PHYS0104 5 . King Saud University
Second Semester E i Sciences Faculty
35/36 g ) /3
Name: solution student Id: SEEEEEEEEEEEEEEEEEEEEEEEEEEN
Homework#2
1)

A single-loop circuit contains two resistors and two batteries, as shown in

figure below. Answer the following questions:
1) Find the current in the circuit.
2) What power is delivered to each resistor?

£,=60V

Ry, =10Q R, =8.0Q

d e _{+ ® ¢
E,=12V
[=-.33A
P1=.87w




2)
Determine the current in each branch of the circuit shown in figure below.
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We name currents I, [,, and I, as shown. 3.00Q
From Kirchhoff’s current rule, I; =I; + 1. ]l 'iz 500 1.00 t
o ek
Applying Kirchhoff's voltage rule to the loop containing I, and I, oo J- :
12.0 V - (4.00)I, - (6.00)I, - 4.00 V=0 50 % Q5
8.00 = (4.00)1 + (6.00)1, | TR Y [
Applying Kirchhoff's voltage rule to the loop containing I, and I,,
PPiying g P g1 2 FIG. P28.21

~(6.00)I, — 4.00 V +(8.00)I, =0 (8.00)I, = 4.00+(6.00)1,.
Solving the above linear system, we proceed to the pair of simultaneous equations:

8 =41, +4I, +6l, 8 =41, +10I,
81, = 4+61, or I, =133, - 0667

and to the single equation 8 =4I, + 13.3[, - 6.67

I = 17v_ 0.846 A. Then I, =1.33(0.846 A)-0.667
17.3Q
and ILi=L+I, give |Il=846 mA, [, =462 mA, [; =131A |

All currents are in the directions indicated by the arrows in the circuit diagram.




3)

Calculate the power delivered to each resistor shown in figure below.

200

AV

50V — 100 §

a.nng

200

A

We apply Kirchhoff's rules to the second diagram.

50.0-2.001; -2.001, =0 (1)
20.0-2.001; +2.001, =0 (2)

Substitute (3) into (1), and solve for I, I, and I;
I, =200A;1,=500A;,=150A.

Then apply #=I*R to each resistor:

(2000),:

(4.00 Q):

(200Q),:

#=12(2.00Q)=(200 A)*(2.00Q)=

800 W

2
P= [SEE ﬁ] (4.00Q)=| 250 W
(Half of I, goes through each)

#=12(200 Q)=(15.0 A)*(2.00 Q)=

450 W 1.
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4)
Find the currents I3, I2, and I3 in the circuit shown in figure below.

Answer:
(1) h+Ily=1

(2) abeda 100V = (6.0 )1 - 0Q)I5=0

(8) beth 140V + (60 Q)L - 100V - (40 Q) fp=0 100V = (60D = 200) (1 + 1)) =0
4 100V= 8OO + 20Q)L
(5) -120V=-(3.00); + (2.0 Q)]s
220V = (11.0 Q) 1;
L= 20A

QoM =8.00) —120V
= (3.00)(2.0A) —120V=-6.0V

12 = —=30A

13=11+12= -1.0A




