Solution for Midterm II (BRDA)

(1) Differentiate both sides of 2 cosxsiny = 1 with respect to x:

—(2coszsiny) =0
T

d d
= | =——cosz |siny +cosx | —siny | =0
dx dx

. dy
= —sinxsiny + cosxcosy— =0

dx
dy  sinzsiny
de  coszcosy

When x =y = 7/4, dy/dx = 1. So the corresponding tangent
lineisy —n/4d=ao —7n/4,ie,y=uzx.
(2) f'(x) =sec®x
f"(x) = 2secx(secx) = 2secx(secx tan r) = 2sec® v tan

and
f"(x) = 4secx(sec x tan x) tan x + 2sec? z(sec® 1)

= 4sec? ztan® x + 2sec? 7.

So f"(m/4) = 4(v/2)* + 2(V/2)* = 16.

_ (sinz)'z —sinz(xr) xcosx —sinx
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(c) Let y = (cosx)®. Then Iny = xIn(cos x). Differentiate both
sides of Iny = xIn(cos x) with respect to x:

i = mleos) + =0

Zy — y (In(cos ) — x tanz).
So ((cosz)*)' = (cosz)*(In(cos ) — z tan ).
F'(z) = —[f(2)]?f'(x) and

F'(a) = = ([f(@)] ) f'(z) = [f(@)] " (x)
= 2[f(2)]°[f (@) = [f ()] 2 f"(2).
So F"(0)=2-173.22 - 172.3 =5.
Let x be the distance traveled by ship A and y be the distance

traveled by ship B after ¢t hours. Let z be the distance between
the two ships after ¢ hours. Then dz/dt = 35, dy/dt = 25 and

(150 — 2)* + ¢ = 2°.

Differentiate (150 — x)? + y* = 2% on both sides with respect to
t:
dx dy dz
—2(150 —z)— + 2 .
U0 = o)y T2 =22
When t =4, x = 35-4 = 140, y = 25-4 = 100 and z =
/(150 — 140)2 + 1002 = 10v/101. So

dz 150 — z\ dx dy

dat ( z ) dt * ( > dt

150 — 14 1 21
50 0 .35 4 00 o5 — 5
10101 10101 V101

when ¢t = 4. So the distance is changing at a rate of 215/4/101
km/h, which is about 21.39 km/h, at 4 P.M.




