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1. (15 %) Evaluate the following limits:
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(b) lim Ib/Eied/es
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2. Find the following derivatives:
(a) (10 %) Assume that the equation In(x+y+2) = 1+2%22* defines

z as a differentiable function of two independent variables z and

y. Find ‘);_ and gf

(b) (5 %) If F(z) = [ = clt 2> 1, find F'(x).
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( ) (5% ) Given y = VI+32 ¥ 1+5e 1 +7z OYTFI01z’

find ¢ at z = 0.
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. BEvaluate the following integrals:

(a) (10 %) Prove the improper integral [~ e*=*" du exists and eval-
uate [ e* 2" dx.

(b) (5 %) Iffo (1 —2)f(zx)dx =5, find fo [y flz—y)dydz.

(¢) (5 %)Find the iterated integral [0 j \/_;L siny? dydz.

4 Let f(z) = ([F e dt)?, glo) = [} =5 gt
(a) (5 %) Prove that ¢/(z) + f'(z) = 0 for any z € R;
(b) (5 %) Prove that g(z) + f(x) = Z for any » € R;
(¢) (10 %) Using (b), prove that [;™ e dt = VT
5. (15 %) Sketch the graph of y = tan™! o —In v/1 + 22, showing its critical

points, points of inflection, the intervals on which it increases or de-
creases, and the intervals on which the graph is concave up or concave
down,

R

(10 %) Let f(z) = a0+(1133+a'):1,2—}- -+a,x", where ag, a1, ...,a, € R.
T2+ 4+ 7;—1 = 0, prove that the equatlon f(@) = 0 has a root
between 0 and 1.




