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Introduction to Calculus Unit - Notes

Tentative TEST datew ﬁl . A\Pf‘ H

Big idea/Learning Goals
Calculus is an entire branch of mathematics. Calculus is built on two major complementary ideas
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The first is differential calculus, which is concerned with the instantaneous rate of change. This can be illustrated by the slope
of a tangent to a function's graph. The second is integral calculus, which studies the areas under & curve. These two
processes act inversely to each other. The development of the mathematical methods of calculus has been credited to two
great mathematicians; Sir Isaac Newton (1642 —1727) and Gottfried Wilhelm von Leibniz (1646 —1716). Although others as far
back as 200B.C. had been working on solufions to these types of problems, Mewton and Leibniz developed the process of
differentiation and integration. Calculus allows you to find optimal solutions to mathematical expressions and is used in
medicine, engineering, economics, computer science, business, physical sciences, statistics, and many more areas.

Caorrections for the texdbook answers:
1.2 #20 500

E Success Criteria

O | understand the new topics for this unit if | can do the practice questions in the textbook/handouts

# of quest. done?
You may be asked to
show them

Date pg Topics

2.4 Limit of & Function
14

57 (I'grtiesu-mﬁ &' US

210 Continuity

18
Slopes of Secants and Tangents
11-12 12
More Rates of Changes with Limits
13-14 13
Q Review
Reflect - previous TEST mark . Overall mark now .
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Limit of a Function

a 1. Sometimes you can't work something out directly ... but you can see what it should be as you get closer and closerl

Why can't you find out the output of the function f(x) = atx=17
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M 3. Determine if the limit exists both algebraically and graphically
Algebraic | Graphical
x ifx <1t side o \
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m Determine if the limit exists both algebraically and graphically
Algebraic | Graphical

4_2
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Properties of Limits

J For any real number a, suppose that f and g both have limits that exist at r = a. THINGS to try

1. !II;I:!L = k. for any constant k . SUJQ i wm ~ ouefmo&,kﬁ +
2 limx=a r\“rb\\\r ovaor) ¢ defved Then
K=2g \ )
lim [£(x) 4 g(x)] = lim(x) & limg(x) Yo'y e answte. 0
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Tl

5. lim [ f(x)g(x)] = [tim f(x)][ lim g(x)]

7. lim [f{x]}* = [limf(x)]", for any rational number n
X—=d E-d
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m Evaluate the limits
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Continuity

A

wk o..lr) (l\s‘)hlame:

A. Continnous for all valuss of the 4 c.

ax =1

'J.EM;';';'S"

] 1. S5tate the 3 conditions you must meet for the function to be continuous.

scontinuous al x = |
(jump discontinuity

D, Discontimeos al £ = |
{infinite discontinuity)

Chacle Ya g«b\m’ma Lor oo wndabiad vodvas
Toc plecenise. 0\~n-ci~C) £ °‘) W dukined
’d,-. fh@ul«l& @ ;Qix_;v\w-ﬂx) mush exast
peces woy vt (3) Ay £6) = F()
2. Determine if the function is continuous, |f not identify where the discontinuity is. Also show a graphical
reprasantation.
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‘\) MA“}‘“" .zv-t“:)v-’
+ WJn,{'lMJ (r\o st ok J.unom)
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“n' | w‘“‘rs Iaol&— Lo J,w,. )= Am g =
30* cw‘") 9(_—’)-‘1 >4
] [4 ﬂﬂ" 'F()(): DNE
27 ) noh Cortinums aFX="H
A .
ok =2 —s=£6
QO £=)=$ ® i:"fm w=*6)
© -?::3'5 - H“‘ v ) s ®
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Determine if the function is continuous, if not, identify where the discontinuity is. Also show a graphical representation.

Mc . 2x+2,g:g-ﬁ _ Y g *_i_ AL O
. R )_3x—12 3((1’“) d. i(x)= 3 \
Qscodmusss oF ¥=4 () 3k

Yt = —\ Cw}» *1’*0)
yv=ay (shr=0)

e s wdebr/a =73 ()
R, s doren g™

= — —‘_‘ \Piece
- - .,_—3 = o
Jor = © fr= ()hepbr=3= 0
Ry 2= 2 -3 _
)&l’““/‘\" Jasdiry \ O -;;ho BT 7)«4&\1 wa:i}r'-\;‘:\*)
C(‘«’t‘ 'F _
g e e R
m - 140x _ 14-01
2 f(x)—x+2 Of()
A\Scon\“- & x=-2 (VP‘> TEAF\S no a\?SCon\\\\w;\')
Shnee a TN VA Beo
Con. \*‘31 «\=
ﬂ o 3
t-mt = N/A
‘j—mf: AC\
A = N/A
WA 4= =0
3 \
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3. Find the values of each constant that would make this function continuous.
o a}'ﬁ’
|-2x+a  ifx<-1 Jlnm b - - —E)—L»w]&
f(x)=<:x]+5 if—1lax=<2 uj_y.:o 1_)2 1’)2,4’
o undebred T
é)h S Yth = 1 <l
(rou-s on A_ \ M“\ ke 2
X=-
NPT ) %)Q efiea)= e 2
L"‘”‘ Q"") ‘_V: \¢
len —ddtx = &vw\ *x b @
A2-1" At -
2+a= \tb =5.¥
l-\—a—/L Hese. wollvas will
wnalie f(x)
CM’HY\VL@\A-
b
- Mx+a ifx=-1
_ 22 if-1<x=3
JOI=1 2131 if3€x<5
Wex+b  if5€x
chece ead~ ?\‘a"l‘
U e w_ykw\&j'n-gg
£ - \ve BF b see
€ cis ey Colve
q}‘x—:——‘ al— X= 3 RA—X‘_/:_S\\
e
}W"_ daton=ding A2 Lo o Am, —oT43) Ny -lox™ 43 = 9"_‘;",{ e
Al Ad* dd s s Ay
w337 123
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0=y —‘1 -l S -\rsz
< pob
ragekve-
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Slope of Secants and Tangents

a 1. What is the slope equation for straight lines? 2. How is rate of change of a straight line different from

PRV Q(‘h) - '(:()(\) _ e rate of change of a curve?
VY\"\%%'_\D’):—: __YT-—;—/ - C\wn g\\mdl‘k\* &)\Q \np.vL CWM S\Qw
A oA

Cwr ves \m.\lL e\,\w\% \\\3 .\\lovau N
3. Recall from advanced functions,
a. the picture and formula of the average rate of b. the picture and formula of the instantaneous rate
change of a curve. of change of a curve. L\‘) H”)
<€) - 'FC“) % z\foC = ko ‘F(M
MNee = 00 Maa W3S il -
\ o b ~oc , orh =K
\
\ t l =
( [ QLEL& Lx : l feo-
l \ ) {
| ‘ l ‘
¢ |
A XA b |
& e o  ath
3 . , , S+x w~
4. Determine the slope of the tangent for rational function f(x)=-~=— at x =3
My, = teoe = .&Mm ?(?&M ~ Hs)

oo W~
B T VR L L
\’\_)o G‘“’)’L as L
= &m,., (oih — ;L_XJ_
W0 e ehah? s XLCD

- Wm lSlew) — 1(1?&1&%1) 1\ [).zﬁ{who) fop oy,
S(as4ohiht) \w

.,%\,: 7k sh = 56~ dh -2 w od0 o L

)
S_@S < 1ok L&Bk ;L\Z:}i.\iw{udu i+
“p flso0oa)
e ¢ (1§+1awtﬂy( T frd oghn o W)d“_:

B = a( Cj'; mA L %)
T 0) Jo K \\;‘p w\""anrv,

§(9&-no(o)*°"> U % 3
- - Iy :"_3' @su}o =%, Y, b

ns 2S5 fnd b 11
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m 5. Determine the slope of the tangent for square root function g(x)=+x—4 at x=3

o= &\w\ Jexh-u - Js-4

2)
kan
o "y < s
:9\:\\%/\ TN %L@&\) ‘:
o
" Qﬁ_\,\ A\ ) qs
3)\\"\« EVNE
o — .
W #)
=\

r" = —Ei '\S’H‘LS\%{S\{’QW‘
\to t\

5. Determine the equation of the line that is perpendicular to the tangentto y = x° at x=-2, and which passes through
the tangent point.

\I
My, = \COC = \w» (M\‘\ — 7L U
o \\ : g%\\
W6
&\m LV/S\W\_(_\O#L -(—\o)c\\ ‘ng\r\ Jt\\r\ \ ¢ (o 1o &\
- \
}

—) &ASX < lox \'\+\°)(L&\*S)(\V\-E\f\>

-

RE W

(1) = gxul -(-Lol:)(o)—t- o + O -1
o) - g(-2)"
= go

 prpedicdsr sloge i -%I__O :j:ymub a};:zl
T O R

’3 = L
’ HO*L
/Eﬂcb
© Lo
._ P,,WMJ: H{,gz)z
Hoough~ £
Wj 58 C‘j? = o~ 234
50 [
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More Rates of Change with Limits
i

Name:

Average Rate of Change Instantaneous Rate of Change
'FC“ Mg, = \rec ..&vw‘ &M
Mg, > Ae0C = f_(ﬁ’__)
Yo — O

ANRCARL rn-\{d& CJI\QY\%JL-«

o inYRevedl ac‘iéL

o €[ 01b)

a.

dS —a9

~ uflas) - ufi ()

4

The surface area of a snowball, in square centimeters, is modelled by the equation 5 = 47+~ where ris the radjus, in
cm. The volume, in cubic centimeters, is modelled by 7

Detarmine the average rate of change of the surface area as the radius changes from 20cm to 25
b. Determine the instantaneous rate of change of volume when the radius is 10ecm

\ ~
\yvoU =

- Jowm

@

OR.
N
o

\WoC = /QM M
S A A — &

[
=—0ar .
3

W
A

V() = V()

_[0

rote

(o
S
= '/QWM ﬁ/\\\ i - [0
=i | s — o) Yo —
_ a3 Aoy [W “4 (o€ )
B \80« Y S0 - D)
=52 AS i
- H_ L ol (0 '\'(00
cw\‘_ojwu\[&f BI\T}/N « o) .X
oINS
cw\i\ - 1\7(30‘,)
3
— LLOQ{\-J \,
~ 1256 Q\M3 ojvol“""’ £ 13
% e
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@

2. An outdoor hot tub holds 2700L of water. VWhen a valve at the bottom of the tub is opened, it takes 3h for the water to

Name:

1 .
completely drain. The volume of water in the tub is modelled by the function F{z) = 1—(180 —1)°, where Vis the

volume of water in the hot tub, in litres, and {is the time, in minutes, that the valve is open. Determine the
instantaneous rate of change of the volume of water at 80min. {Use the second versten-afthe dafinitienforrateterey

NI wlv\m V(.L°+__)-—1—L"\ — V(&0
HO (\\‘o -m—k) 1&04’0) ]—LLV - t (—z\o+b>

O = -0 L ﬂ

= X\ (20 -W)*" - o - A

\,:90 |2k "
- W{ 2o, b )26‘1

\,\—)o 2h

~2\O k

= )V"m -L KL_;\

\ o

3. Show that the rate of change in the vulume of a cube with respect to its edge length is equal to half the surface area
of the cube.

\)b»\tkw 0% C"A"Q—\I—' X
\= Luh ( W= 2
\foC. \I = };"“ *Xx
ok AW
@1 % \:S %
~K - }m« j},ﬁw
T‘” Yo ?Z( N

S N ACIEALL
VDo y{

3¢t e3ele)t @

14
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