1. (13 pts) (You don’t need to simplify your derivatives)

(a) Let y = tan(€*™). FindeB S
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(b) Let g(x) = g + arctan(2z).
Find the value(s) of = at which the slope of the tangent line to g(z) is 1.

{(x"“i S ..‘... _,_._:‘;:,..M. e Lo -+ e o \
2 ?
= — )
> l+ax™ = a

=) 4 = \+°\XL
= 3 o "\ X’L
<= A4

o A

i~
O

26 = 9-3 %

A
¥
)

[ o
X
W~
O

v ¢ d

m
s

BT



2. (11 pts) For all parts below, consider a particle moving in the xy-plane such that its location at
time ¢ seconds is given by:

1 7
w(t) = §t3 = 51&2 +10t+2 , y(t) =In(3t + 1) + 4" — In(4)t + 5,
where x and y are in feet.

(a) Find the following;:

i. The formula for the vertical velocity in terms of time t.
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ii. The speed of the particle at time ¢ = 0. (include units)
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iii. The equation for the tangent line to the curve at time ¢ = 0 (in the form y = max + b).
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(b) Find all times, ¢, then the curve has a vertical tangent line.
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3. (14 pts)

cos(wx)

(a) Find the equation of the tangent line to y = (22 + 1) at @ = L.

cos(w

3(\);(m+\) = <Y

\V\(ﬁ\ = Co (TTK) \q (7.x -H}

2
2%+ |

LAy o _rsilmOlnlaxt) 4 cod)

%‘ -
%j - 3<‘“%"‘“(“f’> ln(1x+1) éj:"(” ‘)

L+
| ; A -L 2 (-!\ _ _2:-
a'\' )(:\/v = /3 : H?; = 3 (-TT(GS w3 Wg = -3

e

ij‘: m%(x “\3-\-\/3 :*’%“x-ks/q

/ -

(b) The implicit defined curve (22 +y)? 4+ zy® = 4 has only one point where it crosses the positive
y-axis. Find the equation of the tangent line at the@ y-intercept.

o
X=0 = jz':ﬂ"}’?j:":l_:_;\j:l.

“ d
z (xi*cﬁ(?-x-%%) + js-&S'mf‘;% =0
><=O,y=z=-5 2(61—7,3(0-\—%3_\_32_\.0 =G0
ol =
‘—‘rgi—-{-jz, o)

d
d . -8

e TP e ——r

y=-0x+2




4. (8 pts) A spherical snowball is melting. At the moment when the radius is 5 c¢m, its surface area
is decreasing at a rate of 3 cm?/min. Find the rate at which the volume is changing at this same
moment. (Include units in your final answer and indicate if your answer is positive or negative).

4
Recall: Volume of a sphere is V = §7r7"3 and the surface area of a sphere is S = 47r?.
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(12 pts) A kite is in the air at an altitude of 400 feet and is being blown horizontally at the

8.,
constant rate of 10 feet per second away from the person holding the kite string at ground level.
(Thus, the kite is remaining at a constant altitude of 400 feet).
For both parts: Include units for your final answers and indicate if your answers are positive or
negative. Your final answers should be simplified numbers/fractions.
(a) At what rate is the string being let out when 500 feet of string is already out?
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(b) Let 6 be the angle the string makes with the ground at a given time. At What rate is 6

changing at the instant when 500 feet of string is already out? - . oo
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