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Answers to Exam

QUESTION ONE

Given a right-angled triangle, we define the trigonometric ratios as:
S	O	C	A	T	O
	H	H	A

a) Evaluate the values of  in the following triangles. Round your answers to 3 decimal places.

(i)	The side opposite to , LN = 4cm, and the hypotenuse LM = 11.2cm are given, so we can use the sine ratio:



  =  = 20.925 

(ii)	The side adjacent to , AB = 4cm, and the hypotenuse, BC = 4.6cm, are given, so we can use the cosine ratio:



  =  = 29.592

(iii)	The side opposite to , IJ = 5.2cm, and the side adjacent to , JK = 2.2cm are given, so we can use the tangent ratio:



  = = 67.068

b) Evaluate the values of x in the following triangles. Round your answers to 1 decimal place.

(i) We want to evaluate the hypotenuse x, knowing the angle  = 75, and the side adjacent to , side IJ = 17cm, so we can use the cosine ratio:


	 


 	 

(ii) 
We want to evaluate the side opposite to the angle  = 69, knowing the side adjacent to , , so we can use the tangent ratio:
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(iii) Knowing two sides of a right-angled triangle, we can use Pythagoras' theorem to calculate the third one. In this example the hypotenuse is the side AC so we have:







QUESTION TWO

S	O	C	A	T	O
	H	H	A

In right-angled triangle ABD:  

· 
Length of side AD:	 to 3 d.p.
· 
Length of side BD:	 to 3 d.p.

In right-angled triangle BCD:  

· 
Length of side DC:	 to 3 d.p.

Length AC:

AC = AD + DC = 1.422 + 2.421 = 3.843 m to 3 decimal places


QUESTION THREE
 (
A
)
 (
c =12cm
) (
b = 5cm
 
)


 (
C 
) (
B 
) (
a
)




In this question the 2 sides AB and AC and the angle  opposite to side AB are given. Hence we are in the ambiguous case which means that there are to possible values for the angle ; then two possible triangle solutions.



AB being the side opposite to angle , and AC the side opposite to angle , the sine rule states:
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So there are two angles  and  having this same sine value 0.2593810986
The calculator gives the following 1st value:

 to 2 d.p.




 is in the 1st quadrant of the unit circle. To find the angle  in the 2nd quadrant which has the same sine value, we use the identity sin(180°-) = sin :



 



Triangle solution 1: case where and  
· 
Evaluation of angle :


    

· Evaluation of length BC:

From the sine rule 

 BC = 15.5cm

· 

The complete solution is:    , , BC = 15.5cm,



Triangle solution 2: case where and  
· 
Evaluation of angle :


    


In this case angle  is greater than 180, therefore the second triangle solution is not possible.


QUESTION FOUR

From the cosine rule:

d2 = f 2 + e2 − 2×f×e×cos 
 1372 = 702 + 802 − 2×70×80× cos 
 1372 – 702 – 802 = − 2×70×80× cos 
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From the sine rule:




And since the 3 angles of a triangle must add up to 180°:


    




The complete solution is: , ,  


QUESTION FIVE

· Evaluation of length AB:










· Evaluation of length BC:

From the cosine rule:

BC2 = AC2 + AB2 − 2×AC×BC×cos 
 BC2 = 672 + 1002 − 2×67×100× cos 
 BC2 = 14489− 13400× cos 






· Evaluation of height AD:
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QUESTION SIX

· The angle  measured in degrees, minutes and seconds, that is  = 120 33 36 can be converted to a decimal degree as follows:

120 33 36	= 120 + 

= 120 + 
= (120 + 0.55 + 0.01)
= 120.56

Thus, we have shown that angle  is equal to the decimal degree value 120.56.

· 
To convert an angle from decimal degrees to radians, we have to multiply the angle value by :
	= 120.56

= radians
=2.1042 radians

Thus, we have shown that angle  is equal to 2.1042 radians.

· Calculation of radius:

     Length of arc	=  angle in radians  radius of circle
	L 	= 			r
	20.5 	= 	2.1042		r

	r 	= 	
	r 	= 	9.743 cm



QUESTION SEVEN

· Evaluation of length AB:
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· Evaluation of length EF:





 (
4cm 
)

 (
56.3
) (
 56.3
)
 (
0.75cm
)


 (
EF
)

 (
ZOOM
)




 (
x
2
) (
x
1
) (
    EF
)

 (
56.3
)
 (
56.3
)

 (
0.75cm
) (
0.75cm
)








4 = x1 + EF + x2

    EF = 4 − x1 – x2



Calculation of x1:


	 	

Similarly, we calculate x2 as follows:


	 	


Therefore:	EF = 4 – 0.5 − 0.5

	EF = 3 cm
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