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Warm Up

Differentiate the following...

) -
L_xs + yS_J + 3xy = 2)«:4),/5

Oct 25-11:59 PM
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Higher Order Derivatives
We can continue to find the derivatives of a derivative. \We find the

o second derivative by taking the derivative of the first,
o third derivative by taking the derivative of the second ... etc

Examples:

1. Determine the higher order derivatives for f(x)...

f(X)= X —2x +3x=5

. . 5
2. Determine 7m '(I) given that f (x) = \/,)7,.,
2 —3x

Nov 2-10:30 PM
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3.Find the second derivative of the implicit function xy + v==4.

4. Determine the fourth derivative of y = cos(5x)

Nov 2-11:46 PM
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Practice...

Page 111
(Higher Order Derivatives)

#2.3,4,5,7 (a)
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Rectilinear Motion and Derivatives

Any motion along a straight lipe is called rectilinear motion.

SN T —> g4 f>
* ) Displacement - Velocity - Acceleration

If s represents a function that measures displacement,
then % would represent ???

Check Here

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

would represent?? Check Here

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

Y J— Notice the notation

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

5= 48 + 7% - 21,

find the acceleration at time r = 10.

S=/ae 1igt (w(oc(LH)
S"=21€ 1% (Acce levabion)

At J0 o

S“my=2100) 117

Nov 2-11:50 PM
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Example:

m The position of a particle is given I:.-}.-' the

equation s = f{t) = £ — 6t* + 9t , 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?

Nov 3-12:20 AM
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s =f(t)=£ — 6t + 9t

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

C)=3G-RET] 5T1)=3(1) (1) #9

=13 -2f+g > Yo - 7849
:*3/"‘/3 :7”’/{

Nov 12-9:52 AM
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When is the particle at rest?

When is the particle moving forward (that
is, in the positive direction)?

>0

% 3(—1_{2%1\3 AlLont {1l x-aKs

@St 1et9=Dk <7Ci\ndi"(°) 3<ro<§
E=1.3

€230 4,¥,£K> <1P%

| )
oR 0 | \LJCL

Nov 12-9:52 AM
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Draw a diagram to represent the motion of

the particle.

s=f(t)y=£ — 6t + 9t

- D= () =2)—
t | s {oYy=0-0 19 ) - 2) 6(3)+27
Shant —é— . = = O
-
= [15-
gio]j’ 7L VC(S) ( (sot ¢
> RO Find the total distance traveled by the
P,) particle during the first five seconds.
<d >S {2 D

'O{iS{‘ang: 4(#"/ '[' (;0 :Di_m

,' : '
0 |

Nov 12-9:51 AM
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C /: 3{'7"(1"% + e\

S//:. (pf "/9\

SCy)= 6c)—a
= /&M/SQ

Graph the position, velocity, and

Find the acceleration at time { and after 4 s.

acceleration functions for 0 < t<5.

s =f(t) =t — 62+ 9t

Nov 12-9:50 AM
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When is the particle speeding up? When is it
slowing down? s=fE) = £ — 612+ 9t

M

10 1h <) lé >3

Q
\,t) CTII}V/\v ] v’\czb -
§,0\-3'«/\? Nown } < 6 < Q\

U\ >, ! ' ' /
yaral <0 ye | <0 ¢ Bccel >0

Nov 12-9:51 AM

12



Untitled.notebook May 02, 2018

Graph the position, velocity, and

acceleration functions for 0 £ ¢<5.

T = xTR-bxTERIx
w = Ix"E-lixtd 1
wr = Bx-l1F

When is the particle speeding up? When is it

slowing down?

Mar 12-1:39 PM
13
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Time to cheCk your understanding...

A particle moves according to a law of motions(f) = 267 — % +12¢4 1, 120,

() Determine the velocity of the particle when it has acceleration Z units/s?. (O\«( $>
(b} When 1s this particle moving in a positive direction” o S¢<| o £ >

(c) =ketchthe path of this particle, and determine how far it has traveled during

the first 8 seconds. CY6 canks .
) / (VQ{"(’;'%D T = ( ﬁ(é&(ef “{7"’9
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Nov 3-12:33 AM
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Page 125 Page 129

#3,4,5,8,9 #6,7,8

Mar 13-12:46 AM
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Warm Up

(3) An object is moving back and forth along the z-axis, starting at time t = 0. Its position
after t seconds is s(t) =t — 2 — 2cost.
(a) What is the acceleration of the object at time 7
(b) What is the first time at which the velocity will be zero?
(For full c-.reditmould have no trigonometric functions in your answer; for example,
if your answer contains sin(7) you should know that this is %)

@ 3/(14): [+ Qs;f\(- /Ze_()

(Binghamton University, 2010)

(6) O=/tdsnt

S//(\{‘ : X
) Q(Jé@—((\éo %:smf

Apr 5-8:43 AM
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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

Particle Motion Problem

Mar 14-12:53 AM
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Review Assignment: Derivatives

Due Monday, May 7

Mar 24-10:10 PM
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Review Questions...

Page 112-114 Page 115

#1c, d #1 (i)

#7 b, d #3

#8 b, d #4

#9a,b,d,f #5

#11

#12 Page 154
#2

Bonus #13 #3

Mar 14-12:57 AM
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