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International A Level Mathematics

Mechanics 1 (WMEO1)

Chapter 8: Moments

CHAPTER 8 - KEY SKILLS

Moments

Specification M1: Moments ¢ 10 questions ¢ 82 marks * about 98 minutes

1 Moment of a force
Moment = force x perpendicular
distance from the point, in Nm. State

clockwise or anticlockwise.

4 Uniform or not

A uniform rod’s weight acts at its
midpoint. For a non-uniform rod, let
the centre of mass be x m from one

end.

7 Relationships
“Rc =2Rp” or “the tensions are equal”:
write the forces in one unknown before

taking moments.

2 Resultant moment

Add the moments about one point,
counting clockwise as positive (or
anticlockwise). Zero resultant moment

means no turning.

5 Tilting

On the point of tilting about D: the
reaction at the other support (or the
tension in the other rope) is zero. Take

moments about D.

8 Weights and masses
A mass m kg has weight mg N. If a
weight is given in newtons, do not

multiply by g again.

3 Equilibrium

Resolve vertically and take moments
about one point, or take moments
about two points. Choose a point

where an unknown force acts.

6 Ranges
For no tilting, both reactions must be
> 0: each tilting case gives one end of

the range of positions.

9 Modelling
Rod: rigid, stays straight. Uniform:
weight at the middle. Particle: weight

acts at a single point.

Skills map every skill above is tested at least once; interleaved skills come from GCSE or other chapters

Skill Q1/Q2|Q3|Q4|Q5(Q6|Q7| Q8| Q9| Q10
Marks 6 6 6 6 6 [ 10|10 |11 |10 | 11
1 Moment of a force L R O R T N N R Y °
2 Resultant moment ° ° °
3 Equilibrium o | o | o o | o | o | o °
4 Uniform or not ° ° ° °
5 Tilting o | o o | o | o

6 Ranges e | o °
7 Relationships ° °

8 Weights and masses ° °
9 Modelling ° ° ° °
Interleaved: forming and solving linear equations (P1) ° o | o
Interleaved: linear inequalities (P1) o | o °
Interleaved: simultaneous equations (P1) ° ° ° °

combined.

Exam difficulty. Questions 1 to 5 check each skill on its own. Questions 6 to 10 are multi-step questions built like
the last questions on a real WMEO1 paper, where one part leads into the next and skills from different topics are

Must learn. Draw the rod with every force and every distance marked. Take moments about the point where the force
you do not want acts. Each moments equation must be dimensionally correct: force x distance in every term.
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Figure 1
A uniform plank AB has length 4 m and mass 20 kg. It rests in equilibrium in a horizontal position
on two supports, one at A and one at the point C, where CB = 1 m, as shown in Figure 1.
(@) Find the magnitude of the reaction on the plank at C.
(3)
(b) Find the magnitude of the reaction on the plank at A.
(2)
(c) State how you have used the fact that the plank is uniform.
(1)
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Question 1 continued

(Total for Question 1 is 6 marks)
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2.
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Figure 2
A uniform beam AB, of length 4 m and mass 30 kg, hangs in equilibrium in a horizontal position
from two vertical ropes attached to the beam at A and at B. A load of mass 20 kg is attached to
the beam at the point C, as shown in Figure 2. The tension in the rope at B is 1.5 times the
tension in the rope at A. The load is modelled as a particle and the ropes as light inextensible
strings.
(@) Find the tension in each rope.
(3)
(b) Find the distance AC.
(2)
(c) State how you have used the modelling assumption that the beam is a rod.
(1)
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Question 2 continued

(Total for Question 2 is 6 marks)
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3.
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Figure 3
A uniform rod AB has length 5m and mass 20 kg. It rests horizontally on two supports at C and
D, where AC =1m and DB = 1.5m, as shown in Figure 3. A particle of mass mkg is placed on
the rod at B and the rod remains in equilibrium.
(@) Find the greatest possible value of m.
(3)
(b) Given instead that m = 10, find the reactions at C and at D.
(3)
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Question 3 continued

(Total for Question 3 is 6 marks)
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Figure 4

A non-uniform rod AB has length 4 m and weight W newtons. It rests horizontally on two supports
at C and D, where AC = DB =1 m, as shown in Figure 4. The centre of mass of the rod is x
metres from A.

When a vertical force of magnitude 30N is applied downwards at A, the rod is on the point of
tilting about C. When instead a vertical force of magnitude 50 N is applied downwards at B, the
rod is on the point of tilting about D.

Find the value of W and the value of x.

(6)

Join students already acing their exams.
* &k kK Y X Page 9 of 27

Book your FREE lesson at www.eclassroom.org.uk


https://www.eclassroom.org.uk

International A Level Mathematics Mechanics 1 (WMEO1) Chapter 8: Moments

Question 4 continued

(Total for Question 4 is 6 marks)
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5. Alight rod AB has length 3 m. Particles of mass 2kg, 5 kg and 3kg are attached to the rod at A, at
the point C where AC = 1 m, and at B respectively.

(a) Find the distance from A of the point at which the rod can be supported so that it rests
horizontally in equilibrium.

(3)
(b) The rod is suspended from this point by a single vertical string. Find the tension in the string.

(1)
A further particle of mass 1kg is attached to the rod at A.

(c¢) Find how far, and in which direction, the string must be moved for the rod to rest horizontally.

(2
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Question 5 continued

(Total for Question 5 is 6 marks)
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Figure 5
A uniform beam AB, of length 3 m and mass 60Kkg, is held in a horizontal position by two vertical
cables, one attached at A and the other at the point C on the beam, where AC = 2.1 m. A particle
P of mass 40kg is attached to the beam 0.9 m from A, as shown in Figure 5.
(@) Show that the tension in the cable at C is 588 N.
(3)
(b) Find the tension in the cable at A.
(1)
The cable at C will break if the tension in it exceeds 800 N.
(c) Find the greatest distance from A at which P can be attached without the cable at C
breaking.
(3)
P is removed, and a particle of mass M kg is attached to the beam at B. The beam is now on the
point of tilting about C.
(d) Find the value of M.
(3)
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Question 6 continued
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Question 6 continued

(Total for Question 6 is 10 marks)
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im 2m

Figure 6

A uniform plank AB has length 6 m and mass 30 kg. It rests horizontally on two supports at C and
D, where AC =1m and DB =2m, as shown in Figure 6. A man of mass 70 kg walks along the
plank.

(@) Find the reactions at C and D when the man stands 2.5m from A.

(4)
(b) Find the range of distances from A at which the man can stand without the plank tilting.

(5)
(c) State one way in which modelling the man as a particle affects your answer to part (b).

1M
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Question 7 continued

x Join students already acing their exams.
* % % Kk k Y acing Page 17 of 27

Book your FREE lesson at www.eclassroom.org.uk


https://www.eclassroom.org.uk

International A Level Mathematics Mechanics 1 (WMEO1) Chapter 8: Moments

Question 7 continued

(Total for Question 7 is 10 marks)
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Figure 7
A non-uniform rod AB has length 6 m and mass 18kg. It rests horizontally on two supports at C
and D, where AC = 1.5m and DB = 1 m, as shown in Figure 7. The reaction on the rod at C is
twice the reaction on the rod at D.
(@) Find the distance of the centre of mass of the rod from A.
(5)
(b) Find the greatest mass of a particle that can be placed on the rod at B without the rod tilting.
(3)
The support at D is removed and replaced by a support at the point E. A particle of mass 5kg is
placed on the rod at A, and the reactions at C and E are now equal.
(c) Find the distance AE.
(3)
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 11 marks)

Join students already acing their exams.
* %k Kk K y acing Page 21 of 27

Book your FREE lesson at www.eclassroom.org.uk


https://www.eclassroom.org.uk

International A Level Mathematics Mechanics 1 (WMEO1) Chapter 8: Moments
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Figure 8
A seesaw is modelled as a uniform plank AB, of length 6 m and mass 20 kg, resting on a pivot at
the point C, where AC = 2.5m, as shown in Figure 8. A child of mass 30kg sits at A and a second
child of mass mkg sits at B. The plank rests horizontally in equilibrium.
(@) Find the value of m.
(3)
(b) Find the magnitude of the force exerted on the plank by the pivot.
(2)
The child at A moves 0.5 m towards C.
(c) Find how far the second child must move towards C for the plank to rest horizontally again.
(3)
(d) Give two criticisms of the model.
(2)
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 10 marks)
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10.
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Figure 9

A diving board AB has length 4 m and mass 40kg. It rests horizontally on a support at C, where
AC =1m, and is held down at A by a vertical bolt, as shown in Figure 9. The board is modelled as
a uniform rod. A diver of mass 60 kg stands at B.

(a) Find the magnitude of the force exerted on the board by the bolt, and the magnitude of the
reaction at C.

®)

(b) The bolt can exert a force of at most 2500 N. Find the greatest mass of a diver who can
stand at B.
(3)
In a refined model, the board is non-uniform, with its centre of mass xm from A. With the 60 kg
diver at B, the force exerted by the bolt is found to be 2000 N.

(c) Find the value of x.

3)
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Question 10 continued
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Question 10 continued

(Total for Question 10 is 11 marks)

TOTAL FOR CHAPTER 8 IS 82 MARKS
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