1

1

1

1

1

1

1

1
1
7 / 1+v)2 Cl+x

@ fsec(l —x)tan(l —x)dx =

0.

1.

2.

3.

d,

5.

&

SECTION 2.9 (PAGE 148)
Section 2.10 Antiderivatives and Initial-Value
Problems (page 154)
/de =5x+C
/x2 dx = %x:‘ +C
2 3
xdx = gx + C
/x’zdx:%}-x”JrC
/ Bdx = lx4 +C
) 75
2

(x +cosx)dx = x7 +sinx + C

/tanx cosx dx = /sinx dx = —cosx +C

/

1
'/(a2 ——xz)dx =a’x — §x3 + C

1 4 cos’ x

3 dx = f(seczx+cos X)dx = tanx+sinx+C
cos® x

B C
/(A + Bx + Cx¥)dx = Ax + Exz + 3.\-3 +K
4 9

/(2x'/2 +3x”3 dx = —3—x3/2 + Zx4/3 +C

6
/L——dv = /(6t"'/3 — 6x"4/3)dr

x
=ox?3 4 18x~ 1P 4 ¢

x3 x2

/(T PR )

105/(l+12+t4+16)d1

1 1 1
dx = —x*—-x34 =

c
Y Tt Tt

=105¢ + 37 + P + 37y + C
=105 4+ 352 + 21 + 157 - C

1
/cos(2x) dx = 7 sin(2x) + C

/sin@) dx ———2008<2)+C

+C

—sec(l —x)+C

1
19, /sz +3dx = 5(2x +3Y2 4

68

20.

23,

24.

25.

26.

27.

28.

29.

30.

31.

ADAMS and ESSEX: CALCULUS 8

Since i x+ 1= 1‘ , therefore
dx 2V/x+ 1
/ \/}% dx =8JX FT+C,
/ 2x sin(,;z) dx = —cos(x?) + C
Since div xX24+1= «/;;:—1" therefore
/ e ea kil 2/x2+1+C.

/tanzxdx = /(seczx —Ddx =tanx —x +C

1 1
/sinxcosx ax = f —2—sin(2x)dx =-3 cos(2x) + C

1 2; in(2s
/COszxdx: LS(Y)dx: i-l— sin(2x) +c
1 — cos( in(2)
/sinzxdx=/ﬂdx=f_§m(_”+c
2 2
! 2
:>}’=Ex —-2x+C

4
[y’ =x=2
»(0)=3 = 3 =0+ C therefore C =3
!
Thus y = Exz — 2x + 3 for all x.

Given that
’ yl — x—2 - x—3

then y = '/‘(x"2 - x—3)dx =—x" %x‘z +C

and 0=y(=1)=—(—1)""+2(-1)2+Cso0 C = —3.

1 1 3
—— -+ —5 — = which is valid on the

Hence, y(x) = w2 3

interval (—o0, 0). ’

y=3/x = y=2324C

y@dH=1= 1=164+CsoC=-15
Thus y = 2x*2 — 15 for x > 0,
Given that

y(0) =35,

then y = /."/3dr = 3x* + Cand 5 = y(0) = C.
Hence, y(x) = 4/3 + 5 which is valid on the whole real
line,
Since y' = Ax? + Bx + C we have

43,8, :
y==x"4 =x"+4 Cx + D. Since y(1) = 1, therefore

3 2
A B A B
l=y(D==+4+—4+C+D. Ths D=1—— — — — C,
yh=s+5+C+ us 32
andA 3 )
y = —3—(x3—1)+5(x2— D+ Cx—1)+1 forall x

A
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INSTRUCTOR’S SOLUTIONS MANUAL

2, x=445—t20=5-2a=-2.

a) The point is moving to the right if v > 0, i.e., when

1< 3.

b) The point is moving to the left if » < 0, i.c., when
t> 3,

¢) The point is accelerating to the right if ¢ > 0, but
a = =2 at all ¢; hence, the point never accelerates to
the right,

d) The point is accelerating to the left if @ < 0, i.e., for
all ¢,

-e) The particle is speeding up if v and a have the same
sign, i.e., for f > g-

f) The particle is slowing down if v and a have oppo-

site sign, i.e., for f < %

g)Sincea=—2atallt,a=—2att:%wheno:O. 5,

h) The average velocity over [0, 4] is
x#)—-x(0) 8-4

4 4
. dx dv
3oox=P 4+ lo="=32-4 a=— =61
X +1,0 7 3 4, a =7
a) particle moving: to the right for / < —2/+/3 or
1> 2//3,

b) to the left for —2/4/3 < { < 2//3

¢) particle is accelerating: to the right for > 0

d) to the left for ¢+ < 0 6.
e} particle is speeding up for r > 2/+/3 or for

—2/V3 <1 <0
f) particle is slowing down for ¢t < —2/+/3 or for

0 <t <2/V3

g) velocity is zero at 1 = 2:2/+/3. Acceleration at thesc
times is +12/+/3.

h) average velocity on [0, 4] is
#—dxd+1-1

-0 =12 7.
4 oo _CHDhH-mey  1-1
TR YT ey T @y
_ P+ 1220 - (=A@ + DR 20 - 3)
‘" (12+1)4 - (;2+])3 :

a) The point is moving to the right if v > 0, i.e., when
1—t2>0,0r—1 <t <l

b) The point is moving to the left if » < 0, i.e., when
t<—lort>1,

¢) The point is accelerating to the right if ¢ > 0, i.e.,
when 2¢ (1% — 3) > 0, that is, when

>3 or—/3 <t <0,

SECTION 2.11 (PAGE 160)

d) The point is accelerating to the left if g < 0, i.e., for

t<—/3or0 <t <43

e) The particle is speeding up if v and a have the same
sign, i.e., for f < —+/3, 0r =1 < ¢ <0 or

1 <t < /3

f) The particle is slowing down if v and a have oppo-
site sign, .., for —/3 <7 < —l,or0 <f < 1 or
t> /3,

g o=0atsr==%l Atr=—I 22 1
b = = . = —1, = = -,
g a a B8 5
2(=2) 1 :
tf =1 = = e —
At ¢ ,a L >

h) The average veloeity over [0, 4] is
x4 -x0  FH-0_ 1
4 T4

17°
» = 9.8 — 4.9/ metres (¢ in seconds)

dy
locity v = — = 9.8 — 9.8/
velocity v 7

acceleration g = @ =-9.8
dt

The acceleration is 9.8 m/s® downward at all times.
Ball is at maximum height when 0 =0, ie, at 1 = 1.

Thus maximum height is y‘ = 9.8 —4.9 = 4.9 metres.
/=

Ball strikes the ground when y =0, (f > 0), i.e,

0=1(98—-49)so =2,

Velocity at 1 =2 is 9.8 — 9.8(2) = —9.8 m/s.

Ball strikes the ground travelling at 9.8 m/s (downward).

Given that y = 100 — 2¢ — 4.9¢2, the time / at which
the ball reaches the ground is the positive root of the
equation y =0, i.e., 100 — 2¢ — 4.9¢> = 0, namely,

’ _ —2 + A+ 4[@.9)(100)

~ 43185,
9.8 ¥

—100
The average velocity of the ball is g = —23.16 m/s.
Since —23.159 = p = —2 — 9.8¢, then / ~ 2.159 s,

D =%, D in metres, ! in seconds

velocity v = —D =2t

Aircraft becomes 51(1')13)0688 if 500

v =200 km/h = 3600 = o5 m/s.

Time for aircraft to become airborne is t = ? s, that
is, about 27.8 s.

Distance travelled during takeoff run is /2 &~ 771.6 me-

. ftres.

8. ELet () be the height of the projectile ¢ seconds after it
L / is fired upward from ground level with initial speed vg.

Then
Y1)y =—98, ¥'(0) =0y, y(0)=0.

71
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INSTRUCTOR'S SOLUTIONS MANUAL

csch ™! has domain and range consisting of all real num-
bers x except x = 0. We have

d d I
Ecsch_l X = o sinh™! "

Fig. 3.6.10

S4.8(x) = Ae* 4 Be™H
[1.p0) = kAe"™ — kBe™
S1p) =K de* + 2 Be™™
Thus fg,B '—sz,q,g =0

gc,plx) = Ccoshkx + Dsinhkx
ge,p(x) = kC coshkx + kD sinhkx
gt p(x) = K*C coshkx + k* D sinh kx
Thus g¢ p, — kgc,p =0
coshkx + sinhkx = e
coshkx — sinhkx = ™%
Thus f4,8(x) = (4 + B)coshkx + (A — B)sinhkx, that
is,
Ja,8(x) = ga+8,4-p(x), and
gC,D(X) — _;_(ek.\‘ +e—kx) + g(ek.\' _ e—k.\')’
that is gc,p(x) = Jc+p)/2,c-Dy2 (x).

Since

hi,m(x) = Lcoshk(x —a) + Msinhk(x — a)
W] plx) = Lk?* coshk(x — a) + MK* sinhk(x — a)

= kh,m(x)

hence, /7, 4r(x) is a solution of y” — k?y = 0 and

hi mx)
_ % ( ka4 e~kx+ka) 4 % (ekx—-ka _ e——kx+ka)

L _, M _, . L . M -
— (_z_e—ka + 7e—l\a)elx,\’ + (Eel\a _ 7eMz)e—A,\

= A + Be™™ = £, p(x)

SECTION 3.7 (PAGE 210)

where 4 = %e“""’(l, + M) and B = %ek"(L — M),

13, ' =Ky =0=y=hy mx)
= Lcoshk(x —a)+ Msinhk(x —a)
yay=yo=yo=»L+0= L=y,
Y'(a) = vo = vo = 0+ Mk = M:-k9
Therefore y = Ay, po/k(x)
= ypcoshk(x — a) + (vo/ k) sinhk(x — a).
Section 3.7 Second-Order Linear DEs with
Constant Coefficients (page 210)
1. Y41y +10y =0
auxiliary eqn A Tr+10=0
r+5¢+2)=0 = r=-5-2
. y=Ade™> 4 Be™¥
/ »} " '
{' 2, J y' =2y =3y=0
N auxiliary eqn 12 —2r —3=0 = r=—1, r=3
y =Ae™ + Be¥
3. y// + Zy' =0
auxiliary eqn r2+2r =0 = r=0, =2
y=A+ Be¥

4y" — 4y’ —3y =0

42 —4r—3=0=(2r+1)(2r —3)=0

Thus, r| = —%’ Iy = %» and y = de” !/ 4 gl
Y8y +16y=0
F2 484 16=0
y=Ae™ + Bre™

auxiliary eqn = pr=—4, —4

y' =2y +y=0
=2 +1=0= (- 12 =0
Thus, » =1, 1, and y = Ae' + Bte'.
¥ =6y +10y =0
auxiliary eqn rt—6r4+10=0
y = Ae* cost + Be sint

= r=34i

9y//+6y/+y:0

%24 6r+1=0=>Gr+12=0

Thus, r = —1, —4, and y = Ade™(/3 4 Bre=(1/3),
y//+2yl+5y:O

P2 +5=0 = r=-1£2
y = Ae”' cos2t + Be™' sin2t

auxiliary eqn

For y" — 4y’ + 5y = 0 the auxiliary equation is
r2 — 4r + 5 = 0, which has roots » = 2 £ i. Thus, the
general solution of the DE is y = 4e? cost + Be¥ sint.
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or, more simply, #” — (r2 — r)u’ = 0. Putting v = '
reduces this equation to first order:

o' = (=),

which has general solution v = Cel"2™")_ Hence
u:/céWﬂ”széWﬁ”+m

and y = ey = de™' + Be'?'.

If y = Acoswi + Bsinwt then

V"' + @’y = — Aw? cos wf — Ba?* sinwt
+ w?(A coswl + Bsinwr) =0

for all 7. So y is a solution of (7).

If f(r) is any solution of () then f”(r) = —aw? f(t) for
all . Thus,

d 2 2
E[wz (ro) +(ro)]

=20 1) S (1) +21°(0) f7(1)
=202 (1) /() — 202 £ () f'(1) = O

2 2 .
for all ¢. Thus, w? (f(t)) + (f’(t)) is constant, (This
can be interpreted as a conservation of energy statement.)

If g(¢) satisfies (1) and also g(0) = g’(0) = 0, then by
Exercise 20,

(z0) + (¢0)°
=o*()" + (2) =0

Since a sum of squares cannot vanish unless each term
vanishes, g(¢) = 0 for all ¢,

If f(1) is any solution of (f), let

gty = f{t) — Acoswi — Bsinwt where 4 = f(0)
and Bw = /’(0). Then g is also solution of (}). Also
g(0) = f(0)— A4 = 0and g'(0) = f'(0) — Bw = 0.
Thus, g(t) = 0 for all # by Exercise 24, and therefore
S(x) = Acoswi + Bsinwt. Thus, it is proved that every
solution of (f) is of this form.

_ 4ae — b2

b
We are given that k = —— and w® = a2 which is
a

a
positive for Case IIL. If y = ¥ u, then
y' =M (u' + ku)
Y =M (u” + 2ku’ + kzu).

24,

25.

26.

27.

SECTION 3.7 (PAGE 210)

Substituting into ay” + by’ + ¢y = 0 leads to

0=¢" (au" + (2ka + by + (ak® + bk + c)u)
= et (au" 10+ ((5%/(4a) — (b2/(2a) + c)u)
=aé (u" + a)zu).
Thus u satisfies 4 + w?u = 0, which has genéral solution
u = A cos{wt) + B sin(w!)

by the previous problem. Therefore ay” + by +cy =0
has general solution

y = Ae cos(wt) + Be! sin(wr).

Because y” + 4y = 0, therefore y = Acos2f + Bsin2t,
Now
y0)=2= A4=2,

Y(0)=-5=B=-3.
Thus, y = 2cos2f — % sin 2f.
circular frequency = w =

1
2 2 ~0318
27 id

2, frequency =

2
period = LA T ~3.14
)

amplitude = /(2)% + (—3)? ~3.20

¥+ 100y =0

»(0)y=0

y'(0)=3
y = Acos(10¢) + B sin(107)
A=y0)=0, 10B=y'(0)=3

y= 13—0 sin(107)

y= Acos(a)(l - c)) + .,‘Bsin(w(t - c))
(casy to calculate y” + w?y = 0)
y= A(cos(w/) cos(wc) + sin{wt) sin(wc))
+ £(sin(w1) cos(wce) — cos(wt) sin(wc))
= (A cos(we) — B sin(wc)) cos w!
+ (oﬂo sin{we) + B cos(wc)) sinw?

= Acosw! + B sinwf
where 4 = o cos(wc) — B sin(we) and
B = A sin(we) + B cos{wce)

For "+ y =0, we have y = Asins + Bcost. Since,

y(2) =3 = Asin2 + Bcos2
¥ (2) = -4 = Acos2 ~ Bsin2,
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