By Prof. Rashad Badran

The position versus time for a certain = |--o-------mommrmormqe--
particle moving along the x axis Is shown. 10f-----gc-r---="-=r-----
Find the average velocity in the time 8t~

Intervals (a) 0to2s, (b)0to4s,(c)2sto 4 ° |
s,(d)4sto7s,and (e) 0Oto 8s

Finding Average Velocity from a Given Graph:
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Finding Average Velocity from a Given Graph: _
Solution:
x (m)
A CE N T A A
v — — Xf:]_O-_———: ———————————————— =
avg At t, -t
f | g4---- ﬂ' Gk
(@) Fromt=0tot;=2s:x;= 0, X;= 10m 4:
-l;- ————-jl ——————————————— -
Vv _10m=0 =+5Mm/s

avg. (2 0)s
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f
(b) Fromt=0tot;=4s: x, =0, X; =
v =2M=9 g osmis

avg (4-0)s

5m

x (m)

10 - imm i m b oo gl ;
6 F--f-r--r N
5

41
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(c) Fromt =2sto t=4s:

;=10m, X;=5m

B 5m —-10m

= =-2.5m/s
avg.  (4-2)s

V
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V - — =
avg. At t, — 1

(d) Fromt =4sto t=7s:.
X|:5m, Xf:'5m
—om —om

V = = -3.33m/s
avg. (7 -4)s
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Finding Average Velocity from a Given Graph: _
Solution:
x (m)
A fF
Vv = — = 104 ----- i e e Rt -
avg. At t_ —t.
f I 8.-———— - ————— e
6 +--- _ii-":_ c-----—t----
(e) Fromt =0 to t=8s: R R e Nk O
x=0, %=0 + 2T
0-0 R _2_ ____________________
v 0 D S O R O
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Finding Average Velocity from a Given Graph: _

Find average velocity in the time intervals
tt=4sto t.=5s \ |
(@ t=5sto t=7s oo
(h)yt=7sto t=8s 4
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One Dimensional Motion: Instantaneous Velocity

. . Ar dr In 1-D its magnitude is simpl
o i AT : ply
Definition (in3-D): At s 0 At m > e zills_fc\)/IIO\ivs: - & ) i
(V:vxf+vy]+vzk) X Aty At dt

The direction of velocity is along x-
axis (Due east in the shown case)

Speedometer reads
magnitude, of velocity
(speed)120 km/h
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One Dimensional Motion: Instantaneous Velocity

AX  dx

I V=V = lIm =
Instantaneous Velocity X At 50 AL dt

Speedometer reads
magnitude of velocity
(speed)100 km/h
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One Dimensional Motion: Instantaneous Velocity

Instant Velocity v=v = lim X_&
nstantaneous eOCly y At_)OAt at

Speedometer reads
magnitude of velocity
(speed) of

: ‘ 2 :
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One Dimensional Motion: Instantaneous Velocity

AX  dx

I V=V = lIm =
Instantaneous Velocity X At 50 AL dt

Speedometer reads
magnitude of velocity
(speed)160 km/h

By Prof. Rashad Badran



By Prof. Rashad Badran

One Dimensional Motion: Instantaneous Velocity

Different Instantaneous Velocities

Speedometer reads  Speedometer reads Speedometer reads Speedometer reads
magnitude of velocity magnitude of velocity magnitude of velocity magnitude of velocity
(speed)120 km/h (speed)100 km/h (speed) of (speed)160 km/h
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NonUnitorm Motion: \elocitiecs of the car at different tines

N
w—pP—E
L | | | | | | | X (m)
-60 -50 -40 -30 -20 10 0 10
X (m)

20 30 40 50 60
By Prof. Rashad Badran
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One Dimensional Motion: NonUniform Motion

Position

X-t graph

Particle’s Motion

A

Large positive slope
(ax/At)
v, >0

Moving fast in +ve x-
direction

Determining velocity from a graph

U1
o

t(s

N— ¢
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One Dimensional Motion: NonUniform Motion

Position x-t graph Particle’s Motion
A Large positive slope Moving fast in +ve x-
(Ax/ At) direction
v, >0
B small positive slope moving in +ve x-

v, >0

direction slower than
A

Determining velocity from a graph
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One Dimensional Motion: NonUniform Motion

Position x-t graph Particle’s Motion
A Large positive slope Moving fast in +ve x-
(Ax/ At) direction
v, >0
B small positive slope moving in +ve x-
v, >0 direction slower than
A
C negative slope moving in -ve x-
direction

v, <0

X (
60

Determining velocity from a graph
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One Dimensional Motion: NonUniform Motion

Determining velocity from a graph

Position x-t graph Particle’s Motion X (m),
A Large positive slope Moving fast in +ve x- G Py S S S
(Ax/ At) direction
v, >0
B small positive slope moving in +ve x-
v, >0 direction slower than
A
C negative slope moving in -ve x-
v, <0 direction
D Larger negative slope moving in -ve x-

v, <0

direction faster than C




By Prof. Rashad Badran

One Dimensional Motion: NonUniform Motion

Position X-t graph Particle’s Motion
A Large positive slope Moving fast in +ve x-
(Ax/ At) direction
v, >0
B small positive slope moving in +ve x-
v, >0 direction slower than
A
C negative slope moving in -ve x-
v, <0 direction
D Larger negative slope moving in -ve x-
v, <0 direction faster than C
E negative slope moving in -ve x-

v, <0

direction slower than
D

X (
60

Determining velocity from a graph
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One Dimensional Motion: NonUniform Motion

Determining velocity from a graph

Position x-t graph Particle’s Motion
A Large positive slope Moving fast in +ve x-
(Ax/ At) direction
v, >0
B small positive slope moving in +ve x-
v, >0 direction slower than
A
C negative slope moving in -ve x-
v, <0 direction
D Larger negative slope moving in -ve x-
v, <0 direction faster than C
E negative slope moving in -ve x-
v, <0 direction slower than
D
F Smaller negative slope moving in -ve x-

v, <0

direction slower than
E




