	KCSE PHYSICS - INTRODUCTION
The Physics syllabus is designed to offer varied experiences to the learner. The experiences are meant to lead to an all round mental, social and moral development of the leaner.
This syllabus presents Physics as a body of knowledge about the physical environment. it employs a systematic scientific methodology of study to arouse learners way of reasoning and create positive attitude. To this end the use of teacher/learner discussion, teacher demonstration and group/class experiments as methods of instruction is encouraged. It emphasises not only the understanding of the fundamental scientific concept and principles, but also the experimental approach of investigation The experimental approach should prepare the learner to present scientific concepts and ideas in the modern technology. Teachers are encouraged to expand upon suggested projects and teaching methodologies for effective implementation of this syllabus. These projects are designed to enrich the experiments carried out in the laboratory and enhance creativity. The project work approach provides a learner with opportunities in undertaking investigations for purposes of finding solutions to problems. It also helps in the transfer and application of the required scientific knowledge to solving problems encountered in day-to.day experiences. Field visits to resource centre/institutions of higher learning and industries are encouraged to enrich and modernize the teaching/learning process.
The general and specific objectives have been carefully articulated to ensure clarity of the intended learning outcomes. The time allocated for each topic is adequate and will enable the average learner not only acquire knowledge but also discover more about the world around him/her and as such develop interest in the subject.
The syllabus also aims at inculcating in the leamer virtues such as diligence and high integrity. Care has also been taken to sensitise the learner on aspects of health and enviromnental concerns. The syllabus ensures appropriate balance in the development of cognitive, psychomotor and affective skills
The teacher of Physics is therefore challenged to make the subject more appealing through experimental approach and proper planning.
	


KCSE PHYSICS - GENERAL OBJECTIVES
By the end of the course, the learner should be able to:
1. select and use appropriate instruments to carry out measurements in the physical environment
2. use the knowledge acquired to discover and explain the order of the physical environment
3. use the acquired knowledge in the conservation and management of the environment
4. apply the principles of Physics and acquired skills to construct appropriate scientific devices from the available resources
5. develop capacity for critical thinking in solving problems in any situation
6.  contribute  to the technological  and industrial development of the nation 
7.  appreciate and explain the role of Physics in promoting health in society 
8.  observe general safety precautions in all aspects of life
9. acquire and demonstrate a sense of honesty and high integrity in all aspects of Physics and life in general
10.  acquire positive attitude towards Physics
11.  acquire adequate knowledge in Physics for further education and training.
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1.1.0 Introduction to Physics (4 Lessons)
2.0.0 Measurements 1 (12 Lessons)
3.0.0 Force (16 Lessons)
4.0.0 Pressure (24 Lessons)
5.0.0 Particulate Nature of Matter (12 Lessons)
6.0.0 Thermal Expansion (12 Lessons)
7.0.0 Heat Transfer
8.0.0 Rectilinear Propagation of Light and Reflection at Plane Surface (16 Lessons)
9.0.0 Electrostatics (12 Lessons) 
10.0.0 Cells and Simple Circuits (12 Lessons)
1.0.0 INTRODUCTION TO PHYSICS (4 LESSONS)
1.1.0 Specific Objectives
By the end of this topic, the learner should be able to:

(a) explain what the study of physics involves
(b) relate physics to other subjects and to technology
(c) identify career opportunities related to physics
(d) state and explain basic laboratory safety rules.
1.2.1 Physics as a Science(reference to Primary Science Syllabus)
1.2.2 Meaning of Physics
1.2.3 Branches of Physics
1.2.4 Relation between Physics, other subjects and technology
1.2.5 Career opportunities in Physics
1.2.6 Basic laboratory safety rules
2.0.0 MEASUREMENTS I (12 LESSONS)
2.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) define length, area, volume, mass, density, time and state the corresponding symbols and SI units.
b) convert other metric units to SI units
c) estimate length, mass and time
d) use accurately the following measuring instruments; metre rule, tape measure, beam balance, stop clock/watch, measuring cylinder, pipette and burette
e) determine experimentally the densities of substances
f) solve numerical problems on density

2.2.1 Definition of length, area, volume, mass, density and time
2.2.2 SI units and symbols
2.2.3 Estimation of quantities
2.2.4 Conversion of units
2.2.5 Measuring instruments
2.2.6 Experiments on density
2.2.7 Problems on density
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11.1.0 Magnetism (12 Lessons)
12.0.0 Measurements II (16 Lessons)
13.0.0 Turning Effect of Force (10 Lessons)
14.0.0 Equilibrium Centre of Gravity (12 Lessons)
15.0.0  Reflection at Curved Surfaces (16 Lessons)
16.0.0 Magnetic Effect of Electric Current (18 Lessons)
17.0.0  Hooke's Law (8 Lessons)
18.0.0  Waves (14 Lessons)
19.0.0 Sound (12 Lessons) 
20.0.0 Fluid Flow  (14 Lessons)
11.0.0 Magnetism (12 Lessons)

11.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) describe the properties and uses of magnets
b) identify magnetic and non- magnetic materials
c) state the basic law of magnetism
d) describe pattems of magnetic
e) describe methods of magnetisation and demagnetization
f) explain magnetisation and demagnetisation using the domain theory
g) construct a simple compass.
12.0.0 MEASUREMENTS II (12 LESSONS)

12.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) measure length using vernier callipers and micrometer screw gauge
b) express quantities in correct number of decimal places and correct number of significant figures
c) express measurements in standard form
d) estimate the diameter of a molecule of oil
e) solve numerical problems in measurement.
12.2.0 Content
12.2.1 Measurement of length using Vemier callipers and micrometer screw gauge
12.2.2 Decimal places, significant figures and standard form
12.2.3 Estimation of the diameter of the molecule of oil (relate to the size of the HIV virus, mention effects of oil spills on health and environment)
12.2.4 Problems in measurements
12.3.0 Project Work
12.3.1 Construct Vernier Calliper.
13.0.0 TURNING EFFECT OF A FORCE (10 LESSONS)

11.1.0 Specific Objectives
By the end of this topic, the leamer should be able to:
a) define moment of a force about a point and state its SI unit
b) state and verify the principle of moments
c) solve problems involving the principle of moments
14.0.0 EQUILIBRIUM AND CENTRE OF GRAVITY
 (12 LESSONS)

14.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) define centre of gravity
b) determine experimentally the centre of gravity of lamina objects
c) identify and explain the states of equilibrium
d) state and explain factors affecting stability of an object
e) explain the applications of stability
f) solve numerical problems involving centre of gravity and moments of a force. (consider single pivot only)
15.0.0 REFLECTION AT CURVED SURFACES (16 LESSONS)
15.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) describe concave, convex and parabolic reflectors
b) describe using ray diagram the principal axis, principal focus centre of curvature and related terms
c) locate images formed by curved mirrors by construction
d) determine experimentally the characteristics of images formed by a concave mirror
e) define magnification
f) explain thc applications of curved reflecting surfaces.
16.0.0 MAGNETIC EFFECT OF ELECTRIC CURRENT
(18 LESSONS)

16.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) perform and describe experiments to determine the direction of the magnetic field round a current carrying conductor
b) construct a simple electromagnet
c) state the factors affecting the strength of an electromagnet
d) determine experimentally the direction of a force on a conductor carrying current in a magnetic field (motor effect)
e) state the factors affecting force on a current carrying conductor or in a magnetic field
f) explain the working of simple electric motor and electric bell.
17.0.0 HOOKE'S LAW (8 LESSONS)

17.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) state and verify experimentally Hooke’s law
b) determine the spring constant
c) construct and calibrate a spring balance
d) solve numerical problems involving Hooke’s law.
18.0.0 WAVES (14 LESSONS)

18.1.0 Specific Objectives
18.2.1 Pulses and waves
18.2.2 Transverse and longitudinal waves
18.2.3 Amplitude (a), Wavelength (), frequency (0. periodic time (T)
18.2.4 v = f
18.2.5 Problems involving v = f
19.0.0 SOUND (12 LESSONS)

19.1.0 Specific Objectives
By the end of this topic the learner should be able to:
a) perform and describe simple experiments to show that sound is produced by vibrating bodies
b) perform and describe an experiment to show that sound requires a material medium for propagation
c) explain the nature of sound waves
d) determine the speed of sound in air by the echo method
e) state the factors affecting the speed of sound
f) solve numerical problems involving velocity of sound.
20.0.0 FLUID FLOW (12 LESSONS)

20.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) describe streamline flow and turbulent flow
b) derive the equation of continuity
c) describe experiments to illustrate Bernoulli’s effects
d) explain the Bernoulli’s effect
e) describe the applications of Bernoulli’s effect
f) solve numerical problems involving the equation of continuity
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21.1.0 Linear Motion (20 Lessons)
22.0.0 Refraction of Light (20 Lessons)
23.0.0 Newton's Laws of Motion (15 Lessons)
24.0.0 Work, Energy, Power and Machines (20 Lessons)
25.0.0  Current Electricity (20 Lessons)
26.0.0 Waves II(10 Lessons)
27.0.0  Electrostatics II (15 Lessons)
28.0.0  Heating Effect of Electric Current (10 Lessons)
29.0.0 Quantity of Heat (20 Lessons) 
30.0.0 Gas Laws (15 Lessons)
21.0.0 LINEAR MOTION  (20 Lessons)

21.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) define distance, displacement, speed, velocity and acceleration
b) describe experiments to determine velocity and acceleration
c) determine acceleration due gravity
d) plot and explain motion – time graphs
e) applying the equations of uniformly accelerated motion
f) solve numerical problems.
21.2.1 Distance, displacement, speed, velocity, acceleration (Experimental treatment required)
21.2.2 Acceleration due to gravity
- free-fall,
- simple pendulum method (experimental treatment required)
21.2.3 Motion-time graphs:
- Displacement- time graphs,
- Velocity - time graphs (Experimental treatment required)
21.2.4 Equations of uniformly accelerated motion
21.2.5 Problems on uniformly accelerated motion
22.0.0 REFRACTION OF LIGHT (20 LESSONS)

22.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) describe simple experiments to illustrate refraction of light
b) state the laws of refraction of light
c) verify Snell’s law
d) define refractive index
e) determine experimentally the refractive index
f) describe experiments to illustrate dispersion of white light
g) explain total internal reflection and its effects
h) state the applications of total internal reflection
i) solve numerical problems involving refractive index and critical angle.
 22.2.1 Refraction of light - laws of refraction (Experimental treatment required)
22.2.2 Determination of refractive index:
- Snell’s law,
- real/apparent depth,
- critical angle 
22.2.3 Dispersion of Experimental Total internal effects: critical angle
22.2.5 Applications of total internal reflection:
- Prism periscope,
- Optical fibre
22.2.6 Problems on refractive index and critical angle

23.0.0 NEWTON'S LAWS OF MOTION (15 LESSONS)

23.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) state Newton’s laws of motion
b) describe simple experiments to illustrate inertia
c) state the law of conservation of linear momentum
d) define elastic collision, inelastic collision and impulse
e) derive the equation F = ma
f) describe the application of frictional force
g) define viscosity
h) explain terminal velocity
i) solve numerical problems involving Newton’s laws and the law of conservation of linear momentum.
23.2.1 Newton’s laws of motion (Experimental treatment on inertia required)
23.2.2 Conservation of linear momentum: elastic collisions, inelastic collisions, recoil velocity, impulse (oblique collisions not required).
23.2.3 F = ma.
23.2.4 Frictional forces: Static and dynamic friction
- advantages and disadvantages,
-         viscosity, 
-         terminal velocity (qualitative treatment).
23.2.5 Problems on Newton’s Laws and law of conservation of linear momentum (exclude problems on elastic collisions)

24.0.0 WORK, ENERGY, POWER AND MACHINES
 (20 LESSONS)

24.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) describe energy transformations
c) state the law of conservation of energy
d) define work, energy, power and state their SI units
e) define mechanical advantage, velocity ratio and efficiency of machines
f) solve numerical problems involving work, energy, power and machines.
24.2.1 Forms of energy and energy transformations
24.2.2 Sources of energy:
- renewable,
- non-renewable
24.2.3 Law of conservation of energy 
24.2.4 Work, energy and power (work done by resolved force not required)
24.2.5 Kinetic and potential energy 
24.2.6 Simple machines 

25.0.0 CURRENT ELECTRICITY  (20 LESSONS)

25.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) define potential difference and state its SI units
b) measure potential difference and current in a circuit
c) verify Ohm’s law
d) define resistance and state its unit
e) determine experimentally voltage - current reIationships for various conductors
f) define emf and explain internal resistance of a cell
g) derive the formulae for effective resistance of resistors in series and in parallel
j)  solve numerical problems involving ohm’s law, resistors in series and in parallel.
 25.2.1 Scale reading: Ammeter, Voltmeter
25.2.2 Electric circuits: current, potential difference
25.2.3 Ohm’s law (experimental treatment required)
25.2.4 Resistance: types of resistors, measurements of resistance and units.
25.2.5 Electromotive force (emf) and internal resistance of a cell (E = V + Ir)
25.2.6 Resistors in series and in parallel
25.2.7 Galvanometers: Conversion to ammeters and voltmeters
25.2.9 Problems on Ohm’s law, resistors in series and in parallel.

26.0.0 WAVES II (10 LESSONS)

26.1.0 Specific Objectives
By the end of this topic the learner should be able to:
a) describe experiments to illustrate the properties of waves
b) sketch wave fronts to illustrate the properties of waves
c) explain constructive interference and destructive interference
d) describe experiments to illustrate stationary waves.
26.2.1 Properties of waves including sound waves: reflection, refraction, diffraction, interference (Experimental treatment required)
26.2.2 Constructive interference and destructive interference (qualitative treatment only)
26.2.3 Stationary waves (qualitative and experimental treatment required)

27.0.0 ELECTROSTATICS II (15 LESSONS)

27.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) sketch electric field patterns around charged bodies
b) describe charge distribution on conductors of various shapes
c) define capacitance and state its SI unit
d) describe charging and discharging of a capacitor (calculation involving curves not required)
e) state the factors affecting the capacitance of a parallel plate capacitor
f) state the applications of capacitors
h) solve numerical problems involving capacitors.
27.2.1 Electric field patterns 
27.2.2 Charge distribution on conductors: spherical and pear shaped conductors
27.2.3 Action at points: lightning arrestors
27.2.4 Capacitance, unit of capacitance (farad, microfarad), factors affecting capacitance
27.2.5 Applications of capacitors
27.2.6 Problems on capacitors {using Q=CV, C = C + C, 1/C = 1/C +1/C}

28.0.0 HEATING EFFECT OF ELECTRIC CURRENT
 (10 LESSONS)

28.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) perform and describe experiments to illustrate heating effect of an electric current
b) state the factors affecting heating by electric current
c) derive the equations for electrical energy and electrical power
d) identify devices in which heating effect of an electric current is applied
e) solve numerical problems involving electrical energy and electrical power.
28.2.0 Content
28.2.1 Simple experiments on heating effect
28.2.2 Factors affecting electrical energy, W = VIt, P =VI
28.2.3 Heating devices:- electric kettle, electric iron, bulb filament, electric heater
28.2.4 Problems on electrical energy and electrical power
29.0.0 QUANTITY OF HEAT (20 LESSONS)

29.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) define heat capacity and specific heat capacity
b) determine experimentally specific heat capacity of solids and liquids
c) define specific latent heat of fusion and specific latent heat of vaporization
d) determine experimantally the specific latent heat of fusion of ice and the specific latent heat of vaporization of steam
e) state the factors affecting meling point and boiling point
f) explain the functioning of a pressure cooker and a refrigerator
g) solve problems involving quantity of heat.
29.2.1 Heat capacity, specific heat capacity, units (Experimental treatment required)
29.2.2 Latent heat of fusion, latent heat of vaporization, units (Experimental treatment necessary)
29.2.3 Boiling and melting
29.2.4 Pressure cooker, refrigerator
29.2.5 Problem on quantity of heat (Q=MCDO, Q=MC)
29.3.0 Project Work
29.3.1 Construct a charcoal refrigerator (cooler)
30.0.0 GAS LAWS  (20 LESSONS)

30.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) state the gas laws for an ideal gas
b) verify experimentally the gas laws
c) explain how the absolute zero temperature may be obtained from the pressure -temperature and volum- temperature graphs 
d) convert Celsius scale to Kelvin of temperature
e) state the basic assumptions of the kinetic theory of gases
f) explain the gas laws using the kinetic theory of gases
30.2.1 Boyle’s law, Charles’ law, pressure law, absolute zero
30.2.2 Kelvin scale of temperature
30.2.3 Gas laws and kinetic theory of gases P = 1/3 r c not required)
30.2.4 Problems on gas laws [including PV/T = constant]
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31.1.0 Thin Lenses (20 Lessons)
32.0.0 Uniform Circular Motion (10 Lessons)
33.0.0 Floating and Sinking (15 Lessons)
34.0.0 Electromagnetic Spectrum (15 Lessons)
35.0.0  Electromagnetic Induction (20 Lessons)
36.0.0 Mains Electricity (10 Lessons)
37.0.0  Cathode Rays and Cathode Ray Tube (10 Lessons)
38.0.0  X-rays (8 Lessons)
39.0.0 Photoelectric Effect (15 Lessons) 
40.0.0 Radioactivity  (15 Lessons)
41.0.0 Electronics (10 Lessons)
31.0.0 THIN LENSES (20 LESSONS)

31.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) describe converging lenses and diverging lenses
b) describe using ray diagrams the principal focus, the optical centre and the focal length of a thin lens
c) determine experimentally the focal length of a converging lens
d) locate images formed by thin lenses using ray construction method
e) describe the characteristics of images formed by thin lenses
f) explain image formation in the human eye
g) describe the defects of vision in the human eye and how they can be corrected
h) describe the use of lenses in various optical devices
i) solve numerical problems involving the lens formula and the magnification formula.
31.2.1 Types of lenses
31.2.2 Ray diagrams and terms used
31.2.3 Images formed
· ray construction,
· characteristics,
· magnification.
31.2.4 Determination of Focal length: (Experimental treatment required)
· estimation method,
· lens formula,
· lens-minor method
31.2.5 Human eye, defects (short sightedness and long sightedness only)
3 1.2.6 Optical devices:
· simple microscope,
· compound microscope, 
· the camera
31.2.7 Problems involving the lens formula and the magnification formula
 

32.0.0 UNIFORM CIRCULAR MOTION (10 LESSONS)

32.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a)      define angular displace and angular velocity
b)      describe simple experiments to illustrate centripetal force
c)      explain the applications of uniform circular motion
d)      solve numerical probIems involving uniform circular motion.
 

32.2.1 The radian, angular displacement, angular velocity
32.2.2 Centripetal force;
           F=mv/r, F=mrw          
          (derivation of formulae not required) (experimental treatment is necessary)
32.2.3 Applications of uniform circular motion
32.2.4 Centrifuge, vertical, horizontal circles banked tracks (calculations on banked tracks and conical pendulum not required)
32.2.5 Problem solving (Apply F=mv2/r, F=mrw2) 
33.0.0 FLOATING AND SINKING (15 LESSONS)

33.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) state Archimedes’ principle
b) verify Archmimedes’ principle
c) state the law of flotation
d) define relative density
e) describe the applications of Archimedes’ principle and relative density
f) Solve numerical problems involving Archimedes’ principle.
33.2.1 Archimedes’ principle, Law of flotation (experimental treatment)
33.2.2 Relative density
33.2.3 Applications of Archimedes’ principle and relative density
33.2.4 Problems on Archimedes’ principle
33.3.0 Project Work
33.3.1 Construct a hydrometer.
34.0.0 ELECTROMAGNETIC SPECTRUM (15 LESSONS)

34.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) describe the complete electromagnetic spectrum
b) state the properties of electromagnetic waves
c) describe the methods of detecting electromagnetic radiations
d) describe the applications of electromagnetic radiations
e) solve numerical problems involving c = fl
4.2.1 Electromagnetic spectrum
34.2.2 Properties of electromagnetic waves
34.2.3 Detection of electromagnetic (em.) radiations
34.2.4 Applications of e.m radiations (include greenhouse effect)
34.2.1 Electromagnetic spectrum
34.2.2 Properties of electromagnetic waves
34.2.3 Detection of electromagnetic (em.) radiations
34.2.4 Applications of e.m radiations (include greenhouse effect)
34.2.5 Problems involving c =f
35.0.0 ELECTROMAGNETIC INDUCTION 
(20 LESSONS)

35.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) perform and describe simple experiments to illustrate electromagnetic induction
b) state the factors affecting the magnitude and the direction of the induced emf
c) state the laws of electromagnetic induction
d) describe simple experiments to illustrate mutual induction
e) explain the working of an alternating current (a.c.) generator and a direct current (d.c.) generator
f) explain the working of a transformer
g) explain the applications of electromagnetic induction
h) solve numerical problems involving transformers.
35.2.1 Simple experiments to illustrate electromagnetic induction
35.2.2 Induced emf:
· Faradays’ law,
· Lenz’s law
35.2.3 Mutual induction
35.2.4 Alternating current generator, direct current generator
35.2.5 Fleming’s right hand-rule
35.2.6 Transformers
35.2.7 Applications of electromagnetic induction:
- induction coil,
- moving coil loudspeaker
35.2.8 Problems on transformers
35.3.0 Project Work
35.3.1 Construct a simple transformer.
36.0.0 MAINS ELECTRICITY (10 LESSONS)

36.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) state the sources of mains electricity
b) describe the transmission of electric power from the generating station
c) explain the domestic wiring system
d) define the Kilowatt hour
e) determine the electrical energy consumption and cost
f) solve numerical problems involving mains electricity
36.2.1 Sources of mains electricity
36.2.2 Power transmission (include dangers of high voltage transmission)
36.2.3  Domestic wiring system
36.2.4  Kw-hr, consumption and cost of electrical energy
36.2.5  Problems on mains electricity
36.3.0 Excursion
36.3.1 Field trip to a power station is recommended.
37.0.0 CATHODE RAYS AND CATHODE RAY TUBE
 (10 LESSONS)

37.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) describe the production cathode rays
b)  state the properties of cathode rays
c)  explain the functioning oil Cathode Ray Oscilloscope (C.R.0.) and of a Television tube (TV. tube).
d)   explain the uses of a Cathode Ray 0scilloscope
e) solve problems invoIving Cathode Ray Oscilloscope
37.2.1 Production of cathode rays cathode ray tube
37.2.2 Properties of cathode rays
37.2.3 C.R.O. and T.V. tubes
37.2.4 Uses of CR0.
37.2.5 Problems on C.R.O.
Note: Demonstration with CR0 is suggested.
38.0.0 X-RAYS (20 Lessons)

38.1.0 Specific Objectives
By the end of this topic, the learner should be able to:

a) explain the production X-rays
b) state the properties of X-rays
c)  state the dangers of X-rays
d)  explain the uses of X-rays
e) solve numerical problems involving X-rays
38.2.1 Production of X-rays, X-rays tube
38.2.2 Energy changes in an X-ray tube 
38.2.3 Properties of X-rays soft X-rays and hard X-rays
38.2.4 Dangers of X-rays and precautions
38.2.5 Uses of X-rays (Bragg’s law not required)
38.2.6 Problems on X-rays

39.0.0 PHOTOELECTRIC EFFECT (15 LESSONS)

39.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) perform and describe simple experiments to illustrate the photoelectric effect
b) explain the factors affecting photoelectric emission
c) apply the equation E = hf to calculate the energy of photons
d) define threshold frequency, work function and the electron volt
e) explain photoelectric emission using Einstein equation (h = hf + 1/2 mv)
f) explain the applications of photoelectric effect
g) solve numerical problems involving photoelectric emissions.
39.2.1 Photoelectric effect, photons, threshold frequency; work function, Planck’s constant, and electron volt.
39.2.2 Factors affecting photoelectric emission
39.2.3 Energy of Photons
39.2.4 Einstein’s equation (h = hf + 1/2 mv)
39.2.5 Applications of photoelectric effect:
- photo emissive,
- photo conductive,
- photovoltaic cells
39.2.6 Problems on photoelectric emissions
39.3.0 Project Work
39.3.1 Construct a burglar alarm.
40.0.0 RADIOACTIVITY (15 LESSONS)

40.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a) define radioactive decay and half-life
b) describe the three types of radiations emitted in natural radioactivity
c) explain the detection of radioactive emissions
d) define nuclear fission and fusion
e) write balanced nuclear equations
f) explain the dangers of radioactive emissions
g) state the applications of radioactivity
h) solve numerical problems involving half-life.
40.2.1 Radioactive decay
40.2.2 Half-life
40.2.3 Types of radiations, properties of radiations
40.2.4  Deteciors of radiation,
40.2.5  Nuclear fission, nuclear fusion
40.2.6  Nuclear equations
40.2.7  Hazards of radioactivity, precautions
40.2.8  Applications
40.2.9  Problems on half-life (integration not required)
 

41.0.0 ELECTRONICS (10 LESSONS)

41.1.0 Specific Objectives
By the end of this topic, the learner should be able to:
a)  state the differences between conductors and insulators
b) define intrinsic and extrinsic semi-conductors
c) explain doping in semi-conductors
d) explain the working of a p-n junction diode
e) sketch current-voltage characteristics for a diode
f) explain the application of diodes in rectification.
41.2.1 Conductors, semi-conductors, insulators
41.2.2 Intrinsic and extrinsic semi conductors
41.2.3 Doping
41.2.4 p-n junction diode
41.2.5 Applications of diodes: half wave rectification and full-wave rectification
41.3.0 Project Work
41.3.1 Construct a simple radio receiver
