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PHI LOSOPHY/ GOALS,;

This course is the first basic course in the Mechanical Programs. A sound
know edge of it is required to progress to advanced levels. It is
therefore required that the student apply hinself/herself diligently to the
work required for successful conpletion.

METHOD OF ASSESSMENT (GRADI NG METHOD) :

See attached sheet

TEXTBOOK( S) :

I ntroducti on to Mechanics - Levinson
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MCH 110
This course will cover chapters 1 to 6 inclusive, in "Introduction to
Mechani cs" by Levi nson.
d asses will be conducted conbining |ectures, denonstrations and | abs.

You will be tested on chapters 1 and 2, two weeks after conpletion of
t hese chapters.

You will be tested on chapters 3 and 4, two weeks after conpletion of
t hese chapt ers.

The final test will be admnistered after conpletion of chapter 6.
Tests will be announced one week in advance.

ALL students are expected to conplete assignnents on time, be punctual and
regul ar attenders-

GRADES: "A' - consistently above average
"B' - above average
"C' - average
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TOPI C
| NTRODUCTI ON

Mat hemati cs of Mechani cs
Conversion of Units

FORCE SYSTEMS

For ces

Vect ors

Vect or Addition
Resul tant s

Monments and Coupl es

CENTRE OF GRAVITY

Determ nation of Centre of Gavity
Centroi ds

EQUI LI BRI UM

Equi l i brium of two dinensional Force
Syst ens
Equili brium of Forces in Space

FORCE ANALYSI S OF STRUCTURES

Si npl e Trusses
Anal ysis by Method of Sections
Anal ysis by Bow s Notation

FRI CTI ON

Laws of Friction
Angl e of Friction
Anal ysis by Equations of Equilibrium
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Unit # 1 - Mathematics of Mechanics
GENERAL OBJECTI VE:
The student will be able to solve a nunber of varied problens dealing with

the Mat hemati cs of Mechani cs.

SPECI FI C OBJECTI VES:

1.

To be able to define the termsine of an angle in a right-angled
triangle.

To be able to define the termcosine of an angle in a right-angled
triangle.

To be able to define the termtangent of an angle in a right-angled
triangle.

To be able to state the Sine Law for any triangle.
To be able to state the Cosine Law for any triangle.

To be able to convert physical quantities of length, time and wei ght:

eg: inches to feet, feet to yards, seconds to m nutes, pounds to tons,
etc.
Usi ng the above specific objectives, the student will solve correctly tl

foll owi ng problens in the textbook: Q. 1-5, 7, 8, 16, 17, 20, 21, 22,
24, 27 and 29.

Unit # 2 - Forces

GENERAL OBJECTI VE:

The student will be able to solve a nunber of varied problens dealing with
the characteristics of forces, nonents and coupl es.
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Unit # 2 continued . =

SPECI FI C OBJECTI VES;

1

N o g A

@

10.

11.

12.

13.

a) To be able to state Newton's First Law of Force.
b) To be able to state Newton's Second Law of Force.
c) To be able to state Newton's Third Law of Force.

a) To be able to define the Magnitude of a Force.
b) To be able to define the Direction of a Force.
c) To be able to define the Line of Action of a force.

To be able to state the neaning of the principle of the transmssibility
of a force,

To be able to define the term scalar quantity,
To be able to define the termvector quantity.
To be able to distinguish between vector and scal ar quantities.

To be able to add vectors graphically using the String Pol ygon Method
by drawing the vectors accurately to scale and in the proper direction.

To be able to define the term Resultant of vector addition.
To be able to resolve a force into horizontal and vertical conponents.

a) To be able to add al gebraically horizontal conponents using a
rectangul ar coordi nate system

b) To be able to add al gebraically vertical conmponents using a
rectangul ar corrdinate system

To be able to determne the resultant in nmagnitude of the al gebraic
vector sum of vertical and horizontal conponents.

To be able to determine the direction of the resultant in of the
al gebrai c vector sum of vertical and horizontal conponents.

To be able to define the term magnitude of the Mnent of Force*



Applied Mechanics - MCH 110

Unit # 2 conti nued

14. To be able to state the theoremof statics: the nmonent of a force is
equal to the sumof the nonents of the conponents of that force.

15. a) To be able to calculate the magnitude of the resultant of a force
system by al gebrai c addition.

b) To be able to determine the location of the resultant of a force
system using the Principle of Mnents.

16. To be able to define the term couple.
17. To be able to calculate the nagnitude and direction of a couple.

18. To be able to define the termdirection cosine in a three di mensional
force system

19. To be able to add direction cosines al gebraically.

20. a) To be able to calculate the magnitude of the resultant of a three
di mensi onal force system wusing direction cosines.

b) To be able to calculate the direction of the resultant of a three
di nensi onal force system wusing direction cosines.

21. Using graphical neans, the student will accurately construct a string
pol ygon to solve for the resultant force in each of the follow ng
problems: - 2-10, 11, 12, 34 and 35.

22. Using the calculator the student will solve correctly the follow ng
probl ens by neans of algebraic horizontal and vertical vector conponent
addition: - 2-11, 12, 15, 19, 33, 34, 35, 36 and 37.

23. Using the cal cul ator, algebraic vector conponent addition and the
principle of nonents, the student will solve correctly the foll ow ng
problenms: - 2-53, 54, 55, 56, 57 and 58.

24. Using the calculator and specific objectives 16 and 17, the student
will solve correctly the follow ng problens: 2-62, 63 and 66



Applied Mechanics - MCH 110
Unit # 2 continued =

25. Using the specific objectives 18, 19 and 20, the student will solve
correctly the followi ng problens: - 2-43, 44, 45 and 46.

Unit # 3 - Centre of Gravity and Centroids of Section

GENERAL OBJECTI VE:

The student will be able to ascertain both mathematically and experinentally
the location of the centre of gravity of mass and the centroid of area.

SPECI FI C OBJECTI VES:

1. To be able to determne the centre of gravity of mass experinentally by
suspendi ng the object from various points*

2. To be able to calculate, using the principles of resultants and nonents,
the centre of gravity of grouped particles.

3. To be able to calculate, using the principles of resultants and nonents,
the centroid of any honogeneous plane figure.

4. To be able to recall the forrmulae for the centroidal |ocation of the
centroids of a rectangle, circle, triangle, and semcircle.

5. To be able to calculate the centroidal |ocation of areas using the
formul ae from specific objective 4.

6. To be able to ascertain fromproperties of Structural Shape Tables the
centroid of Standard Shapes.

7. Using the above objectives, the student will be able to solve correctly
follow ng problens in the textbook: - 3-1, 2, 3, 4, 5, 6, 10, 11, 12, 13
14, 15, 16, 17 and 18.



Applied Mechanics - MCH 110
Unit # 4 - Equilibrium

GENERAL OBJECTI VE:

The student will be able to calculate the forces, nonents or couples requir
to maintain equilibriumin any two-di nensional force system
SPECI FI C OBJECTI VES:
1. To be able to define the termequilibrium
2. a) To be able to state the equation of Horizontal equilibrium
b) To be able to state the equation of Vertical equilibrium
c) To be able to state the equation of Mment equilibrium
3. To be able to define the expression free-body diagram
4. To be able to draw a free-body diagram

5. To be able to recall the nethod of determ nation of the resultant of
a force system

6. To be able to balance a resultant force to give a condition of equilibr
in a force system

7. To be able to balance a resultant nonent to give a condition of
equilibriumin a force system

8. a) To be able to define the termcollinear force system
b) To be able to define the term concurrent force system
c) To be able to define the termparallel force system
9. To be able to define the termequilibrant.
10. Using the above specific objectives, the student will solve correctly

foll ow ng problenms: 4-10, 11, 12, 15, 16, 17, 18, 20, 23, 24, 25, 26,
36, 37 and 38.
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Unit # 5 - Force Analysis of Structures

GENERAL OBJECTI VE:

The student will be able to determ ne by neans of force analysis, the natur
and magni tude of forces in a structure using the Method of Sections and
graphi cal solution

SPECI FI C OBJECTI VES:

1. To be able to define the term structure.
2. To be able to define the termsinple truss.
3. To be able to define the three equations of equilibrium
4. To be able to define the term pinned joint.
5. a) To be able to define the termtension.
b) To be able to define the term conpression.
6. To be able to identify internal forces in the nmenbers.
7. To be able to recall a free body diagram
8. To be able to recall the calculation of support reactions.
9. To be able to cut through the structural nmenbers in which the required

forces are to be found.
10. To be able to replace internal forces by externally applied forces.
11. To be able to select the points about which nmonments should be taken.
12. a) To be able to apply the equation ® FV=r 0
b) To be able to apply the equation » FH- 0 in order to check
the sol utions.

13. Using drafting equipnment to draw, accurately to scale, the |oaded
structural frame.

14. Using the calculator and the above specific objectives to be able to
correctly solve the follow ng problenms: 5-3, 5, 14, 16, 17, 18 and
19.

15. To be able to apply Bows' Notation to the Loaded structural frane.

16. To be able to construct accurately to scale the internal force diagram

17. To be able to construct accurately to scale the internal force diagram



-7 -

18, a) To be able to determ ne accurately the magnitude of the interna
forces by neasurenent fromthe internal force diagram
b) To be able to determne the nature of the internal forces from
the space and internal force diagrans.
19. UWsing graphical neans, the student wll accurately construct the space

external force and internal force diagrans to solve the follow ng
problenms: 5-3, 4, 5 6, 17 and 19.
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Unit # 6 - Friction

GENERAL OBJECTI VE:

The student will be able to solve a variety of problens dealing with fricti

SPECI FI C OBJECTI VES:

1. To
2. To
3. To
4

(&)
QD
=

To

© ©® N o

To

be able to recall the three equations of equilibrium
be able to recall the nethod of free-body diagram construction.
be able to state the three laws of friction.

To be able to define the term Static Friction
To be able to define the termKinetic Friction.

To be able to apply the static friction force formul a.
To be able to apply the kinetic friction force formnula.

be able to define the termco-efficient of friction
be able to define the term Normal Force.
be able to define the termAngle of Friction.

be able to explain the relationship between the angle of friction

and the co-efficient of friction.

10. Using the above objectives, the student will solve correctly, the folloi
problems: 6-4, 5 6, 7, 8 9, 10, 11, 13, 15, 16, 17 and 18.



