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1. Find all values of the constant a for which the limit
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i dz
2a. Evaluate the improper integral / )
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2b. Let A =/ ne dr and B = / ne dz . Express B in terms of A.
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3. A function f with a continuous second derivative satisfies:

/2 @ /2 3
/0 sin(z) f(z)dr =1 /0 sin(z) f'(x) dxC-)-: 3
/2 /2 4
/0 cos(x) f(z) dx@:) 2 /0 cos(z) f'(x) da:Q 4
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Evaluate / sin(2z) f"(x) dx .
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sin(2x) f(x dx = 5

cos(2z) f(x d:v =6
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4. In each of the following, if there exists a function J that satisfies the given conditions, give an

example of such a function; otherwise, just write DoES NoT EXIST inside the box. No explanation is
required. No partial points will be given.

a. f is continuous-on+(—o00,00) and f does 1ot have an antiderivative on (—o0,00). =

f@= DNE

b. f is positive and differentiable on (—oc0,c0) and /-fcé—i) #In(f(z)) + C.

T

f@) = « +|

c. f is continuous on [0, 7] and / |f(z)| dz #
0

/ @) da

f@)=] Cos %

d. f is differentiable on (0, 0), li_)m f'(x) =0, and lim f(z) does not exist.

T—00

f(z) = /;

e. f is differentiable on (0, 00), li_)m f(z) =0, and lim f'(z) does not exist.
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