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Answers to Mock

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 x in the following triangles. Round your answers to 1 decimal place.

(i) We want to evaluate the side x opposite to angle  = 69, knowing the adjacent side IJ = 17 cm, so we can use the tangent ratio:



 

 


  

(ii) We want to evaluate the hypotenuse x, knowing the angle  = 23 and the side opposite to , LN = 2.3 cm, so we can use the sine ratio:



 

 

 

 


(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:








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

(i)	The side opposite to , MN = 8cm, and the side adjacent to ,  LN = 4cm, are given, so we can use the tangent ratio:



  = = 63.435
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(ii)	The side opposite to , AB = 5cm, and the hypotenuse BC = 7cm are given, so we can use the sine ratio:



  =  = 45.585

(iii)	The side adjacent to , JK = 2.2cm, and the hypotenuse IK = 6.2cm are given, so we can use the cosine ratio:



  =  = 69.216


QUESTION TWO

From the cosine rule:

EF2 = DE2 + DF2 − 2×DE×DF×cos 
 EF2 = 132 + 92 − 2×13×9×cos 15.94
 EF2 = 169 + 81 − 234×cos 15.94
 EF2 = 250 − 234×cos 15.94
 EF2 = 24.997
 EF = 
 EF = 5cm

From the sine rule:



According to the given drawing of triangle DEF, angle  is greater than 90° therefore the previous result given by the calculator is not the value we are looking for. We want the second angle that has the same sine ratio which is: 

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


    



The complete solution is: EF = 5cm, ,  











BEng Foundation Year  /  Term 1  /  Answers to Mock
QUESTION THREE
 (
E
)
 (
f
 
) (
g =3.6cm
)


 (
e = 4.6cm
) (
G 
) (
F 
)




In this question the 2 sides EF and FG and the angle  opposite to side EF are given. Hence we are in the ambiguous case which means that there are two possible triangle solutions.



EF being the side opposite to angle , and FG the side opposite to angle , the sine rule states:



 

 

 


So there are two angles  and  having this same sine value 0.8213397235
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 EG:

From the sine rule 

 EG = 5.58cm

· 

The complete solution is:    , , EG = 5.58cm.




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

From the sine rule 

 EG = 1.47cm

· 

The complete solution is:    , , EG = 1.47cm.



QUESTION FOUR

a) To calculate the area of the given triangle ABC, we can find out the length of side AB and use the following formula:


In right-angled triangle ABC, knowing the hypotenuse AC = 13 cm, we can calculate length AB which is the adjacent side to angle  using the cosine ratio:






Therefore:
	






b) In the given triangle ABC, we can calculate the angle  using the formula:
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We can now use the cosine rule to calculate length BC:
BC2 = b2 + c2 − 2×b×c×cos 
 BC2 = 642 + 842 − 2×64×84×cos 87.27
 BC2 = 4096 + 7056 − 10752×cos 87.27
 BC2 = 11152 − 10752×cos 87.27
 BC2 = 10639.888
 BC = 
 BC = 103.15cm


QUESTION FIVE

a) Length of arc	=   angle in radians  radius of circle

	angle in radians 	= 	

		= 	
	 	= 	2.162 rad  

b) 
To convert an angle from radians to decimal degrees, we have to multiply the angle value by :
	=  2.162 rad

= 
 = 123.873  to 3 d.p.

c) The angle  measured in decimal degrees, that is  = 123.873 can be converted to degrees, minutes and seconds as follows:
123.873	= 123 + (0.873  60)
= 123 + 52.38
= 123 + 52 + (0.38  60)
= 123 + 52 + 22.8
= 123  52  23	to the nearest second




QUESTION SIX

In triangle ABC, we can use the cosine rule to calculate angle :
BC2 = AB2 + AC2 − 2×AB×AC×cos 
 6.42 = 62 + 72 − 2×6×7× cos 
 6.42 − 62 – 72 = − 2×6×7× cos 
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We can now consider the right-angled triangle ABD:
· We know the hypotenuse AB = 6 cm and angle  = 58.38°, therefore we can use the sine ration to calculate BD:











· We can now calculate AD using Pythagoras’ theorem:




· AD and BD can be considered as being the base and vertical height respectively, therefore:


We can now consider the right-angled triangle BCD:
· We can calculate CD using Pythagoras’ theorem:




· DC and BD can be considered as being the base and vertical height respectively, therefore:



QUESTION SEVEN
In the following figure, calculate the value of angle α. Round your answer to 1 decimal place.
 (
DE 
= 
50
cm
)
 (
H
1
 
)
 (
2
 
) (
θ
) (
H
2
 
) (
EF
 = 
20
cm
) (
F
) (
60°
) (
DG
 = 
30
cm
) (
G
) (
E
) (
D
)
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In right-angled triangle H1EF:
· Evaluation of length H1E:


· Evaluation of length H1F:



In right-angled triangle H2FG:
· Evaluation of length H2F:
H2F = DE – H1E 
 H2F = 50– 10 = 40cm

· Evaluation of length H2G:
H2G = DG – H1F
 H2G = 30– 17.32 = 12.68cm

· Evaluation of angle 2:





Angle θ:
θ = 90 − 2        θ = 90 − 72.4 = 17.6
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