More Circuits

1. A DC power source is connected to a circuit consisting of four resistors, arranged as shown in the
diagram.
e Resistors R;and R,are connected in series, forming one branch of the circuit.
e Resistors R;and R,are connected in series, forming a second branch of the circuit.
e The two series branches are connected in parallel with each other.
The following information is known:
o The current through resistor Ryis Iz, = 5.0 A
e The current in the left vertical wire below the junction R4 5A

is/ =80A AN __—

o The voltage drop across resistor Ryis Vg, = 70V

« Ry =300 R2=70v

I
(a) Determine the current in each branch of the circuit. |
(b) Determine the current through R,.

(c) Determine the resistance of R,. 8 Al R3 ; 3Q
(d) Determine the current through Rz;and R,. R

(e) Determine the voltage across each series branch. 4

(f) Determine the resistance of R;. W\'

(g) Determine the voltage of the power source. 79

2. A 6.0 VDC battery is connected to a circuit consisting of four resistors, arranged as shown in the
diagram.
e R, =100 Qis connected in series with the rest of the circuit.
e After R4, the circuit splits into three parallel

branches: R
o R,=200Q /\N\l
o R;=300Q 100 Q
R, = 400 O 008\/

°© T4 R, i 400 Q
All three of these resistors are connected between the 6V — § R
same two junctions, and therefore form a parallel T 200Q =
combination. R

(a) Determine the equivalent resistance of the parallel

combination of R,, R3, and R,.

(b) Determine the total resistance of the circuit.

(c) Determine the total current supplied by the battery.

(d) Determine the current through each resistor: R, R,, R;, and R,.

(e) Determine the voltage drop across each resistor.

(f) Verify that your results are consistent with Ohm’s Law and the rules for series and parallel circuits.



3.

An 8.0 V DC battery is connected to a circuit consisting of four resistors, arranged as shown in the

diagram.

creating a short circuit across it.

(a) Explain why R has no effect on the behaviour of the circuit.

(b) Determine the equivalent resistance of the parallel

combination of R,and R;.
(¢) Determine the total resistance of the circuit.

(d) Determine the total current supplied by the battery.

(e) Determine the current through R,and R;.

(f) Determine the voltage drop across R, R,, and R5.

A 12.0 V DC power source is connected to a
circuit consisting of five resistors, arranged as
shown in the diagram.

e Lower branch:

o R;is connected in series with R,.
o The voltage drop across Ryis 5.0 V.
o The current through R,is 6.0 A.

o Upper branch:

o Atotal current of 4.0 A enters a
parallel combination of:
* Rj, which carries 3.0 A
= R,, which has a voltage drop
of 8.0V

4A

R; = 40 Qis connected in series with the rest of the circuit.
R, = 60 Qand R; = 120 Qare connected in parallel with each other.
Resistor R, = 40 Qis bypassed by a conducting wire,

Ry 400

8V

AW

1200

o The parallel combination then reconnects and passes through Rgin series.

(a) Determine the current through R,.
(b) Determine the current through R;.
(c) Determine the resistance of R,,.
(d) Determine the resistance of R5.
(e) Determine the resistance of R;.
(f) Determine the resistance of R,.

(g) Determine the voltage across the upper branch.

The upper and lower branches are connected in parallel between the same two junctions.



5. A12.0 V DC battery is connected to a circuit consisting of six
resistors, arranged as shown in the diagram. All resistors have the /v\/\

same resistance:
Ri=R,=R;=R,=R;=R; =100 12
e The circuit contains multiple junctions and cannot be R6 § ]R?) R3
reduced using simple series—parallel rules alone. 10 1Q
e Some resistors connect the same pairs of nodes, and symmetry
may be used to simplify the analysis. R2
e Kirchhoff’s Laws are required.
b R1
(a) Identify all unique nodes in the circuit and label them clearly. 12V 10
(b) Determine which resistors (if any) carry equal currents, and |

explain why.

(¢) Determine the current through each resistor.

(d) Determine the voltage drop across each resistor.
(e) Determine the total current supplied by the battery.
(f) Determine the equivalent resistance of the circuit.

6. A 100V DC power source is connected to a circuit consisting of nine resistors, arranged as shown in
the diagram. The circuit contains multiple junctions and loops and cannot be simplified using basic
series—parallel reductions alone.

Given information 30

e R, =3Q

e R,=3Q R:\/\’

© R,=20 100V

* Rg=20 ——a R2

e R,=1Q

e Rg=10Q 6A
Additional measurements: '\/\l

o The current through Ryis I, = 6.0 A R3

o The voltage drop across Rsis Vg, = 6.0 V
o The current through Rqis Iz, = 1.0 A

The resistances of Rz, R, and Rgare unknown.

(a) Identify and clearly label all junctions (nodes) in the circuit.
(b) Determine:
e the current through R,
o the current through R,
o the current through R,
(c) Determine the voltage drop across R,.
(d) Determine the resistance of R5.
(e) Determine the resistance of R.
(f) Determine the resistance of Ro.
(g) Determine the total current supplied by the battery.



1.

Ny =goV | V,=loV | Vz=FeV
I-I =13A :[lz.gA‘ -_[z-_SA
Pt =€.150L rR=2JL Ro= [YJIL
\13= rA A V'-j--SGV

13=ﬂ-\- -.1‘ =8A

1373.”. ﬂ.\| =3/

2.

VT-.'.‘\] V,=3.12V Ny =2.38V

T72312.4 11 = 312007 =1.40A
R1=[120L| B =100L | F 2=200-D

Vy=2.88V | Vy=2.38V
To=V6mA | T4= 224
K2=300)l | @y=YodJL
3.

Nt =wev \Ilzg\’ V= Vv
I;=10A | I,=(A I, =¢A
Ro=120L [ R,209330 | B, =L16?N
Nj= 8V vy=8V Voz ¢\
13=34 Iy=1A j Y
R;=2. 6L | £y=8 0L Re= L

Solutions

4.

V1=V vl-_-_Lf\l V,= Yv
To=olA [1,=0.1A |1,=00(2A
Pr=80/L R, =MoL [2,=60JL
Vaz{y | Vy=on

J3=0.033A| T4 =0A

f-3;-l1°ﬂ. Ry =4fan

5.

Vg =12V Vv, =7V v, 2V

I,2338A |1,=734 | T, =46z A

“r=’.‘2§-’1 z|=]_11_ 22:,]_”.

\'3 =2, 323V Vy =[_%§\’

13:=2233n Jy=195A

ﬂ3=-|_ﬂ_ ﬂ-' =]

Vg-: 0.923v Vizp 93V

Te=0922A Jiz0923p

Be- 1N Be= |10

6.

Np=les V N, =36V Va=iV V3252V vy= 8V
I,=10f T, =lof I,z 6n 1,=0m 1,=4A
g~ 1o | =37 ®2=33-| plas2n | pyz=2n
Ng= (N Ve= ¢ V= W Vp =N Yy = 4\
1c=3p | M=tA Ia= e | 1= & L=1n
Re a2t | Rz Ra =1L | Re=ay fa = 4L




