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1.SPECIFIC RESISTANCE OF THE MATERIAL OF THE COIL USING METRE
BRIDGE

AIM To determine the specific resistance of the material of the given coil using
metre bridge

APPARATUS REQUIRED Meter bridge, galvanometer, key, resistance box,
connecting wires, Lechlanche cell, jockey and high resistance.

FORMULA

Xmr?

LQm

p:

where, p — Specific resistance of the given coil (Qm)
X — Resistance of the given coil (Q)

R — Known resistance (Q)

L — Length of the coil (m)

r — Radius of the wire (m)

CIRCUIT DIAGRAM

R X
— AVAM_

W G, @ 3 o G, [

Procedure

> The arrangement of the apparatus should be as shown in the circuit diagram.
> All the other connections should be as shown in the circuit diagram.

» W.ith a suitable resistance included in the resistance box, the circuit is
switched on

> By moving the jockey over the wire, the point on the wire at which the
galvanometer shows null deflection i.e., balancing point J is found.

> The balancing length AJ=1 is noted.

> The unknown resistance X; is found using the formula X; = w
> The experiment is repeated for different values of R.

> The same procedure is repeated after interchanging R and X.

> The unknown resistance X,is found using the formula X, = (10121_1)
> The experiment is repeated for same values of R as before.

> The resistance of the given coil is found from the mean value of X1 and X2.
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> The radius of the wire r is found using screw gauge

> The length of the coil L is measured using meter scale.

From the values of X, r and L, the specific resistance of the material of the
wire is determined

OBSERVATION

length of the coil, L =100cm=1m

Table 1 To find the resistance of the given coil

S.NO Resistance(R | Before interchanging After interchanging Mean
(Q)) X1+X
41 2
Balancing XlzR(100—1) Balancing X,= Rl X==-)
length [ (cm L' |length I (cm (100-0)
gth L (em)| (¢ gth L (em |
1 2 25.9 5.772 74 5.692 5.732
2 3 34.1 5.798 65.8 5.772 5.785
3 4 40.9 5.780 59.1 5.779 5.736
Mean resistance(X) 5.751
Table 2 To find the radius of the wire
Zero error = Nil
Zero correction = Nil L.C=0.01lmm
S.NO | PSR(mm) | HSC(div) | Total reading = Corrected reading=
PSR + (HSC X LC)Ymm TR + ZCmm
1 0 58 0.58 0.58
2 0 58 0.58 0.58
3 0 59 0.59 0.59
4 0 58 0.58 0.58
5 0 59 0.59 0.59
Mean diameter (d) 0.584
Radius of the wire (r)=d/2 r =0.584/2=0.292mm

Radius of the wirer =0.292 x 10 3m
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CALCULATION

_R(100-1) _ Rl
X1= 1 XZ_(100—1)
2X74 148
,=——— = — =5.692
X _2(100-25.9) _ 2x74.1 _ 148.2 (100-74) 26
1™ 250 7 259 259
X,=5.692
X,=5.772
_R(100-]) _ Rl
X1= 1 XZ_(100—1)
3X65.8 197.4
2= == =5772
X _3(100-34.1) _ 3x659 _ 1977 (100—65.8) 34.2
1 34.1 34.1 34.1
X,=5.772
X,=5.798
_R(100-]) _ Rl
X1= 1 Xz_(100—1)
_ 4x591 2364
y —H(100-409) _ 4x59.1 _ 2364 27(100-59.1) ~ 59.1 =5.692
1™ 409 7 409 ~ 4009
X,=5.692
X,1=5.780
X +X 5.772+5.692  11.464 X +X 5.798+5.772  11.570
MeanX = /—2 = = =5732 | X =—"-2= = =5.785
2 2 2 2 2 2
X +X 5.780+5.692  11.472
x =582 - = =5.736 |
2 2 2 Mean resistance(X)
5.732 +5.785+5.736  17.253
3 3
. i \ i Xmr?
Specificresistance of the given wire p = 7

Resistance of the wire(X) = 5.751Q
Radius of the wire(r) = 0.292 X 1073m
Length of the wire(L) = 1m
5.751 x 3.14 X 0.292 x 0.292 x 107°

1

Specificresistance of the given wire p =

5.751 x 3.14 x 0.292 x 0.292 x 10~°
1

p =
p = 1.550 x 10~Qm

RESULT: The Specificresistance of the given wire p = 1.550 x 10°Qm
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2.HORIZONTAL COMPONENT OF EARTH'S MAGNETIC FIELD USING TANGENT
GALVANOMETER

AIM : To determine the horizontal component of the Earth’s magnetic field using tangent
galvanometer

APPARATUS REQUIRED Tangent galvanometer (TG), commutator, battery, rheostat,
ammeter, key and connecting wires.

FORMULA
Honk
By = Tesl
b= (Tesla)

k

(4)

" tané

where, By — Horizontal component of the Earth’s magnetic field (T)
o — Permeability of free space (41 x 107" H m-1)

n — Number of turns of TG in the circuit (No unit)

k — Reduction factor of TG (A)

r — Radius of the coil (m)

CIRCUIT DIAGRAM

PROCEDURE

The preliminary adjustments are made
The connections are made as shown in circuit diagram

The number of turns n is selected and the circuit is switched on.

YV V V VY

The range of current through TG is chosen in such a way that the deflection of the
aluminium pointer lies between 30°-60°
» A suitable current is allowed to pass through the circuit, the deflections 6:and 62 are

noted from two ends of the aluminium pointer.
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Now the direction of current is reversed using commutator C, the deflections 8sand 04in

the opposite directions are noted.

The mean value 6 of 01, 62, Bsand 84is calculated and tabulated.

The reduction factor k is calculated for each case and it is found that k is a constant.

The experiment is repeated for various values of current and the readings are noted and
tabulated.

The radius of the circular coil is found by measuring the circumference of the coil using a
thread around the coil.

From the values of r, n and k, the horizontal component of Earth’s magnetic field is

determined

OBSERVATION
Number of turns of the coiln=2

Circumference of the coil (2nr) =50cm =50 x 1072

-2
Radius of the coil 7 = 222~ = 7.961 x 10~2m
S.NO| Current(l)| Deflection in TG (IN Degree) Mean i
(A) ) ) ) ) 0 (in degree) | k = A
' ’ ’ é tan @ (4)
1 1.4 31° 31° 31° 31° 31° 2.329
2 1.6 36° 36° 36° 36° 36° 2.202
3 1.8 40° 40° 40° 40° 40° 2.145
4 2 44° 44° 44° 44° 44° 2.071
2.187
Mean (k)
Calculation
. I
I)lk = E(A)
lk=—2_ =% —2329
tan31°  0.6009
2k =—2_=_2° —2202
tan36°  0.7263
3k=—2_=2% — 2145

tan 40° 0.8391
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2 2

4.k = = = 2.071

tan44°  0.9657

2.329 + 2.202 + 2.145 4+ 2.071

Mean (k) = 2 = 2.187
i)To find
By — Horizontal component of the Earth’s magnetic field

Honk
By = Tesla

b= (Tesla)

Here

Lo =4 XTXx10""H/m

n — number of turns of TG in the circuit = 2
k — reduction factor of TG = 2.187 A

r — radius of the coil = 7.961 x 10™?m

b 4x314x1077 X 2 % 2.187
H™ 2 %X 7.961 X 102

_ 4x3.14X 107> x 2.187

By =
H 7.961

B — 27.468 x 107>
H™ 7.961

By = 3.405 X 10 >Tesla

RESULT

www.Trb Tnpsc.Com

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

3.405 x 10 °Tesla
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3.COMPARISON OF EMF OF TWO CELLS USING POTENTIOMETER

AIM To compare the emf of the given two cells using a potentiometer

APPARATUS REQUIRED Battery eliminator, key, rheostat, DPDT switch, Lechlanche and
Daniel cells, galvanometer, high resistance box, pencil jockey and connecting wires

FORMULA
g L

no unit
5 1 ( )

where,
&1 and g, are the emf of Lechlanche and Daniel cells respectively (V)
l; and I, are the balancing lengths for Lechlanche and Daniel cells respectively (cm)

CIRCUIT DIAGRAM

|1 [ e 3 M
1F L ! Rh
Bt K
A B
c, —
C
Cs
|_| —
Ez
PROCEDURE

% The apparatus is arranged as shown in the circuit diagram.

% The primary circuit consisting of battery, key and rheostat is connected to the
potentiometer in series.

% The positive poles of the cells are connected to terminals C1 & C2 and the negative
poles to terminals D1 & D2 of the DPDT switch. The potentiometer is connected to
the common terminals C and D as shown in the circuit.

% Using the two-way key, Lechlanche cell is included in the circuit. By sliding the
jockey on the potentiometer wire, the balancing point is found and the corresponding
balancing length is measured.

« Similarly, the balancing length is found by including Daniel cell in the circuit.

% The experiment is repeated for different sets of balancing lengths by adjusting the
rheostat.

% From different values of I; and 1, , the ratio of emf of the two cells is calculated.
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OBSERVATION

Table: To find the ratio of emf of two cells

S.NO | Balancing length for Balancing length for P
. 1 1 .
lechlanche cell I; cm Daniel cell l,em ==L (no unit)
2 2
1 598 446 1.341
2 686 497 1.380
3 725 526 1.378
4 762 553 1.378
5 789 572 1.379
Mean (ﬁ) 1.371
&2
CALCULATION
1 81_11_598_1341
‘e, 1, 446
2 81—11—686—1380
e, 1, 497
3 81—11—725—1378
.82_12_526_ .
4 81—11—762—1378
‘e, 1, 553
5 81_11_789_1379
' ) - lz < 572 \
&4 1.341+1.380+1.378+1.378 +1.379
Mean <?> = 5 =1.371
2

RESULT
Ratio of emf of the given two cells(<%) = 1.371( nounit)
)
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4. REFRACTIVE INDEX OF THE MATERIAL OF THE PRISM

AIM To determine the refractive index of the material of a prism using spectrometer

APPARATUS REQUIRED Spectrometer, prism, prism clamp, sodium vapour lamp, spirit
level.

FORMULA

sin(5)

sin (‘%)

U= (no unit)

where,
M — Refractive index of the material of the prism (No unit)
A — Angle of the prism (degree)

D — Angle of minimum deviation (degree)

2

2A

PROCEDURE

Least count

1 MSD = 30’

Number of vernier scale divisions = 30

For spectrometer, 30 vernier scale divisions will cover 29 main scale divisions.
.. 30 VSD =29 MSD

Or1VsD = %MSD

Least count (LC) =1 MSD - 1VSD
1

LC =—MSD
30

1 .
LC==—=x30=1'
30
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The preliminary adjustments of the spectrometer is made, the slit is illuminated with
sodium vapor lamp

i)Determination of angle of the prism (A)

» The prism is placed on the prism table with its refracting edge is facing the
collimator.

» The light emerging from the collimator is incident on both reflecting faces of the
prism and is reflected.

» The telescope is rotated towards left to obtain reflected image of the slit from face
1 of the prism vernier A and vernier B readings are noted

» The telescope is now rotated towards right to obtain the reflected image from face
2 of the prism. As before, the readings are taken.

> The difference between the two readings gives 2A from which the angle of the
prism A is calculated.

Determination of angle of minimum deviation (D)

>

The prism table is rotated such that the light emerging from the collimator is
incident on one of the refracting faces of the prism, gets refracted and emerges
out from the other refracting face.

The telescope is turned to view the refracted image.

Looking through the telescope, the prism table is rotated in such a direction that
the image moves towards the direct ray.

At one particular position, the refracted ray begins to retrace its path. The
position where the refracted image returns is the position of minimum deviation.

The telescope is fixed in this position and is adjusted until the vertical cross-
wire coincides with the refracted image of the slit.

The readings are taken from both vernier scales.

The prism is now removed and the telescope is rotated to obtain the direct ray
image and the readings are taken.

The readings are tabulated and the difference between these two readings
gives the angle of minimum deviation D.

From the values of A and D, the refractive index of the material of the glass
prism is determined.
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OBSERVATION

Table 1 To find the angle of the prism (A)

www.Trb Tnpsc.Com

Image Vernier A Vernier B

MSR VC | TR MSR VC | TR
Reflected image 36° 12 | 36°12' 216° 16 | 216°16'
from face 1
Reflected image 156° 16 | 156°16' 336° 20 |336°20
from face 2
Difference 2A 156°16'-36°12'=120°4"' 336°20'-216°16'=120°4'

Mean 2A=

120°4'+120°4' _ 240°8'

2

= 120°4'

120°4'
2

Mean A =

=60°2'

= The angle of the given prism A = 60°2'

Table 2 To find the angle of minimum deviation (D)

Image Vemiergh Vernier B

MSR |VC |TR MSR VC TR
Refracted image 39° 12 | 39°12' 219° 12 219°12'
Direct image 0° 0 0°0’ 180° 0 180°0'

Difference D

39°12'-0°0'=39°12'

219°12'-180°0'=39°12"

Mean D=39°12'

= The angle of minimum deviation D = 39°12'
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CALCULATION

sin(442)
p=———"0—
sin (7)
<60°2’ + 39°12'>
n 2
H= . <60°2’>
sSin )
(99°14’)
M\
= (60°2’)
sSin 7
_sin(49°37')
H= sin(30°1")
sin(49°37") = 0.7617 ,  sin(30°1)) = 0.5015
0.7617 _
" 0.5015 =1.518
RESULT:

Refractive index of the material of the prism=1.518 (No unit)
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S.WAVELENGTH OF THE CONSTITUENT COLOURS OF A COMPOSITE LIGHT USING
DIFFRACTION GRATING AND SPECTROMETER

AIM : To determine the wavelength of the constituent colours of a composite light using
diffraction grating and spectrometer

APPARATUS REQUIRED Spectrometer, mercury vapour lamp, diffraction grating, grating
table, and spirit level.

FORMULA

_ sin HAO
~ nN

where, A — Wavelength of the constituent colours of a composite light (A°)

N — Number of lines per metre length of the given grating (No unit) (the value of N for the
grating is given) 6000 lines per centimetre

n — Order of the diffraction (No unit)
8 — Angle of diffraction (degree)

PROCEDURE

Least count

1 MSD = 30’

Number of vernier scale divisions = 30

For spectrometer, 30 vernier scale divisions will cover 29 main scale divisions.
.. 30 VSD =29 MSD

Or1VsD = %MSD

Least count (LC) =1 MSD —1VSD

1
LC =-—=MSD
30

1 .
LC==—=x30=1'
30

The preliminary adjustments of the spectrometer is made, the slit is illuminated with
mercury vapor lamp

Adjustment of the grating for normal incidence
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>

>

The telescope is exactly opposite to the cross wires made coincide with the
image of the slit

The prism table is adjusted such that the two-venier readings are 0° and
180° .In this position the vernier table screw is fixed. This is the reading for
the direct ray.

Now the telescope is turned through 90°

The grating is placed on the prism table vertically the grating is adjusted,
such that the reflected image of the slit is made to coincide with the vertical
cross wires of the telescope

Now the vernier disc is released. The vernier disc along with grating table is
rotated through an angle of 45° in the appropriate direction such that the light
from the collimator is incident normally on the grating

Determination of wave length of the constituent colours of the mercury
spectrum

>

>

>

>

>

The telescope is turned opposite to the collimator and focuses the telescope
on to the left side first order spectrum.

The vertical wire is made to coincide with the violet spectral line and note
the readings of VA,VB

Repeat the experiment for the other spectral lines and the readings are
tabulated

Now the telescope is focused on the right side of the spectral line, the
experiment is repeated above from violet to red and the readings VA’, VB’
are noted in the tabular colum

The difference between these two readings gives the value of 20 for the
particular spectral line.

DIAGRAMS

Ficure (bY Ancle of diffraction
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OBSERVATION

Least count=1' Direct ray reading : 0° & 180°

- Diffracted ray reading( in Degree) Difference (26) (7]
° . LEFT RIGHT In degree In

o < - - . -

== Vernier A Vernier B VernierA Vernier B VER |VER | MEAN |degre
59 MSR vV | TR MSR |V |TR MSR VC | TR MSR [V |TR A B €

O = C C C

Blue 209° 12 | 209°12' | 29° 15 | 29°15' | 239° 12 | 239°12' | 59° 15 | 59°15' | 30° 30° 30° 15°

Green | 205°30' | 22 | 205°52' | 25°30' | 22 | 25°52' | 242°30' | 12 | 242°42" | 62°30' | 12 | 62°42' | 36°50' | 36°50' | 36°50" | 18°25'
Yellow | 204°30' | 6 | 204°36' | 24°30' | 8 | 24°38' | 243°30' |6 |243°36' |63°30' |8 |63°38'|39° 39° 39° 19°30'
Red 202°30" | 20 | 202°50" | 22°30" | 12 | 22°42' | 246°30' | 20 | 246°50' | 66°30' | 12 | 66°42' | 44° 44° 44° 22°

VERNIER CALCULATION

total reading = MSR + (VC X LC)

total reading = 209° + (12 x 1") = 209°12’
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Calculation

To find the wave length of prominent colours of the mercury spectrum

i)

i)

For blue

sin 6
lue A =
for blue _y

Here 6 = 15° n=1 N =6000lines /cm = 6 X 10°lines/m

sin 15°
“forblue A =12 10¢
sin 15°

T 1x6x105
sin 15° = 0.2588
0.2588

T 1x6x105
A =0.04313 X 10™>m

1 =4313x107°x 10°m
Ap = 43134°

For Green
sin 6
nN
Here 6 = 18°25' n=1 N =6000lines /cm = 6 X 10°lines/m
sin 18°25’
T 1x6x105

sin 18°25" = 0.3159

_0.3159

T 1x6x10°

03159 x 107°

B 6
1 =10.05265 x 10™5m
A=5265x10"°%x 10"°m

for Green A =

ﬂg = 5265A4°
For Yellow
sin @
for Yellow A =
Here 6 = 19°30" , n=1 N =6000lines /cm = 6 X 10°lines/m
_sin 19°30’
 1x6x105
sin 19°30" = 0.3338 -
_0.3338
1x6x105
0.3338 x 107>
A= c

A =0.05563 X 10™°>m
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1 =5563x 1075 x 10™°m
)Ly = 55634°

For Red
sin @

for Red A = —

Here§ =22°, mn=1 N =6000lines /cm= 6x 10°lines/m
sin 22°
T 1x6x10°
sin 22° = 0.3746
0.3746

T 1x6x10°
03746 x 1075

B 6
1 =0.06243 X 107 5m
1=6243 x 1075 x 10~ 5m
A, = 62434°

RESULT

1. The wavelength of blue line 1, = 4313 x 10~ 1%m

2. The wavelength of green line 1, = 5265 x 107 1%m
3. The wavelength of yellow line 4, = 5563 x 10~ 1%m

4. The wavelength of red line 4, = 6243 x 107 1%
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6. VOLTAGE-CURRENT CHARACTERISTICS OF A PN JUNCTION DIODE

AIM To draw the voltage-current (V- I) characteristics of the PN junction diode and to
determine its knee voltage and forward resistance.

APPARATUS REQUIRED PN junction diode (IN4007), variable DC power supply, milli-
ammeter, micro-ammeter, voltmeter, resistance and

FORMULA :
Forward resistance of the PN junction diode

o AV

I AL
Where,
AVy - change in forward voltage (volt)
AlIr - change in forward current (volt)
CIRCUIT DIAGRAM

N g m— P N E
N ——
1 1
Figure (a) PN junction diode and its symbol (Silver ring denotes the negative terminal of the diode)
470 © mA 470 O LA

\

- L HA
AN—ED AN >
+ + A - -
= (0-2V) IN4007 % %) (0-15V) IN4007
p -~ + —

Figure (b) PN junction diode in forward bias Figure (c) PN junction diode in reverse bias
PROCEDURE
1) Forward bias characteristics

e

%

X/
X4

L)

X/
X4

L)

e

AS

K/ 7/
L X X g

YV V

The connections are made as in the circuit..

The voltage across the diode can be varied with the help of variable DC power
supply..

The forward voltage ( VF ) is increased from 0.1 V to 0.8 V in suitable equal steps.
The corresponding current ( IF ) is noted from milli ammeter. VF and IF are positive..
A graph is drawn by taking VF along X-axis and IF along Y-axis.

From the forward characteristic curve, knee voltage is marked and noted. The
reciprocal of the slope gives the forward resistance of the diode.

i) Reverse bias characteristics

The connections are made as in the circuit

The voltage across the diode can be varied with the help of variable DC power supply
The reverse voltage ( VR ) across the diode is increased from 1 V in steps of 1 V upto
5V
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» The corresponding current IR is noted from the micro ammeter VR and IR are
negative.

» The reverse voltage Vr and reverse current Ir are taken as negative
» A graph is drawn by taking VR along negative X-axis and IR along negative Y-axis.

OBSERVATION
Table 1 Forward bias characteristic curve

S.NO Forard bias voltageVe | Forwardbias current I¢

(in volt) (milli ampere)

1 0.1 0

2 0.2 0

3 0.3 0

4 0.4 0

5 0.5 0.5

6 0.6 3.5

7 0.7 17.5

8 0.8 24.5

Table 2 Reverse bias characteristic curve

S.NO Reversebias voltageVgr | Reversebias current Ir
(in volt) (microampere)
1 1 50
2 2 70
3 3 90
4 4 100
5 5 110
6 6 120
7 7 130
8 8 140
9 9 150
10 10 160

Kindly Send Me Your Key Answer to Our email id - Padasalai.net@gmail.com


https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m

{ ; i1 T .Com
WWWPadasalgl Net g S A rb Tnpsc (,omv
gl.fh ~ ATr 3 Tn H-axl tewm= oL i
e Qa3 tam = A
R :_"L'_:é“ﬂ ol fih
F Slql —Z_,A,
o 24
s~ 4 %
TRy
& g g LIBEIRE DI
|3.S.’.(61 - e rbrng bheed igets e rdiue (4 So00 »)
3 ] i
= T ol
E i) Ly
L
g
£5)
>
-{v \'t' --------------- :
Lo "
&———-ﬁ‘ foyTps
i G e 4 »] 5.1 &8 o4 o5 b o7 OF
é—_’VO(“ EHETTU IR v»(«lr*—\a——’}
1
3
>
»
Y
u
e J
KES
i Secds: [0
SR RS0 TN O PSR VP | S L R R
B B o e Bl S SUEEE T O R

Kindly Send Me Your Key Answer to Our email id - Padasalai.net@gmail.com


https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m

www.Padasalai.Net www.Trb Tnpsc.Com

CALCULATION :
» From the graph, the knee voltage is = 0.55 V
= Also from the graph,

AV.=01V
Al;=13.5mA=135X 103 A
lome — Al
Slope = AV,
1 AVy
RF = = —_—
SLOPE Al
R, = 01 = 7.407Q
F7135%x103
RESULT

The V-I characteristics of the PN junction diode are studied.
(1) Knee voltage of the PN junction diode = 0. 55 V

(2) Forward resistance of the diode ; RF = 7. 407 Q
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7.VOLTAGE-CURRENT CHARACTERISTICS OF A ZENER DIODE

AIM :

To draw the voltage-current (V-1) characteristic curves of a Zener diode and to determine its
knee voltage, forward resistance and reverse breakdown voltage.

APPARATUS REQUIRED :

Zener diode 175.6V, variable dc power supply (0 — 15V), milli ammeter, volt meter,

470 Q resistance, and connecting wires.

FORMULA :
Forward resistance of the PN junction diode

Where,
AVf — change in forward voltage (volt)

AIf — change in forward current (volt)

CIRCUIT DIAGRAM

i)Forward bias characteristics

>

A\

to the negative terminal of the DC power supply.

tabulated.

The connections are given as per the circuit diagram.

The voltage across the diode can be varied with the help of the variable DC power supply.

The forward voltage (VF) across the diode is increased from 0.1V in steps of 0.1V up to 0.8V
and the forward current (IF) through the diode is noted from the milli-ammeter. The readings are

S
/o N
\ L/
mm crpe—
P N
ure (a) Zener diode and its symbol (The black colour ring denotes the negative terminal of the
le)
470 Q L mA 470 © LmA_
AN\ \JI"\ AN @
- . + + + | | — 0.
S (0-12V) 175.6v_ VW == (0-95V) 175.6V 4n
= ) , 2 )
Figure (b) Zener diode in 1 Figure (c) Z tiod bias

In the forward bias, the P- region of the diode is connected to the positive terminal and N-region
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The forward voltage and the forward current are taken as positive.

A graph is drawn taking the forward voltage along the x-axis and the forward current along the y-
axis.

The voltage corresponding to the dotted line in the forward characteristics gives the knee
voltage or threshold voltage or turn-on voltage of the diode.

The slope in the linear portion of the forward characteristics is calculated. The reciprocal of the
slope gives the forward resistance of the diode.

il) Reverse bias characteristics

In the reverse bias, the polarity of the DC power supply is reversed so that the P- region of the
diode is connected to the negative terminal and N-region to the positive terminal of the DC
power supply

The connections are made as given in the circuit diagram.

The voltage across the diode can be varied with the help of the variable DC power supply.

The reverse voltage (VR) across the diode is increased from 0.5V in steps of 0.5V up to 6V and
the reverse current (IR) through the diode is noted from the milli-ammeter. The readings are
tabulated.

Initially, the voltage is increased in steps of 0.5V. When the breakdown region is approximately
reached, then the input voltage may be raised in steps of, say 0.1V to find the breakdown
voltage.

The reverse voltage and reverse current are taken as negative.

A graph is drawn taking the reverse bias voltage along negative x-axis and the reverse bias
current along negative y-axis.

In the reverse bias, Zener breakdown occurs at a particular voltage called Zener voltage VZ
(~5.6 to 5.8V) and a large amount of current flows through the diode which is the characteristics
of a Zener diode.

The breakdown voltage of the Zener diode is determined from the graph as shown.
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OBSERVATION Table 1 Forward bias characteristic curve

S.NO Forward bias voltage Vg Forward bias current Ig
(volt) (mA)
1 0.1 0
2 0.2 0
3 0.3 0
4 0.4 0
5 0.5 0
6 0.6 01
7 0.7 17
8 0.8 104
9 0.9 24.5

Table 2 Reverse bias characteristic curve

S.NO Reverse bias voltage Vi Reverse bias current Ig

(volt) (mA)

1 1 0

2 2 0

3 3 0

4 4 0

) 5 6

6 5.45 34.8
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CALCULATION

From the graph
The knee voltage is= 0.65V
AVF = O-1V

Al =7 x 10734

Al
SLOPE = —E£
AVE

F d resist R, = 1 _ AV

orwara resitstance F = Slope = AIF

1
— = 0.0143 x 10°

F d resistance Ry = ————
orwar i F =510

Forward resistance Ry = 14.3Q)

RESULT :

The V-I characteristics of the Zener diode are studied.

(1) Forward resistance of the diode : RF = 14.3 Q
(2) Knee voltage = 0. 65V

(3) The breakdown voltage of the Zener diode: Vz=5.4V

www.Trb Tnpsc.Com
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8. CHARACTERISTICS OF A NPN-JUNCTION TRANSISTOR IN COMMON
EMITTER CONFIGURATION

AIM To study the characteristics and to determine the current gain of a NPN junction
transistor in common emitter configuration.

APPARATUS REQUIRED Transistor - BC 548/BC107, bread board, micro ammeter, milli
ammeter, voltmeters, variable DC power supply and connecting wires.

FORMULA
. AVgg g AVeg
Dr = (E)VCE Q i)rg = (E)IB Q
Al
lll) ,8 = (ﬁ)VCEno unit

Where, r; — Input impedance (Q)

AVge — The change in base-emitter voltage (volt)
Alg — The change in base current (uA)

ro — Output impedance (Q)

AVce — The change in collector-emitter voltage (volt)
A Ic — The change in collector current (mA)

B — Current gain of the transistor (No

CIRCUIT DIAGRAM

4
Fara
< %"JA
10402 1, ~ ™
. FiviTy . + ®— B K L +
| T . + ,
+ | + TN E A\ _Vee
\." ?‘, ! CE
BEB _"7 @_ \'.7 EE ¢ J l}. - \‘

Figure (b} NPN junction transistor in CE configuration

PROCEDURE

» The connections are given as shown in the diagram.

» The current and voltage at the input and output regions can be varied by adjusting
the DC power supply.

(i) Input characteristic curve: Vge Vs Ig (Vce constant)

» The collector-emitter voltage Ve is kept constant.
» The base-emitter voltage VBE is varied in steps of 0.1V and the corresponding base

current (Ig) is noted. The readings are taken till Vce reaches a constant value.
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» The same procedure is repeated for different values of Vce. The readings are
tabulated.

» A graph is plotted by taking Vge along x-axis and g along y-axis for both the values of
Vce.

» The curves thus obtained are called the input characteristics of a transistor.

» The reciprocal of the slope of these curves gives the input impedance of the

transistor
S.NO Vg = 1V Vg = 2V
VBE (volt) Ig (nA) VBE (volt) Ig (nA

1 0.1 0 0.1 0

2 0.2 0 0.2 0

3 0.3 0 0.3 0

4 0.4 0 0.4 0

5 0.5 2 0.5 2

6 0.6 6 0.6 6

7 0.7 30 0.7 34

8 0.8 70 0.8 80

(ii) Output characteristic curve: VCE vs IC (IB constant)

» The base current Ig is kept constant.

» Vce is varied in steps of 1V and the corresponding collector current IC is noted. The
readings are taken till the collector current becomes almost constant.

> Initially I is kept at 0 mA and the corresponding collector current is noted. This
current is the reverse saturation current lcgo.

» The experiment is repeated for various values of IB. The readings are tabulated.

» A graph is drawn by taking Vce along x-axis and IC along y-axis for various values of

» The set of curves thus obtained is called the output characteristics of a transistor.

» The reciprocal of the slope of the curve gives output impedance of the transistor.
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S.NO Ig = 20pnA Iz = 40pA
Vee (V) Ic _(mA) Vee (V) Ic _(mA)

1 0.1 0 0.1 0

2 0.2 3.5 0.2 9.5

3 0.3 4 0.3 10.5

4 04 4 0.4 11

5 0.5 4 0.5 11

6 0.6 4 0.6 11

7 0.7 4 0.7 11

8 0.8 4 0.8 11

9 0.9 4 1.9 11

10 1 4 1 11

(iii) Transfer characteristic curve: Ig vs Ic (Vce constant)

> The collector-emitter voltage Ve is kept constant.

» The base current IB is varied in steps of 10 yA and the corresponding collector

current IC is noted.
» This is repeated by changing the value of Vce. The readings are tabulated.

» The transfer characteristics is a plot between the input current IB along x-axis and the

output current Ic along y-axis keeping Vce constant.

» The slope of the transfer characteristics plot gives the current gain 8 can be

calculated.
S.NO Vg = 1V Vcg = 2V
Ip (pA Ic. (mA) [Iy (pA Ic (mA)
1 0 0 0 0
2 20 5 20 6
3 40 10 40 11
4 60 16 60 17
5 80 22 80 23
6 100 27 100 29
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CALCULATION

1) Input impedance

; AVgg
Input impedance r; =
Al
Alg
FROM Graph slope = AV
. 1 AVgg
Input impedance r; = STOPE = Al
. 0.1
Input impedance r; = 20 < 105

Input impedance r; = 0.0025 x 107°
Input impedance r; = 2500Q

2)Output impedance

. AVer
Output impedance r, =
Al¢
Al¢
FROM Graph slope = Ao
. 1 AVeg
Input impedance r; = SLOPE = Al
. 0.2
Input impedance r; = 05 X103

Input impedance r; = 0.4 x 1073

Input impedance r; = 4000
3)Current gain

C t gai Ale
urrent gain § = Al,
Al
FROM Graph slope = —
Alg
Current gain f§ = Slope = —
Alg
C t oain B = 11x 1073
urrent gain § = 31 X 10-6

Current gain = 0.355 x 103
Current gain 8 = 355(no unit)
RESULT

i) The input, output and transfer characteristics of the NPN junction in common emitter mode
are drawn.

i) (@) Input impedance = 2500Q
(b) Output impedance = 400Q
(c) Current gain B = 355(no unit)
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9.VERIFICATION OF TRUTH TABLES OF LOGIC GATES USING INTEGRATED
CIRCUITS

AIM To verify the truth tables of AND, OR, NOT, EX-OR, NAND and NOR gates using
integrated circuits

COMPONENTS REQUIRED AND gate (IC 7408), NOT gate (IC 7404), OR gate (IC 7432),
NAND gate (IC 7400), NOR gate (IC 7402), X-OR gate (IC 7486), Power supply, Digital IC
trainer kit, connecting wires.

BOOLEAN EXPRESSIONS
1)AND gate Y=A-B
2)ORgate Y=A+B
3)NOTgate Y=4

4 EX-ORgate Y =AB+ AB
5) NAND gate Y = AB

6) NORgate Y=A+B

PROCEDURE
* To verify the truth table of a logic gate, the suitable IC is taken and the connections are

given using the circuit diagram.

* For all the ICs, 5V is applied to the pin 14 while the pin 7 is connected to the ground.
* The logical inputs of the truth table are applied and the corresponding output is noted.
« Similarly the output is noted for all other combinations of inputs.

* In this way, the truth table of a logic gate is verified.

1)AND gate Y=A4"B
PINDIAGRAM , SYMBOL, TRUTH TABLE ,VERFICATION TABLE

g g SYMBOL

[=.#]

g 1

= A — Y=AB
U

L] Tod Lo Lo LT [ )
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TRUTH TABLE VERIFICATION TABLE
A B Y=A'B A |B Y=A-B
0 0 0 o |o oV
0 1 0 0o |1 oV
1 0 0 1 |0 oV
1 1 1 1 1 5V

2)ORgate Y=A4A+B
PINDIAGRAM , SYMBOL, TRUTH TABLE ,VERFICATION TABLE

. F SYMBOL
Y EEEEFEEEE :
s [ é g A Y=A+B
= < -
§ ) I~ . B - .
)
z O
aND
TRUTH TABLE VERIFICATION TABLE
A B Y=A4A+B A B Y=A'B
o |o |ov
o | o] o
0 1 1 0 1 sV
1 0 1 1 0 5V
1 1 1 1 1 5V

3)NOTgate Y=4
PINDIAGRAM , SYMBOL, TRUTH TABLE ,VERFICATION TABLE

clalaiclaloin SYMBOL
2| < )

% >§ D*D*D&D* A ]

2 [® >
E - - - n «
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TRUTH TABLE

A

Y=A4

4 EX-OR gate Y =AB+ AB
PINDIAGRAM , SYMBOL, TRUTH TABLE ,VERFICATION TABLE

www.Trb Tnpsc.Com

VERIFICATION TABLE

A Y=4
0 SV
1 ov

alnlalaiaiolo
5 SYMBOL
o
% |
) o A YoRR4AT
[ =
aNo
TRUTH TABLE VERIFICATION TABLE
A B Y = AB + AB A B Y = AB + AB
0 0 ov
0 0 0
0 1 1 0 1 5V
1 0 1 1 0 5V
1 1 0 1 1 ov
5) NAND gate Y =4B
PINDIAGRAM , SYMBOL, TRUTH TABLE ,VERFICATION TABLE
8
S [=] [=1 [=1 [=1 [=1 [-1 [-] SYMBOL
§ S _‘:—FD:- EDJ A— Y=AB
IR b
]
& -1 [-] -1 [0 [ [
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TRUTH TABLE

A B

Y =

AB

Pk O |o
= |O |k |O

1
1
1
0

PIN DIAGRAM-IC 7402

6) NORgate Y=A4A+B
PINDIAGRAM , SYMBOL, TRUTH TABLE ,VERFICATION TABLE
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VERIFICATION TABLE

A B Y =AB
0 0 5V
0 1 5V
1 0 5V
1 1 ov

[ [=] [ [:

[1[:]

TRUTH TABLE

A B

kO |o
= |O |k |O

o O |O |k

CALCULATION

1)AND gate Y=A4"B

Y=0-0=0
Y=1-0=0
Y=0-1=0
Y=1-1=1

2)ORgate Y=A4A+B

Y=0+0=0
Y=1+0=1
Y=0+1=1
Y=1+1=1

3)NOTgate Y=4

Y=0=1
Y=1=0

SYMBOL

3

A . Y=A+B
B 1
2

VERIFICATION TABLE

A B Y=A+B
0 0 5V
0 1 oV
1 0 oV
1 1 oV
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4 EX-OR gate Y =AB + AB
Y=00+00=0
Y=10+10=1
Y=01+01=1
Y=11+11=0

5) NAND gate Y = AB

Y =00-=1

Y=10=1

Y=01=1

Y =11 =0

6) NORgate Y=4+B
Y=0+0=1
Y=1+0=1
Y=0+1=1
Y=1+1=0

RESULT

The truth table of logic gates AND, OR, NOT, Ex-OR, NAND and NOR using integrated

circuits is verified
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10.VERIFICATION OF DE MORGAN’S THEOREMS
AIM: To verify De Morgan’s first and second theorems.

COMPONENTS REQUIRED: Power Supply (0 — 5V), IC 7400, 7408, 7432, 7404, and 7402,

Digital IC trainer kit, connecting wires.

FORMULA De Morgan’s first theorem A + B = A.B.
De Morgan’s second theorem A.B = A + B

CIRCUIT DIAGRAM:
De Morgan'’s first theorem

A >:A
) O
B B
B

De Morgan’s second theorem

P

PROCEDURE:
i) Verification of De Morgan’s first theorem

* The connections are made for LHS [A + B] of the theorem as shown in the circuit diagram
using appropriate ICs.

* The output is noted and tabulated for all combinations of logical inputs of the truth table.

- The same procedure is repeated for RHS [A. B]of the theorem.

* From the truth table, it can be shown that A + B = A.B

ii) Verification of De Morgan’s second theorem

« The connections are made for LHS[A. B ] of the theorem as shown in the circuit diagram
using appropriate ICs.

» The output is noted and tabulated for all combinations of logical inputs of the truth table.
« The same procedure is repeated for RHS[ A + B Jof the theorem.

» From the truth table, it can be shownthat A.B = A + B
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OBSERVATION
De-Morgan’s first theorem

A B A+B A.B

0 0 1 1

0 1 0 0

1 0 0 0

1 1 0 0
De-Morgan’s second theorem
A B A.B A+B
0 0 1 1
0 1 1 1
1 0 1 1
1 1 0 0
CALCULATION
De-Morgan’s first theorem
A+B=AB
LHS RHS
A=0,B=0 ,A+B =0+0=0=1 AB =00=11=1
A=0,B=1 ,A+B =0+1=1=0 AB =01=10=
A=1,B=0 ,A+B =1+0=1=0 A.B =1.0=01=
A=1,B=1 ,A+B =1+1=1=0 AB =11=00=0
De-Morgan’s second theorem
AB =A+B
LHS RHS
A=0,B=0 ,AB =00=0=1 A+B =0+0=1+1=1
A=0,B=1 ,AB =01=0=1 A+B =0+1=1+0=
A=1,B=0 ,AB =10=0=1 A+B =1+0=0+1=
A=1,B=1 ,AB =11=1=0 A+B =141=0+0=

RESULT
De Morgan’s first and second theorems are verified.
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