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- with Variable a
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Chapter 1: Kinematics
(motion on a straight line)

- EQUATIONS OF MOTION
- DISPLACEMENT / DISTANCE Cassuming

constant acceleration )

- VELOCITY ① s=

'
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- ACCELERATION ② ✓ = ut at
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④ s= utt Eat
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- SOLVING PROBS W/ CONSTANT a ash

① Use the constant acceleration formulae

② use the v-t graphs .
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Velocity tire graph C case I)
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If obj is projected w/ a speed of Wms
-
'

Vertically upwards from the ground .
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Motion of a
.

p
w/ variable a

-

-
-
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→ CANNOT use condone acceleration formulae !

Scad

a) s = f Ct ) b) v=fCt) c) a = fit )

→
v =
I → s= Judt → v

-

- fa It
dt

→ a
= date or dd¥ → a = date → s -- frat
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Chapter 2:  Statics
"
static

"
- stationary / at rest

resultantforce

1) resultant of two F
→ to find magn

. & dir . of the

→ A or law of addition resultant .

7C
2) resultant of more

than ZF

R - let R -- may. of
→ res . of

F

resurge
gone .

A Tone has a magritte!!Ypdi"eed by a
directed

,
a

,

' so
-

e-. . . . . . . .
→ hence F is a Vector

lire segment eg AT o b B

~

→ represented in dgehrad
-fam . E = (31+41) Ndry.

jazziest
)

.
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*to find the resultant of 2 F acting on a .P ' 1131-

- ✓ Igp + lbj + 2111111 cos 0

where the forces are represented by "

- let 9 to direction of the
resultant force -

directed line segment - sire rule
-

:

lad I El
① I law of ④ A sin =

sinners
→ if 2 F. acting

on a op
at O
,

be
- - - -
-y

. C

represented in magnitude
& dir

. q ,

by 2 directed line tegmen µf+b#ip -0 .

'
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,
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'
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O
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B
b

SPECIAL CASES
-

① If 2 forces I to each other
. Csquare ) ③ F one H .

a) if the
2forces one equal in magnitude

.

:. . . .. . .
" Kfar

.

-

*e
of 450 with one of the b) Pffa R -- on
PN forces in the system .,

"

it
"

¥
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*
mid be in words !

The resultant F makes an angle A with

the force P

b ) if 2 foes- mrqr
cowbird

② If forces X I to eat
other.

( rhombs)

-genera parallel
.gr.

a) if 2 forces are equal
" ¥!

'

¥
.
she signed

sin

R = ZPass E
z chef

→ Resulted fire mates an angle

of Io af the diedon ng

one of the
PN forces .



Resolution of a force .

→ every F can be resolved into 2Icomponents

by tug .

eg
' eg3 ,

i

Yn
a 5N

eg Y
now PN

µ
login O

''sino

µ
Susu
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t to cost component along OX = Post component along OY

= 5 cos 20
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To find the resultant of a system of coplanar

acting on a op .
n

,
'

f"
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÷¥a..

③ X so , Y>
0

^ xf¥P: tan
- ' I¥7Ifw dir .YR

matesan4 of

a .
. find the magna die I the

renitent F . / !!Hydf!%" "he④ no, yaomethod :

Treme all the F into 2 k components.
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-
-
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-
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, the dir - of
w the Wd fire in the

→ dir. of R makes an 4 of

Otp's anticlockwise w/ the SYSTEM.

din. of the WN force
in
the

system.



Statics of a particle -

-
-
- -

equilibrium conditions :

→ the resultant f = O .

recall : resolve 3-
= the sum of components in the

horizontal

renhe In = the sum of components
in

To find the resultant
the vertical , or I to (

t )
.

of the whole system
: R=jx2-yT

.

*

if system is in eq , Fr
-

- O .

*

i. e . R
-

- o ⇒ 1×2+72=0
⇒ we can equate the

components of the

.

.

. XZ -142 TO . forces in

X
'

30
,
Y's, o for X. Y EIR

z I
dined ion .

-: X 2=0, 42=0 .

.: X = O , 4=0 .

types of forces ③ Forces of
Attachment .

①Weight F 111 Is ,
a-mario gorn , too. . :÷
::it::÷÷÷÷÷:ion.

② contact Forces ( normal reaction
& fiction ) I

. breaking strength
.

⇒ Newton's 3rd Law : w -. my.
*
all strings in

Ml

are INEXTENSIBLE I INENAS Tic
.

every
action has an equal and

pin
opp. reaction

.

!I FN

.¥.

i) normal
reaction - mg¥

f
"

n ④ friction
\ F= fictional tone P

..

#o
%"

T
i- s -,

N

⇒ fiction acts to oppose¥thaedwdrdegn" relative motion .

.?
'
'

⇒ if book is at rest .
P=F .

.

- H

Y
.

.
.

.
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"
"
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.

- book will Here sliding -

µg , roughness
4

.

-
-

I

.
. ⇒ F has reached its limiting µf,wughnes

-

,
value :

µ= weff . of fiction
"

"
t f =p

R R = normal contact
fore

;;) Smooth vs Rough
A" tart '

③ paeidee
It depends# ① op

in eq . ① op
in limiting seals

✓ mineral of sliding .

gu op . #←§ Freyer . M -

Fp=µR -

-0 # Fr= MR Flint!
• no frictional force

. o contact f = N t Fr .

• .: only
contact F is o / RI = JNZTFNT

NCF.



Chapter 3:
Dynamics down

a

→ straight line motion of a op
under the * when a op

is sliding

Ith inclined plane ,

⇒ a = g
sin -0

-0=4 of inclination of play
action of a syst . of wpkn

- F'

w/ horizontal
+

* Newton 's 2nd Law :

projected up
a
smooth

the force F applied to a op
is

* when a op
is

proportional to
the mass

,
m of the op

& the acceleration produced .
F = ma .

→ translational
motion inclined plane -

m : mass ⇒ linear inertia

a : linear acceleration ⇒ Ii or
I

⇒ a = - g
sinOF: resultant of the forces acting on the

Proof R

•

p ,
in the direction of motion . -

a

stagnant.
solving problems inulins ¥q¥① Draw a diagram showing the forces acting

On a op .

② Resolve forces into 2 he directions
.

• one 11 to direction of motion#
• one I to direction of motion

③ since there is no a he to direction of motion ' fry , R = my
cos O

WEcan equate components of F
I to

the direction of motion
.

(j
)

my
sin D- = ma

.: a
-

- g
sino ⇒ constant

op moving (t> ) w fo - eh
'

"'

⇒ can use
constant

-
⇒ equate CI )

Mh
'
- '

acceleration
formulae

R
④ Apply Fema in

the dir. of
motion -

¥
.i

) O-

7/7 0 -

my
sin 0 = ma

.

'

- a =
-gsino -

=



Motion of 2 connected op

Consider 2 op att
.
to the ends of a lryhl

inext . Str :

I' Te
on.- ④

-

V
,
>Vz ⇒ string is slack

t÷l
\

same speed & accel .

By N 3L , forces aching on
the ap

will have the same may.
but

opp . dir .

Otto
Problems involving pulleys
→ heavier .

p
will move

t

→ lighter . p
will move f

*
motions of the

2 •

p
are not

independent
be they one

connected

by the string
.



Chapter 4:
Work, Energy and Power
WORK DONE

↳ defined as the component

of the F in the direction of the

motion times the distance

travelled .
a

D- ,
F

W = sfcos -0
Fsin -0 f Foos -0-

A

c-

S

* special cases :

①
t w.

.
= Fws 0×5

= Fs

W.D= fcos 90
xs

② → →Jones I fo
the dice . of

f
F = O motion do not do

work .

no:::S
.

'

÷÷:n:rinstrmT③
→

F-

¥

MECHANICAL 4
KE APE

→ cop
is moving ⇒ KE

→ the y a body possesses by virtue of
its pos

in a gmitationa ' field.

KE=tzm
- * G. P. E -

- mgh .

→ consider : *

TAPE = mgldhlIs tape = - mg
ht

ou
a

;'e-s-

w. D by the FN fore = Fxs
on the op

By N2L : F = ma -①

We know v2 = u't 2as

.: a=

-

-②
25

② →①
F -- mfi÷ )

÷÷÷÷÷÷÷÷.



ENERGY PRINCIPLES
i) Work - Energy principle
↳ w . D by a F

= 93

↳ w. D against a F = 14

ii ) Principle of conservation

of Energy
↳ if there is ne impulse,

collision.

fiction,
replay ;

the total
mechanical 9 of

the system El .

a) E Ei = EEG

nrare=
*:bearn?be

tape - fKE

" Ethechania,
is constant.

POWER
↳ defined as the rate of

work * to find the acceleration of the

vehicle
at a given

instant .

.

done .

-

p=W ① on
level road

(→y p - R
= ma

a
v -- v 1I-R=m⇒Howlin of a mining

vehicle .

*
R D

*not constant
↳ if the engine of a

vehicle is acceleration
'

puking a driving force of
"

D
'

i

tD
- my

sin Q
- R -- ma

when the vehicle has speed
""
'

② up
a
hill

u = u

then the w- D / second is #p Iu_mgsino-R=ma
p
-

- WI mg

=
Dis
t -

I
-

°
- - - -

p
③ Down a

hi "

by D + mgsino
- R -- ma

a V = V ##
yongin I : Eu + my

sino
- R

-
- ma Iof

.-

- - -
0--1

.

iii) WD by
the driving force ( = w . D by the

car engine)

=g-ain in energy tw-Degai
.

# Rxs or Pxt
APE & KE → use if D is a

↳ defy of
Wo -

h done : Ds
constant

↳ work done by D :
Pt → use if P is

constant



Chapter 5:  Momentum
MOMENTUM IMPULSE - MOMENTUM

dega
→ p

= MV
= mass x velocity

v vector
: . p

is a vector
PRINCIPLE

( has may
.

& dir . I → suppose
a fue E acting

on a body

of massy
f- tinct .

w/

IMPULSE

def't → impulse for a force
F initiation & finale

that acts on a body for → I = got p de
since F is a

vector
.

t
,
to ta

I is also a Vector '

⇒÷÷i÷÷: ( ::÷÷÷#¥. .= F ( t - o )

I = Ft .

* If F is

-
a constant .

-

>
I =/!Fdt
I =/! ma at

I = Mf! date at
✓ f- O , V -- U

= MJ I du t -- t
,
v
-
- V

U

= m [v] ! * To
use this principle

:

= MV - mu → we
must know

the

dI
: &

→ we will always
take the dir .

:.Ft=mI-m of I
is tue.

momenaftfnf - WIFE.

PRINCIPLE OF

CONSERVATION OF LINEAR MOMENTUM .

By impulse - momentum principle ,

'

'

for A :c't I -- mitu-me
-us

= - MY+mice, - ①

For B : (t ) I = Mzvz
- Mz Uz
- ②

When two op
collide

. ① =②

Before -
⇒ - MY -1 mu,

= mm - man,

" B

.

'
. M

,
u
,
t mzuz = M

,
V
,
t Mik .

-
-

m
. ma total initial =

"
'TY!aftYm

.

After -
"#¥

momentum



To rye Pom
-

→ fix one
ceineeion

to be +Ve -

(convention
:
3- = +

ve )

-
* coalesce : two op

stick together

\ after the collision .

/=


