Family name:

Math 105-01 : .
Given name:
Fall 2019 QUIZ 4
Dr. Lily Yen Show all your work Student number:
Score: /16
Problem 1: Find the quadratic function y = f(z) that has vertex (—2,—3) and passes

through (1, %) State the range of f in interval notation. Does f have z-intercepts? How
many?

Since f has vertex (—3,—2), it follows that f(z) = a (z + %)2 — 2, where a is some
55

constant. Now2 f() == Sil;CG the graph of f passes through (1,22). Therefore
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fl@)=5(z+5) —5, Range(f)=[-5/2,00)
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Two x-intercepts.
Score: /3

Problem 2: A steer weighing 300 pounds gains 8 pounds per day and costs $1 a day to keep.
You bought this steer today at a market price of $1.50 per pound. However, the market
price is falling at 2¢ per pound per day. When should you sell the steer to maximize your
profit?

If you keep the steer for x days, the cost (to you) will be 300 - 1.50 + & = 450 + x, and the
revenue will be (300 + 82)(1.50 — 0.02x) = 450 + 6x — 0.162%. Therefore your profit will be

(450 + 62 — 0.162%) — (450 4+ z) = —0.162” + 5z
= —0.16(2* — 31.25z + 15.625%) 4 0.16 - 15.625°
= —0.16(x — 15.625)* + 39.0625

so you should sell after 15.625 days for a profit of $39.06 or, rather, after 16 days for a
profit of $39.04.

Score: /5



Problem 3: American Airlines requires that
the total dimensions (length+width+ height)
of a carry-on bag not exceed 45 inches.
You have designed a rectangular boxlike bag
whose length is twice its width x. Your bag
meets American Airlines’ requirements.

a. Write the volume V' of your bag as a
function of x, where z is measured in

inches.

Let h denote the height of the bag.
Since 2z 4+ x + h = 45, h = 45 — 3z, so
V =2x-z- (45 — 3x) = 22%(45 — 3x)

b. Graph the function y = V' (z).
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Problem 4: Find the simplest polynomial
(so lowest possible degree and leading coeffi-
cient £1) that matches the graph below.
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Problem 5: Match the two graphs to their
respective functions. Write your answer in
the boxes. Show steps of confirmation.

a. P(z) =2° — 2% — 923 + 522 4+ 162 — 12

b. P(r)=x2*+42*+ 2 —6

c. P(z)=uo"— 423+ 22% + 40 — 3

d. P(z)=2*>—-2x—3

e. P(z)=a"+32%+2

f. P(x)=a°+ o' — 723 — 2° + 62

g. P(z) =% —82% 4+ 212? — 222 + 8

h. P(z) = 2° + 5z + 3% — 1322 — 8x + 12
/3
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