MATH180 - HOMEWORK SOLUTIONS

HOMEWORK #-38
Section 6.3: 5, 11

Section 6.4: 3, 7, 11, 15, 17-39 (odd only
Section 6.5: 1-27 (odd only), 33, 37, 45

EXERCISES 6.3, page 430

5. a. A=4
b.Av=2=04:0=0,=040x =08, x =12
X5:1.(),

A= 0.4{[4 ~2(0)] + [4 - 2(0.4)] + [4 — 2(0.8)]
+{4-2(1.2)]+[4 -21.6)]}
= 4, 8
c. Ax = 02 X = 0)(2 02/\3 04 ’610:1.8.
4= 0.2{[4 2(0)] + [4 ~ 2(0.2)] + [4~2(o.4)]
+o+[4-2(18)]) =44
d. Yes.

1 1
11. a. Ax=-2—, x1=0,x= 5 The Riemann sum is

Sr)Ax+ f(x,)Ax = [(0)3 +(1)']4 = & = 00625

! 2 3 4 ,
b.Ax=-,x; = 0x2= ,X3= —,x4= —, xs =— . The Riemann sum
5 5 5 5 5
iS f(xI)Ax+_/‘(x2)Ax+ f(XS)AX:[(%)B—F(%)B—}— +(_‘5‘_)3] __69__ 016
1 1 2 9
C.AX:——;x :O,X:—,x:_,"x = —
TR T T 0 M

The Riemann sum is
SODAS+ [ (x)Ax+ -+ [ (xg) A = [(10) + (F) + -+ () [
= 2025 _ 02025 = 0.2 sq units.

The Riemann sum seems to approach 0.2.



' EXERCISES 6.4, page 439
J)

i

A =j_2]4dx=4x|_2l =8._(_4) — 12, or 12 sq

4
units. The region is a rectangle whose area is V/ V/
4{2 — (-1)] = 12 sq units. % /
1
y

- 0 1 2
3 2 3 .
3. A:J‘l 2xdx=x ll =9-1=2§, or 8 sq units. .
The region is a parallelogram of area : y=2x
(1/2)(3 = 1)(2 + 6) = 8 sq units. :
$
2
t
0 1 2 3 il

4 A= J‘:(—%x+1)dx=—%x2 +x l‘:

=(-2+4)-(-g+D =1,

or 9/8 sq units. The region is a triangle whose
area is (1/2)(3)(3/4) = 9/8 sq units.

5. A= fl(zx+3)dx=x2 +3xf = (4+6)—(123) =12, or 12 sq. units.

6. A=j:(4x-—l)dx=2x2—x|:=(32-—4)—(8—2)=22, or 22 sq units.

7. A:fl(-x2 +4)dx=—-;;x3 +4xl: =(-§+8)—G—4)=9, or 9 sq units.

3
4
3
8. A=J‘4(4x—x2)dx=2x2—lx3l =32—@—=—2, orég $q units.
0 3 0% 3 3 3

9. A= fldx=1n‘x||f=1n2-1n1=1n2 , or In 2 sq units.
X



10.

11.

12.

13.

14.

15.

16.

17

1

\O

20

21.

22.

23.

24.

4

A= L4;12-dx= jdxl

1
, 4

+

1 1 1 .
— ==, or — sq units.
2 4 4

? 2 3 _ 2 52 _
A=,[| J;dx=§x3/2ll :—5(27_1):—3—’ or 17%5(] units.

. 3
=[x dx=4x"| = 1(81-1)=20 squnits

A=J_Sl(l_xl/3)dx=x_%x4/3|— =(-1-2)-(-8-12) =181, or 181 sq units.
- -8

9 9
A=[ x""dx=2x"| =2(3-1)=4, or 4 squnits

2
4= _[02 e'dx=¢ 0 (e* —1), or approximately 6.39 sq units.

2
A =Jl (ef =x)dx=¢" —%x2|
3.17 sq units.

? =(e’ -2)-(e-1) = (e’ —e~2) or approximately

4 4 2 2
L 3dx = 3x|, =3(4-2) = 6. 18. L—dez—2x|_l =—4-2=-6

3
L3(2x+3)dx=x2+3x’l :(9+9)—(1+3):14

o 0
1_1(4—x)dx:4x—%x2'_l =0—(—4—%) =4%

k) 3
2t dx =32 =3@N-3(-D=%.

-1



n

2

26

27.

~J

2

o0

2

Nel

3

(=

31.

—_—

3

™o

33.

W

34.

LN

- ffax ar=@)@)x*[ =306-1 =45,

. fzx"’2 dx = (2)(—2)x'”2l: =-4(1-1-2.

: f(tS—t3+1)dt =1¢-1

1

i
Io(x3—2x2 +1)a’x=%x4 —%x3+x| =

¥

Al

0

4
. J‘ la'x= In |x| l: =In4-In2 =1n(%)='ln2.
2 X

3
: f Zax=2m x| =21n3.
1 X

. K(x—4)(x—1)dx=j:(x2 ~sx+d)dx=1x°

5 2

3o 2 [P 3,2y 1l 1
_[l(t —-1) dt-_[lt -2t +t )dt—gt 5

(243 81 27)
= —————+? —

(W11 )

(1 1 1
__._+._
5 2 3

-7
+1—12

¢! +t[12 =[L(64)-F16)+2]-[}-

4 s _ 1.4 1 24_ -
[, 262 -Ddx = (- x)dr=fx* - 4| =64-8=56.

2
3
t4+lt3
3
}-3i2_zs6
30 15
1
X +x
-1
_l6
15

1

)

+1]

7

3

4 .

2
3x*+4x] =§-10+8=
0

2
3



S 1" 1 2 1 1l
35, [ xfdx=—— =1-2=2. 36 [ 2 dv=-—] ==S+1=
- x|, 3 3 { x|
37, j4(J;__l_)dx=J4(x'/2—x'm)dx=3x3/2—2x”2l4
! Jx | 3 |
(5B
3 3 3
i
38, jo'«/i}(\/}h/i)dx:j;(ﬁx+2&)dx={3x2+%x3/2 =1/§-+%.
0
43x> = 2x% +4 3 4/
39L——7——dx r(3x 2+4x” )dx—-Ex —2x—-;l
=(24-8-1)-(3-2-40=3
EXERCISES 6.5, page 449
1. Letu=x*—1 so that du=2xdxorxdx=%du.Also,ifx=O,
then u =—1 and if x = 2, then u = 3. So
3 /
jx(x ~1)’dx= 2[uaru Ly ] =%(81)—%(1)=10.
2. Letu=2x’—1so0thatdu=6x*dxorx*dx= %du. Also, if x =0,
u=-1,andifx=1,thenu=1. So
1 1 1
[7 @0 - dr=f [t du=ou’| =%~ (=)=
3. Letu=5x*+4s0 thatdu—IOxdxorxdx—— du. Also, if
x=0,thenu=4,and if x=1, then u=9. So
[ x5t +adv= o[ u du=1% 3/2} =E0QN-£®) =1
4. Letu=3x2—2sothatdu=6xdxorxdx=—é—du.Also,ifx=l,

then ¥ =1, and if x = 3, then u = 25. So,

fx\/3x2 —-2dx= %fsumdu = —;-um’

25

S22 (=",



5. Letu=x3+lsothatdu=3x2dxorx2dx=%du.Also,ifx=O,
thenu =1, and if x =2, then u = 9. So,

[+ de=4 [ du=Fu 5’2| =Z(243)- &) =48

6. Letu=2x—1sothatdu=2dxordx= % du. Also, ifx=1,
thenu=1and ifx=5thenu=9. So

5 9 9
jl (2x—1)" dx = %jl % du = %umll =12187)- 1 (1) = 2188

7.7 Letu=2x+lsothatdu=2dxordx=% du. Also, ifx =0,
thenu=1andifx=1thenu =3. So

o1 101 13 3
e dr=— | —du=—[ v du=u"* =3-1.
‘,‘0\/2x+1 2J,JZ 2Jl |

8. Letu=x"+5 so that du=2xdxorxdx=1du. Also,ifx=0
thenu=5and if x=2 thenu=9. So

e et

9. J‘lz(2x—1)4dx. Put u=2x-1 sothatdu=2dxordx= %du.

3

2
Then [ Qx~1)dv=1{ u'du= L] = Q43-1) =2 =244,

10. Let u=x+4x — 8 so that du = (2x + 4) dx. Also, if x =1 then
u=-3andifx=2,thenu=4. So

[[@x+ay +ax-8) dx=[ W du=1u'[' =1(256)-L(81) = 2.

11. Letu=x"+ 1 so that du = 3x* dx or x* dx = % du. Also, if x =—1,

thenu=0and ifx=1, thenu = 2. So
2

I 2
J‘lxz(x3+l)4dx:%J‘0 wtdu=Lu| =2
- 0

E.



12.

13.

14.

15.

16.

17.

18.

19.

Let u=x"*+3xs0 thatdu=(4x3+3) dx=4(x3+ %)dxor
dx = (x3+%)= %du. Also,if x =1, then u=4 and if x = 2, then u = 22.
So

2
=Ll

f(x3+%\)(x4+3x)_2dx=%fzu'2 duz_zll:

9
88 " 16 176 176

4

Letu=x—1sothatdu=dx. Thenifx=1,u=0, and ifx =5, then u = 4.
fx«/x—ldx = J: (u+Du'? du= _[: (W’ +u"*)du

=20+ 3 =2(3D) +2(8) = 18

Letu=x+1sothatdu=drandalsox=u—1.1fx=1,thenu =2 and if x =4,
thenu =5. So

f xx+1dx= 'c (u- 1)\/; du= LS W —u"*)du

5

~3u"| = 2w (Bu-5), = £ (50V5 - 242).

_ 2,52
_5u

Let u = x* so that du = 2x dx or x dx = %du. Ifx=0,u=0andif

x=2,u=4.So
LI 1 4 1 u4
Jxe dx=5“'edu=ie
0 0 0

=1(e*-1).

Letu=-xsothatdu=—-dxordx=—du.If x=0,u=0andifx=1,u=-1. So
_ -1

jle"‘dx=——_[le" du=—e"‘ =—e"'+1=1——1-.

0 0 0 e

1 1
'[O(e“ +x +Dde=te™ +1x +x = (F’ +1+D) -3

[\

=4+

_[Oz(e' -e')dt=¢ +e"|z =(+e?)-(1+)=e*+e*-2.

Put u = x% + 1 so that du = 2x dx or x dx = %du. Then



2
Jl xe’z”dx:lre“du:le“ =0
-1 2 2

2
(Since the upper and lower limits are equal.)

20. Let u=x, then du = 1 e 1fx= 0,u=0,andifx=4,u=2.

2&
J:ej__dx 2je du=2¢']

21. Letu=x—-2sothatdu=dx.Ifx=3,u=1andifx=6,u=4.So ,

[ ax=2 % 2y =21na.
Ix-2 L u !

22. Letu =1+ 2x* so that du = 4x dx or x dx = ;Ifdu.Ifx=0,u=1
andifx=1,u=3. So

I
J = _dx= 1 ———1||| ——1n3
o1+ 2x 4

23. Letu=x>+3x*— 1 so that du = (3x* + 6x)dx = 3(x* + 2x)dx. If
x=1lLu=3,andifx=2,u=19. So

2 xP+2x 1 (Pdu 1 i 1
==| —==Inu|, ==((n19-1In3).
J-‘x3+3x2—1 3J; u 3 !3 3( )
! x
2 [ € e —In(1+¢)~In2 = 1n(1+e).
Jol+é 2
2 1
25. 4e*" — —)du =2e™ - lnu|l2 =(2¢' —In2)-(2e* —0) = 2¢* —2¢” —In2. )
v u .7
r2 1 )
26. 1+—+e")dx=x+1nx+e"l =
J X ;

=1+4+In2+é& —e.



27.

28.

29. AV

30.

31. AV=

32. AV=

33.

34.

3s.

2
1 I T
+— =(——e¢ +—)—(——e +
x|, (3¢ 4973

=-—e¢ +—e‘4——1—=l(e'4—e'8—1).
2 2 2

Letu=Inx,du=Ldx. ifx=1,u=0andifx=2,u=1n2.

So ln—xdx ln2udu=lu2 "2
2 0

1

1
=—(In2)%.
2( )

12 1, 2
=5j0 (2x+3)ds = (x +3x)|0 =-(10)=5

—j"(s—x)dx:%jl"(s—x)dx

QI— o

(8x—% D), = $G2-8)- (8- H]=54.

3
10 —yae=3@r - =jor D=1

AV = %j (x*+2x=3)de=+(dx* +x? - 3x),
$+4-6)-(-1+1+3)=1d-2+1-4)=-1
l I

AV=1[ Kde=1dxh| =

-1

(

)=0

N|—
N
Af—

av= 4@ d =@+ =5 @7-D=

)

4 @-yar =4 =402-9)- -8+ )=

13

6

5

3 .



36.

37.

38.

39.

40.

41.

42.

' 4
AV=—t [Peragr=_Lo

=Lt —1y~024s
4-0% 4 4

0

2

AV = ljzxe’rz dlee"2 =l(e4—l).
2 b 4" |, 4
1 2

AV = — —‘1’C—=1111(;c+1)|2 L,
2Jox+1 2 °© 2

The amount produced was

20
[ 3 5g00s1gy = 3
0 0.05

(Use the substitution # = 0.05¢.)
0

=70(e—1)~120.3, or 120.3 billion metric tons.

The temperature will have dropped

3
'[:—ISe'“' dt = —%e;‘]‘ﬁ'l (Use the substitution u = 0.05¢.)

-0. o
= 30e*¢ l; =30(e”"* — 1) = 2504, or approximately 25 degrees.

() =30e""+C; £(0)=30+C=68, and C=38.
The temperature of the wine at 7 P.M. is
f(3)=30e"* +38~4296, or approximately 43°F.

) _
The amount is Jl 13> + 1) dr. Letu= L% +1, so that du = ¢ dt. Therefore,

2

2 3 3
J‘] t(%tz " 1)1/2 dt = L/zul/z du = %us/zlm — _23_[(3)3/2 _(;)3/2]

=~ 2.24 million dollars.

The amount of oil that the well can be expected to yield is

5 2 5 2
?OOf +51dr= 600[ t dr + 5[|Z = 600(1J ]Il(l‘3 + 32)'3 +25
A0 +32 3 ‘

o +32

=200(In 157 - 1In 32) + 25 =343
or 343 thousand barrels.



43. The tractor will depreciate

[(13388.61e071 gy = 12200 0L oz
° —022314 .

=—60,000.94e'°‘223'4"z = —60,000.94(-0.672314)
=40,339.47, or $40,339.

5

44. The distance traveled is j: 31716 ~1" dt = 3(-1)($)(16 - zz)”\: = 64 ft.

45. Zz%'[(%t2+21+44)dt =§[3’—613+t2+44tm

=1125425+220]= Lzﬁ%)—g)lﬂl ~49.69 , or 49.7 ft/sec.



