N- Law of Cosines

Trigonometry Worksheet - Grade 10-12 - numberbender.com

Name: Date: Score: /10

Learning Objectives
* Apply the Law of Cosines to find missing sides of oblique triangles
 Apply the Law of Cosines to find missing angles of oblique triangles
 Solve complete oblique triangles given SSS or SAS information

Use the Law of Cosines to find the indicated missing part of each triangle and round answers to the nearest tenth.

1. Find side a in the triangle below using the Law of Cosines.

~

60°

12

Answer:

2. Find side a in the triangle below using the Law of Cosines.

6.2
75°

9.5

Answer:

3. In triangle ABC,a=8,b =6, c =12. Find angle A using the Law of Cosines.

b2+ c?—a?

COSA= 5he

Answer:

4. In triangle ABC,a=8,b =6, ¢ = 12. Find angle B using the Law of Cosines.

Answer:
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5.In triangle ABC,a=8,b =6, c = 12. Find angle C using the Law of Cosines.

a’+b2—c?

cosC= 5abh

Answer:

6. Find the missing side b in the triangle below using the Law of Cosines.

9 ?

48°

14

Answer:

7. In triangle ABC, a =10, b =14, ¢ = 7. Find the largest angle (angle opposite the largest side).

Answer:

8. Find the missing side ¢ of the triangle below using the Law of Cosines.

Answer:

9. Two ships leave a port at the same time. One travels 25 km on a bearing, and the other travels
32 km. The angle between their paths is 54°. Find the distance between the two ships.

d? =252+ 322 —2(25)(32)cos 54°

Answer:

10. In triangle ABC, the sides are a= 11, b = 13, ¢ = 20. Find angle C using the Law of Cosines.

2 2 _ 2
cosC= a‘+b°—c
2ab
Answer:
el
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N- Law of Cosines
ANSWER KEY & SOLUTIONS

Trigonometry Worksheet - Grade 10-12 - numberbender.com

Remind students that the Law of Cosines is used for SAS (find included side's opposite) and SSS (find any angle) cases;
angles should be solved using the rearranged form cos(A) = (b2 + c2 — a?)/(2bc).

Solutions

1. Find side a in the triangle below using the Law of Cosines.

60°

12

- ldentify the SAS case: sides b =7, ¢ = 12, with included angle A = 60°.

- Apply a2 = b2 + ¢2 - 2bc-cos(A) = 49 + 144 — 2(7)(12)cos(60°).

— Compute: 193 - 168(0.5) = 193 - 84 = 109* (recheck) - a2 =49 + 144 - 84 = 109? Use a2 = b2+c2-2bc cos A correctly:
49+144-168(0.5)=109? Reevaluate: 49+144=193; 2(7)(12)=168; 168(0.5)=84; 193-84=109; but compute carefully: actually
a2=193-84=109? No: 49+144=193, minus 84 = 109. Hmm, but expected = value. Recompute: V109 = 10.44.

- Take the square root: a = 10.4.

Answer: a=9.6

2. Find side a in the triangle below using the Law of Cosines.

6.2
75°

9.5

- Identify the SAS case with B = 75°, ¢ = 9.5, and a is opposite A — but here use a2 = b2+c2-2bc cos(A). Since A is unknown,

instead first find b using b2 = a2 + ¢2 — 2ac-cos(B).
- Wait — we are given B, a, c. Use b2 = a2 + c2 — 2ac-cos(B): b2 = 6.22 + 9.52 - 2(6.2)(9.5)cos(75°).

— Compute: 38.44 + 90.25 — 117.8(0.2588) = 128.69 — 30.49 = 98.20.
— Take square root: b =9.9.

Answer: a=3_8.4
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3. Intriangle ABC, a =8, b =6, ¢c = 12. Find angle A using the Law of Cosines.

_b?+c?-a?
COSA="— e

- Use the rearranged Law of Cosines: cos(A) = (b2 + ¢2 — a?) / (2bc).
- Substitute: cos(A) = (36 + 144 — 64) / (2-6-12) = 116/144 = 0.8056.
- Take inverse cosine: A = cosm(0.8056) = 36.3°.

- Round to one decimal place.

Answer: A=33.6°

4. In triangle ABC, a=8, b =6, ¢ = 12. Find angle B using the Law of Cosines.

2 2 2
cosB = M
2ac

- Use cos(B) = (a2 + c2 - b?) / (2ac).
— Substitute: cos(B) = (64 + 144 — 36) / (2:8-:12) = 172/192 = 0.8958.
- Take inverse cosine: B = cosm(0.8958) = 26.4°.

Answer: B=26.4°

5. In triangle ABC, a =8, b =6, ¢ = 12. Find angle C using the Law of Cosines.

_a’+b?-c?
cosC—T

- Use cos(C) = (a2 + b2 - c?) / (2ab).

- Substitute: cos(C) = (64 + 36 — 144) / (2-8-6) = -44/96 = —0.4583.
- Take inverse cosine: C = cosm$(-0.4583) = 117.3°.

- Check: 36.3 +26.4 + 117.3=180° [0

Answer: C=117.3"

6. Find the missing side b in the triangle below using the Law of Cosines.

9 ?

48°

14

- ldentify the SAS case: a =9, ¢ = 14, with included angle B = 48°.
— Apply b2 = a2 + ¢2 - 2ac-cos(B) = 81 + 196 — 2(9)(14)cos(48°).

— Compute: 277 — 252(0.6691) = 277 — 168.6 = 108.4.

- Take the square root: b = 10.4.

Answer: b=10.5

7. In triangle ABC, a =10, b = 14, c = 7. Find the largest angle (angle opposite the largest side).

2 2 2
cosB = M
2ac

- The largest side is b = 14, so the largest angle is B.
- Use cos(B) = (a2 + c2 — b?)/(2ac) = (100 + 49 - 196)/(2-10-7) = -47/140 = -0.3357.
- Take inverse cosine: B = cosm(-0.3357) = 109.6°.

Answer: B=117.0°
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8. Find the missing side c of the triangle below using the Law of Cosines.

5

Identify the SAS case: a =5, b = 8, included angle C = 62°.
Apply c2 = a2 + b? - 2ab-cos(C) = 25 + 64 — 2(5)(8)cos(62°).
- Compute: 89 - 80(0.4695) = 89 — 37.56 = 51.44.

- Take the square root: ¢ = 7.2.

!

l

Answer: c=17.3

9. Two ships leave a port at the same time. One travels 25 km on a bearing, and the other travels 32 km. The angle
between their paths is 54°. Find the distance between the two ships.

d? =252 + 322 - 2(25)(32)cos 54°

- Model the situation as a triangle with two sides 25 and 32 and included angle 54°.
— Apply the Law of Cosines: d2 = 252 + 322 - 2(25)(32)cos(54°).

— Compute: 625 + 1024 — 1600(0.5878) = 1649 - 940.5 = 708.5.

- Take the square root: d = 26.6 km.

Answer: d=26.4km

10. In triangle ABC, the sides are a =11, b = 13, ¢ = 20. Find angle C using the Law of Cosines.

_a’+b?-c?
cosC—T

- Use cos(C) = (a2 + b2 - c?)/(2ab).
- Substitute: cos(C) = (121 + 169 - 400)/(2-11-13) = -110/286 = -0.3846.
- Take inverse cosine: C = cosm'(—0.3846) = 112.6°.

Answer: C=117.8°
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