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OBJECTIVES

L1 ‘ Introduction about types of motion

2 ‘ Identify the types of rectilinear motion

- 3 Study the Uniform Rectilinear Motion (URM)
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Types of motion ACADENY

Translational Rotational
motion motion motion

Rectilinear motion

‘Types of rectilinear motion ) rp
B

Curvilinear motion

Circular motion
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_Types of rectilinear motion - »

Rectilinear motion

Uniformly Varied Uniform Rectilinear
Rectilinear motion (UVRM) motion (URM)

Uniformly Accelerated Rectilinear
motion (UARM

ACADEMY

Uniformly decelerated Rectilinear
motion (UDRM




Uniform Rectilinear Motion (URM)
During the time interval , a motion is said to be U.R. M if:

 The distance covered during equal interval of time are
equal: AgAy = A1A; = A,A3 = -+
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* The velocity is constant (V{1 =V, = --*),
* The acceleration is zero (a; = a, = 0),
@ @ @ @




Uniform Rectilinear Motion (URM) P

, Smanrt

Time equation Motion of URM: ACADEMY
X =Vt+ X0
WX VA
\%
X0 Xo = 0
t(s) t

Where V Is the slope of the obtained curve



Uniform Rectilinear Motion (URM)

Application 1:
Consider a moving particle with a time equation of motion

givenby: x = 1.5t 4+ 0.5 where x in m & t In sec.

1. Specify the nature of motion of the particle.

2. Determine the initial position x, at t, = 0 and the speed V.

3. Calculate the positions: x4, x5, x3 and x4 at t; = 1s,t, =
2s, t; = 3s, and at t, = 4s, respectively.

4. Represent graphically x as a function of t.

5. Determine the acceleration of the particle.

ACADEMY



Uniform Rectilinear Motion (URM)
x=1.5t+0.5

1.Specify the nature of motion of the particle.
The motion iIs URM, because the given time equation In the
formofx =Vt + x

2.Determine the initial position x, at to = 0 and the speed V

f
! ' Compare the two equations:
G @ ]

V=1.5m/s Xo =0.5m
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Uniform Rectilinear Motion (URM)

x=1.5t+ 0.5

ACADEMY

3.Calculate the positions: x4, x5, x3 and x4, at t; = 1s,t,
= 2s, t; = 3s, and at t, = 4s, respectively.

Forty = 1s:

x1=1.54+0.5=2m

For t, = 2s:

For t; = 3s:

X3 =4.5+0.5=5m

Fort, = 4s:



Uniform Rectilinear Motion (URM) P
4. Represent graphically x as a function of t. ACADENMY

Scale:
e x —axis:1cm - 1s
e y—axis:1lcm - 2m

ts) | 1 2 3

x(m)| 2 3.5 5

6.5

x(m)




Uniform Rectilinear Motion (URM)
5. Determine the acceleration of the particle.

The motion is URM then:
The speed Is constant: Vy =V, = V3 = --

Be Smart
ACADEMY

Va—V; 1.5-—-1.5
a = =
t3—t1 3tT—1

a; = 0m / s*



Uniform Rectilinear Motion (URM)

Application 2: ACADEMY
A puck moves on a horizontal air table with initial speed Vy. Given
ApA1 = 4142 = - = 4cm.

The figure below shows the registrations of the puck during

constant time interval T = 50ms.
® o O @ o @ @

Ao A1 Az A3 Ay As  Ag
1.Calculate the instantaneous speeds V4, V3 and V¢ at 44, A3 and
Ac respectively.
2.Calculate the instantaneous acceleration ay.
3.Deduce is the nature of motion. Justify.
4 \WWrite the time equation of motion.




Uniform Rectilinear Motion (URM)

1.Calculate the instantaneous speeds V4, V3 and Vr at
Aq, A; and Ax respectively

Ap A1 Ay A3 A; Ag Ag

A()AZ AOAZ (4‘ -+ 4‘) - 100
‘/1 — — jl> Vl — ;

V{=0.8m/s



Uniform Rectilinear Motion (URM)

1.Calculate the instantaneous speeds Vy, V3 and Vg
at A4, A3 and Az respectively

Agp A1 A A3 Ay Ag Ag

STty —t, 4T —2T 37 (2 x50) 1000

V; =0.8m/s



Uniform Rectilinear Motion (URM)

1.Calculate the instantaneous speeds Vy, V3 and V¢ at
Aq, A; and A-x respectively

Ap A1 Ay A3 A; Ag Ag

A4A6 A4_A6 (4‘ -+ 4‘) - 100
V= = — > V= =
> t6 — t4_ 6T — 41 2 (2 X 50) -~ 1000

Ve =0.8m/s



Uniform Rectilinear Motion (URM)
2. Calculate the instantaneous acceleration ay.

Ve — Vs 0.8— 0.8
Ar =
te — ts :'\V * 2T

Aq =

a, = 0m /s?

3. What Is the nature of motion.| 4.Write the time equation
Justify. of motion.

The velocity is constant at V = x =Vt + xg
— 2

O.8m/s_ an_d a=0m/s*, then x = 0 8t

the motion Is URM
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@ BJECTIVE r.

.1 Study the Uniformly Accelerated Rectilinear Motion (UARM)



iUniforme Alggelerated Rectilinear Motion (U.A.R.M):

A motion Is said to be U.A.R.M If the acceleration i1s
positive & constant (a > 0).

ACADEMY

- e i -
% -

Ay

o o o o—
T A1 T AZ T A3 T A4-

 The distance covered during equal iInterval of time
INcrease:
Az Ay > A,A3 > A4A5
* The speed at different instants increases with time:
Vs >V, >V,



iUniforme Alggelerated Rectilinear Motion (U.A.R.M):

Time equation Motion In distance x:

1 2
X=Eat + Vot + X
» a: acceleration of motion of the body in m / s*.
* Vo: Initial speed of the body at the starting point in m/s.
* xo. The initial position of the body at the starting point In
m.
* t: The time between Initial point and reached point, In

seconds




iUniforme Accelerated Rectilinear Motion (U.A.R.M): P
B
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x = —at? + Vot + X, x = —at?




iUniforme Accelerated Rectilinear Motion (U.A.R.M):
The speed time equation: v =at + v,
V(m/s) V(m/s)

at

vV =at+ v, \%




iUniforme Alggelerated Rectilinear Motion (U.A.R.M):
The Relation of V and X Is:

vZ — vy = 2a(x — Xp)

&) a(m/s*)

o)

Recall that the acceleration

IS constant and positive (a>0)
t(s)




iUniforme Alggelerated Rectilinear Motion (U.A.R.M):
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Application 3:

Consider a moving body, moves according the time equation

of motion: x = 4 t* + 10t + 2

1.Specify the nature of motion? Justify.

2.Determine the value of V and x,.

3.Calculate the value of the acceleration.

4.\Write the speed time equation

5.Determine the position of body at t = 1s.

6.Calculate the speed when the body covers a distance x
= 12m.



iUniforme Accelerated Rectilinear Motion (U.A.R.M):
x=4t*+ 10t + 2
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1.Specify the nature of motion? Justify.

The motion 1s U.A.R.M, because the given equation (x =
4 t* + 10t + 2) in the form of x = %at2 + Vot + xo, Where
a>0.



EUniforme Accelerated Rectilinear Motion (U.A.R.M):
2.What is the value of V¢, x¢, & a.

Compare the two e?uations:

1
x =4 t> +t And x=Eat2 +@t

Vo =10m/s

e onarit
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Xo =2m



EUniforme Accelerated Rectilinear Motion (U.A.R.M):
3.Calculate the value of the acceleration.

x=4t*+ 10t + 2

1,
X Eat + Vot + X

1 4 1 Xa
1=32 B ®

4X2=1X1Xa

a=8m /s>



iUniforme Alggelerated Rectilinear Motion (U.A.R.M):
4. \Write the speed time equation.
V = at + VO

Vo =10m/s and a = 8m / s*
V=8t+10

5. Determine the position of body at t = 1s
x=4t>+10t+2 W x=4(1)%+10(1) + 2

x=16m



iUniforme Accelerated Rectilinear Motion (U.A.R.M): L 5

6. Calculate the speed when the body covers a distance %ﬁﬁ%
x = 12m.

VZ2-V§=2ax  B)  V2—(10)%=2x8x 12

V2 —100 = 192

V4 =192 + 100

2

V2 =292
V=17m/s



iUniforme Alggelerated Rectilinear Motion (U.A.R.M):

ACADEMY

Application 4:
A puck moves along a on a horizontal line starting from Ay.
The time Intervals between successive points Is T = 100ms
as shown in the figure below.

1cm 2cm 3cm 4cm 5cm 6cm




iUniforme Alggelerated Rectilinear Motion (U.A.R.M):

ACADEMY

.lcm. 2cm o 3cm o 4cm o 5cm o 6cm ._Jf
Ay Aq A; Aj Ay As Ag

1.Calculate the instantaneous speeds of the puck V4, V, and
V,at A{, A, and A, respectively.

2.Calculate the instantaneous acceleration as of the puck.

3.Deduce the nature of motion of the puck.

4.Calculate the value of the initial speed V.

5.Write the expressions of the time equations x(t) and V(t)
of the motion of the puck.



iUniforme Alggelerated Rectilinear Motion (U.A.R.M):

1cm 2cm 3cm 4cm 5cm

® - - - - -
Ag A; A, A, A, As

1.Calculate the instantaneous speeds of the puck V4, V, and
V,at A{, A, and A, respectively.

A()AZ A()AZ (1 -+ 2) - 100
V, = 0.03 > V{=0.15m/s

0.2



iUniforme Alggelerated Rectilinear Motion (U.A.R.M):

ACADEMY

1cm 2cm 3cm 4cm 5cm 6cm ._Jf

@ o o o o @
Ay Aq A, Aj Ay As Ag

1.Calculate the instantaneous speeds of the puck V4, V5, and
V,at Aq, A, and A, respectively.

A1A3 A1A3 (2 ~+ 3) - 100
V, = — IV, =
2Tty —t; 3t-—1T D 27 (2x100) + 1000

v, = 06025 > V, = 0.25m/s




iUniforme Alggelerated Rectilinear Motion (U.A.R.M):

1cm 2cm 3cm 4cm 5cm

@ @ @ @ o o
Ay Aq A, Aj Ay As

1.Calculate the instantaneous speeds of the puck V4, V5, and
V,atAq, A, and A, respectively.

*“tc—t; 5T-—3T *7 (2%x100) = 1000
0.09
Vy = > Vy=0.45m/s

0.2



iUniforme Alggelerated Rectilinear Motion (U.A.R.M):

.1cm o 2cm o 3cm o 4cm o 5cm o
Ap A4 A, A3 Ay As
2. Calculate the acceleration a, ; and a3 of the puck.
V, — V4 0.25-0.15
Ay = Ay =
L2, — 4 jl> i 21— 71
0.2 0.1 0.1
2= 5 T 100 = 1000 _> 2=01

a;; =1m/ s*




iUniforme Alggelerated Rectilinear Motion (U.A.R.M):

olcm o 2cm o 3cm . 4cm 5cm o 6cm o
Ag Ay Az A3 Ay As Ag
2. Calculate the acceleration a4, and a3 of the puck.
Vy—V, 0.45 - 0.25
A = —
3 t4_ — tz jl> 43 4Tt — 2T
0.2 0.2 0 2
Az = 5= = : :> a; = ——
2t (2x100)-+1000 0 2

a; = 1m / s*



iUniforme Accelerated Rectilinear Motion (U.A.R.M):
3. Deduce the nature of motion of the puck.

Because the acceleration is constant and positive (1m / s2),
then the motion is U.A.R.M.

4. Calculate the value of the Initial speed V.

2

V,% — V3 = 2ax Vo2 — V3 = 2a(4,4,)
(0.25)2—V3 =2 x1x (3cm = 100)

0.0625 - V5 =2x0.03 W)  0.0625 — Vi = 0.06
0.0625—-0.06 =V W) Vi =0.0025m) V, = 0.05m/s



EUniforme Accelerated Rectilinear Motion (U.A.R.M):

5.Write the expressions of the time equations x(t)
and V (t) of the motion of the puck.

1
x =at*+ Vot + xo V=at+V,

Be Smart
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1
x=5(1) t*+ (0.05)t + 0 V= (1)t +0.05

x=0.5t*+0.05¢t V=t+0.05
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@ BJECTIVE r.

.1 Study the Uniformly Decelerated Rectilinear Motion (UDRM)



EJnifo’rme Decelerated Rectilinear’l\/lofion (U.D.RA.K/I):

A motion iIs said to be U.D.R.M Iif the acceleration is
negative & constant (a < 0).

ACADEMY

@ @ @ @
T Ay, T A, 1T A3T A,
 The distance covered during equal iInterval of time
decrease:
ApAq1 > A{A, > A,A,
* The speed at different instants decreases with time:
Vs <V, <Vqy



EJnifo’rme Decelerated RectilinearIMofion (U.D.RA.K/I):

Time equation Motion In distance x:

1 2
X=Eat + Vot + X
» a < 0: acceleration of motion of the body in m / s*.
* Vo: Initial speed of the body at the starting point in m/s.
* xo. The initial position of the body at the starting point In
m.
* t: The time between Initial point and reached point, In

seconds




EJnifo’rme Decelerated RectilinearIMofion (U.D.RA.K/I):

1 The speed time equation:
X—Eat +V0t+XO V=at+VO
p(m) V(m/s)

/ t(s)




EJnifo’rme Decelerated RectilinearIMofion (U.D.RA.K/I):
The Relation of V and X Is:

vZ — vy = 2a(x — Xp)

9

o)

a(m/s*)
Recall that the acceleration Is
constant and negative (a<0) L(s)




iUnif(;rmly Decelerated Rectilinear’Mol’ion (U.D.R‘.K/I):

Application 5:

A puck moves along a straight line having a time equation
x = —2t* + 20t in S| units.

Be Smart
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1. Indicate the type of motion of the puck.

The motion of the puck Is U.D.R.M, because the equation
(x = —2t% + 20t) in the form of x = at? + Vyt + xo with
a<0.



EJnifo’rme Decelerated RectilinearIMofion (U.D.RA.K/I):
2. Determine the value of V¢ and x,.

1
xzzat2+t+ x = —2t? ‘Q

Compare

Vo =20m/s Xo =0m/s



EJnifo’rme Decelerated RectilinearIMofion (U.D.RA.K/I):
3. Calculate the acceleration of the puck.

1 2
x = > at? + Vot + X x=@t2+20t

e onarit
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Compare
1

1 X 2
Ea=—2» Za><‘T» (1xa)x1=-2x2

a = —4m/s*




EJnifo’rme Decelerated RectilinearIMofion (U.D.RA.K/I):
4. Determine the position of body at t = 1s.

x=—2t2+20t B x=—2(1)2+20(1) B) x=18m

Ro, Smrt
e ONarR
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5. Write the speed time equation of particle (S).

V:at+V0

V =-4t + 20






