Combination of resistors S53

1.

/1 =0.50 A (The current is equal in the same branch)

12=0.50 A-0.20 A = 0.30 A (The total current splits at the junction)
I3 =12=0.30 A (The current is equal in the same branch)
l4=0.20 A (The current is equal in the same branch)

Us=Uo=6.0V = U;s+4.5V (In a parallel circuit the voltage is the same across all
branches)

Ur+45V=6.0V = Us;=15V (In a series circuit the voltage is divided among the
resistors)

a) In a series circuit the current through all lamps is the same: 78 mA

b) In a series circuit the total voltage is the sum of the individual voltages. All lamps are
Uota 45V

hotw 78 MA

b) In a parallel circuit the voltage is the same over all branches.

11 =0.24 A (equal current in the same branch)

I3 =0.40 A (total current is the same on both sides)

I2=13-11=0.4 A-0.24 A=0.16 A (the total current splits at the junction)
Us=R3-3=12Q-04A=48V

Ur=Uo-U3=6V-48V=1.2V (voltage is divided in a series circuit)

U2= Us=1.2V (in a parallel circuit the voltage is the same across all branches)

r-YU_12V o4
"l 024A
U, 1.
R2=—2=ﬂ=7.5£2
I, 0.16A

Pi=Ur-11=12V-024A=0.288 W
Po=Uz-12=12V-016 A=0.192 W
Ps=Us-13=48V-04A=192W



5. a) The voltage across the resistor is 230 V- 12.0V =218 V
The same amount of current passes through the lamp and the resistor (series circuit):
250 A

b) Plamp = Ulamp . Ilamp =120V -250A=30.0 W
Presistor = Uresistor * lresistor = 218 V - 2.50 A = 545 W

The power consumed by the resistor is almost twenty times greater than the power
consumed by the lamp

6. U=R:i-/=6.00Q-0.100 A=0.600V

0.100 A are passing through R1. The total current is 6.00 A, therefore the current through
Rz is
I2 = lotal — 11 =6.00 A—0.100 A=5.90 A

The voltage is the same in both branches of the paralllel circuit:

7. A: Series circuit: The equivalent resistance is the sum of the individual resistances, the
total voltage is the sum of the individual voltages, the current is the same through all
resistors.

Rota =R1+R2+ R:3+Rs=10Q+20Q+50Q+1000Q0=1800Q

The current is the same through all the resistors: / = Y AV 0.133 A
Ry 180 Q
The individual voltages are: U =I"R =133V U,=1"R, =266V

Us;=1-R;=6.66V Uy=1-R, =133V

B: Parallel circuit: First calculate the equivalent resistance:

1 -1
Req:(i+l+l+ 1) :(L+ LI ) =5550

U 24v U 24v
The individual currents are I1_E1_10_Q=24A’ IZ—R—2—20—9=12A,
I3—i—24—v—0.48A, l4=i—24—v—0.24A
R; 50Q —— R, 100Q ——

KSA, grade 4 S53 Combination of resistors sgamper



C: Combination of series and parallel circuits. First calculate the equivalent resistances
of R1 and Rz, and of R3 and Ru:

Reqi2)=R1+R2=100Q+20Q=300Q

Req3a)=Rs+ Ra=50Q+ 100 Q =150 Q
Req(1,2) and Req(3,4) are connected in parallel, therefore:
Req12) " Reqaey 30 Q-150 Q

Req(1,2,3,4) = = —95 0
Req12) * Reqaay 30Q+150 Q 250
U 24v
Th tin th b his |, = — = _08A
e current in the upper branch is /4, R 300
U 24V
The current in the lower branch is /34 = R_34 = 5 500 -0.16 A

The voltage is the same in each of the branches of the parallel circuit. The individual
voltages are

U1=I'R12=ﬂ U2=IR12=16V

Us =1-Ryy =8V Uy =1-Ry =16V

D: Combination of series and parallel circuits. First calculate the equivalent resistance of
Rz, Rs and Ra:

R1 and Req2,3,4) are in parallel, thus:
Req(1,2,34) = R1 + Req234) =10 Q + 1250 =225 0

Utotal _ 24V _1 E?A
Reqrosa 225Q =

The total current passes through /1, thus /1 = hotal =

The total current passes through R1, thus the voltage across R is
U =Rt hta=10Q-1.07A=10.7V

The remaining voltage is applied across the three branches of the parallel circuit,
therefore

U=Us=Us=Uota — U1 =240V -10.7V =133V

The individual currents through the resistors Rz, Rs and R4 are:

LU 133V LU 133V
"R, 20Q =0.664 "R, 50Q =0.27A
LU 133V
‘TR, 100Q —=
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U (220 V)?

8. a) R (60W-light bmb):F:(SO—W:gQ?Q
R (100W-light bulb _E_M_4§4Q
(100WHlight bulb) =5 = Zog =4840

b) I=—=""""L_017A

c) U (60 W-ligth bulb) = Reow - / =807 Q - 0.17 A= 138 V
U (100 W-light bulb) = Rioow - / =484 Q - 0.17 A =82V

d) P (60 W-light buld) = Usow - /=138 V - 0.17 A=23.5 W
P (100 W-light bulb) = Usoow - /=82 V - 0.17 A= 13.9 W

KSA, grade 4 S53 Combination of resistors sgamper



