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1. (20%) Considerthe motion ofa particle in a unifonn gravitational field 
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(a) Derive 	an equation for 血e 仕句ecto可 (in x• y plane) of a particle 

movmg Wl也 initial velocity Vo at 祖 angle θabove 血e horizon祖l 

in a unifonn gravitational field g 

(b)For 由e ca悶e of a trajectory over a flat s叮face，曲ld 血e optimal 

initial angle θthat leads to 由e maxlmum range 

2. 	 (15%) Block A can slide 間lative to block B, which can slide on a 

perfl郎tly smooth horizontal plane as shown. If block A is giv扭扭 

initial velocity 呵， fmd the final velocities of the two blocks at世 the 

dis包nce that A slides relative to B. Assume 血at 血e coefficient of 

sliding 甜甜on between A and B isμandAal"，叮 s stays onB 

息干 
3. A 也in， rigid rod L = 8 m long pivots freely about one end 百lerodis 
initiallydeflectedθi=6.0 fromthev叫lical with 扭曲，gu1缸 velocity of 
dei/d t = 3'Js自 (15 ，1") 

(a) Determine the time d中endence 8(t) 

(b) By what angle is the rod deflected at t "" 9 s? 

4 , Calculate the weight ofair (in pounds) contained within a room 20 ft long, 

15 ft wide, and 8 ft high, Assume standard atm凹p出ncpressurc 叩d 

tempc聞ureof 21161611斤2 個d 590F, respectively. (1 5%) 

(背面仍布題目，請繼續作答)
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可亡不可使用計算機 

S. (2 卦。) Thc commercial airliner shown below with three-dnnensional informatÎoll prO\.ided. lf 

engine3 叫起 enly fal1s , dClermme the rcsultant of thc three 比mammg 叩gineth即“ 1叫0rs.eachof 

.....hich has a magnitude of 90 kl\. Specify the y- 3nd z-coordinates of the point through which the 

lineofacl昀noftheresultampass的 

ι( 15%) Ajetairpl叩e having a mas~ 01' 8 Mg is flying horimntalty at a conslant spe吋 0汀，叭沁 

kn叫U' undel a lh叭1St of 16 kN from ÎtS tmbojet 叩gincs.lfthepilot in巳 reascsthef1.比 1 ratc to glve a 

thrust of20 kì\ 3nd noses the plane upward 10 maintain a constant 1,000 km/hr air speed, detem1ine 

thea且g l<: emade by the new line of f1 ight wlth the hOrl70ntaL Note that the aîr resist阻ce in the line 

of 刊ight at thc particular a!titude involved IS a func lÍon of air speed. Also. the lift L of the wings 

"訂 ainsnormal tothedirectio且 of f1ight
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