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PHYSICS FHY 125-4
COURSE NAME CODE NO.

TOTAL CREDITS 4

PREREQUISITE(S);

| . PHI LOSOPHY/ GOALS: This course will provide both a review
of, and a nore in depth study of many of the concepts of

applied physics introduced in secondary school physics

courses. An attenpt will be made to limt the topics to

t hose which should be relevant to the flight student.

| I . STUDENT PERFORMANCE CBJECTI VES ( QUTCOVES) :

Upon successful completion of this course the student will:

1) in his/her own words write definitions for the concepts introduced;

2) answer questions requiring a knowl edge of the concepts presentg’/:

3) respond to questions requiring extrapolation of the course content;

4) solve problens requiring an understanding of the course theory;

5) apply.the know edge to other courses which are 'physics based'.

1. TOPICS TO BE COVERED: Approxi nate Ti me
Franes ((otional )

1) | NTRCDUCTI ON 8 hours

2) MECHANICS - STATICS & DYNAM CS 28 hours

3) PROPERTIES OF SOLIDS, LIQUIDS & GASES 14 hours

4) TEMPERATURE & HEAT 14 hours

5) WAVE MOTION & SOUND (See | X - Special Notes)



V.

PHYSI CS PHY125- 4

LgARW NG ACTI M TI ES

| NTRCDUCTI ON

a)

b)

d)

nmat hemati cs of basi c physics
1) Read chapter 1 of reference A

2) Review the mathematical concepts as presented
in chapter 1 of reference A

3) Answer the questions and sol ve the problens as
presented in chapter 1 of reference A

4) Read chapter 2 of reference A

5) Answer the questions and sol ve the probl ens
assigned fromchapter 2 of reference A

units of neasurenent

1) List the three nost commonly used systens of
units in use in science and engi neeri ng:
1) the S.1. netric system
i1) theold CGS, netric system
li1) the Inperial systemof units (the British
Engi neering system& the United States

Qustunmary systemn.
Abase' quantities and “base' units

1) Define 'base’ quantities and list the 7 base
quantities.

2) List the 3 "nost common" base quantities.

3) State the units and the proper abbreviation
for the 3 nost common base quantities in each
of the three systens of units of b-1 above.

4) Define 'derived quantities and list at |east
a dozen exanpl es of derived quantities,

S.1, prefixes and their abbreviations

1) List the S.I. netric prefixes along with their
proper abbreviations and mat hematical neani ngs
I n descendi ng order from'tera to 'femo',

2) Set up tables of netric |ength nmeasurenent,
area nmeasurenent, "dry" vol une nmeasurenent,
"fluid* volume neasurenent, and nass neasur enent
Each table wll illustrate the unit, its
abbrevi ation and neaning for the prefixes
from'kilo" to 'mlli".

3) State 2 conversion factors used to convert
from"dry" vol une neasurenent to "fluid"
vol une neasurenent in the S.1. netric system

Gont i nued .



PHYSI CS PHY125-4

V. LEARWMS ACTM TIES (continued from page 3)

e)

f)

9)

"derived quantities and 'derived units

1) Recall the definition of derived quantities
froml-c-4 above.

2) List at least a dozen exanples of derived
quantities as in |-c-4 above. For each of
these exanples wite the proper units al ong
W th proper abbreviations in both the S. I,
netric systemand the Inperial System

conversion of units of neasure

1) dven access to the proper conversion factors
convert units of neasurenent in the S 1.
netric, CG. S. netric and the |nperi al
systens of measurement. Recall the method
of conversion that involves multiplying by
ratios equal to 1.

significant figures and h) 'accuracy’ and 'precision

1) Explain what is nmeant by an 'exact' nunber.
2) Explain what is neant by an 'approxi mate' nunber

3) Explain what is nmeant by the term 'accuracy' of
a neasur enent.

4) Explain what is nmeant by the term ' precision* of
a measur enent .

5) Discuss the difference between the two terns
"precision' and 'accuracy' and give exanpl es of
nmeasur enent s havi ng vari ous degrees and
conbi nati ons of accuracy and preci sion-

6) List the 6 rules for determning whether a
digit in a measurenent is 'significant' or
not .

7) Determne the accuracy and the precision of any
gi ven neasur enent .

8) State the rule used to determne the accuracy of
the product or quotient of neasurenents which
are nmultiplied or divided.

9) State the rule used to determne the precision
of the sumor difference of neasurenents which
are added or subtracted.

Conti nued . .-



PHYSI CS PHY125- 4

IV, 1 FARM MG ACTIMTIES (continued from page 4)
i) 'vector' and 'scalar' quantities
1) Recall the definition of 'scalar' quantities.
2) List at least 10 exanples of scalar quantities.
3) Recall the definition of 'vector' quantities.
4) List 6 exanples of vector quantities.

5) Wite a definition for 'force' incorporating
Newton's first law of notion to expand upon
the definition.

6) Recall that force is a vector quantity.
7) Wite a definition for 'resultant force*.

8) By neans of the 'parallel ogrammethod of vector
addition determne the resultant of two vectors
usi ng both a graphical and a nat henati ca
appr oach.

9) By neans of the 'polygon nethod of vector
addition determne the resultant of two or nore
vectors.

10) BK means of the 'nethod of conponents' calculate
the resultant of two or nore vector quantities.

11) Read chapter 3 of reference A and chapter 1 of
reference B

12) Answer the questions and sol ve the probl ens as
presented fromchapter 3 of reference A and
chapter 1 of reference B.
Il MECHAN CS - STATICS & DYNAM CS
a) forces

1) Recall the definition of 'force' froml-i-5
above.

2) State the units of force in each of the S |
netric, CG.S. netric and I nperial systens
and wite the proper abbreviations for each.

b) the distinction between 'nass’ and 'wei ght'
1) Wite a definition for the concept of 'nass'.
2) Wite a definition for the concept of ' weight

3) ldentify clearly the distinction between the
two quantities *mass' and 'weight'.

Conti nued ., ..



PHYSICS PHY 125-4

V. LEARMIMG ACTIVITIES (continued from page 5)

c)

d)

f)

‘di stance’ and ' displ acenent’
1) Wite a definition for the term ' di stance'.
2) Wite a definition for the term 'displ acenent'.

3) Recall that 'distance' is an exanple of a
scalar quantity while 'displacement' is an
exanpl e of a vector quantity.

"speed’ and 'vel ocity’

1) Wite a definition for the term 'speed' .

2) Wite a definition for the term'velocity'

3) Recall that 'speed is an exanple of a scalar
quantity while *velocity' is an exanple of a
vector quantity.

4) Solve problens that illustrate the distinction
between the terns 'distance’ and 'displ acenent’
and the terns 'speed’ and 'velocity'.

5) Explain what is nmeant by the term 'uniform
notion'.

6) Explain what is neant by the term 'non-uniform
notion'.

7) Wite the equations for 'average speed" and
"average velocity'- Illustrate how each nay be

determned given a 'displacenent versus tine'
curve.

accel eration
1) Wite a definition for the term 'accleration'.

2) For 'uniformaccleration' indicate howthe
accel eration may be determned froma given
"velocity versus tine' curve.

equations for uniformy acclerated notion

1) List the 4 equations for 'uniformy accelerated
notion'.

2) Solve sanpl e problens dealing with uniformy
accel erated notion as introduced in class.

E) the acceleration due to gravity - 'free fall’

1) Explain how the acceleration due to gravity
IS deBendent ugon the size, nass and density
of a body in the presence of air resistance
and denonstrate how the 'termnal velocity'
of a given body nmay be altered.

Cont i nued
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IV, LQARM W5 ACTM TIES  (conti nued from page 6)

h)

i)

2) State the values for the accel eration due
to gravity in the absence of air resistance
in each of the S.I, netric, C Q'S netric
and Inperial systens of neasure.

3) Sol ve exanpl e problens as presented in class
dealing with the acceleration due to gravity.

4) Describe what is nmeant by the term 'projectile'
and cite the difference or differences between
a 'projectile’ and a 'mssile*.

5) Wsing the equations of uniformy accel erated
nmotion of II-f-1 above devel op the 6 equations
of projectile notion.

6) Sol ve exanpl e problens as presented in class
dealing with projectile notion.

7) Read chapter 4 of reference A and chapter 4
of reference B

8) Answer the questions and solve the probl ens as
presented fromchapter 4 of reference A and
chapter 4 of reference B.

Newton's first lawof notion - the law of inertia

1) Wite a verbal statenment of Newton's first |aw
of notion and denmonstrate an understandi ng of the
| aw by applying it to exanples presented In class

Newt on' s second | aw of notion

1) Wite a verbal statenment of Newton's second |aw
of notion.

2) Wite a nmathematical statenent (an equation) of
Newt on's second |law of nmotion. |Indicate the
proper units for each of the variables invol ved
In each of the S'1. netric, CGS. netric and
| nperi al systens of neasure.

Newton's third |aw of notion

1) Wite a verbal statement of Newton's third |aw
of notion and denonstrate an understandi ng of
tlhe law by applying it to exanples presented in
cl ass.

2) Read chapter 5 of reference A and chapter 5 of
ref erence B.

3) Answer the questions and sol ve the probl ens as
presented fromchapter 5 of reference A and
chapter 5 of reference B.

Conti nued . -e.



PHYSI CS PHY125-4

V4 LEARN NG ACTITM TTES (conti nued from page 7)
k) wor k
1) Wite a definition for the concept of 'work'.

2) Recall the equation for 'work' in its nost
general form

3) Wite a definition for the concept of 'energy',

4) List the proper units of work and energy in
each of the S.1- netric, CGS. netric and
| nperial systens of neasure.

1) kinetic energy

1) Wite a definition for the concept of 'kinetic
energy' .

2) Recall the equation for 'kinetic energy',
n gravitational potential energy

1) Wite a definition for the term 'gravitational
potential energy'.

2) Recall the two equations for 'gravitational
potential energy'-e

n) conservation of energy

1) Wite verbal statenents for each of the 'law
of conservation of energy’ and the 'law of
conservati on of nechani cal energy'.

2} Sol ve exanpl e problens as presented in class

dealing with work, kinetic energy, gravitational
potential energy and the |aw of conservation of
nechani cal energy.

3) Answer the questions and solve the probl ens as
presented from chapter 6 of reference A and
chapter 6 of reference B.

0) power
1) Wite a definition for the term ' power*.
2) Recall two equations for calculating 'power'.

3) List the proper units of power in each of the
S.1. metric and Inperial systens of mneasure,

4) State the relationship between the unit known
as the 'horsepower' and the Inperial unit of
power .

5) State the relationship between the unit known as
the 'horsepower' and the 'watt' and the 'kilowatt'

Cont i nued. . ..
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V. \ PARM MG ACTM TIES (continued from page 8)

6) Sol ve exanpl e problens as presented in class
dealing with 'power',

7) Answer the questions and solve the problens as
assigned fromchapter 6 of reference A and chapter
6 of reference B,

p) efficiency

1) Explain with the aid of a diagramwhat is neant
by the term 'efficiency'.

2) Wite an equation for the term 'efficiency',
q) nechani cal advantage (actual)

1) Explain with the aid of a diagramwhat is neant
by the concept of a 'sinple nachi ne*.

2) Wite a definition for the term ' (actual)
mechani cal advant age'.

3) Wite the equation for '(actual) nechani cal
advant age' .

r) velocity ratio (ideal nechani cal advantage)

1) Wite a definition for the term 'velocity ratio’
or 'ideal mechanical advantage'.

2) Wite the equation for 'velocity ratio' or
"ideal nechani cal advantage'.

s) sone sinpl e nachi nes

1) Aﬁ)ply the concepts of learning activities
I1-p, Il-q and 1l-r above to probl ens involving
'sinpl e machi nes' such as: the 'lever', the
“inclined plane', the 'screw, the 'wheel & axle',
"pulleys and pulley systens', 'gears and gear
systens' and the '"hydraulic jack'.

2) Answer the questions and solve the problens as
assigned fromchapter 7 of reference A and
chapter 7 of reference B.

t) angul ar neasur enent

1) Recall, with the aid of a diagram the neaning
of and the relationship between the various
units of angular neasure: the 'revolution', the
"degree', 'mnute' & 'second and the 'radian*.

2) Wite the definition for the concept of 'angul ar
di spl acenent ' .

3) Develop the mathematical relationship between
“angul ar di splacenent’ and 'linear displacenent'
for a point on a rotating body.

Conti nued ....
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PHYSICS PHY 125-4

V. LEARNING ACTIVITIES (continued from page 9)
u) angular velocity

1) Wite the definition for the term '"angul ar
vel ocity'.

2) Develop the mathenmatical relationship between
“angul ar velocity' and 'linear velocity' for
a point on a rotating body.

angul ar accel eration and centripetal acceleration

1) Develop the mathematical relationship between
"angul ar acceleration' and 'linear acceleration'
for a point on a rotating body which has a
change of angul ar velocity with respect to tinme.

2) D stinguish between 'angul ar accel eration' and
‘centripetal acceleration'.

3) Wite the definition for the term 'centripetal
acceleration' or 'nornal acceleration'.

4) State the equations used to calculate 'centripetal
or 'normal' acceleration for a body rotating wth
a constant angul ar velocity.

centripetal and centrifugal forces

1) Explain what is neant by the terns 'centripetal
force' and 'centrifugal force' and discuss the
the rel ationship between the two in terns of
Newton's third law of notion from | earning
activity I1-j-1.

2) Answer the questions and sol ve the problens as
assigned fromchapter 8 of reference A and chapter
9 of reference B,

nonentum , y) inpulse and z) conservation of nonentum

1) Read and be hel d responsible for the contents of
chapter 6 of reference A dealing wth 'nonentum,
"inpul se' and the 'conservation of monmentum .

2) Wite a definition for the concept of 'nonentum.
3) Wite an equation for the concept of ' nomentum.
4) Wite a definition for the concept of 'inpulse'.
5) Wite an equation for the concept of 'inpulse'.

6) Explain the relationship between "inpul se' and
" monent un .

7) Wite a verbal statenment of the 'law of
conservation of nonmentun -

Cont i nued
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IV, | PARM MG ACTIMTIES (continued from page 10)

8) Sol ve the exanple problens as presented in
class involving the Frl nci pl es of "inpul se*
and 'nmonmentum. Apply the equation relating
"thrust', the 'velocity of the exhaust gases
relative to the rocket notor' and the 'tine
rate of change of fuel nass' to a sinplified
anal ysi s of rocket propul sion problens.

9) Answer the questions and sol ve the problens
as assigned fromchapter 6 of reference A and
chapter 8 of reference B,

MECHAN CAL PRCPERTI ES OF SQLIDS, LIQU DS & GASES

a)

nmass density
1) Wite the definition for the term 'nmass density
2) Wite the equation for the term 'nmass density*.

3) List the ﬁroper units for 'nass density' in
each of the S.I. netric, CGS netric and
| nperial systens of units.

b) wei ght density

d)

1) Wite the definition for the term 'wei ght
density'.

2) Wite the equation for the term 'weight density'

3) List the proper units for 'weight density' in
each of the S.1. netric, CGS netric and
I nperial systens of units.

4) Wite the equation that relates nathenatically
"nmass density' and 'weight density*.

specific gravity

1) Wite a definition for the term 'specific
gravity' .

2) Wite the equation for the term 'specific
gravity' e

3) List the values for the 'nass density*, the
"weight density' and the 'specific gravity' of
pure water at 1ts tenperature of maxi numdensity

pressure

1) Wite the general equation for the term
"pressure’.

Cont i nued
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A4 LEARWMS ACTIM TIES (conti nued from page 11)
e) units of pressure neasurenent

1) List the units used to measure pressure in
the S I- netric and the Inperial system of
measur e.

2) ldentify the relationships that exist anong
the various units of pressure measurenent
including: 1b/in?, kPa, Nnft, atnosphere,
nmb, in. of H, cmof Hy, mmof Hg, ft of water
and mof water.

f) pressure at a depth in a liquid

1) Wite the two equations used to deternmine the
pressure exerted by a colum of |iquid.

2) Discuss the relationship that exists, if it
exists at all, between the pressure at a given
depth in a given liquid and the shape of the
cont ai ni ng vessel .

g) Pascal's |law

1) Wite a verbal statenment of Pascal's |aw and
denonstrate an understanding of the |aw by
applying it to exanples presented in class.

h) the hydraulic press

1) Recall fromlearning activity Il-s-1 that a
hydraulic jack is an exanple of a 'sinple
machi ne' .

2) Solve the exanpl e problens as presented in
class involving applications of Pascal's |aw
to hydraulic presses, hydraulic jacks, hydraulic
br akes, etc..

Archi medes' principle

1) Denonstrate an understandi ng of the cause of
the force of buoyancy. Do so by devel opi ng
the relati onship that exists between the
buoyant force acting on an object either
subnerged or floating, and the weight of the
di spl aced fluid.

2) Wite a verbal statenent of Archinedes'
principle and denonstrate an under st andi ng of
the principle by applying it to exanples
presented I n class.

Cont i nued ..



-13-

PHYSI CS PHY125- 4

IV, LEARNI NG ACTTM TIES (continued from page 12)

1)

tt)

absol ute pressure and gauge pressure

1) List at least 8 equivalent values for
standard at nospheric pressure.

2) Describe what is neant by the term 'vacuum
Bayl ng particular attention to the distinction
etween 'partial vacuum and 'total vacuum .

3) Wite a definition for the term 'gauge pressure',
4) Wite a definition for the term 'absol ute

pressure' e

5) Wite the equation that relates 'absolute
pressure', ‘gauge pressure' and 'atnospheric
pressure' -

at nospheri c pressure

1) Refer to learning activities IIl-j-1,2,5.

2) Solve the problens as presented on probl em
sheets 2, 3 and 4 dealing with hydrostatic
ressure, problemsheet 6 dealing with Pascal's
aw and the probl em sheet dealing with
Ar chi medes' principl e,

2) Answer the questions and sol ve the probl ens
as assigned fromchapters 10, 11 and 12 of
reference A and chapters 12 and 13 of reference

|V TEMPERATURE AND HEAT

a)

b)

tenperature

1) Read the handout titled 'H storical Sketch
on the Nature of Heat'.

2) Discuss what is neant by the term 't hernal
energy'.

3) Wite 2 definitions for the concept of
"tenperature'.

tenperature scales and c) absol ute tenperature scal es

1) List the four nmost commonly used tenperature
scales along with the proper abbreviations for
eaclh of the '"units of tenperature' on each
scal e.

2) On each of the tenperature scal es above, recall
the val ue of each of the follow ng tenperatures;
the "boiling point' of water, the 'freezing
point' of water and the tenperature known as

"absol ute zero*e

Cont i nued
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PHYSI CS PHYI 25. 4

(A4 LEARNI NG ACTIM TIES (continued from page 13)

d)

f)

3) State the nathematical relationships that
exi st between (i) the Celsius and the
Fahrenheit tenperature scales; (ii) the
Cel sius and the Kelvin tenperature scal es;
and (iii) the Fahrenheit and the Ranki ne
t enper at ure scal es.

4) Explain what is neant by the concept of
"absol ute zero' nmaking reference to the terns
" tenperature' and 'thermal energy' in your
expl anat i on,

5) A@ven a tenperature on any one of the four
tenperature scales of learning activity |V-b-1,
convert this tenperature to an equi val ent
val }Je on each of the remaining three tenperature
scal es.

heat

1) Explain the nmeaning of the concept of 'heat'.

2) Distinquish clearly between the concept of
"heat' and the concept of 'tenperature’ as
defined in learning activity |V-a-3.

| i near expansi on of solids

1) List the 3 factors that determne the anount
of 'linear expansion' of a solid.

2) Explain clearly the nmeaning of the term
‘coefficient of |inear expansion'.

3) Wite the equation used to determne the anount
of linear expansion for a solid subjected to a
change in tenperature.

4) Sol ve the exanple problens as presented in class
dealing wth li1near expansion of solids.

area expansi on of solids

1) List the 3 factors, th?t det ?rgl ne the anount
of "area expansion' of a solid.

2) Explain clearly the meaning of the term
‘coefficient of area expansion'.

3) Wite the equation used to determne the anount
of area expansion for a solid subjected to a
change in tenperature.

4} D scuss the relationship that exists between
the 'coefficient of area expansion' for a solid
and the corresponding 'coefficient of |inear
expansi on' .

5) Solve the exanple problens as presented in class
dealing with area expansi on of solids.

Cont i nued



-15-

PHYSI CS PHY125- 4
IV, LEARM NG ACTIM TIES (continued from page 14)
g) vol une expansion of solids

h)

j)

1) List the 3 factors that determ ne the anount
of 'volune expansion' of a solid.

2) Explain clearly the neaning of the term
"coefficient of volune expansion'.

3) Discuss the relationship that exists between
the 'coefficient of volunme expansion' for a
solid and the corresponding 'coefficient of
| i near expansi on*.

4) Wite the equation used to determ ne the anmount
of vol une expansion for a solid subjected to a
change in tenperature,

5) Solve the exanpl e problens as presented in class
deal i ng wi th vol ume expansi on of solids.

vol une expansi on of |iquids

1) Indicate how one woul d determne or where one
woul d find the 'coefficients of vol une expansion'
for 1iquids.

2) Solve the probl ens and answer the questions as
assigned fromchapter 14 of reference A and
chapter 15 of reference B.

3) Discuss in detail the unusual behavi our of
water with regard to its volune and density
as a function of tenperature. Explain how it
is that small northern |lakes do not freeze solid
during the winter nonths and as a result are
able to support life.

Boyl es' gas | aw
1) Wite a verbal statenent of Boyle's gas |aw

2) Wite a mathematical staterment (an equati on)
of Boyle's |aw

3) Solve the exanpl e problens presented in class
dealing with the rel ationshi ps between vol une
and pressure for a gas at constant tenperature.

Charl es' gas | aw
1) Wite a verbal statenent of Charles' gas |aw

2) Wite a mathenatical statenent (an equati on)
for Charles' |aw

3) Solve the exanﬁl e problens presented in class
dealing with the relationshi ps between vol une
and tenperature for a gas at constant pressure.

Cont i nued
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(A4 LEARWWS ACTITM TIES (continued rrom page \D)

k) Gay-Lussac's gas |aw

1)

1)
2)

3)

YVite a verbal statement of Gay-Lussac's gas
aw.,

Wite a mathematical statenent (an equati on)
for Gay-Lussac's |aw

Sol ve the exanpl e problens presented in class
dealing with the relatlonshlps bet ween pressure
an? tenperature for a gas held at constant

vol une.

the general gas |aw

1)

2)

3)

uni

Wite an equation for the 'general gas |aw
indicating clearly the nmeaning of all terns.

Sol ve the_exanﬁle probl ens presented in class
dealing with the rel ati onshi ps between vol une,
tenperature and pressure for a gas of constant
Mass.

Answer the questions and solve the problens as
assigned fromchapter 13 of reference A and
chapter 16 of reference B

ts of heat neasurenent

1)

2)

List the various units used to neasure heat
content and for each unit explain clearly its
neani ng or definition.

State the rel ationships that exist between the
units of heat content including: the calorie,
tne kilocalorie, the joule, the B.T.U and the
therm

speci fic heat capacity

1)
2)

3)

4)
5)

6)

Explain the neaning of the term 'specific heat
capacity'.

Wite an equation for the term 'specific heat
capaci ty*.

List the units of specific heat caB?city in the
S.1. netric, CGS. netric, '*odd" MK S. nmetric
and | nperial systens of neasure.

Wite a definition for the concept of 'sensible
heat .

Wite the equation used to determne the
"quantity of sensible heat'.

State the value for the specific heat capacity

of water in each of the systens of neasure
listed in learning activity |V-n-3.

Cont i nued
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V. t gARWMG ACTIMTIES (continued from page 16)

0) changes of state

p)

Q)

1)

Explain clearly what is neant by a 'change of
state'.

2) Wite the proper termfor and discuss the

3)

processes that occur for each of the follow ng
changes of state: fromsolid to liquid; from
liquidto solid; fromliquid to gas; from gas
toliquid; fromsolid to gas; fromgas to solid.

Explain what is neant by the state known as a
‘pl asnma’ .

specific latent heat of fusion

1) Explain the neaning of the term 'specific |atent
heat of fusion'.

2) Wite an equation for the term 'specific |atent
heat of fusion'-

3) List the units of 'specific latent heat of fusion
inthe S.I. netric, GS netric, "old" MK S.
netric and Inperial systens of neasure.

4) State the value of the specific |latent heat of
fusion for water in each of the systens of
neasure listed in learning activity |IV-p-3
abovee

specific latent heat of vapourization

1) Explain the neaning of the term 'specific |atent
heat of vapourization'.

2) Wite an equation for the term 'specific |atent
heat of vapourization'.

3) List the units of 'specific latent heat of _
vapouri zation' inthe S.I. netric, CGS netric,
"old" MK S. netric and Inperial systens of
measur e.

4) State the value of the specific |atent heat of

5)

6)

vapouri zation for water 1n each of the systens
01;) neasure listed in learning activity 1V-g-3
above.

Sol ve the exanpl e probl ens as presented in class
dealing wth 'sensible' heat, 'latent heat of
fusion', 'latent heat of vapourization' and
"heat | oss/heat gain".

Answer the questions and sol ve the problens as
assigned fromchapters 14 and 15 of reference
A and chapter 18 of reference B.

Cont i nued
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LEARNI NG ACTITM TIES (continued from page 17)

r) nethods of heat transfer

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

Read chapter 16 in reference A and be
responsible for its contents.

Describe in detail the processes involved wth
each of the three nmethods of heat transfer,
nanmel y: 'conduction', 'convection' and
"radiation'.

List the factors that determne the rate at
whi ch heat will flow by conduction through a
surface,

Wite the equation used to cal cul ate the anount
of heat transfered by conduction through a
surface of given surface area and thi ckness,
subj ected to a given tenperature difference for
a given period of tine.

Sol ve the exanpl e probl ens as presented in
class dealing with the equation of |earning
activity IV-r-4.

Descri be what is meant by the term"' Rval ue"
and wite the equation that relates the
R-value to the "thernmal conductivity" of a
materi al .

Describe the means by which the 'thermal
conductivity' of a naterial may be determ ned.

Expl ain what is nmeant by the concept of an
"ideal bl ackbody'.

Wite a verbal statement for the 'Stefan-
Bol t zmann | aw of radiation'.

Wite a mathenatical statenment (an equati on)
for the 'Stefan-Boltznann | aw of radiation'
and use the equation to sol ve exanpl e probl ens
as presented in class.

Descri be several applications that either use
heat transfer nethods to advantage or try to
limt the transfer of heat by these nethods.

Answer the questions and sol ve the problens as
assigned fromchapter 16 of reference A

Cont i nued
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V. | EARM WG ACTIMTi ES (continued from page 18)
V. VWAVE MOTI ON AND SOUND
3) periodic notion

1) Describe clearly and give exanples of 'periodic

notion' .
b) Hooke's | aw

1) Wite a verbal statenent of 'Hooke's |aw,

2) Wite a mathenatical statenment (an equati on)
for 'Hooke's |aw .

3) Sol ve exanpl e problens as introduced in class
deal ing wi th Hooke's | aw

c) sinple harnonic notion

1) Explain the neaning of the term 'sinple harnonic
notion'.

2) D stinguish between the terns 'periodic notion'
and 'sinple harnonic notion*,

3) Wite the equation describing the relationship
between the 'acceleration' and the 'displacenent
fromthe equilibriumposition' for a point 'mnass'
under goi ng 'sinple harnonic notion'.

d) period, frequency and anplitude

1) Explain clearly the nmeaning of the term 'period
of a sinple harnonic notion.

2) Explain clearly the meaning of the term
'frequency' of a sinple harnonic notion.

3) Wite the equation that describes the relation-
ship between the 'period and the 'frequency'
of a sinple harnonic notion.

4) Explain clearly the nmeaning of the term
"anplitude' of a sinple harnonic notion.

5) Wite the equation that relates the 'period of
a sinple harnonic notion of a nass oscillating
on the end of a vertical spring to the val ues of
the mass and the spring constant of the spring.

6) List the various units that nmay be used to
express the frequency of a sinple harnonic notion

7) Explain clearly what is neant by the terns
‘resonance’ and 'resonant frequency'.

Conti nued ...
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V. | pARTIMGACIIMTIES (continued from page 19)
e) types of waves

1) Describe clearly what is neant by and give
several exanpl es of * transverse waves'.

2) Describe clearly what is neant by and give
several exanples of 'longitudinal waves'.

3) Explain, the nmeaning of the terns ”“conpression
or 'condensation' pulse and 'rarefaction’ pul se
with reference to several exanples of |ongitud-
inal waves, including |ongitudi nal waves in a
spring and sound waves.

3) Explain with the aid of a di agram how waves on
the surface of water may be described as a
conbi nation of 'transverse' and * |ongitudinal’
not i ons.

f) speed of waves

1) Wite the two equations that nay be used to
determne the 'speed of waves through a
nedium Qne equation is in terns of 'speed,
"frequency’ and 'wavel ength’. The other is in
terns of "speed', 'period and 'wavel ength'.

2) Describe clearly with the aid of a diagramthe
nmeani ng of the term 'wavel ength'.

3} Answer.the questions and sol ve the problens as
assigned fromchapter 19 of reference A

g) sound

1) Wite a definition for the physical phenonenon
known as 'sound'.

2) List the requirenments necessary for the
generation and propagati on of sound.

h) speed of sound

1} Wite the equation used to determ ne the speed
of sound in air given the air tenperature In
degrees Cel si us.

2) Wite the equation used to determne the speed
of sound in air given the air tenperature in
degr ees Fahrenhei t -

3) Aven the tenperature of the air in either "*C or
°F calculate the speed of sound in the air using
the equations of learning activities V-h-1 and
V-h-2 above.

Cont i nued



-21

PHYSI CS PHY125- 4
IV I FAPM M5 ACTIM TIES (continued from page 20)
1) loudness and Intensity of sound
1) Explain what is neant by the term 'intensity'
of a sound.
2) Wite the equation that nay be used to determne
the 'intensity' of a sound.
3) Explain what is nmeant by and give the val ue of
the intensity known as the 'threshold of hearing
4) Explain what is nmeant by and give the val ue of
the intensity known as the 'threshold of pain',
5 Explain what is nmeant by the term 'l oudness' of
a sound.
6) State the nmeaning of the unit used to neasure
the | oudness of a sound, the 'decibel".
7) Wite the equation that expresses the Véber-

j)

Fechner law which is used to express the |oudness
3& a sound, in decibels, given its intensity in
m" .

audi bl e frequenci es

1)
2)
3)

4)

State the range of frequencies which are audible
to the human ear.

Expl ain what is neant by the term 'infrasonic
frequenci es' .

Explain what is neant by the term 'ultrasonic
frequenci es' »

Answer the questions and sol ve the problens as
assigned fromchapter 20 of reference A

EVALUATI ON METHODS: (I NOLLDES ASSI GNIVENTS,
ATTENDANCE REQUI REMENTS, ETC)

See attached sheet titled: GRADE REQU REMENTS

Page 22

Cont i nued .
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CRADE REQU REMENTS
PHY125
PHYSI CS
(Avi ati on Technol ogy - Flight)

Your final grade in PHY125 will be determned on the basis of four
tests to be admnistered during the semester. Each test wll examne
your know edge of a nunber of topics and will be admnistered wthin
one week of conpleting those topics. The topics covered in each of
the four tests are as follows:

Test #1 Topi ¢ Nunber | & Topi c Nunber 11(1)
Test #2 Topi ¢ Nunber 11(2)

Test #3 Topi ¢ Nunber [11

Test #4 Topi ¢ Nunber |V

The four tests are of equal weight (i.e. each of the four tests is
worth 25%of your final grade). As a result, provided you have
recei ved a passing grade in each of the four tests, your final grade
W IT sSinply be an average of your four test results. |In order to
obtain your letter grade t e follow ng percentage-letter grade

equi valents will be used,

At 90%- 100% (Consi stently outstandi ng achi evenent)

A 80%- 89% (Qutstanding achi evenent)

B 70%- 79% (Consistently above average achi evenent)

C 55%- 69% (Satisfactory or acceptabl e achi evenent)
Xor R 0%- 54% ('Inconplete’ or 'Repeat')

If your final average is below55% or if you have received a failing
rade in one or nore of the unit tests, whether you receive an 'X

g_l nconplete) or an 'R (Repeat) grade is entirely at the instructor's
i scretion. The decision will be based upon your final average (e.og.
32%woul d result in an R grade while 50%maght result in an X grade);
your "attendance during the senmester; your attitude while in the class-
room your perceived level of effort during the semester; etc..

In any case, should you find yourself with an X grade at the end of
the senester, in order to upgrade your mark to a passing grade you
wll be required to wite a "make-up" examnation covering the entire
course content. Should you receive a passi n? grade on the nake-u
exam nation (55%or higher) vyour X grade will be ngradepI._ The best
you can do after receiving an X grade as a result of a failing average
Isad If youwre required towite the squI enental exam nation as
a result of having failed one test you may substitute the exam result
for this test result.

Prior to admnistering any test you will be notified a full week in
advance. Should you, for any reason, not be able to be in attendance
on a day for which a test has been scheduled it is your responsibility
to noti the instructor prior to the test! |If your reasons are
acceptable a date will be set during which you may wite a substitute
test for the one you have m ssed.

G D sano, June 1994
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VI. PRIOR LEARNING ASSESSMENT:
Students who wish to apply for advanced credit in the course should

consult the instructor. Credit for prior learning will be given upon
successful conripletion of the following:

Ml. REQUI RED STUDENT RESOURCES

Harris, Henmerling and Mall mann, PHYSI CS Princi pl es and
Applications, Fifth edition. MGawHTT Publishing Conpany

[or ont o- 790. | SBN 0-07-026851-7
*NOTE: This is the revised edition of: Harris & Henmerl i ng,
| NTRCDUCTCRY APPLI ED PHYSICS, Fourth edition. MQawH ||

Book Conpany. Toronto. 1980.

Bueche, Frederick J., Schaumis Qutline Series - Theory and
Problens of COLLEGE PHYSICS, B ghth edition, MGawHTI
Publ i shing Conpany. Toronto- 1989.

MIK  ADDI TI ONAL RESOURCE MATERI ALS AVAI LABLE IN THE
COLLEGE LI BRARY:

Book Sctton
You will find the college's collection of physics books

on the second floor of the college |ibr arr%. They are
| ocated on the shelves under the Call Nunber CQC.

periodical Section

Audiovisual Saction

Continued
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SPEA AL NOTES
Students with special needs (e.g. physical limtations,

visual inpairments, hearing inpairnments, |earning
disabilities, etc.) are encouraged to di scuss required
accommodati ons confidentially with the instructor. This

of course will not affect Aviation - Flight students due
to the nature of the entrance requirenents for the program
It may however affect students fromoutside the Aviation
programwho nay be taking this course for a credit in

anot her area of study.

The course outline as detailed on pages 3 to 21 and

summari zed on pages 25 and 26 lists the subtopics to be
covered under each of the five main topic headings. Sone
subtopics may be deleted fromthe outline at the discretion
of the instructor and/or others nay be introduced. In other
words the instructor reserves the right to nodifK the course
as he/ she deens necessary to neet the needs of the students.

** Topic Vis optional; however, tinme permtting it will be

covered. This creates the possibility for some latitude in
the gradi ng schene as detailed on page 22.

COURSE ANALYS| S SHEET (see attached)
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COURSE QUTLI NE
(Summari zed)
PHY125
PHY SICS
(Aviation Technology - Flight)
Ref erence Texts: A - PHYSICS Principles & Applications, Fifth edition

B - Schaumis Qutline Series, OCOLLEGE PHYSI CS,
B ghth edition

TCGPIC NO PER s TOPIC DESCR PTI OGN REFERENCE

I NTRCDUCTI ON A-Chapters 1,2,3

a) mathematics of basic physics B-Chapter 1

b) units of measurement

c) 'base® quantities and 'base* units

d) S-1. prefixes & their abbreviations
e) 'derived* quantities & ‘'derived' units
f conversion of units of measure

Fé sagoifiezant afdgupescision’

N) ‘'vector’ and ‘scalar’ gyantities
|
I I\XECHANICS - STATICS & DYNAMICS  A-Chapters 4,5,6
4,5,6

8
B-Chapters 8

e
, 7,8,9
forces

the distinction between nass & wei ght

"distance' and ' di spl acenent'

‘speed’ and 'velocity'

accel eration

equations of uniformy accelerated notion

the acceleration of gravity - free fal

Newton's first law of notion

Newt on' s second |aw of notion

Newton's third law of notion

wor k

ki netic energy

gravitational potential energy

conservation of energy

power

ef fici ency

nmechani cal advantage (actual)

velocity ratio (ideal nechani cal advantage)
sone si npl e machi nes

angul ar neasur enent

angul ar vel ocity

angul ar acceleration & centripetal acceleration
centripetal and centrifugal forces

monent um Cont i nued .

i npul se

conservation of nomentum
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MECHANI CAL PRCPERTI ES CF A-Chaoters 10,11, 12, 13
SALIDS, LIQJDS and GASES B-Chapters 12 13 A
a) nmass density W

b) weight density
C) specific gravity
d§ pressure
units of pressure neasurenent.
pressure at a depth in a liquid
%g Pascal ' s | aw
the hydraulic press
ig Archi medes' principle
J]) absolute pressure and gauge pressure
k) at nospheric pressure

TEMPERATURE and HEAT A-Chapters 13, 14, 15.16
af tenperature B-Chapters 15, 16, 18. 19

tenperature scal es

absol ute tenperature scal es

heat

| i near expansion of solids

area expansi on of solids

vol ume expansi on of solids

vol ume expansi on of |iquids

Boyl e's gas |aw

Charl es' gas |law

Gay- Lussac's gas |aw

the general gas |aw

units of heat neasurenent 4
specific heat capacity

changes of state

specific |latent heat of fusion
specific |atent heat of vapourization
net hods of heat transfer

VWAVE MOTI ON and SOUND A-Chapters 19,.20
a) periodic notion B-Chapters 11,,22,23

b; Hooke's |aw _
c) sinple harnonic notion
d) period, frequency and anplitude
e) types of waves
f) speed of waves
ﬁ sound
speed of sound
jg | oudness and intensity of sound
j ) audi bl e frequenci es

—~ 0T OS5 357?‘——:7&2 =D QO T

G. Disano, June 1994



CourseTitle and No. :
PHYSI CS

Lear ni ng Qut cones

Upon successful conpletion

of this course the student

will:

1) in his/her own words
wite definitions for
the concepts introduced;

2) answer questions requir-
ing a know edge of the

concepts presented,

3) respond to questions
requiring extrapolation
of the course content;

4) solve problens requiring
an understandi ng of the
course theory;

5) apply the know edge to
ot her courses which are
' physi cs based' -

Course Analysis Form

PHY 12 5-4
Br oad Ar eas of Gont ent I ndi cat or of

Inportniire

The 5 |earning outcones  <Uapplicable)
listed to the left are

each to be applied to

the follow ng five major

t opi ¢ headi ngs which

form the course outline

for

PHY 125.

I NTRODUCT! ON

MECHANI CS - STATI CS
& DYNAM CS

PROPERTI ES OF
SOLI DS, LIQU DS &
GASES

TEMPERATURE & HEAT

WAVE MOTI ON &
SQUND

I ndi cators of Success



"
M essneat Process

Your final grade in PHY125 will be determned on the basis of four tests

to be admnistered during the senmester. Each test will examne your know edge
of a nunber of topics and wll be admnistered w thin one week of conpleting
rnose topics. *

Assessnent Tool s

The four tests as outlined in the "assessnent process” above are of equal

Vel %ht- In other words, each of the four tests is worth 25%of your final
gr ade.

Supports

Requi renent s for successful conpl etion of course

Provi ded you have received a passing grade in each of the four tests, your
final grade will sinply be an average of the four test results. [In order
to obtain your letter grade the percentage-letter grade equivalents |isted
on page 22 (grade requirenents) wll be used.

A challenge process for this course can be made available o learners willun a reasonable period of lime following a learner's request
SIGNATURES:

IWessor  jh .-\ I“rogniui Cuordiiulor or MM/

Xo

Oile (04/01/94)



