Knox Academy Higher Physics

Dynamics  Homework 1.

Answer all questions

	1.
	A car of mass 1200kg pulls a horsebox of mass 700kg along a straight horizontal road. They have an acceleration of 2.0ms-2.
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	Assuming that the frictional forces are negligible, the tension in the coupling between the car and the horse box is

	
	A
	500N

	
	B
	700N

	
	C
	1400N

	
	D
	2400N

	
	E
	3800N

	3.
	A person stands on bathroom scales in a lift. The scales show a reading greater than the person’s weight.

The lift is moving

	
	A
	Upwards at constant velocity

	
	B
	Downwards at constant velocity

	
	C
	Downwards and accelerating

	
	D
	Downwards and decelerating

	
	E
	Upwards and decelerating


	4.
	A cyclist free-wheels down a slope, inclined at 15o to the horizontal, at a constant velocity of 3ms-1.
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	The combined mass of the rider and bicycle is 75kg. The total force of friction on the rider and bicycle is

	
	A
	190N

	
	B
	220N

	
	C
	372N

	
	D
	401N

	
	E
	686N


	2.
	A crate of weight 2000N is pushed along with a horizontal force of 250N. It travels at a constant speed.
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	What is the force of friction between the floor and the crate?

	
	A
	8N

	
	B
	250N

	
	C
	1000N

	
	D
	1750N

	
	E
	2000N


	5.
	A sledge is pulled a distance of 8m in a straight line along a horizontal surface.

	
	[image: image4.png]




	
	The tension in the rope is 75N and the angle between the rope and the horizontal surface is 28o.

Which row in the following table is correct?

	
	Horizontal component of tension

(N)
	Vertical component of tension
(N)
	Work done by rope
(J)

	A
	75sin28o
	75sin62o
	600

	B
	75cos28o
	75sin28o
	530

	C
	75sin62o
	75sin28o
	600

	D
	75cos28o
	75sin62o
	600

	E
	75sin28o
	75cos28o
	35


	6.
	The lift in a department store has a mass of 1100kg.
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	The lift is descending with a uniform downwards acceleration of 2ms-2. 

What is the force applies to the lift by the lift cable?

	
	A
	1100N

	
	B
	2200N

	
	C
	8580N

	
	D
	10780N

	
	E
	12980N


	7.
	A giant catapult is part of a fairground ride.
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	Two people are strapped into the capsule. The capsule and the occupants have a combined mass of 236kg.

The capsule is held stationary by an electromagnet while the tension in the elastic cords is increased using the winches.

The mass of the elastic cords and the effects of air resistance can be ignored.
	

	
	(a)
	When the tension in each cord reaches 4.5x103N the electromagnet is switched off and the capsule and occupants are propelled vertically upwards
	

	
	
	(i)
	Calculate the vertical component of the force exerted by each cord just before the capsule is released.
	2

	
	
	(ii)
	Calculate the initial acceleration of the capsule.
	3

	
	
	(iii)
	Explain why the acceleration of the capsule decreases as it rises.
	1

	
	(b)
	Throughout the ride the occupants remain upright in the capsule.
A short time after release the occupants feel no force between themselves and the seats.

Explain why this happens.
	1

	
	
	
	(7)


	8.
	A trolley of mass 2.0kg rolls down a slope which makes an angle of 30o with the horizontal.
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	The constant frictional force opposing the motion is 4N.

Calculate the size of the resultant force acting on the trolley.
	(3)


	9.
	A road train in Australia leaves its depot to cross the outback.

The truck has a mass of 25000kg and eacg trailer has a mass of 10000kg when they leave the depot.
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	(a)
	The truck accelerates at 0.25ms-2 for 2 minutes. Ignoring friction:
	

	
	
	(i)
	Calculate the force of the engine during this period.
	2

	
	
	(ii)
	Calculate the tension in the tow bar T during this time.
	2

	
	
	
	
	

	
	(b)
	Shortly after leaving the depot the road train has to stop half way up a hill at road works. The slope is at an angle of 10o to the horizontal as shown.
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	(i)
	Calculate the component of the weight of the road train acting down the hill.
	2

	
	
	(ii)
	When the road work traffic lights go to green the road train driver starts to move up the hill at a steady speed.

The frictional force acting on the truck and trailers is 500N for each unit as it moves up the hill.
What force does the engine have to exert to maintain this constant speed?
	3

	
	
	
	
	(9)


25












































