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Section 3.5 Exercises

1. %(I+x—cosx)=0+1—(—sinx)=1+sinx

3 Li_ l+5sinx)=—i2+5cosx
T dx| x X

5. %(4—x2 sinx)=%(4)—[x2%(sinx)+(sinx)%(x2)]

=0-[x%cosx + (sin x)(2x)]
==x"cosx—2xsinx

7_1 6y =i(4secx)=4secxtanx
dx\ cosx ) dx



15. (@) v(t) = é = —d—(ZSint+3cost)
at dt
v(t)=2cost—3sint, speed=l2 cost—3sin ¢

dv
)=—=
4] dt

a(t)=-2sint-3cost

-6—1—(2cost~3sint)
dt

.
(b) v(%) = 2COS%— 3s1nz

m\_ 2
"\a 2
2
d=—
spee 5
T
a(%)= —23in%—3cosz

T _ —5\2
A4)" 2
(c) The body starts at 3, goes to 3.606(\/5), and then

oscillates between —3.606 and 3.606. The period of the
motion is 27.

ds d
13. =—=—(2+3sint
3. (a) v(®) 2 dt( +3sint)

v(t) =3cost, speed = |3cos t|
dv

1)m—=
a(t) &

i(3cost) =-3sinz
dt
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(b) v(zj— 3COS(ZJ = T speed = R
32

()l

(c) The body starts at 2, goes up to 5, goes down to 1, and
then oscillates between —1 and 5. The period of motion

is 27. ]
22 y=secx .
Q i(secx) secx tan x
dx dx

V(4

T =secZ=1414
(5)
y| Z |=secZ tanZ =1.414
4 4 g

z
G
n

tangent: y= 1.414(x—%)+1.414
y=1.414x+0.303

e =-0.707

normal: m, =
m

y=-0.707(x— %) +1.414=-0.707x +1.970

y= x*sinx
dy

dx
y(3)=(3)*sin3=1.270
y'(3) = 2(3)sin3+ (3)? cos3 = —8.063
tangent: y = —8.063(x — 3) +1.270 = —8.063x + 25.460

23.

d . :
= Ex—(x2 sinx) = 2xsinx + x* cos x

1
normal: m, =-—=0.124
my
y=0.124(x-3)+1.270
y=0.124x+0.898

K
(a)y(4

31 y'(x)= —d—(4+cotx—2cscx)
dx
=0-csc® x +2cscxcotx
=—csc? x+2cscx cotx

@ y Zlecese?ZroescEcotE
2 2 2 2

~1> +2(1)(0) = -1
The tangent line has slope —1 and passes through

P(%, 2). Its equation is y = —1(;5_%)4.2’ or

T
=-x+—+2.

Y 2
®) F(x)=0
—csc? x+2cscxcotx =0
1 + 2cos x i

sin® x

(2cosx-1)=0

sin? x

sin” x

Cosx =

§ N]»—-

= — at point
il (0]

/4 T /4
—=4 _— —
y(?’) +cot3 20sc3
1 2

=44+ —-2| —
&%)
=4_i=4_\/§

V3

The coordinates of Q are (%, 4- \/?: )

The equation of the horizontal line is y=4- «/3_

32. y(x)= %(14\/5cscx+cotx)

=0+\/5(-cscxcotx)+(—csc2 x)

=—+/2cscxcotx—csc? x

=-— 2csc%cot%—csc2%
(b) y(x)=0
=262 - (2)° 2
=D2-2=—4 —v2cscxcotx—csc“x=0
The tangent line has slope —4 and passes through - V2 cos x __1 0
n L T sin®x  sin’x
P| —, 4 |.Its equation is y=—4| x—— |+4, or
4 4 2cosx+1)=0
y=_‘4x+7[+4. 1
cosx=——=
V2

x=3—:- at point Q

y(——-)—1+\/_2-csc——+cot§47£

=1+v2(¥2)+(-1)
=2

The coordinates of Q are (3‘? 2)

The equation of the horizontal line is y = 2.



