MATH 141 ExAaM #2 KEY (SPRING 2022)
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1 Letu=+x%2+1, sodu=———=dz and 22 = u? — 1, and the integral becomes
va?+1 &

2
/ 6(u* — 1) du = 8.
1

2 With u ==, v/ = e™**, so that v/ = 1, v = —1e¢~**, integration by parts gives:
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3 With u =0, v =sec?0, so that ' = 1, v = tan 6, integration by parts gives:

0tanf — /tan@dé’ =f0tan6 — In|secl| + C.

4 Let u =2z, sodx = %du, and use the given reduction formula twice:
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5 Let z =3tan6, so dr = 3sec?dh, and we get (using another reduction formula):
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6 We have
10
L= / V1+ (2az)? dz.
0

Let x = % tan @, so dr = i sec?  df and we get (omitting the limits of integration and using

yet another reduction formula):
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This gives us an antiderivative for y/1 + (2az)?, which we use to find that

1
L = 5v1+ 000" + — ln<\/1 140042 + 20a).
a

Ta First,
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7b We have
r—5 _A+B+ C
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r—5=Av(x+ 1)+ Bz +1)+Ca? = (A+C)2* + (A + B)x + B,
which yields the system of equations

A+C= 0
{A+B: 1
B=-5
The solution to the system is (A, B,C') = (6, —5,—6), so
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8b By definition the integral f032 equals
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provided both integrals converge. But

/1 1 d i t 1 d li 0 +5
— _dy = lim — _dy=— lim =0
o (y—1)6/5 y t—1- Jo (y—1)8/5 4 - |t —1 ’

so the integral f032 diverges.

9 Let I be the integral. For « € [1,00) we find that
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and since the integral

> ] 1,00

J= [ —dov=lm |-z =-
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so J converges, the Comparison Theorem implies that I converges also.



