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Intermediate Value Theorem

If fis continuous on the closed interval [a,b] and k is any number between
fl{a) and f{b), then there is at least one number c in [a,b] such that f{c)=k.
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1.5

Infinite Limits

lim f(x) = too

X—=C

means the function increases or decreases without bound; i.e. the graph
of the function approaches a vertical asymptote

Finding Vertical Asymptotes

x-values at which a function is undefined result in either holes in the
graph or vertical asymptotes. Holes result when a function can be
rewritten so that the factor which yields the discontinuity cancels.
Factors that can’t cancel yield vertical asymptotes.

Examples:

. 1 . ;
flx)= P has vertical asymptotes at x = 0 and x = 3

. _ (x4+2)(x+3) . _ .
flx)= prE has a vertical asymptote at x = 0 and a hole at x = —3

Rules involving infinite limits

Let lim f(x) = c0 and lim g(x) =L
X—=C X—=C

LIm[f (x) £ g(0)] = o0

2 m[f (g ()] = {_z ﬁ i 8
3. 1im@ =0

e 00
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Differential Calculus Quiz #6 Name
4th Period 27 Nov. 2018

1. Discuss the continuity of the function (identify all discontinuities, if any, as removable or non-
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2.1 The Derivative & secant line

e
The Tangert Line Problem g«»ﬁ; or\o:gh
P ——  wo pon ts

oF the
g‘:c‘:ﬁ line :

what happens

as h—0o" S
\uv\ F(xah) - T
h~o h _Pl )(Wx-th

As h — 0, the secant line approximates the tangent line, and the limit is
the slope of the tangent line and we call it the derivative of f at x.

f(x+ h)- f(x)

m——— )
0 =lim—— £76x) =y"
dz
f’(x) "f prime of x" F) g z
X ™ ()
E -A—-[\ﬂ derivative of y with respect to x" = 'F (X}
y' "y prime" " L
X

d
dx [f(x)] "the derivative with respect to x of f(x)"

D.[y] "the partial derivative with respect to x of y"



Differential Calculus Notes from 26 Nov - 05 Dec 2018 December 05, 2018

The Derivative

The slope of the tangent line to the graph of f
at the point (¢, f(c)) is given by:
Ay f(C+AX) f(c)
= - P)

Ax—0 Ax

The derivative of f at x is given by

L0450 2769
F1) = =

8. 90= 5% _
find slope of +M3¢"{ Jine at
-I"f\cPan{s (2, % (o, 5>
’(c)- hm Q‘C-i-hz-g(c,)
@(2,) C‘ JQCC-) \

21 ; (4 +th+h )-1
3(7-) "‘ S5- (Z.+|r\> - \ - lk’-:b 5J W )

h
= lim -4h-), K (-4-h
o T = (y -
@ (0,3):

- hm S5- ' —h ' =
s(o) (O+|'\) -S_ Lg\o h h':’o(k) @
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Find the equation of the tangent line to
f(x)=x"-x at the pomt (2,6).
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2.1 Differentiability & Continuity

Alternative definition of the derivative at the point (¢, f(¢)):

von e SO = f(0)
- 2L \/

All differentiable functions are continuous, but

not all continuous functions are differentiable.
C NULousS on —co, )
e.g. f(x) = |x|
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2.2 Basic Differentiation Rules

1. The derivative of a constant function is zero, i.e.,

forc € R, E[C]z hm 'E(C-ih) 'F(C>

Pt £E)= k30w

=Jc\= 1 -

ix ] ho0 chc = "*,‘\‘_%(o) @
F(x) = 3x2

Pe) = 3["3 3(2) =[6x]

e =2 -3)<

-F(x)— -3¢ = ")%‘

g(x) =2x3 —x% + 3x

P = oK -2x + >

y = 4x3/2 — 5x* +2x3 7 _2/
§=1(8x")-5(i) +2(5X)-0
\/
=\ox *- zox gx 7

= IX -+ =
t 3 x*
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a _ , A
2. Power Rule forne@, —[x"] = nx™ 1 Special case: -~ [x] = 1

Proof: &AEX'] =,X°=

Recall the binomial expansion:
n(n 1)

nl
avipt b ————akpk 4 pn

n — n-1
(a+b)"=a™+na™'h + PTCESY

IM h
dx [X] N0 —— (x+ )
oo \C+m\""l.+"""') Rpth K
20

N “-‘ - n-')
i KO+ 0y 4

= ") b( n-\
K +0+0+.-+0 =|nX

’ x '_ b ;{[an :_n-xﬂ-"\

L= O (Tl'3 is a constart ang ZC]I-'- @)
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) =x"+5x+2 5 (-52)
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The Derivative . . . .
- Derivatives of Trig Functions
The slope of the tangent line to the graph of f

d .
at the point (¢, f(c)) is given by: 1. d_ [sm X] = COSx
Ay . fle+A0) - [
m= llm — = lim ——————————
0AX  4x-0 Ax 2. d— [cosx] = —sinx
d — cec?
The derivative of f at x is given by 3. E [tan x] sect x
, flx+Ax) — f(x) d
F100 = Jim = 4.——[cotx] = —csc? x
X
2.2 Basic Differentiation Rules 5. i [Sec x] = secxtanx
1. The derivative of a constant function is zero, i.e., ddx
force R, Llc]=0 6.d—[cscx] —cscx cotx

2. Power Rule for ne@, :7[)("] = nx"t
3. Constant Multiple Rule € R, %[cf(x)] =cf'(x)

4. Sum & Difference Rules %[f(x) +g()] =f'"(x)+g'(x)

24
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