Exam 2 MTH 201 Fall 2013 Solutions
1. Given f(x) = 5sin (8x), we know

fi(x) = lim

h—0

f(x+ h)—f(x)
h

— im 5sin (8(x + h)) — 55sin (8x)

h—0 h

. 5sin(8x +8h) — 5sin (8x)
= |im
h—0 h

im 5[sin (8x) cos (8h) + sin (8h) cos (8x)] — 5sin (8x)
h—0 h

— i 5sin (8x) cos (8h) — 55sin (8x) + lim 5sin (8h) cos (8x)
h—0 h h—0 h

,Limo 5sin (8x)(c/c7>s(8h) -1

+ 5 cos (8x) ’Lmo il ;Sh)

_ _ . (cos(8h) —1) . sin(8h)

= 5sin(8x) ’Lm — + 5cos (8x) - 8}7% ah

— 5sin(8x)-8lim BN =D Lo cigey.8.1
h—0 8h

= b5sin(8x)-8-0+ 40cos (8x)

= 40cos (8x)
2. (a)
99— 5.9.cos? (2> — 4t) - (—sin (2 — 4t)) - (62 — 4) + 14 - tan®> (&) - sec*(e") - ef — * O . (—121)
= —45(6t% — 4) - cos® (2t° — 4t) - sin (2t° — 4t) + 14e’ - tan®® (ef) - sec®(ef) + 12te*
= —90(3t% — 2) - cos® (2t — 4t) - sin (2t — 4t) + 14e’ - tan' (e') - sec(e’) + 12te* %
(b)

(10x+2)- 363 = x)7 - (2x—1) = (x* = x)? - 10
(10x + 2)2

y =

(10x+2)- - (2x—1) = (x* =x)? - 10 - (x* — x)?
(10x +2)2 - (x2 — x)2

(5x+1) - (2x — 1) — 10(x* — x)
(10x 4+ 2)2v/x2 — x

(10x*® — 3x — 1) — (10x* — 10x)
(10x 4+ 2)2v/x2 — x

x—1
(10x + 2)2v/x2 — x




3. (@) ff(w)=3In5-w" P+ 1+0+7InT —4e”

1 -1
b) y = x - 4sin® (2x) cos (2x) - 2 + sin* (2x) - 1 + 34 (12x* + 1
(b) (2) cos (2x) @91+ 1 G — )
(c) Notice
(322 -2z +1)°\/4z 8
f(z) = In Erp
ze’sinz
= In[(32° =2z +1)°V/4z + 8] — In[ze¥ sin z]
= In(322—2z+1)5+ln(4z+8)%—Inz—lne3z—|n(sinz)
1 .
= 5|n(322—2z+1)+§|n(4z+8)—|nz—3z—|n(smz)
oo 1 11 1 1
So fi(z) =5 322 -27+1 (62 2)+2 4z +8 4 z sinz-cosz’

(d) H(0) = (V60190 o0 (/602 — 146) tan (1/667 — 149) - %(692 —146)7 - (120 — 14)

4.
y — (lnX)Inx
Iny = In[(Inx)"
Iny = Inx-In(Inx)

1 1 1
ldy . L= .=
T In x ) X+|n(|nx) =

1 1
1d
;Ti = ;+In(|nx)-;
149y _ ltIn(nx)
ydx T %
@ “1+1In(Inx)
dx - X

1+In(l

% _ (lnX)lnX . + n(nX)

X



5. Let x be the distance between the bottom of the ladder and the base of the wall.
Let y be the distance between the top of the ladder and the base of the wall.

We know 2 = —2ft/min.
We want to know % when y = 3ft.

Notice x, y and the 5 ft ladder form a right triangle. So by the Pythagorean Theorem we have:

X2+y2:52

When y = 3ft, we see that x* + 3% = 52 and so x = 4ft.

Now to find %, we use implicit differentiation.

X2+y2 _ 52
d. d

2xF 2y =0
2:4.-242.3.(-2) = 0

d.

8 —12 =0

dx — 12_3
dt - 8 2

Hence the the distance between the bottom of the ladder and the base of the wall is increasing at a rate of %ft/min.

6. (a) (10 pts) Given ¥ +7y® =tan(x —y) + 1,

find % by implicit differentiation.

xyp, dy 2 dy 2 dy
y 211421 = —y)[1-—
eV [x ax T ]+ 21y dn sec” (x — y)[ Ix
xy dy X 2dy 2 2 dy
y =7 Y 21 -7 — _ _ _ et
X s +ye” + 21y dx sec” (x —y) —sec” (x — y) o
dy 2dy 2 dy 2
xy 9 ay VAN A - XY
xe” + 21y dx +sec” (x —y) o sec” (x —y) —ye
Xy 2 2 dy _ 2 Xy
[xe™ + 21y* + sec” (x — y)]a = sec’(x—y)—ye
dy sec® (x —y) — ye¥
dx xe¥ 4+ 21y? 4+ sec? (x — y)

(b) (10 pts) : Find the tangent line of equation given above at the point (0, 0).

We find the slope at (0, 0) by plugging in x =0,y = 0 into our equation for % and get

dy
dx

dy
dx

dy
dx

dy
dx

sec’ (0 —0) —0- e
0-e%0 +21-02+sec?(0—0)

sec’ (0) — 0
0+ 0+ sec?(0)

Hence the tangent line is y — 0 = 1(x — 0). That is, the tangent line y = x.



