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[bookmark: _GoBack]Section Check In – Mechanics: Rigid Bodies

Questions


Use unless instructed otherwise.

1.*	Calculate the moment of the force shown at A.
(ii)

(i)
                  [image: ]          [image: ]

2.*	Calculate the sum of the moments about X.
                   [image: ]

















DISCLAIMERDISCLAIMER
This resource was designed using the most up to date information from the specification at the time it was published. Specifications are updated over time, which means there may be contradictions between the resource and the specification, therefore please use the information on the latest specification at all times. If you do notice a discrepancy please contact us on the following email address: resources.feedback@ocr.org.uk

This resource was designed using the most up to date information from the specification at the time it was published. Specifications are updated over time, which means there may be contradictions between the resource and the specification, therefore please use the information on the latest specification at all times. If you do notice a discrepancy please contact us on the following email address: resources.feedback@ocr.org.uk
3.*	The diagram shows the forces acting upon a uniform rectangular lamina measuring 4 m by 3 m. The 30 N force is the weight of the lamina.
	Calculate the sum of the moments about X.
                 [image: ]

4.*	The diagram shows the forces acting upon a uniform rectangular lamina measuring 4 m by 3 m. The 30 N force is the weight of the lamina.
	Calculate the sum of the moments about Y.
[image: ]

5.*	A uniform rod AB is freely hinged at B to a vertical wall. It is held horizontally by a light inextensible string attached at A. The forces are shown in the diagram, where T is the tension in the string, W is the weight of the rod and H and V are the components of the reaction at the hinge. Show that the magnitude of the reaction at the hinge is .
               [image: ]


6.*	A uniform rod AB of weight 300 N and length 5 m is supported in a horizontal position by two 
	smooth pivots at C and D where AC = 1 m and AD = 4 m. A particle of weight W is placed on 
	the rod a distance x metres from A. Given that the reactions at the supports are equal, show 
	that .

               [image: ]

7.*	A pub sign consists of a uniform rectangular lamina of mass 20 kg and length 1 m suspended 
	by two light chains 0.7 m apart. Calculate the tensions in the strings.
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8.*	As part of a “team building challenge” a woman of mass 50 kg must reach a crystal on the other side of a chasm. A plank of length 10 m and mass 15 kg rests on the opposite bank and is used as a bridge. If a second team member of mass 80 kg stands on the other end of the plank, how far can the plank extend beyond the bank?

[image: ]


9.*	Two window cleaners, Angela and Bertie, of masses 80 and 100 kg respectively, stand on a cradle PQ of length 4 m and mass 20 kg. The cradle is suspended by two vertical cables attached at the ends. Angela is 0.75 m from P. Given that the tension in the cable at P is three times the tension in the cable at Q, find the distance of Bertie from P to maintain a horizontal cradle. What modelling assumptions have you made?


10.*	The diagram shows the view from above of a door hinged at P.  Two children stand on 
	opposite sides of the door pushing with forces A and B.  Force B is applied further away from 
	the hinge than force A. The door does not move.
         [image: ]

Explain which of force A and B is the greater.




Extension

The diagram below shows a mobile composed of light rods, drawn to scale with seven weights (A to G) suspended as shown.  Find possible integer values of A to G such that all the rods hang horizontally and vertically, as shown.

[image: ]


Now make your own puzzle like this.



Worked solutions


1.	(i)	Nm

	(ii)	Nm


2.	Taking clockwise as positive,  Nm


3.	Taking clockwise moments about X, Nm


4.	Taking clockwise moments about Y, Nm


5.	Resolving vertically,          (1)

	Resolving horizontally,             (2)

	Taking moments about B,

	

	

	Substituting in (1), 


6.	Resolving vertically, 

	Taking moments about A,

	

	

	

	

	

	Leading to 



7.	Let the tensions in the strings be  and 

	Resolving vertically, 
	Taking moments about the bottom left corner of the sign,

	

	

	

	

	

8.	Taking moments about the end of the plank,

	

	

	m



9.	Resolving vertically, 

	Leading to 
	Taking moments about P,

	

	m
	
	Modelling assumptions made: the cradle is uniform and the cables are light.

10.	Let A be applied a distance x from the hinge and B a distance y from the hinge.


	Taking moments about the hinge,  so  


	 so  .




Extension

Taking moments the weights need to satisfy the following equations.
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