Practice Exam #2 PS250
June 19, 2006 Dr. Darrel Smith

Show your work !! Answer Ke)l
Name

10 points
1. A strand of wire has resistance 5.60 nQ. Find the net resistance of 120 such strands if they are:

a)  placed side by side to form a cable of the same length as a single strand.
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b)  connected end to end to form a wire 120 times as long as a single strand.
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15 points
2. Aresistor circuit is shown in the figure to the right. The voltage across the £

2.00Qis 12.0 V. +

a.  What is the emf of the battery? —_—
Y0 = Voo 12V _ (A Vde(4_c7_‘)=Igm= (,A(LQ) 1.00 ) 2.00 O

6.00 Q)
Vaeop (102)= G volts

E=12V+LV=18
b. What is the current in the 1.00Q resistor?

emf= 18.0 volts

Iig= 6.00 A
c. What is the current in the 6.00€2 resistor?
V. . 180V . 3,

) T

d.  Calculated the power dissipated by each resistor

2
P:IZR R:QpA>1ﬂ=36w

- t =12 W Po=_36G W
7 = (cA) }Q Po=_ 32 w
P=(3a) e =54W Po=_54 W
e.  Calculate the power delivered by the battery.
Iba*e,,] - (pA + 3A el qv A sz_&efj = V .L ':(‘8 V)(q A) Pbattery =___l_c_’;_2___ W
15 points
3. An R-C circuit is shown in the figure to the right. 2k@

a. Calculate the time constant for this circuit. ° ﬁw
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b. At what time do the capacitors reach 90% of their final charge?

QrQF({_g-A‘/}?C) > 040G, - 6, (4_6—-1/;?(

00 =l-e HRC = TR L b M() S £=RC huln)
A= 10ms fullo) = 23.0 me e

¢.  What is the instantaneous power delivered by the battery at t = 20 ms?

- £/rc
PsVI where T:=1I,¢ where T, = L-= 12 mA
1
- 20/[0 .
T=12mA e T= 162mA  P=vi= (12V)(1.02mA)
10 points
4. A proton traveling at 2/3 of the speed of light enters a region of homogeneous magnetic field (1.30 T). If
the velocity vector is perpendicular to the direction of the magnetic field,

-3
Pbattery= H-SXIO W

a) Calculate the radius of curvature of the %roton.
- 2
R= mv - (i.(.?— x10™%* kg) g(B.OXIO m/s - 1.60 m
9B (1.6o2x107¢) (1:307T)

R=_1.60 cm
b)  Calculate the frequency of the orbiting proton.

VeRw w=Y - VY 4B . 98 w= 2mf
R my m )
-9
p- w - gB . (eo2y1c )(1:30) | agysof & f= 1A sed!
15 points A 2 27 ().LFx 107%%)
5. Arectangular coil of wire, 22.0 cm by 35.0 cm and carrying a Axis B

current of 1.40 A, is oriented with the plane of its loop '

perpendicular to a uniform 1.50-T magnetic field, as shown in the 1

figure. If the coil is rotated through a 30.0° angle about the axis g i :

shown, the left side coming out of the plane of the figure and right I Np : 22.0cm
|

side going into the plane,

a.  Calculate the magnetic dipolz mozment for this current 100_5). : 35.0 cm
META = 1. 40 A (35x22)x10 m = 0,108 Am
3= (sin30° L 4+ 0530k ) (0.108 Am”) h=0.108 Am’
b.  Calculate the torque vector. (Assume xAis to the right and y is up.)
- 5 5 1 { k RN
p - - © A A : -
T'/UXB sin36° O o530 (o.nosA‘m‘) =]} (o)~ (? ( '-50)>+k (0>J
o o -I.s0 x (0.108Am?)
—> ~2 A
’Z‘:(&_lo 210 N-M)}
A~ —27\ ~
T= O i+ 8.00%0 ;4 o) k N-m
c. Calculate the potential energy

W= —a B = ~m B es30” =~ (0108 am*) (1,507 ) cos 30°

U= - 0.140 T U= =0.140 ]



15 points

6.  Two infinitely long currents (shown in the figure below) are parallel and separated by 5.00 cm in a vacuum.

2A

y=5cm ¢ ]

y
e midpoint
X

6A

y=0cm ]

a.  Calculate the magnetic field at a midpoint between the two wires.

Bl Byt () T (200) - o )]
anr 21r(o 07_5') 2 (0.025)
= __(E.A_L-_( ): ATTX'O LA l: —- (—l' 4, 80 )‘IO T-)l‘ \3 QOX/O ’
21 (0.625) 21 0,025 -5
B=( © i+ o j+_3.20%/0 BT

b. At what location in y is the magnetic field equal to zero?

BbA = Mo Ten 324 = Mo — L2 - Brova, = BGA “Bay =0
T 2 -
Helh _pe2b o e 2 . 3 4
21y 2r(5-4) 1 5-y y=3.35 om
c. Calculate the force per unit length between the two current-carrying wires.
= Hola Lea = Mo (ZA)("A’> = Arx167 2 = \4.90 1o N
L A 27 (0.05) 2m .05 m
d.  Isthe force or repulsive ?  (circle one)
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