Math 105-01 .
Fall 2019 QUIZ 3
Dr. Lily Yen Show all your work

Problem 1: Below is the graph of y = f(z).
Draw the graph of y = —2f(—2z) — 8
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Score: /3
Problem 2: Write an equation for a func-
tion whose graph fits this description: The
graph of f(z) = x? is reflected about the x-
axis, shifted 1 unit up, shifted 1 unit to the
left, and then reflected about the y-axis.

To reflect about the z-axis: g(x) = —f(x).
To shift up: h(x) = g(z) + 1. To shift left:
j(x) = h(x +1). To reflect in the y-axis:
k(z) = j(—).

Putting it together:

k(z) = j(—z) = h(—z + 1)
=g(-z+1)+1=—f(—z+1)+1
=—(—z+1)P%+1
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Score: /16

Problem 3: These are the graphs of the
functions f and g.

y=f(z) y =g(r)
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a. Find (f o g)(=3)
(fog)(=3) = f(9(=3)) = f(-2) =1

b. Find Dom(f o g)

Since Dom( f) = [-2, 2], you must
solve g(x) = 2 and g(z) = —2. That
yields that —2 < g(x) < 2 when

-3 <z < —1or2<gz<4. Therefore
Dom(f og) =[—3,—1] U [2,4].

/4

Score:



Problem 4: Let f be the function that associates the employee number x of each employee of
the ABC Corporation with his or her annual salary f(x) in dollars. Suppose each employee
was awarded a $500 across-the-board raise and an additional 2% of his or her increased
salary. Write a function p(x) to describe the new salary.

p(z) = 1.02(f(x) + 500) = 1.02f(x) + 510

Score: /2
Problem 5: A projectile is fired from the origin over horizontal ground. Its altitude y (in
m) is a function of its horizontal distance z (in m) and is given by y = 64z — 2.

a. Find the inverse function where the function is increasing.

First, note that the domain of y is [0, 32]. If
y = 64z — 222 = —2(z® — 322 + 162) + 2 162 = —2(z — 16)2 + 512, s0

2(z — 16)? = 512 — y, so (z — 16)* = 256 — 3y, so x — 16 = £,/256 — 1y where you
need the negative solution for the altitude to be increasing. Therefore

T =16 — /256 — %y, so the inverse function is
1 1
f(x) =16 — /256 — 3%

with a domain of [0,512].

b. Use the inverse function to compute the horizontal distance when the altitude is 512 m.

fH(512) = 16 — /256 — 256 = 16 — /0 = 16m

Score: /4
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