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S\,nopsis

Welcome to your Force eBook.

This eBook consists of notes and examples of calculation in topic
of Force which is developed and revise based on Engineering
Science for polytechnics (DBS10012). The goal of this eBook is to
provides students an understanding of force in physics through a
simple and easy understanding methods.
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Invroduction of Force

Force is a push or pull that can change the shape of
an object or change the shape or size of an object, or
change the way an object moves.

For instant, when a ball hits the ground, a force
changes its shape, speed and direction.

Force is a vector quantity

Slunit : Newton (N) or kgms™2

Formula: F =%

m = mass (kg)
a=ms?




Definition of Term

Definiti
Force is a pushorpull action that will
change the state of restor motionofan

object.

Symbol :F




€ffects of Force

\ 4

Can change the size or shape of an object

\ 4

Can move a dationary object

A 4

Can gop a moving object

\ 4

Can change the direction of a moving
object

\ 4

Can accelerate or decelerate a moving
object




Difference between
Mass and Weight-:

Mass Weight

L Defined as the amount
Definition

Defined as the force of
of matter in an object

gravity
Mass always constant . :
Effect of y Weight change according
. at any place and any .
gravity R to the gravity

Base quantity , Scalar Derived quantity, Vector
Type of Q : ; . .

quantity quantity
Formula m=F/a m=W/g W= mg
SI Unit kilogram (kg) Newton (N)




Newton’s First Law

Newton's First Law of motion states that an object will emain at
rest or uniform motion in a stmight line unless acted upon by an
external force

An objact at rest Unless .d m byan An object In motlop will continue w
will remain at rest unbalanced force  OMRNt speed and direction unless acted on

by unbalance force




The acceleration of an object depends on the mass of the
object and the amount of force applied

When the net external force acts on an object,
the acceleration of the object is directly proportional to the net
force and inversely proportional to its mass.

a=— - F=ma

The second law can also be stated in terms of an object’s

acceleration, thus
2 = dv
=m|— | =ma
dt




Nelwton’g Second Law :
Calculation

Gage 1

Two forces are applied to a toy car with a mass of
10kg as shown below. What is the acceleration of the
car?

F,= 20N ‘
CJ
(¢ TTHINK _

4 )

Solution :

F,= 60N

F F, — F 60 — 20
net _ I2 1_ R
m m 10




ase 2

A wooden block with mass of 4kg accelerates 6m/s? to the
East when forces are applied to it as shown below. What is
the amount of the unknown force?

! ] THINK _ o

F1=30N / South
_ Fo=4ON

Unknown Force

West r East

/Solution :

~

Fpee =m-a
F; + unknown force — F, =mXa
30 + unknown force —40 =4 X 6

unknown force = 34N

/




ase 3

A friction force of magnitude 25N actson anobject of mass
15kg, which isplaced on a rough inclined plane asshown in
figure. Determine the acceleration of the object moving down

the plane (g=981m/s?).

(June 2013 Final

0 THINK Exam Question)

Solution :
Finding W, W=mg

= (15)(9.81) = 147.15N
Finding F, F = Fsin 30°

= (147.15) sin30° = 73.575 N
Finding Fe: , Fpet = F —Fp

= 73.575—-25=48575N

Therefore , F = ma

48.575 = (15)(a)

48575
AT

=3.24 ms 2

10



Nelwton’g Thivd Law

For any action, there is a reaction which has
the same magnitude but acts in the opposite
direction.

For every action force, there is a reaction

force equal in strength and opposite in
direction

11



Force in Equilibyium

An object is in equilibrium if the object is at
rest or is moving with a constant velocity in
a straight line. The force that act on the
object are balanced in all directions, the
resultant force acting on it is zero. Just like
tug-of-wall when the size and direction of
the forces acting on an object are exactly
balance, then there is no net force acting on
the object.

Conditions for equilibrium :
1. The resultant of the forces must be
zero. XFnet = 0

Fi= 10N m—) F,=10N

The resultant force = F, +F, = (-10N) + 10N = O N

12



An object is in equilibrium if :
F. (friction) = F (force) o Xfi =0

N (normal) = W (weight) o Xfy, =0

Conditions for equilibrium :

2. The resultant force along N
any two mutually T
perpendicular axes is zero.

YXFx =0and 2Fy =0
Pendicular axes is zero.
YXFx =0and 2Fy =0

If the forces acting on an object are balanced, then its
motion will not change :

° If it is not moving it will stay still
. If it is moving it will keep moving at a steady
speed.

If the forces on an object are not equal, then they are
unbalanced, then the motion of the object will change :

° If it is not moving it will start moving.
e If it is moving it will speed up (accelerate), slow
down (decelerate), or change direction.




Examp\e

Yfi =5+7-12=0

Net force = 0

12N

14N

All forces which
act upon the object
are balance

Object will stay
at rest since
there is no

14



ResuHant of Force:
In a $traight Line

4 )

J

\ The resultant force is Zero. /




Tutovial
(Past year questions)

1. State the definition of moment and its SI unit. (Jun 2016)
2. State the definition and SI unit of Force. (Dec 2018)
3. State Two (2) effects of force in everyday life. (Dec 2018)

4. State Two (2) differences between weight and mass.
(Jun 2018)

5. A worker pushed a box with mass of 80kg an horizontal
floor with constant acceleration of 2.0m/s?. Calculate :
a) The force applied by the worker.
b) The acceleration if 70kg is released from the box.
(Dec 2016)

6. Calculate the net force acting on the x-axis and y-axis of
an object. (Dec 1028)

10N <« . Lelt
—> 10N

16



o U

)

. Check \youy
o~

L. answers

Moment is the product of force and the perpendicular
distance of its line of an action from the point.

Force can be define as a push or pull action which will
change the state of rest or uniform motion of an object.
A man pushing a big box. Kids playing archery.

MASS WEIGHT
Base Quantity Derived Quantity
Scalar Quantity Vector Quantity

F-160N , a = 16m/s?
Fx = 15N, Fy = -20N

17



ResuHant of Force:
Divected at an Angle

Intyoduction |

Application of
Resultant Force

%@-

oase1| -
Two forces acting M
at Quadrant 1 and
Quadrant 2
| Case 2 | P |-

Two forces acting
at Quadrant 1 and
Quadrant 3

| @ IC:aSe3 I
Two forces acting

at Quadrant 1 and
Quadrant 4

| [ case A |
I Two forces acting
at Quadrant 1 and
Quadarant 3
(towards the
main point)

- I ase S I
Three forces

el

acting at
Quadrant 1, along
x-axis and along
y-axis

| Tutovial |

Past Year Questions & Answer

18



Intyoduchon:
Application of ResuHrant
¥ovce

Source: https://www.bartleby.com
SITUATION 1:

A barge loaded with heavy cargo is pulled horizontally by two
tugboats.

¢ JTHINK

There are TWO forces acting on the barge.

> What is the total force (magnitude of resultant force) resulting
from the tugboat?

» In which direction is the barge taken by the tugboat?

19



Intyoduchon:
Application of ResuHrant
¥ovce

eI LLELTR

SITUATION 2: Source: http://www.csun.edu

Two crew members pull a raft containing loads with different
directions (angles) and force strengths (magnitudes).

¢ JTHINK

There are TWO forces acting on the raft.

» Did they manage to pull the raft to move towards them?

> What is the total force (magnitude of the resultant force)
produced?

20



Intyoduchon:
Application of ResuHrant
¥ovce

Based on Situation 1 and Situation 2 it can be concluded that
Resultant Force refers to:

‘... The Net Force acting on an object when it is subjected
to several forces acting in various directions ..."

The process of obtaining Resultant Forces:

> Strep 1 > Step 2 > Step 3 > Step 4 >

Galcviate
Rresolve (break . . Sketch the
d¥x & &
down) Fovce R Ma‘.a“m’.de ResuHant Tovce
Divection
Positive sign F, = Fcos@ Magnitude (i) Plot
x-axis to — Fy=Fsin@ 2 2 coordinate
y-axis to T Arrange in a (ZF> +(ny> (TF..XFy);
N table and find (ii) Label
Negat.lve >18M th Direction magenitude
x-axis to « e sum of Fy . shitu
y-axis to ! and F,, & direction

L (ZFy value;
tan SF, (iii) Find the

Real Angle

21



CGage 1

QUESTION:
Calculate the magnitude and direction of the Resultant Force:

80N 100N

—_——— e ————
Ul
o
°

J

¢ JTHINK

There are TWO forces acting:
» A force of 100N at Quadrant-1 with an angle of 50° from y-axis
» A force of 80N at Quadrant-2 with an angle of 65° from x-axis.

22



case 1

+ (upward) + (upward)

A

1

1

(@ (b)
1
A
SON - n 100N

I 1

1
(c) | (a)
50°/ ___2__
(left) - €------ :’\r
6 °III 1 \‘l
________ (A N
I
1
1
1
F,=Fcos@

(a) +100 cos 40 = +76.60 (b)
(c) —80cos 65 = —33.81 (d)

S F,=+42.79N (-)

Collect and sum the x-axis

forces.

o A positive (+) answer
value indicates the Fx
direction is to the RIGHT

+ + (right)

90 — 50 = 40°

Fy, =Fsin0

+80sin 65 = +72.50

Y F,=+136.78N (1)

Resolve (break down) the y-axis
force
° Upward: + sign

Use the
opening angle
value from
the x-axis, ok!

Resolve (break down) the x-axis

force
° Right direction: + sign
. Left direction: - sign

+100sin40 = +64.28

Coordinate:
(42.79,136.78)

Collect and sum the y-axis

forces

o A Positive (+) answer
value indicates the Fy
direction is UPWARD

The combination of the RIGHT dan UP direction

indicates the Resultant Force is:
» 0On the right side of the x-axis
» At the top of y-axis

Therefore, the Resultant Force
will be in Quadrant-1, ok!

23



case 1

3
Calculate the magnitude
and direction using formula
Magnitude Direction
(Total of Resultant Force) (Location of angle from x-axis)
2 E
2 tan~ 1| ==
J@E? +(2F) " (2 E,
~ _1(136.78
=/ (+42.79)% + (+136.78)2 = tan (_42.79)
= 143.32N =72.6°
A
|
O €l |
, ! 143.32N
FINAL ANSWER: 4136.78 +------
:
|
80N !
1
|
:
|
1
65° |
————————————— Ve >
1 +42.79
! Real angle
0=72.6°

Sketch the location of Resultant Force A A

_ (anti-clockwise
based on the answer in step (2) and (3) rotation)
° The Resultant Force is located in

Quadrant-1, good job!

24



ase 2

QUESTION:
Calculate the magnitude and direction of the Resultant Force:
A
| 100N
:
1
1
1
. 50°
1
T\

What If the
force acts in
this Quadrant?

\ 80N j
o

There are TWO forces acting:

» A force of 100N at Quadrant-1 with an angle of 50° from y-axis

» A force of 80N now at Quadrant-3 with an angle of 65° from
X-axis.

25



CAge 2 1 Resolve (break down) the y-axis

force
+ (upward) .
A ° Upward: + sign
A I C e
| " 100N Downward: - sign
' (b);
|
v/ () ,
b 50° - » + (right)
D4
1/} 90-50=40°
4 65 1,\
\\A 1
1
C
(left) - <———(—)———- : '
:(d) Resolve (break down) the x-axis
! force
SO i o Right direction: + sign
\ - (downward) e left direction: - sign
F,=Fcos@ Fy, =Fsin0
(@ | +100cos40 = +76.60 | (b) +1005sin 40 = +64.28
[ ©) —80 cos 65 = —33.81 (d) —80sin 65 = —72.50 ] Coordinate:
Y Fy=+42.79N () LF,=-822N() (42.79,-8.22)
2 | Collect and sum the x-axis 2 | Collect and sum the y-axis
forces. forces
) A positive (+) answer o A Negative (-) answer
value indicates the Fx value indicates the Fy
direction is to the RIGHT direction is DOWNWARD

The combination of the RIGHT dan DOWN direction
indicates the Resultant Force is:

» 0On the right side of the x-axis Therefore, the Resultant Force
> At the below of y-axis will be in Quadrant-4, ok!

26



case 2

3
Calculate the magnitude
and direction using formula
Magnitude Direction
(Total of Resultant Force) (Location of angle from x-axis)
2 E
2 2 tan~! (— Ignore the
J(Z Fx) + (Z Fy) e eall - Z Fx negative
yadl L _r(822 sign (-) on
= /(+42.79)2 + (—8.22)2 = tan (42_79 ) Fy ok!
=43.57N =10.9°
100 N

FINAL ANSWER:

O Ysuswir)

Real angle

80N

1

:

1

1

1

1

\4 60=360—-10.9
= 349.1°

(anti-clockwise

4 rotation)

Sketch the location of Resultant Force or

based on the answer in step (2) and (3)
° The Resultant Force is located in
Quadrant-4, good job!

0 =-10.9°
(clockwise
rotation)

27



age 3

QUESTION:

Calculate the magnitude and direction of the Resultant Force:
A
| 100N
|
1
1
I
i 50°
1
)
I

_____________ VN
) 65°
What if the

force acts in
this Quadrant?

g 80N J

¢ JTHINK

There are TWO forces acting:

» A force of 100N at Quadrant-1 with an angle of 50° from y-axis

» A force of 80N now at Quadrant-4 with an angle of 65° from
X-axis.

28



Ccase 3 1 ' Resolve (break down) the y-axis

force
+ (upward) .
A ° Upward: + sign
T " 100N . Downward: - sign
y ()]
v/ ) ,
| BOf f====== » + (right)
Y4
' /N 90— 50 = 40°
""""" NI N
! ¥ Resolve
C
: ‘___E_)__, + (right) (break down) the
| x-axis force
(d) | ° Right
| 9 9
i 80N direction:
v + si
gn
\ - (downward) /
F,=Fcos@ Fy, =Fsin0
(@ | +100cos40 = +76.60 | (b) +1005in 40 = +64.28
[ © +80 cos 65 = +33.81 (d) —80sin 65 = —72.50 ] Coordinate:
2 | Collect and sum the x-axis 2 | Collect and sum the y-axis
forces. forces
) A Positive (+) answer o A Negative (-) answer
value indicates the Fx value indicates the Fy
direction is to the RIGHT direction is DOWNWARD

The combination of the RIGHT dan DOWN direction
indicates the Resultant Force is:

» 0On the right side of the x-axis Therefore, the Resultant Force
> At the below of y-axis will be in Quadrant-4, ok!

29



case d

Calculate the magnitude
and direction using formula

Magnitude
(Total of Resultant Force)

J@E? + (2R’

-
-

-
= /(+110.41)2 + (—8.22)2
= 110.72N

© €l

FINAL ANSWER:

Sketch the location of Resultant Force
based on the answer in step (2) and (3)
The Resultant Force is located in

Quadrant-4, good job!

—- -

80N

Direction
(Location of angle from x-axis)

tan~! (—Z Fy)
XK
R 8.22

n_lt
110.41

Ignore the
negative
sign (-) on
Fy ok!

100 N

50°

+110.41

___r____:__)
4.3° |

110.72N

Real angle

60=360—-4.3
= 355.7°
(anti-clockwise
rotation)
or

0=-43°
(clockwise
rotation)

30



Gage 4

100N

QUESTION:
Calculate the magnitude and direction of the Resultant Force:
A
|
|
|
1
1
1
I
i 50°
1
)

¢ JTHINK

There are TWO forces acting:

What If the
force acts in
this Quadrant,
but the
direction of the
arrow goes into
the main point?

» A force of 100N at Quadrant-1 with an angle of 50° from y-axis
» A force of 80N at Quadrant-3 with an angle of 65° from x-axis

is heading to the main point.

31



CA 1

3e 4 Resolve (break down) the y-axis
+ (upward) force

A , ° Upward: + sign

:

1

1

1

1

1

1

1

1

Resolve (break down) the x-axis
80N . '(right) force
\ ° Right direction: + sign

F,=Fcos@ Fy, =Fsin0

(@ | +100cos40 = +76.60 | (b) +1005sin 40 = +64.28

(c) | +80cos65=+3381 | (d) +805in 65 = +72.50 ] Coordinate:

Collect and sum the x-axis Collect and sum the y-axis

forces. forces

) A positive (+) answer o A Positive (+) answer
value indicates the Fx value indicates the Fy
direction is to the RIGHT direction is UPWARD

The combination of the RIGHT dan UP direction
indicates the Resultant Force is:

» 0n the right side of the x-axis Therefore, the Resultant Force
> At the top of y-axis will be in Quadrant-1, ok!

32



case 4

3
Calculate the magnitude
and direction using formula
Magnitude Direction
(Total of Resultant Force) (Location of angle from x-axis)
2 E
2 tan~ 1| ==
J@E? +(2F) " (2 E,
~ _1(136.78
= /(+110.41)2 + (+136.78)2 = tan (_110.41)
=175.78N =51.1°

[> Y SuBMIT A 175.78N

+136.78 k---------2

FINAL ANSWER:
100N

10
_________________________ >
' +110.41
65° !
: Real angle
80N 1
: 6=511°
: (anti-clockwise
. -
Sketch the location of Resultant Force rotation)

based on the answer in step (2) and (3)
° The Resultant Force is located in
Quadrant-1, good job!

33




Gage S

QUESTION:
Calculate the magnitude and direction of the Resultant Force:
A
| 100N
|
1
1
I
o a0P
1
)
BN Y TR ,
What if there
are forces

acting along
the x-axis and
the y-axis?

¢ JTHINK

There are THREE forces acting:
» A force of 100N at Quadrant-1 with an angle of 50° from y-axis
» Two forces of 80N now acting along the x-axis and y-axis

34



cage S

Resolve (break down) the y-axis

Collect and sum the x-axis

forces.

o A negative (-) answer
value indicates the Fx
direction is to the LEFT

force
+ (upward) .
A ° Upward: + sign
A ! Downward: - sign
, .
i (b)! 100N
1 ]
Ry AC) |
b 50° - » + (right)
v R
» | 90-50=40° Resolve (break down)
[ iON (c) L\ the x-axis force
(left) - (d) o Right direction:
Kedua-dua * sign
daya 80N
80N tidak perlu
- (downward) dileraikan
\ J v
F,=Fcos@ Fy, =Fsin0
(@ | +100cos40 = +76.60 | (b) +1005sin 40 = +64.28
(@ =50 @ =80 | Coordinate:
ZFx:—g.‘l‘N((—) ZFy=—15.72N(~L) (_3.4’ 15.72)
2 2

Collect and sum the y-axis

forces

o A Negative (-) answer
value indicates the Fy
direction is DOWNWARD

The combination of the LEFT dan DOWN direction
indicates the Resultant Force is:
» 0n the left side of the x-axis
» At the below of y-axis

Therefore, the Resultant Force
will be in Quadrant-3, ok!

35



cage S

3
Calculate the magnitude
and direction using formula
Magnitude Direction
(Total of Resultant Force) (Location of angle from x-axis)
2 E
2 2 tan~?! (— Ignore the
J(Z Fx) + (Z Fy) D= Fx negative
yigs —t n—1‘)(15-72\ sign (-) on Fx
= \/(—3.42_4: _(—15.72)2 - 3.4/ and Fy ok!
-16.08N 77T =77.8°
100 N
FINAL ANSWER:
————————— >
Real angle

0=180+77.8
= 257.8°

(anti-clockwise
rotation)

Sketch the location of Resultant Force

based on the answer in step (2) and (3)
° The Resultant Force is located in
Quadrant-3, good job!

36



Tutonal

Calculate the magnitude and direction of the resultant force:

20N
80N
P __ > X-QXis

December 2014
[ ANSWER : Fy = 110.25 N, 0 = -36.73° or 323.27°]

15 kN y-axis

> X-QXis

June 2014
[ ANSWER : Fy = 43.46 kN, 6 = 28.01°]

37



Tutonal

Calculate the magnitude and direction of the resultant force:

y-Qxis
A
12N
'|Oo 8 N
) 45°
» X-QXis
June 2015
[ ANSWER : Fy = 17.837 N, 0 = 258.44°]
y-Qaxis
A
Fa=12N| Fi=10N
) 35°
—————— EosessdEoscansons2=20 JEEPTS
e
45 F,=20 N

June 2016
[ ANSWER : Fy = 32.43 N, 0 =100.57°]

38



moment of Fovce

Ivyoduchon| | 00
O
Application
Moment of
Force
case 1

Finding Center
of gravity with
inclined force

Case 2

Finding Center of
gravity with load

Past Year Questions & Answer

case 3

Finding Center
of gravity with
inclined forced

upwards

[Case A4 |
Reaction Force

=

— &

[cases |

Reaction Force

with 2 unknown Force

Tutovial

39



moment Of Tovce

Product of force and the
WHAT?? perpendicular distance of an action

from point or the turning effect of

force
(perpendicular 5 ¥OTMU‘Q ?,.),?
istance from

the force arvow to \
the axis of f

oo " Mowment = Fd

M = Moment (Nm)
wieor F = Force (N)

et of et d = Perpendicular
| distance (m)
onit27? Newton(meter) = Nm

. he anti-clockwise
Tohin Total sum of t
9 moment is equal to the sum of the
Eﬂ'ed' clockwise moment

40



STEeP TO SoLve???

> Strep 1 > Step 2

> Step 3

>

Sketching

BD Solve using

SRR (free-body- suitable methods
diagyam)
Moment Force Method
(MFM)
1. Total Force (Fy)is in equilibrium
Me-\-v\od_s’?’?’? 2. Mc]ocksze = Mantf—c]ocksze

Moment Resultant
Method (MRM)

X =

> Moment
Y. Force

41



3. Reaction Toyce { 1. eyvavititonal Point

f f :

"
l 30kg ”kgl Problem l 30kg ‘Bokg l
Mmoment of
ForLE???
n

2. Distance of X

4. Unknhown Foyce

42



K

\ W
Very high force and door never closes
More force and door closes
Less force and door closes

43



OASE 1 : Genter Of &ravity oy

eyavional Point
100N S0N
| e
|« 3 >l — >
Step: Both methods can be used
Ghoose i) MEM
Mmethods i)  MRM
Make sure all the force is in the
direction of y-axis (90°).
Step 2: Place an additional force, F (MFM
Sketching ONLY) that will support the system
Teb (at the appropriate location).
(free-oody- Show all the rotation of the
diagyam) moments.

The center of gravity, x is
calculated from from point LSH to
point F.

44



All moment heading to point on LHS

100N 50N Sin 600 = 43.3N

i? 3m 4‘§—’1‘_2m—”

STeP3: STeP 3 :
Moment Forvce oment ResuHant
method method

i) Divide F, in Horizontal Elemen , F;= 50 Sin 60 = 43.3N

10 Finding F, SE=UR, _ _ ) pogine
I"Total Force () is in equilibrium” ¢ No Need to Find F

F = 100+ 43.3

~F = 143.3N
iii) Finding center of _grav1ty, iii) Finding center of gravity,
: MC]UC/(WISE’ Mam‘z clockwise | I X = Z Moment :

__________ : e

F(¥) = 43.3(3) + 100(0) (EYSpS 2 Force
1433(%) = 129.9+0 @) = LE) 10

% = 1299 100 + 43.3

B " Taz3 Lk o= 1299

= 0.91m (from LHS 143.3

= 091 m (from LHS)
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OASE 2 : Genter Of &ravity or

eyavrrathonal Point
100N
l 50Kg
|« bi< o
3m Im
Step 1 : Both methods can be used
Choose i) MEM
Methods i) MRM
1.  Make sure all the force is in the
Step 2: direction of y-axis (90°).
Sketching 2. Place an additional force, F M
¥BD ONLY) that will support the system
(free-body- (at the appropriate location).
diagyam) 3. Show all the rotation of the

moments.

4. The center of gravity, x is
calculated from from point LSH to
point F.
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All moment heading to point on LHS

'\\ 100N F, = 50Kg (9.81) = 49.05N

\5 _ 9_5_”

A

STeP3: STeP 3 :
Moment Forvce oment ResuHant
method method

i) Finding Weight of the load , F; = mg = 50(9.81) = 49.05N

ii) Finding F, _ZT_F Z}F __ ii) Finding F,
1 “Total Force (Fy)is in equ111br1um I No Need to Find F
F = 100 + 49.05
~F = 149.05N
iIii_LFi_nd_in_g center of gravity, x iii) Finding_center of gravity, x
I MCJUC/(W]’S@ = Mam‘f—c]oc/(sze I 1 X = ZM oment
T T T T T oo ' L Y. Force
F(x) = 49.05B3)+10000) Gy = ~49.05(3) + 100(0)
143.3(kx) = 147.15+0 100 + 43.3
% = 14715 W% = 14715
1433 143.3
= 0.99m (from LHS) = 0.99m (from LHS)
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OASE 3 : CGenter Of 6ravihy or

evavitational Point-
100N
lA 3m [P ]m -
6Cy
50N
Step 1 : Both methods can be used
Ghoose i) MEM
Mmethods i) MRM
1.  Make sure all the force is in the
Step 2: direction of y-axis (90°).
Sketching 2. Place an additional force, F (MFM
¥BD ONLY) that will support the system
(free-body- (at the appropriate location for).
diagyam) 3. Show all the rotation of the

moments.

4. The center of gravity, x is
calculated from from point LSH to
point F.
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All moment heading to point on LHS

'\\ 100N
\{3 S5
}/ 3m r— T m

S0NSin 60°= 43.3N

STeP3: STeP 3 :
Moment Forvce oment ResuHant
method method

i) Divide F, in Horizontal Elemen, F; = 50sin60° = 43.3N

\ 4

_11)_F1_nd_1n§ F, _Z_TFJL:_Z&FJL - ) e .
| “Total Force (Fy)is in equilibrium” | No Need to Find F
F+433 = 100
~F = 100 —43.3N
= 56.7N
iii) Finding center gf_grav1ty, iii) Finding center of gravity, x
I MEOZ(WEE_: fla”_“ clockwise | | X = 2 Moment :
F(%) + 43.3(3) = 100(0) ' XForce |
56.7(%¥) = —129.9 () = —43.3(3) +100(0)
. — —-1299 —43.3+0
vy X = —1299
56.7
= —2.29m (from LHS) = —2.29m (from LHS)
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Gasge 4 :Reachon Foyce

100N 50N
600
ala
'y 3 A
Ra Rs
S‘\-ep'\ z
Ghoose Find Reaction can use MFM ONLY
mMmethods
1. Make sure all the force is in the
Step 2: direction of y-axis (90°).
Sketching 2. Place an Reaction forced, RA and
P RB at the support point of the
(f‘f‘_"e’b"d*l’ system.
diagyam) 3. All moment calculated from from

point LSH to point F.
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All moment heading to point on LHS

L 1010N

e

50N Sin 60°= 43.3N

T 3m

Ra

> STEP 3 : Moment Force Method >

i) Divide F, in Horizontal Elemen,

11) Using ZTF = Z¢F

" Ry+ Ry = 100+ 433
R,+ Ry = 1433N

iii) Using Total Moment = 0

T oginien = Plogsagrs

_ I
clockwise — Manfz clockwise I

R4(0) + Rg(4) =
“ Ry -

~ Ry

RA+ RB =

Fi= 50sin 60 = 43.3N

100(0) + 43.3(3)

% — 32.48N

143.3 — 32.48
110.82 N

100 + 43.3
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OASE S :Reachon Tovce

M

100N

k 3m —m 1
Ry

Ra
S‘\'ep'\ : . .
Find Reaction can use MFM ONLY
Choose
mMethods
1.  Make sure all the force is in the
Step 2: direction of y-axis (90°).
Sketching 2. Place an Reaction forced, RA and
FBD RB at the support point of the
(free-body- system.
diagyam) 3. All moment calculated from from

point LSH to point F.
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All moment heading to point on LHS

L 1010N

e

T 3m

Ra

> STEP 3 : Moment Force Method >

i) Divide F, in Horizontal Elemen ; none Inclined force

ii) Using Y tFy= SVE,

R,+ Ry = 100+F
R,+70 = 100+F

LM clockwise ~ M anti-clockwise

: R,(0) + 70(4)
& F

R, + 70

100(0) + F(3)

280

3
93.3N

100 +93.3
193.3 -70
123.3N
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Tutonal

Calculate the center of gravity, x from point A to be system in

equilibrium
20N 10N 15N .
L 60° 10N
3m L Sm :
o -~ i
A B
< 12m —>
December 2013
[ ANSWER : X = 4.2m from A
20 N 30N 4o‘rIl
A: m >« 5 m >« o :B
June 2015
[ ANSWER : x = 4.83m from A 1]
23N 10N 2kg 8N

"_2@_4

5m

]
A - 3m

350 1

10m -

June 2016

[ ANSWER : x = 2.20m from A ]
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Tutonal

The solar panels are fitted to a frame
supported by a beam, as shown in Figure(a)
and the forces acted on the beam as shown in
the Figure(b). Calculate the size of reaction
force, R, by considering the moment at R,

4(10N 30fN QEEN
f: :I: -l:
I 0.5m | m | m 0.5m
R, R,
June 2017

[ ANSWER : R, = 425]

Figure shows a loaded beam. Find the
reaction force, F and the value of x if the
beam is in equilibrium. Given g=10m/s2.

20 N

0.5kg 10N
300 45023\

A

< >l
<« VI‘ X Ll ] >

A

5m 3m

F

June 2013
[ ANSWER : x = 2.385m , F = 67.07N]
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