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1 Answer the following questions.

(1) A ball is thrown at angles 45 and 30" above the horizontal with the same in-

itial speed. What multiple of the horizontal range at angle 30" is that at angle

, / 3 \
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(2} An electric charge @ is stored in a parallel-plate capacitor with capacitance

C. The distance between the plates in this capacitor is tripled, keeping the

electric charge unchanged. How much work is done from outstde in this proc-

ess?

(a) 3CQ bl 20Q  {e) CQ @ teo @ Leg
, SQ7 gy 28 Q7 Q* iy @7
(f} c (g) C (h) c (i) e (1) ad



'3) An air bubble of volumelen is located in water at a depth of 50m beneath
the surface where the temperature is 17°C. When the bubble goes up slowly to
the surface where the temperature is 27°'C, how much will its volume be? Take
the atmospheric pressure to be 1 atm. Assume that the pressure increases
1 atm for every 10 m depth.

(a} 4.8cnt (b) 500 (¢} 52

(d} 5.8cni (e) 6.0cn (f} 6.2cn

(4) When a train running at a speed of 72 im/h approaches a crossing signal, a
passenger in the train hears the siren at 720Hz. What frequency does the pas-
senger detect after the train passes the crossing signal? Take the speed of
sound in air to be 340 m/s.

la] 640Hz (b) 680Hz (¢) 720Hz (d) 765Hz (e] 810Hz

(5) In the @ decay of a “3U nucleus, what is the ratio, v/V, of the speed v of the

emitted @ particle to the speed V of the daughter nucleus?

—

{a) 585 (b) 118 (c) +58.5 d) V118 (e] 1



2 There are 4 points, A, B, C, and D on a smooth horizontal plane as shown in
figure 1. AC=BC=CD=q, and AB and CD are mutually perpendicular. First we
assume that a charge +¢ is placed at A and a charge —¢ is placed at B. ¢ > 0

and the Coulomb constant is k.

(1) Find the direction of the electric field at point D.

(a) A—B (b} B—A (¢} C—D ) D—C

(2) Find the magnitude of the electric field at point D.

) X4 ) 4 (c) 24
@’ NoPE %a’
@ e) K2 £y *a
a V2a 2a

{(3) What is the relation between the electric potential Ve at point C and the

electric potential Vo at point D?

{a) Ve>Vo b} Ve=Vu {e] Ve<Vp

Next, we assume that a charge —¢ is placed at both points A and B, and a par-

ticle of mass 2, charge —¢ moves on the straight line including CD.

{4) The particle is initially at rest at point C. Find the work required to move

the particle stowly from point C to D.

2-/2 2= §
(a) 2k (b] M ‘) [__‘_B‘i
a- a- a-
22 2+2)k
@ 2 o 2202k ) Z0VEk
(4] L a

{5) The particle at point D starts to move with initial speed v toward the point
C and reaches the point of infinity. Find the minimum speed v that is required

to make the particle reach the point of infinity.

@/ 2kq* » /2y kg” o1 kg 2
ey f o b, | ————= 8. o
V ma- Y ma- V ma*
{d) /2kq” ) [ovekq ) [dkq”
TV ma Y ma TV ma
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3 A point object P of mass m is sliding along a fric-

tionless wall of a radius of curvature, £, in a verti-

cal plane as shown in Fig. 2. Assume that the Ry
point object is initially at rest at the point 4 and R, | O
starts to move toward the bottom B. The angle A
between the normal (to the wall) at A and the B
vertical line is &0 radians, and assumed to be small. Fig. 2
(1} The elevation # between the points A and B is approximately
(a)  Rubo (b) Rubo* (c) %Roﬁug {d) %Rof?o
where sin o = 6o, cos o= 1— %802.
(2) The speed of the point object at B, ¢, is given by
(a) Jgh (b) 2gh (¢} 2J/gh
where ¢ is an acceleration constant due to gravity.
(3) The arc length AB is given by
{a) %Rnﬁo (b}  Rolo (¢) 2Rofs () Robo?
(4) The time 7 which is defined as F= AB/ v is given by
(a) /0.5Rd/g (b) JRolg {¢) J2Ruig d) 2/Rolg

(5)  The ratio of the actual time ¢ reaching B from A tof,t/F, satisfies
a) t/7T=>2 (b) t/T=2 (¢) HT=ml2

d) t/Ff=1 ' (e) tiT<1
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4 A container of volume 10 £ includes 0.2 mol oxygen gas and 0.3 mol nitrogen gas.

Assume the atomic weight of oxygen is 16 and that of nitrogen 14.

{1) The total mass of the gas in the container is

(a) 74g {b) 10.6g (c] 116g (d) 14.8g

(2) Let the universal gas constant be £ [ J - mol ' - K™' ] Let the specific heat
ratio be &, then for a single component gas, specific heat at a constant pressure
c» 1S given by ¢ =?,i—1ﬂ’?. For a monoatomic molecule gas £=5/3, for a dia-
tomic molecule gas £#=7/5, and for a triatomic molecule gas £#=9/7. The heat
capacity (at a constant pressure) of oxygen in the container is

(a] 05R(]-K™) (b} OQ7R(]-K') (e} 09R(]-K!)

(3) The total heat capacity in the container (at a constant pressure) is approxi-

mately
() 062R(]-K ) (b} O08TR(]+K') (¢} 1O0R(J-K)
(d) 125R(]-K') (e} L75R(J-K™")

(4} Let the speed (root-mean-square speed) of an oxygen gas molecule be #,, and
that of a mtrogen gas molecule »:. Which of the following holds?

(a) v1>u (b)) ti=wv: (c) vi<uvz



It is assumed that standing water waves are generated in a channel of two
vertical parallel side walls (separated by distance L) with mean water depth #,
where water waves are reflected at the walls and the channel length is suffi-
ciently farge compared with L. Assume that the frequency of the standing

waves 1s the lowest of the possible values.

(1) The number of observed nodes in the channel (including nodes on the walls
if any) is

(a} 0 by 1 ) 2 d) 3 (] 4

(2)  The number of observed antinodes in the channel (including antinodes on

the walls if any) is

(a) 0 b 1 () 2 @ 3 e) 4

{3) The wave length of the corresponding water wave is

(a) L (b) 2L (e} 3L (d) 4L



