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Part I Fill-in blanks (Total 40 points, 4 points each.) 

JI+v'2+···+Jn=T 
(1) lim · .jn = 

n-+oo n n -----

1 
(2) Let J(x) = 4x3 + X - l. u-1)' (-3) = 

-----

Jex+ e-x 
(3) dx -

eX - e-X - -----

oo k 
(4) The interval of convergence of L 5kxk = 

k=l -----

(5) The total derivative off (x, y) = ln(x2 + y2) + x tan-1 y is 

(6) Given f (x, y) = x2 -y3 - lOx + 12y + 19, find its saddlepoint 

extremum 

(8) If dy + y = 2xe-x and y(O) = 1, y(x) = 
dx 

(9) The arc length of r = l + sin 0, 0::;; 0::;; 21r is 

and its 
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Part II Calculation and Proof (Total 60 points, 15 points each.) 

1 (z-,n)2 

1. Given a real-valued function f(x) = rn= e-~ where m and o- are constants, 
v21ro-

(a) Calculate M(0) = 1: e0x f(x)dx. (Hint: 1: f(x)dx = 1) 

(b) Define · 

I(x) = sup [0x - ln M(0)]. 
0 

Compute I(x) and find its minimum. 

( 1 u 1 ")n 1 2 2. Given cpn(u) = 2ern + 2e-7n and cp(u) = e2u with u E IR. and n > 0, prove that , 

for any u E IR., 
lim 'Pn( u) = cp( u). 

n--too 

3. Given proper constants of µi and o-ij for i, j E { 1, 2}, minimize 

2 2 

over w1 and w2 with restriction to L wiµi = µP and L wi = 1. 
i=l i=l 

4. (a) State the fundamental theorem of calculus. 

(b) If g(x), h(x) and k(x) are differentiable, differentiate 

1k(x) 

F(x) = g(t)dt 
h(x) 


