
Math 105
Summer 2012
Dr. Lily Yen

Quiz 1
Show all your work

Name:

Score: /33

No Calculator allowed in this part.
Problem 1: Use the graph of y = f(x) to determine whether the average rate of change of
f is positive, negative, or zero. You may use symbols like +, −, and 0 when appropriate.
The grid is drawn with unit steps.

x

y
a. [−5,−2] +

b. [−2, 1] −

c. [1, 5] 0

d. [3, 6] −
Score: /2

Problem 2: Define p(m) = 2m2 + 3. Find

p(2 + h)− p(2)

h

p(2+h)−p(2)
h

=
(2(2+h)2+3)−(2(2)2+3)

h
= 2(4+4h+h2)+3−11

h
= 2h2+8h

h
= 2h + 8.

Score: /3
Problem 3: Given the graph of f(x) = x2, draw g(x) = 5− 2

3
(x+ 3)2. Explain step by step

how you arrive at your final graph, g. You must label the vertex and x and y intercepts
to receive full mark.

x

y

Shift 3 units left, scale vertically by a factor 2
3 ,

mirror in the x-axis, and shift 5 units up.
Vertex: (−3, 5)
y-intercept: −1
x-intercepts: −3±

√
15/2 ≈ −5.74,−0.26

Score: /4



Problem 4: Graph the following piece-wise defined function on the unit grid provided.

f(x) =


−x

2
+ 5, if x ≤ −2

|x|, if − 2 < x ≤ 3

2x− 7, if x > 3

x

y

Score: /3
Problem 5: Consider the function f drawn below on a unit grid.

x

y

y = f(x)

a. Write out all parts of the function f as a piece-wise defined function.

f(x) =


2, −2 ≤ x < −1

−2x, −1 ≤ x < 1
3
2
x− 7

2
1 ≤ x ≤ 3

b. Graph f(2x) and f(|x|) on separate grids. Give coordinates to all points of interest
for both graphs to receive full mark.

x

y

y = f(2x)

x

y

y = f(|x|)

c. Give a function that reflects f(x) about the x axis. Express this function using f .

y = −f(x) =


−2, −2 ≤ x < −1

2x, −1 ≤ x < 1

−3
2
x + 7

2
1 ≤ x ≤ 3

Score: /7
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Math 105
Summer 2012
Dr. Lily Yen

Quiz 1
Show all your work

Name:

Calculator allowed here
Problem 6: Below is the graph of g(x) for x ≥ 0. Draw the missing part of g given that g
is an odd function. Provide reasons for your graph.

x

y

Score: /2
Problem 7: Solve for x analytically. Your answers must be exact. No decimals.

11

x2 − 4
− x + 3

2− x
=

2x− 3

x + 2

If 11
x2−4 −

x+3
2−x = 2x−3

x+2
, then 11

x2−4 + x+3
x−2 = 2x−3

x+2
, so

11
x2−4 = −x+3

x−2 + 2x−3
x+2

= − (x+3)(x+2)
(x−2)(x+2)

+ (x−2)(2x−3)
(x−2)(x+2)

= −x2+5x+6
x2−4 + 2x2−7x+6

x2−4 = x2−12x
x2−4 , so

11 = x2 − 12x, so x2 − 12x− 11 = 0, so x =
12±
√

(12)2+4·11
2

= 12±
√
188

2
= 6±

√
47.

Score: /3
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Problem 8: Solve for y analytically. Show all steps. No steps, no mark.√
y − 2−

√
5y + 1 = −3

If
√
y − 2−

√
5y + 1 = −3, then

√
y − 2 =

√
5y + 1− 3, so

√
y − 2

2
=
(√

5y + 1− 3
)2

, so
y − 2 = 5y + 1− 6

√
5y + 1 + 9, so 6

√
5y + 1 = 4y + 12, so 3

√
5y + 1 = 2y + 6, so

9(5y + 1) = (2y + 6)2, so 45y + 9 = 4y2 + 24y + 36, so 0 = 4y2 − 21y + 27 = (y− 3)(4y− 9),
so y = 3 or y = 9

4
.

Substituting either 3 or 9
4

for y in the original equation yields a true equation, so neither
solution is extraneous: both work out.

Score: /4
Problem 9: The speed of wind (m/min) during a wind storm as a function of time (minute)
at Capilano University was modelled by

w(t) = −(x + 1)(x− 15)(x− 27)(x− 80)

1000

a. Graph your function in an appropriate window.

x

w

20 40 60 80−250

500

1000

1500 I intended this to be a time-limited wind
storm but didn’t phrase the question that
way. Some students looking at part d decided
that the storm lasted around 20 minutes;
some let the storm last until the zero at 80
minutes; and some allowed an unlimited
storm. These were all marked as correct.

b. What was the wind speed when the storm began? 32.4m/min

c. What was the maximum speed (in any direction)?

99.1m/min, or 1883m/min, or −∞
d. What was the average rate of change in wind speed between 7 minutes and 20 minutes

into the storm?

w(20)−w(7)
20−7 = −10.58

Score: /5
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