Pre-U Physics Part B

10. Rotational Mechanics

Content headings mapped to spreads

	Specification heading and statements
	Spread Name and number
	Pages in Advanced Physics
	Includes

	Mathematical support
	MT3 Trigonometry
	598-599
	Radians.

Small angles.

	
	MT8 Differential calculus
	608-609
	Rates of change.

Differentiation.

	
	MT9 Integral Calculus
	610-611
	Integrals as sums.

Integration.

	Kinematics of uniform circular motion / centripetal force

10.1 – 10.4
	3.28 Rotation
	100-101
	This spread introduces the main ideas for the sections that follow, including angular velocity, torque and moment of inertia

	
	3.29 Uniform Circular Motion
	102-103
	Centripetal force and acceleration.

	
	3.30 Examples of rotation
	104
	Banking and Artificial gravity.

	Comment: This section should be used to develop ideas in mathematical physics – particularly:

· The use of summation (e.g. for rotational kinetic energy) with appropriate nomenclature.

· Using small increments (e.g. (x, (m etc…) to set up integrals.

· Integration between limits.

The other main idea that can be developed is that of mathematical analogy – see the list on p106 of Advanced Physics, linking equations for translational motion to equations for rotational motion. 

	Moment of Inertia

10.5 – 10.6
	3.28 Rotation
	101
	Moment of inertia introduced by analogy with inertia in linear motion.

Newton’s 2nd law applied to rotation.

	
	3.30 Examples of Rotation
	104
	(Margin) Moment of inertia defined in the expression for rotational kinetic energy.

	10.7
	Not covered
	See additional teaching notes below.

	Kinematics of Rotational Motion

10.8 – 10.9
	3.31 Rotational Dynamics
	106-107
	Equations for rotation derived by analogy with linear motion.

	
	3.30 Examples of Rotation
	105
	Conservation of angular momentum.


The detailed Pre-U syllabus statements are listed below with suggested exercises from Advanced Physics:

Learning outcomes

The learning outcomes marked with an * asterisk will only be assessed in the optional questions in Section B of Paper 3.
Kinematics of uniform circular motion / Centripetal force - candidates should be able to:

1.
define and use the radian

2.
understand the concept of angular velocity, and recall and use the relationships 

v = r(   and   T = 2( / (
3.
recall and use the expression for centripetal force 
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4.
derive, recall and use the expressions for centripetal acceleration
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Exercises

P599
Q1-5
Angles in radians / angular speed / small angles.

P101
Q1-2
Rotation calculations.

P103
Q1-4
Circular motion

P123
Q27
Circular motion (past A-level question).

Moment of inertia – candidates should be able to:

5.
describe qualitatively the motion of a rigid solid object under the influence of a single force in terms of linear acceleration and rotational acceleration

6 * 
use 
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 to calculate the moment of inertia of a body consisting of three

or fewer point particles fixed together

7 * 
use integration to calculate the moment of inertia of a ring, a disk and a rod

Exercises

P124
Q29
Moment of inertia, rotational kinetic energy (past A-level question).

P125
Q32
Moment of inertia, rotational kinetic energy (past A-level question).
Kinematics of rotational motion – candidates should be able to:

8 * 
deduce laws for rotational motion by analogy with Newton’s laws for linear

motion, including:
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9 * 
apply the laws of rotational motion to perform kinematic calculations regarding a rotating object when the moment of inertia is given

Exercises

P107
Q1-4
Rotational dynamics
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