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※考生請注意:本試題 o可 口不可 使用計算機

1 , A water strea血 is draining 企om a circular hole on the f1at bottom of a contaíner, 

出e strea血 sectional radius contracts as the flow veloci叮1 increased. Assume 也s

g甘ea.m star包 with veloci可， zero and tank water level of H height，五nd 也e

dist個ce below the hole where the s甘eam tube sectional radius is 80% of the hole 

radius. (20%) 

2. An air bubble of volume 20cm 3 rises írom the bottom of a lake 30血 deep.τbe
記mpera阻re at 也e bo位om is 40 C. The bubble rises to 也e surface wh.ich is 200 C 

and at atmospheric pres訊ne. A.ssume the bubble is in thermal equilibrium with 

也es山Tounding 缸 all 也e 世血缸， calculate the volume of the bubble at 自己 surface. 

(1 5%) 

3. A mass of 2. 7 kg is connected to a horizontal spring whose sti位ess is 8.5 N/Ll 

When the spri且在 is relaxed, X = O. The sp自19 is s甘etched so 也at the initial value 

of x = ..:..0. 16 m. The mass is released 企om rest at t的le t = O. Predict 由e position 

x when t = 1.06 s. (1 5%) 

牛 A parach ute at heíght h above th e ground is dro pped vertica llγdownward with 

initia l speed V = O. AS5ume the total weight ofthe parachute plus th e payload is 

W an d the drag ca n be represented by kV 2 wh ere k' is constant. 

Determine th e speed V(h) of the parachute when it hits the ground . (25%) 

S. ln the circu it ofthe followi呵 figure， determine the co叫tions under which the 

cu rre nt through R5 is zer。 (25%) 
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