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I. 23228 You are to choose the word, phrase or selection that best completes the sentence or meets the
meaning of the condition. Then, on your answer sheet, find the number of the question and mark your
answer. (27% in total, 3% each, ¥.&, % 27 4> HRE3 D)

1. ) is used to relate displacement, velocity, acceleration, and time, without reference to the cause
). (a) Kinetics. (b) Kinematics. (c) Newton’s

(G

of the motion. Choose the correct word between (
law. (d) Statics.

2. In a game of pool, Fig. 1, ball A is moving with a velocity vo when it
strikes balls B and C, which are at rest and aligned as shown. After the
impact, what is true about the overall center of mass of the system of
three balls? (a) The overall system center of gravity (CG) will move in
the same direction as vo. (b) The overall system CG will stay at a single,
constant point. (c) There is not enough information to determine the CG

location. (d) None of the above.

3. The thin pipe P and the uniform cylinder C have the same outside radius and
the same mass as shown in Fig. 2. If they are both released from rest, which
of the following statements is true? (a) The pipe P will have a greater
acceleration. (b) The cylinder and pipe will have the same acceleration. (c)
The cylinder C will have a greater acceleration. (d) None of the above.

4, e= —IE-F_E’; g =2"a rie.2
Tn—Un w-Wwp
Above equations, multiplying by 7 the numerator and denominator of the second expression obtained

for e, and adding respectively to the numerator and denominator of the first expression, we have

(@) e = Tt Two T Y1) (1) o TgtTwo~(Fn +Wa) ©e= Tntwo~(Ty +Wa) |
T+rw—(Tp+rwo) Trtrw—(Up+wo) Tr+rw—(TUp+rwe)

_ TUp+Wo— (rTJH' +wg)

(d) - U +w—(1TUn+Wo)

5. What is the symbol (Fig. 3) in engineering graphics? (a) First-angle /J;\
projection. (b) Second-angle projection. (c) Third-angle projection. —-i
(d) Forth-angle projection. W

6. What is the appropriate name of the component in Fig. 4? (a) Fillet. (b) Round. (c)
Neck. (d) Chamfer. : '

Fig. 4

7. The distortion-energy theory originated from the observation that ductile materials stressed
hydrostatically exhibited yield strengths greatly in excess of the values given by the simple tension
test. The distortion-energy theory is also called: (a) Maximum stress theory. (b) Von Mises theory. (¢)

Maximum shear stress theory. (d) Modified Mohr theory.

8. A shaft is a rotating member, usually of circular cross section, used to transmit power or motion.
When a shaft is used in static or quasi-static condition, what the following items is not concerned? (a)

Material selection. (b) Vibration due to natural frequency. (c) Geometric layout. (d) Stress and
strength.
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9. Which one is brittle material? (a) Low carbon steel. (b) Aluminum. (c) Cast iron. (d) Polypropylene.

I1. Describe the variation of the lines in the below figure in English. The following Chinese sentences
describing the figure are for your reference. £# FTH M P X A% » WP XA RIEREX » BAE

FoL - (A2 %)
TR 5 #574% & i (steady state) & Fx AFED) f B (swing angle) » [ 35 R ) &9 L' gz fdivddh ik 49 484t >

5 ME.J8, ¥ #(damping constant, C7)% 0.8 N-s/kg/m 8% o % L™ %7 0.203 m 8% » 7% & L'=R, ah 4 >
FEy M B A I 2 R ) 6 Ll s AT MG AL o AR Al 0 4 L™>Ro 65 4 ik XARI) A E
N LI=Ro Wt B RBRG) A AL » AT LORo s sh R T M o i L'<Ro 0 % KRRy A 42
A8 1B BS R (critical) Ju 34 ki 0% 4 1 30 7R 1 4% 49 2% Bk(sudden discontinuous jump) ° # L'=0.190 m %
) 0 T3 LA IR R o o SRARKED) A BB a W SAAT AN G ATE D 0 2 4% QLI 9 A Y
sha— Wb f BE B Gr 4t 3 2L GO o D WEATR o T P a RESR b WE R 69 4D B ISR R AR T G 0 BB
b2 4% T KHEG) AR e G L kel ) - By Lo R $ L R EN Rotd o 8%
B9 o F ik 2N AR 2T o WY T 4R R0 T SE 4R (well-weighted) 8 4 % -
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Fig. 5 Variation of the steady-state swing angle under various L” and wheel specds.
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Welding processes are divided into three basic categorics: (a) fusion welding, (b) solid-state
welding, and (c) brazing and soldering. Fusion welding: two (or more) parts are coalesced at their
contacting surfaces by means of heat and/or pressure; filler metals may or may not be used. The basic
processes in this category are arc, resistance, oxyfuel gas, electron beam, and laser beam welding. The
welded joint undergoes important metallurgical and physical changes, which, in turn, have a major effect
on the properties and performance of the welded component. In solid-state welding, joining takes place
without fusion; consequently, there is no liquid (molten) phase in the joint. The basic processes in this
category are diffusion bonding, and cold, ultrasonic, friction, and explosion welding. Brazing uses filler
metal metals and involves lower temperatures than welding. Soldering uses similar filler metals (solders)

and involves even lower temperatures.
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1. What is the meaning of the term “machine tool”? (2%)

2. What is the meaning of the term “tensiie strength of a material”? (2%)

3. What is the meaning of the term “work hardening of a metal™? (2%)

4. What is the meaning of the term “tolerance™? (2%)

5 What is the meaning of the term “surface finish” in manufacturing processes? (2%)
6. What is the meaning of the term “chill” in casting? (2%)

7 What are the meaning of the terms “pattern and core” in sand molding? (3%)

8. What is the meaning of the term “eutectic alloy”? Give an example. (3%)

9. What are a consumer good and a capital good? Give an example in each category. (3%)

10. In manufacturing processes, what is the meaning of the term “assembly operation”? Give an example.

(3%)
11. In manufacturing processes, what are net shape processes and near net shape processes? (3%)
12. What are the primary, secondary, and tertiary industries? Give an example in each category. (3%)

13. State Hooke's law. Give an equation and explain your variables in this equation. (3%)




