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1. (20%) Find the Limits
2. (5%) lim,_; 2=
b, (5%) limy.o- 222t 5 5 0,

X

-1 —-g
0 . X +x
c. (5%) lim,_ o oy

d.  (5%) lim,_Vx2Z +x —Vx2 —x.

(10%) Find Derivative dy/dx
5
a. (5%) y= (§+-51;) , whatis y'(1) ?

b. (5%) y? = kj—i what is y'(0) ?

(10%) Application of Derivative
a.  (5%) Suppose that the first derivative of y = f(x) is

y' = 6(x+ 1)(x — 2)2.

At what points, if any, does the graph of f have a local maximum, local minimum, or
point of inflection?

b.  (5%) For what value or values of the constant k will the curve y = x3 + kx? + 3x — 4
have one horizontal tangent?

(10%) Cost and Avenue in Economics

Suppose that c(x) = x* — 6x% + 15x is the cost function of producing the x (in thousand of
units) items. And define the marginal cost m(x) = c¢’(x) and the average cost a(x) =
c(x)/x. It is well known that the production level (if any) at which the average cost is smallest
is a level at which the average cost equals the marginal cost.

a.  (5%) Find the two production levels x; and x5 that possibly minimizes average cost.

b.  (5%) Which level minimizes the average cost and why?
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5. (10%)

Let f(x) be a function satisfying fooo f(x)dx =1 andlet F(y) = | Oy f (x)dx.

Show that

j:[l —F()ldy = fowa(X)dX-

6. (30%)

Given two numbers ¢ € R and o2 > 0, we define the functions

exp (_ @_-“_)2)

202

1
f(y)—W

and

r(a) =f y*le Ydy.
0

If we know that I'(1/2) = V'm, I'(1) = 1,and I'(3/2) = %x/ﬁ Please evaluate the following
integral with detailed derivations.

a  (10%)
[ s oay
b, (10%)
[ 1o
c.  (10%)
o)y,
7. (10%)

Consider the Euler integral of the first kind as

1
B(a,b) = j x%~1(1—-x)P"tdx, fora,b>0.
0

Find the value of B(1/2,1/2).



