Math 171 - Test 2 Name __Key
October 18, 2012 Score

Show all work to receive full credit. Supply explanations where necessary.

d
1. (6 points) A particle is moving along the graph of 2%y = 12 in such a way that d_f = 8.

Find @ when z = 2.

dt
a
;fl: (X%) = dt (12)

When x = 3, (mau: =\ ® Y=3
Plug EVRYTHING (N

2(3)(8)(3) + (a)A a =% \}i@,_g)qf’

2. (8 points) Find the critical numbers of g(z) = 22/3(2? — 4).

8'(x3= ga‘ (x L&) - X k3><>

/ 8 (x*-1)
(x) = 3 o



3. (12 points) An object is launched upward with an initial speed of 80 ft/s over the side
of a 96-ft building.

(a) Find a formula for the object’s height at time t. Use g = 32ft/ s2.

sx)- -6t + 80t + 9

(b) What is the object’s average velocity over the first 3 seconds of travel?

8(3)-s (o) /193 - % o
. = = 3
3-0 3 a s

(c) Determine the object’s velocity function.

Vig) = o' (¢)= -33¢ + 80

(d) Determine the maximum height of the object.

(e) When will the object hit the ground?
S5(x)=0 = “lbt’+80t+76=0
16 ([t -5t-6) = O
~ 6 (¢-6)(t+1) =0 =

(f) Determine the object’s acceleration function.
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o
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4. (8 points) Find an equation of the line tangent to the graph of z2%y + y® = 222 at the
point (—1,1).
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5. (9 points) An oil tanker has run aground and ruptured its hull. Leaking oil is spreading
in all directions. The polluted region is circular and growing steadily at a rate 35 m?/hr.
How fast is the radius of the oil slick growing at the moment when the radius is 50 m?
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6. (20 points) Differentiate. Do not simplify.
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(b) % [5-tan(x) - sec(z)] = | S TAN (X) sec (x) TAM(X} }

(c) dircsc(%rr?) = { - CSC(Q’TP ) COT(Q’\T\" ) \L\'“(\)J




7. (8 points) The following table gives information about the functions f and g.

z| f(z) fi(z) g(z) d(z)
0] =7 0 4 2
1/ -8 -1 3 5
2| -7 4 DNE DNE
3] 2 15 1 5

(a) Use the information to find the derivative of f(z)g(z) (product) at the point
where z = 1. . .

f;' ‘F(x‘)g(.x) = 'F(ﬂa'(-") * 'P(K‘)SCQ

?mgm v FingQ) = (-8)(5) + (-1)(2)

(b) Use the information to find the derivative of f(g(z)) (composition) at the point
where z = 1.

ol / ’
;['Xf ‘F(S(xﬂ = {‘\ (Scxﬂgfix)
- el ey
$'latN) o’y < §/(3) g’y B8] = (15
© o

8. (4 points) What is the difference between an explicitly-defined function and an implicitly-
defined function? Give an example of each.

iF A FuneTion \S ExpuiciTuoy DEFINED | THE DEpunewT VARIABLE
e
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\F IMPLICATLY DEFNED THE FopceTion WL DEFMmED BY AN
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9. (4 points) Use the quotient rule to derive the formula for the derivative of y = cot z.

d_ cosx wa(— Sim x) - o3 X (cos x)
CoT X = = - I !
dx dx SN Y S“\) )(
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10. (7 points) Find the absolute extreme values of f(z) = z° + 32? + 1 on [~1, 2].
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11. (5 points) Determine — /.
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12. (9 points) Gravel is being dumped from a conveyor belt onto a conical pile in such a
way that the volume of the pile is increasing at a rate of 30 ft3 /min. As the gravel pile
grows, the base diameter and the height of the conical pile are always equal. How fast
is the height of the pile increasing at the moment when the pile is 10 ft tall?

Variables: v = Yolumeg AT Time t

D= Ranwul oF RasE AT TIME t

\\ = He\guT 4T Time t

Given information and what to find:

dVv
a—:t": 30 END @J\E\E WMHEN \I\-:\O

Equation(s) relating the variables:

\/= -\3—'“-‘(‘;\(1 \’\ = A0 = RAME DAMETR
>

2 3
V=51t
Equation(s) relating the rates:
dr
a d%" 9&‘ = a Ty

.y
Solution: _d_i _ q-((\}f\.b_.
At T
oo =10, »dn o dw 20 7Y
re5 = 30=T(5) Jg Tt - 25w /mw

Follow-up question: Does the height of the pile grow more quickly when the pile is
small or when the pile is big? Explain your reasoning.
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