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Rectilinear Motion and Derivatives

Any motion along a straight line is called rectilinear motion.

S "

Displacement = Velocity - Acceleration

If s represents a function that measures displacement,

ds 279
then & would represent ??* velocity = %

The rate of change of the velocity...ie. Av
At

would represent??  acceleration = %’

So it follows that the second derivative of displacement will give us
acceleration:

a = 7 ) J— Notice the notation

If the displacement (in metres) at time 7 (in seconds) of an object is given by

5= 4P + 7 - 21,
find the acceleration lalt time 3;5_1_0
/ _ 3
Y= RE - (Velogl,j)

ANEN L1+ 14 (a(({(‘ard"\wg
S 22400t
= ASFm
/o
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Example:

m The position of a parti-:le is given by the

equation s = f{t) = £ — 6t + 9%, where t is
measured in seconds and s in meters.
Find the velocity at time #.
What is the velocity after 2 s? After 4 s?
When is the particle at rest?
When is the particle moving forward (that
is, in the positive direction)?
Draw a diagram to represent the motion of
the particle.
Find the total distance traveled by the
particle during the first five seconds.
Find the acceleration at time ¢ and after 4 s.
Graph the position, velocity, and
acceleration functions for 0 < < 5.
When is the particle speeding up? When is it
slowing down?




Untitled.notebook November 18, 2014

s=f{t) = — 62+ 9t

Find the velocity at time ¢.

What is the velocity after 2 s? After 4 5?

§7)= 3(2)"-/1(2)7'-7 g'(sl) :3(¥)EIL(;<)1\C}

) YA

\\31\-‘/:
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When is the particle at rest?

When is the particle moving forward (that ff} bt >
is, in the positive direction)? ! \0( 0

G3¢ =219 g Srnd l
(D Find =<ro's (x-Tot) | N
3EA g =
£ img &3l a3 i

Can_no

the negafino I
'a:‘/\@o’@ €>3
</ oR vé>3 -
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Draw a diagram to represent the motion of

the particle.

_6 S (eos',{-'.bs s = f(t) = £ — 662 + 9t
Q Des:"c.nL S((
, l‘f}, ?(l):: /—61- 9
$S<0o 3 .
3 G 5(33=3'6(3) r?(z) =05
S R0 ¢_eny g
.
g
;’%—_.‘ L
0 ¥ ¢

Find the total distance traveled by the

particle during the first five seconds.

SUs)= S‘}—C(S)1-|—7(5>
“l25- /50t ¥s

o(is?‘mw: <{1~‘/‘I~20
= 28m
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Find the acceleration at time ¢ and after 4 s.
S s = f(t) = £ — 6£ +

s’=(¢ -1
(%)= 6(¥)
i M/ 2

Graph the position, velocity, and

acceleration functions for 0 < ¢<5.
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When is the particle speeding up? When is it

slowing down?

SPQ?A\;\G u[’- Q_&___—
Vel >o and accel|>0 vel <0 and accel €O
OSt<| e £23 Gt-1> 0
G &>y [<t<3 <2
€53 .
= N R
R 3
£ >3 OR A<E< D

S/Okn.lna Qawn

OS¢<2 WD
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Graph the position, velocity, and

acceleration functions for 0 £ {<5.

w = wTi-EnTEtdx
v = wTE-lixtd 1
T = bx-12

When is the particle speeding up? When is it

slowing down?
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Time to Check your unhderstanding...

4 particle moves according to a law of motion s(£) =265 — 922 +12:+1, £ 20,

(a) Determine the velocity of the particle when it has acceleration 2 units/s2,
{b) When 15 this particle moving in a positive direction?
{c) Sketch the path of this particle, and determine how far it has traveled during

the first 8 seconds. A(‘Q\

N 3€>: ( ( 3,—)1_/ B(§>+/z O = (2459

0 _
:\——U\/ T?-._zﬂ
3 -tf( E_—_r
- S

(b \)Q‘oc(f\a>o
GE=/Y ¢ 12>
O (St 2= 0

°© T

®é\'3“+3: 0
Q“Z)(é-l)=0
2 ' : .

Oéf<[ oR *é>;

(C) t S
Subyl; .
s N diphanan
v=od 8
East QISys N
- s T
S -
s, i

- 5\666 U')/-)h‘
—2 N

Otls#qna= e+ ¢ +26 9/~

= 27038 m
-—\
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Page 125 Page 129

#3,4,5,8,9 #6,7,8
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Topics to Review:

Power rule, product rule, quotient rule, chain rule

Derivatives of trigonometric functions

Applications of derivatives...

*slopes of tangent lines
*rectilinear motion

Implicit differentiation

Higher order derivatives

12
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Review Questions...

Page 112 - 114
#1c,d

#7 b, d

#8 b, d
#9a,b,d,f
#11

#12

Page 115
#1 (ii)

#3

#4

#5

Page 154
#H2
#3

November 18, 2014
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