Unit 3 — Kinematics

Kinematics is the study of how objects move.

covert to m/s
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A. Variables

In this unit, we will be dealing with a lot of different variables.

m
v, or v, nihal vclocnl-u ('”/s km/hr) '""/hr :—;: /S

v final !LCIQ(IJ:_, (M/fs lem/nr)
d __displacement  (m)

3 acceleration ( ™M/s?)
{ -hmg (S)

B. Sign Convention

Since we are working with vector quantities, we must define our sign convention.

,[ up/North  positive | down/South  negative

fallmg
dnppmg
—> right /eas}  positive < left/West mg:ch‘ ve
C. Velocity and Acceleration
So far, we have seen 2 basic equations of motion:
Average Velocity: Average Acceleration:
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D. Velocity of an Object with Constant Acceleration
"v’ Remember from grade 10 that the equation of alineis y = mx&
y'lﬂ‘k ./ S‘Ofe .K We can use the following equation to describe the velocﬁy Vs ’rlme
b ] graph:
V, or Vf -a-t+ Vo
Vi or

Ve=3t+ V;

- -
Vf = Vo + &’+ EQUATION 1

Example 1: A motorcycle traveling 25 m/s [E|applies its breaks. If it 1.2 s takes to stop, determine the

deceleration needed to stop.
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E. Displacement of an Object with Constant Acceleration
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Recall from Unit 2, the area under the "curve" of a velocity vs time
graph represents displacement.

EQUATION 2
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Example 2: What is the displacement of a train as it accelerates uniformly from +11 m/sto +33 m/s

in 20 seconds? e -
V=tims d=7 d = 3(heVl)t
Vi = *33m/s = +(33+n)(20)
t= 20s = 4(44)(20)

Practice: p.69 #9-12, p.72 #13-16 = *q“'om

E. Displacement cont.

Now, if we substitute the final velocity (v, =v, +at ) from the first equation into the second equation

(d= %(1-‘_1. +v,)1); we end up with:

o o N we dom¥ need
d: Vot + ‘%E‘& equations T know l_f
t vse +his equation.

Example 3: What is the displacement of a car starting from rest if it accelerates at +6.1 m/s” for 7.0 s .

Vo= 0 (S‘bﬂ\'ﬂg from rest) o - m-a.{u

T = 4ol mir = (9?{0)4--,'_-(6.!)(7.0)"

= 70s = t149.4Sm
-I:? 31'505 or ""EM?

Now, if we combine the first and second equations again but this time the second one is solved for
time; we end up with:

"

1"

we domt heed
-V'fz = "'/:1 +z‘a'{3 equations hime Yo use +his
e%uo:h'cm .

Example 4: An airplane must reach a velocity of 71 m/ s for takeoff. If the runway is 1.0 km long, what

must its constant acceleration bec - e 41 -
V, = 0 (assumed staried (71)* = (0)* + 2@ (1000)
o from rest) —
d =1oem = 1000m =in, O AL
Practice: p.74 #17-20, p.75 #21-23 2000 2000
2.505 = &
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