPARATUS USED: Stewart and Gee type galvanomeler, battery climinator (power supply),
connecting wires and spirit level.

FORMULA USED: The magnetic field B due to a current carrying coil at a distance x from the
center of the coil is given by:
2mnia®

10(a? + x2) 2

Where,
n = number of tums in the coil
a = radius of coil
1 = current flowing through the coil

DIAGRAM:
Compass box Coil
Scale
"k‘, '
K,
¢ o PN——
‘::L:_<
N\
. Fl’ure Appratus for variation of magnetlc field \
PROCEDURE: .

1. Set the compass into Magnetic meridian at the center of the coil.
2. Set the current in the coil such that the deflection is almost 60° & note down the value of 6, & 6, at
x =0. (At constant current)
3. Now, move the compass towards LHS for different value of x according to observations table.
4 After completing the observations of LHS take similar observations for RHS for the same value of

X.

'
‘
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OBSERVATION:

S.No. Distance of Deflection in the coil Dcﬂccliorn in the coil ]
;2‘; pecdle | Eat Direction (L.H.S.) West Direction (RHS.)
the czonx:;r LQ, 0, | Mean 6 tan 6 I 0, | 0, Mcan 6 |tan® |
of coil. ' | |

I (Cm)o o (05| @¢ |13 | &8 m”i g ; 43

2 ! 74 (19| 71 | Sy | ¥0 jgo| ge | -7

3 2 97 |#F| 7T |33 |78 |70 | 79 | 10T

4 3 72|72 T2 |30t [y |qy | 14 | 3.4¢

5 q 69 69 | 69 1‘2'60 70 Zo 70 | 2 @Y

. 6 5 ) %o | 6o | |76 |62 | 6l-§: - 9Y

- 6 &3 <2 | 26| I & :s*&” §¢ 142

8 7 yo |49 | 48 | 10 |50 | S | 82 | AT

9 s (Yo |42 | 4l |owe yau |1F 1O 50

10 10 3¢ 13¢ | 3¢S | 671 3¢ |33 | 36| O3

11 12 29 29| 29 | o.c¢C 30 |30 30 0:SH

12 14 | | | | |

13 16 | T

14 18 | |

15 20 |

@  CALCULATION & RESULY; \
1. The radius of the coil as\measured from the points of inflexion using the ?raph

=......cm. :
2. The radius of the coil as determined by the measurement of the circumference of the
coil=.....cm

[\
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GRAPH: (Between x and tan 0)

STANDARD RESULT: Radius of coil is 10 cm.

PERCENTAGE ERROR:
% error in the determination of radius of current carrying coil

Standard Value - Calculated Value
X 100
Standard Value

:T X100 = ‘"‘L """ % N

PRECAUTIONS & ERROR:
1. There should be no magnetic material or current carrying conductor in the

neighborhood of the apparatus.
2. The coil should be adjusted in the magnetic meridian carefully.
3. Initial reading of the pointer must be set as zero. If there is any error, it must be

taken into account while recording the deflection.
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B H CURVE (HYSTERESIS CURVE)
OBJECT: To draw the hysteresis curve of the given ferromagnetic material by
C.R.O.
APPARATUS USED: A step down transformer. specimen transformer hysteresis
loss of which is to be calculated, resistor (50 k€ potentiometer). capacitor, a ¢
voltmeter. a ¢ milliammeter, Rheostat (10 ohm).
CIRCUIT DIAGRAM : Circuit is shown in figure. Step down transformer
converts 220 volt a.c. to 12 volt a.c.. A-A points are connected to X — plates of
C.R.O. and B-B points to Y-plates of C.R.O.

PROCEDURE:
1. Plug in A. C. Mains and switch ON the instrument. Short the A sockets with

lead provided with the kit.

2. Connect C. R. O. leads in X and ground terminals of the kit.

3. Also connect Y terminals to C. R. O.’s Y connector and ground to ground
terminal.

4. Switch on the C. R. O. and by putting the time switch at X-Y Mode.

5. Trace the curve by adjusting X and Y control of C. R. O. and that of B.H.

curve set up mark potentiometer and select.

6. Adjust the shape of curve by inserting the iron rods in the coil.
N\

)
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B —H Curve

. RESULT: The hysteresis curve of the specimen transformer is shown on the trace
paper.

PRECAUTIONS:
1. Attenuator of C.R.O. should be kept at a suita

and Y amplifiers should not be disturbed after adjusting it once in the whole

ble position.The positions of X

experiment.
2. Variations in the supply voltage will affect the tracing of the curve on the

paper.
3. Handle C.R.O. carefully.
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hysteresis curve of the specimen

J
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