Exam I
February 3, 2004

12. Use logarithmic differentiation to find f/(z) if

oz osin®(z+7)
o) = 5 oy

In(f(z)) = In(z) + 2In(sin(z + 7)) — 8In(22° + 2)
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13. Evaluate the following limit.
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Use ’'Hospital’s Rule twice:

lim = lim ["'Hospital for “oo/00”]

r—00 X r—00

(In z)? . 2(Inz)(1/x)
1

2lnx

= lim
T— 00 x

2(1
= lim % [I'Hospital for “co/00”]

Tr— 00

= lim —
r—00 I




14. To evaluate / xInx dx apply integration by parts. There are several ways to proceed.
Choice 1: dv = dx. Then u = xzlnz; v = x and du = (lna: + x%)d:c = (lnx + 1)dac, SO
/xlnx de = z° lnx—/x(lnx—i—l)dx = 22 lnx—/xlna:dx—/a: de = 2?Inz—

rInxdr — 5952. Now solve for the integral: 2 [ zlnz dz = 2% Inx — 5902 +C,

SO

1 1
/xlnx dxr = 5:1:2111:1:— Z:B2+C'

1
Choice 2: dv =x dx. Then u =Inzx; v = %a:Q and du = % dx, so /xlnx dx = 5.’132111.’1? —

1,1 1, 1 1, 1,
/2513 xdw 2:1: nx Q/xdx 233 nx 43: +C

Choice 3: dv = Inz dx. Then u = x; v = xlnx — x and du = dx, so /xlna: dr =
x2lnx—x2—/(xlnx—x)dx:x2lnx—x2—/azlnx dac—/x dr = 2°Inz —

1 1
a2 +/9clnx dx + 5352 =z?lnz — 5%'2 +/xlnx dx. Solve for the integral as in
Choice 1.




