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I. Constant Functions

 Sketch the function y =2

y=2
< >

What is the slope?

The derivative of a constant will always be equal to "0".

Formal Proof:

£'(x) = lim

h—0

= lim
h—0 h

flx +h) — f(x) c—c
h

=1lim0=20

h—0
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II. Power Functions
We want to come up with a rule to differentiate functions of the form f(x)=x" .xe R

Here are a couple derivatives that we would have already looked at using limits:

d d ,
- ) =2 — () =3

Using the definition of a derivative to differentiate f(x) = X
would lead to ...

+ h) — + hy' — x*
£1(0) = lim Jat+h) - L et )
h—0 h h—0 h
o x*+4x°h + 6xh? + 4xnt + B — x*
= lim
h—0 h
CAxPh + 6x*h? + 4xh’ + h?
= lim
hi—0 h

= lim (4x* + 6x°h + 4xh> + h’) = 4x°

h—0

Do you see a pattern emerging?

The Power Rule (General Version) If 2 is any real number, then

1
K_ (,\.”) e l',L,‘.H*I
dx

Let's practice using the power rule...

Differentiate each of the following functions:
L f(x)=x" 2. f(x)=x"
/ 2 ‘ -
Y(\Q:lSKY f(x):- SKL

o ’ :
)= = : 4 Fo)=A

3. 70 10
X -
Faye xcre Toy= x s
ré‘():*/o X fv(&): 7 XZ/S
S

-~
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Constant Multiples

m The following formula says that the
derivative of a constant multiplied by
function is the constant multiplied by
derivative of the function:

The Comstant Multiple Rule If ¢ is a constant and f is a differentiable function,
then

d o= et
ax - r

Sums and Differences

m These next rules say that the derivative of
a sum (difference) of functions is the sum
difference) of the derivatives:

The Sum Rule [If fand g are both differemtiable, then

‘—r[ﬂl' []]—r—'rr"] ii'l
dx flxk + gl r.fl.'l.l dx Bt

The Difference Rule If fand g are both differentiable, then

i[r' ) — 'i]—ifl -4 ix)
ﬂr_'l,' X .1|H X g,f_'f Xl “I:'f gl X
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Demonstrate what this all means...

Differentiate each of the following: _\

1. f(x) 2x° —3x” +2\/;——+@ COV\S(\q/\(\

(x)=1 » 6
e FROxksn, " gop e

October 31, 2014



Untitled.notebook October 31, 2014

Differentiation Rules
Product Rule:

The Product Rule If f and g are both differentiable, then

d d d
“- L 0g0] = () == [909] + g() 2 [ ()]

Express the product rule verbally if you are considering a function
of the form...

f(x)= (First) X (Second)

" The derivative of the product of two functions is the
derivative of the first multiplied by the second, plus the first
multiplied by the derivative of the second"

Get in the habit of verbalizing the rule as you differentiate...it will
help when the functions get more complicated.



Untitled.notebook October 31, 2014

Examples:
_]"'(:c):('?'x3 —x'+5)% +3x—5)/
. |¥ A
(X} =12 N2
L2 (4,5,
/{J~ X and / '&ﬁ o(p
omfR
L

Ht)= (7 - 5:)(6\/; - :‘5)

(ORCP TS WIS

g(x) :)(7x3 - SXﬂf:c2 —2x+ SX"Q ~x° )
) st P

3/()5 ?{:[(2lx‘)(‘(ﬁ—zx%-3).|.(7)?__5>(8#%(7_xc>D
<73"5 Tx>3)\ (6x°
: Y,x; M)

f(x):‘ (x”‘ ~5x° XTf +x-5 iil\/; + 2)

% =@‘zﬂ'—:s>€“)(7>? Fxs)t (< 7’3( e %{%« )
e ()

Q2
6:\? 3.’— ’I’ 3 - 2 ) /2
x)= | \)(?x ¢ s)(‘//,&z>+( '.(yﬁ}(:)
"%' )( Xc‘:x))/ 7)()#%5) mﬁﬁ

)
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The Quotient Rule If f and g are differentiable, then

dx

d _ d
d [ f{x)] 9(x) ——[f()] = fx) — - [g(x]

g | [g9(0)]°

Express the quotient rule verbally ...

" The derivative of the numerator multiplied by the denominator,
minus the numerator multiplied by the derivative of the
denominator all over the denominator squared"”

Examples:

x —7x" +2
f(x)z x° —4x

F(x) - <~$x1—{\(>5 (X%'Yx‘> - 6{}’%}"1)(% X7‘2°X")
( XS~ Yx’) >

10
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f(x): 38— 9Ox

o= ()36 - (5-1) (3
(3x—73a
o) (10:;:'5 + xXBxS + 5)
f( ) l— 2x* —I—E\/;)

£ { ~
(x) (sa-x L*_(»(g,?I-S)‘i-(/0{’{-);)(‘()%(‘?X‘.*W> —
(o7 2209) (1t %) >

\I

(\exg%V;)&

C(x=7)2x x5
f(x)— (6:': _Xxj Xilf -I—Z))

'F ?x} = [(I)(Zx"—xtl- s')+ (K-‘D(/sz-‘(QX(G X~ SO(“I)?#—?. —

[@’ i S-"q) (% (¢ x-xs)(/lxﬂ(\(-ﬁ(lx Cx'hs ) <
t(c SYIE Y;J*e)l'l -
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Trig & 3-Space 122 - Sketching Angles in Radian Measure


Instructions:  Evaluate each of the without the use of a calculator.  Sketches must be included.

1.  
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AP CALCULUS 120

WARM-UP: LIMITS										OCT. 2009



1.  Use the graph of f(x) shown to evaluate the following:						[4]

[image: ]







































2.  Evaluate each of the following limits.  If a limit does not exist provide a reason.		[16]





(a) 						(b) 











































(c) 					(d) 
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Factoring Review

Name

Math 10 (Numbers, Functions and Relations 10)

Factor the common factor out of each expression.

1) 20/° +47° — 40
3) 12n° — 48n° +42n

Factor each completely.

5) x° +x—56
Ty 4k — 24k — 28
9) b°—T7b—8

11) 30" — 24n— 72

13) 16n° — 164n + 288
15) 4x° + 6x
17) 4% + 79 =2

19) 6v° — 14y

2) —5x° —5x° - 5x

4) —56a’ +48a° + 164°

6) 6n° — 6n— 120
8) x° —3x—18
10) a® + 13a+ 30

12) 5x* —21x - 54

14) 54x° - 90x
16) 6n° —5n+ 1

18) 4n’ —4n-35

Answers to Math 10 (Numbers, Functions and Relations 10)

1) 4(5+° +»* = 10)
5) (x+8)(x-7)

9) (b-8)(b+1)
13) 4(n - 8)(4n-9)
17) (r+2)4r—1)

2) =Sx(x®+x+1)
6) 6(n—35)(n+4)
10) (a+3)(a+10)
14) 18x(3x - 5)
18) (2n+35)(2n—-7)

3) 6nl(2n* —8n+7)
7 4lk+1)k-7)
11) 6(5n+6)(n-2)
15) 2x(2x +3)

19) 2v(3v-7)

4) 8a’(-7a* + 6a° +2)
8) (x—6)x+3)

12) (5x+9)(x—6)

16) (3n-1)2n-1)
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[image: image1.jpg]2.11 Exercise p’ad.v,w;? Reviews

B You must be able to recognize whic skills must be used
polynomial. When you factor the following polynomials,

to factor a
always check for

st. There are at least two expressions that cannot be
factored. Can you find others?

a common factor fir

15 © 3@+ 6a 2x — 8xy 3. 364 —4a>

4 254 —9y* X+ Tx + 12 6. 3a2—3b
7.y —1ly+28 8 16x'—8x+1 9.  a*—ab— 56b°
10. 4 —11x+6 1. —1409k 120 1+18y+ 3297
13, 2y>—38y°® 14 x*+6x+38 15, 56x2+9x—2
6. —16—9x* 17, 16 —28x + 10 18 ~m*—16
19,  8—1dy+5)° 20, —(1-da9 21 m*—5m:—36
22. . 6a*+5a+1 23, x*—y* 24, p*—2pq—634°
25. m*+3m*—4 26. x*—xy 27. x*+3xy—x
28, a?— 144 2. 3a>—36a+36 30, (a+bP—c?
31. —q? —2ab —b* 32 x34+5x2—6 33. x* + 18x% + 32
34 mt-9mP-112 35 x5—1 .36 2yr—2y—24
37 2x*—38 38 42 +8y—60 39, m*—16

x3 — xy* 4. x*—5x*+4
4.  x*yPz—2xy*
46. @+ bR —(a—by
25(2x + 1)* — (9% — 1)
25(x + 29)* — 9(x — 2))*

40. 2x% — 16x + 32 41.
43, —48 —3y* )
45 -y -+
47 - (a— By — 16(a + 2b)* 4.
49, A(x—y)F—16(c+y* 50.
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Function Notatione

Evaluate at the given number.

1) Ax) = 3x-8 5) h(x) = 32+ 7 9) h(x) =-x2+6x-4
a. )= a. h(-4) = a. h(-3) =
b. A-3) = b. h(-2) = b. A(-1) =
c. f5)= c. h) = c. h(O) =
d. f-6) = d. A(3) = d. h(3) =
e. f0) = e. h(5) = e. h(6) =
2) Ax)= 2 - 4x 6) h(x) =5-% 10) h(x)= Ix-x2+2
a, A:0) = a. h(-4) = a. h(-4) =
b. f-2) = b. A(-1) = b. A(-1) =
c. f0)= c. h(3)= c. h(l)=
d. f4) = d. A(5) = d. h(4) =
e. = e. h(-7) = e. h(8) =

f6)

Number Relations and Functions 10

1. Evaluate the following expressions given the functions below:

g(x) = 3x + 1 fx)=x*+7 h(x)=% j(x) =2x+9
e e ————
a. g(10)= g. f(h(3))
b. f(3)= h. Find x if g(x) =16
¢. h(-2)= i. Find x if h(x) =-2
d. ()= j. Find x if f(x) =23
e. h(0)

f. g4
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