
Math 105
Summer 2014
Dr. Lily Yen

Quiz 4
Show all your work

Name:

Score: /36

No Calculator allowed in this part.
Problem 1: One mark each for a–h, two marks each for i–k.

a. Express 495◦ in radians. Draw x

y

11π/4

b. Express −8
3
π radians in degrees. Draw x

y

−480◦

c. Evaluate csc(−7
4
π) exactly. Draw x

y √
2

d. Evaluate cot(5
6
π) exactly. Draw x

y

−
√
3

e. Evaluate sin(−35
2
π) exactly. Draw x

y

1

f. Evaluate sec(450◦) exactly. Draw x

y

DNE

g. Evaluate cos(−9π) exactly. Draw x

y

−1

h. Evaluate tan(θ) exactly where θ is as marked

13

12
θ

5 5
12



i. If the wrapping function W (θ) = (−1
2
,
√
3
2

), find all solutions θ for this point on the

unit circle. θ = 2nπ + 2
3π

If cos(θ) = −1
2
, then θ = ±2

3
π + 2nπ, n ∈ Z. Now sin(±2

3
π + 2nπ) = ±

√
3
2

, so
θ = 2

3
π + 2nπ.

j. If tan(θ) = −2 for an angle θ in Quadrant IV, draw a triangle to determine the values

of sin(θ) = −2/
√
5 and sec(θ) =

√
5

x

y

√
5

2

1

k. Express tan(θ) in terms of sec(θ) for an angle θ in Quadrant II.

Since cos2(θ) + sin2(θ) = 1, cos2(θ)
cos2(θ)

+ sin2(θ)
cos2(θ)

= 1
cos2(θ)

, so 1 + tan2(θ) = sec2(θ), so

tan2(θ) = sec2(θ)− 1, so tan(θ) = ±
√

sec2(θ)− 1. In Quadrant IV tan(θ) < 0, so

tan(θ) = −
√

sec2(θ)− 1.

Score: /14
Problem 2: Graph f(x) = −3

2
sin(2θ − π

2
) + 1. Put key points as solid dots on the grid

provided. Fill the entire x-axis.

x

y

−2π −π π 2π

−4

−3

−2

−1

1

2

3
period π

P
h
.s
.
−
π 4

v.d. 1

Ampl. 3
2

Score: /4
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Calculators permitted in this part.
Problem 3: A wind turbine of rotor diameter 15 m makes 62 revolutions per minute. Find
the angular speed (in radians per second) and the linear speed (in metres per second) of the
rotor tip.

The angular speed is 62× 2π radians per minute, so 124π/60 = 31
15
π ≈ 6.49 rad/s.

The linear speed is 62× 2π 15
2

metres per minute, so 930π/60 = 31
2
π ≈ 48.69 m/s.

Score: /3
Problem 4: To measure the height of a cloud ceiling over an airport, a searchlight is
directed straight upward to produce a lighted spot on the clouds. Five hundred metres
away, an observer reports the angle of elevation to the spot to be 32.2◦. How high (to the
nearest metre) are the clouds above the airport?

500m

h

32.2◦

Since tan(32.2◦) = h
500

, h = 500 tan(32.2◦) = 315 m.

Score: /4
Problem 5: Find the measure of the acute angle formed by the line y = 1

3
x − 5 and the

x-axis. Provide a 2-decimal-place accuracy.

x

y

−5

3

1θ

Now tan(θ) = 1
3
, so θ = tan−1(1

3
) ≈ 18.43◦.

Score: /2
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Problem 6: A cable TV company wishes to run a cable from a city to a resort island 5 km
off shore. The cable is to go along the shore, then to the island underwater, as indicated
in the figure. The cost of running the cable along the shore is $15 000 per kilometre and
underwater, $25 000 per kilometre.

Island

City
40 km

5km

x

h
θ

a. Express the cost as a function of θ.

Let x be the distance indicated in the figure. Then tan(θ) = x
5
, so x = 5 tan(θ). The

cost of the cable on the shore is therefore 15 000(40− x) = 15 000(40− 5 tan(θ)).
Moreover, if h is the length of the cable under water, then cos(θ) = 5

h
, so h = 5

cos(θ)
.

The cost of the underwater cable is then 25 000h = 25 000× 5
cos(θ)

= 125 000
cos(θ)

.

The total cost is then C = 15 000(40− 5 tan(θ)) + 125 000
cos(θ)

.

b. Find the angle θ which minimizes the cost.

The graphing calculator plots C against θ and finds that the cost is minimal when
θ ≈ 36.9◦.

C

θ36.9◦

$700 000

Score: /5
Problem 7: Two years ago, the angle of elevation to the top of Lily’s fir tree from a fixed
position at ground level was 67◦. Now the angle of elevation to the top from the same fixed
position is 73◦. If the fir tree grew 3 m in the last two years, how tall is the tree now?

d

h

3m

73◦

67◦

Let d be the distance from the observer to the foot of the tree, and let h be the height of the
tree two years ago. Then tan(67◦) = h

d
and tan(73◦) = h+3

d
. Dividing one equation by the

other yields that tan(73◦)
tan(67◦)

= h+3
h

, so h tan(73◦) = (h+ 3) tan(67◦) = h tan(67◦) + 3 tan(67◦),

so h(tan(73◦)− tan(67◦)) = 3 tan(67◦), so h = 3 tan(67◦)
tan(73◦)−tan(67◦) ≈ 7.72. Therefore the tree is

now 10.72 m tall.

Score: /4
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