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15% (1) Evaluate the integral

f_i fi;. o~ 24¥?) gin(x2? + y2)dxdy

15% (2) Evaluate the integral

[ o dx

X°—1

10% (3) Let & = ®(u) bedifferentiable. Let z =z(x,y) be defined as the

solution of
ax + by + cz = ®*+ y*+ z2).
Show that z = z(x,y) satisties

dz 0z
(cy—bz)a—l- (az«-—cx)-é-; = bx— ay.

10% (4) Evaluate the limit

5 S /S
lime_, o (—a :b ) where 0<a<b

x+1

—— . Find the intervals where y 1s increasing,
X2 +1

15% (5) Sketch the graph of y =

y is decreasing, y is concave downward, y is concave upward, the local

minimum, local maximum and inflection points.

15% (6) Expand f(x) = tan~!x into Taylor series at x = 0, then integrate the

- (_1) Nn+1

n=1 ,n—1

series term by term to find the sum of the series

10% (7) Given n points M;(x;,y;,2), i=12,--n. Findapoint P onthe

sphere  x2 + y% + z2 =1 suchthat ). ,(PM *  is minimum.
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10%(8) Let H1:8, 112:6, I'13=3, PAA=92, PAa=29(1-—9),
P.= (1-6)%, 0<0<1. L(®)=P1P2 P},

(i) Show that if L(B) is maximal for-0 = 6 ifandonlyif #n L(6)
is maximalfor 6= 0 .

(i) Find the value © that maximizes L(O).



