Homework 11
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5. Letuw = cosf. Then du = —sinfdf and sin# df = —du, so

4
fﬂosaﬁ' sinﬁ'dﬂ:fug (—du) = —uz +C=—‘—1tcos4l9+0_
7. Let u = z°. Then du = 2z drr and z da = %du, 50 f:nsin{;rz)d:n = fsinu(% du) = —% cosu+C = —%cos(mzj +C.
8. Letw = x>, Then du = 32" dv and z° dx = %du,sof:rgemsdx=fe“ (%du) = %B“+C= %em +C.

16. Let u = ¢”. Then du = €” du, 50 [ € cos(e”) dx = [ cosudu = sinu + C = sin(e”) + C.

2
21. Letu = Inz. Then du = °Z, sof(ln—x)d:r=fu2du= 1w+ 0 =i +C.
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41. fcotxd:r:fcosxdw. Let u = sin z. Thendu:msmdx,sofcutmdx:]—du=1n|u|+0=ln|5in.r|-|—C.
u
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78. Let uw = z°. Then du = 2z d and the limits are unchanged (02 =0and1? = 1), so
I= Jfﬂl a1 — ot dz = fol v'T — u? du. But this integral can be interpreted as the area of a quarter-circle with radius 1.
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86. Letu = «°. Then du = 2z dz, 50 [ af(2?)dz = [ f(u) (L du) = 1 [J f(u)du=1(4) =2

38. Siuceﬁ—]<Ufo1'[)<_i.r<landx/;—]>0f01'1<.r<_i4,wehave‘\/..:,—]|=—(v’;—1)=1—V’E
forl}gsr<land|v"$—l‘=\G—1f01'1<:r§4.Thus,

D/ﬂu4|v”;—1‘d:r=ﬂl (1—ﬁ)dx+£4(v’$—1)dx= [m—§m3f2]1+[§xm—m]:
=(1-3)-0+(F-49-(3-1=
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62. (a) C is increasing on those mtervals where C” is positive. By the Fundamental Theorem of Caleulus,

C'(x) [ cos(§t°)dt] = cos(% ). This is positive when Zz is in the interval ((2n — 3)x, (2n + 3)=),

S
 dz
n any integer. This implies that (2n — )7 < J2’ < (2n+3)r & 0<|z|<loryAn—1<|z| < An +1,

n any positive integer. So C' is increasing on the intervals (—1,1), (v/3, \."'5) (— V5, —\/E}; (\/'? 3); (—3, —T),

(b) C is concave upward on those intervals where ¢ > 0. We differentiate C’ to find C": C'(z) = cas(%:rz) =
C"x)=— sin{:%xg){:% . 2:.,") = —mx sin(%mzj. For x > 0, this 1s positive where (2n — 1) < %mz < 2nm, n any
positive integer < 1/2(2n — 1) < = < 2./n_ n any positive integer. Since there is a factor of —z in C"', the intervals
of upward concavity for = < 0 are (—\f 2(2n+1),—2/n ), n any nonnegative integer. That 1s. C' 1s concave upward on
(_\E! ﬁ)? (ﬁ, 2)1 (_V“E'u _2)? (ﬁ! 2\'5}5 s

() 0.

From the graphs, we can determine

8 0.8
i N B
y=07 /\ that [” cos(5¢?) dt = 0.7 at
r — w z~076andz ~ 122
N e &

0
(d) i 1 . The graphs of S(x) and C(=z) have similar shapes, except that 5°s flattens out
G near the origin, while C’s does not. Note that for = > 0, C is increasing
s /S\/V\N\N . where 5 is concave up, and C' is decreasing where S is concave down.
Similarly, S is increasing where C' is concave down, and S is decreasing
N‘MA[\/ where C' is concave up. For = < 0, these relationships are reversed; that is, C'
) -1 ’ 1s increasing where S 1s concave down, and S 1s mcreasing where C' 1s

concave up. See Example 5 3 3 and Exercise 5.3 65 for a discussion of S(z).
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70. lim i[(l) +(:) +(E> +-~+(3)]= lim X 02(1) =f zgdz=[

The limit is based on Riemann sums using right endpoints and subintervals of equal length.
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