Math 124 Exam 2 - 9:10 AMSecHon L PagL | /4

1. [4 points] The volume V' of a sphere is proportional to the cube of its radius r. Given that
the sphere with radius 1 has volume %ﬂ write a formula for V' in terms of r.
\/ = k, - r‘3 lf
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2. [4 points] Determine whether ?% is a power function. If it is, express it as k - 2"
-
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3. [4 points] Use the variable u for the inside function to express el=*=5) g5 a composite function.

Wix)= x-S ) (x%s)
5‘()(3 = e)( — jC(M) = f(X-S-) = C \/

4. [44 3+ 3 points] Consider the function given in the following table.
r |05 [10]15(20
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(a) Approximate f'(10).
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(b) Does the d\erivative of f(x) appear to be positive or negative over the given interval?

Explain. /

JC'(X) ajpears fole postiie
Stne velue s(f ]C(X) are increofvy.

(¢c) Does the second derivative of f(x) appear to be positive or negative over the given
interval? Explain.

JCH(X) aM.w,{J Yo be Nﬁad"\re. : JC[(X) i$ dsz,croow'faj
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5. [44 44 4+ 4 points] A frozen turkey has just been removed from a freezer and placed on a
kitchen table (at room temperature). P(f) measures the temperature of the turkey (in °F') ¢
hours after being removed from the freezer.

(a) Do you expect P'(t) to be positive or negative? Explain why.

positive  becou it il daff‘a_r‘)' ( PE) will /‘ncr&a.fc)

b) In the context of this question explain the practical meaning of P(4) = 47. Provide
d I I )
units.

4 AOUFJ adter 62, f?.mw’”—ol oM I, He +ur waf
470(1' rlc ‘\é)o ]G— ][’% Lcj

(¢c) In the context of this question, explain the practical meaning of P'(4) = 2. Provide
units.

Near 4 hours 0j(+4f er)o femoved Oﬁfvm frase, e Torteyy
Tewmperatvre  vacroate) by absvt L every addibtngl oo

(d) Using the facts that P(4) = 47 and P'(4) = 2, estimate P(6).
P(§)=~ P(0) + At 7'(4)
=47 + 2-1T = 5

6. [10 + 4 + 4 points] The graph of a function /i(x) is shown below.
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(a) Sketch the graph of h'(x) in the same coordinate system as h(x).

Sketch a line whose slope is h'(—2) on the graph of h(x).
(¢

. Ay 2.6
; iy~ = &5 = 5
)) Estimate h'(2). A o .6
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7. [13 points] Let f(x) = 5x — 2?4+ 3. Using the limit definition of the derivative, compute
f'(x). No credit will be assigned for any other method.

—/eim JL‘(X‘fL)) —'jE(X) _ ﬂfm 5‘()(“"/\) - (X'H/l)l—l—z — (5-)( -’)("-[»3)
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8. [4+4+8 points] A family has started up a company in order to mass produce their traditional
hot sauce. They have determined that the cost and revenue functions for producing and selling
g bottles of hot sauce are as in the graph below.
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(a) How many bottles of hot sauce should they make in order to maximize profit? Explain
why in terms of the marginal cost and revenue.

Abour 200 bo¥tip maximide I’mfﬁLI becavre. MR=MC | and (aker
MC >ME, , W hith meats c‘ﬂ(f(ba.ﬁ:)o Fnoowc on derearen revee.

(b) Assuming that they have already produced 350 bottles, should they continue production?
Explain why in terms of the marginal cost and revenue.
NO. Recawe MC (350) > MR(35D), so increasiy Prodveting
woo | herease  pre Fﬂ‘
(¢) The cost function is C'(¢) = 500 - (1.004)7. Estimate the marginal cost at ¢ = 100. Make
sure that your estimate is correct up to one decimal place. Show at least three estimates.

A Jiffurme quekienr  (C(100+h) — c(100)./In
J .9 1.971538
000 211532

—, 009\ 2.975 32
T —.o\ 7.475 26

es¥mate . C(l0) =~ 1.97532
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9. [9 + 6 points] Below is a graph of Q(1).
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(a) In the following table, enter whether the following functions are positive, negative, or 0.

t | Q) | Q') | Q"(H)
=3 — O T
-1+ | 4+ O

3+ 1 — | —

funckn  slofeof  concavrty
voldes  tarpeny
e

(b) Order the following numbers from least to greatest: Q'(—4), Q'(=2), Q'(1), Q'(2).
+ 1 O

V< Q) <N < Q(-2)



