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Dear Children of Askari,

Fight the battle well.

Hold on to the faith, live a life you will never regret.

I have extracted the syllabus for Physics (SPA) 5056 from SEAB Website.

I have selected those definitions you need to know, from the syllabus.

I am providing you with some suggested solutions.

I hope it will be helpful.

1. Physical Quantities and Units 
Candidates should be able to: 

(d) state what is meant by scalar and vector quantities and give common examples of each
A scalar quantity is one which consists of magnitude only (Example: mass, time)

A vector quantity is one which consists of both magnitude and direction. (Example: force, acceleration)

2. Kinematics 
Candidates should be able to: 

(a) state what is meant by speed and velocity

Speed is a scalar quantity and it refers to the change in distance per unit time.

Velocity is a vector quantity ad it refers to the change in displacement per unit time.

(b) state what is meant by uniform acceleration and calculate the value of an acceleration using change in velocity / time taken

Uniform acceleration refers to a constant change in the velocity per unit time over a certain period of time.

3. Dynamics 
Candidates should be able to: 

(c) recall the relationship resultant force = mass x acceleration 

A force is defined as a push or a pull thatone object exerts on another.

4. Mass, Weight and Density 

Candidates should be able to: 

(a) state that mass is a measure of the amount of substance in a body 

Isn’t the answer obvious?

(b) state that the mass of a body resists a change in the state of rest or motion of the body 

Isn’t the answer obvious?

(c) state that a gravitational field is a region in which a mass experiences a force due to gravitational attraction

Isn’t the answer obvious?

5. Turning Effect of Forces 

Candidates should be able to: 

(a) describe the moment of a force in terms of its turning effect and describe everyday examples in terms of moments

Moment is a turning effect due to a force. It is defined as the product between the force and the perpendicular distance between the force and the pivot.

(d) state the principle of moments for a body in equilibrium
Principle of Moments states that for a body to be in equilibrium, the sum of the clockwise moment is equal to the sum of the anti-clockwise moments.

6. Pressure 

Candidates should be able to: 

(a) define the term pressure in terms of force and area and recall the relationship pressure = force/area
Isn’t the answer obvious?

7. Energy, Work and Power 

Candidates should be able to: 

(b) state the principle of the conservation of energy

Principle of Energy Conservation states that energy cannot be created or destroyed. It can only be converted from one form to another.

8. Thermal Properties of Matter 

Candidates should be able to: 

(b) define the terms heat capacity and specific heat capacity 

Heat capacity refers to the energy required to increase the temperature of an object by 1 o Celsius.
Specific heat capacity refers to the energy required to increase the temperature of 1 kg of a substance by 1 o Celsius

(g) define the terms latent heat and specific latent heat 

Latent heat is the energy required to change any substance from one state to another state without any change in temperature.
Specific latent heat is the energy required to change 1 kg of a substance from one state to another state without any change in temperature.

9. General Wave Properties 

Candidates should be able to: 

(a) describe what is meant by wave motion as illustrated by vibrations in ropes and springs and by waves in a ripple tank 

Wave motion is the spreading of disturbances from one point to another point. Energy is carried along by these disturbances.

(b) state what is meant by the term wavefront
Wavefront is an imaginary line drawn on a wave hat joins all the points which have the same phase of vibration.

(d) define speed, frequency, wavelength, period and amplitude

Speed is the distance of the wave travelled in one second.
Frequency is the number of complete waves in one second.

Wavelength is the shortest distance between any two points on the wave that are in phase.

Period is the time taken for one complete wave. (don’t mix this up with the period for one oscillation)
 (g) *compare transverse and longitudinal waves and give suitable examples of each
Transverse waves refer to waves that travel in a direction perpendicular to the direction of vibration. 
(Example: Water Waves, Slinky Spring & all the wave types in the Electromagnetic Spectrum)

Longitudinal waves refer to waves that travel in a direction parallel to the direction of vibration. 
(Example: Sound Waves & Slinky Spring)

10. Light 

Candidates should be able to: 

(a) define the terms used in reflection, including normal, angle of incidence and angle of reflection 

Draw a diagram to help you to define.
(c) define the terms used in refraction, including angle of incidence, angle of refraction and normal 

Draw a diagram to help you to define.

(f) define refractive index of a medium in terms of the ratio of speed of light in vacuum and in the medium 

Isn’t the answer obvious?

(g) define the terms critical angle and total internal reflection 

Critical angle is the value of the angle of incidence in the optically denser medium such that the corresponding angle of refraction in the optically less dense medium is 90o.

Total internal reflection is a phenomenon which occurs when a ray of light travels from an optically denser medium into the optically less dense medium and it is NOT refracted into the optically less dense medium. The ray of light is reflected back to the optically denser medium. 

(j) define the term focal length 

Focal length is the distance between the optical centre of the lens to the focal point.

(l) define the term linear magnification

Linear magnification is the ratio between the height of the image to the height of the object.

11. Sound

Candidates should be able to: 

(g) define ultrasound and describe one use of ultrasound, e.g. cleaning, quality control and pre-natal scanning

Ultrasound refers to sound with frequencies above the upper limit of human audible frequency range.

12. Current Electricity

Candidates should be able to:
(a) state that current is a rate of flow of charge and that it is measured in amperes 

 Isn’t the answer obvious?

(e) define electromotive force (e.m.f.) as the work done by a source in driving a unit charge around a complete circuit 

Isn’t the answer obvious?

(h) define the p.d. across a component in a circuit as the work done to drive a unit charge through the component 

Isn’t the answer obvious?

(i) state the definition that resistance = p.d./current

Isn’t the answer obvious?

13. Practical Electricity 

Candidates should be able to: 

(h) state the meaning of the terms live, neutral and earth

When an appliance is LIVE, there is current flowing from the mains to the appliance.

When an appliance is neutral, there is a path for the current to flow from the appliance back to the mains

When an appliance is earthed, there is a path from the metal casing to the ground (Earth), this is to allow the current to flow to the metal casing to ground (Earth) when the metal becomes live.
14. Nucleus 

Candidates should be able to: 

(b) define the terms proton number (atomic number) Z and nucleon number (mass number) A 

Proton number (Atomic Number) refers to the number of protons in an atomic nucleus.

Nucleon number (Mass Number) refers to the total number of protons and neutrons in the nucleus.

(d) define the term isotope and, using nuclide notation, explain how one element may have a number of isotopes

Isotope refers to atom of the same element with the same proton number but different nucleon number

SUMMARY OF KEY QUANTITIES, SYMBOLS AND UNITS
Students should be able to state the symbols for the following physical quantities and, where indicated, state the units in which they are measured. Students should be able to define those items indicated by an asterisk (*). 
	Quantity 
	Symbol 
	Unit 

	length 

	l, h ... 
	km, m, cm, m 

	area
 
	A 
	m2, cm2 

	volume 
	V 
	m3, cm3 

	weight*
 *Weight is defined as the gravitational pull due to the Earth’s gravitational pull.


	W 
	N* 

	mass 
	m, M 
	kg, g, mg 

	time 
	t 
	h, min, s, ms 

	density*
* Density is defined as mass per unit volume.

 
	ρ 
	g/cm3, kg/m3 

	speed* 
*Speed is defined as the distance moved per unit time.


	u, v 
	km/h, m/s, cm/s 

	acceleration* 
*Acceleration is the change in velocity per unit time.


	a 
	m/s 2 

	acceleration of free fall 
	g 
	m/s2, N/kg 

	force* 
*Force is defined as a push or a pull one object exert on another object.


	F, P... 
	N 


	moment of force* 
*Moment is defined as the turning effect of a force. It is the product between the force and the perpendicular distance between the force and the pivot.


	                            N m 

	work done* 
*Work done is the defined the product between the force and the distance in the line of the application of the force.


	W, E 
	J*, kW h* 

	energy 
	E 
	J 

	power* 
*Power is defined as the rate at which work is done.


	P 
	W* 

	pressure* 
*Pressure is defined as force per unit area.


	p, P 
	Pa*, N/m2 

	atmospheric pressure 
	                          use of millibar 

	temperature 
	θ, t : T 
	°C: K 

	heat capacity 
	C 
	J/ºC, J/K 

	specific heat capacity*
*Specific heat capacity is the amount of heat needed to increase the temperature of 1 kg of a substance by 1oC.


	c 
	J/(g °C), J/(kg K) 

	latent heat 
	L 
	J 




	specific latent heat*
*Specific latent heat is the amount of heat needed to change 1 kg of a substance from one state to another state without any change in temperature.
 
	l 
	J/kg, J/g 

	frequency* 
*Frequency is defined as the number of complete waves in one second. 

	f 
	Hz 

	wavelength* 
*Wavelength is the shortest distance between any two points on the wave that are in phase.


	λ 
	m, cm 

	focal length 
	f 
	m, cm 

	angle of incidence 
	i 
	degree (°) 

	angles of reflection, refraction 
	r 
	degree (°) 

	critical angle 
	c 
	degree (°) 

	potential difference*/voltage 
*p.d. across a component in a circuit as the work done to drive a unit charge through the component

	V 
	V*, mV 





	current*
*Current is defined as the amount of charge flowing through a particular point in one second.

	I 
	A, mA 

	charge 
	q, Q 
	C, A s 

	e.m.f.* 
*electromotive force (e.m.f.) as the work done by a source in driving a unit charge around a complete circuit

	E 
	V 

	resistance 
	R 
	Ώ 


