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Problem 1: Match each graph (A–D) with
its equation (a–j).

A

Answer: c

B

Answer: i

C

Answer: g

D

Answer: b

a. y = sec(x)− 3
2

b. y = cos(x− π
6
)− 1

c. y = cos(x+ π
6
) + 3

2

d. y = − cos(x)− 3
2

e. y = − cos(x− π
6
) + 3

2

f. y = sec(x− π
4
)

g. y = tan(x)− 3

h. y = − sec(x− π
4
)− 1

2

i. y = sec(x− π
4
) + 1

2

j. y = tan(x)
Score: /4

Problem 2: The length of time between con-
secutive high tides is 12 hours and 25 min-
utes. On Sunday, May 4th, 2017, in Sitka,
Alaska, a high tide of 7.87 feet above (long
term) mean level occurred at 8:25am and a

low tide of 0.83 feet below mean level oc-
curred at 3:02pm.

a. Approximately, when did the next high
tide occur?

8:25 + 12:25 = 20:50, so at 8:50pm on
the same day.

b. Find a sinusoidal function of the form
y = A sin(ωx− φ) +B that models the
data.

The difference between high and low
tide was 7.87 + 0.83 = 8.70 feet, so
A = 8.70/2 = 4.35 feet.
The average between high and low was
1
2
(7.87− 0.83) = 3.52 feet, so B = 3.52

feet.
The period is 12h25m or 12.42 h, so
ω = 2π

12.42 h
= 0.51 /h.

Since sin has a maximum at π/2, we
need that ωx− φ = π/2 if
x = 8:25 = 8.42 h, so φ = ωx− π/2 =
0.51 /h× 8.42 h− π/2 = 2.69.
Hence

y = 4.35 sin(0.51x− 2.69) + 3.52

Score: /6

/10



Problem 3: Suppose a firetruck is parked in
front of a wall as shown. The beacon light on
top of the firetruck is located 10 feet from the
wall and has a light on each side. If the bea-
con light rotates once every 2 seconds, then
a model for determining the length d, in feet,
that the beacon of light illuminates on the
wall after t seconds is given by

d(t) =
10
√

3 sec2(πt)

1−
√

3 tan(πt)

when that expression is positive, and unde-
fined otherwise.
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a. Graph d(t) for only the first rotation of
the light, that is, 0 ≤ t ≤ 2.
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b. For what values of t is the function un-
defined? You need to cover all non-
negative real numbers t.

Explain what this means in terms of the
beam of light on the wall.

If 1−
√

3 tan(πt) = 0, then
tan(πt) = 1/

√
3, so πt = π

6
+ nπ

(n ∈ Z), so t = 1
6

+ n. Moreover,

1−
√

3 tan(πt) is undefined if
t = 1

2
+ n.

Checking the signs reveals that d is
undefined if 1

6
+ n ≤ t ≤ 1

2
+ n (n ∈ Z).

When t = 1
6

+ n, the leading edge of
the beam becomes parallel with the
wall, so the illuminated length is (in
principle) infinite. When t = 1

2
+ n,

the trailing edge of the beam becomes
parallel with the wall, and the moment
later a finite length of wall is
illuminated.

Score: /6
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