
IC 27: Sum and Di!erence of Angles

Use a sum or di!erence formula to evaluate each expression.

1. sin(75→)

sin(75→) = sin(45→ + 30→)

= sin 45→ cos 30→ + cos 45→ sin 30→

=

→
2

2
·
→
3

2
+

→
2

2
· 1
2

=

→
6 +

→
2

4

2. cos(15→)

cos(15→) = cos(45→ ↑ 30→)

= cos 45→ cos 30→ + sin 45→ sin 30→

=

→
2

2
·
→
3

2
+

→
2

2
· 1
2

=

→
6 +

→
2

4

3. tan(105→)

tan(105→) = tan(60→ + 45→)

=
tan 60→ + tan 45→

1↑ tan 60→ tan 45→

=

→
3 + 1

1↑
→
3

=

→
3 + 1

1↑
→
3
· 1 +

→
3

1 +
→
3

=
(1 +

→
3)2

1↑ 3

=
4 + 2

→
3

↑2

= ↑2↑
→
3
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4. cos

(
13ω

12

)

cos

(
13ω

12

)
= cos

(
3ω

4
+

ω

3

)

= cos

(
3ω

4

)
cos

(ω
3

)
↑ sin

(
3ω

4

)
sin

(ω
3

)

=

(
↑
→
2

2

)
· 1
2
↑

→
2

2
·
→
3

2

= ↑
→
2

4
↑

→
6

4

= ↑
→
2 +

→
6

4

5. tan

(
7ω

12

)

tan

(
7ω

12

)
= tan

(
3ω

4
+

ω

6

)

=
tan 3ω

4 + tan ω
6

1↑ tan 3ω
4 · tan ω

6

=
↑1 + 1↑

3

1 + 1↑
3

·
→
3→
3

=
↑
→
3 + 1→
3 + 1

Write each expression as a single trig function and evaluate exactly.

7. sin(12→) cos(18→) + cos(12→) sin(18→)

sinA cosB + cosA sinB = sin(A+B)

↓ sin(12→) cos(18→) + cos(12→) sin(18→) = sin(30→) =
1

2

8. cos(70→) cos(20→)↑ sin(70→) sin(20→)

cosA cosB ↑ sinA sinB = cos(A+B)

↓ cos(70→) cos(20→)↑ sin(70→) sin(20→) = cos(90→) = 0

2

)
M
↑We

1 +5
-

=
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9. Show that sin(x↑ ω) = ↑ sin(x)

sin(x↑ ω) = sin x cos ω ↑ cos x sin ω

= sin x · (↑1)↑ cos x · 0
= ↑ sin x

10. Assume x, y > 0. Find cos
(
cos↓1(x)↑ tan↓1(y)

)
in terms of x and y.

Let ε = cos↓1(x),ϑ = tan↓1(y). Then:

cos ε = x ↓ sin ε =
→
1↑ x2

tanϑ = y ↓ sinϑ =
y√

1 + y2
, cosϑ =

1√
1 + y2

cos(ε ↑ ϑ) = cos ε cosϑ+ sin ε sinϑ

= x · 1√
1 + y2

+
→
1↑ x2 · y√

1 + y2

=
x+ y

→
1↑ x2

√
1 + y2

11. Let cosϖ =
5

13
with 0 ↔ ϖ ↔ ω

2 , and sin ϱ =
3

5
with 0 ↔ ϱ ↔ ω

2 . Find the exact value

of tan(ϖ + ϱ).

sinϖ =

√

1↑
(

5

13

)2

=
12

13
, cos ϱ =

√

1↑
(
3

5

)2

=
4

5

tanϖ =
12

5
, tan ϱ =

3

4

tan(ϖ + ϱ) =
tanϖ + tan ϱ

1↑ tanϖ tan ϱ
=

12
5 + 3

4

1↑ 12
5 · 3

4

=
63
20

1↑ 36
20

=
63

20
· 20

↑16
= ↑63

16
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