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EXPERIMENT 4

TRANSIENT ANALYSIS
PROCEDURE A - CAPACITORS AND INDUCTORS
Table 1 T”/’C:d” |
G __,Ez.//r__
10
Code or color on 294 T 924 M s ———
the capacitor - — ] F
oH
Nominal Value 220 nF 220 nF =
Tolerance (%) + 5% ____;‘.‘_%9:/0’_’__,____ o
Breakdown voltage
Capacitor type Polyes+e T
Measured @ f1 216 .62 nF
Deviation (%) ¥ A
Measured @ f2
Deviation (%)

3. What are the two frequencies fi and f2 that the RLC meter uses for its meas

........................................................................ \ e oo s e o e s e
Table 2
L1 L2
Code or color on the inductor |Brown- biack- black - Silvex | Brown ~black -orange ~ Silvay]
Nominal Value loHH 10mH e
E 0% *10 /,/ /

Tolerance (%)

Measured @ f1 1-375 M /6’(

Deviation (%) 13-95 % 23295 \__ A\ 5
Measured @ f2 // S
Deviation (%) 7

Internal series resistance Roc | @fi @f @h @f

PROCEDURE B - OSCILLOSCOPE AND PEAK-TO-PEAK VERSUS RMS VALUES

osition on the oscilloscope is not set in the middle,
sinusoidal wave do you see on the

6. If the vertical position or horizontal p
perform the necessary adjustments. How many cycles of

oscilloscope screen?

2cycles. and . ha.

1
9
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7. Increase th
€ the frequency of : .
d Tcy o the sinusoidal signal usi i
O you see on the os cilloscope screen? gnal using the function generator controls. Whatv

. .Number s £ .
‘*-b--‘...z’ ...@nu.rp'/.a.é.wq«%..pn..rizk»c, SCrEen \WNMCLEASES. . e e

8. Decr: i
9 ease the frequency of the sinusoidal signal using the function generator controls. :
© you see on the oscilloscope screen?

...............

11. If you increased the signal voltage level from the function generator until it exceeds the
screen limits of the oscilloscope, what should you do to see the signal again on the oscilloscope

screen?

..............................

...........

15. What is the period (one cycle) of the above sinusoidal wave signal in units of horizontal
screen divisions and also in units of milliseconds?

16. Draw what you see on the oscilloscope screen below. Make sure you have Channel 1
oscilloscope set to 0.5 V/DIV and the sweep set to 0.25 ms/DIV.

( i Y.
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f the source voltage vs(t) and ﬂ?e
Table 3. Record these values in
nt in rms from the peak source

17. Use theoretical analysis to determine the rms value of |
current in the circuit i(t) at the different frequencies shown In

the table? What equation should you usefocalculate the curre

Table 3

AC Source | Source V,_, (V) | Source Vs (V) | Source Vims (V) (2 r;#ﬁi))
Frequency | (Oscilloscope) (Oscilloscope) (Voltmeter) TP
(Hz) Theory | Meas. | Theory | Meas. | Theory M,Eé * Theory .
100 3 29 | @22l | 2.2 |22l | I8 034l | 0-24b
1000 3 283 | ®md2 | 2.1 |2.0d 83/ 0841 0-24b
2000 3 288 | ®m8pl21| 2142 4.8 \g7 | 034\ | o 246
/ S——"

20. Now use the voltmeter to read the measured rms value Vi of the source voltage, bl.lt record
the answer this time in the third column of Table 3. How are the voltmeter and oscilloscope
different in reading the AC voltage? "

. Dilferents . Some. how: T / 3 >/\ S RRREE

21. What extra information about the source voltage can the oscilloscope provide, which the

voltmeter cannot provide? Jhe yalue of awave ak a moment , Shows the Shape ,
amPlH-Mdﬁ and /’fC?uCHCj 0/ the pore (;Ud‘ “+the /)o;_rc n Hre S

L Width , puds  ShifE). T A of N\

72 Use the ammeter to measure the rms value I, of the current, and record the ans
last column of Table 3. Are the measurements close to the theoretical ers?

......................................................

24. What if you only had an oscilloscope without an ammeter:
measure the current in the circuit in rms? Explain clearly.

..1.":".5.?. .\3. .zgr'rz ...:...\!i;—. ..?:.32:\_’_ ........................
R. 2R 6k

PROCEDURE C - TRANSIENT RESPONSE OF RC CIRCUITS

3. What is time constant 7 for this first-order RC circuit? Show both the equation and the value.
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5. T ’

‘ Use theoretica] analysis
currents ip the circuj
these values in the ta

(increasing and dec
Evg(t), ve(t), Vp(t),
ble? Also show below

Vet \ig -\ 6T

aying exponential) to determine the voltages and
i(t) at the time instances shown in Table 4. Record
the mathematical expressions of v¢(t), vg(t), i(t).

(while. clfmg;l«ﬁ)
. (while dfsckqﬁfg).

(\)‘2@' Vg () ~ Vel(t) .

Vet VU, et

........
-----
------------------------------------------------------------------------

6. Use the oscilloscope screen to measure the voltages: vg(t) (on channel 1 of the oscilloscope)
and v¢(t) (on channel 2 of the oscilloscope). Record these values in Table 4 for all required
time instants. Remember that you can change the oscilloscope horizontal sweep settin
more accurate readings. Are the measured values close to the theory-based answers?

e /

...............................................................................

7. Now evaluate the measured values of vy (t) and i(t) and record them in Table 4. Remember
that you can measure vp(t) by subtracting the measured values of vg(t) and v¢(t), and you can
measure the current i(t) by applying Ohm'’s law on the resistor using the measured value

vp(t) (i, i(t) = va(t)/R).

/

=
Table 4
Timesince | w(® | w(® = | O=va/R
switch (ms) Theory | Meas." Theory Meas. Theory Meas. Theory Meas. "/
0 4V | 4.09 O v0-ool Y Y 4 4.0l
005[=0.57]| 4V | 409 |15738 | 164 24262 2.5 | 2.422 | 2.42
01[=1] | 4V | 4.09 |2.5285 | 2.dy US| )5l 145 | )y
02[=27) | 4V | 409 |34586 | 352 | osuy | 0.6 |o0SHY | p.57
0.3 [= 31] 4V H.09 | 3 80! 3.3 0-109\ 0-22 | 01991 | 0.2n
04[=47] | 4V | 404 39267 | 3.9 [00333 L 08 |.0333 | 00074
05[=57] | 4V | ¢-09 [3.933 | 393 |o0o0%4 | 5.03 | 0.0269 | 0-03
0 1Y 0 Y 3.99 L7 8-4 [-4.0\ D 6.00%
0.05[=057]| 0V 0 2.42b | 2.38" |-2.u26 [-2.43 [-2.426 [-2.43
01[=7] | oV 0 |wunsS | Aq oy as [_rs |[—pdS5 [ <148
0.2 [= 21] ov 0  [05413 | 055 [0:5413 |-0.62 |-0-5413|-0:5S
0.3 [= 31] ov 0 0-199] 02 |-o'19) |=p.21 | —0-199(| 0134
0.4 [= 47] ov 0 0:07233 | 0:07 |-0-073%|-0.09 |-007337 | ~0-08\
0.5 [= 57] ov 0 00269 | 004 |-o0-0264 -0:.04 |-0:0244 | —p.025
2-5
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unchanged. This way,

8. Notice that you cannot measure Va(
measuring vg(t) at the same time, sin
oscilloscope are attached to each other
circuit the capacitor. However, there is a
of the resistor and capacitor in the drcuit W

channel 2 of the oscilloscop
alculations and recor

t) by atta
ce the groun
inside the oscillosc
trick to measure Vg ), w
hile keeping

e will show Vr
d the resul

ching the ch
5 of channel 1 an

Ope/

annel

the oscilloscope
(t) rather than V¢

ou will short
the locations
connections
(t). Use this

Table 5. To speed up
Are the

which means y
hich is to sWap

ts in
ained below.

technique to measure vg(t) without ¢
your work you can use the cursor feature of

results for vg(t) in Table 4 and Table 5 close or

the oscilloscope as exp!

.....
aaaaa
.........
ae o
o s o
..........

B e A i
Tab
Time since vs(t) vp(t) by SWapping
switch (ms) | Theory | Meas. Theory Meas.
0 4V 4.09 Y H
0.05 [= 0.57] 4V 4.09 2.426\ 2.5
01[=1] 4V dod | tuas | L5
0.2[=21] 4V 4oq  |osiz | 655
0.3 [= 31] 4v Yopg | o19a1 | o.22
0.4 [= 41] 4V 409 | 00335 | 0:075
05 [= 57] 4V y.oq | 00Za | 003
0 oV 0 /O 0.0l
0.05[=057]| 0V 0 |A2.u26l [—2.uy
01[=1] ov 0 -4ys | -1y
0.2[= 21] oV 0 /| ~o-su3 |-055
0.3 [= 31] oV 0 |—o1au |-0-8
0.4 [= 41] ov 0 —0-0133 | =4.076
0.5 [= 51] ov ° -0-6249 | —0:03

10. Lilsing the measured values in Table 4, plot (by hand) the following two figures using the
g:zrap paper aFtached at the end of the report: (1) vg(t) and v¢(t) on the same plot versus time;
g )dZS(rfl) apd z(.t) on the same plot versus time. Make sure you include both cases of v (t)’
izlt i ;lezsmmhi (Eovir\t/i ;lnd vg(t) suddet;lﬂy d;-topping to 0 V. For the second plot (vs(t) ;nd
axes, one to the left for voltage, and one to the right fc
You can use different scales on these vertical axe he. it e, Elowr manct
th S
voltage does the capacitor lose as it is dischargings A et one s e Gible. How much

..........
..................
............

L Y

"

FZ="3
Gpacitst loses 657 of its value -
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CONCLUSIONS

Summarize in clear but concise format what you learned from thig experiment:

-~ l“ :C@.‘T .]?f%dl&(?. of. .M, expenimank..
nominal, Value . e, capaciters. . and ndy

PR
--------
nnnnnn
uuuuuuuu
----------------------------------------------

. B buttons. . knobs and. Cables, Then [, 4.5

Ho Sondd auls . dillecendr. Nalugs. . Such A ... Pk, &1.0."!‘43¢--f-"'r’-‘f-“f'”‘5""ﬁwp'q'

.o.,@.wmq...czmﬂ..*'w of, W, %aé.mf...bj

Sl'Hl.m s like \Jol# '}Ime .P.’."'.'.O{c

-------------

----------------------------

-------------
---------------------------------------------

ar9iny . ool dischar

D have, accurake. [arding, . GO . 40, “Fhe Sabeliy

-------------

---------------------------------------

------------------------------------------

Ll End L)
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