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Fig. 83. T-C graph
If keeping C constant, a graph is plotted between R and T
(Fig. 82) or keeping R constant, a graph is plotted between C and T
(Fig. 83), the graph in both cases will be a straight line, the length
of intercept by which on T-axis is T, [Remember that if Ty =0,
it implies that the resistance of neon bulb is nearly infinite]. The
slope of the straight line depends on the source voltage V. Larger
the value of V, less is the slope.
Case (2) : When the time constant of the circuit RC is
constant and the source voltage V, is variable
From eqn. (ii),
T-TORC _ (L‘) _VE) A
Vo - Vs Vo— Vs
Vo= Vs = (Vs— Vp) [~ RC_}

Let K'=Vg—Vgand Y = [T~ TORC _ -

Then Vo-Vg=KY
or Vo = K'Y + Vg

g \A :
or Y= K Vo-— K .(1v)

It is clear from eqn. (iv) that if a graph is plotted between V,,
and Y, we get a straight line (Fig. 84). The length of intercept on
V) axis by the straight line is Vg and slope of the straight line is
whialipy ol

R VotV
Thus the values of Vg and Vg can be calculated.
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Fig. 84. Y-V, graph

Formula Used : Ifthe source voltage V, is kept constant, then
T =KRC +T,
where T = time period of flash of neon bulb, T, = time interval of
discharge of condenser, C = capacity of condenser, R = resistance,
and K is a constant.
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If the source voltage Vy is variable, then |
Vo =KY+Vs orY = 15 (Vo V)
where K’ = Vg~ Vgand Y = [ TO/RC _ 171
Here V = striking voltage of neon bulb and Vg = extinctig,
voltage of neon bulb. . ¥
First the electric circuit shown in Fig. 78 i

) I O of LI .
Procedure : f stop watch is noted.

completed and the least count 0 ale oty
Now the experiment is performed in following three steps -

(1) Keeping the source voltage Vy and i/ap'acitan%
C constant : (i) The source (power supply) voltage Vy is !‘epl at
110 volt and the value of C is kept 0-5 pF through the switch 5,
(by connecting the banana plug). Then the value Off Ris kePt.l
mega ohm by the switch S and time for 50 flashes of neon bulb jg
noted with the stop watch. . : .

(ii) The experiment is repeated by increasing the resistance
R in steps of 1 mega ohm i.e., by keeping R = 2 mega ohm,
R = 3 mega ohm, ..... by the switch S. ‘

(2) Keeping the source voltage Vo and the resistance R
constant : (i) Keep the source voltage Vo = IIQ volt and the
resistance R = 2 mega ohm (constant). Then connecting C=0-5 uF
through the switch S;, note the time for 50 flashes of neon bulb
with the help of stop watch.

(ii) Then connect C = 1 uF, 15 pF, .... through the switches
S,, S3, Sy, ..... respectively and each time note the time for 50
flashes of neon bulb.

(3) Keeping the capacitance C and resistance R constant :
(1) First keep the resistance R = 4 mega ohm and C = 2 pF
(constant). Now keep the source voltage V = 110 volt, note
the time for 50 flashes of neon bulb with the help of stop
watch. :

(ii) Then keep V, = 120 volt, 130 volt, ..... respeétively and
each time note the time for 50 flashes of neon bulb.

Observations : Least count of stop watch = ... s.

(1) When V; and C are kept constant :

= ... uF, Vg =_.... volt
S. R For the time period of flashes
No. (u:“:!:)ga No. of Time ¢ | Time period
flashes n (ins) | T=¢#n(ny)
1.
2
3.

(2) When V; and R are kept constant :
R = ... mega ohm, Vo= ... volt

S. C & time period of ﬂnsheT’
No. (in py F) ﬂNo. of Time ¢ | Time period
ot | (ng |T=ix@d)
; 1-:0
3. 1-5
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