Math 21B-B - Homework Set 3

Section 4.8:

4. a. f(x)=2z"3
F(r)=—272

F(z)= -2~ + 123
c. f@)=—-a3+2-1
Flz)=1272+ 122 -2

10.  a. f(x) = %x*1/2
F(z) = z1/2
b. f(z) = —1273/2
F(x)=a"1/?
c. f(x)= —51‘_5/2
F(z) =23/
13.  a. f(x) = —7sin(mz)
F(z) = cos(nzx)
b. f(xz) = 3sin(x)
F(z) = —3cos(z)
c. f(x) =sin(mx) — 3sin(3z)
F(z) = —1 cos(mz) + cos(3z)
15. a. f(x) =sec?(z)
F(z) = tan(z)

b. f(z) = %sec2 (%)

F(x) —2tan(%)
c. f(z fsec( )
F@) = 2 tan (%)



18.

19.

27.

36.

45.

52.

65.

a. f(z) = sec(x) tan(z)
F(x) = sec(x)
b. f(x) = 4sec(3z) tan(3z)

F(z) = § sec(3x)

c. f(x)=sec (%) tan (%)
F(z) = Zsec (%£)

o

a. f(x) =e3®

b. f(z)=e""*
F(z)=—-e"

c. f(x) =e*/?
F(z) = 2e%/?

T 2 x3/2
—_— Ry = — 4
5 +\/5) dz 3 +4/z+C

7 sin (z)) df = —21 cos (g) +C

/ (Zez - 367296) dr = 2e* + gefh +C

4 (2" + 372 4 C) =2e" + (-2) - 372 + 0 =2e" — e~

/(1+tan29) d@z/secQHdﬂztanﬁ—FC

4 (tanf + C) =sec? 4+ 0 =1 + tan? 0

t3+§+0):3t2+2-§+0:3t2+

13
2

i(wm+4\/5+C):§~I2/2+%-4z*1/2+0:§+

4 (—21cos (8)+C) =2 -21sin (%) +0="7sin(%)

s



66. /(2+tan29) d@z/(l—i—secQH) dfd =0+ tanb +C

4 @+tanf+C)=1+sec?0+0=1+1+tan?0 =2+ tan?¢

72.
x -1
(B o) (i)
= —§~—(3m+5)_2(3)
=(3z+5)""
75.
% <x}r1 C> = [—(z+1)""'+C]
=(z+1)72
1
(x4 1)2

83. a. Wrong.
b. Wrong.

c. Right.

84. a. Wrong.
b. Right.

c. Right.
125. Suppose that f(z) = - (1 —/z) and g(z)= L(z+2).
a./f(x)dle—\/i+0:—\/5+c
b, /g(:v)dx:x+2+C:x+C
c. /[—f(x)]dxz—/f(m)dx=—1+\/a?+0=ﬁ+c

d. /[—g(x)]dx:—/g(m)dmz—x—Z—i—Cz—m—i—C



e. /[f(ac)—l—g(x)]dx:/f(x)d:c—l—/g(a:)dx:1—ﬁ+x+2+C:

—Vr+z+C
b [1r@ - g@idr= [ 1@~ [o@rdr=1-Vi-z-2+0=
—Vr—z+C
Section 5.5:

2. /xsin (2952) dzx.

Let w = 222. Then du = 4z dx = dzx = i du.

1
/zsin (22°) da = /Z sin(u) du
1
=-1 cos(u) + C

_ L (o2
——4605(233)—&—0.

5. /28(795 —2) " da.

Let u=7xr—2. Thedu=7dx = da::%du.

=—ut4C
= (Tz-2)"*+C
7 or2 dr
' V1—73
Let w =1— 3. Then du = —3r2dr = drz—?ﬂ%du.
/ or2 dr _ _3du
V1—r3 Vu
:/—3u_1/2du
= —6ut’?+C
=-—6v1—-r34+C



1 1
10. /—20052 () dx.
T T

Let u = % Then du = —m—lg dr = dz=-—-2%du.

/iQCOS2 <1> dl':/—COSQUdu
T T

— / — B + COSéQU)] du (Half-Angle Formula)

u  sin(2u)

2 4

C
1 1 . 2
——256—48111(1:) +C

13. /\/3—25ds.
Let u =3 —2s. Then du = —2ds = ds:—édu
1
/\/372$ds: fiﬁdu
1
:—§U3/2+C

= ,é(g, 2s)3/% 4 C.

4
15, [vdy
V2y?+1
Let u =2y? + 1. Then du = 4ydy = dy tdu.
/ 4y dy 1
—=— = | —du
22 +1 Vi
=2Vu+C
=222 +1+C
23. /tanxdajz/smz dx.
Ccos T
Let u =cosz. Then du = —sinxdzx = dx:—sirlmdu.



/Sinx dx:/—ldu
cos T U
=—Inju|+C

= —1In|cosz|+C
=In|secz| + C. (Properties of In)

28. /xl/?’ sin (334/3 — 8) dx.

Let u = 2%/3 — 8. Then du = %xl/?’ dr = dx= %x_l/?’ du.

3
1/3 o (,4/3 _ [ 32
/a: sm(x 8) dx /4blnudu
3
:—Zcosu—l—C

= —Zcos (x4/3 —8) +C.

37. /,/x_ldx:/i,/””_ldx
x5 2 T

Letuz"”Tfl. Thendu:;lzda: = dr=2%du

1 jz—1

/\/ﬂdu

2 39
== C
3u +

2 -1 3/2
:3<xx) ¢

39. /(cosx)eSi”dz

du
cos T

/(cos x)eS T dy = /e“ du

=e"+C
:esinz+c

Let wu =sinxz. Then du = cosxdxr = dzr=




1 ) ) -
42. / — e/ sec (1 + el/l) tan (1 + el/"L) dx
x

Let u=1+¢e/% Thendu=e/* - —Ldr = dz=—-a2e"Y%du

x2

1 .
/—Qel/xsec (1—1—61/”) tan (l—i-el/’”) dm:/—secutanudu
T
= —secu+C
:fsec<1+el/z>+0

43 / do
zlnzx

Let u=Inz. Thendu=1der = dz=uzdu

x

dr. [ du
/xlnx_ u
=lnu+C
=In|lnz|+C

1 e?
48. 7d9:/7d9
/m efve20 — 1
Let u=¢€?. Thendu=¢’dd = did=e?du

/ e? d9:/ du

efy/e20 — 1 uvu? — 1
=sec lu+C
=sec™! (ee) +C

55, / 18 tan? thecza: e
(2 + tan® z)

a. u=tanz, du=sec’zdr

18tan® rsec? x 18u?
(2 + tan® z) (2 4+ u)

v=u> dv=23u’du



18u? 6
/}2+wfdu/k2+w2m

w=24wv, dw=dv

6 6
ey
6
=——+C
w
6
= C
2+v+
6
= arw ©
6

-+ C
2—|—tan3x+

b. u =tan®z, du= 3tan?z-sec®zdu

18 tan? xsec? x 6
s e dr= [ o
(2 + tan® x) (2+u)

v=24wu, dv=du

6 6
Jaapte= [ e

- Sie
v

6
= - C
2—i-u+

6
-+
2 + tan® z +

c. u=2+tan’z, du=3tan’?z-sec’® zdx

/18tan2xsec22x da::/%du
(2 + tan?® x) u
6

=—4+C
U

76 +
2 + tand x



sin \[ sin V@ 40
V0 cos3 6 (\/@) ( cos? \/5)

Let u = cos V0, du= —sin\/g-z—\l/éde

58.

sin V@ —
[ =

:/—2u_3/2 du

=4~V 40
4
=—+C
Yol
4
=—+C
COS\/@
59. 9 —12¢ (32 —1)*, s(1) =3
s(t):/12t (3t —1)° dt
:/2u3du (u=23t>—1, du=6tdt)
1
:§U4+C
1
5(3t2—1) +C

We now use the initial condition s(1) = 3 to find the value of C.

1 4 1
3=-031)*-1) +C 3=--2"4C

JEAP-D'C e a=gty
& 3=8+C
& —5=C

Therefore we get:
s(t) = 1(31&2—1) -5
2



62. gg—?mos2 (%—9), r(0) =%
/3COS 770
/ [ fcos 2—29)} do
3

:/ 3 |: cosu] du (u=75—20, du=—2db)
3 1 .

=3 {2+251nu]+C'
3[n/2—-20 1 . /7

= 2|:2+2SH1(2—29)]+C

We now use the initial condition 7(0) = % to find the value of C.

™ 7/ v i 3[m 1
8—‘2{%1“(2)]*0 < 8—‘2[4 2]+C
m 3m 3
T_ 2" 2.0
T 8T s 1
T 3
T 2 _¢
< 2+4
Therefore we get:
3[m/2—-20 1 T T 3
-2 - Z_9 ry2
r(®) 2[ 7+ (5 9)}+2+4
3r 30 3 ™ T 3
—_ . _ 7_2 _ _
8 2 45”1(2 9>+2+4
m 30 3 ™ 3
8 2 48”1(2 9)+4
™ 30 3 3
=2 Ccos(2
8+2 4(:05(6’)4-4
63. L5 = —4sin (2t — T), '(0) =100, s(0) =0
oy — | g _r
s(t)—/ 4sm(2t 2) dt
z/—QSinudu (u=2t—7%, du=2dt)

=2cosu+ C;
= 2cos (2t— 5) + C4

10



We use the initial condition s’(0) = 100 to find the value of Cj.

100 = 2 cos (—g) L0 e 100=0
Therefore we get:

/(1) = 2cos (2t — g) +100

Now we do the whole process again to find s(¢).

s(t) = / {2 cos (215 - g) + 100} dt

:/[cosu+50]du (u=2t—7%, du=2dt)
= sinu + 50u + Cy

™ s
— i 2t——) 50(275—7) cC
sm( 5 + 5 + C2

We use the initial condition s(0) = 0 to find the value of Cs.

ozsm(%)mo(—f%@ & 0=—-1-251+C,
& 14+25m=0

Therefore we get:

s
2
. (2t— g) + 100t — 257 + 1 4 257

s(t) = sin (2t - )+50(2t—g)+1+257r

— sin <2t— g) £ 100t +1

67. All three integrals are correct. To see how this is possible, recall your
various trig identities.

(a) = (b)
sinz4+C; =1——cos’z + Oy

= —cos’x +Cy (1 can be absorbed into the constant term C.)

11



1 1
—cos’x +Cy = — (2 + 3 cos(2m)> +Cs

1
=3 cos(2x) + Cy (—1 can be absorbed into the constant term C.)

12



