MATH 141 ExaM #2 KEY (SUMMER 2017)

1 Factor denominator and make the substitution « = = + 1:
4
1
/ dx—/—du— — ==
1 (z+1)2 5 2

2 Using integration by parts,

1 1 1 1
/ 122t dt = §t262t — / te?tdt = §t262t — (éte% -3 / eztdt)

1 1 1
= §t262t — §t62t + Ze% +c.

3 Using integration by parts,

w21 [T 1 1
/xcos?xdmz [ESiHQZE] ——/ sin2x dr = —(cosm — cos0) = —=
2 0 2 Jo 4 2

4 The length of the curve given by a function f : [a,b] — R is

- / VIt F@Rdr,

and so, using the Fundamental Theorem of Calculus,

/ \/1+ /mdt) d:c—/ \/ lna:—1>2dx

/ VIn? :de—/ lnxdm-[mlnm—x] = 3¢t

5 Set ¢ = 6tanf, so dg = 6sec?fdf. Since ¢ = 6 implies § = 7/4 and ¢ = 6v/3 implies
6 = 7/3, we obtain:

/”/336tan20-6sec26’d9:/”/3 tan? 50 1/”/3 . 9 T+6—3V3

6.d6 =
/4 (36tan®0 + 36)2 o 144

x4 Gsec?d G

(Note: the formula for [ sin”z dz on the back of the exam helps.)

6a By partial fractions technique:

12 A B
Lo + = 12r=A(r—4)+B = A=12, B=148

12r 12 48 48
T dr = dr = 121 4| - — .
/(7‘—4)2 " /<T—4+(7’—4)2) " nr | T—4+c

So,




6b We have
r+1 A B n C
2(r—2) =z a2 x-—2
which yields A = —3/4, B = —1/2, C'=3/4. Then

r+1 ~3/4 1/2  3/4 3
I = . dr =1
/xQ(x—Q) v /< x x2+x—2 eyt

7a Making the substitution v = Iny,

o0 y t dy Int
/ = lim = lim —du=lim [In|Int[—In|In2|] = co.
o ylny e fy ylny i fp u o ioee

The integral diverges.

7b  With the substitution © = 10 — x,
10 1 ) 10—t _1
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y Vi0—z t—>10/0 0=z T Sy v

4 10—t 4
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The integral converges.
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