MTHU131 Midterm Review

1. The profit, in millions of dollars, of a company t years after 1992 is given in the following table:

Years since 1992 0 2 4 6 8 10
Profit, in mils. of $. 5 220 260 220 200 280

a) Let t be the number of years since 1992. Fit a model for the profit, P(t). Give your model with four
decimal places.

3 2
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b) From the model in part a), derive a function, P’'(t), giving the rate of change of the profit ¢ years after
1992.

Plt) = 5.8/61¢ — ¢ 3295 + 7€S. 3009

¢) According to the model, how fast was the profit changing in 20027 Show work. Give your answer with
units.

P lio) = 83-é/éqm,//m.ga//www (eony %WMMQ})
oL hbDeriv (Pl %,00) = 2. Loys Meellens %Do//w/ wlore P6e) 15711.

d ) According to the model tht will the profit be in 2003? Show work. Give your answer with units. —Cxec-f/M/

Plu) = 39). 2279 M1 Dedlene (us:J mw MPM“))
0z P(a) = ?9/_/73/W3y&.u/ww Pe) <o 7% Senct? Ml

2. The following model gives the population in thousands, of an island, ¢ years after 1990:

) 1020
N(t) = T 3—gaam + 200

a) According to the model, what was the population of the island in 20027 Show work. Give your answer
with units.

b) Write down a function that gives the rate of change of the population ¢ years after 1990.

—,037¢ -2 —.037
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¢) How rapidly was the population changing in 20027 Show work. Give your answer with units.

/V///zjz 549 MW/¢

E\(plain the meaning of your answer in a complete sentence with units. Do not use words like “rate”,
“derivative” or “slope”.
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3. Let f(r) = —3z% + 5a — 1. Find the average rate of change of f(ir) between the points (r. f(x)) and
(r +h. f(z+ h)). Show all your algebra and simplify your answer.
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4. Find the dex ivative of each of the functions below:
a) )g(x) = —+m = 547+ 12>

1 -5
9(!): — 20 X + /2 0%

2 73
b) h(z) =6VixZ+ 15 = € ( %4 "+ 5]
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5. If $21,500 is put into an account at 2.2% compounded monthly, give the formla for the amount in the
account after t years.

12t
Ny = 2 + 022
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o+ The amount (dollars) in a separate account (from the one in problem 4) after ¢t years is given by:
A(t) = 32,000e0%.

a) Write down the function giving the rate at which your account will be changing after t years.

A{H) = 32000 g'oz{ (.o2) = éqoe.oz“b

b) At what rate will the amount in your account be changing after 8 years? Show work and give your
answer with units.

A'(R) = 610 eV _ 751.05 ddlers pev yeav
Explain what this means in a sentence. % o
Crom thegal of the eghth qeer o Hue 2l of Ahe wiai JE&5
ace e balan ce tncreases ’D o hiy $751.06

¢) How much do you have in your account after 8 years? Show 01k and glve ur answer with units.

AR ) = $37,552.35

d) Using a derivative, estimate the amount of interest that you will earn from the 8th to the 9th year.
Show work. Give the units.

Swee A'Q) = 15105, qow will eomn glood 471505
\n ‘:/\"WS”""

e) Compute the actual amount of interest that you earn from the 8th to the 9th year. Show work. Give

your answer with units. ) 2_78
AQ) — Alg) = 3209 €L 3000, &7 = f152.0 ]

f) Part of the graph of A(t) and its tangent line at ¢t = 8 are shown below. Label the features (arrow
pointers) that correspond to your answers to parts (b}, (¢), (d), and (e} above.

tangent line




. W inc. has found that the number of sunglasses it sells is given by the model: D(z) = 25,000(0.965)=
where x is the selling price in dollars.
a ) Write down a model for R(z) (dollars), the revenue, as a function of the price.

R(x) = 25000 (.%S‘Dxx

b) Write down a formula for the rate of change of revenue as a function of price.

Vd
R!(x)= 25000(«%9))((X)/+(2§ooa(-%€x))x (producch rete )
= 285000 (G,6)% L 50 (L5685 Ln(.565) X

c) When the price is $30, what is the rate of change of revenue? Show work, give your answer with units.

R/(.BO): ~540.381 dollaws pa,-a(ollw
o nDCV‘I\/C&(X)) )4_,30) < "5"10_3[ a(,o”m puo(o“@-v_

d) If W inc. wants to maximize revenue, should it increase the price of sunglasses from $30 to $30.507
Explain the answer in a sentence using your answer to part c).

From @b C , e Wnow +hab R 1(30) s WCSQ"“VQ- TS weans f
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e) Winc. has fixed costs of § 500 and the suuglasses cost $9 cach to make. Write down a model for the
cost function C(zx) (dollars).

X
C(x) = q.Dx) + 1500 = 4(26,00)(.965) "+ 71500
= 225005 (,965)F +7500

f) Write down a formula for the profit P(x) {dollars) and find the profit when the sunglasses are sold for
$30. Show work, give your answer with units.

P(x) = R(x) ~C(x)= 25005(.96 Y% -—226‘,030(«%5))(——7 oo
P(BRo)=41172%492.93

8. A company makes golf tees at a daily cost of C(z) = 0.123 — 0.52% + 5.9z + 145.5 dollars where z is the

number of hundreds of golf tees produced.
a) Find the marginal cost function.

IMM?I/%‘Z Cost‘fu«;ﬁn = C,(x )= 0. 3)(2—- x +5. 7

b) Find the marginal cost of producing 500 golf tees. Show work. Give your answer with units.

CUs)=03(5) - Sec.52 e o&//m%‘_%‘(}d/ra_‘

¢) Assume that it costs $175 to produce 500 golf tees. Use this information and your answer to part (b)
to estimate the cost of producing 550 golf tees. Show work. Give your answer with units.

! i S +(34)(os)= 179.2
C(56)= C(s)+cs)(os) =175+






