3.5 In Class Problems 2

3. y=sinz +sin’z = 1y =cosx+ 2sinzeosz. At(0,0) y' = 1, and an equation of the tangent line is
y—0=1(zx—0),ory ==

9. (@) f(2) = 2 VI = 2(2 — )/ =

F@) =2 22— )V (—20) + 2= 2?) 2 1= 2= 2) e 4 (2 — )] = S

Noprs

(b) f' = 0when f has a horizontal tangent line, f’ is negative when f is

1, — f
2 { f/' \\\ }2 decreasing, and f' is positive when f is increasing.

4. F(z) = f(g(x) = F'(x) = f(9(=))-g'(x),50 F'(5) = £(9(5)) - o' (5) = £(~2) 6 =4-6 =24

4. (@) h(z) = f(g(z)) = h'(z)=f"(g(=)) g'(z).s0 k(1) = f'(9(1)) - ¢'(1) = f'(2)- 6 =56 = 30.
() H(z) = g(f(z)) = H'(z)=g'(f(z)) f'(z).s0 H'(1)=g'(f(1)) - f(1)=4'(3)-4=9-4 =36

45. (@) u(z) = f(g(x)) = u'(z) = f'(g(x))g (). Sou'(1) = f'(g(1))g'(1) = f'(3)g'(1). To find £'(3), note that f 1s

ear Bom (2,0) 1 (6,3), sortssope g = ; B _%' To find g'(1), note that g is linear from (0, 6) to (2, 0), so its slope
. 0—¢€ ,
35 = % Tus. F@)6() = (-)(=9) = &,

®) v(z) = g(f(z)) = v'(z) =g'(f(2))f (). Sov'(1) = ¢'(F(1))f'(1) = ¢'(2) f'(1), which does not exist since
g'(2) does not exist.
(©) w(z) = glg(z)) = w'(z)=g'(g9(=))g'(x) Sow'(1) = g'(9(1))g'(1) = g'(3)g'(1). To find g'(3), note that g is

-0 2
linear from (2, 0) to (5, 2), so its slope is g_g =3 Thus, ¢'(3)g'(1) = (3)(—3) = —2.

53. For the tangent line to be horizontal, f'(z) = 0. f(z) = 2sinz +sin’z = f'(z) =2cosz + 2sinzcosz =0 &
2cosx (1+sinz) =0 4 cosz=0orsinz = —1,50x = I + 2nmw or 3= + 2nm, where n is any integer. Now
f(%) =3and f(2F) = —1, so the points on the curve with a horizontal tangent are (¥ + 2n,3) and (3£ + 2nx, —1),
where n is any integer.

59. 5(t) = 10+ 1 sin(10mt) = the velocity after ¢ seconds is v(t) = s'(t) = 1 cos(10xt)(107) = 2= cos(107t) cm/s.
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