Assignment #5.5d Solutions

1. (@) ¥ Le = 25: flri) Az [Az=22 =1]
i=1
5 ¥ = fix) = f(zo) - 1+ f(z1) - 1+ fza) - 1+ fzz) - 1+ flzs) - 1+ fzs) - 1
? ~2+35+4+2+(—1)+(-25)=8

0 2 X
w The Riemann sum represents the sum of the areas of the four rectangles
above the x-axis minus the sum of the areas of the two rectangles below the

x-axIs.
(®) ¥ Ms=i:1f(f,-}&x [Ar =22 =1]
2 y=flx) = f(F1) 14 f(T2) - 1+ £(Fz) - 1+ f(Ta) - 1+ £(Ts) - 1 + £(Te) - 1
6 = f(0.5) + F(1.5) + £(2.5) + £(3.5) + f(4.5) + f(5.5)

0 2 ] x
w ~3+39+34403+(—2)+(—29)=57

Page 1




Assignment #5.5d Solutions

2. (a) ¥ f[.r]=x2—xandﬁ.r=%=ﬂ_5 =
Ry = 0.5£(0.5) + 0.57(1) + 0.5£(1.5) + 0.55(2)

=05(—025+0+075+2) =125
The Riemann sum represents the sum of the areas of the two rectangles

above the x-axis nunus the area of the rectangle below the x-axis. (The
5 1 e second rectangle vanishes.)

(b) fuz (¢ —z) dz = lim i flz:) Az [Ax = 2/n and =3 = 2i/n]
N =1

L TE R TAN S 2[4 = 2.n
]. et = — l == o .
nl—.ngoé:l(nz 11)(?1) nl—ongon|:n2 Ef n,g:lz}

i

= lim
n—od

|:i'n[n+]}(2n+1)_i_n(n—|—1:}:| — lim |:E‘?1+]_2?1+1_2.11+1

3 n n 7

n3 6 n? 2

. [4 1 1 1\] . _ 2
Jl_ngo[a,(1+n)(2+n) 2(1+n)]_3-1-2 2.1=2

TL— 00

3 fult.r—l—\.-'l—:rz}d.r=fu1:rd:r:‘+ful\fl—:r2dx=fl—i—fz_ ¥ ¥

I, can be interpreted as the area of the triangle shown i the figure

y==x
and 7, can be interpreted as the area of the quarter-circle.
Area=L(1)(1) +i(@(1)* =3 +5% |
0 1 X
4. On [0, 7], lim i sinz; Az = [[sinzdr = [—cosz|g = —(—1) — (—1) = 2.
R |

5. [ f(z)de = [} f(z)de+ [} f(z)de = 10=T7+[] f(z)de = [;f(z)dz=10—T=3
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Assignment #5.5d Solutions

"2 g w2 1 3 (3
8. (a)ByFl"CZ,wehavef; E(singcosg) dz = [singcusgh =E-%—n-1=%_
d [ =z T i o ;
(b) — sin — cos — dx = 0, since the definite intepral is a constant.
dz J, 2 3
(c)d ¢ t,_d Tt tdt_d“,t PRI
iz /. 51n2c053 == ﬂzsm2c053 = Tcr}251112&3:}&2 = smzcosg

9. [2(82° +3z%)de =[8-1a*+3-14°]] = [22" +2°]] = (2-2° +2°) - (24+ 1) =40 -3 =37

T
10. f (z* —8x+7) de = [32° — 42’ + Tz]
0

1. 101{1_$9)d:r=[x—Lxluj|;=( _ i —D=1i

12. letu=1—x,50du = —dr and dox = —du. Whenx = 0, v = 1; when = = 1, » = 0. Thus,

fnl(l — )% dx =I1u u® (—du) =ful u® du = % [um]; ==(1-0)= %

9 .2 o o
13.f Qdu=[(u_1}2—2u}du=[21{”2—1:.2] —(6—81)—(2—1) =76
1 u 1 1

- 1
18, [ (Ya+1)" du= [} (u?+2u"* 4 1)du= [§u3f3+§u°f‘*+u]u —(2+8+1)-0=2

15, Letuw = 3% + 1, s0 du = 2y dy and y dy = %du_Wheny=0Pu=1;Wheﬂy=lpu=2_ Thus,
1 2
Jo v +1)° dy = [{ u®(Fdu) = 3[3u°]; = ;5(64— 1) = 8§ = -
16. Letu=1+y3,sndu=3y2dyaﬂdyzdy=%du.W]]eny:D,u:l;wheny=2,u=9. Thus,

J v VIF P dy = [Put/? (dau) = §[307] = 327 1) = 2

5
17. f (td—ti]i does not exist because the function f(t) = has an mfinte discontinuity at ¢ = 4;
8 _

1
(t—4)?
that is, f is discontinuous on the interval [1, 5].

18. Let u = 3mt, s0 du = 3w dt. Whent =0, » = 1; whent = 1, u = 3. Thus,
1 F
1 1 3w 1 2
in(3wt) dt = i —d = _ - (1 -1y= =
/u.sﬂl( ) /u. Smu(sﬁ u) 37r[ cosu]ﬂ S'F( ) s

19. Let u = v¥, so du = 3v> dv. Whenv = 0, » = 0; whenv = 1, u = 1. Thus,

J”ui v® cos(v?) dv = fui cosu (% du) = %[sinu]; = %{:si.nl —0)=3sinl

by FTCL.
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1 .
20. f = 3:2 da = 0 by Theorem 5.5.6(b), since f(x) = Sj_lr 15 an odd function.

-1 1+I
/% t*tant t*tant
21. ——— dt = 0 by Theorem 5.5.6 i t)=——1 dd functy
./:1;4 Spap— by (b), since f(t) 5 Tooez SO on.

22. Let u = z* + 4z Then du = (2z + 4) dz = 2(x + 2) dz, so

I+2 —1/241 1 1/2
w P (ldu) =120 O =Vu+CO=va2+4x+C.
1,-‘.r"‘—|—4x 2 2

23. Letu =sinwt. Thendu = 7 cos wtdt, so [sinwt cosmtdt = [u(Ldu) =21 2u® +C = L(sinmt)’ +C.
24. Let u = cosz. Then du = —sinz dz, 50 [ sinx cos(cosx)dr = — [cosudu = —sinu + C = —sin(cosz) +C.

25. Let v = 26. Then du = 244, so

fﬂasec29 tan 20 df = ﬂ“secutanu(%du} =%[secu:|:;’,4 = %(sec% —sec(]:] = %(\/E— 1) =%V’§—%.

26. Letu = 1 + tant, so du = sec’ tdt. Whent =0, u = 1; whent = £, u = 2. Thus,

fw’)4[1+tant) sec’ tdt = fl w¥du=[1 4]1—1 1Y) =1(16-1)=22.

4

27. Sincez” —4 < 0for0 < z < 2andz® —4 > 0for2 < = < 3, wehave [2° —4| = —(2* —4) =4 —2" for0 < =z < 2 and

|z* —4| =2® —4for2 < = < 3. Thus,

/ |22 —4|d.r—/ (4—x}dr+f (a® —4_}d:r—[x—?3 z+|:%3—4x]2

=(8—2%)-0+(9-12)— (-8 =348 =2_2_2
28. smce,ﬁ—l<;0for05x<1andv’E—1;:»oforl<x§4,wehave|ﬁ—1|=—(\/§—1)=1—VE

forﬂgr{land‘\/s?—l‘=v};—]forl<x54.'ﬂms,

4 1 1 3
Vz —1| dx = 1—vz d;r-l— — |z — 2272 + |22 -2
( 3 3
0 0 o 1
C-p-or (89 (% 1)=%+%—4+%=s—4=2
ot d [* z?
3B F(z) = —dt = F' dt =
(=) ﬂ T+& (=) = a!xfu 1+ T+ a3

1 x x
d
34, F[;r)=f 1.-‘t+sintdt=—f Vit+sint dt = F'(J:}:—d—f Vi+sintdt = —vz +sina
x 1 TS
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35.

36.

4.

42

du dg dg du
Let u = z*. Then — = 42 Also, = = = —
u=2g' end:r * T dx du dx’

4
d [* I d d
g(z)= Ef cos(t’) dt = E_/u: cos(t*) dt - d—z = cos(u”) d—z = 427 cos(z®).
0

. du dg  dgdu
Let u = . Then — = Al
uw=sinzx oy — cosz- Also, —— = -~ ——, 50
; d [ 1—¢ d [~1-—+ du 1—u? du 1—sin® =z cos® x
glx)=— t=— dt - — = — = o8y = —————
dz J4 1+4¢2 du f; 14+t dr  14u* dr 1+sin*ax 1 +sin® z

-y=f= cﬂsﬁdngxcm9d€+fl cost?dezfx casﬁde_fﬁcosﬂda N
vz a 1 a v a 1 g 1 g

J COS T cosv";:? 1 _2cnsx—cosv";;
x vz 2z 2x

= f23:+1 sin(t‘jdt = J';uz sin( J dt + f3m+1 sm( ) dt = 3m+1 sm(t‘l} dt — [ sm(t4} dt =

¥ =sin[(3z +1)*] - % (3= + 1) —sin[(2x)*] - difr (2z) = 3sin[(3z 4+ 1)*] — 2sin[(22)"]

KFl<z<3thenvIE+3< V2 +3<VE+3 = 2</22+3<2V3, 50

2(3—1) < J7 VZT +3de < 2V3(3 - 1); thatis, 4 < [J Va? + 3dz <43

1 11 ® 1
- < dr < =(3 —3);
r+1 -1 6 /3 Tr1 =703
B
thatis, 2 < [ ——dz < £
3= ), z+1 2
0<z<1l = 0<cosz<1l = zlecosz<z® = fszcos.rd.rgf;xzdx=%[.r3];=% [Property 7].
On the mterval [4 2} x 15 mncreasing and sin x 1s decreasing, 50 ~ Edecreasmg Therefore, tllelargeertV'alu.e-:)fsmlI

7 ] . sin(w/4) V'if? 22
[4’2]15 AL a4 By Property 8wt M = —=

2\,5 ™/2 ginx 22 /v w V2
T MgEt[r x T (5__)_?'

dx <
/4

. Az =(3—0)/6 =%, sotheendpomnts are 0, 3, 1, £, 2, 2 and 3, and the midpoints are %, £, 2 2 2 and It

27 47 43 47 47 43

The Midpoint Rule gives

s
fng sin(z®) dx = Z:lf(f,} Az =1 [sin(%f + sin (%}3 + sin[:%f + sin(%}s + Sin(%:] +sin (1) ] 7= 0.280981.
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44. (a) Displacement = [’(t* —t) dt = [1¢° — %fz]i =126 _ 28 — 178 — 29 16 meters

(b) Distance traveled = [’ [¢* —¢| dt = [ [t(t — 1)| dt = [} (¢t — ) dt + [} (¢* —¢) it

— B 34 [ A= h k0 (32 2) (3 3) = 1 — 205 meters
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