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The design of this module includes establishing improving the
student's knowledge and understanding about the engineering
mechanics to provide the student realistic applications encountered
in professional practice. The topics of this module includes: basic
concepts of engineering mechanics, forces systems and a force
analysing, drawing of free body diagrams and determine the
resultant of forces and/or moments. Draw complete and correct
free-body diagrams and write the appropriate equilibrium
equations from the free-body diagram. Determine the support
reactions on a structure. Determine the connection forces in
trusses and in general frame structures. Determine the centroid.
Analyse statically determinate planar frames. The module will be
delivered via lectures and tutorials (supported by problem-solving
classes

The general objectives of this module are:
- Understand the theory of engineering mechanics to tackle real
live engineering problems
- Apply principles of statics to solve engineering problems.
- Involve in team working and collaborate with colleagues.

To pass this module the students should attend all lectures and
complete all tests, exams and assignments.

Forms of teaching
Oral presentations lectures, Group discussions, Seminars,
Problem-solving based learning, Project based learning

Paper Review /

Improve to

Homework 10 1-12 solving
problems

To analyze
and solve
Class Activity 6 1-12 | engineering
mechanics
problems

SjuBLIUBISSY

To learn how
to write
technical
reports

Report 8
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Improve the
Seminar 8 1-12 ability of
presentation
Essay /
Project / 1-12
Quiz 8 1-12
Lab. /
Midterm Exam 20 1-12
Final Exam 40 1-12
Total 100
On successful completion of this module the learner will be
able to:
1. Recognize basic concepts of engineering mechanics

2. ldentify quantify all types of forces systems and analyze
forces into components

3. Determine and apply concepts of moment of forces and
couples

4. Develop and sketch free body diagrams for different
structures and elements of structures

5. Determine resultants and apply conditions of static
equilibrium to plane force systems

6. Analyze frames and trusses using equilibrium equations.

7. Apply concepts of first moment of area and locate centroid
of different types areas

8. Collaborate with others to solve problems by group or
team working.

- Lecture notes.

- R. C. Hibbler, Engineering Mechanics: Principles of Statics
and Dynamics, Pearson Press, 2006.

- Hibbler, R.C and Ashok Gupta, “Engineering Mechanics:
Statics and Dynamics”, 11th Edition, Pearson Education
(2010).

- Kumar, K.L., “Engineering Mechanics”, 3rd Revised Edition,
Tata McGraw-Hill Publishing company, New Delhi (2008)
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. Learning
Course topics (Theory) Week P ——"
Introduction Week 1 1
Forces Systems Week2 | 1,2and 8
Moment of forces Week 3 3and 8
Couples Week 4 3
. . . . . 1,2, 4 and
Equilibrium of rigid bodies- Conditions and Free body diagram (F.B.D) Week 5 8 an
Equations of Equilibrium- Two forces members Week 6 2 3'54 and
Midterm Examination W(;ek
Midterm Examination Week 8
Equations of Equilibrium- Three forces members Week9 | 4,5and 6
. . Week
Equations of Equilibrium- Three forces members 10 5 6and 8
Distributed loads Wflek 4,8
Trusses- Joints method Wlezek 4,5and 6
Trusses- Sections Method Wf;k 4,5and 6
Centroid Week 2, 7and 8
14
Final Examination Week
15
Final Examination Week
16
Practical Topics Week | Learning
Outcome
N.A

Directorate of Quality Assurance and Accreditation
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when the force in member AB is G000 N compression. (20 prark)
R R SR — = = =

FAR = GHION

From F.B.0_ of whole truss

S
Ryx 16 —3000 =16 —-PF =x30=10

G000 x 16 — 3000 x16—-P «30= 0
G000 x 16 — 3000 x 16 =P x 30 ==

P=1600MN —

seconl -1

2M=0
FHMI-E — 1600 = 10 =0
_ isoun
Fra = 18

= 1000NT
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Q2¢ For Pigure shown below, the 100 N force & 3 resultant of the couple (25 Mom) and the forces
shown in the figure a5 well as an vnknown foroe. Determine the vnknown force and its location with

respect to point & (20 Mark)

Ry =TF, +—
100 H.;:H+H+F‘

80 =90+ F,
F, =B0—90
F,=—10N = Fp= 10N~

Ry = IF, +1

!-—— —
100 x T 3I5-H+F
60+35+40 = F,= F,= 135N T

F= U100 ¢ (135°
F= 13537TH =~

8= m"{% = 8576
MM N

4 3
100 :Exi + 100 J:Exi:—ﬁﬁ x35—-40 x 3460 x34+30 x2+325+ 13537 xd,

240 4+ 240 =— 1225160 + 1B0+ 60 4+ 25+ 1303F = das
o _ Aems
480 4+ 175 = 13537 wd,=d, = = 368m
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34 Determine the moment for the forces system shown with respect to point &, B and €. {20 Mark)

M

,ﬁ.'ﬂ 4m

- f— 4m —=
ZH,., =—30 X4—-20x3 | gEoN

= —180 M. m*"™
= 180M.m"

lﬂ

3

40N

IMg"" =—60 %3 for . TM;"" =60 x3+40 x3—30 X 40)
= —1B0N.m""™
= 180 N.m"™
TM ™ =—60 x3—40 x4+40 %3
= =220 N.m*"
= 220N.m"

054 The resultant of two forces [p and 0 is 200N as shown in the below fipure, {P) its direction along
lime 8B and O, lies on the x-axis [horizontal awis), determine the magnitude of P and QY (20 Mark)

)
B
A A
a0%w (3
2,
A Ae
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i
R
:

ol — 3 —— A —— W
368m ——F'I\
03/ Compute the reactions of supports at (A and B} on the beam shown below. (20 Mark]
10 kM

E=WL=5 x5=25kN
ERD. (AR):
rE,=M—

§-By =0 = By = BEN +~

S

—By (5)+25(25)+6(2)= 0F B, = 149kN T

A, +145-25—6=05 A, = 161kN T
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Ry = TFy+T

3
—200 X = =—F,
~120 = —P siné0

— 1
P_mm

From Eg. 1

= P = 13856N «

160 = — 138.56 cos6l

Q =90.72N —

Good Luck and Best Wishes
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Q2 For figure shown below, the 100 N force & 3 resultant of the couple |25 Mom) and the forces
shown in the figure a5 well as an unknown fonoe. Determine the vnknown force and its location with

respect to point & (20 Mark)
35N
ﬂ—a.ﬁm—+—3an—n
10 Mim |
e ]
[ SR L
2 | e
| "
S Y.
= T *
o | i .
o | -
—— | 25 N.m _l
20 Nim '
le— am 3 am o A
40
Seluron:
35N
Rx =E:'= == =— 35m —=f=—3.5m —=
100 % - =60+30+ F, | #ﬁ_;"—!
80 — 90+ F, l qf“.’“ = )
F, =80—90 bz
F,=—10N = Fy = 10N+— BON —a : q -y
30N — | *-'I
100 x - =—35—40+ F, .
60+35+40 = F,=> F,= 135N T le— am g 4m A
40H

F= JUL0) + (1351
= 13537N =
135

B = m-'{ﬁ} = B5.76"

HA':-I-"" - Z H_.‘."'
4

3
100 = T x3 + 100 x?:ncd-:—.'-]-E w3S—40 w2+ 60 x34+30 =2 +25+ 13537 xd,

240 + 240 = — 1225 160 + 180 + 60 + 25 + 13038 x da
480 + 175 = 13537 wd, == d, = —— = 368m

b L
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04/ Determine the moment for the forces system shown with respect bo point &, Band €. {20 Man

A n
60 N df‘i L4
am
L... sl |
W
40 M
Solurran:
50 XiF)
OmM
- : 4m AR
Z:‘-‘I,,‘ =—30 X4—20 x3 60 N < A Xl
= —180N.m*™
e am
= 180N m
Lo 20N
E';_ (i
40 N —
EH‘{“:—E“ w3 lor:? HH'HZ—EE w3440 x3—30 x4
= —iBO M. m*"™
= 180 M.m"
EH;”’: —&l) ¥ 3 —40 x4 440 3
= =220 M. m*"™
= Z20N.m"

05/ The resultant of two forces |p and O] is 200N as shown in the below figure, (P) its direction alon
lime 8B and O, lies on the x-axis [horizontal awis), determine the magnitude of P and 07 (20 Mark

¥
B

H-'“-.h II.-""'I-EDn a

.Il [ -
80" HL;'.
,r': \é?ﬁ%%}
A
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ba— 3 GBm -

am
I
A

03¢ Compure the reactions of supports at (A and B) on the beam shown below.

10 kN

Seluron:

[2D Mark]

BE=WL=5 =5=25EkN
ERD. (AB):

FFE,=4—

B-By =0 = By, = BEN ~

Z M, =0

—By (5)+25(25)+6(2) = 0§ B, = 149kN T

LE, =0+

A, +149-25-6 =03 A, = 161kN 1

Extra notes:
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This Course catalogue has been prepared by:

1- Assist. Prof. Dr. Khaleel Hasan Younis
2- Assist. Prof. Dr. Abdulafattah Ahmed Amin.

External Evaluator:
Assist. Prof. Dr. Ganjeena Jalal Medhat
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