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@3 Applications of the Kinematics Equatio@

Steps for Solving Kinematics Problems:
1. Complete a variables list/draw a diagram if necessary.

2. Select the appropriate equation (ie. the one with one unknown variable
that isn't on your list.)

3. Convert units if necessary.
4. Rearrange/"plug and chug." Sub in numbers and solve for unknown.

5. Box your final answer (correct with sig digs).
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Ex.) A runner starts from rest and sprints to a speed of 6.00 m/s in 1.50 s.
Assuming uniform acceleration, determine the distance ran.

Vv = Omls Ad=0{*V$>£
Ng = 6.OOmIs 2

t= 130 Ad= [Omin+ 6.00mls "
= " . 0
d=7 ( 7] i

|[2d=4.50m)
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Ex.) The length of a primitive dartgun is 1.2 m. Upon leaving the barrel, a dart

has a speed of 14 m/s. Assuming the dart is uniformly accelerated, how long
does it take the dart to travel the length of the barrel?

Vi :=0mlsg
d= 1.2m
Ve = 14mls
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Ex.) A driver of a car going 90.0 km/h sees the lights of a barrier 40.0 m ahead.

It takes the driver 0.75 s before he applies the brakes at an average breaking
acceleration of -10.0 m/s2.

ill the car hit the barrier? >HOm = hits
WSS Zon o decmt bt
before brakes affer bl
= V\ = 29mlis
v % Ne= Owmlis
d-vi oz - \0mist
delosm07sy) 977
d= 137 Oz Vo=V
d=ve-vi®

Lo .
d= (0wl - (25mls)
(2)(-1omis)
d=3.25m

AN

d'}'o*c\\ = J0m
/;. he hits e bartier .
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b) What is the maximum speed the car can be moving at and not hit the barrier?
Assume all other data does not change (use d = 18.75 m).

d= 1275m N5 =V +2ad
V.{: = Omls ‘Zao\ - 20\6\
V=7

J Vet-2ad ‘—JV(Q2
V'\ :Q \J¢*-20d

N1 = OISy 2¢10Dmis?) (19 35
Vi=193bmls

V= F0kh By

o= -lD.oml

Ex.) Three people are running a race, Al, Bob, and Joe. Al runs with a constant
acceleration. First he passes Bob. 60.0 m and 6.0 s later he passes Joe. His

velocity as he passes Joe is 15.0 m/s. d: éo.otﬂ
a) What is Al's speed as he passes Bob? W
- = — 4— I —
AC"—Q/QL\/c { m 6°b :YOL
2 =7 =15.04
\j\ | \J‘?

A0.0M;'G{"' ,5.0“'\15 :
U7 2 (6.04) (€)= Omls
2 )Coy V= Vigg =5 OMS

€0.0m= (T} +15 Onls)- 1.¢os = [mls”

(oo.o"‘\: 3.\7: + LlSN\‘S
R T
1D =30

3

(v-; = S 0Omls [:FOM'@
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b) What is Al's acceleration? - [

V. = 5.0mls  0d7Ut- L35 oL=\le";_V:"
Gob ) -—'""""d

Us= 15.0mls  £00m=(50)(L0)- a@o) L
3 - bO=490+\3=x a=1"-5
d=e00Mm a5 - (2D
_{—:;("'OS -30 =-\Res
a=? TSRS

c_liow far back did Al have to start to catch Bob?

%', g?‘s\ Ve=V: 4233

™m —_—
% H,M@ S5 = (9875220123
d:7 29=33 4

{8’ 13m Domckﬂ
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Ex.) As a traffic light turns green, a police car starts with a constant acceleration

of 6.00 m/s2. At the instant the cop begins to accelerate, a speeding truck with
constant velocity at 21.0 m/s passes by in the next lane.

a) How far will the police car travel before it overtakes the truck? r\,\é

R Tl Truck d -4
Q= (.00mIs* d=vt T Chenck

Qs cop
V; = Omls

__: . (@}
-5 y’.{"’zlo‘tz clcoP = &M
A= L(60Dm)E? 3L* = %f
o AL
z1221k= O
3t(t-F):=0

t:0 H:=7-.O§S

—

A= \4Fm

b) How fast will the police car be travelling when it overtakes the truck?
am—r

V\‘ = OM\S — 2 —

Q= bL.OOmls™ V#’YO 3 2(¢.00)( 14F)
- 147 —

i 204 (Ve = H2.0ml<]

pe V% = 1Dl km/h

<
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Ex.) A moped, starting from rest, has an acceleration of +2.60 m/s2. After the

moped has travelled 120 m, it slows down to a stop with an acceleration of
-1.50 m/s2. What is the totalgsplacement of the moped?

E‘?‘OM
I = ]
=+, I
Stard & WO

stop
o =V, -
® Niz0 \ ?ﬁ 'e>) V320
—
N,

z T/’\: +2ad

Q;;;j 0™+ 2(260m5)120m)
\]pk - 2‘1."!?9 . mis

B) V=249 . m! AT
O gezm—s RIS
ooz - | SDmit d-wr-0"
a=? 22
40 @)
(2.—\50)
D= 20%m

Tﬁh\ :5;*3_:5: 120m + 203m
= B%M ‘




