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Law of Sines and Law of Cosines: practice solutions,
Grade 12 – download the PDF

Written solutions to the chapter problems. Check each step, then correct yourself.

1 Solving an AAS triangle ★★★

Angles sum to : .

Law of Sines:  and .

Answer: ,  cm,  cm (the largest side, , faces the largest angle,

).

2 A missing angle ★★★

, so  (the obtuse choice  is impossible

because ).

 and  in.

Answer: , ,  in.



3 A side from SAS ★★★

Law of Cosines: .

So .

4 Area from two sides and the angle ★★★

.

Answer: the sail has an area of  (about ).

5 Heron’s formula ★★★

. Then .

6 True or false? ★★★

a. True. , so the term  vanishes.

b. False.  forces , so  is obtuse.

c. False. Each ratio in the Law of Sines needs one known side-angle pair. With only

sides known, there is none; use the Law of Cosines.

7 Which law first? ★★★

a. AAS pattern: find , then use the Law of Sines.

b. SAS pattern: the Law of Cosines gives the third side.

c. SSS pattern: the Law of Cosines gives an angle, starting with the largest.

d. SSA pattern: the Law of Sines, with a check for the ambiguous case (here

, so two triangles).



8 No triangle ★★★

. No angle has a sine larger than 1, so no such triangle

exists.

Equivalent check: the altitude from  is , so side  is too short

to reach the base.

9 Two triangles ★★★

: two triangles. , so

, . Both satisfy .

Triangle 1: , .

Triangle 2: , .

10 A right-triangle borderline ★★★

, so : exactly one triangle, a right triangle ( ).

 and .

11 Across the river ★★★

.

Law of Sines:  and .

Answer: the tree is about 103.4 ft (31.5 m) from A and 96.6 ft (29.4 m) from B.



12 All angles from three sides ★★★

Largest angle first: , so .

, so . Then

.

Check: , giving  as well.

13 Area with two angles and a side ★★★

. Law of Sines:  and .

 square units.

14 Diagonals of a parallelogram ★★★

The diagonal facing the  angle:

, so  cm.

The other diagonal faces the consecutive angle , where :

, so  cm.

15 A ship’s return trip ★★★

The back-bearing at Q is , so .

, so  mi (about 96.9 km).

, so . The bearing from P to R is

; the return bearing is .



16 Spotting a fire ★★★

At A, the angle between east ( ) and  is . At B, the direction to A is , and

. So .

, .

Distance north of AB: .

17 Heron, altitude and inscribed circle ★★★

a. , so .

b. From , the altitude is . It is smallest on the longest side:

. (The other altitudes are  and .)

c. .

18 A land parcel ★★★

Triangle ABC (SAS):

, so 

m. Its area is .

Triangle ACD (SSS, Heron): , so

.

Total: about  (roughly 29,300 ft ).



19 Recognizing a 120 degree angle ★★★

, so .

Sine formula: .

Heron: , . Both agree: .

20 How many triangles for each side? ★★★

The altitude is .

: no triangle.

: one triangle (right angle at B).

\(6

: one triangle (since , angle  cannot exceed , so the obtuse candidate

is ruled out).

Sample:  gives , so  or ; both fit with ,

confirming two triangles.

21 The circumscribed circle ★★★

.

, so . Check with the Law of Cosines:

, and indeed .
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