1 1 1 sinx
1. Evaluate the following limit lim <———— = ¢ )
x

z—0 \ 272 4 o
\ x ’XZ T
e \roct %y = €
- (’L)r’E*’*—/—-):L\M ;
e 2 K a Xﬁ x o X
- s aw% .
Wk N- € - Cor X + '
A I N~ l 5
_ -
/l\ X e 4~ N Eas
'
L' [
| eVt
M ot stk +€ IRPE
0 L4 x
IEEE
L' )
T
sIK \ /\’C/OY X ColX e
X ‘ v
LM (,‘.- T e x € T 72 x
= . .
xo



[12+13 points] 2
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2a. Evaluate the integral /
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2b. A function f with a continuous derivative satisfies:
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f0)=1, f(r/4) =2, / flz)dz =3, / f(z)tan’z dz = 4
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[12+13 points] 3
3a. The area of the region lying above the parabola y = x2 and below a line passing through the origin

is 1 square unit. Find all possible values of the slope of this line.
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3b. Find the volume of the solid generated b

y revolving the region between the graph of y = 1/(1+ %)
and the z-axis for z > 0 about the T-axis.
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[6+5+5+5+5 points] 4

4. In each of the following, if the given statement is true for all f, then mark the O to the left of Trus
with a X ; otherwise, mark the [J to the left of Farse with a X and give a counterexample.

a. If f has a derivative on (—c0, ), then f has an antiderivative on (—o00, c0).

BfTRUE

U Farse, because it does not hold for f (z) =

b. If f has an antiderivative on (—c0,c0), then [ has a derivative on (—o0, c0).

O True

JX(FaLse, because it does not hold for fl)=]1% \

c. If f'(z +27) = f'(z) for all z, then f(z + 2m) = f(z) for all z.

O True

I FaLse, because it does not hold for f(z)=| X

d. If f(n) > n for all positive integers n, then lim f(z) = oo.

T—r00

O True

%FALSE, because it does not hold for f(z)= | X Cos (ZK)C)

e. If f is continuous on (—o0, 00), then c;i_r/ f(zt)dt = f(2?) for all z.
0

O True

%FALSE, because it does not hold for f(z)= | X




