Section 7.1

1. Letu=Inz, dv=2zde = du=%dﬂ:,v=%x3.'1heﬂby]5qlmtinn2,
[2*Inzde= (lnx}{%x‘?) —f {%xa){%J dr = %xa lnx—%f:cz dr =2z’ Inz — %(%I‘a) +C
= 22° lnx—%x‘g-l-c [nr %33(1113:—%)4—5‘]
6. Letu =t ,dv =sin2tdt = du=dt,v=—1cos2t Then

ftsin?fdt=—%tcus2t+%fc052tdt= —%fcos?t+%sin2t+c_

9. Letu=In(2z+1),dv=de = du= dz,v =z. Then
2r+1
B 2x . (2z+1)—1
fln(2x+1)dx—.rln(2x+]} f2$+]dx—xln(2x+]} e 1 dax

1 1 v
_.rln(2x+]}—f(l— 2I+1)d.r—xln(2x+l}—x—|—§ln(2x—|—1:}—|—ﬂ

=12z +1) In(2z+1)—z+C

15. Firstlet u = (Inz)*, dv =dx = du=2Inz - < dr, v = z. Then by Equation 2,
I=f(ln;r:}zd:r=:r:(lnx]2—2I;r1n:r:-%dr:x(lnx}z—2f1n;rdx-NexlletU=ln::,d‘i’=d;r =
dU = 1/zde,V =xtoget [Inzde =azlnz— [z-(1/x)dr = zlnx — [dr = xInx — = + C1. Thus,
I =z(lnz)®? —2(zlnz —xz+ C1) = z(lnz)* — 2z Inzx + 2z + C, where C = —2C;.

20. Fustletu = 2> + 1,dv = e ®dr = du=2xdz,v=—e ~. By(6),

Sl +1)ede = [~(2® +1)e™=], + [} 2we = de = —2e7 4+ 1+ 2 [} ze ™= dz.
NextletU =z, dV = e ®de = dU = dx,V = —e*. By (6) again,
1

f; re Tdxr = [—xe_”]: + fu e Cdr = —e 4 [—e_”]: =—el—el4+1=—2e"1+1 So

Jru‘(xz +1)e Tde=—2e"1+14+2(—2e 1 +1)=—2e 41 —-4e7 14 2= 61 +3

1
23 letu =Inz, dv =z 2der = du=—de, v=—x"" By(6),
x

gln:‘: Inx ? 2 _a 1 1 ? 1 1 1 1
2lhr= |22 4+ [ 2 %dz=—2m2+m1+|—| =—lm240-2+1=1_1m2
1 * 1 x

2
T 1 1

29. Letw = In(sinz), dv = coszdr = du = 2%

—— dx, v = sinx. Then
sinx

I = [coszIn(sinz) dr = sinzIn(sinz) — [cosx dr = sinzIn(sinz) — sinz + C.
Another method: Substitute ¢ = sinx, s0 dt = cosxdx. Then T = flntc{t = tlnt —t + C (see Example 2) and so
I'=sinz(lnsinxr — 1) +C.
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Section 7.1

M. Letx = —%, so that dz = —2¢dt. Thus, [*e™* dt = [(—¢%)e ™ (1)(—2tdt) = L [ ze® de. Now use parts with
u=zx, dv=e"dr,du=dr v=_e"topet

%Jr:r:ezdz— (ze® — [e"dz) = Jxe” —%ez+C=—%(1—x}e=—|—C=—%{]+f2]e_tn—I—C’.

38. Lety:lnx,snﬂ:laldy:%d:r = dxr = xdy = e¥dy. Thus,

[sin(lnz)dz = [sinye¥dy = %e”(sin y—cosy)+C [byExampled] = %x[si.n{ln x) —cos(lnz)] + C.

. 1 1 in2
8. a) TakEn=21]1Exampleﬁmgetfsinzxdx=—§cosxsmx+§f]dz=%— 5‘“4 *t+o.
(b)fsm :r:dx——% cosxsin® z + 32 fsm rdr = —%cos.rsm x+—x——sm2x+£

47. Letu = (Inz)", dv = de = du = n(lnz)" '(dz/z), v = 2. By Equation 2,
J(Inz)"dz = z(Inz)® — [ nz(lnz)""(dz/z) = z(lnz)* —n [(Inz)" ' dz.
48 Letu=2"dv=e"dzr = du=na"ldx,v=_¢e". By Equation 2, f:r:"e“’ dr = x"e® — nfx“'_1 e” dx.
52. By repeated applications of the reduction formula in Exercise 48,
fx"exd:r:—x e 4fx33zd.r—.r e —4{xsez—3fxzezdx:]
= zte® — 423" + 12(9:2&m — 2f zle® dx) =ate® —4x%e® 4 1227 — 2-‘-1I:xlem - fx"e“’ Cfﬁ':]

=z'e® —dxe” +122%e" — 24we™+ 24" + C  [or e®(z” — 42” + 122" — 242 + 24) + C]

62. The rocket will have height 7 = [*° v(t) it after 60 seconds.

H=£m [—gf—usln(m_ﬂ)} dt = —g[1£7]5 — v [f In(m — rt) dt — f lnmdt}

= —g(1800) + v.(Inm)(60) — v, ﬂﬁu In(m — rt) dt

Letu=In(m —rt),dv=dt = du=

(—r}dt v = t. Then

m —rt

G0 50 &0 "
[ rramoin ol [ - ).
0 0 0 m— — ot

L1
— 601n(m — 60r) + [—t — 2 tn(m— rt)] — 601n(m — 60r) — 60 — = In(m — 60r) + Zlnm
T 1] T r

60
dt = 601In(m — 60r) + f (—1 +
ri 0 m

So H = —1800g + 60v. Inm — 60v, In(m — 60r) + 60v, + Eve In(m — 60r) — Eve In m2. Substituting g = 9.8,
r r

m = 30,000, » = 160, and v. = 3000 gives us H = 14844 m
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63. Since v(¢) > 0 for all ¢, the desired distance is s(t) = [} v(w) dw = [J w?e™ duw.
Firstletu =w?, dv=e""dw = du=2wdw,v=—e"" Thens(t)= [—wze_w]: +2 J': we " dw.

NextletU = w,dV =e “dw = dU =dw,VV=—e * Then

s(t) = —tle bt 4 2([—we_w:|:' + j: e a'w) =—tlet 4 2(—i‘e’-_3 +0+ [—e_w]t)

0

=—tle P +2(—tet—eF+1)=—tte Tt —2e Tt —2e7F +2=2— e *(t* + 2t + 2) meters

65. For I = f: zf(x)de, letu = 2, dv = f'(z)dr = du=dx,v= f(z). Then

I=[zf'@)]; — [} F(@)de =47 (4) —1- (1) — [f(4) — fF(1)] =4-3—1-5 - (T—-2)=12-5-5=2
We used the fact that "/ is continuous to guarantee that I exists.
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