Math 21B-B - Homework Set 3

Section 4.8:

1. (a) i f(z)=22"3
F(r)=—a272

ii. f(z)= % + 2

iii. fl#)=-23+2-1

F(x) = z'/?
ii. f(z) = —127%/2
F(z) =212
iii. f(z) =—327%/?2
F(z)=ax3/?

(¢) i f(x)=—msin(rz)
F(z) = cos(mx)
iil. f(x)=3sin(z)
F(z) = =3 cos(x)
iii. f(z) = sin(7wz) — 3sin(3x)
F(z) = —L cos(mz) + cos(3z)

(d) i f(x) = sec?(x)

ii. f(z) = Zsec? (%)

F(x) =2tan (£
iii. f(z) = —sec? (3£)
F(x) —%tan 37"”)

(e) i f(x)=sec(z)tan(x)
F(z) = sec(x)

ii. f(z) = 4sec(3x) tan(3x)
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i () = see () tan ()

i, f(z) = e*/?
F(z) = 2e%/?

/ 3t2+z dt:t3+ﬁ+0
2 4

d 2 _ _
d—(t?’ %+C)_3t2+2-§+0_3t2+§

_|_
2 3/2
(ﬁ+) do =T +4y3+C

[ (0 (2)) w= 2100 (%) <

7 (—21 cos (g) + C') = % .21 sin (%) + 0 = T7sin (g)
/ (26’” — 36_2x) dx = 2e* + ge_zx +C

8

di (26"” + %e_% + C') =2e* + (—2) - %e_% +0=2e% —3e 2
/(1 + tan? 9) df = /sec29d9 =tanf +C

A (tanf + C) =sec’ 4+ 0 = 1 + tan? §
/(2—|—tan29) d9=/(1+se029) df =60+ tanf + C

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

4 (—W +C> _a (—;(3334-5)_1 +C>

dx 3 dx
1
=3 —(3z +5)7%(3)
=3z +5)72



4. (a) Wrong.
(b) Wrong.

(c¢) Right.

5. (a) Wrong.
(b) Right.
(c¢) Right.

6. Suppose that f(z) = 2L (1—/z) and g(z)= L(z+2).
<a)/f<x)dx=1—\/5+0=—\/5+c'
(b) /g(:v)dx:x+2+C:x+C'
(©) /[—f(x)]dxz—/f(x)dx=—1+\/a?+cz\/a?+c’
(d) /[—g(x)]dxz—/g(x)dx:—x—2+C:—x+C'

(e) /[f(af)+g(z)]dz=/f(x)dx+/g(z)dx=1—\/E+x+2+cz
—Vz+z+C

0 [l7@) - g@)da = [ f@)do~ [ga)de=1-va-s-24C=

—Vr—z+C'
Section 5.5:
1. (a) /xsin (22%) dz.
Let w = 222. Then du = 4z dx = dz = L du.

4z
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(b)

()

(d)

1 sin(u) du

/xsin (22°) dx = / L

1
=-7 cos(u) + C

1
= — cos (22%) + C.
/28(73: —2)7%da.
Let u=7x—2. Thedu=7dx = dx= %du.
/28(737 —2) P dr = /4u_5 du
=—ut+C
=—(Tz-2)"*4C
9r2 dr
m'
Let wu=1—73. Then du = —3r2dr = dr= —37% du.
/ 9r2 dr B _3du
Vv1—r3 Vu
= /—3u71/2 du
= —6ut/?+C
=—6V1-r34+C
1 1
/—200s2 <) dx.
T T
Let u = % Then du = —gﬂ% dr = dr=—2%du.
/i2cos2 <1) dr = /fcos2udu
T T
1 2
= / - {2 + Cosé u)} du (Half-Angle Formula)
u  sin(2u)
= —— — C
2 4
1 (2
= —% — lsln <x> +C



(e) / V3 — 2sds.

Let u=3—2s. Then du = —2ds = ds:f%du

1
/\/3—23d$= —iﬁdu
1
= —§U3/2+C
1
= —5(3—23)3/2+C.
4y dy
2. (a)

a 7?% —

Let u=2y? + 1. Then du = 4ydy = dy= ﬁdu.
/ 4y dy 1 d
_ = — au
22 + 1 Vu
=2y/u+C

=2v2y2+14C

b tanx dx = S dz.
(
Ccos T

Let w = cosz. Then du = —sinzdr = dr=—-1du.

i 1
/smx dxz/—fdu
Ccos T U
=—Inful+C

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

(c) /x1/3 sin <x4/3 - 8) dx.

Let u = 243 — 8. Then du = %xl/?’ dr = dx= %x_l/:g du.

3
/x1/3sin (x4/3—8) dx:/zsinudu

= —zcosu—l—C

= —Zcos <x4/3 — 8) +C.



(d) /\/?dx:/;\/mxjdx

Letu:"”T_l. Thendu:z%dx = dr=2%du

[ e [ v

2
:§U3/2+C

2 (z—1\"?
:3<xx> +C

(e) /(cos x)eS i dy;

Let w =sinz. Then du =cosxdx = dz= ngz
/(cosx)esm””dx = /e“ du
="+ C
_ esinz +C

() /% e/? sec (1 + el/z> tan (1 + el/“") dx

Let u=1+el/2. Thendu:el/z~fﬁ%d9: = dx=—22"1*du

1
/?el/zsec <1+el/m) tan (1—|—el/m) dmz/—secutanudu
= —secu+C
:—sec(l—i-el/gﬂ)—l—C

® | 2z

Let w = Inz. Then du = %dz = dzxr=xdu

dr. [du
/:z:lna:_ u
=hnu+C
=In|lnz|+C




1 e?
h ——dl = | —F———=db
(k) /\/e%—l /69\/629—1

Let u=¢e?. Thendu=¢’dd = dfd=c %du

e? du
———df = | ——du
efve?? —1 uvu? —1

=sec tu+C
=sec™! (ee) +C

. 18 tan? xsec? x
(1 T 2 N2
(2 + tan? x)
Three ways:

a. u=tanz, du=sec’zdx

/ 18 tan® xsec® x / 18u?
(2 + tan® x) (2 +u?)

v=u>, dv=3u’du

18u? 6
/ @i ™= / 2ror ™

w=2+v, dw=dv

6 6
[ avame= [

S e
w

6
= — C
2+v+
6
=———+C
2+u3+

6
_2+tan3x+

b. u=tan®z, du=3tan®z-sec®xdu

18 tan® z sec® x 6
(2 + tan® x) (2+u)

v=2+4u, dv=du



6 6
| aapte=

6
=—-+C
v

6
= — C
2+u+

6
-+
2+ tand z

c. u=2+tan®z, du=3tan?z-sec’ zdx

/ 18 tan? xsecQQx dp — / % du
(2 + tan?® a?) u

6
=—4+C
u
- 24 tandz
3. (a) & =12t (32— 1)°, s(1)=3
s(t) :/12t (362 —1)° dt
:/2u3du (u=3t> -1, du=6tdt)
1
:§U4+O
1
:5(3t271)4+0

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

1 1
=>-(3(1)2-1 =-.924
3=5B1)*-1) +C & 3=5-2'+C

& 3=8+4C
& -5=C

Therefore we get:

s(ty==(32-1)" =5

N | =



(b) % =3cos? (2 —6), r(0)=

r(6) :/30052 (Z 70) do
:/3[;+;COS(;—29)} d

:/—g B—i-;cosu} du (u=75—20, du=—2d0)
:*g [;Jrisinu} +C
_ _% [”/22 20, %sin (g —29)} +C
We now use the initial condition 7(0) = % to find the value of C.
] e S I B Lo e
3 3
® §=-5-1%C
< g+%—0

Therefore we get:

3[m/2—-20 1 v T 3
= — —_ 7—2 J— —
r®) 2{ 7 +tan(3 9>]+2+4
3n 30 3 m T 3
— . _ 7_2 _ _
8 "2 1 n(2 9)+2+4
™ 30 3 m 3
8 2 4sm(2 9)+4
T 30 3 3
= — _— = 2 —
3 + 5 4cos( 9)+4
(¢) L5 = —4sin (2t — ), '(0) =100, s(0) =0
s'(t) = /—4Sin (Zt— g) dt
:/—2sinudu (u=2t—7%, du=2dt)
=2cosu+ Cy
T
—2cos(2t—§>+01



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

100=2cos(~2)+C1 & 100=Cy
Therefore we get:

s'(t) = 2cos (Zt — g) + 100

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

s(t) = / [2 cos (2t— g) + 100} dt

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

) T T
fsm(2t—§)+50 <2t—§>+C2

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

ozsin(—g)+50(—g)+cg o 0=—1-25n+4Cy
s 1+257=0

Therefore we get:

T
t) =sin (2t — =
s(t) sm( 5

= sin (zt— f) + 100 — 257 + 1 + 257

>+50(2tfg)+1+257r

\V]

— sin <2t— g) 4100t + 1
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