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Week 1

Understanding of colout coding in resistors

Measurement of resistance.

A) Resistor colour codes not considering tolerance

N

—t

—_—

Band [Band |Band | Calculated | Measured | Compare /-‘
1 2 3 Value Value Calculated and
Measured Values
Red |Red [Red [2.2kQ e ot oalie 3|
: c—hoon 2:1 82 Loss fﬂ”w"‘iﬂﬂ—
Yellow | Blue | Orange | 56k}

_\etroen = chen <49 - _
White | Orange | Brown | 930Q codpdotnd Nakrz *
Whi B,mu% qlon 5 N I gé&m?_%;jih
Green | Yellow | Black |56Q 75
Ble | Goess 621 @h2-1 . o
Brown |Black | Orange | 10k 10-10 0

3) Using the values of the resistors given, complete the table below:

/N | Calculated - Colours Measured | Toleranc

Value Band 1 Band2 |Band3 Value Colo:
] 5 = \/42:&

10k$2 TOWn ack | Orange |, \

kR Brown |Black |Red \

Bl 06
L 45 Bl G

68k £ UL ue rey giffe o 061 \

3.3k | Orange |Orange |Orange |~ ,ag
1 100kR |Brown | Black Yellow

—7
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Week 2

SERIES CIRCUIT CONNECTION

)bjection: Verification of series circuit current and voltages.

rocedure:

1 Connect a number of resistors of different values in series to a 5V voltage

source. State the resistor values here:

2 Connect a millimeter just after the voltage source, and just before the first

resistor in the series network. What is the magnitude of the current?

3 Position the millimeter between two resistors in the series network. Again,

document the magnitude of the current.

What do you notice about the series current?

s Resistance

To verify the total resistance of series connected resistors.

Take three (3) individual resistors, and measure their resistances

1) R, 0
2) Raeeeeeeinneaaennenn, 0
3) R, 0
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». Form a series network with the three (3) resistors, measure the resistance of
the series connected resistors by connecting one of the probes of the
ohmmeter to Terminal A of the first resistors in the network, and the other

probe of the ohmmeter to the terminal B of the last resistor in the series

network. Record the resistance value in
ODNIM G cavse st CUia i va bu S AR O S TN s i b
Sum the values 0f R;, Rz and Rz i OMmIS . cviiiiiiiiiiiiiiiiiieeieeeeeeceannennens

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

Compare the sum of Ry, R, and R; in (c) above, and the series resistance in

'b) above. Comment in the COMPATISON: < 5 53bss's dv vsan svuviens bodos et vt un b sainn s

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

--------------------------------------------------------------------------------------------
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W s owmeestar dhadihgeaiattoal cstattiaeii Between valtage

fos

2 i aeaiindt Adisath Wbl B vaalebiaa. (e Ty

s W g seess y saletee b dserty propottional e the eurren

Pt My engnidtos (M

» s viroult consisting of four (4) resistors as shown in the cirouit

—O—

ua AKQ

mate the total series resistance using R, = Ry + R, + R3Ry = 142131« tekn

nate the series current from I = V/ RT= . '{g - D-5v

- are the values of the voltage drops; as indicated in the voltmeters?

gggggggggggggggggggggggg

.......................
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d. Calculate the voltages from V, =IR,i.e

V=R 882 4.:..8.5V ‘
V3 =IR2..Qn8 & Lk AV
V3 =IRy... o8 &3 a bsV
Vi =IRg. Gn Sl E RV

e. What is your comment on the voltage drops, with respect to the values of the
resistors in the series
e T R A O e R T Y S N

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

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

---------------------------------------------------------------------------------------------
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Week 4
ARALLEL CTRCUIT CONNECTION

e main difference betwesn 4

- -

seties circnit and a parallel circuit is in the way the
mponente are connected. Tn a parallel circuit, there are at least two loads

sistors in this case) connected separately to the voltage source, so that the

ltape ncross the loads are the same. But the currents in the different loads
asiztors) are not the same for the parallel circuit.

> resistance of the parallel network is obtained as;

three resistors in parallel, the total parallel resistance is;

= RiRzR3 3)
R1R2+R1R3+R2R3 ......................

Connect two resistors in parallel as shown below;

Rs lj] R l::l 150k0 o

100kQ

a

Measure the parallel resistance between test points A and B

Compute the parallel resistance from
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............................................................................................

4. Comment on the total parallel resistance with respect to the resistance values

of the individual reSistor....cooiiiiiiiiiiiiiiniiiin CREUBEEVEREEECORaEEsEITLENTEdE

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

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

-rents in A Parallel Circuit

ough the voltage in a parallel circuit is the same, the currents in the branches
10t the same In most cases.

Connect a parallel network of the resistors as shown below:

R1 2.2k R2 gmk R3 56.8“)

®» © @

2 I3

I1

‘ompute the readings of the three millimeters

— S R, mA
PSP PR mA
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¢. Petimme the branch currents from the following expressions

- -
l, B e R R R AR R R LR L IR AR A R R

F

- S F
g - e R T T R R R R N N N N NN

- -
]‘—‘—-— .................................... R R R R R

iy
d. ‘What is your comment on currentsin a parallel citcUiti oo

PO T EEE R E R R LR R R R R A "'-i-tittt‘----uutn‘u...n'n-.n»uo»ou«c-‘oonv-‘nn:o.ntcad-ov-- doee

Vessesdeedsscidsnne

............................ B L e et el barr s asrttdsnetitoeddes

..... R R R R RN tesee 68808884 eedoeddbddeed6diddddaddtvesdbdedsdddagedsd
........... R N R N N N R N N R R RN AR IR IR AR R A IR RN R R A
seessesve dessessevvane 00000 NI NBENIIIOEOENIOPOIOIIITIOTY R RIRR R cecveseceee

e. Does your millimeter readings and the calculated values of current tally?

e L= o e A I LR O R e DRI SRR IO SO IR LB

-----------------------------------------------------------------------
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Week £

FPLICATION OF SERTES AND PARALLEL CIRCUITS

& 8 L yonn
A “ya P e J..'.-,»-.'vfw_' . aprire

“yrvpr limitations

dtnge Division

his practical, we will see how the supply voltage of 5V is divided among, the
as connected resistor. In the circuit. R, is a fixed valued resistor but R; is a
able resistor. Gradually increasing the resistance value of the variable resistor
n OQ to 500Q), by turning the shaft in the clockwise direction, ensures that

ircuit voltages is divided among R, and R..

we Division Principle

R2

[ L

nect the circuit as shown above
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: \‘ ‘ Laa lha ¢
i v/]
stipply voliige to SV by torning the varlable power supply
alue of RAC is zero

B .
Turn R, counter clockwise o the end, so that the V
terminals of the

NIiB: RAC i ‘
NIB: RAC is the resistan
resistance between the left and the enter

Vg \bl\ re 55‘-'(‘]

4. Rend the ve
e of V
S, Huim Ry chec | across R, and write it down in the table below.
s clockwis :
Record th 1 e 5o that RAC have different values as shown in the false-
e value
ues of V, and V; against the value of RAC.
. 0 { .{,y,
s i
0 100 Tiso _[200 |250 (39 350 |400

552,426 | 2.260.

4.342 3
3.8.:7 3438|311 | 2845|2617

ey o -
538 |25 | 2-52412739

alculated | 0.658 | 1.163 | 1.563 | 1.888 5.155

Rac =50 At

330 X5 _ 4342 -
330 x 50 BRREF SURN R & ¢

1 =

p = 29%2 = 0658
330x50 "

= 100

= 5 (330x5) _

(330><100) 3.837
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, = 100x5)
(330 x 100y = 1163

v — (330 x 5)
1= (330x 130y = 3.438

(150 x 5)
V2 = G30x 150)

#{AC =200

(330x s
V. = )
1~ (330 % 200y

= 1.563

= 3.11

200 %X 5
.V2=(( ) = 1.888

330 x 200)
FAC:'ZSO

(330 x 5)

' = G330 % 250

= 2,845

(250 x 5)

= (o< 280) |

(330X 5) _ 5419

T (R30 x 300)

(300 x 5) P
= o .30

= i

SEany w YO

.

= 2,155
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(330x5)

Vi = G0 %330 = 25

(330 x5)

v, = G0 x 330) 27

Rac=350

(330 X 5)
o AIE sl = 24
Vi = 330 % 350) 0

2 = (330 % 350)

1o =400

(330 =) .
) o5 pem——l 3 $.36(
Vi = (330 % 400) 400

(OO » )
" (,'f;,i,w a 400

e 40

BT

( R IVE )

P 8N
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Week 6

JRRENT DIVISION PRINCIPLE

Rx

IRx

saratus

l. R] = 1kQ
2. Ry =2k
5, Ry =1kQ

I. Rx = 2kQ (PoT)

. A variable power supply
v Ohmmeter

. Millimeter - 3pes

maximum circuit current will occur when the variable resiator 18 zero to zero

Vv
X = o + [Ra|l(R3 + RY))
]

V R,R, 9 9
nax = — + |R» R3 =R, ( - ) P - g :
241
= 54mA
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e { i R it e
444,
' . & ) 1AMA
o v (0ol febg et e TR, Bealel Pl i clieedie In the |,
1’,&:!»‘. [LRLEE ‘.\
p ;8 5 . i '
g S \I“‘; Y lh,"‘-'\‘ ® 3.3 ey \ K
L
penied v b obiined when R ie et to zevo (0)
oo R ":\-'.!. ;“ ‘
Lt et £ T - = ].
’ han MA =SS = smA = L8mA

“l:,"'. {0 i '\n!s"l'v

feasure

aleulated 1 8 20

0 100 1501 200

below as the value of Ry is varied.

800 | 1000 | 1200

1600

400 | 600
|

1400 1800

N - il '

; ? : ; ‘fﬁ
Y PSP el | ‘ ,'
5141493 109

4.76 1 4.62 [ 4.5 |4.39 422 |4.16

l | ; |
easure | ‘ 1.
| ! ’, ,
——— - —— T — — ! '.
eulated ! T
i S i L
easure i
! 4
iculated : _
R EE B
L B
i
§ "‘
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wy tan be obtnined from the expression

R;xl;

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

Rer obtaining the Tiy, the 1; can be obtained from two methods.

ethod I

sthod I

_ (R3+Rx)Is
Rz +R3 +RX

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

estions

. For every value of Rx measure the I, value
. Use the I, expression to estimate its value for all cases of Ry
. Obtain the value of Izx using both the millimeter, and the Irx

expression, and tabulate the results.

>nt division principle
i 4 - 9 9 9
R+ [Ro||(RBs +Ry)]  1+[2)1+01] 1+211 171
= 5.26m4
=2 = 5.20mA
) =173 = >40m
9

T+ (21.2) 175 Sd4m
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t 9 s
s T ey
L B TN AR DR B bt o

o 9
e TTAZNS 1888 e

9

" TYETD = 1047 =4622mA

9

= = 4.5mA
T 142)2

N0

9

9

= — =4, mA
07142124 209 30

9

= =—=4.22mA
>T1+(2)126) 213

9 9
~1+2|]2.8 2.166 L

gt 9

14203 2.2
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Week 7

IGHTNESS CONTROLOF LEDS USING A POT

900902 10kQ —

practical: the application of a potentiometer for controlling the brightness of
' is demonstrated, the variable resistor is connected such that, as the PoT is
lockwise, the LED gives more light. And if the PoT is turned in the counter

e direction, the LED gives less light.

tjon of the 900£2 fixed resistor is to ensure that the LED is protected

ort-eirenit, when the PoT is tumed counter clockwite to the end (#zero

JERP N | S _j!i
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Week 8

LIRCHHOFF'S VOLTAGE LAW (KVL)

Hirchhoff's voltage law (KVL) State that the algebraic sum of voltage in a closed

hop is equal to zero

-«
2-5 2
J
Ra 1-833 Rs
=345 Y
955 e e

s wedify KVL; les us look at the individual loops of the figure above.

Joop 1, following the clockwise direction of the mesh current.

~+ Vi +V,+V;=0

VWV + V3=V (1)

2

second loop (loop 2), the voltage drop across R,; i.e. V, serves as the voltage

Therefore, the expression is as follows;

4+ V5=0
2 W s e s dninighasis (2)
ation: The first loop voltages are as follows;


https://v3.camscanner.com/user/download

ﬁg L4 ‘ <5 v "
‘," S e _;}‘: V", POy Pt ‘ ',- o . “ i (
'R ARy 1Y A2 A6 {.onav
Rl DS xS, 12 o eov

w3 s Ml L "

. ~ 5

"'.‘i - ‘t_.}“§ Ve W 1_30“}
ST T 16
the second oo, the voltages are as follows:
e Vo= 2.60V for loop 1

R% . 1.2X26 _ 3:12‘, = 1418V
=g+ A5 A12+1 22

1x26

Rsle = 118V
=gi+R5 22
adure!
Connect the circuit as shown
Record the readings of the voltages in the table below:
Vi /Vz V3 | V4’ ‘ o V.
o2z | 0208 ks |otx |o-1a |1 &t

;ing equatiOIl (1)7

/7
s

2g equation (2), compute V4 + Vs =V,

and the figures in the table above, compute V, +"\/'2 TV,

&

VI, satisfied in the loop 17 Ifyes,how. ..o,


https://v3.camscanner.com/user/download

ey SRR e eSS T R AR A A SRS R A AR AR R R AR S R R R AR L

ey e eeewmmmea e SX T a2 PR A AN R A R AL R R AR AR AR A AR Y TR ALY

3 e go e e LS S S AR A A ALA AT T A NI WAL AR AR R A A2 A2 AR A A AL A AR Rd A AR A LR AR AL NS L L

.‘,,.........-.-w..-----\...‘-....s...‘-...-.----»-.v-o-on‘n--..onno»ns-o.......

seres s enns
- \«~\u--‘..-...---'--....------o----..-ov--......-----'ao.--.-- D I I A AP

P T I S N A A S

evesves .

e e R R R R A

p
Jbbdebbebeiecentctncncantanttansianas

- ssacnan severe

T sa
A e T R N
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.

CsSsdcacnnae .
'~---‘q..s.----......---v....o-s~‘

- Ts the KVL satisfied in loop 29 If yes, how?

- -aa
......a.....,_. ‘,.....‘-----4----44--.--n---qo..----...-.-.. -
AR R A T R R RN R

-ea
SFIVILRRRARY ......-.'-,...----.Out.--a--.-.-.-.-o-o---.ot-..
e N R N N NN NN R R

*aNvaay B R R R R T T
. P
A R R e R N R R

SN Weesesesecesccecctcctttcccssssserssrr e,
.
i T T T Ty S A AR R S S R A R KRR

WeceeveeereeCeTelteccreresrsrescccct e,
eoee =
asssssse”

.o asece
Yttt eresesrsssssssesssssenn?

eecessescces s sessessTsssesssnne
esssesse T sees
- .........-.........-~--'

®*eccecssesvssscsssssces

escscsccsssnsse pi
' o esveevseccsveccnccs seccccccnnaan
ssesee e
sasassasssssne
*®*etcscecssscesernas

eeescececsececscsssssesssesnn
,.-n-------una-n-ao.o.co-oc oo
I EEEREEE]
PP EYEEEER R RN R
@ececcccecscseccs”

eesecsssscsccsccscsana
P R R R R R R R R R R I .-
ialsmbadane
sessssssns
®*sessesssssmwsrs>”®

esssesssessssesas
...-.o.o..-.-ao.ooc.o........--o.!."‘ s e

esscccosce .

®ecceccecesencnsssesecc”®

esscccceaa
escscsccsssese .o
csevssveesrevecsesrererssevorrrrsioes
ssesssae, esevsees
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