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1. (5%) Find the inverse function of f(x) = vx% + 3

2. (10%) Let f(x)=x%*+x+18; g(x) = x2.

(1) Find the function g.

(2) Find the rules for the composite functions f ¢ g.
3. (20%) Find the following limit

. 6x*—7x? . 3x2-3
(1) limye, 3x4+x3+100x2 +x 2) limyy x-1
. VxZ+3 . V2xZia-2
(3) lim = (4) lim
x—1 3x+3 x—0 2x

4. (10%) Find the derivative of the function
W f@=S+2 (@) f(x) = cosS(x? + 1000)

5. (20%) Evaluate the following integrals if possible
(1) f, xV5xT+  dx (2)f_zze(§")dx
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6. (10%) The ratio of working-age population to the elderly in the Taiwan (including
projections after 2000) is given by
4 fo<t<10

f(t) ={—0.05t + 4.55 if10 <t <20
—0.085t + 5.07 if20 <t <35

with 1 = 0 corresponding to the beginning of 1995. What will be the ratio at the beginning of
20067
(10%) Analyze the graph of Vx — 1

8. (15%) The population density (number of people per square mile) of a certain city is given
by the function
f(x.y):30008—0.3|x|—0.1|y|
where the origin (0, 0) gives the location of the government center. Find the population inside

the rectangular area described by
R={(x,y)|-10<x<10,-30 <y <30}



