MA 114 Worksheet 08

Spring 2018

MA 114 Worksheet #08 Solutions: Review for Exam 01

1. Find the following antiderivatives

(a) /m2 sin 2z dx

Solution: Use Integration by Parts twice.

1 1 1
/372 sin 2z dx = —§x2c082x + §msin2x — Z—lc082x +C

(b) / ve® dy

Solution: Use Integration by Parts.

1 1
2z 2x 2z
dr = — — _
/1}6 X 2.1’6 46

+C

dx
22+ 22+ 10

© [

Solution: Complete the square in the denominator.

1

1

22 +20+10 (z+1)2+3

SO
/ dx / dx 1 ; r+1 L C
= = —arctan | ——
22+ 2x 4+ 10 (x+1)2+3%2 3 3
x+3
d d
<)/(x—6)($—3) !
3 3
Solution: Split this apart by Partial Fractions: @ _966)—;1;_3) = "6
2
, SO
r—3
T+ 3 3 2
dr = — dr =31 — 6| — 21 -3+ C
/(:p—()’)(:p—?)) v /x—G 73 v =3Il =6l —2njr 3]+
3z 46

_ Ty
2 —10r +24

© [
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Solution: The denominator factors as (z — 6)(xz — 4), so we will need to split
this apart by Partial Fractions.

3r+6 12 9

2—100+24 -6 -4

/ 3r+6 / 12 9 d
- O @O @ = — €T
22 — 10z +24 r—6 x—4

=12In|z — 6| —9In|z —4|+C

2
(f) /SI +9x+8d$

22 (z + 2)?

Solution: Using Partial Fractions:

3¢ +9x+8 1,2 1t 1
2(x+2)2  4dr 22 4z +2) 2z +2)2
322 4+ 92 + 8 2 1 1 1
o Cdr=—-— —— 4+ Injz| - -1 2 +C
/:1:2(:6+2)2 TS T gy Tyl ghnle 2

(2) / sin® z cos z dx

Solution: Here let v = sin x, then du = cos x dx and this integral becomes:

1 1
/sin5xcosxdx:/u5du:6u6+C’:681n6x+C

(h) / sin® z dx

Solution:

in 2
/siandx:g—Sln4 x—l—C

0 [ s
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Solution: Use the substitution z = 3tanw, dx = 3sec? v du and

3sec?u

dx
/x\/x2+9 N / 3tanu3secu

1 1
25/:§;Zdu:§/cscudu
= —In|cscx +cotz|+C

3+vVr2+9
xr

du

+C

=—In

() /\/16+4]I2d$

Solution: Use the substitution z = 2tanu, dx = 2sec? u du.

/\/16+4x2d1‘:2/\/4+x2dx:2/\/4+4tan2u(2sec2udu):8/sec3udu

= 4(secutanu + In|secu + tanu|) + C

NI
— oVA+ 22 +41n % +C
(k) /$3\/9—x2dx
Solution: Let v =9 — 22, then 2?2 = 9 — v and du = —2x dx.
1
/xS\/9—x2dx:/x2\/9—x2xdx: —5/(9—u)u1/2du
1 [, 1 2
__ /2 .3/2 3 _ 1 3/2 4. 5/2
2/9u u’“ du 2(6u s )—1—6’
1
=0~ 2?)5? = 3(9 — 2?32 + C

> dx
M /1 xlnx

Solution: This is an improper integral since the integrand is not defined at the
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lower limit.

/2 dx . /2 dx
= lim
. xlnx  e«=1 ), xlnx

= lim In | In |z]||> = lim In(In 2) — In(In a)
a—1 a—1

and this limit is undefined. Thus the integral diverges.

(m)/ re %" dx
1

Solution: This is an improper integral.

[e'e) M
1
/ re * dr = lim re * dr = lim (—— — E) e
1

M —o0 1 M—o0 4 2

2. An airplane’s velocity is recorded at 5-minute intervals during a 1 hour period with the

following results, in miles per hour:

550, 575, 600, 580, 610, 640, 625,
595, 590, 620, 640, 640, 630

Use Simpson’s Rule to estimate the distance traveled during the hour.

1
Solution: We have that At = 5min = Ehr. The distance traveled is the integral

from 0 to 1 of the function with the values given above. Thus, by Simpson’s Rule,
this distance is approximately

A
distance & ST (£(0) +47(%) +2f(B) + -+ 4f(H) + F(1)

:%(550+4><575+2><600—|—4><580+2x610—|—4><640+2><625+

4 x 595 4+ 2 x 590 4+ 4 x 620 + 2 x 640 + 4 x 640 + 630)
= 608.611

1

3. Calculate Mg and T to approximate / e dz.
—2
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Solution: Mg = 15.86539 and Ty = 22.21614.
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