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[Exercise 1: e : ¥

Consider the circuit represented Iin the

adjacent figure. c
G Is a generator that maintains across Its
terminals a constant voltage Vpy = 12V,
(A) I1s an ammeter of negligible resistance.
(R4) Is a resistor of resistance Ry = 30();
and R, Is a resistor of resistance R,, and
(K) Is a switch.

When we close (K), the ammeter (A)
Indicates 0.6 A

ACADEMY
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[Exercigse 3 i

Part A: Determination of the value of Vp:
1. The voltage across (A) Is zero. Why?

2. The voltage across (K) Is zero. Why?

3. Prove that the voltage Vgc = 12V.
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Vpy = 12V ; ammeter of negligible resistance; Ry =
30Q; R, =?7;1 = 0.6A. G
1. The voltage across (A) Is zero. Why?

Since the ammeter Is of negligible Q
resistance, then the voltage across it Is zero.

2. The voltage across (K) is zero. Why?
Because the switch Is closed, then the
voltage across It Is zero.

Be Smart
ACADEMY




fExerché 1: L
Vpy = 12V ; ammeter of negligible
R, =7;1 = 0.6A.

3. Prove that the voltage Vgc = 12V.

Ven = Vpg + Ve + Ven

12V = OV + Vg, + OV

VBC —_ 12V



[Exercise 1: ipastd e R B,
Vpy = 12V ; ammeter of negligible resistance; Ry = %”gﬁ,ﬁ
30Q; R, =7; 1= 0.6A.

Part B: Determination of the value of R,:

1. Determine the value of the current I;through R4

2. Deduce the value of the current I,through R,
3. Show that the value of R, Is 60£).
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Vpy = 12V ; ammeter of negligible resistance; R4
= 30Q; R, =7, 1 = 0. 6A.

1. Determine the value of the current Iythrough R4

R, and R, are connected in parallel then: » | [ N
VBC — V1 — VZ — 12V
Using ohm’s law then: v; = Ry X I4

Be Smart
ACADEMY

V12

I, = .
17 R, 30

I, = 0.4A
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Vpy = 12V ; ammeter of negligible resistance; R4 %’”’Eﬁ,ﬁ
= 300; R, =7; 1 = 0. 6A.

2. Deduce the value of the current I,through R,

R, and R, are connected in parallel then: » | [ N
II
I — 11 + 12
I — 11 — 12

0.6A—0.4A =1,



Exercise 1: s .

3. Show that the value of R, is 60€). %’Eﬁﬁ
VZ — Rz X Iz
vV, 12V
Rz — —
I, 0.24

R, = 600
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Exercise 1:

Part C: Equivalent resistance: ACADEMY

R, and R, can be replaced by a single resistor of resistance

(Req)-

1. Calculate the equivalent resistance by two methods.

2. An Instrument allows a direct measurement of R. Name
this instrument.




[Exercise 1: W\/\/\V E ’j

1.Calculate the equivalent resistance by two methods. Vi
First method: Second method:
_— R, X R,
eq —
VPNZReqXI R1+R2
" 1oV P 30 X 60
_YpPN eq —
R,, =—=— 30 + 60
“q I 0.6
1800
Req = 20} Req 900 €q




[Exercise 1: - widiassii R B
2.An Iinstrument allows a direct measurement of R. Vicpiiy
Name this instrument.

The instrument that measures directly Is ohmmeter
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[Exercise 2: = v\/\_\J P »
The adjacent circuit diagram shows the combination of V;
four resistors Ry = R; = R, = 20Q and R, = 10Q are

connected to a generator of voltage Vpy = 24V.

1.Show that the resistance of the )
equivalent resistor to these four |

resistors is Ry, = 10Q. I, Rz g 1—c
2.Calculate I the intensity of the current 7 A M

delivered by the generator. I, Ry
3.Calculate the intensity of the current
traversing each resistor.




LExercise e
4.Determine V¢, Vg and Vg,.
5. It Is required to replace R, by a

m— —_—— —

conducting wire made of a metal of . +|: - - .

resistivity p =4 x107°0m and of | = )

cross-sectional area § = 1mm?. A M
Calculate the length of this wire so |, =~ . —

that the resistance Is kept constant. D ¢— ] o
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LExelrcise .
VPN — 24‘V, R]_ — R3 — R4_ — ZOQ and Rz — 1OQ

1. Show that the resistance of the L I +I’_ N
equivalent resistor to these four I, o3

3
. . R —
resistors is Req = 10Q. Ad2—2B M C
—

R3; and R4 connected In parallel then: I, Ry
. _RyxRy 20x20 P °F
AT R;+R, 20+ 20

Be Smart

ACADEMY

Rp = 0 _ 100
AT 40 T



LExércIse‘Z .
R, and R, connected In series then:

L —~—— e

Be Smart
ACADEMY

= R P _ N
RB RA —+ 2 | +I= .
RB - 10 + 10 — ZOQ I, R, B Ry
Ao~ |—o—T 1—aC
P N
0—11 +I: — @ I, R4
D &— |' | oL
I, Rp
A ¢o— ,' | ¢ C
I Ry
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Be Smart

Rg and R4 connected in parallel: ACADEMY

L o T .

R _RIXRB_ZOXZO r— |’ ?
®@® R,+Rg 20+20 L R i

A o— [ 1 O

4‘00 Il Rl

Req=4—O=1OQ D &— [ oL

l:—ql_l_l'_ .

II




[Exercise 2: 05 i P *
VPN — 24‘V R]_ — R3 — R4_ = 20Q and Rz = 10Q. %ﬁ”ﬁﬁﬁ
2.Calculate | the intensity of the current delivered by the

generator. P14 — N
||
Vpn = Reg X I ]
| Req
2
A &— ,' ,' C
Vpn
] =
Req

24
| = 2.
o B I1=244
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[Exercise 2: igEE =
VPN — 24‘V, R]_ — R3 — R4_ — ZOQ and Rz — 1OQ

2.Calculate the Intensity of the current traversing each
resistor P

R, parallel with the generator then: 3
law of uni f voltage: L Ry ["—c
use law of uniqueness of voltage: T M
VPN — VDE = 24V ]
UDE — R1 X 11

Upr 24
[{ =—— = — I, = 1.24
1™ R, " 20 o 1

Be Smart
ACADEMY
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VPN — 24‘V, R]_ — R3 — R4_ — ZOQ and Rz — 109

Using law of addition of current then:
I — I]_ + 12

2.4A = 1.2A + 1,
2.4-1.2=1,

——

® »

' Be Smart
ACADEMY




[Exercise 2: i e e ® *
VPN — 24‘V, R]_ — R3 — R4_ — ZOQ and Rz — 109 ﬁ%ﬁ%

Since R3 and R4 then: I3 = I, p_ 1 = N
_ . Ry
I =13+ 14 L R, o,
A——-— M
1.2A = 13 + 13 [ ]
OE' R oE
1.2A = 215 y —
1.2

Iy=—— Wy I3=1,=064



LExerclse & i e o L 5
VPN — 24—V, R1 — R3 — R4_ — ZOQ and RZ — 1052, I = 24‘A, ‘ﬁﬁ%ﬁ%
I =1.2A; 1, =1.2A; 13 = 0.6A and I, = 0.6A

4. Determine V 4, V45 and V. P T N
Vac = Rp X I; Iz —
A o— {1} e C
Vye =20 X 1.2 L L
AC ) D &—> | ok

VAC — 24‘V



Exerclse2: 4 Ik 5,

VPN — 24—V, R1 —_ R3 — R4_ —_ ZOQ and RZ — 1052, I — 24‘A, ‘i?ﬁ%”m%
I, =1.2A; 1, = 1.2A; I = 0.6A and I, = 0. 6A

4. Determine V¢, Vap and V. Pl = N
R
I 3
Vaip = Ry X1
AB = hz X I3 —
1 Ri— E
Vap =10X%X 1.2 D %— S— ¢

Vog = 12V



[Exercise 3: =4 e ik 5
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VPN = 24V . R1 — R3 - R4_ — ZOQ and RZ — 109 ; I = ‘ﬁ%%”ﬁﬁﬁ
2.4A;1; = 1.2A; 1, = 1.2A; I, = 0.6A and I, = 0. 6A

4. Determine V¢, V45 and Vg, el +I‘ — N
R
Vec =R3 X I3 =20x%0.6 AIZBI?’ )
VBC = 12V IM
Second method: D.i R1: .

Vac =Vap +Vpe

24V = 12V + Vg Vge = 12V



4. 1t Is required to replace R, by a conducting wire made of
a metal of resistivity p =4 x 10°Qm and of cross-
sectional area § = 1mm?. Calculate the length of this
wire so that the resistance is kept constant.

. C... i

pxL L=R2><S
R, = S P
R, pxL L=10><1><10-6
1 S 4x 104
R, xS=pXxL L=0.025m = 2.5cm
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[Exercise 3

Consider the electric circuit that consists of a dry cell of
voltage Vpy = 12V and three resistors R; = 1.6(), R, = 4()
and R3; = 6 as shown in figure 1.

ACADEMY

1.Calculate the equivalent resistance of the A, p 4, _ n
clrcuit.

2.Calculate the main current |I.

3.Calculate the voltage Vg across R;.

4.Determine Vg then deduce the voltage
Vpp across Rs.




[Exe rcise 3 L * «

5.Calculate the current I, traversing R,and the
current I traversing R;

6. Calculate the power consumed by R;.
Deduce the energy dissipated In 1
minute.

/. In what form does this energy appear?

ve
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[Exercise 3 o
Vpy = 12V; Ry = 1.60; Ry = 4() and R3 = 6()
1. Calculate the equivalent resistance of the circuit.

R, and R; are connected in parallel then: Al P 4 l;l.\l_

R, xR; 4Xx6 24

RA =R, ¥R, 4+6 10

R, and R4 are connected In series then:
Req = R1 + Ry

Be Smart
ACADEMY

Req = 1.6 + 2.4 Req = 40



[Exercise 3 E e Bk 5,

Vpy = 12V; Ry = 1. 6Q R, = 4 and R; = 6() %"gﬁ,,%
2. Calculate the main current |.
Upy = Regl
. UPN 12V
" R, 4

I =3A



[Exercise 3 E e Bk 5,

Vpy = 12V; Ry = 1.6Q; R, = 40 and R; = 6Q ﬁm
Al P 4+, — N

3. Calculate the voltage Vg across R;.
VAB — Rll

VAB=1.6X3

VAB — 4‘ 8V
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[Exercise 3
Vpy = 12V; R4 = 1. 6Q R, = 4() and R3 = 6Q)

Be Smart
ACADEMY

Al P 4+, — N

4. Determine Ve then deduce the voltage
across Rj.

Ven = Vag + Vee + Ven
12V =4.8V + Vg + 0V
Vge = 7.2V
Since R, and R are In parallel:

Vec = Vgp = 7.2V Law of uniqueness of voltage in parallel
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VPN — 12V, R1 = 1. 6.Q., RZ = 4.) and R3 = 6()
5. Calculate the current I, traversing R, and the current I5

traversing R;.
Ve 7.2V

VBC=R2><12»11=R—2_ 7 —1.8A

Be Smart
ACADEMY

At junction point B:
1211+12 » 1—11212

34— 1.8A =1,
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[Exercise 3 o
VPN — 12V, R1 = 1. 6.Q., RZ = 4.) and R3 = 6()
6. Calculate the power consumed by R;. Deduce the energy

In Joules, dissipated in 1 minute.

The consumed power is:
P = VAB | E=PX t

Be Smart
ACADEMY

The dissipated energy:

P=4.8x%3 E=14.4 X (1 X 60)

P = 14.4W E = 864]




[Exercise 3 i . . Bk 5,
7.1n what form does this energy appear? %”E‘W

The energy appears by joules effect as a heat






