
Math 105-01
Fall 2019
Dr. Lily Yen

Quiz 11
Show all your work

Family name:

Given name:

Student number:

Score: /16

No calculator allowed.

Problem 1: Find the exact value of cos−1
(

cos
4π

3

)
= 2π/3 .

If θ = cos−1 cos 4π
3

, then θ is a solution to cos θ = cos 4π
3

and 0 ≤ θ ≤ π. The solutions to
cos θ = cos 4π

3
are θ = 4π

3
+ 2nπ and θ = −4π

3
+ 2nπ (n ∈ Z), so θ = . . . ,−2π

3
, 4π

3
, 10π

3
, . . . or

θ = . . . ,−10π
3
,−4π

3
, 2π

3
, 8π

3
, . . . .

Therefore θ = 2π
3

.

Score: /2

Problem 2: Find the exact value of tan−1
(

tan
(
−2π

3

))
= π/3 .

If θ = tan−1 tan −2π
3

, then θ is a solution to tan θ = tan −2π
3

and −π/2 < θ < π/2. The
solution to tan θ = tan −2π

3
is θ = −2π

3
+ nπ (n ∈ Z), so θ = . . . ,−5π

3
,−2π

3
, π
3
, 4π

3
, . . . , so

θ = π/3.

Score: /2
Problem 3: Consider the function f given by

f(x) = 3 sin(2x+ 1), −1

2
− π

4
≤ x ≤ −1

2
+
π

4
.

Find the range of f . Moreover, find f−1 and the domain and range of f−1.

If −1
2
− π

4
≤ x ≤ −1

2
+ π

4
, then −1− π

2
≤ 2x ≤ −1 + π

2
, so −π

2
≤ 2x+ 1 ≤ π

2
, so

−1 ≤ sin(2x+ 1) ≤ 1, so −3 ≤ 3 sin(2x+ 1) ≤ 3, so the range of f is [−3, 3].
If y = f(x) = 3 sin(2x+ 1), then sin−1(y/3) = 2x+ 1, so x = 1

2

(
sin−1(y/3)− 1

)
, so

f−1(x) =
1

2

(
sin−1

(y
3

)
− 1

)
and the domain of f−1 is [−3, 3] and the range of f−1 is [1

2
− π

4
,−1

2
+ π

4
].

Score: /4

/8



Problem 4: Find the exact value of csc
(

tan−1
√

3
)

=
2
√
3

3 .

Since tan−1
√

3 = π/3, it follows that

csc tan−1
√

3 = csc(π/3) = 1
sin(π/3)

= 1√
3/2

= 2/
√

3 = 2
√
3

3
.

Score: /2
Problem 5: Write tan(sec−1 u) as an algebraic expression in u.

If θ = sec−1 u, then sec θ = u. Now sin2 θ + cos2 θ = 1, so sin2 θ
cos2 θ

+ cos2 θ
cos2 θ

= 1
cos2 θ

, so
tan2 θ + 1 = sec2 θ. Therefore tan2 θ = sec2 θ − 1 = u2 − 1, so
tan(sec−1 u) = tan θ = ±

√
u2 − 1.

Score: /3
Problem 6: Let g(x) = cosx for x ∈ [0, π], and let h(x) = tanx for x ∈ (−π/2, π/2). Find

the exact value of h
(
g−1(−1/4)

)
= −
√
15 .

If θ = g−1(−1/4), then θ ∈ [0, π] and g(θ) = −1/4, so cos θ = −1/4. Since
sin2 θ + cos2 θ = 1, sin2 θ = 1− cos2 θ = 1− (−1/4)2 = 15/16, so sin θ = ±

√
15/4. But

θ ∈ [0, π], so sin θ ≥ 0, so sin θ = +
√

15/4.

Hence h
(
g−1(−1/4)

)
= h(θ) = tan θ = sin θ

cos θ
=
√
15/4
−1/4 = −

√
15.

Score: /3
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