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Suggested Answers and Guidelines for Unit C

Pre-lesson Worksheet 3

Cosine Formula

Sine Formula

Given a triangle  ABC , let  BCa , ACb , ABc . There is a nice relationship between the sides and 
angles:
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Proof Let  D be a point on  AB such that  ABCD .
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Exercise

Find the angles A and C, and the side AB, using the sine law. 

[Ans: A = 23.6°, C = 126°, AB = 16.1]

To find A , Then,  C = 180° ° A =
126.4218215°
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Area formula for a triangle

From the proof of the sine law, we can deduce a useful formula 
for computing the area of a triangle, namely:

Area of BacAbcCabABC sin
2
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Proof With the setup from the proof of sine law, 
we can deduce from ACD that 

sinh b A (express in terms of  b and angle A)

Hence the area of ABC

1 1 1 1( sin ) sin
2 2 2 2

AB CD ch c b A bc A

The other two forming the area can be proved similarly.                                        (end of proof)

Exercise

Find the area of ABC in the figure. [Ans: 51.6]

1 (12)(15)sin35 51.6
2

Area

Think: If the three sides of a triangle are given, but none of the angles are given, can you still find the 
angles?
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Lesson Worksheet 3

Task 1: Proof of Cosine Formula using Coordinate Geometry
Distance Formula

Given two points 1 1( , )x y and  2 2( , )x y in a coordinate.

The distance between the points is given by the formula
2 2

2 1 2 1( ) ( )AB x x y y

Fig. 1a shows a triangle with sides a , b and c, with the angle is opposite to side c .

This triangle is placed on a rectangular coordinate plane as shown in Fig. 1b.

O is the origin and the coordinates of  P are  ( a , 0 ) .

1. Express the coordinate of Q in terms of  b and .

( cos , sin )Q b b

2. By the distance formula,

22 )sin0()cos( bbac

Square and expand both sides of the equation : 
222 )sin()cos( bbac

222222 sincoscos2 bbabac
cos2)sin(cos 22222 abbac
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Yes, under the definition of trigonometric function of 
general angle. The proof works even when is an obtuse 
angle as the coordinates of  Q is still ( cos , sin )b b .

Task 2: Using trigonometry
Fill in the details of the proof based on Fig. 3
Drop the perpendicular onto the side c ,

___________ _____________c
coscos bac

Multiply through by c to get

coscos2 bcacc

By considering the other perpendiculars, it obtains

coscos2 abaca ,

coscos2 abbcb

Adding the latter two equations gives

cos2coscos22 abbcacba

Subtracting the first equation from the last one we have

cos2coscoscoscos222 abbcacbcaccba

which simplifies to

cos2222 abbac

Fig. 3
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Task 3: Using the Pythagorean theorem

Fig. 4a – Obtuse triangle ABC with height BH

Case of an obtuse angle
Using d to denote the line segment CH and h for the height BH , triangle AHB gives us

222 )( hdbc

and triangle CHB gives
222 ahd

Expanding the first equation gives
2222 2 hdbdbc

Substituting the second equation into this, the following can be obtained:

bdbac 2222
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