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Problem 1. [10 points] Three masses are placed on the x-axis: 200 g at x = 0, 500 g at x = 30 ¢m, and,
400 g at x = 70 cm. Find their center of mass.

Problem 2. [10 points] A 1.2 uF capacitor is charged to 3.0 k¥. Compute the energy stored in the
capacitor.

Problem 3. [5 points] (a) Determine the shortest length of pipe closed at one end that will resonate in air
to a sound source of frequency 160 Hz. Take the speed of sound in air to be 340 m/s. [5 points] (b)
Repeat for a pipe open at both ends.

Problem 4. [10 points] Positive electric charge Q is distributed uniformly
along a line of length 2a lying along the y-axis between y = -a and y = +a ay
(Figure 1). Find the electric potential at a point P on the x-axis at a y
distance x from the origin. P
0 % *—X
Q

-CI Figure 1
Problem 5. [10 points] A metal rod is 2 m long and 8 mm in diameter. Compute its resistance if the
resistivity of the metal is 4 x 107 Qem.

Problem 6. An electric heater of resistance 8.0 Q draws 15 4 from the service mains. [5 points] (a) At
what rate is thermal energy develop, in #? [5 points] (b) What is the cost of operating the heater for a
period of 4.0 & at 100 NTD/kWeh?

Problem 7. [10 points] A proton enters a magnetic field of flux density 1.5 Wb/m? with a velocity 2.0
%107 m/s at an angle 30° with the field. Compute the force on the proton.

s ool ]

Problem 8. [10 points] How much work is required to carry an electron from the
positive terminal of a 12-F battery to the negative terminal? e e
1
1
Problem 9. [10 points] In the annular cylindrical space shown in the Figure 2, L :
the magnetic potential is A = -k In » a,, where £ is a constant. Determine the total l
magnetic flux in the annular space. (Here, 1 and r2 are inner and outer radius, /{:"
respectively. W stands for magnetic flux. L: annular cylinder length. a,: unit s

vector in the z direction)
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Problem 10. [10 points] As shown in the figure below (Figure 3), a uniform solid sphere rolls on a
horizontal surface at 20 7/s and then rolls up the incline. If friction losses are negligible, what will be the
value of & where the ball stops?

(1) Note that electron charge g =-1.6 x 107 C, g= 9.8 m/s? , NTD: #7 & #

(2) You might need the following integration table.

Ve Wi du =5 JaT R + 3511( +JalFui)+C

» 4
u*Ja? + utdu = % (a® + 2u%) Ja? + u? — %hl(u +yar+u?) + C
d +Ja* + u’
u

f Ja? + u? -
—du = Ja’+u?—aln

H

+ C

r Sat 4l fa2 £ 42
-a—2u—a'u=———a—;~mi+hl(u+\/m)+c

u

5 du
) ﬁ; — h](ﬂ! + »,,‘al + 1‘.‘12) o
3

,
1" du u a*
g S ?ln(z: + a2 + 1;3) $+C

" du 1 Jar+ui+a

————=-—I

JousJa 4+ u? a u

+ O

i
|
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