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1. Oil is leakiog out of a tanker damaged at sea . Tbe damage to the tanker is worsening as 

evidenced by the iocreased leakage each hour, recorded in the followiog table. (16 points) 

※考生請注意:本試題 日，可

Leakage 
(gallonJhour) 

Time (hour) 

1-1 ) Give an upper and lower estimate of the tota l quantity of oiI that has escaped after 5 hours using 
upper and lower summation. (8) 

卜2) h is known that the error in Trapezoida l rule is twice as much as that of Midpoint ru峙， and the error 
is always the opposite. (When Trapezo idal rule has positive error, Midpoi nt rule has negative error. ) Use 
lhis informatíon to obtain lhe best esti mate oft he oiI that has escaped in 8 hours. (8) 
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Trapezoidal rule Midpoint rule 

2. The plane '\'+y+z==1 cuts tbe cylinder x 2+/=1 io 80 ellipse. 'Find the points 00 tbe ellipse tbat lie 

closest to and farest fro D1 the origin . (1 2 points) 

(10 points) 

背面仍有過目

3. By using the fact that log n <<n, evaluate limn X,. 
，，-巳
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4. Answer tbe following question . (30 points) 

4-1 ) Provide Mac lallri n serìes of sin x and cos x . (6) 

4-2 ) Ca l c叫做 lim主些主 (8) 
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# hint. Use logarithm ofthe functj仰. and IIse and use the l ollowing power series 

log(l+x)==: x 一三+ 主:+
2 3 

4.4)Cahilate lri男 (cosx)川A (8) 

5. Whenfis defined asf(x, y, z) = x 2 
- xy + 3 si肘， answer the following. (18 points) 

5- ] ) Find the linearization L(x.y ,z) o f.f(x, y , z) at lhe po int (xQ, Yo, zo) = (2, 1, 0) (8) 

5-2) Find an upper bound for the error incurred in replaci ngfby L 

on the 叫叫IcR: IX - 2 I s0.01 Iy 一 1 1 s 0.02 1z.1 s 0.0 I . (10) 

6. Answer the following questions. (14) 

6-) ) Show that y 心: + X dy + 4 dz is cxac t. (6) 

,. ( 2 .3 .- 1 ) 
6-2) Eval叫
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