Knox Academy Higher Physics

Dynamics  Homework 2.

Answer all questions

	1.
	A box is pulled along a level bench by a rope held at a constant angle of 40o to the horizontal as shown
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	A constant force of 100N is applied to the rope.
The box moves a distance of 10m along the bench.

The work done by the rope is

	
	A
	100J

	
	B
	643J

	
	C
	766J

	
	D
	839J

	
	E
	1000J

	3.
	A vehicle of mass 0.1kg is moving to the right along a horizontal friction-free air track. A vehicle of mass 0.2kg is moving to the left on the same track.
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	The vehicles collide and stick together.
Which of the following quantities is/are conserved in this collision?

I   The total momentum

II  The kinetic energy

III The total energy

	
	A
	I only

	
	B
	II only

	
	C
	I and II only

	
	D
	I and III only

	
	E
	II and III only


	2.
	A canon of mass 1200kg fires a cannonball of mass 15kg at a velocity of 60ms-1 East.
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	Assuming the force of friction is negligible, the velocity of the canon just after firing is

	
	A
	0ms-1

	
	B
	0.75ms-1 East

	
	C
	0.75ms-1 West

	
	D
	6.0ms-1 East

	
	E
	6.0ms-1 West

	4.
	A 0.01kg bullet has a velocity of 50ms-1 as it leaves a rifle.

If the mass of the gun is 1kg the recoil speed of the gun would be

	
	

	
	

	
	A
	0.05ms-1

	
	B
	0.055ms-1

	
	C
	0.5ms-1

	
	D
	0.55ms-1

	
	E
	5.5ms-1


	5.
	Two subatomic particles collide with each other. There is no energy loss in the collision.

Which of the following statements is/are true?

I    Kinetic energy is conserved

II   Momentum is conserved in the collision

III  The collision is elastic

	
	A
	I only

	
	B
	I and II only

	
	C
	 II and III only

	
	D
	II only

	
	E
	I, II and III

	7.
	A mass of 2kg slides along a frictionless surface at 10 ms-1 and collides with a stationary mass of 10kg.
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	After the collision, the 2kg mass rebounds at 5 ms-1 and the 10kg mass moves off at 3 ms-1
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	Which row in the following table is correct?

	
	
	Momentum of system
	Kinetic energy of system
	Type of collision

	
	A
	conserved
	conserved
	elastic

	
	B
	conserved
	Not conserved
	inelastic

	
	C
	conserved
	Not conserved
	elastic

	
	D
	Not conserved
	Not conserved
	inelastic

	
	E
	Not conserved
	Not conserved
	elastic


	6
	A man cycles 50m to the top of a hill with a 30o incline. The combined mass of the man and the bike is 80kg.
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	Assuming that the friction is negligible, the work done by the man to reach the top of the hill is

	
	A
	2000J

	
	B
	3460J

	
	C
	4000J

	
	D
	19600J

	
	E
	33900J


	8.
	A shell of mass 5kg is travelling horizontally with a speed of 200 ms-1 when it explodes into two parts. One part of mass 3kg continues in the original direction with a speed of 100 ms-1.

The other part also continues in this same direction. Its speed will be

	
	A
	150ms-1

	
	B
	200ms-1 

	
	C
	300ms-1

	
	D
	350ms-1

	
	E
	700ms-1


	9.
	The total mass of a motorcycle and rider is 250kg. During braking they are brought to rest from a speed of 15 ms-1 in a time of 10s. The maximum energy which could be converted to heat by the brakes is

	
	

	
	

	
	A
	3750J

	
	B
	28125J

	
	C
	37500J

	
	D
	56250J

	
	E
	375000J

	10.
	Two trolleys travel towards each other in a straight line as shown.
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	The trolleys collide. After the collision the trolleys move as shown below.
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	What is the speed v of the 2.0kg trolley after the collision?

	
	A
	1.25ms-1

	
	B
	1.75ms-1

	
	C
	2.0ms-1

	
	D
	4.0ms-1

	
	E
	5.0ms-1


	11.
	A van of mass 2600kg moves down a slope which is inclined at 12o to the horizontal as shown.
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	(a)
	Calculate the component of the van’s weight parallel to the slope
	2

	
	(b)
	A constant frictional force of 1400N acts on the van as it moves down the slope.

Calculate the acceleration of the van.
	2

	
	(c)
	The speed of the van as it passes point A is 5.0ms-1.

Point B is 75m further down the slope.

Calculate the kinetic energy at B.
	3

	
	
	
	(7)

	12.
	A football of mass 0.42kg is thrown at a stationary student of mass50.0kg who is wearing roller blades, as shown in the diagram below. When the student catches the moving ball she moves to the right
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	The instantaneous speed immediately after she catches the ball is 0.10ms-1. 

Calculate the speed of the ball just before it is caught.
	2

	
	
	
	(2)


19












































