PHYSICS 202 LAB
Exp#1 Ohm's Law
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Purpose of the exp.
1. To verify Ohm’s Law.
2. To study resistors connected in series
3. To study resistors connected in parallel.
4. To study resistors connected in series and parallel.
5

—dg i) Calaa)
po) O (3ias- 1
A5l o A gy sall cila gliall ) ja- 2
G5 o A gy sall il glial) A j2- 3
A5l o A gy sall cila gliall ) ja- 4

To study how to calculate the resistance using

color code. (Rlida kay)) E"“ éjjﬂ‘ﬁ
Ol aladiudy il glial) Gl 48y jh dpa_5
(Equations ) 4l ) (il g8)
V=R"I equation (1) R.q = Ry + R, + R3  series equation (2)
—_— = —+ — + — equation (3 x10 FD % equation (4
Req R; R, R3 q 3) A +D % eq C))
symbol meaning Unit
v Voltage difference Volt
oSl gl (38 <l s
I Current A
(o eS)) bl ak sl
R Resistance Q
il g A glial) (,j"i
R Equivalent resistance Q
eq (Lﬁj‘ﬁ}\ g\}'j ) Lo Aliatiall Chila glaall 38111 A gladll (,}i
A 1** color f
A S A gliall o)l 3 J5Y1 oo
B 2™ color
i 0K Ao sl ol gl b A ¢ sl
C 3" color
43 g3 SN A glaal) ) 1) 8 AN () L)
D 4™ color
i S0 Ao giall ) ) oyl

el e ¢ a5 @Bl ¢ Jaa 51 da gl ¢l glie GO ¢ AL S LS an -1l saY)

Apparatus
Power Supply, 3 resistors , an ammeter , breadboard , connectors
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A) Ohm’s Law. When current I flows through a resistor (Fig. 1) then the potential difference V
(often simply called voltage) between its terminals is proportional to I as in equation (1), where
R is the resistance.

B) Combinations of Resistors.
When two or more resistors ( Ry, Ry, R3,...) are connected in series (Fig. 2) then this combination
is equivalent to a single resistor of resistance given by equation (2).
When two or more resistors are connected in parallel (Fig. 3) then the equivalent resistance R,
is given by equation (3).

When three or more resistors are connected in both parallel and series combinations within

the same circuit (Fig. 4 & Fig 5) then the equivalent resistance is given by using equation (2 &3).
To calculate the carbon resistor amount by using the color code we use equation 4 and he color
numeric value table 1

Ry = 470 Q R, =330 Q Ry = 220 Q

verify Ohm’s Law for one resistor Fig. 1

FOR R, = 470 Q =I
R,y = 470 Q R 1 @
Slope  Reyp, = Q W\,
Fig 1
V(volt) 1 2 3 4 5 6 7 8
1(A) 1073

Resistors connected in series Fig. 2

R1 R2
FOR R, = 470 Q (R, = 330 O - ——WW—
Fig 2
Ry =Ry = Ry + R, = 470 +330 =800 () K
|
Slope R, = Q !
Rth = Req
V(volt) 2 4 6 8 10 12 14 16

1(A) 1073
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Resistors connected in parallel Fig. 3

FOR | Ry= 470 Q | R,= 330 Q |
ERE U i |
— Rth Req
R2
_ RiR, AN —
Y Rt R, Fig 3
R R 470 % 330 193.87 N
e~ Tth ™ 470 +330 T

R,, = 193.87 0 Slope  Reyp = Q

V(volt) 1 2 3 4 5 6 7 8

I(A) * 1073
Resistors connected in series and parallel Fig. 4
FOR R, = 470 Q R, =330 Q R; =2200Q

1} |
|
R2

A\, —
Fig 4 _/VV\/'/\N\/—

I I\{‘\{"\/ [ R1 Ry <A> = S

(R,and R, are connected in parallel)

= 1320

R.. — ReRs _ 330x220
23 7 R,+R;  330+220

and R, is connected in series)

Ry, = Roy = Ry + R ,3 = 47041322602

Slope  Reyp, = Q

V(volt) 2 4 6 8 10 12

14 16

1(A) 1073
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Resistors connected in series and parallel Fig. 5

FOR R, = 470 Q R, = 330 O Ry = 220
il
" :I |I
R1 R2 1
R 12
R3 —/W\I_ =
R3 [ /\N\I
Fig 5 —/W\/_

(R,and R, are connected in series)

R ., = Ry + Ry = 470+330=800 (.

and R, is connected in paralle with R+,

Ri; Rz 800 x 220

= = =172.50
€q R, + R3; 800+ 220
Slope Ry, = Q
V(volt) 1 2 3 4 5 6 7
1(A) 1073
choose 4 color for resistor 1 and 2 then use equation 4 to find the resistors value
resistor 1 resistor 2 color Digit
Black 0
Brown 1
B A BC D
A C D Red 2
— fr— — r— Orange 3
- - - - - ., Yellow 4
(e A slaall dad Can g jse )l O ) sl eﬂﬂ/dl-w A iy sl o) sl sl i /e Green S
(S 05l Nl ) e e stial)
d . sil T Blue 6
A=Red, B=Brown, C= Orange, D= Silver = = - = -
g A=orange, B=Red, C= Brown, D= Gold Violet 7
. . Grey 8
48] x10= 5o (4[] x10—7p% White 9
Gold 5%
10 5 i o
=21x103 + (— x 21000) =32 x 101 + (—— x 320) | >hver | 10%
100 100 none 20%

= 21000 + (2100)

=320 + (16)
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