2. (a) g(x) = [7 f(t)dt, 50 g(0) = 19 f(t)dt = 0. (d)
fo t)dt =3 -1-1 [area of triangle] = 3.

g(2)

I

fo F)dt = fo t)dt + fl t)dt [below the z-axis]
=3-31-1=0

9B3) =g@ + [Zfydt=0-%-1-1=—3.

g(4) = g(3) + [ f(t)dt = —5 +3-1-1=0.
g(5) = g(4) + [L f(t)dt =0+ 15=15.
g(6) = g(5) + [ f(t)dt =1.5+25 =4

(b) g(7) = g(6) + f6 t)dt ~ 4+ 2.2 |estimate from the graph] = 6.2.

(¢) The answers from part (a) and part (b) indicate that g has a minimum at z = 3 and a maximum at » 4

makes sense from the graph of f since we are subtracting area on 1 < < 3 and adding ared on3



(a) By FTC1 with f(t) = t? and a = 1, g(z) = [{ t°dt =
g'(z) = f(z) = 2™
x z 1 1
(b) Using FTC2, g(z) = [; t*>dt = [%ts]] =3 -3 =

g (z) = 2°.




9, f(t) = t*sintand g(y) = [, t*sintdt, so by FTCI, ¢'(y) = f(y) =y~ siny.

1
u—+u?’

and g(u) = ./: ! ~dz,s0 g (u) = f(u) =

T + x2

0. f(x) = ——



WA NGET

a? dx T

w2~(x2+a2) B

} _ _w(.z'/\/x2+a2) —Vvz2+a?-1

a?z?

1

a2z?\/z2 + a2

x2 \/_,1:2 + a?



TV 2 e T Y=
40. [, 7r/zlsm:v] dz = [ smzd:v-f—f37r/ (=sinz)dz = [
=L~ (-] + 0~ (-1))=2+1=3

cos z]j + [cos z]3™/2



-
9

6. () v'(t) =a(t) =2t +3 = Wty =2 +3t+C = v(0)=C=-4 = v(t) =12 +3t—4
b(b) distance traveled = [, |t2+3t—4ldt:f;](t+4)(t—1)]dt

= [N(—? =3t 4) e+ [ (7 43t = 4)dt

=[-8 - 3ty + (310 + 342 — at];
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L Letu =, dv=e %dr = du=dzr,v=—e °. Then
» Jze dr = —ze " + [e Fde=—xe™™ —e " +C.




0. Tetu o sinade - de > du v =1z Then

fein™' wde = zsinT'x / T dr. Setting ¢ = 1 - «®, we gel dt = - 27.die, 50

2 ¢ = T- 2% +C. Hence.

) o

VT 4 C

in 'odv — rsin




30. Letu =72, dv =

r
_ _ 2
T dr = du=2rdr,v=+4+r2 By (6),

7"2\/4-1-7"2] —2/ rV4+r2dr = —%[(4—1—7'2)3
0

/0 ———44—7‘2 dr [
=V5-2(5)*?+2(8) =VB(1- )4 16 =16 _ 1.5

3 3



85. Letu = (Inz)",dv =dz = du=n(ln z)""*(dz/z), v = x. By Equation 2,
[na)" dz = ainz)” — [ na(ne)*" (de/z) = 2(n )" — n [(n2)" " do.

86. letu=z",dv=¢€e"dr = du= nz" tdz, v = €®. By Equation 2, f e’ dr = z"e® — nfm"_lez dz.



64. (a) Take g(z) = x and ¢'(x) = 1 in Equation 1.
(b) By part (a), [bf(.t dz =bf(b) —a f(a) — fbacf’(a:)dx. Now lety = f(x), so that z = g(y) and

dy = f'(x) dx. Then f z f(z)dx = f’}(‘i’))g (y) dy. The result follows.



(c) Part (b) says that the area of region ABFC is
bf (b) - af(a) - I ) dy
= (area of rectangle OBF'E) — (area of rectangle OACD) — (area of region DCFE)

Il

y
graph of g
7o) |5 / F
graph of f
fa) P—€
: A B
(0] a b x




(d) We have f(x) = Inx, so f~'(z) = e”, and since g = £, we have g(y) = eV. By part (b),

1
Jinzdr=elne—1Iln1— 1Lnleeydyze—foleydy:e— [ey] =e—(e—1)=1.
0



2. [sin®zcos’ zdr = [sin® zcos’ zcoszdr = [sin®z (1 —sin® z) cosz dx = [uf (1 —u2) du

=f(u6—u8)du=%u7 : 9+C——51n7a:——s1n z+C



6. [sin®(mz)dz = [(1 — cos® ma)sin ma da = = [(1=u)du [u=cosmz, du = —msinmaz dz)
=—m(u—3u*) +C=—L(cosmz — 1 3 cos’ ma) + C

_ 1 3 _ 1
= 3, co0s” mz — -~ cosmz + C



23. ftaandzzf(seczcc—l)dmztanz—z+6’

2. [tan'zdr = [ tan®x (sec’z — 1) dz = [ tan® zsec® xdz — [tan®*zdz = § tan’ z — tanz
(Set u = tan x in the first integral and use Exercise 23 for the second.)
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/ &
21. [7"°tan® z sec* zdx = [[° tan® z (tan® z + 1) sec? z dz
= fﬂ"ﬁ u’(u® + 1) du [u = tan z, du = sec® x dz]

:Jﬂw@(u?+u5)du: [IUS_I_

v o]



16 dzr 1 cosw—i—ld cosx + 1 da cosx+1d
. = . xr = _— = —— dax
cosT — 1 cost—1 cosz+1 cos?z —1 —sin?z
:f (—cotxcscxfcsczm) dr = cscx + cotx + C



48. Letu = tan” z,dv = secx tanzdr = du = Ttan®z sec® zdz, v = secz. Then

[tan®z secxdr = [tan” z -secz tanzdz = tan” x secz — [ Ttan® zsec® zsecz dx
=tan” z secT — 7ftan6x (tan2a: + 1) secx dr
=tan’ z secz — 7 [ tan® zsecx dr — 7ftan6zsecmda:.

Thus, 8 [ tan® zseczdr = tan” z secz — 7 [ tan® zsecz dz and

/4 1 . 7 /4 2
/ tangacsecxdac:—[tan7m secm] /4-——/ tanexseczdx:—\/—_—
0 8 8 Jo 8

; I.

00|~



For0 <z < 7, wehave 0 < sinz < 1, so sin® z < sinz. Hence the area is

f0"/2 (sinz — sin® z) dz = f0"/2 sinz (1 —sin’z) dz = fo"/z cos? zsinz dz. Now letu = cosz =

du = —sinz dz. Thenarea = [, u® (—du) = [ u*du = [%ua]; =1




