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Mot i on

Speed, velocity and accel eration
D stance and sispl acenent

Not ati on

Uniformy accel erated bodies

Fal ling bodies

Projectiles

Force and Mbtion

Newt on's second | aw

Accel erating forces - horizontal and
vertical notion

Wor k, Energy and Power

Definitions, units, measurenent

Concept of work

Work done by constant and variable forces
Forns of energy - potential and kinetic
Conservation of energy

Rot ati onal Mbtion

Angul ar di spl acenent (radi ans)

Angl uar velocity and accel eration

Rel ati onshi p between |inear and angul ar
not i on

Monment of inertia of bodies

Ki netic energy of rotation

Tor que

Angul ar nonent um




UNIT #1 - Mdtion

General Objective

The student will be able to solve a nunber of varied probl ens
connected with the velocity, acceleration, tinme and distance that
a body requires while travelling horizontally and/ or vertically.

Specific Objectives

1.

10.

11.

12.

13.

14.

The student will know and be able to define the terns Rectilinear

and Curvilinear Motion.

The student will know and be able to define the terns Scal ar
and Vector Quantities.

The student will know and be able to define the difference
bet ween D stance and D spl acenent.

The student will know and be able to define the difference
bet ween Speed and Vel ocity.

To be able to explain the term Uniform Mtion.
\'I;ste able to state fromnenory the forrmula for UniformMtion
t.
To be able to explain the term Non-uniform Mtion.
To be able to state fromnenory the formula for Non-Uniform
Motion YAVE = _
t.

To be able to sketch the D splacenent-Tinme D agram
To be.able to sketch the Velocity-Tinme D agram
To be able to state the meaning of UniformAccel eration.
To be able to state fromnenory the fornmula for Uniform
Acceleration A=V - Vo = v

tf - to ~.

To be able to state fromnenory the fornula fro Uniform
Accel eration when to = 0: Vf - Vo = At.

To be able to state the formula in which displacenent is related

to initial velocity, acceleration and,tine.
S = Vot + At



To be able to state the formula in which displacenent is related
to initial velocity, final velocity and accel eration.
2 2
S=WM - Vo
2A

To know and_be able to stae acceleration due to gravity as
32.2 ft/sec

To be able to solve problens dealing with objects projected
vertically as to the height they will reach; how long it takes
to reach this height and the total tinme in the air.

To know and be able to calculate the two types of notion

involved in the flight of the projectile - horizontal and vertical.



UNIT #2° Force and Mdtion

General bjective

The student will be able to solve a nunber of different type
problens involving a force action on a body producing an accel eration
to the body.
Speci fic Cbjectives
1. The student will know and be able to state the second |aw
of notion:
a) |f an unbalanced force sets on a body it will accelerate in
the direction of the unbal anced force.
b) The acceleration will be proportional to the unbal anced force
and inversely proportional to the mass of the body.
2. To be able to state the second law in a formula F = na.
3. To be able to find the mass of a body by dividing the wei ght
by the acceleration due to gravity i.e. Mass = Wsl ugs.
g
4. To be able to apply the two laws of equilibriumEFXx and EFy = 0
in solving sone types of problens.
5. To be able to draw free body diagrans and show all the forces
acting.
6. To be able to adopt a sign convention that is consistent for
all the masses in the problem
7. To be able to wite as many equations as there are unknown
quantities.
8. To be able to state Newton's Third Law - for every action there
is an equal but opposite reaction.
9. To be able to apply the inertia-force nethod of analysis.
10. To be able to identify the "reaction"” nentioned in the 3rd
law as inertia force, the product of mass and accel eration
11. To be able to showwith the aid of a diagramthat a body
novi ng under the action of a force can be said to be in dynam c
equi |1 brium
12. To be able to solve problens dealing with rotating nasses by

placing it in dynamc equilibriumand then using the equations
of statics: EFx = 0 and EFy = 0.



UNIT #3 - Work; Energy and Power

CGeneral Objective

The student will be able to solve a nunber of problens by using
the concepts of work and energy. Power equivalents wll be found
by knowi ng the conversion factors.

Specific Cbjectives

P ow o

o

10.

11.

12.

13.

14.

15.

16.

To be able to define the term WrKk.
To be able to define the term Energy.
To be able to define the term Power.

To be able to cal culate work done by a force noving through
a distance - Wrk = F x D

To be able to distinguish between positive and negative worKk.

To be able to draw a free body diagramof all the forces
acting on a body.

To be able to determ ne direction body noves in and assign a
positive value to work done by force.

To be able to determne resistances to notion and assign a
negative value to work done by these resistances.

To be able to draw a graph of work done by plotting force against
di st ance.

To be able to determine the total work done by finding the
area under the curve on the graph.

To be able to determne the work done by finding the area
under the curve on the graph.

To be able to determ ne the anmpbunt of work a spring can do
when force is renpved.

To know and be able to state that the force required to stretch
or conpress a spring is proportional to the change in its |ength.

To know and be able to wite the formula which gives the
constant of proportionality or the spring constant - K= F/S

To be able to draw a work diagram for a typical spring which
has been stretched or conpressed.

To be able to state the units of energy.



17. To be able to explain the difference between potential energy
and ki netic energy.

18. To be able to state that a change in energy is evidence of
wor k done.

19. To be able to state the principle of conservation of energy.

20. To know and be able to state the kinetic energy fornula which
states KE. = HWGV .

21. To be able to define the term power.

22. To be able to express power mathematically as P = U
T.

23. To be able to express power as the product of force and
velocity P = FW

24. To know and be able to state the conversion factors: 1HP =
550 ft. |Ib/sec = 3300 ft. |Ib/MN.

1 WATT = .738 ft. |Db/sec 1 kw = 738 ft. |Db/sec.



.UNNT # 4 - Rotational Mbtion

CGeneral bjective

The student will be able to solve a nunber of problens dealing
with rotating bodys. Also the student will be able to determ ne the
the relationship that exists between |inear and angul ar notion.

Speci fic Cbjectives

1.

10.

11.

12.

13.
14.

To be able to state the defi

nition for notion - when an objects
position varies in space with ti

i me.

To recall and be able to state the difference between curvilinear
and rectilinear notion.

To recall and be able to stae the difference between:
a) Distance - A Scalar Quantity.
b) D splacenent - A Vector Quantity.

To know and be able to state the difference in clockw se
rotati on and counter-clockw se rotation.

To be able to state angular quantities in ternms of revolutions,
degrees or radians.

To be able to convert one quantity of rotation into any of the
other two eg. revolutions into radians or degrees.

To be able to define the term angul ar di splacement and express
it in radians.

To be able to define angular distance as a neasure of the tota
angl e turned.

To be able to state that Wonega) is the synbol used to designate
angul ar velocity = the rate of change of angul ar di spl acenent.

To be able to assign the proper units - radians per second
or revolutions per mnute to W

To be able to calculate the average angular velocity from the
formula - Wave = 9
t.
To be able to define 0 as a change in angul ar displ acenent.
To be able to define t as an increnment of elapsed tine.
To be able to calculate the average acceleration fromthe fornula-

AVE = W
t.



To be able to define Was a change in angular velocity.
To be able to define t as an increnent of elapsed tine.

To be able to recall the equations for uniformly accel erated
notion and using the synbols for angular notion produce the
set of three equations:

9 = Wt + t2

5
=W - W
t
2 2
e=wf - wo
To know and be able to state the relationship between |inear
and angul ar notion:

a) S =9
by v= W
c) A=

To know and be able to state the fornmula for acceleration of
a body to ward the centre of rotation (normal accel eration).

2
Am = V

To be able to apply the kinetic energy fornula fromunit #4
S.O #20 to a rotational application, where

V=W therefore KE. of Rotation = /2 WG (W) 2.

To be able to solve problens relating to rotating bodies and
their subsequent kinetic energies.
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