BEng Foundation Year  /  Term 1  /  Answers to EXAM
Answers to EXAM
QUESTION ONE (18 marks)
Given a right-angled triangle, we define the trigonometric ratios as:
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a) Evaluate the values of ( in the following triangles. Round your answers to 3 decimal places.

(i)
The side adjacent to (, EF = 3.35 m, and the side adjacent to (,  DE = 1.5 m are given, so we can use the tangent ratio:
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(3 marks)
(ii)
The side adjacent to (, LN = 5.8 cm, and the hypotenuse LM = 7.05 cm are given, so we can use the cosine ratio:
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(3 marks)

(iii) The side opposite to (, ST = 202 mm, and the hypotenuse  RS = 664 mm, are given, so we can use the sine ratio:
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(3 marks)

b) Evaluate the values of x in the following triangles. Round your answers to 2 decimal places.

(i) We want to evaluate the side x adjacent to angle 

 = 1.095 rad, knowing the hypotenuse GH = 6.13 cm, so we can use the cosine ratio:
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(3 marks)
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(ii) We want to evaluate the hypotenuse x, knowing the angle 

 = 61.02° and the opposite side PR = 440 mm, so we can use the sine ratio:
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(3 marks)
(iii) We want to evaluate the side x adjacent to angle 

 = 0.252 rad, knowing the opposite side YZ = 2 m, so we can use the tangent ratio:
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(3 marks)
QUESTION TWO (16 marks)
· Calculation of angle
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From the cosine rule:
QR2 = PQ2 + PR2 − 2×PQ×PR×cos 
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(6 marks)
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· Calculation of angle
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From the cosine rule:
PR2 = PQ2 + QR2 − 2×PQ×QR×cos 
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(6 marks)

· Calculation of angle
[image: image41.wmf]R

ˆ


Since the 3 angles of a triangle must add up to 180°:
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(4 marks)
· The complete solution is: 
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QUESTION THREE (16 marks)
· Calculation of angle 
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(1.5 marks)
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(1.5 marks)
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· Calculation of side BC and side AC:

From the sine rule:
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Therefore:
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(5.5 marks)
And:
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(5.5 marks)
· The complete solution is: AC = 1140.88 mm, BC = 704.46 mm and 
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QUESTION FOUR (20 marks)
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In this question the two sides DE and DF and the angle 
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 opposite to side DE are given. Hence we are in the ambiguous case which means that there are potentially two triangle solutions.
DE being the side opposite to angle 
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So there are two angles 
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The calculator gives the following 1st value:
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Triangle solution 1: case where 
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· Evaluation of angle 
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(3 marks)
· Evaluation of length EF:

From the sine rule 
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(3 marks)
· The complete solution is:    
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Triangle solution 2: case where 
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· Evaluation of angle 
[image: image82.wmf]D

ˆ

:


[image: image83.wmf]o

180

D

ˆ

E

ˆ

F

ˆ

2

=

+

+

  (  
[image: image84.wmf](

)

o

o

61

.

22

39

.

125

32

180

D

ˆ

=

-

-

=


(3 marks)

· Evaluation of length EF:

From the sine rule 
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(3 marks)

· The complete solution is:    
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QUESTION FIVE (15 marks)
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· In rectangle ABCQ:
· Rectangle ABCQ:
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· Right-angled triangle CDQ:
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Thus according to Pythagoras:
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(6 marks)

And angle 
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· Length AD:

AD = BC – DQ

⇒ AD = 11 – 3 = 8 m

· In right-angled triangle DPE:

· Length DE = 5 m

· Length EP = EF – AD = 12.6 – 8 = 4.6 m

· Angle
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· Angle 
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(5 marks)
· Arc length CE:
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(4 marks)
QUESTION SIX (15 marks)
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· In triangle ABC:
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(3 marks)
And, according to the cosine rule: 
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(3 marks)
Moreover according to the formula 
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(3 marks)
· In triangle BDE:
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where RB = BH + PQ
(3 marks)
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Therefore:
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(3 marks)
E





d 








f  = 7.8cm





� EMBED Equation.3 ���





� EMBED Equation.3 ���





� EMBED Equation.3 ���





e = 12cm





F 





D 





� EMBED Equation.3 ���





R





B





Q





H





AB = 10 m





A





P





Q





AreaABCD = 38 m2





12.6 m





Arc length CE





4 m





11 m





F





A





E





D





C





B








P





D





DE = 9.4 m





PQ = 2.5 m





AreaABC =  15.32 m2





E





( = 22.4°





C








PAGE  
4

_1385888950.unknown

_1385891838.unknown

_1385893130.unknown

_1385895207.unknown

_1385898374.unknown

_1385969040.unknown

_1386187248.unknown

_1386187249.unknown

_1385970294.unknown

_1385970295.unknown

_1385969077.unknown

_1385898925.unknown

_1385899132.unknown

_1385899289.unknown

_1385899409.unknown

_1385903053.unknown

_1385899365.unknown

_1385899169.unknown

_1385899097.unknown

_1385898710.unknown

_1385898793.unknown

_1385898611.unknown

_1385895829.unknown

_1385898254.unknown

_1385898299.unknown

_1385898192.unknown

_1385895409.unknown

_1385895776.unknown

_1385895378.unknown

_1385893775.unknown

_1385894637.unknown

_1385895170.unknown

_1385894428.unknown

_1385893594.unknown

_1385893718.unknown

_1385893550.unknown

_1385892363.unknown

_1385892472.unknown

_1385892546.unknown

_1385892560.unknown

_1385892506.unknown

_1385892434.unknown

_1385892461.unknown

_1385892378.unknown

_1385892088.unknown

_1385892122.unknown

_1385892214.unknown

_1385892113.unknown

_1385892075.unknown

_1385891865.unknown

_1385892052.unknown

_1385889819.unknown

_1385891602.unknown

_1385891743.unknown

_1385891782.unknown

_1385891722.unknown

_1385891674.unknown

_1385891153.unknown

_1385891478.unknown

_1385891514.unknown

_1385891356.unknown

_1385890013.unknown

_1385889281.unknown

_1385889649.unknown

_1385889699.unknown

_1385889431.unknown

_1385889125.unknown

_1385889159.unknown

_1385889038.unknown

_1385884238.unknown

_1385886422.unknown

_1385888871.unknown

_1385888899.unknown

_1385888923.unknown

_1385886485.unknown

_1385886652.unknown

_1385886855.unknown

_1385886449.unknown

_1385885876.unknown

_1385885935.unknown

_1385886212.unknown

_1385885904.unknown

_1385885818.unknown

_1385885849.unknown

_1385884295.unknown

_1385883711.unknown

_1385884000.unknown

_1385884158.unknown

_1385884201.unknown

_1385884127.unknown

_1385884156.unknown

_1385883805.unknown

_1385883985.unknown

_1385883740.unknown

_1385883284.unknown

_1385883393.unknown

_1385883670.unknown

_1385883361.unknown

_1383478834.unknown

_1385883230.unknown

_1385883274.unknown

_1383478836.unknown

_1383478842.unknown

_1385883122.unknown

_1383478837.unknown

_1383478835.unknown

_1383478830.unknown

_1383478831.unknown

_1383478823.unknown

_1383478817.unknown

