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1 An electric current is given by the expression I(¢) = 100 sin(1207tt), where I is in amperes and t is in
seconds. What is the total charge carried by the current from ¢ =0 to t = (1/240) s?
S e 100 y 100 = 5
Q= [ I@di= [ 100sin(12071)dt = ———[cos(1200)]* = =——|cos = —cos0 | = —
o 2o 120 T 2 61
2 1 m long copper wire of Imm diameter is stretched permanently to 1.5 m length. What is its new resistance ?
I, L
R=p— Ry=p—= Vi=Vi=IlA=LA
A A,
[ 1.51 [ B 1 3.78
R =p— R =pt=(15)p-=225R =22501.68-10") —Q=2""0=0.048Q
A A/ A 7(0.0005) 78.5
1.5
3. A toaster is rated at 600 W when connected to a 120-V source. What current does the toaster carry, and what is
its resistance?
P 600 W AV 120V
=—=——=500A and R=—=—""—=240Q
AV " 120V I 50A
4 A toy battery has an emf of 15.0 V. The terminal voltage of the battery is 11.6 V when it is delivering 20.0 W
of power to an external load resistor R. (a) What is the value of R? (b) What is the internal resistance of the
battery?
2
AV, = AV, = Py = 1AV, = 20W = (1L6V) = 1= 22 () <1724
AV, 11.6)’
A‘/load =IR=R-= Iload = ( ) = 6739
-A 34 (B4)(1l.
rl=£-AV,, =r=" Vi _ 34 _GAULO) _y g7
1 s 20
5

How much energy is dissipated as heat during a two-minute time interval by a 1.5-kQ resistor which has a
constant 20-V potential difference across its leads?

a) 58] b)46] c)32] d)721] e)16]
2 2
AV, AV, 2
PR=—( ) E=PRAt=( t) p 2 20 150 48055
R R 1500 15

Show your work
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6 Calculate the power delivered to each resistor in the circuit AMA
shown in Figure (right):
R, = L+L_l=o7509 pp— g::.nusz §|.<>usz
P 13.00 1.00 ' 8.0\
R, =(2.00+0.750 + 4.00) Q = 6.75 Q
AV 180V AN
I == =267A
batlery = R 6.75Q LO0 Q
CIRCUIT REDUCTION
P=I’R: P,=(267 A)(200Q) P,=[142W |in2.00 Q 2006
P, =(267 A)*(4.00 A)=[ 284 W | in 4.00 Q %b&” SR
4.00 Q
AV, =(2.67 A)(2.00 Q)=5.33V,
AV, =(2.67 A)(4.00 Q) =10.67 V 2009
AV, =180V - AV, - AV, = 2.00 V(= AV, = AV,) mgi £0750
AV,)? (2.00 V) L
P _(av) =133 W | in3.00 Q L00e
TR, 3000 ' —
(AV;) (200 V) T
p = in) 1% ~[400W|in1.00Q " L
1TTR, T 100Q ' g

) . ke

Using Kirchhoff’s rules, g g, R, &,

(a) find the current in each resistor on the diagram (right) 0.0V 500 0.0V
(b) Find the potential difference between points ¢ and f- '
Ry 2 3.00 kQ
2.00 kQ
R /
(2] 80.0 - I;(4.00 kQ) - 60.0 - ,(3.00 kQ) = 0 '

Which point is at the higher potential?

SOLUTION: we name the currents as shown
[1] 70.0 - 60.0 - I(3.00 kQ) - 1;(2.00 kQ) = 0

[3] 12 =Il+13

(a) Substituting for I, and solving the resulting simultaneous equations yields
L = (through Rl)
I = (through R3) ‘b - T 4'%?‘,5 @ d‘
I = (through Rz) ]1T_ _81 LZH_gZ K3 83__TI3
T700v 600V T80.0
(b) AV, =—60.0 V -(3.08 mA)(3.00 kQ) = Ry 23.00 kQ v
20040

Yyvy

R, ¢ f



