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1

An electric current is given by the expression I(¢) = 100 sin(1207tt), where I is in amperes and ¢ is in
seconds. What is the total charge carried by the current from ¢ =0 to t = (1/240) s? (Integrating will be
needed))

m 1=)540
) 100 % 100 T 5
= I(t)dt = 100sin(1207t)dt = — cos(1200) [ = - cos——-cos0|=—0C
¢ ;!; © ;!; ( ) 12071[ ( )]O 2071[ 2 } 67

1 m long copper wire of Imm diameter is stretched permanently to 1.5 m length. What is its new resistance ?

l l
Rl:pA_ll R2=pA_22 Vi=Vi=1A =LA
l 1.5, l

R=p-~ R =p = (1.5)2 p—L-=225R,
A A A
! %5 !

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?

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?

AV

term term

=AV,y =P, =IAV,  =20W=1(116V)=1= %(A)

2
A‘/load =/]R=R= A‘;()ad — (1 1 6)

20
H=g-AV, —r= 28 34 GHALE)
I s 20

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)461] c)32] d)721] e)161]
Show your work below!

2 2 2
PR=—(AV’”“") ; E=PRAt=(AV'”“d) A= 120280 3y

R R 1500 15
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6 Calculate the power delivered to each resistor in the circuit AMA
shown in Figure (right):
1 1\ 1 0
R =(—+—) =0.750 Q  — 3.00 Q 1.00 Q
P 13.00 1.00 1S.03
R, =(2.00+0.750 +4.00) Q = 6.75 Q
Lottery = AV_180V 5674 A,
R 6750 100 Q
CIRCUIT REDUCTION 2,00 Q
2 . 2 . T MW
P=I°R: P,=(2.67 A)°(200Q) P,=|142W | in2.00 Q L1so 305 1002
v QT oF
400 ©
P, =(2.67 A)*(4.00 A) = in 4.00 Q T
AV, =(2.67 A)(2.00 Q) =533V, 2000

AV, =(2.67 A)(4.00 Q) =10.67 V 180 20750
-[ s Q

AV, =18.0 V- AV, - AV, =2.00 V(= AV; = AV;)

(Av,) (200 V)?

P3 = R3 = 3.00 Q = in3.00 @ 18.0
2 v
pl=(AV1)=M=inl.OOQ A

R,  100Q

7 Determine the current in each branch of the circuit shown. 3000

AAA
Yvy

5.00 Q

<

L
1000

8.00 Q EE 1.00 Q
From Kirchhoff’s current rule, 13 - Il - 12 =0.

Applying Kirchhoff’s voltage rule to the loop containing 12 and 13 s
12.0 V - (4.00) 15 - (6.00)L, - 4.00 V = 0 T
8.00 = (4.00)1, +(6.00)1,
Applying Kirchhoff’s voltage rule to the loop containing I; and I, ,

—(6.00)[2 -4.00V + (8.00)11 =0 (8.00)11 =4.00 + (6.00)12 .

4.00V

Solving the above linear system, we proceed to the pair of simultaneous equations:

8=4l +4l,+6I,  (8=4I +10I,
{ or { and to the single equation 8 = 411 + 13.311 -6.67

81, = 4+6l, I, =1.331, - 0.667
147V
171730

~0.846 A . Then I, =1.33(0.846 A )= 0.667 and I, = I, + I, give

[1,=846mA, I, =462 mA, [, =131 A .

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



