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answer Three quESTIONS out of Four QUESTIONS GIVEN in section A AND ALL of section B

Equipment or materials required – Calculators
Adnoddau neu ddefnyddiau sydd eu hangen - Calculators





Section A

QUESTION 1 (25 marks)

For the simply supported beam shown below;

[image: ]

a. Calculate the support reactions at A and B.
(5)

b. Calculate the bending moments at all important locations along the beam.
(5)

c. Draw the bending moment diagram.
(5)

d. Draw the shear force diagram and mark the values at all important locations along the beam.
(5)

e. Draw sketches (no calculations required) to show how the bending moment and shear force diagrams would differ from what you have drawn above if all the loads were removed and were replaced by one uniformly distributed load.
(5) 


QUESTION 2 (25 marks)

For the simply supported beam shown below;

[image: ]

a. Calculate the support reactions at A and B.
(5)

b. Calculate the bending moments at all important locations along the beam.
(5)

c. Draw the bending moment diagram.
(5)

d. Draw the shear force diagram and mark the values at all important locations along the beam.
(5)

e. Draw sketches (no calculations required) to show how the bending moment and shear force diagrams would differ from what you have drawn above if all the loads were removed and were replaced by a single point load at mid-span of this beam.
(5)


[bookmark: _Hlk34142066]QUESTION 3 (25 marks)

For the beam shown in the figure, determine:

a. The value of the support reactions in A and B. 
(7)
b. The shear forces and bending moments in A, 3, 2, 1 and B. 
(7)
c. Draw the shear force and bending moment diagrams. 
(7)
d. If the beam designed is capable of taking a shear force of 9kN and a bending moment of 16 kN.m, would the beam be satisfactory for its intended use? 
(4)
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4 kN
6 kN
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B
3
2
2.0m
2.0m
1











QUESTION 4 (25 marks)

This beam is supporting a cement-block wall (the mass is 0.4 kN/m). Besides there is a punctual load of 5kN as shown in the following graphic. Can you calculate the following?
1. Support reactions in A and B. 
(7)
1. Calculate the equation for shear force and draw the corresponding shear force diagram. 
(7)
1. Calculate the equation for bending moments and draw the corresponding bending moment diagram. 
(7)
1. What is the distance from B to the point with the maximum bending moment? how much is this maximum bending moment? 
(4)

A
B
5 kN
0.4 kN/m
2 m
8 m









 



Section B

[bookmark: _Hlk34129205]QUESTION 1


a. Write down the units for the following:					(5)

a)	Velocity
b)	Acceleration
c)	Force
d)	Weight
e)	Mass										














[bookmark: _Hlk34129335][bookmark: _Hlk34129489]QUESTION 2


b. Find   in the triangle below, giving your answer to 3 significant figures:					(5)
[image: http://www.mathster.com/course/simgs/8809943676_3.png]
QUESTION 3


c. Find angle   in the triangle below, giving your answer to 1 decimal place:					(5)
[image: http://www.mathster.com/course/simgs/8809943676_5.png]
									
QUESTION 4


d. Find   in the triangle below, giving your answer to 3 significant figures:					(5)
[image: http://www.mathster.com/course/simgs/8809943676_6.png]
QUESTION 5


e. Rebecca is looking up at the fascia of the building. The direct distance from Rebecca to the fascia of the building is 13 km.
The horizontal distance from Rebecca to the building is 10 km.
Calculate the angle of elevation from Rebecca to the fascia, giving your answer to 1 decimal place.
(5)
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	SECTION A
	

	Q 1
	Question
	Marks

	a)
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	b)
	Bending moments

In A: 0
In C: 12 x 1 = 14.875
In 2: 12 x 43 – 10 x 2 = 16
In B: 12 x 5 – 10 x 4 – 10 x 2 = 0
	





5

	c)
	Bending Moment Drawing
	5

	d)
	Shear forces

In A: 12kN
In C: 12 – 10 = 2kN
In D: 2 – 10 = -8kN
In B: +8kN

Shown on drawing


	5

	e)
	Sketches
	5

	Q 2
	Question
	Marks

	a)
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5

	b)
	Bending moment equation
From A to 1

From 1 to B


	



5

	c)
	Bending moment drawing

	
5

	d)
	Draw shear force diagram with labels

	
5

	e)
	Draw shear force and bending moments with point load
	
5

	Q 3
	Question
	Marks

	a)
	1.5m
2.5m
5 kN
4 kN
6 kN
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7

	b)
	Shear forces
In B: 7.4375kN
In 1: 7.4375 – 6 = 1.4375kN
In 2: 1.4375 – 4 = -2.5625kN
In 3: -2.5625 – 5 = -7.5625kN
In A: -7.5625kN

Bending moments
In B: 0
In 3: 7.4375 x 2 = 14.875
In 2: 7.4375 x 4 – 6 x 2 = 17.75
In 1: 7.4375 x 6.5 – 6 x 4.5 – 4 x 2.5 = 11.34375
In A: 7.4375 x 8 – 6 x 6 – 4 x 4 – 5 x 1.5 = 0
	










7

	c)
	Drawings
	7

	d)
	No the maximum bending moment should be 16kN.m and it is 17.75 in point 2


	4

	Q 4
	Question
	Marks

	
	A
B
5 kN
0.4 kN/m
2 m
8 m




















	


















7

	
	Shear force equation
From A to 1

From 1 to B


	



7

	
	Bending moment equation
From A to 1

From 1 to B


	




7

	
	Maximum bending moment
From A to 1





From 1 to B






The maximum bending moment is in (1), x=2
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	SECTION B
	

	Q 1
	Question
	Marks

	a)





	a)	Velocity – m/s
b)	Acceleration – m/s2
c)	Force - N
d)	Weight - N
      e)	Mass	- Kg
	



5


	Q 2
	Question
	Marks

	b)
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5


	Q 3
	Question
	Marks

	c)
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	Q 4
	Question
	Marks

	d)
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	Q 5
	Question
	Marks

	e)

	
[image: ]10Km
13Km
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