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Review Exercises for Chapter 4

A
(A
_ 2
6. J#d —f(x72+x2)dx

e _n-tic
2 X

10. f(x) = 6(x — 1)
f(x) = fG(x —1dx=3x—-1)2+C,

Since the slope of the tangent line at (2, 1) is 3, it follows
thatf(2) = 3+ C, = 3whenC, = 0.

f(x) = 3(x — 1)?
f(x) = fS(x - 1)2dx=(x—13+C,

f(2) =1+ C,=1whenC, = 0.
f(x) = (x — 1)

14. a(t) = —9.8 m/sec?
v(t) = —9.8t + v, = —9.8t + 40

st) = —4.9t2 + 40t (s(0) = 0)
40
(@) v(t) = —9.8t + 40 = Owhent = o = 408ec.
(b) S(4.08) ~ 81.63m
20
(©) v(t) = —9.8t + 40 = 20 when't = o = 2045

(d) s(2.04) ~ 61.2m

4, u=3x
du = 3dx

f— dx = f(3x)‘1/3(3) dx = (3x)%3 + C

8. J(scosxf 2sec?Xx)dx = 5sinx — 2tanx + C

12. 45 mph = 66 ft/sec
30 mph = 44 ft/sec
att) = —a
v(t) = —at + 66 since v(0) = 66 ft/sec.
s(t) = —gtz + 66t since s(0) = 0.
Solving the system
v(t) = —at + 66 = 44

) = — 5 + 66t = 264

we obtaint = 24/5 and a = 55/12. We now solve
—(55/12)t + 66 = 0 and get t = 72/5. Thus,

72\ _  55/12(72 72
5<5>_ 5 <5) 66(5)~475.2ft.

Stopping distance from 30 mph to rest is
475.2 — 264 = 211.2 ft.
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16. X, =2, %= 1L, X% =5Xx,=3,%=7

13 1 16
72 =-2-1+54+3+7)=—
5 2% 5(2 1+5+3+7) 5
51 1 1. 1 1 37
E——f— + -+ 4+ =
(b).:1><, 2 1 5 3 7 210

o

(© 2(2& x?) =[2(2) = (2] + [2(=1) = (=17] + [2(5) = (5] + [2(3) = (3)’] + [2(7) - (7)’] = —56

(d) _Zz(xi % ) =(-1-2+[B-(-D)]+@B-5+(7-3 =5

18. y=97%1x2,Ax= L,n=4
S4) = 1[<9 - %(4)) + <9 - %(9)) + (9 - %(lG)) +9- %(25)]
~ 225

s@) =1 (9-50) + (9-3a8) + (9-329) + 0~ 9

~ 14.5

20. y=x2+ 3,Ax = % right endpoints

Area = lim

n oo

i S| (3 =)

2. [4i2
= =N |5+
nlmgoni2 [n2 3]

=1

f(ci) Ax

n
=1

+ +
= lim = [42n(n Den+1) ]
NN
—im [A00 D@+ D) ] 8, ,_2
= lim [3 2 +6 3 +6= 3
i y
2.y =% Ax =
4 20+
n
Area = lim ' f(ci) Ax ol :
n o 10+ :
~ lim 21< +21)3<§> T |
n oo|:14 n n ‘ : X
_|imin[8+274i+£i2+ﬂ3} 12 3 4
n Oo2ni21 n n? nd
. 4 3i 3|2 |3
= lim — 1+5+5+ 5
noeelli=a n n n
— lim 4[ N §n(n +1)_ 3nn+D@n+1)  1rhn+ 1)2]
- - 2 n2 6 n3 4

—4+6+4+1=15
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24. (@) S= m<g>(9) + m(%)(%) + m(f)(%) + m(%)(%) = T—t;(l +2+3+4) = 5me2 \ o
s—m(O)(%)erg(g)+m<%b<%>+m(37f(%)znllb—;(1+2+3)=3m7bz
o an= § ()2 - S0 w3y - (o ) -eng e
b
()

J) -l () -

mo?(n —1) 1

2n n oo 2n 2

e
)
+
e

mb? = %(b)(mb) _ %(base)(height)

n 3
26. lim 3ci(9 —cid)Axi = [ 3x(9 — x®)d 28.
HAHI Oozl i( i2) Axi fl X(9 — x2) dx

y

o

s

3

o

1
e x
-4 -3 -2-1 |

2

4
f V16 — X2 dx = %77(4)2 = 8 (semicircle)
-4

30. (a) Jef(x)dx=Jgf(x)dx+J6f(x)dx=4+ (-1 =3
() Jsf(x) dx = —fsf(x) dx=—-(-1) =1
(© f4f(x) dx=0

6

6
(d) f —10f(x) dx = —10] f(x)dx = —10(—1) = 10

° 3 1
12 [12x?PF _[-6F_-6_,_ 16 2 —[f ] _u
3 1x3dx_[ —2]1—[X2]1— 5 t6=%@ 3, L(t va=|Sval =X
2 X5 o )
36.] (x4+2x2—5)dxz[f+7_5x]
-2 5 5
32 16 32 16
(545 -10)-(-F-F )
_%2
15
1 1 1 1 ! 1
38 f(———)dx—f(x - X )dx-[—;Jrg] _(_,+§>_(_1+E> !

/4 /4
40.J sethdt=[tant] —1-(-1) =2
—/4 —m/4
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2

2 2
42. &+®dw:P~+M]=1o
0 2 0

|
»—-\ o o~
M PR
—t
L

1
46. f X1 = x)dx = (X2 — x¥/2) dx
(0]

= [E 3/2 _ 2 5/2]1
3 5 0

_2_2_4
3 5 15
y
1-
h X
2
X42
= 3 — |2 =
502_00xdx [8]0 2
x3=2
x=23/?2
, 1
12
@ Jle o s
3
=X—+2x—;+C
3 X

o +

54. F/(x) = csc? X

w|
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58. u=x®+ 3,du = 3x2dx

fxz\/x3 +3dx = %f(x3 + 3)¥23x2 dx = g(x3 +33%2 +C

60. u=x2+ 6x — 5,du = (2x + 6) dx

X+ 3 2+ 6 o P -1
J(x2+6x—5)2 f(x2+6x—5)zx 2(x+6x 2 +C:_2(x2+6x—5)+c

62. fxsin 32 dx = éf(sin 3x2)(6x) dx = —%COSSXZ +C

4. |-5X gy = f(sinx)*l/zcosxdxz2(sinx)1/2+ C=2/snx+C

Jsinx

66. fchxtaandx=%f(chxtaan)(z)dx=%$02x+ C

68. fcot“acsc%u da = —f(cot a)*(—csc? a) da = —%CO’[Sa +C

70. L 00+ 1) = 3 L (@ + 1)3(3x) dx = %[(ﬁ + 1)4]; - 16— =2
° X 2 1/2 — 2 _ a\1/2| — 1 7 _
72'f3sz* f(x—sa) /2(2x) dx = [(x )/] 227 -1

74. u=x+1,x=u—1dx=du
Whenx = —1,u=0.Whenx =0,u = 1.
0 1
277f XX + 1dx = 27| (u— 1)2/udu
-1 0
1

= 27| (U2 — 2032 4+ uY?) du = 27r[gu7/2 - ﬂu5/2 + gu3/2]
A 7 5 3

1 _32n
o 105

/4
76.] sin2xdx = 0 since sin 2x is an odd function.
—m/4

7. u=1—-—x,x=1—-udx=—du
Whenx:a,u:l—a.Whenx:bu:l—b

b
= 1155 3 3/2 = @ (1 — 11\3113/2
Pab_J; 32x(1 X)3/2 dx 2, . (1 — uBu¥2du
1155 1-b 9 1155|: 2 2 6 2 :| _
= — /2 _ 7/2 4 5/2 _ 3/2 — Lv2 _ Loz 4 D2 — Eys2
32 )y, T AT du = T g g e
1155[ 2u5/2 5 ) ]1—b [us/z ]1—b
= - + — = [ — 3 _ 2 4 _
| 2ea0eu — 385 + 498 - 231) | | 5206 - 38 + 405 - 231)|

0.75
@ P oz = [ 1 (105U° — 38502 + 495U — 231)] ~ 0.025 = 2.5%

5/2 0
(b) Pog, = [“1—6(105u3 — 3852 + 495U — 231)] ~ 0736 = 73.6%
' 05
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2
80. fl.?SSinltdt:
o 2

|

2
2[1.75coslt] - 247
2 T

B)(—1— 1) = © ~ 22282 liters

a
Increaseis
o5t 19 0.6048 liters.
o T aw
1 .3/2 3/2 3/2 3/2
i — 2)- X 1 2(1/4) 2(1/2) 2(3/4) }] _
82. Trapezoidal Rule (n = 4): fo3 — dex =~ 8[0 32 WaE T 3-2e 3= @ar + 5| =0172
1 3/2 3/2 3/2 3/2
: . — . X _1 4(1/4) 2(1/2) 4(3/4) }] _
Simpson’s Rule (n = 4): LB_ e X = 12[OJr 3- (142 3- W22 3- @Bjae +5| = 0166
Graphing utility: 0.166
84. Trapezoida Rule (n = 4): f V1 + sinxdx = 3.820
0
Simpson’'s Rule (n = 4): 3.820
Graphing utility: 3.820
Problem Solving for Chapter 4
X
2. (@ F(x) :Jsintzdt
2
X 0 1.0 15 1.9 2.0 21 25 3.0 4.0 5.0
F(x) | —0.8048 | —0.4945 | —0.0265 | 0.0611| O | —0.0867 | —0.3743 | —0.0312 | —0.0576 | —0.2769
1 X
=—— | gnt
(o) G(x) = 2Lsmt dt
X 1.9 1.95 1.99 2.01 2.05 21
G(x) | —0.6106 | —0.6873 | —0.7436 | —0.7697 | —0.8174 | —0.8671

limG(x) = —0.75
X 2

© F@ = lim = P2
. 1 (*.
=)I(|rr;x_ ZJ;Sﬂtzdt
= lirr;G(x)

SinceF'(x) = sinx?, F'(2) = sin4 = Iin; G(x).
X

(Note: sin4 = —0.7568)
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4. Let d be the distance traversed and a be the uniform acceleration.
We can assume that v(0) = 0 and s(0) = 0. Then

at) =a
v(t) = at

_1.
s(t) = 2at .
s(t) = dwhent = %f.

The highest speed isv = a\/zg = 2ad.

The lowest speed isv = 0.

The mean speed is%(\/Zad + O) = \/%.

The time necessary to traverse the distance d at the mean speed is

__4d _ /o
Jad/2 a

which is the same as the time calcul ated above.

6. @

100+
80
60
a0t

20+

02 04 06 08 10

(b) visincreasing (positive acceleration) on (0, 0.4) and (0.7, 1.0).
v(0.4) —v(0) 60—0

N _ _ -
(c) Average acceleration 04-0 04 150 mi/hr
(d) Thisintegral isthetotal distance traveled in miles.
! 1 385
f v(t) dt = E[O + 2(20) + 2(60) + 2(40) + 2(40) + 65] = BT 38.5 miles
0

(e) One approximation is

_v(0.9) —v(08) 50-—40 .
a(0.8) = 09-08 — o1 100 mi/hr

(other answers possible)
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8.

10.

12.

fxf(t)(x—t)dt:fxxf(t) dt—fxtf(t)dt:xfxf(t)dt—jxtf(t) dt

0 0 0 0
X

f(t)dt — xf(x) = fxf(t) dt

0

Thus, %J:f t)(x — t)dt = xf(x) + f

0

Differentiating the other integral,

d X X X
dXL(Lf(v)dv)dt=Lf(v)dv.

Thus, the two original integrals have equal derivatives,

Joxf(t)(x —t)dt = J:(Ltf(v) dv) dt + C

Letting x = 0, we seethat C = 0.

1 1

Consider f Uxdx = %x?’/ 2] = % The corresponding
0 0

Riemann Sum using right-hand endpoints is

i /1 2 n
S<”>=n[\/n+\/n+"'+\/n}
:#[ﬂ.,.ﬂ_,_..._,_\/ﬁ]

Vit V24 o+ Un

Thus, nI|rTO1o 7 =3

IN

3 3
(a) Area= f (9 —x3)dx = ZJ (9 — x3) dx
-3 0
X3 3
= 2[9X - E]o
=227 -9 =36
. 2 2
(b) Base = 6, height = 9. Area = ébh = 5(6)(9) = 36.
(c) Let the parabolabegivenby y = b? — a®?, a,b > 0.
b/a
Area = 2j (b2 — a®x®) dx
0

= 27b2x - azx—s]b/a
L 3lo

4ol 50]

o
o]
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4. @ L +iB=1+3 +3i2+is
(b) 3M2+3i+1=(>G+13-1i8

1+iB-i8=32+3i+1

@2+ 3+ 1) = D[+ 17 - 7

=@ -1)+FE -2+ +[((n+ 1?3 - n]
=n+1°-1

n
Hence, (n + 1)*= (@2 +3i + 1) + 1
i=1

© (M+1°—1= 3@ +3i+1 232+3(n)(n+1) n

3n(n+1)

2
:2n3+6n2+6n—3n2—3n—2n
2

3i2=n3+ 3n2+ 3n —

e

2+ 3 +n
2

_nin+ 1)(2n + 1)
B 2

2 nin + 1)(2n + 1)

4 6

i

20 _ B B
16. (8 C=0.1 [1zs'nM} dt_[ 144 it 8)]8 _ 144

8 12 ™ 7 1-1) = $9.17
N S
[ t44<7f> 10 8] [*;4.4(§> ) 6] s

Savings = 9.17 — 3.14 = $6.03.

(LY
8 @ L= [l

Letu=b — x,du= —dx

_(° fb-u

A*Lf(bf TERT N
fb f(b — u) du
f(lb —u) + f(u)

R ()
7Lf(bfx)+f(x)dx

Then,

I R (0 * f(b-x)
2A_ff(x)+f( )dx+fof(b—x)+f(x)dx

= | ldx=bh
0
b
ThusA—2
1 .
sin X 1
by b=1 fm =2



