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Sample Problems

1. Suppose that 0 is an acute angle, i.e. 0 < # < 90°. Compute the exact value of cos@ and tan#@, given that

sinf = —.

5

2. Suppose that § is an acute angle, i.e. 0 < § < 90°. Compute the exact value of all trigonometric function
values of 3, given that tan 8 = 3.

3. Suppose that « is an acute angle, i.e. 0 < a < 90°. Compute the exact value of all trigonometric values of «,
given that sina = z.

4. Suppose that 6 is an acute angle, i.e. 0 < 6 < 90°. Compute the exact value of all trigonometric values of 9,
given that tanf = x.

Practice Problems

3
1. Compute the exact value of all trigonometric functions of « if a is an acute angle with cosa = =

Rationalize the denominator in the answer.

2. Compute the exact value of all trigonometric functions of g if 5 is an acute angle with csc 8 = 4.
Rationalize the denominator in the answer.

2
3. Compute the exact value of all trigonometric functions of « if v is an acute angle with secy = 3"

Rationalize the denominator in the answer.

. . . o . 3
4. Compute the exact value of all trigonometric functions of « if « is an acute angle with cot a = -

Rationalize the denominator in the answer.
5. Compute the exact value of all trigonometric functions of g if 5 is an acute angle with sin 5 = z.

6. Compute the exact value of all trigonometric functions of « if « is an acute angle with tana = x.

5
7. Compute the exact value of all trigonometric functions of 8 if 8 is an acute angle with secf = 5
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Answers - Sample Problems

1. cos@z—21 and tan&z—2 :72 21
) V21 21
vl 1 val val vl 1
2. Sin/@_\/%_gloo, cosﬁ—m—loo, and tanf = 3, CSCﬂZTO, secB:TO, and cot6:§
1 V1—2x2
3. sina =2, cosa=+1— 22, tana:L, csca = —, seca = ——, and Cotozzix
1— a2 x 1— 22 x
1 Va2 +1 1
4. sinHZL, cos) = ——, tanf =z, 080923374-7 secl =2 +1, cot =~
22 +1 Va2 41 z z
Practice Problems - Answers
i 24/10 3 24/10 7V/10 7 3v10
1. siha = ——, cosa= -, tana = ——, csca = ——, seca= -, cota = ——
7 7 3 20 3 20
1 V1 val 4v/1
2. sinﬁzz, COSB:T5, tanﬁzl—;, csc B =4, secﬂ:T55, cot B = /15

2
3. This is impossible, secy must have a value greater than one. There is no angle with secy = 3

. 7 V58 3
4, sina=———, cosa = ——, tana = -, csca=—, seca = —, cota=—
58 58 3 7 3 7
x 1 1 V1 — 22
5. sinf =z, cosB=+v1—-22, tanf= ———, cscf=—, secf = ———, cOtf = ——
g ey Y
x 1 vz +1 1
6. sina = ———, coS = ———, tana =1x, csca = ——, seca =+Vz2+1, cota = —
22+ 1 VaZ 1 T T
V21 2 21 V21 221
7 sin&——5 , 0056:5, tauné’z—2 , 0509:721 , sec@zi, cot0:721
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Sample Problems - Solutions

1. Suppose that 0 is an acute angle, i.e. 0 < 6 < 90°. Compute the exact value of cosf and tan6, given that

2
sinf = —.
5

2
Solution 1 (Geometrical approach) It is given that sinf = £ We draw a right triangle where this happens.

2
We draw a hypotenuse of length 5 units and a shorter side of length 2 units and draw in 6 so that sinf = —

5

is true in the triangle. We now apply the Pythagorean theorem to find the length

21

of the missing side, v/21. We can now easily read all other trigonometric function
values of 6 from the picture.

21
COSQZ\/; and tanf =

@‘w
—_

We finally rationalize the value for tan 8:

2 V21 2v21
V21 V21 21

Solution 2 (Algebraic approach) We start by the Pythagorean identity and solve for cos .

sin?f +cos?h = 1
cos?f = 1—sin’0
cos = ++v/1—sin?6

Since 6 is an acute angle, all trigonometric values are positive and so we can discard the negative solution.

2\ 2 \/ 4 \/25—4 21 V21 V21
—v/1—sin20=4/1—-(2) =4/1 - = = — ==Y Y2
cos Y <5> 2 25 V25~ 35 5

Now we can compute all other trigonometric values of 0

2
Loasmf_ 5 2 5 2 2/%
an == = — = =
cosf /21 5 V21 V21 21
5

2. Suppose that § is an acute angle, i.e. 0 < 8 < 90°. Compute the exact value of all trigonometric function
values of 5, given that tan 5 = 3.

Solution 1 (Geometrical approach) It is given that tan 5 = 3. We will think of 3 as % and draw a right triangle

3
where tan § = 1 happens. That is a right triangle with shorter sides measuring 1 and 3 units, where the angle
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1
3
opposite the longer side is § and so tan 8 = 3 is true in the triangle. We now
V10
1
3
apply the Pythagorean theorem to find the hypotenuse. We obtain /10. We can

now use the picture to read all other trigonometric function values of 5. We also rationalize all values.

3 3v10 1 V10 3
sinf = —=——, cosf=—=——, and tanf=—-=3
B 710 10 b /10 10 b 1
v 10 v 10 1
cscff = 3 secf = R and cot B = 3

Solution 2 (Algebraic approach) We start by the Pythagorean identity and solve for cos 3.

sin? 4cos?f = 1 divide by cos? 8
sin? 3 cos? 3 B 1
cos?2f8 cos?f  cos?f
1
tan? 1 = ——
B+ cos? 3
1
Recall that —— = secx. The identity we derived, tan?z + 1 = sec?z will play a very important role in
cosS T
calculus. We will proceed to solve for cos .
1
— = tan? 8 + 1 take reciprocal of both sides
cos? 8
1
25 _
cos™f = tan? 3 + 1

cosff =

1 1
£/ =+
tan? 5 + 1 Vtan? 8+ 1

Since 5 is an acute angle, all trigonometric values are positive and so we can discard the negative solution.

\/ 1 \/ 1 1 1 V10
COSB: 2 = = _— = — = —
tan® 5 + 1 32+1 10 V10 10

Now we can compute all other trigonometric values of 5.

tanf = sin 3 multiply by cosf
cos 3
tanfBcosB = sinf
: V10 3V10
sin 8 _— =
10 10
1 1 1 1
So sinﬂ—S\l/(TO, cosﬁzl—oo, tan 8 = 3, cscﬁ—\/;), sec 8 =10, and cotﬂzg
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3. Suppose that « is an acute angle, i.e. 0 < a < 90°. Compute the exact value of all trigonometric values of «,
given that sina = z.

Solution 1 (Geometrical approach) It is given that sinaw = z. We can note right now that because z is the

x
sine of an acute angle, x can not take just any value: it has to be between 0 and 1. We will think of x as T

and draw a right triangle where sina = % happens. We draw a right triangle and label the hypotenuse as 1.

x
04
We label one angle as a and the side opposite as z. We now apply the Pythagorean
1
x
L
. . . . 1_$2 .
theorem to find the missing side. We obtain /1 — z2. We can now use the picture to

read all other trigonometric function values of a.

) T 5 T 1 1 V1 — 2
sma:I:x, cosaa=+v1—x% tana=-——, csca=—, seca = ———, and cota = ——

V1—2?’ x V1—z? x

Solution 2 (Algebraic approach) We start by the Pythagorean identity and solve for cos a.

sinzoa—l—coszoz =1
cos’a = 1-—sin‘a
cosa = +V1-—sin2a=+vV1-2a2

Since « is an acute angle, all trigonometric values are positive and so we can discard the negative solution. So
cosa = /1 —x2. Now we can compute all other trigonometric values of .
T 1 1 V1— 22

. sin o
sina =z, cosa=+\/1—22, tana= = csca = —, secax = —, cota=

cosa 1 —z2’ x V1—z2 T

4. Suppose that 0 is an acute angle, i.e. 0 < 6 < 90°. Compute the exact value of all trigonometric values of 6,
given that tanf = x.

Solution 1 (Geometrical approach) It is given that tanf = x. We will think of x as % and draw a right triangle

where tanf = % happens. We draw a right triangle and label the shorter sides as  and 1. We label the

angle opposite x as 6. We now apply the Pythagorean theorem to find the hypotenuse.

We obtain vz2 + 1.

We can now use the picture to read all other trigonometric function
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values of 6.
x 1 x x2 41 1
sinf = ———, cos = ———, tanf =~ =2z, cscl = ———, secl =+/22+1, and cota = —
22 +1 Va2 41 1 z z

Solution 2 (Algebraic approach) We start by the Pythagorean identity and solve for cos#.

sin?@ + cos?0 = 1 divide by cos? @
sin?  cos? 6 B 1
cos2f = cos2f  cos?d
1
tan?0 +1 = — take reciprocal of both sides
cos® 6
1 2
- 0
tan26 + 1 €os

1 1 1
cost)l = £/ -4+ -4
tan? 0 + 1 Vtan? 6 + 1 2+ 1

Since # is an acute angle, all trigonometric values are positive and so we can discard the negative solution.

1
cost) = ——
x2+1
Now we can compute all other trigonometric values of 6.
sin 6 )
tanf = multiply by cosf
cos 6
tanfcosf = sind
. 1 T
sinf = tanfcosf =z =
V241 Va2 41
1 241 1
sinf = L, cos) = ——, tanf =z, csch= L, secd = Va2 +1, coth=—
x?+1 x?+1 x x

[For more documents like this, visit our page at https://teaching.martahidegkuti.com and click on Lecture Notes.|
[E-mail questions or comments to mhidegkuti@ccc.edu.|
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