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Mechanics :

Is a branch of physical science which study
the motion of bodies .

Engineering mechanics

Is that science which deals with affection
of forces system acting on rigid bodly.

Engineering mechanics have two parts :

1- Static S/

2- Dynamic as =/
Sz plu V] 4S,> dwl)u pipig




PHYSICAL QUANTITIES
il )l o liall

1- Scalar quantity:

which have magnitude only like time, volume area.

2- Vector quantity:
which have magnitude and direction . EX: force ,

velocity , moment ...etc.




FORCE ( 694/l)

It is the action of one body on another which change or tend

to change the motion of the body acted on.

Force system (o¢4/)] aoolrio)
1- Collinear system 5

(@5)io) 1>ly Job s alc dsedlo)l Sesll /

+=

£
2- Concurrent coplanar system
A>/9 Sgiwwo 89 de9lgfly dudWioll Sgs//

2 £




3- Parallel coplanar system:
A>1g Sgiuo 9 d=dlg/ly dyjlgiol] Sgilf

fa - e
W l & A//'
Y=
4- Non concurrent non parallel coplanar system :

/N,

5- Concurrent non coplanar system :
de9lg sl S @ dlio Sg9




TRIANGLE FORCE LOW
Seall Sl als 50 weslall 13 Jesiwus
90= logiw 65050l @gl3l Sl baad ¢paoleio GuS o sl
1 olidiodl (wlgd (sde sloacVU ) (sJoVl syl

. BC .
Sin &« = o BC =AC . sin «

cos oc = 22 , AB=AC . cos x

BC
tan X = — / oL - !
AB A
H(eMoVl apus @820 o ) aulil asyybll |
L= ,/(30)2+(40)2 = 50 . B;
3
sinf =5 9% 3
4 g
cosf} = T )
3 Ay €
tan,B = Z Yo




(Aol asyylall ) aJUl asy bl

L= (4)2+(3)2=5

_ 4
sina = =
5

3

cosa ==
5

tano = -
3




PARALLELOGRAM LOW
e MoVl (S;lgio Wgild

A ) Cosine law

When B+ a = 90
a+pB+6 = 180

R= P2+ Q2—-2Pcos@

When B +a = 90°
0 = 90

R= P2+ Q%—-2Pcos@

Butcos =0

R = /P2 + Q2



B) Sine law:

dolill 0o lowic S ozl 59 Cgils)] 1id poazivwsg
90 Soluwi V 9/ Soliwi pigd/l pv 6,900/

R= % OR R=

1-6 # 90
R Q@ P
sin@ sinfB sina
2-0 = 90
R Q@ P
sin@ sinfB sina
But sin90=1

P
sin 8 sin a




Moments (a1ix)

Lo gaa os atwnall pgdi o 5585 )08 oa0 (bl dgaio dad g g ;o i)

90
{ .\ e A®
A 3

L@_s:\J'A x};)ﬁ\:ad\
I\/I@Point: F.d

®.

where:
M: The moment about the point (N. mm).
F : Force (N).

d: Perpendicular distance (Moment arm) between the force and the point
(mm)
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90
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Clockwise Counterclockwise
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Steps of the solution:

First: Check if the force is perpendicular to the point or not.
Second: If the force is perpendicular to the point, then:
M@Point =F.d

Third: If the force is not perpendicular to the point, then analyze the
force into its components.

Note: If any force is on the line of the point, then the moment = zero

Example: Determine the moment of the force
F = 140 N with respect to point A?

20mm

8mm 4

F= 140N

For this example, the force is not perpendicular to the point,
that is means we must analyze the force into its components.



20mm

- FXx
8mm
A v F= 140N
Fy
Solution :
zZ = x%+y?
Z=vV324+42=5

3
Fx = 140 ><§=84N

4
Fy= 140 xZ =112 N

LFd= (84 x 8) + (—112 x 20)
EIM@a=—1568 N.mm
= 1568 N.mm (;, )



Example: Determine the resultant moment of the forces
shown in (Figure 1) about point A?

F, = 250 N 30° £z = 300N

RA \ /60

- 2m - Im e

Figure 1

Solution :

For Fi:

Fx = 250.sin30 = +125N
Fy = 250.cos30 = —216.5N



For F2:
Fx = 250.cos 60 = —125N
Fy = 250.sin60 = —216.5N

For F3:

3
Fx =500 X v = +300N

4
Fy =500 X T = —400N

IM@a=XFd
=(125%x0) + (—216.5%x2)+ (—-125%x0) + (—216 X 5)
—(300 x 4) + (—400 x 5)
= —4713
=4713 (- \






The resultant 4

‘LA\A‘\

Rx = XFx A oladLy LS jall £ gana
Ry =ZFy  sdsadlolal¥l cils sall ¢ sana
R = \/Rx? + Ry?

_1 Ry
0. = tan"1=2
X Rx

Rx =] G



Example: Determine the resultant of the forces shown
In the figure below?

24 F1=230N

A

F3 = 180N
-

F$= 350N

Solution:

) AL 5 il e Jalai Vgl cang ¢ s gl Alians alagl die -
- panl) 5 ALY LS e
o\.AJY‘ Lb.u;}‘\_\ju\ )\ MAJAM EJLS\)}\ 5\.&:“}0_

2



For F1:
Fx=0
Fy = +230N

For F2:
Fx =85.cos24 = —-77.65
Fy =85.sin24 = +34.57N

For F3:
Fx = —-180N

Fy=0

For F4:

Fé-= 350N



45 0555 A 91 31 ¢ Bl (o gladia Calial) B
Fx = 350.cos45 = +247.49N
Fy = 85.sin45 = —247.49N ER4

Rx = XFx
=0+ (-77.65) + (-180) + 247.49
=—10.16N or 10.16N =-——

Ry = XFy
= 230 + 34.57 + 0 + (-247.49)
=17.1N or 17.1 T

R= \/(—10. 16)2 + (17.1)32

= 19.9N
19.9N iy
0, = tan‘1ﬂ
o Rx
0, = tan™! 1107' 116 o
0 . -
9. = 59.3



Example: Determine the resultant of the forces shown
In the figure below?

F, =250 N 307 2=300N

A \ 60°
E . 1

2m - Im -

4 m

3
Fy=500N

Solution:

From the last lecture:
Fx1 = 250.sin30 = +125N
Fyl =250.cos30 = -216.5N

Fx2 = 250.cos60 = —125N
Fy2 =250.sin60 = —216.5N



3
Fx3 =500 X 5 +300N

4
Fy3 =500 x — = —400N

Rx = XFx
=125-125+ 300
=300N ———

Ry = XFy
=—216.5—-216.5-400

= —833N i




R = \/Rx2 + Ry?

=/(300)% + (833)?

R = 885.4N
Ry
0. = tan 1—
. Rx
_tan-133
=ta 300



Distributed Loads:
1: Uniformly Distributed Loads or rectangular loads U. D. L

W/U.L

R

[
i |

A
A B }‘m 0 /2
|14
R=— XL
UL
where:

R: Resultant of the total weight of construction.
%: Weight for unit length.

L: Length of the construction.

NOTE: The location of (R) is in the middle
l.e. L/2fromAandB



2: Varying Loads or triangular loads

|< >| |< 2/3L >|<L/3>|

1
R:EXWXL

NOTE: The location of (R) is:
L /3 from point B
and
2L /3 from point A

Example: Determine the resultant of the distributed loads shown
in figure below and indicate its location from point (A).

100KN/m

9m

L




Solution:
R, =50 X 9 = 450N

1
R2:§x50x9=225N

R =R, +R, =675N

Rxd=M@A
675 X d=—450 x45—-225X%X6

675 X d = —3375

3375 _
675 M
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