Intermediate 2 - Physics

Learning Outcomes - Mechanics and Heat

Kinematics 

· Describe how to measure an average speed. 

· Carry out calculations involving distance, time and average speed. 

· Describe how to measure instantaneous speed. 

· Identify situations where average speed and instantaneous speed are different. 

· Describe what is meant by vector and scalar quantities. 

· State the difference between distance and displacement. 

· State the difference between speed and velocity. 

· Explain the terms ‘speed’, ‘velocity’ and ‘acceleration’. 

· State that acceleration is the change in velocity in unit time. 

· Draw velocity – time graphs involving more than one constant acceleration. 

· Describe the motions represented by a velocity–time graph. 

· Calculate displacement and acceleration from velocity–time graphs involving more than one constant acceleration. 

· Carry out calculations involving the relationship between initial velocity, final velocity, time and uniform acceleration.

Dynamics 

· Describe the effects of forces in terms of their ability to change the shape, speed and direction of travel of an object. 

· Describe the use of a newton balance to measure force. 

· State that weight is a force and is the Earth’s pull on an object. 

· Distinguish between mass and weight. 

· State that weight per unit mass is called the gravitational field strength. 

· Carry out calculations involving the relationship between weight, mass and gravitational field strength including situations where g is not equal to 10 N/kg. 

· State that the force of friction can oppose the motion of an object. 

· Describe and explain situations in which attempts are made to increase or decrease the force of friction. 

· State that force is a vector quantity. 

· State that forces which are equal in size but act in opposite directions on an object are called balanced forces and are equivalent to no force at all. 

· Explain the movement of objects in terms of Newton’s First Law. 

· Describe the qualitative effects of change of mass or of force on the acceleration of an object. 

· Define the newton. 

· Use free body diagrams to analyse the forces on an object. 

· State what is meant by the resultant of a number of forces.

· Use a scale diagram, or otherwise, to find the magnitude and direction of the resultant of two forces acting at right angles to each other. 

· Carry out calculations using the relationship between acceleration, resultant force and mass, and involving more than one force but in one dimension only. 

· Explain the equivalence of acceleration due to gravity and gravitational field strength. 

· Explain the curved path of a projectile in terms of the force of gravity. 

· Explain how projectile motion can be treated as two independent motions. 

· Solve numerical problems using the above method for an object projected horizontally. (No knowledge of the equations of motion is expected.) 

Momentum and energy 

· State Newton’s Third Law. 

· Identify ‘Newton pairs’ in situations involving several forces. 

· State that momentum is the product of mass and velocity. 

· State that momentum is a vector quantity. 

· State that the law of conservation of linear momentum can be applied to the interaction of two objects moving in one direction, in the absence of net external forces. 

· Carry out calculations concerned with collisions in which all the objects move in the same direction and with one object initially at rest. 

· State that work done is a measure of the energy transferred. 

· Carry out calculations involving the relationship between work done, force and distance. 

· Carry out calculations involving the relationship between work done, power and time. 

· Carry out calculations involving the relationship between change in gravitational potential energy, mass, gravitational field strength and change in height. 

· Carry out calculations involving the relationship between kinetic energy, mass and velocity. 12 Carry out calculations involving the relationship between efficiency and output power, output energy and input power, input energy. 

Heat 

· State that the same mass of different materials needs different quantities of heat energy to change their temperature by one degree celsius. 

· Carry out calculations involving specific heat capacity. 

· State that heat is gained or lost by a substance when its state is changed. 

· State that a change of state does not involve a change in temperature. 

· Carry out calculations involving specific latent heat. 

· Carry out calculations involving energy, work, power and the principle of conservation of energy.

