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1. Fundamenial solid mechanics (JETEENE HEE — #EY
A uniform sphere of weight w and radius r is being held by a rope attached to a frictionless
wall with a distance L above the center of the sphere, as in the figure. Please find: (a)the
tension in the rope and (b)jthe force exerted on the sphere by the wall.
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2 Fundamenial solid mechanics (JERFEHRS HE —@HEE)
A mass m on a frictionless table is attached to a hanging mass M by a cord through a hole in
the table, as shown in the figure. Please find the speed with which m must move for M to siay

at rest: -
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1 Fundamental solid mechanics (SEEMEIRS HER — FHSSEES) (3t 25 41)

a. Please describe simply what Is the simple harmonic maotions (SHM):
SRR K, (TRRRHA (S 51):

b. A black of mass M, at rest on a horizontal frictionless table, is attached to a rigid support
by a spring of constant k, A builet of mass m and velocity v strikes the block as shown in
the figure. The bullet remains embedded in the block. Please determine: (a) the velocily
of the block immediately after the collision and (b) the amplitude of the resulting simple
harmaoric motion.

WS BT, R M AR R B K B, WP e RN R L - SRR
RS M LA v AL, WRHAEASRA - S

(@) IR IORERE, ABUETERAEEMAT? (5 43)

(D) S SR SRR R ? (5 )




£ i 2 2 A 7 w M ,

atzssn fRANERERIFL & () “T’ PRSI |
wa__ p B #u>lod # O WA % W ek [BEE] AEE

c. As shown in the figures, please find the dscillation frequency of the following two
syslems:
ISR, SR B SR, (R ST IR, SR TR R G T

(a) the system one &8 -— (9 41):
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(b)the system two Ffr — (9 40
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4. Fundamental fluid mechanics (JLsRERS HER «— g¥hEd) (4 20 4%)
a. Please describe whal is the Bermoulli's law:

ESHL, (HEREENTE (10 5):

b. As shown in the figure, a table tennis ball is being supported by an air flow. According to
the experimental observations, when the ball is disturbed to the right a little bit, the flow
draws the ball back to the original position and forms a stable equilibrium. Please explain
this phenomenon using the Bernoulli's law:
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5. Fundamenta! thermal mechanics (SLksh o)
Thermal expansion problem (& RE):
As a result of a temperature rise of 327, a bar with a crack at ils center buckles upward, as
shown in the figure. If the fixed distance Ly = 3.77 m and the coefficient of linear expansion Is
25* 10-6 {1/°C), please find x, the distance to which the center rises:
IGHEEGT, S, WAFHE THEE 32 B, bR B - SETERE Lo =
3.77 m, BAEEAB(REGEES 25° 10-6 (1/C) ~ BsRkepuep s EEEmE x (15 &)




