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8.1 Displacement, Velocity & Acceleration as a Function of Time.

[ Displacement, s }

e Displacement: the distance of the particle from the fixed point
measured on a certain direction.

* \Vector quantity.

e Represented by s= f(t)

Distance (scalar quantity): Total path travelled by an object.



[ Displacement, s }

\ -Assume the path travel form

\ right-angled triangle.

\ -Assume Superhero moves on a
\ straight line

Total Distance travelled

Displacement
= 4km + 3km VS _ Spkm
= 7km
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8.1 Displacement, Velocity & Acceleration as a Function of Time.

moving man

Insert Web Page

This app allows you 1o insert secure web pages starfing with https- into the slide deck. Mon-secwre web pages are not supported for security reasons.

Flzzsz enter the LIEL below

hitp=2! | archive cricong/specialsie2eaf2 af-Scib-4 50e-ac2f-0300033e 8T 28/ moving-man/

Mote: Many popular websites allow secure access. Pleass dick on the preview button fo ensure the web psge is accessitle.

CLICK PREVIEW >

s>0 The object is at the right of point O

s<0 The object is at the left of point O

The object is

s=0 -at the point O or
-passes through O or

-returns to O/ back to origin



https://archive.cnx.org/specials/e2ca52af-8c6b-450e-ac2f-9300b38e8739/moving-man/

L : IE 1 : 8.1 Displacement, Velocity & Acceleration asa Function of Time.
m {

A particle moves along a straight line and passes through a fixed point O. Its displacement,s m, t seconds after
passing point O is given by s=2t—t* for 0 <t <5.
Represent the displacement of the particle by using

a) The number line,

‘Solution Jf8

Time, t(s) 0 1 2 3 4 5 ¢ 1. Making a table of values 5
Displacement, s (m) 0 1 0 -3 -8 -15
=0 t=1
F% i
<€ : : ! ! . >
—15 -8 -3 O 1
* * € :
i=5 t=4 t=3 t=2
x
<€ > >




8.1 Displacement, Velocity & Acceleration as a Function of Time.

[ExamPLE 1)

A particle moves along a straight line and passes through a fixed point O. Its displacement,s m, t seconds after
passing point O is givenby s=2t—t* for Q<t<5.
Represent the displacement of the particle by using

s(m)
a) The number line, T
b) The displacement-time graph ‘

W (b) ¢ 1.Makingatab|eofva|ues£ 1,x VN |

Time, t(s) 0 1 2 3 4 5
Displacement, s (m) 0 1 0 -3 -8 -15

-15¢-------mmmmee - X




L 2 : 8.1 Displacement, Velocity & Acceleration as a Function of Time.
_ EXAMPLE {

A particle moves along a straight line. Its displacement, s m, from a fixed point O, after t second is given by
s =3t* —6t. Find

a) The instantaneous displacement, in m, of the particle when t =4

b) Total distance travelled, in m, by the particle in the first 5 seconds,

c) Distance travelled ,in m, by the particle in the fifth second.

a) When t =4, s =3(4)* - 6(4)
s=48-24
s=24

Therefore, the particle is located 24 m
to the right from the fixed O when t = 4.




(ExameLe 2}

8.1 Displacement, Velocity & Acceleration as a Function of Time.

A particle moves along a straight line. Its displacement, s m, from a fixed point O, after t second is given by

s =3t* -6t Find

a) The instantaneous displacement, in m, of the particle when t =4

b) Total distance travelled, in m, by the particle in the first 5 seconds,
c) Distance travelled ,in m, by the particle in the fifth second.

W Method 1: using number line

Time, t(s) 0 1 2 4 5 ¢ 1. Making a table of values S
DEplEEsmEn, &) = L 2| e The total distance travelled by
t=0 the particle in the first 5 seconds
<€ @
i =3+3+45
-3 @) 9 24 45 =51
| > > >
t=2 =3 t=4 t=5
(@)
<€ : : ! | —>
-3 @ 9 24 45




8.1 Displacement, Velocity & Acceleration as a Function of Time.

[EXAMPLE 2]

A particle moves along a straight line. Its displacement, s m, from a fixed point O, after t second is given by
s =3t* —6t. . Find

a) The instantaneous displacement, in m, of the particle when t=4
b) Total distance travelled, in m, by the particle in the first 5 seconds,
c) Distance travelled ,in m,by the particle in the fifth second.

W Method 2: displacement-time graph

Time, t(s) 0 1 2 3 4 5
Displacement, s (m) 0 -3 0 9 24 45

The total distance travelled by the particle in the first 5 seconds
=3+3+45
=51




IG 2|

8.1 Displacement, Velocity & Acceleration as a Function of Time.

A particle moves along a straight line. Its displacement, s m, from a fixed point O, after t second is given by

s =3t -6t . Find
a) The instantaneous displacement, in m, of the particle when t =4

b) Total distance travelled, in m, by the particle in the first 5 seconds,
c) Distance travelled ,in m,by the particle in the fifth second.

The distance travelled by the particle in the 5" second

= |45 24| ®-----

=21
Sy = 3(4)2 —6(4)
s, =24

‘Sn B Sn—1‘

Distance travelled during the nth second

)¢

Sg = 3(5)° —6(5)
s =45




L : IE 3 : 8.1 Displacement, Velocity & Acceleration as a Function of Time.
m {

A particle moves along a straight line. Its displacement, s m, is given by s =9t* —33t
where t is the time, in seconds, after passing through a fixed point O. Find

a) The displacement, in m, of the particle in the first 3 seconds, t=3-—>s5="2?

b) The time, in s, when the particle passes through O again, S—0-—t="

c) The value of t when the particle is 30 m to the left of O.
( Assume motion to the right of the particle is positive)

s=-30—>t="?

; Passes :
a) Whent =3, b) s=0 through O c)s=-30 < Left of O
s=9(3)° ~33(3) o _azon . ot?-33t=-30
: : 2
s=-18 3t(3t—11) =0 ot -33t+30=0
Therefore, the particle is located 18 m t=0 or t= E 3t*-11t+10=0
to the left from the fixed O when t = 3. 3 (Bt-5)(t-2)=0

Hence, the particle passes through O again t 5 o
=— or t=
3

whent:E.
3




Velocity, v

Definition:

 Vector Quantity

* rate of change of displacement with time

e |nstantaneous velocity: velocity at the moment
e Represented by v= f(t)

* Canberepresentas v-t graph.

Speed

e scalar quantity
* rate of change of distance with time.

Geogebra Graph ds/dt



https://www.geogebra.org/classic/wt3dwmum

Condition:[Assume the movement of the particle to the right is positive]

v>0 The object moves to the right

v<0 The object moves to the left

The object is
_ -instantaneous at rest
v=_0 o
-change the direction
-maximum/minimum displacement

When a particle is When a particle moves to When a particle change its
instantaneously at rest, v is zero the right, V is positive direction, v is also zero
® >
<€ (:) >
<€

When a particle moves to =
the left, V is negative




Velocity ,v=0 when change its
direction/instantaneously at
rest

A
R |



8.1 Displacement, \elocity & Acceleration as a Function of Time.

(ExampLELa)

A particle moves in a straight line. Its velocity, v ms™ , from a fixed point O, t seconds after passing through O,
isgivenby v=t*—8t+7

a) Find the initial velocity, in MS™ | of the particle, t=0-v="?
b) Find the instantaneous velocity,in ms~, of the particle when t =3, t=3->v=7?
c) Calculate the values of t, in seconds, when the particle stops instantaneously, v=0->t="?

d) Determine the range of value of t, in seconds, when the particle moves to the right.y >0 —t =?

c)v=0 <partic|e stop

initial | t*—8t+7=0

a) Whent =0, vty b) Whent =3, 5
v=(0)"-8(0)+7 V=032 -8(3)+7 _ (t-D(t-7)=0
v=7 Y=g t=1 or t=7

Hence, the initial velocity of Hence, the instantaneous velocity of

the particle is 7 ms™. the particle whent =3 is —8ms™.

Hence, the particle stops instantaneously
catt=1and t=7.




8.1 Displacement, \elocity & Acceleration as a Function of Time.

(ExavieLe a)

A particle moves in a straight line. Its velocity, v ms™ , from a fixed point O, t seconds after passing through O,
isgivenby v=t*—8t+7

d) Determine the range of value of t, in seconds, when the particle moves to the right. v>0—>t="?

dyv>0 < particle moves to the right

t?—8t+7>0
(t=1)(t-7)>0

t=1 or t=7
0<t<l ort>7




Acceleration

 \Vector quantity

* rate of change of velocity with time.
 Represented by a= f(t)

 |Instantaneous acceleration: an acceleration at a particular moment.

Graph Geogebra dv/dt



https://www.geogebra.org/classic/uvhg2ynd

Condition:[ Assume the movement of the particle to the right is positive]

a>0

-The velocity of the object is increasing
-The object is accelerated

-The velocity of the object is decreasing
-The object is decelerated

-The velocity of the object is maximum/minimum
-The object moves with uniform velocity/constant
velocity




EXAMPLE 5|

A particle moves along a straight line and passes through a fixed point O. Its acceleration, a ms™ is given by a=4t-5
where t is the time in seconds after passing through O.

8.1 Displacement, Velocity & Acceleration as a Function of Time.

a) Find the instantaneous acceleration, in ms™> , of the particle when t =3, t=3—>a="?

b) Calculate the time, in seconds, when the velocity of the particle is minimum.

a=0->t="?

a) When t =3,
a=4(3)-5
a=7

b)

a=0 <Minimum velocity

4t-5=0
4t =5

t :E or 1.25 or 1l
4 4
Hence, the velocity of the particle

. 5
IS minimum when t = Z'




L : IE 5 : 8.1 Displacement, Velocity & Acceleration as a Function of Time.
m {

A particle moves along a straight line and passes through a fixed point O. Its acceleration, a ms™ is given by a=4t-5
where t is the time in seconds after pasing through O.

c) Determine, the range of the time, in seconds, when the velocity of particle is decreasing. 5-0_st-2
d) Determine, the range of the time, in seconds, when the velocity of particle is increasing. a>0—->t="?

C) a<0 < Velocity decreasing d) a>0 < Velocity increasing
4t-5<0 § 4t—-5>0
4t <5 4t > 5
O£t<E or1.250r1E t>E or1.250r1i
4 4 4 4
Hence, the velocity of the particle Hence, the velocity of the particle

Is decreasing at 0<t< % IS increasing when t > %




ify = ke then B = ke 25 Differentiatiemntin
KINEMETIES ©);

dx

Lhear Motlon

[Velocity, v}

[ Displacement, s} =a [ Acceleration, a }




8.2 Differentiation in Kinematics of Linear Motion

EXAMPLE! 6

Determine the velocity function, v, and acceleration function, a in terms of t for a particle that moves along a straight line using
differentiation for displacement function, s = 2t° +4t* -7t +3

s =2t +4t° -7t +3 V=6t2+8t—7

SN 23)t ! + 4P -7 N byt +8

dt dt

E=6t2+8t—7 ﬂ=12t+8

dt dt

V=6t2+8t_7 V:E a=12t+8 a—a




8.2 Differentiation in Kinematics of Linear Motion

l(Exampiel7)

A particle moves along a straight line and passes through a fixed point O. Its displacement s m, is given by s =4t —t* -3,
where t is the time in second after it starts moving. Find

a) The values of t, in seconds, when the particle is instantaneously at rest, v=0—o>t="7

b) The maximum displacement of the particle, in m. % —0—>s="?
_ Particle is ds Maximum
) Y= <instantaneously at rest b) E =0 < displacement
s=4t—t° -3 :
dS 4 — 2t = 0
—=4-2t t=2
& . d% . .
Then, 4-2t=0 : Since prey =—-2(<0), s is maximum when t = 2.
t=2 i Hence,maximum displacement of the particle

=4(2)-(2)" -3
=1




8.2 Differentiation in Kinematics of Linear Motion

l(Exampiel7)

A particle moves along a straight line and passes through a fixed point O. Its displacement s m, is given by S = 4t —t* -3,
where t is the time in second after it starts moving.

c) Sketch the displacement-time graph for a time period 0<t <4,

Time, t(s) 0 1 2 3 4
Displacement, s (m) -3 0 1 0 -3




8.2 Differentiation in Kinematics of Linear Motion

l(Exampiel7)

A particle moves along a straight line and passes through a fixed point O. Its displacement s m, is given by s =4t —t* -3,
where t is the time in second after it starts moving.

d) Hence or otherwise, find the total distance travelled by the particle in the first 4 seconds  |distance =?,t, > 1,

4

W Method 1: s-t graph

Time, t(s) 0 1 2 3 4
Displacement, s (m) -3 0 1 0 -3

ol a
<

Hence, total distance travelled by the particle
In the first 4 seconds

=3+1+1+3
=8m




l(Exampiel7)

8.2 Differentiation in Kinematics of Linear Motion

A particle moves along a straight line and passes through a fixed point O. Its displacement s m, is given by s =4t —t* -3,
where t is the time in second after it starts moving.

d) Hence or otherwise, find the total distance travelled by the particle in the first 4 seconds

m Method 2: The nhumber line/motion

distance =?,t, > t,

Time, t(s)

0 1 2 3 4
Displacement, s (m) -3 0 1 0 -3
from part (b), 3m 1m
when =0 t=2 t=4 t=3 t=2
O < :
O :
| | |
Change 3 '®) 1
direction O > >
t = 0 t = 1 t = 2

3m

1m

Hence, total distance travelled by the particle
in the first 4 seconds

=3+1+1+3
=8 m



L -- IE 8 : 8.2 Differentiation in Kinematics of Linear Motion
m {

The velocity of a particle that moves along a straight line and passes through a fixed point O is given by v=-3-2t+¢t*
where t is the time in seconds after passing through O. Find

a) The time, in seconds, when the velocity uniform.

a=0—->t="?
b) The acceleration, in ms™ , when the particle stops instantaneously for the second time.

v=0—>a="7?
a>0—rangeof t="7?

c) The range of values of t, in seconds, when the particle experience acceleration

particle
a) a=0 < Velocity uniform b)) v=0 < particle stop ‘) i < accelerate
o —2+42t>0
- —=3-=-2 2=0 = -
ﬁ = —2 + 2t o Note that 2t > 2
dt L ¢2-2t-3=0 |, w jya=-2+2t (o1
= dt E
—2+2t=0  (t=3)(t+1) =0 Whent=3,
2t =2 a=-2+2(3)
. Sincet>0, t=3.




{ Displacement, s } S :jv dt[VeIocity, v} V=Ia dt [ Acceleration, a }

For a function kx",
n+1

0 KX
jkx dX_n+1

an integer and n=-1.

+c, where k and c are constants, n is

3. Integration in

Kinematics of
Linear Motion




8.3 Integration in Kinematics of Linear Motion

EXAMPLERO}

Given that, when t=1, itsvelocity and displacementis 5ms™ and 2m respectively. Determine the velocity function, v ,
and displacement function, s in terms of t for a particle that moves along a straight line using integration for acceleration

function, a=6t-2.

v=j(6t—2)dt </—jadt s=j(3t2—2t+4)dt s:_[vdt A//?
6t°

3 2tf

V=—-2t+cC S ——7+4t+c
S
—3t2 - v=t'—t* +4t+c
v=3t"-2t+c t=1v=5
=1v= 2 Whent=1s=2 = (1)% — (1)2 t=1s=2

Whent=1v=5 5=3(1)°-21)+c 'S 2=0)°"-O" +4@0) +c

5=1+c¢C 5=1-1+4+c

c=4 o=t

v=3t2_2t+4 s=t>—t°+4t+1



8.3 Integration in Kinematics of Linear Motion

A particle moves along a straight line and passes through a fixed point O. Its velocity, v ms™ , is given by v=t> -9t +18,
where t is the time in seconds after leaving point O

a) Find the maximum displacement, in m, of the particle. % =0—>s="?
Solve for ds/dt=0 2nd Derivative to Find max, s when t=3
d determine max/min
S : : 2
a) E:0:>\/:o : 4 ;s:j(t —9t+18)dt When t =3,
: S :
t?—9t+18=0 qiz 2t=9 B o - v S s +18(3)
: f S=—-——+18t+cC
(t-3)(t-6)=0 3 2
_ : 1
Whent =3, - When t=0,s=0,c=0. s=22—
t=3 or t=6 d2s _ 2
; —=-3<0 (max) : Hence, at time t,
dt : 5 ;
t _9t 18t
When t =6, T3
2
d—tf=3> 0 (min)




8.3 Integration in Kinematics of Linear Motion

A particle moves along a straight line and passes through a fixed point O. Its velocity, v ms™ , is given by v=t> -9t +18,
where t is the time in seconds after leaving point O

a) Find the maximum displacement, in m, of the particle.
b) Sketch a velocity-time graph for a time period 0<t <6

W Turning Point Sketch graph

Axes Intercept : 3+6 o t Vv 1. axes
b) t —intercept =v=0 2 @:0 18 2.shape
. _ axis of dt
t=3 or t=6 — l symmetry 2%t-9=0 3. intercept
from part (a) 2 : , _
t=2 4. Turning point
2
9 (9
v—intercept =t=0 V:[Ej —9(§j+18
} F » t
t=0,v=18 ms™ V:_g 0 BWG
4 91N :
4




L = UE ﬂ@ 8.3 Integration in Kinematics of Linear Motion

A particle moves along a straight line and passes through a fixed point O. Its velocity, v ms™ , is given by v=t> -9t +18,
where t is the time in seconds after leaving point O

c) Find the total distance travelled, in m, by the particle in the first 5 seconds. d; =7
lL.v=0 2. Displacement 3. Number line/Motion Diagram
From part (a), From part (a) t=0 5ol t=3
. . < ? >
t* ot t=0, s=0 <
L % 1 PN . ' .
3 2 : ' ' :
1 : O 1 1
t=3, s$=22=o0r225 19= 22—
and 2 6 2
When v =0 E o< 0 =
= -6 ’ ? t=5 — t=3

3 4. Total Distance

D= 22£+ 221—191
2 2 6

:22£+E =25E
2 3 6




|

:

LELI0

8.3 Integration in Kinematics of Linear Motion

A particle moves along a straight line and passes through a fixed point O. Its velocity, v ms™ , is given by v=1t> -9t +18,
where t is the time in seconds after leaving point O

c) Find the total distance, in m, travelled by the particle in the first 5 seconds.

e
e

W Alternative Method Geogebra KM Ex10c

Distance = Area of A + Area of B

£ of? ’
D=| ————+18t| +
3 2 0

3 5
D :j(t2 — Ot +18)dt + j(t2 — ot +18)dt
0 3

3 2 2
t——9L+18t
3 2

3

o ((3)3 G (3)] _[(0)3 90y | 18(0)] N ‘ [(5)3 905 +18(5)J _((3)3 903 +18(3)j ‘
3 2 3 2 3 2 3 2



https://www.geogebra.org/m/u8h8ryye

8.3 Integration in Kinematics of Linear Motion

A particle moves along a straight line and passes through a fixed point O with an initial velocity of 8 ms™ . The

acceleration, ams™ , att seconds after passing through O is given by a=10-6t . Find the distance travelled by the
particle in the 5t second. Is» = sn-1l

1.Find equation of v 2.Find equation of s 3.v=0 4. Displacement
_ 10t -3t°+8=0 _ 2 3
2) V_Iadt s:j(lOt—3t2+8)dt , S, =5(4)" - (4)" +8(4)
3t°-10t-8=0
v=[(10-6t)dt et s, =48
s=ot —bAdt+C (3t +2)(t—4) =0 .
v=10t-3t* +c 5 S; =9(9)" —(5)” +8(5)
" . Whent=0,s=0, t=—2< or t=4.
Whent =0,v=38, then c=38. then ¢ — 0. 3- 55:40
So.v=10t—3t>+8 t=4,sincet =0.
s=5t" —t° +8t
5. Number line/motion 6. Distance
<« —> _ 8.
> < d =48-40
40 48
t=5 t=4 =8m




If y= an , then ﬂ = nan—l or i(kxn) _ nan—l
dx

dx
ds _ d’ dv
- = —_—=—=a
dt dt*>  dt
. — . — .
{ Displacement, s } ¢—{ Velocity, v } ¢—[ Acceleration, a }
s=|vdt V= ja dt

For a function kx",

n+1

K +c, where k and c are constants, n is
n+1 4. Appllcatlons in

an integer and n= -1,

jkx“dx:

Klnematlcs of

[ 109 ck=F @) F@ Llnear MOtIOh




Condition:Summary

s>0 The object is at the right of point O v>0 The object moves to the right
s<0 The object is at the left of point O v<O The object moves to the left
The object is The object is
s=0 -at the point O or v=0 -instantaneous at rest
-passes through O or -change the direction
-returns to O/ back to origin -maximum/minimum displacement
‘Sn - Sn_l‘ Distance travelled during the nth second
-The velocity of the object is increasin
a>0 Y J ;

-The object is accelerated

-The velocity of the object is decreasing
a<0 -The object is decelerated

-The velocity of the object is maximum/minimum
a=0 -The object moves with uniform velocity/constant
velocity







" 8.4 Applications of Kinematics of Linear Motion
NS i) SPM 147

A particle moves along a straight line and passes through a fixed point O. Its velocity, v ms™ is given by v = pt* +qt ,

where p and ¢ are constants and t is the time, in seconds, after passing through O. It is given that the particle stops
instantaneously when t =4 s and its acceleration is —2ms= when t=15s. Find

a) The value of p and of q,

[5m]
b) the range of values of t when the particle moves to the left, [2m]
c) the distance, in m, travelled by the particle during the fourth second. [3m]

ds dv

— =V —

dt a
S v =

SZIVdf v=J.adz‘



| BEVENE ) SPM 147

8.4 Applications of Kinematics of Linear Motion

A particle moves along a straight line and passes through a fixed point O. Its velocity, v ms™

where p and g are constants and t is the time, in seconds, after passing through O. It is given that the particle stops
instantaneously when t =4 s and its acceleration is —2ms™ when t =15 .Find

a) The value of p and of q,

v=0,t=4

[5m] a=-2t=1

isgivenby v=pt*+qt,

From eq. (1)’ q= _4 P Substitute

p(4)2 . q(4) - i
ecall, a=—
16p+4q=0-{1) dt d

Whent=1a=-2.

When t=1a=-2

t a o eP q@ 2p(1)+q=-2

a=2pt+q 2p+q:—2--@

@\M:ﬁp):—2

()

Substitute E
—2p=-2 p=1 q=-4(1)
p=1
q=-4
N1 N1




|

SUNVEE ) SPM 14/

8.4 Applications of Kinematics of Linear Motion

A particle moves along a straight line and passes through a fixed point O. Its velocity, v ms™ is given by v = pt* +qt ,
where p and ¢ are constants and t is the time, in seconds, after passing through O. It is given that the particle stops
instantaneously when t =4 s and its acceleration is —2ms= when t=1s . Find

b) the range of values of t when the particle moves to the left, [2m] v<O0
c) the distance, in m, travelled by the particle during the fourth second. [3m] d=[s, -5,

From (a), N
_$2 _
b) v =t — 4t <p:1,q:_4

t> -4t <0 (:) v>0

t(t—4)<0
t=0 or t—-4=0 v<0
t=0 t=4

O<t<4

N1

c) Distance travelled - s, ;|




' 8.4 Applications of Kinematics of Linear Motion
NS e} SPMRSM 17

A particle moves along a straight line and passes through a fixed point O with a velocity of 10 ms™ Its acceleration,
ams, from point O is given by a = 4(2—t), where t is the time , in seconds after leaving O.
[ Assume motion to the right is positive]

a) Find the maximum velocity, in ms™ of the particle, [3m] l/

b) Its displacement, in m, when it is stops instantaneously, [4m] /7

c) The total distance, in m, travelled by the particle in the first 8 seconds. [3m] \/27
Given| t=0,v=10 a=4(2-1) das dv

_=v

dt 7
S eV —

SZIle‘ v=_[adz‘
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8.4 Applications of Kinematics of Linear Motion

A particle moves along a straight line and passes through a fixed point O with a velocity of 10 ms™ Its acceleration,

ams , from point O is given by a = 4(2—t), where t is the time , in seconds after leaving O.

[ Assume motion to the right is positive]

dv
a) Find the maximum velocity, in ms™, of the particle, [Bm] Gt 0—>v="?
1. % =0, solve fort 2.Find equation of v 3. Substitute t = 2,into v.
t
ﬂ =0 and a= ﬂ < Maximum velocity . When =2
t v=|adt
’ v=8(2)-2(2)*+10
_ v=|4(2-t)dt
4(2—0—0@ . v=18 |N1
v=|(8-4t)dt
t=2 :
v=8t—2t°+c
When t =0,v =10, then ¢ =10.

So,v =8t —2t* +10
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A particle moves along a straight line and passes through a fixed point O with a velocity of 10 ms™ Its acceleration,
ams™, from point O is given by a = 4(2—t), where t is the time , in seconds after leaving O.

[ Assume motion to the right is positive] “y @
b) Its displacement, in m, when it is stops instantaneously, [4m] v=0-—>5=" \/7"'2/
W KM Ex13b(Motion)
. 3. Substitute t =5, into s.
1.v=0, solve for t 2.Equation of s
When v =0, < particle stop .- I(8’[ _op? +10) dt When t =5,
2
8t—2t*+10=0[v from (a)] s =4(5)* —=(5)° +10(5)
, v S—4t2 — 28 410t + @ 3 @

2t°-8t-10=0 3 5

t*—4t-5=0 Whent=0,s=0, thenc=0. 52665 .

(t+D)(t-5)=0 @ ;

t=-—1or t=5 s:4t2—§t3+10t

t =5,sincet > 0.
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{ = 1@ @ SPMRSM 17 8.4 Applications of Kinematics of Linear Motion

A particle moves along a straight line and passes through a fixed point O with a velocity of 10 ms™ Its acceleration,
ams , from point O is given by a=4(2-t), where t is the time , in seconds after leaving O.

[ Assume motion to the right is positive] U d‘
\&4@
c) The total distance, in m, travelled by the particle in the first 8 seconds. [3m] dg =7 -
W KM Ex13c (Displacement)
1) From part (b) 2.Displacement 3.Number line/Motion 662
2 < >
_ 42 443
When v =0, s = 4t 3t +10t [from part (b)] < :( | s
t=—1 or t=5 o1 0o 7 562
t=5,sincet >0. t=0,s=0 3 3
t=8 t=0 t=5
2
t=5:s5=66— |[from part (b .
3 [ part ( )] 4. Distance
2 2 _1
=66—+| 66—+5—
@ t =8,s =4(8)* —%(8)3 +10(8) 3 ( 3 3) @
16 1 = 662+72 =138g N1
S=———or -5= 3 3
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8.4 Applications of Kinematics of Linear Motion
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The diagram below shows the initial position and direction
of motion of particle P and particle Q. Both particles start

moving simultaneously.
E&— —©

O —11lm—> 1

The velocity of particle P, v, ms™, is given by
v, =9t*+10 and the displacement of particle Q,
S m, from a point L is given by s, =3t -t ,
where t is time in seconds P passes point O and

particle Q passes point L.

a) Find the initial velocity, in ms™, of particle Q. [2m]
b) Find the total distance, in m, travelled by particle Q

in the first 2 seconds. [4m]
c) Calculate the distance, in m, of the particles from

point L when particle P and particle Q meet. [4m]

Given ~

v,=9"+10

3
So =3t° -t




Given

P)—

SUNVEE i) SPM 177

The diagram below shows the initial position and direction

of motion of particle P and particle Q. Both particles start
moving simultaneously.

—9

8.4 Applications of Kinematics of Linear Motion

O ——1lm—> 1

v, = 9t +10

43
SQ—3'[ —1

a) Find the initial velocity, in ms™, of particle Q.

1. Find Vg

2.Substitutet =0 > Vo

=-1 N1

Whent =0,




8.4 Applications of Kinematics of Linear Motion

\BEVENE ) SPM 177

The diagram below shows the initial position and direction
of motion of particle P and particle Q. Both particles start

moving simultaneously. ®_, ._@

1 1
O 4——1lm—1

b) Find the total distance, in m, travelled by particle Q in the first 2 seconds. [4m] d,="? <

Given v, = 9t2 +10 S = 3t° —t

from (a) Vo =9t° -1

1.Solve v, =0 2.Displacement
9t* —1=0{from part (a)] t=0,5=0
(3t—1)(3t+1) = 0 @ ]
1 1 )

Sincet>0, t=

w| K

t=2,

t=— or t=—— 3
e A
3 3

s, =3(2)° —(2) = 22

3.Number line/Motion

>
€ i i i
2 0 22
O
tzi t=0 t=2
3
4.Distance

=22— N1
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8.4 Applications of Kinematics of Linear Motion
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Given from (a) from (b)
The diagram below shows the initial position and direction ) ; 1
of motion of particle P and particle Q. Both particles start Vo = ot +10 Vo =9t" -1 Vo =0,t= e
moving simultaneously. ’ . ) @
, 5o =3t° —t “a,
O —— llm—> L &z
c) Calculate the distance, in m, of the particles from point L when particle P and particle Q meet. [4m]  Sp=So|
W P Sp < ®_>
1.Find s, from O 2. Equation s, from L 3.Distance fromL ¢ > < RN Q—
0 11m > L
Sp = IVp dt sp = 3t° +10t —11

S, = I(9t2 +10) dt Sp = Sq < both,meet

Whent =1,
Sp = 3(1)° +10(1) -11=2

3
= +1 + """"
Sp =3t Ot+c @ 3t3 +10t —11=3t3 _t‘\

When t:O,S:O,then c=0. 10t+t =11

Thus, s, = 3t* +10t 11t =11

t=1-"

\
\
\
\
\
\
N
N
U

@ s, =3(1)°-(1) =2 Nl




Until we :
can meet again




a=10-2t

v=2t(6-t)

v, =6+4t-2t°
V=1°—6t+5
v=t*-6t+8

v=10+3t-—t?

v=15+4t -3t

a=10-2t

a=9-4t

SPM 2003

SPM 2004

SPM 2005

SPM 2006

SPM 2007

SPM 2008

SPM 2009

SPM 2010

SPM 2011

— \»» > T

0 M T > U

v=8-4t
a=2t-8

v=pt*+qt

v=10+3t—t*
V= pt* —6t

v, = ot? +10

2
So =3t —t

s, =10+ 8t —8t°
2
So =6t"—9t-12

v=t>—4t* +3t

SPM 2012
SPM 2013

SPM 2014

SPM 2015
SPM 2016

SPM 2017

SPM 2017

SPM 2018

SPM 2018

SPM 2019
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