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Section A


Marking Scheme 

The following is the standardized marking scheme agreed amongst all instructors of PHYS 110U. 

	Content
	Weighting / %

	Assignments
	6

	Quiz 1 Short Answer
	3

	Quiz 2 Multiple Choice
	3

	Quiz 3 – Short Answer 
	3

	Labs
	6

	Summative Quiz
	6

	TOTAL PERCENTAGE
	27


Section B


Course Map

The course map is structured over a fifteen (15) week semester with the fifteenth week assigned to revision. Since all public holidays were not considered, this week can be used for make up sessions.  

	Week
	Date
	Topics and Details
	Evaluation

	1
	
	WAVE MOTION
	

	2
	
	WAVE PHENOMENA
	

	3
	
	SOUND WAVES
	

	4
	
	i. OVERVIEW OF ELECTROMAGNETISM

ii. INTRO TO S.H.M.

iii. QUIZ 1 (Work from week 1-3)
	

	5
	
	RAY OPTICS ( i, ii, iii) 
	

	6
	
	RAY OPTICS (iv, v) 
	

	7
	
	LENS (i) 
	

	8
	
	LENS (ii) 
	

	9
	
	LABS 1
QUIZ 2
	

	10
	
	LABS 2 
	

	11
	
	STRUCTURE OF THE ATOM
	

	12
	
	RADIOACTIVTY 
	

	13
	
	NUCLEAR ENERGY  
	

	14
	
	QUIZ 3  
	

	15
	
	REVISION
	


Section C
Specific Objectives Map 

PHYS 110U   PHYSICS
	Week  No.
	Topic
	Specific Objectives
	Content/ Explanatory Notes
	Suggested Practical Activities

	1.

Session A

WAVE MOTION

2 hours
	Type of waves

Wave Parameters


	Differentiate types of waves

Recall the meaning of speed, frequency, wavelength, period, amplitude, phase and solve problems involving these

Represent transverse and longitudinal waves in displacement-position and displacement-time graph 

Extract information about wave parameters from graphs representing waves.


	Pulses, progressive waves, transverse and longitudinal waves

Use v = ƒ λ 

Note: a progressive wave varies in both time and space simultaneously. 
	Production of waves on strings and in ripple tank.



	1.

Session B

WAVE PHENOMENA

2 hours
	Reflection, Refraction, Diffraction 


	Describe reflection, refraction and diffraction of water waves

Recall all waves undergo reflection, refraction and diffraction

Illustrate: 

(a) reflection of plane and circular wave fronts at plane surfaces

(b) refraction of plane wave fronts at plane boundaries

(c) diffraction of plane wave fronts at edges and at single slits of different widths

relate refraction at a plane boundary at a plane boundary to change in speed across the boundary

recall that the frequency remains unchanged after refraction and use Snell’s relationship.
	Use water waves to demonstrate phenomena 

Refer to wave front diagrams for water waves 

Recall v = ƒ λ
	Predict and observe the effects of changing the wavelength or the size of the gap on the diffraction of waves a t a single slit. 

	2.

Session A

WAVE PHENOMENA

2 hours
	Superposition 
	Explain interference of waves in terms of superposition 

Predict the effect on a ‘double slit’ interference pattern of changing the slit spacing or the wavelength of the wave.
	Draw interference patterns, use the terms ‘in phase’ and ‘out of phase’. Explain in terms of superposition of crests or troughs.

Refer to Young’s Experiment


	Demonstrate effect using water waves and two coherent sound sources. 



	2.

Session B

SOUND WAVES

2 hours
	Production and Propagation

Speed of Sound

Audio Frequencies


	Describe how sound is propagated in a medium

Use the terms ‘pitch’ and equate them to wave parameters 

Recall the order of magnitude of the speed of sound and apply the knowledge to practical situations

Recall the range of frequencies detectable by the normal ear

Cite evidence that sound waves reflect, refract and diffract.


	Sound is transmitted as a longitudinal wave and is produced by vibrating systems.

Pitch – frequency

Loudness – amplitude 

Timing races, thunder and lightening and the proximity of the strike. 
	Show that sound is not transmitted through a vacuum

Estimate the speed of sound in air.

	3.

Session A

E.M. WAVES

1 hours
	Electromagnetic waves
	Recall the properties of e.m. waves

Differentiate between types of e.m. waves in terms of their wavelengths 

Identify a source and use of each type of e.m. wave.


	For example: same speed, transverse, propagates in a vacuum

Radio, infra-red, visible, ultraviolet, x-rays, y-rays. Discuss the spectrum


	

	3. 

Session B

 2 hours 
	QUIZ 1

5%


	
	
	

	4. Session 

 4 hours
	CASE STUDY WORK

REVISION
	
	
	

	5.

Session A

LIGHT WAVES

2 hours
	Waves or Particles

Rays of Light
	Compare the rival theories of light held by scientists

Describe a simple Young’s slit experiment to show that light is a wave motion 

Explain why the diffraction of light is not normally observed

Recall that light travels in straight lines and give examples
	Theories of Huygens, Newton, Young, Einstein

Use straight lines to represent beams. Shadows, eclipses, pin hole camera
	Simple Young’s experiment looking at a straight filament lamp through a double T

Demonstrate that light travels in straight lines. 

	5.

Session B

REFLECTION & REFRACTION

2 hours
	Laws of reflection

Image in a plane mirror

Refraction 

Laws of refraction 
	State and apply the laws of reflection 

Describe the formation of images in a plane mirror 

Give examples of observations that indicate that light can be refracted 

Describe the refraction of light rays  

State the laws of refraction and use Snell’s Law to solve numerical problems 
	Use laws to solve problems

Note: object and image distances are equal. The image is virtual and the object size is equal to the image size

Appearance of water on the road, apparent depth of swimming pool. 

Recall the passage of a ray through a parallel-sided transparent medium may result in lateral displacement of the rays. 

Definition of the refractive index
	Locate virtual image using: 1. ray plotting 2. no parallax methods

Activities to illustrate refraction of light, eg. Pencil in water

Passage of light rays through 1. rectangular blocks 2. triangular prisms 

Perform an experiment to test Snell’s Law



	6.

Session A

REFLECTION & REFRACTION

2 hours
	Critical Angle and Total Internal Reflection

Dispersion
	Explain with the aid of diagrams what is meant by ‘critical angle’ and ‘total internal reflection.

Calculate critical angles and relate to total internal reflection

Draw diagrams illustrating applications of total internal reflection

Describe how a prism may be used to produce a spectrum from a source of white light 

Discuss the significance of Newton’s prisms experiments for scientific methodology
	Periscope, fibre optics, endoscope

Emphasize the elimination of alternative explanations 


	Measure critical angle in glass and other transparent material 

Demonstrate dispersion



	6.

Session B

LENSES

2 hours
	Action of

 Lenses


	Illustrate the effect of converging and diverging lens on beam or parallel rays  

Recall the meaning of: 

(i) principle axis

(ii) principle focus

(iii) focal length

(iv) local plane

(v) magnification


	Set up demonstrations for students if needed, software simulations
	

	7.

Session A & B

LENSES

4 hours
	Image Formation
	Differentiate between real and virtual images

Apply the relationship among image distance, object distance and magnification
	Magnification = image size/ object size

Image distance/object distance
	Preform experiments to locate real and virtual images and draw diagrams

	8.

Session A & B

LENSES

4 hours
	Optical Instruments
	Draw ray diagrams to show how a single lens is used:

(a) as a magnifying glass

(b) in single lens glass

(c) in a projector

describe how the eye forms images
	Emphasise refraction in the cornea. Draw diagrams. 
	

	9.

Session A & B

LABS

4 hours
	QUIZ 2 

5%

LAB 1 

5%


	
	
	

	10.

Session A & B

LABS

4 hours
	LAB 2

5%


	
	
	

	11.

Session A & B

STRUCTURE OF THE ATOM

4 hours
	Particles in the atom
	Represent diagrammatically the structure of simple atoms

Compare the mass and charge of the electron with the mass and charge of the proton

Explain why an atom is normally neutral and stable

Recall and use the relationship 

A = Z + N

Explain what is meant by the term ‘isotope’

Relate the shell model of the atom to the periodic table
	Include the distribution of charge

Mention could be made of the absolute values in Kg and C.

A – neutron (mass) number

Z- proton (atomic) number

N- Neutron number

Use of standard notation for  representing nuclide

Property that any element in the periodic table has one more proton than and element before it.
	

	12.

Session A & B

RADIOACTIVITY

4 hours
	Radioactive Emissions
	Describe Marie Curie’s work in the field of radioactivity 

Recall the nature of the three types of emissions from radioactive substances

Describe experiments to compare the ranges of α, β and γ emissions in a cloud chamber 

Describe the appearance of the tracks of radioactive emissions in a cloud chamber

Predict the effects of magnetic and electric fields on the motion of α, β particles and γ rays

Represent and interpret nuclear reactions in the standard form

Describe an activity to demonstrate the random nature of radioactive decay

Describe an activity from which a radioactive decay curve can be obtained

Recall the decay process in independent of the conditions external to the nucleus. 
	Relationship between radioactivity and nuclear instability

The details of the operation of the cloud chamber are not required


	Perform analogue demonstrations to illustrate random processes, for example, throwing the dice, tossing coins

	13.

Session A 

RADIOACTIVITY

2 hours
	Half –Life

Radioisotopes

Applications of radioactivity 

 
	Define the term ‘half-time’

Use graphs of random decay to show that such processes have constant half-lives

Solve simple problems involving half time

Discuss the useful Traces, applications of radioisotopes 

Recall precautions to be taken when handling radioisotopes

Discuss applications of radioactivity 


	Use more than one set on values from graph for comparisons

Consideration of need and safety measures in the handling and use of radioisotopes, for example, use of lead shield, tongs
	

	13.

Session B 

NUCLEAR ENERGY

2 hours
	Nuclear Energy 
	Relate the release of energy in a nuclear reaction to a change in mass

Cite arguments for and against the utilization of nuclear energy 
	Solution of problems using Einstein’s equation 

Cost of environmental impact, disposal of waster, extraction of raw materials 


	

	14.

 QUIZ


	QUIZ 3

5%
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