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ANSWERS TO EXERCISES SHEET 6

 (
b 
a
c
C 
B 
)Exercise 1










The sine rule states:	  


a) As we got two of the three angles, we start by calculating the 3rd angle. Since the 3 angles of a triangle must add up to 180°:


    



Knowing a, and  we use the part of the sine rule which states 

 

 to 2 decimal places

And now we use the other part of the sine rule which states 

 

 to 2 decimal places

The complete solution is: , b = 59.01mm, c = 99.78mm.

b)	As we got two of the three angles, we start by calculating the 3rd angle. Since the 3 angles of a triangle must add up to 180°:


    



Knowing b, and  we use the part of the sine rule which states 

 

 to 2 decimal places

And now we use the other part of the sine rule, i.e., 

 

 to 2 decimal places

The complete solution is: , a = 71.52mm, c = 84.18mm.
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c)	As we got two of the three angles, we start by calculating the 3rd angle. Since the 3 angles of a triangle must add up to 180°:


    



Knowing c, and  we use the part of the sine rule which states 

 

 to 2 decimal places

And now we use the other part of the sine rule, i.e., 

 

 to 2 decimal places

The complete solution is: , b = 9.53mm, a = 3.74mm.
 

d)	As we got two of the three angles, we start by calculating the 3rd angle. Since the 3 angles of a triangle must add up to 180°:


    



Knowing a, and  we use the part of the sine rule which states 

 

 to 2 decimal places

And now we use the other part of the sine rule, i.e., 

 

 to 2 decimal places

The complete solution is: , b = 136.06mm, c = 58.45mm.


e)	Having two sides and an angle opposite to one of the given sides means that we are in the ambiguous case.


Knowing a, b and  we use the part of the sine rule which states 

 

  to 4 decimal places
There are two angles having the same sine value. The calculator gives the following 1st value:

 to 1 decimal place
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 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 :




Case1: 
Since the 3 angles of a triangle must add up to 180°:


    

Knowing the 2 sides a, b and the 3 angles, to find the remaining side c, we can use the part of the sine rule which states:	 

 

 to 2 decimal places


The complete solution for Case 1 is: , , c = 23.73m.


Case2: 
Since the 3 angles of a triangle must add up to 180°:


    

Knowing the 2 sides a, b and the 3 angles, to find the remaining side c, we can use the part of the sine rule which states:	 

 

 to 2 decimal places


The complete solution for Case 2 is: , , c = 2.70m.


f)	Having two sides and an angle opposite to one of the given sides means that we are in the ambiguous case.


Knowing a, c and  we use the part of the sine rule which states 

 

  to 4 decimal places
There are two angles having the same sine value. The calculator gives the following 1st value:

 to 2 decimal place



 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 :
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Case1: 
Since the 3 angles of a triangle must add up to 180°:


    


Knowing the 2 sides a, c and the 3 angles, to find the remaining side b, we can use the part of the sine rule which states:	 

 

 to 2 decimal places


The complete solution for Case 1 is: , , b = 17.16m.


Case2: 
Since the 3 angles of a triangle must add up to 180°:


    

  
No solution possible as no angle in a triangle can be greater than 180°.



g)	Having two sides and an angle opposite to one of the given sides means that we are in the ambiguous case.


Knowing b, c and  we use the part of the sine rule which states 

 

  to 4 decimal places
There are two angles having the same sine value. The calculator gives the following 1st value:

 to 2 decimal place


 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 :




Case1: 
Since the 3 angles of a triangle must add up to 180°:


    

Knowing the 2 sides b, c and the 3 angles, to find the remaining side a, we can use the part of the sine rule which states:	 

 

 to 2 decimal places


The complete solution for Case 1 is: , , a = 112.23mm.
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Case2: 
Since the 3 angles of a triangle must add up to 180°:


    

Knowing the 2 sides b, c and the 3 angles, to find the remaining side a, we can use the part of the sine rule which states:	 

 

 to 2 decimal places


The complete solution for Case 1 is: , , a = 30.50mm.


h)	Having two sides and an angle opposite to one of the given sides means that we are in the ambiguous case.


Knowing a, c and  we use the part of the sine rule which states 

 

  to 4 decimal places
There are two angles having the same sine value. The calculator gives the following 1st value:

 to 2 decimal place


 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 :




Case1: 
Since the 3 angles of a triangle must add up to 180°:


    

Knowing the 2 sides a, c and the 3 angles, to find the remaining side b, we can use the part of the sine rule which states:	 

 

 to 2 decimal places


The complete solution for Case 1 is: , , b = 30.26m.


Case2: 
Since the 3 angles of a triangle must add up to 180°:


    

  
No solution possible as no angle in a triangle can be greater than 180°.
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Exercise 2
 (
b 
a
c
C 
B 
)










The cosine rule states:	



a) 
Knowing the 2 sides a, b and the angle , to find the remaining side c we use:



 

 

  to 2 decimal places

Whenever possible, we use the sine rule because it results in a calculation which is easier to perform. In solving a triangle, it is sometime necessary to start with the cosine rule and then having found one of the unknown elements, to finish solving the triangle using the sine rule.




Knowing the 2 sides b, c and the angle , we can find the angle  using the part of the sine rule which states:	 

 

  to 4 decimal places

  to 2 decimal places

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


    



The complete solution is: , , c = 10.15m.


b) 
Knowing the 2 sides b, c and the angle , to find the remaining side a we use:



 

  to 3 decimal places

  to 2 decimal places
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Knowing the 2 sides a, c and the angle , we can find the angle  using the part of the sine rule which states:	 

 

  to 4 decimal places

  to 1 decimal places

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


    



The complete solution is: , , a = 11.81m.


c) 
Knowing the 2 sides a, c and the angle , to find the remaining side b we use:



 

  to 4 decimal places

  to 2 decimal places




Knowing the 2 sides a, b and the angle , we can find the angle  using the part of the sine rule which states:	 

 

  to 4 decimal places

  to 2 decimal places

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


    



The complete solution is: , , b = 4.99m.


d) 
Knowing the 3 sides a, b and c, we can find the angle  using:



 

 

 

  to 4 decimal places

  to 2 decimal places
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Knowing the 2 sides a, b and the angle , we can find the angle  using the part of the sine rule which states:	 

 

  to 4 decimal places

  to 2 decimal places

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


    




The complete solution is: , , 


e) 
Knowing the 3 sides a, b and c, we can find the angle  using:



 

 

  to 4 decimal places

  to 2 decimal places




Knowing the 2 sides a, b and the angle , we can find the angle  using the part of the sine rule which states:	 

 

  to 4 decimal places

  to 2 decimal places

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


    




The complete solution is: , , 


f) 
Knowing the 3 sides a, b and c, we can find the angle  using:



 

 

  to 4 decimal places

  to 2 decimal places
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Knowing the 2 sides a, b and the angle , we can find the angle  using the part of the sine rule which states:	 

 

  to 4 decimal places

  to 2 decimal places

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


    




The complete solution is: , , 
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