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A scalar is any positive or negative physical quantity
that has magnitude only

1) Scalar Quantities

** t *

Examples length,mass, and time
14 AE&il 4 Jjkli :
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Quantities t *M < AOt

2) Vector Quantities
A vector is a quantity that
possesses magnitude and
direction

Line of Action
Hoad —^
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A b

Tail
O

Examples force , displacement, and acceleration
i * Sjall ; JUL»
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Vector Addition of Forces CSĴ ' £-**
A jLajl 4Finding a Resultant Force

Finding the Components of a Force tS OUSj-d JUJ)

Addition of Several Forces
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Vector Addition of Forces
(5 jiil olaui 4Finding a Resultant Force

F Fj +F2/?
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Vector Addition of Forces
(5 jiil olaui 4Finding a Resultant Force

F F] +F2R
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Finding the Components of a Force
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Vector Addition of Forces LSĴ 1 £-«*•

Addition of Several Forces

F (F, + F2)+F3R
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Vector Addition of Forces LJAIAJ! isjait

Addition of Several Forces

(F, + F2 )+F3
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Vector Addition of Forces WAUJ) S

Addition of Several Forces

F (F, + F2)+F3R

Ft + F3 FJ?

/ l‘
f

¥
r

P

*
P

-
J
i

J

**i
i

/ ¥

**¥
I

*P
r

f

9

F, b
14

Dr Qassim
Rectangle



Vector Addition of Forces LJAUSI <s jili

Addition of Several Forces

F F, + F2)+F3R

F2
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jSisRemember
Y

1Fx = F cos 0
Fy = F sin 0 FV

Xh Fxa cLaw of sines
sin /J sinysina

b 4- c 2bc cosa

2ca cos /J

lab cos y

a

b2 2 i 2c 4- aLaw of cosines
r2 2 i ^a + b
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Examples
Example (1) : : (') Jtu

The screw eye in Figure is subjected to two
forces, Fj and F2. Determine the magnitude
and direction of the resultant force. v jiiiu

a 150 N10°

•s r. = loo N/- \

15°
*
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Examples

F, = 150 N10° "r

I

F. = 100 Ni

15°
ij

I
'JT

&
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Examples
A

150 N
F,= 150 N

mm10° 65'115" U

ior
*

F. = 100 N 360 2(65")i = 115"
r\i

15°

100 NB
\ y

90" - 25" = 65"
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*Ji.iExamples

FK = V(100 N )2 + (150 N)2 - 2(100 N)(150 N) cos 115°

= V10 000 + 22 500-30 000(—0.4226) = 212.6 N
= 213 N 150 N

1 15°
e ] 00 N

0 1 I 5s
I 1 ^
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Examples

FH = V(100 N}2 + (150 N)2 - 2(100N)(150 N) cos 115°

= V 10 000 + 22 500 - 30000(—0.4226) = 212.6 N
= 213 N 150 N

150 N 212.6 N
1sin 115°sin 6

100 N

* 15°
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Addition of a System of Coplanar Forces

Scalar Notation
y

I

e
A

i \
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Addition of a System of Coplanar Forces

Coplanar Force Resultants.

l i

.1

F,

&
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ixu\Examples
Example (6) : : (‘ J'-j-*

The shown screw eye in Figure is subjected
to two forces, and F2.Determine the
magnitude and direction of the resultant
force.

V

F2 400 N

24



Examples
SOLUTION I

F, = 600 NF2 = 400 N
Scalar Notation.

x

X F x
FRX = 600 cos 30° N - 400 sin 45° N

F Rx

F2 = 400 N
l\ 4pp F, = 600 N

A
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Examples
SOLUTION I

F*A = 600 cos 30° N - 400 sin 45° N = 236.8 K

FRV = 600 sin 30° N + 400 cos 45° N = 582.8 N|

yV(236.8 N)2 + (582.8 N )2 - 629 NFH
582.S N

582.8 Ni = 67.9°ft = lan u236,8 N
,?'6

x
236.8 N
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Examples
Example (7) : : (V) ju-The end of the shown boom O is subjected

to three concurrent and coplanar forces.
Determine the magnitude and direction of
the resultant force.

JjjlajJl pljJ

V LfeLâ lj A
v

F,- 250 N
45°F3 - 200 N

5
3 e

: V
O Ft = 400 N
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*Ji.iExamples
V

F*
k 2%,8 N- 2F— 1 X

400 N + 250 sin 45° N - 200($) N
383.2 N = 383.2 N

Ff ix

FRX e
X

O383.2 N

'FR,
T

: 250 cos 45° N + 200(f) N= 296.8N|

FR = V(-3S3.2 N)2 + (296.SN)2 = 485 N

V F V'

FRy 250 N
45s *200 N

**
3

400 NO
296.8-1$ 37.8°urn 383.2 28
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