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2. Let u=g(z) =4+ 3z and y = f(u) = y/u. Then

dy _ dydu _ lu—1/2(3) _ 3 _ 3
de  dudr 2 C2u 2V + 3w

4. Let u = g(x) =sinz and y = f(u) = tanu. Then

d dy d
d_y = d—yd—u = (sec® u) (cos ) = sec’(sinz) cos x
x udx
14.
y = 4secdr
y' = 4sec bz tan 5z(5) = 20 sec 5x tan bz
26.
Y =tan?(36) = (tan 30)*
d
/ — . —
Y =2(tan 36) pT] (tan 36)
=2tan 36 - sec? 30 - 3
=6tan 30 sec” 30
32.
Y= x26—x

Yy =2"(—e") +e"(22) =2ze " — 2"

At (1,1), 4 =2¢7' —e ! = 1. So an equation of the tangent line is y = 1z.
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42. a. h(z) = f(f(x)), thus W' (z) = f'(f(2))f' (). So W(2) = f(f(2)f(2) =
FAOfE)=(=DE0) =1
b. g(z) = f(z?), thus ¢'(z) = f'(z?) - 2z, s0 ¢'(2) = f/(2?)(2-2) = 4f'(4) ~ 4(1.5) = 6.

52.
y = e’
y/ — 7,,67"])
y// — 7,261”96
SO
y" + 5y — 6y =r?e" + bre’ — 6e’”
=" (r? 4 5r — 6)
=" (r+6)(r—1)=0
= (r+6)(r—1)=0
=r={1,-6}
54.
f(x) =ze"
f'(x) =e " —ge "
f'(z) =—e"+ (1 -a)(-e")=(r-2)e"
" (z) =...=B—-x)e"
fO () —(4—z)e®
f000) (42) =(x — 1000)e™®

56. a. s = Acos(wt + 0), thus velocity is v = ' = —wAsin(wt + 0).
b. If A# 0 and w # 0, then s’ = 0 if and only if sin(wt + 6) = 0, that is, wt + 0 = n,

where n is any integer. So




66. x = sint and y = sin(t + sint). We work at the origin, (z,y) = (0,0).

dy _dy/dt
dz -~ da/dt
_cos(t +sint)(1 + cost)
B cost
= cos(t + sin t)ﬂ
cost

) 1
=cos(t + sint) < ; + 1>
cos

=(sect + 1) cos(t + sint)

Now z = sint is 0 when ¢ = 0 and t = 7, so there are two tangents at the point (0,0) since
both t = 0 and ¢t = 7 correspond to the origin. The tangent corresponding to ¢ = 0 has slope
(sec0+1) cos(0+sin0) = 2cos0 = 2, and its equation is y = 2x. The tangent corresponding

to ¢t = 7 has slope (secm + 1) cos(m +sinm) = 0, so it is the z-axis, that is, y = 0.

1.1

68. a. z =r(f —sinf) and y = r(1 — cos @), so

dy dy/d)  r(sinf)  sinf
dr  dr/df r(1 —cosf) 1—cosf

When 6 = Z, j—g = 1\£§1//22 =3 and (z,y) = <r (% — \/7§> ,7‘%), and the tangent is

peafof5-9)

b. Horizontal tangents occur when g—‘z = 0, which means sinf = 0 and cosf # 1, which
means 6 = (2n+1)7r. The corresponding points are ((2n+1)7r, 2r). A vertical tangent means
% is undefined, which means 1 — cosf = 0, so cos# = 1, thus 8 = 2nnw. The corresponding

points are (2n7r,0).
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