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@tp://www.teacherlink.org/content/math/interactive/ﬂash/derivativetool/derivative.html

isualizing the Derivative back to main page

http://www.ima.umn.edu/~arnold/calculus/differential/differential-g.html

e Pick up the new HW recording sheet for this
week.

’{u'll need some type of a ru®
or straight edge

(a student body card
or ATM type card will do)

~



http://www.teacherlink.org/content/math/interactive/flash/derivativetool/derivative.html
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Calculus
Sequences & Series & Financial Math

Logic

Today we will start a short,6 day,

unit on CaICUIUS.
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All Assignments will be from the Differential Calculus
packet

There will be a Quiz on this unit on Friday, Nov. 3

and and one or two LCQ's

to check on your learning.

fromnow on, the words
"slope" and "gradient”
are interchangeable.
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Start by going over the
Calculus Precursor assignment

(After test worksheet)

From now on, the word “slope” and “gradient” mean the same thing m= 2N
X=X
1. Find the equation of the straight line joining each of the following points. Use

Point-Slope form (we’ll need it for calculus) y—y, =m(x—x,) hint: first find m

(2) (-2, -4) and (1, -7)

(b)  Then convert to gradient-intercept form ( y =mx +b) aka. slope-intercept form
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2

Find the equation of the straight lines below, given its gradient and the coordinates
of a point on the straight line. Point-slope form

1
o (CR))

New tires have a tread depth of 8 mm. After driving for 32,178 km the tread depth
was reduced to 2.3 mm. What was the wearing rate of the tires in km travelled per
mm of depth.

(The value you calculated can also be called the average wear rate)
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Before answering this question, first go to question #4 on the back side. Then come back.
Estimate the average speed in graph between 2 and 7 seconds and average rate
of beetle decrease from dose 4 to 14
L o
6
/ } beetles
5 / 40
4 // =
J/ 30 N
3 ,/" b
s 0 \
2 f————
i 10 \\
-
) sec S~
1 2 3 4 5 6 1 % 2 4 6 8 10 12 W4
dose (g)
Place taken travelled
Consider a trip from Adelaide (min) (km)
to Melboume. The following Adelaide tollgate 0 0
table gives places along the Tailem Bend 63 98
way, distances travelled and . :
time taken. Bordertown 157 237
We plot the distance travelled Nhill 204 324
against the time taken to obtain Horsham 261 431
a graph of the situation. Even Ararat 317 527
though there would be variable . . p—
speed between each place we Midland H/W Junction 386 616
will join points with straight Melboumne 534 729
line segments.
distance travelled (kap)
We can find the average speed between 800 ‘ ‘ i
any two places. ‘ M
For example, the average speed from ‘ ‘
Bordertown to Nhill is: 600 MHJ
distance travelied A
time taken H/!
324 — 237 km 400 ‘
204 - 157 min N 1
87 km p/f-87km
CEh 200 i
X B, 47 min
= 111 km/h !
A | time taken
100 200 300 400 500 600
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; . y-ste|
We notice that the average speed is the 4 " P on the graph.
z-step
So, the average speed is the gradient of the line scgment joining the two points which
means that the faster the trip between two places, the greater the gradient of the graph.
If 5(t) is the distance travelled function then the average speed over the time interval from
t=t, to t=t, is given by:
8(tz2) — a(t
Average speed = s(ta) - a(tr) ').
tz -4
800 . Flace Taken Traveiied
M {min) (km)
MH Adelaide tollgate 0 0
600 Tailem Bend 63 98
A Bordertown 157 237
H Nhill A | 204 324 -t Xt )
™ N Horsham 261 431
B 87 km Ararat 317 527
200 land H/W Junction 386 616
TB g ] Melbourne 5 534 729 - 5({1)
A time taken

@ Calculate the average speed between Nhill and Melbourne. Then go back

100 200 300 400 500 600

and answer question #4.
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Pick up:

Calculus 1.0
Notes

start with #2

The Graph below shows how a cyclist accelerates away from an

intersection.
® The average speed over the first 8 seconds is
100 m
2 =125 ms™ L. m
sec
5l

Notice that the cyclist’s early speed is quite small, but
it increases as time goes by.
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100

distance (m)

Estimate th the cyclist between 3 and 7

seconds

100
80
60
40

20

distance (m)

Estimate the average speed of the cyclist between 3 and 7

seconds

Avrd 5‘9&23 =

(0 -1O _

1-3

e M/5eC

=
l.k

ON T
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From Geometry : A tangentis a line (or
segment) that touches a circle at exactly one

point.

@M
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Y

A/

(z)
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@ Instantaneous Rates of Change
80 M(4,80)
= chord —
- Curve
40
-l F(2,20)
L
2 4 6
@ The average speed in the interval
from 2 to 4 seconds is shown
AD
__ distance travelled
80 M(4,80) "~ time taken
(80 —20)m
60 =
chord — (4—2)s
10 «~—— curve _ 60 mS_l
2
-1
= ms
2L F(2,20) 30
i But that does not tell us the
2 4 6 instantaneous speed at any
particular time




Visualizing the Derivative

function: f(x)

| X
window x values
f(x) = 9.51

options:

f(x) = 4.11

A ~ x=203 x=308
0 5

[ e

minimum: “

maximum: B

“enter

secant line

| tangent line

October 27, 2017

&
Bl
UNIVERSITY

JVIRGINIA

x"2

variable at a particular instant
by the gradient of the tangent
the graph at that point.

tangent

The instantaneous rate of change of a

is given
line to
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Now back to the

Cyclist problem
©

60
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' distance (m)

The tangent passes through (2, 0) and (7, 40).

the instantaneous speed at ¢t =4
= the gradient of the tangent
_ (40—0)m

(7—2)s
_ 40 1

—?ms_
1

=8 ms~

time (s)

change at t

j\ Cheese-ils

Ay p-o

8

Aw 5-15
= )% )
clheese-its

¥

2

L4

Find the instantaneous rate

of
= 3 seconds

1

V%\S)

&

hd
2
—

3 4 time (h)
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SS

Investigation #3

Given the curve Y= x we will ﬁnc[ the
gmcfient of the tangent at the point F (1, 1)

YA

Ay

)
y=x-

M(z, z2)

F(1,1)

4\

Ry
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M(z, z?)
F(1,1)
z
Y
@ Clx) = <™
T Point M | gradient of FM
5 | (5,25) | B =6 "]
3 /_] §
2
1.5
1.1
1.01

1.001
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Center for Technology and Teacher Education —  www.teacherlink.org
UNIVERSITY
2 VIRGINIA
/
function: f(x)
/
window x values
minimum: n
maximum: B
f(x) = 9.51 (enter.
options:
f(x) = 4.11
4 - =203 =308
0 5
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Add an arbitrary point M, h seconds later

i (eh, Rethe)

2
Y=g
N
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the algebraic method: Ay 2 @
Yy==x
3ro.diex\-\- = EE‘. = 373
B Like chord FM(1 + b, (1+ h)?)
- (1 + h)z —1 F(1,1)
1+ h)1 - —
2
= h —Iv(U)"" - \ <+ .
Ao :L\ $2h B %(h)fl) h%?
[l — N -

h
O h— o qrdie =2

9

e As M a}oyroacﬁes F, h aJaJaroacﬁes 0

so 2+h a}o}aroacﬁes 2

so the gmafz’ent of the tangent at

(1,1) is 2.
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E XM ()\va
oX \/ov&

Note S

SxXample &

Use the algebraic method to find the gradient of the
tangent to y = x? at the point where x = 3

L (%Jrln hQ”r@mLOl)
) A—\j - %Q%Qhﬂa T Ww‘@)

SO N -

R —

Ax— 3+%—3 %

- - (bt
Ag h=o B © %

n+b
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exanple 2

Use the algebraic method to find the gradient of the tangent to

y = x* + 3x at the point where x = 2

How to Draws CHET GECKO

Feeling artistic? Here's how you draw Emerson Hicky Elementary’s fam *

Get o penl, paper, and on eraser (yes, even genius arfists use erasers). Put on your
fancy artist cop (or whatever cap you can find). Then fallow these simple inskuctions.

Have /un!
(STEP 1

Stort with the basic shopes of o drde head and a beon body.

) ashed circle
haad 15 & 4 Cke*;\eaofs*“”
e
s
____.__..'g..
~bedy is & {
bm& shape }
——f
, }
/ '
Y

legstaper out
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<>

During this step, you erase some of the beon shape—at the neck, arms, and legs.
(1 tald you thot eraser would come in handy!)

Crock.ed
Spiiler

4

Ty [U"'&’(J-'
. 51 hait &7
SIY 2\{2,}

¢ -
. - P
oirpts el slig A 4
7 S honl A9

c s
, . a(:"-(_',le-)

and i5 A G
/__..—V Cingers atfuch 2

Z
TN tail fapers T TIP3

T ks he !ﬁfiljﬂ'ﬁ af

upper bods, = A cad

edges
iy

\STEP 34

As you add Chet's clothes, you'll erose even more of the ariginol shopes. But they're still
the basis for your drawing. Notice how the brim of the hot comes right down over Chet's
ayes. The beim looks almost like eyebrows. Also natice how his front hand rests in o
pocket. This is a great trick when you're still leaming how to draw honds—hide them!

bt peaks
4_—{-1‘“{0“".- -

' f4e b
hdl (5 A BIF €SS
Fhan ore head, “aly
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Why don't
seagulls fly
over the bay?

Because then
they'd be
bagels.
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@This instantaneous rate of change ar
specific point on a curve can be calculated

a) visually, by estimating the gradient (slope) of
the line that is tangent at that point

@Using the algebraic method (First principles)

c¢) Finding the derivative (tomorrow)

d) with your GDC
Find the instaneous rate of change @
at t=3 hours X
b distance (Km) f (x) = 05 (2)
8 / Graph (zoom 6)
J 2nd Calc
/8y
dx
1 2 3 4 time (h) t:3 Seconds

oot =17
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Assignment:

Calculus packet: p. 565..... 1,2
p. 568..... labe, 3

Next fest: ffric{o_vy, November 3rd

Save M, C .
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