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Exer. 1-42: Evaluate. #; % Eows L, [sect ) 1
~ 7 28 — dt
r £ A . - f cos ¢ f sm- I
| (4x + 3) dx z J(4.\"—ésx+ 1) ddx )
“" . 29 P[csc v col v sec v} d 30 | (4 + 4 tan” o) dv
- 3 ) ‘
J(Qr-—4r+3)dt 4 J(2r~*r4+:3r—7]dt E J
: SeC W Sin W . [CSCWCOSW
s i % o f A s [ BEREY,
f - 5)d: 6 f S = d: J cosw Jooosinw
v w7 ’ 1 + cot® z)cot z tan =
L = 1R . . 33f[--—0—)——d: 34f‘m d-
J KS\fu-e-i)du 8 J.(\fll" — Lyt + 5 du CSC 2 cos =
ju/ S —_—
A : 35 [D, /¥ + 4 dx 36 [D, A" =8 dx
[‘(21.'5“ 4+ 60"+ 30" de 10 f{3l‘: — v do i ;
) 37 { = (sin ) dx 38 | — (\/tan x) dx
4 J dx ( L f dx &
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; f(3x— 1) dx

[ <x - ;) dx

f (2x — 5)3x + 1) dx

29 D, J‘(x:’ X —4)dx

d 3
— jcotx’dx

X

40 D, fﬁ_x“ Yxt +9)dx

d —
2 41 42 — |cos~/x" + 1 dx
8 -5 2xt—x+3 g j Y
st 16 f et Ty dx dx
\B/X WX 5 g ¢
Exer. 43—48: Evaluate the integral if a and b are
3 — F— constants.
- e 2
43 faz dx a4 jab dx 45 f(am + bydr
3 g awad g i) o
3 4+ 3x% = Gx =2 -
- = dx. x#2 . i
x=2 46[(—,[)& 47 J(aﬁ-b]du 48 ffb—aﬂydu
2 2 [ 32 \\b—
(r* + 3)° B} (i + 2) ¢
T dt 20 f——l—fdr
f v t Exer. 49—56: Solve the differential equation subject to
. the given conditions.
Hcosudu 22 f——%smudu s
: ; 49 flxi=12x" —6x+ 1; f(l)=3
oy o et S0 S =9 +x—8  fi-)=1
- = ; dy 12 i
r(\fr+cos£}df 26 j{{/r-fsm t) di 51 a,—:4x = y=2lifx=14
¢ b
i y ib} If, after returning to Earth, the astronaut throws the
S oo b - — s | 45 = i o
52 T X y="T0ifx=27 same stone directly upward with the same initial ve-
locity, find the maximum altitude.
53 ffxi=dx -1 f(Q)= -2 fil)=3 o N ;
63 If a projectile is fired vertically upward from a height
54 "(x)=6x—4: f(2J=5  [f2)=4 of s, feet above the ground with a veloaty of v, fifsec,
Aty prove that if air resistance is disregarded, its distance si1)
55 F =3sinx—4cosx; y=Tand) =2ifx=0 above the ground after ¢ seconds is given by s(t} =
—4gt® + vl + so. where g is a gravitational constant.
d*y ; , S ‘ ,
56 —~ =2cosx—Ssinx; y=2+6randy =3ilx=1 & A ball rolls down an inclined plane with an acceleration
dx ‘ of 2 ft/sec?.
Exer. 57-58: If a point is moving on a coordinate line jaj If the ball is given no initial velocity. how far will 1t
Ty g 1 £
with the given acceleration a(rf) and initial conditions, roll in 1 seconds?
find s(z). ib} What initial velocity must be given for the ball to roll
. 2 100 feet in 5 seconds?
57 alt)=2—66; v0)= -5, s(0)=4
. ! c a5 If an automobile starts from rest, what constant accel-
58 alt) = 3r°; v(0) = 20; s(0)=35 : ; : e :
eration will enable it to travel 500 feet in 10 seconds?
= A.p'ro_;ectﬂe.zs ﬁrfeféggr;:gallygpward gom groupcl el 5. Tfacaris traveling at a speed of 60 mi/hr. what constant
. c T ance. . . . . :
glgl a veloctty o hane. L SreEaTQIDE AL TENNEAR (negative} acceleration will enable it to stopin 9 seconds”
n
N . 2 &7 A small country has natural gas reserves of 100 billion
ia] its distance s(f) above ground at ume 1 s G s
s ) it ft*. If A(t) denotes the total amount of natural gas con-
Ip) its maximum height sumed after 1 years. then dA/dt is the rate of consumption.
) _ e e . i
65 An object is dropped from a height of 1000 feet. Disre- Il the rate of consumption is predicted to be 3 + 0.0l
sarding aif resistance, find billion ft?/vear. in approximately bow many vears will
N = . i . the country’s natural gas reserves be depleted?
taj the distance it falls in 1 seconds
&¢ Refer 10 Exercise 67, Based on U.S. Department of En-

[b} its velocity at the end of 3 seconds
ic; when it strikes the ground
A stone is thrown directly downward irom a height of

96 feet with an initial velocity of 16 fi/sec. Find

ergy statistics, the rate of consumption of gasoline in the
United Statss (in billions of gallons per vear) IS approxi-
mated by dA/dr = 2.74 ~ 0.111 — 0.01¢". with 1 = 0 cor-
responding to the vear 1980. Esumate the number of
gallons of gasoiine consumed 1n the Unned States be-



. 51}
[ ez +Wde=4% +324+ C=27 +3r+ C
B4 Ddr = 3§ = 414 C

bl

W Nde =30 - 28 ¢

| fe2d et

) [(3* = oy de
1] J(3z - e = Tm:m — G+ 1)dz = P~ 4+

1=

- O

—H_%T - W.K dv = :H‘N — 34t = Wu,_ —l -+ C

(3] [r2z + Nz = [(22% 4 3n)de = wﬁ@ wn». + C
[ [ (22 = 543z + L de = (657 — 13z — 6} ds = 27 — 2 S+ C

Bur = [(8277° - 5 e =

4q 873 W3,
v - iy

3,777 4 ¢
i3 = e - e e = 1T -

Eolp =@t Daria# D=f2 + J7 45+ C

de= [( 4524 Nide(z 22 =§° 414 C
i ¥
[ L R,
Hm
O T T PR Rt Tt f 4

[

= wm_: u+

~Hsinudu = Jeosu +

dr = T[sinzdr = =Tesz | C

32 = o) = —820 | O ul) = U= C=

= 0= W00 and st} = ~ 166 4

547 feel in t seconds.

Hence, the object [a
(b} «3) = =323 = —96 It /sec.
() When s(4) = 0, — L6 W= 31D & 7.9 see
B (a) a(f) = —32 = o(1) = =320+ C = —i6 = C= —It.
s = ~ 166 — 16+ D s(0) = 96 = D = 94
(b} s(t) = — 166 — 162+ 96 = U when & = 2 (—3 is rejected.).
() o2) = —322) — 16 = —80 [t/sec.
3] (a) For the general situation, a(l) = —¢ = ) = =gl + O o) =15 =
W) = —gl 4 s = et 4wt 4 Dos(0) = 5y = sll) =
\wfn 4 gl + 550 Maximum altitude oceurs when o(() = 0. Since g = 5.3 and
ny = bU, we have off) = =54 4 60 = th when t = = 11.32.

G ft (since s = 0)

606 = s(2%) = 3

(h). On ear

[63) See the solution of Exercise 62(a)

[6d]4a) el = 2 = (2} =24 C of0) = 6 = olf) =2 Thus, (1) =

¢ seconds, the ball will roll a distance of s{t) — s(0) = S

then s(t) = * + wyt + D. The distance traveled in § sec is

15 it fsec.

I v(0) =

[65} r

dr

(B71si

[BB) Since a(t) = v'(1), 1) =

[Bdl(a) o(t) = 32 = wy) =

U

156 EXERCISES 5.1

[24] %Mm%ﬂmn = 4fcoszdr = Leinr 4+

EB T+ costhdt = 2°7% 4 sinir ¢ B8 (YR —singde = 357° 4 st ©

ﬁlm__w%.“& = [sectdl = tani + C @_mWﬁ& = fesc?tdt = —cott 4+
[29) f(cscvcot v sec v} dv = fesc®ode = —coiw 4 C

[30) f(4 + dtan®e)dv = 4[ (1 + tan®v) dv = 4[sec’vidv = dianv

[31] — = [secw tan wdw = secw 4 €

32) E nmnmﬂ_n_ww Wiw = [escuwcot wdw = —cscw 4

:._.nn%«nc: nu
@ —.ul‘ﬁdmwif\ de = s—F.Hn“nﬂc— "._MH._.nMnun.._:.?Mrnmsn‘_‘ﬁ,
E:mr: e Tawsessils isesa f

@@ By Theorem (5.5)(i), [ Dz {z° +J_. dr = ﬁlﬂ + C

[38] By Theorera (5.5)(i), [ 0. 32" — 8de = 30 — 8 4. C
[37] By Theorem (5.5)( _w:; YF)de = sinNE + C.

[38] By Theorem (5.5)(i), Tml_.ilz dr = {tanz 4 C
{39] By Theorem (5.5)tii), U»:sm {z—d)ir =
[40] By Theorem {5.5)(ii), D[ &TI.WM‘ELN =1t

[41] By Thecrem (5.5)(ii), %L.nﬁno:« dr = col 2.

[42] By Theorem (3.5)(ii), M\w%ncm ﬁ Hm dr = ¢

@3] s = o*fdr = ®s 4+ C (@) [ abdr = ab] dr = ala
- 2

[3B) [(at + b)ur = cm M4 C=)at + W+ ¢

@T‘m_v&.u "l_;—:: =42, ¢

bt ¢ 24
[T [ta+ byde = (a4 B du= (a4 bu+ C
8] [ (b~ a®jdu = (b~ ") fibe = (b~ o*)u t C
M) fiz) = 122" ~ G+ 1= fla) =4 =82 424 C

=3= == =}

(B0) f(z) = 02* + 2 — & = f(2) = 34" -
G =t il \m
6§ = 5
dr — C= -4

[Rr‘
3 -
(82 32 = -

B/ =4z 1= (=22 -1+ C [(2) =

flo) =3 =2 bk D fi)y =4 D=

== =34+ 0=2=

dy _

Y = Jsinz— dcosz =y oL = —deosz — ds
4 dr

i+ dcosr+ Bz 4+ D z=U=d+ D=7 D=1

nr 4 Scosz + O

=r = 54 C=3=C=8 y= ~2cosz 4 bsinz+ 8z -+ D
r=a = 2481 4$ D=2 +0a = D= -
nee aft) = w(f), 4 =2 — 3t + C {0) = -5 = O=

Since r{f) = 5(1), s(1) = 11 — ¥ — 5L+ D s5(0) =

w0) = 20 = ¢ = 2.

M4 D os(0) =5 = D=5

Since W) = s'(f), s(t) = §
12t 4+ C W) =
std) = — 16 + 16000+ D s() = 0 = D=

») ‘The maximum height occurs when »( () = —32¢ + 1600 =

10,000 1.




