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Formulae Chart and Summary of Main Points

Text: Modern Intermediate Algebra - Nichols et al

Designed for the Mathematics Department
Dr. E.P. Scarlett Senior High School, Calgary
by D.L. Treslan

MATHEMATICS 20 (January 1975)

CBAPTER 6: Reletions and Functions
Relstion: any set of ordered paivs.

Domsin: the set of sll firet elements of the ordered pairs of e relstion.
Ennge: the set of sll second elements of the ordered pairs of a relation.
[Bothods of stating re)stions:

s) List or roster method: R = {1. 4, 9, ...}

b) Rule method: R = ftht squares of tha nstural nmbcn(

c) Graph method: y— =
ettt %

‘Inverse of e Relation (i) obteined by interchanging the elements in sach of the ordered

pairs of the original relstion.
(14) obtsined by interchanging ths varisbles in the open sentancs

defining the ralstion.

Note: The greph of s relation and its inveree are "mirror reflectiona" through the line

defined by y = x
« If R is the relstion, the R' is the inveree of that relstion.

Nunction; @ unique relstion in which esoh domain element is mapped onto ocne and only one
repge element.

Verticel line test: A relation ie a function if and only if no vertical line intersects

the greph of tha relstion in sare than one poht.“

Treee of Functicas) Notatien:
a) Set builder: g = i(x.y) I y=2x + 1, x,76 l(
b) Mepping : € 1 x —>2x +1, x¢ER
c¢) Image: g(x) = 2x+1, x€R
In genersl, tbe function f paire (¢) from its damein and (f(c)) from ite range to fora

(c.f(c)), an element of f.

Specisl Functions:
a) Coastant function: eg. y=3.

- the range of f containe exactly one element.

b) Identity function: eg. y=x.

- each element of the function is of the form (x,x).

- (note that this is a mpecisl one - to - ona function)
c) One - to - one function: eg. y=x + 3

- each element in the domein is paired with a unique renge element.
d) Msny - to - one function: eg. Y = §x§

-each range element is sssocisted with two or more dosein elements.
e) Grestest Integer Function: eg ( x, Lx])

- each element of the function is of the form ( x, [x] ). vhtn[x] ie the p-ntui

integer not grester than x.

- (Sametimes referred to as the step-function)
f) Linesr function: eg y = 2x + 1

- 8ll functions of this type must be written in the form y-mx + b

- note that m § O

sition of Functions:

- a fonctien may be defined in termes of other functions.

Jef'n : Given a pair of functione f and g so that the range of f is the dosain of g, the fumction

J 1e the function composed of g with f if and only if j(x) = g(f (x) ) for esch x in

the domsin of f.

Inveree Functions: If f is ¢ given function, then !'1 is the notation used for the inverae of
that function.

NOTE that the methods used to obtsin inverse functions sre the eeme ass those used to form

1nvog¢ relations.
Direct Proportion:

Def'n: ZFor every real number ¢ § O, i(x.y)’ y =ox and x £ Dj is e direct proportion
function, where D ie the domain of the function. (c) is called the coanstent of
proportionslity or coostant of variation.

Inverse Proportjon:
Def'n: Yor every reesl number C § O, { (x.y)‘ y=_c_ end x€D } is an inveree proportios
function, where D is the dosain of the n;ction. (c¢) 4is cslled the constant of

proportionality.



N CHAPTER 7: Quedrestic Functione
(00)

Def'n: A function Q ie a quadratic functionm iff Q = { (x, axz + bx + c)f vhere a, b, and ¢
are _rnl numbers, a Q o
The graph of a quadratic function ie called a parabola.
Axie of Symmetry: the line about vhich the curve opena and which divides the graph into two
equal parta.
Vertex: the point of intersection between the curve and the axia of eymmetry.
Role of (a) in y=nx2 +bx + ¢
1. The aign of (a) determinee the direction of the curve (up of down)
2. The magnitude of (a) determinea the aize of the curve.
Role of (c) in yuxz +bx + ¢
1. The y-intercept of the curve is (c)

Role of (b) in y=ux2 +bx+ ¢
.| (b. involves a horizontal ahift of the curve from etendard pos&ition.

A. Form y = uxz +p
1) The graph formed will alwaye be the graph of y = ”2 shifted fp) unite vertically.
2) If p>0, the parabola ie shifted upward from atanderd position. If p{O, the parabola
is shifted dowvnward from standard poeition.
B. Formy = alx-k)?
1) The graph of y = u(x-k)z ie the graph of y:axz ahifted ! k’ units to the right if k>0,
and to the left if k<O.
2) The vertex of the graph of y= n(x-k)zh-u coordinstes (X,0)
3) The equation of the axia of aymmetry ia x=k.
C. Formy = a(x-k)2 +p (The general Caae)
1) The graphof y = u(x-k)z + p is the graphof y = n(x-k}z shifted [ P l vertically; that ia,
if p>0 or p<O. '
2) The graph ia a parabola.
3) The coordinatees of the vertex are (k,p)

4) The equation of the axia of symmetry ia x - k.

ag_miguu for detersining the graph of any guadratic function:
1) Completing the equare.
2) Solving the general guadratic equations y = uxz + bx + ¢ to obtain:
Axie of Symmetry: x= =-b
2a

Range; _ Maximum: y< kac - bz 5 iff a<O.
ba

Mivimua: y2=hec - bz . iff a>O0.

Vertex: [ -b , _bac - bz
2a 4a

Note applications of quadratic theory in problem aolving.

CHAPTER 8: Quadratic Equationsand Inequalitiee

. Def'n: A quadratic equation is an equation of the form axz +bx + ¢ = O where a, b and ¢
are real numbera and a $ O.

Three casee are considered:

D 520 weeeeereeenicax? s c=0

2

2) €20 ciieriencececedX + bx =0

3) 40, cHO ceeeeax’ s bx s e 0  (General Case)

Theorem 1: x?§ “)  Any rea) number multiplied by iteelf yields a product which is a non-negstive
real number.

Theorem 2: x° = k iff x =Vk or x = ~Vk , for each k20

The Qusdratic Formula:

x= -b:Vb? . ac

28

Characteristics:

- 4bac and - b b2 - bac
28 2a

1. Roote are - b +Vd

2. Axie of Symmetry: x = =b
3. Sum of the roote: =b

4. Product of the roots: c/a

5. Discriminant test (D) : note that D = b - bac = D
e) If D>0, then there are two distenct roote.
b) If D =0, then there are two coincident roota.
c¢) If DLO, then there are no real roots.

NOTE that the roots are to tbe guadratic equation ase the x-intercepte are to the guadratic

function.
Eguationa with the Quadratic Pattern:
1. Frectional equatione
2. Radical equations - note technique for solving equations containing one or more radicals.

Quadratic Inegualities:

Def'n: A quadratic insquality is an inequality of the form axz +bx+¢c>0 or nxz + bx +°c£0

where a ¢ O.
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Theorem 1: nb>06—>[a>0 and b>0_.l or [ 8<0 and b‘O]
Theorem 21 ab<0&=>{a >0 and b<0] or [ a<0 and b>0]

NOTE exeaples on pages 284 - 286 in the text.

CRAPTER 9: Cowplex Number System

Need for Complex Numbers:
1. Studies in electricity - alternating current theory.
2. Studies in magnetiem - Oersted,
3. Problems in heat conduction and electrostatice.

4. Problems in physics; hydrodynamics; etc.

f'n: Each ordered pair of real numbers (a,b) is & camplex number , (Z). Note the geometric

derivation there of.

Propertjes of Cogplex Numberws:
er thet 2, = (a,b) and 2. - (c,d) and Z, = (e.f)]

-

Property of Equality: 1.1 T 2.2 iff a=-cend d - d.
2. Addition of complex numbers: 2,02, - (a:c, b-d)

a) Closure Property: 2.1(912 is a unique complex numbder, for all complex numbers Z.
b} Cammutative Preperty: 11@22 2,012

c) Aseociative Property: 7.1(3)( zz(_o)z} ) = (z, @zz )oz}

d) Additive Identity Element: (0,0)

e) Additive Inverse Element (-a, -b)

3. >subtrection of Complex numbers: 21(91.2 = (e-c, b-d)

=

- Multiplication of complex numbers: 2,0 zZ, - (ec - bd, ad + be)

a) Closure Property: ZP ZZ ia a unique casplex number, for sll complex numbers L.

b) Commutative Property: Zp Z, = 12021

c) Associative Property: Z.IO(ZPZ;) = (11022)(31}

d) Multiplicetive Identity Klement: (1,0)

e) Multiplicative Inveres Element: =15 =< i' 2 -b )

2 a +b .2 . bZ

f) Distributive Property: 21(_‘)(22(3) Z} ) = (21022 )@(21025 )
S. Division of Complex Numbsrs: 1.1@12 22,01
z2

NOTE that 12 ¢ (0,0)
Any number system compoeed of a set (T) of elements and two operations (.) and (X) for
these elemente is called & field. The complex number syetem cen be considered a field, and
it containe all the number propertiea of & field.
Some complex numbers behsve like reel mmbers. For exmmple, (2,0)6» 2. 1In general, the

complex number (a,0) will alwvays behave like the real number (a).

sStandsrd Form : an alternate format for writing and wvorking with complex numbers.

Z = (a,b) =@ + bi Standard form
Note that all previous statements concerning properties of complex numbere can now be con-

verted to standard formst.

Absolute Value of a Cowplex Number:
f ZI: 4.2 . bz

NOTE the geometric derivation thereof.
The Conjugste of a Complex lhmber:

For each complex number Z, if Z = (x,y) or x + yi , then the conjugnte of Z, denoted by z

is (x, -y) or x - yi.

The product of a complex number and its conjugate is a real number.

NOTE the geometric interpretation of addition, subtraction and absolute value re: Cowplex

numbers, Pages 316 - 318 in the text.
8quere Roote which are Cowplex Numbers:

For esch real number 8<O, SV: is a aquare root of (a), aleo -N-—. ia & aquare root
of (a)
* Agreement: For esch x>0.V: - iv—x— and -V_-; z -t\/—;
Quadretic Equations with Complex Solutions:

Recall the Discriminant test and the Quadretic Formula previously studied. Use these two
facts in solving quadretic equations with complex roots.
NOTE thet in further studies in wethematics you will fiad that esch number (reml or cemplex) has

th

n different o roots among the ocmplex numbers (for each naturml number nP2)

- GAAPTER 10: Solution Sete of Systems

In thia chapter we ere interested, primarily, in the gemeral linear egquation Ax+Bx+C<0
Iymes of Equation Systems:

1) Independant System:

~here there ia exactly one ordered pair in the solution set.

. ix-y—1=0 2l 2x~yow=0§= {(-1.-2)?

2) Inconsistant System:

~here the ampty set comprises the solution set.

h.{y,x-1 N y=x.2§ 4

~note the identicel slopes. Hence parallel linea.

3) Dependent Syateme:

- here all resl number ordered pairs vhioh eatiafy one equation will satisfy the second

equation. The two equations are equivalent. (i.e. the same graph)

m.{x-y--1/l2x-z,=-2z -{x-,=_1g

Def'n: Two systeme of open sentences are equivalent iff they have the same solution set.

(Equivalent Systems)
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* Methods of Solving Systeme of Equations:
1) Graphic method
2) Comparison method .
3) Substitution method .
4) "Addition - Subtraction method -
NOTE examples of above techniques on pages 333 - 342 in the text.
The.Solution,_set of a General Systes:

Given: ax + b1y = c

1 1

lzx + hzy = C

Therefore: ¥ =ac, - a,c,
l?b1 - -1b2
Determjnants:

Def'n: For all numbers a,b,c and d, the determinant I: : ' = ad - cdb

Determinants may be used to solve systems of equations as follows:

€ b . &
c2 b2 L c2

¥We have considered only systems comprised of two linear equations so far. In advanced
courses you will study systema comprised of more than two linear equations.
Systems of equations may also be comprised of:
a) One linear and one second- degree equation
- See pages 349 - 354 in the text
b) Two second- degree equations
- See pages 354 - 360 in the text
Also note techniques for solving such systems.
® Def'n: A conic is the intereection of a plane with a right circular conical surface or a right
circular cylindrical surface.
Systems of Inegualiti
The graphing technique is the IOB; \;-a;rul method for solving such syatems.
X+ 2y&

Consider the following system: \ |
bx + 3y22

TNTaRSEeT 0n

3,,& L iwss

- 4!'!721

NOTE the importance of "dashed" base lines for Lor > situations.

Study exmwples on pages 362 - 365 in the text.

Systems involving Absolute Value:

In graphing inequalities involving absolute value, the basic property used is:
For every a>0, 1!] xf(n, then - a<x<a
For every alO0, if |§>a, then x<-a or x>a

NOTE examples on pages 36 - 368 in the text.

CBAPTER 11: Logarithmic Functions
Def'n: log,, (x) =y iff 107 = x, [no_]

The domsain of the logarithmic function is the set of positive real numbers; the range

of the logarithmic function is the set of all reel numbers,

NOTE: In order to understand the association between logaritlwic and exponertial format, mem-
orize the fgllowing:
2 PR -
0% /100 ==> log,, 106 =2
exponenti.al format logarithmic format
A logarithm is merely an exponent for a power with bese ten., Therefore, logarithms obey
the laws of exponénts.
A logarithm consists of two parts: charactericuic #nd mantissa.
14472 §
or 1log,, 28 ={1.U¢2£

characteristic

Eg. 28 = 10
mantiasa

Recall that one may uae scientific notation tu obtain the charateristic of a logarithm.

*Theorems about Logarithms:
1. logarithm of a Product: lns. MN-= 105. M. log’ N
2. Llogarithm of a Quotient: log, M = log, M - log, N
N
Log. W -n lag. M

g "YK - 1 Log, M
n

3. Logarithm of a Power:
& Logsrithe of a Root:

The above theorems are used in solutions to questiona inv .6 conbinations of products,

quotients and powers.
Antilogaritte:
The procedure of calculating an antilogerithm is the reverse of the procedure uaed for
finding logarithma.
Eg.  Suppose log,, 28 = 1.4472
Then Antilogarithm 1.44722 - 28
The antilogarithm gives us the number whose logarithm we have juat calculated.
Other logarithmic functiona:
Any positive real number (except the number one) may be used as thes base of a logarithmic

function. In general, for each positive real number (a) [oxe-pt 1] , the bass (a) logerithmic
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function is {(x.y) x = .’E The previous theorem for logsrithms still apply.

Change of Base

Note carefully the examplee on page 394 in the text.

MATHEMATICS 30 (March 1974)

Chapter 12: Trigonometric functicns:

1) Unit circle: x2 + yz - r2 -1
Sclockvhe movement: Negative direction l
Counter - clockwise movexent: Positive directior ; J

T —

L7z

E i 1) (a, "I3)

( 5. 5) A Y0

—~H—1‘——l—+—‘}--l"1'+4-(',-o)—‘)x XA, "/6)
| 1 S

T, 0)

- note the ;eo-e'trlc figures withim this circle in order to memorize the co - ordim

of pointe in the circumference

3) wrappimg functiom: W(® ) = (x,y)
4) Periodic fumctions: f(x) = f(x + p), p $0. This definition must hold fo: every x

in the domain. The number (p) ie called the period of f.

5) Coeine FPunction: {(6 ,x)} for which W(8 ) = (x,y).

6) Sime Function: {(8 ,y)} for which W(& ) = (x,y).

7) Tamgent Function: { (8 ,y/x)} for which W(8 ) = (x,y). [x #OJ
8) Basic formula: Cos(8); -8, ) = Cos8; x Coa, + sinf; x siné,
9) Related formulae: Cos(8, + 6,) = Cos8) x Cos3, - Sim8; x Sing,

Conze + Sin'9 =
tang - Sin%; [cose, # 0]

cosl,
sin (8, - 6,) = sing, x cosp, - atmg, x cosg,
sin (sl + 92) - n:ing1 x coag, + ningz x cosp,
cos (=01 ) = cos(8, )
cos ( #/2 -9, )} = sin(s, )
sin (-8, ) = - sin(s, )
sin ( /2 -9, ) = cos(p;)

10) Characteristics of the sine functien:

1) Periodicity is 27 .
2) Domain: { x/xe R}
3) Range: (y/-l<y<l, ye R}

11) Characteristice of the cosine function:

1) Periodicity is 2w .
2) Domain: { 4 /8 ¢ R}
3) Range: {x/-1<xx<1, xe R

12) Characteristica of the tangent function:
1) Periedicity is n .
2) Domain: ({x/xe R, x¢ 0}
3) Range: ({y/ye R}

Chapter 13: Applicatione of tri tric functions.

1) Fer each path (A,8 ) vith terminsl point P, a degree - meaaure oflAOP 1s i8¢ x ®
. "

2) For all real numbers c and 8, 1f c = % x 6 , then:
cos () = cos(8 )
sin (c®) = 8in(8 )
tan (c%) = tan(s ) [(c# 90 + 180m) ]
Note that the Basic and related formulae, previously stated, can now be converted from

radisn to degree measurement.

3) Similar triangles: - corresponding angles are congruent.

- corresponding sides are proportional.

site -For trigonometric ratios of all

sin(6) hypotenuse

engles, Ng 8 ¢ 90, Kaott's
wmathematical tables may be used.

cos( 6) = adjacent

hypotenuse Also page 601 of this text.

tan( 8) = opposite

adjacent

4) Characteristics of the 300- 600— 90. triaugle:

1) the shorter leg is one - half the length of the hypotenuse.

2) the length of the longer leg h\G times the length of the shorter leg.
5) Characteristics of the 65.- 45’- 900 triangie.

1) both legs have the same length.

2) the length of the hypotenuse 1aV7 times the length of a leg.
6) Lav of cosines:

lz - bz + c:: - 2bc cos g -note applicability to triangles wherea is acute,

obtuse, or right.

7) Lav of sines:

a - b - c -note applicability to triangle’whereo , £ s Y
sinfe ) sin@® ) sin(Y) are acute, obtuse, or right.
Chapter 14: Sequences, Series and iimits.
1) S - any arr of bers in order. - finite : (a‘ 18,0 8.0 8 }
- infinite; { gy, 82,008, -

2) Term - esch element of the sequence.

3) Series - the indicated suwim of the terms of a

equence N finite: { a) + a; + a3 + ... +a")
- infinite: { &) + a8y + .. + L + ...}
4) Arithmetic progression: a sequence exhibiting a constant difference between
successive terms.
ay, ll+. d, &y +2d, ... , ap + (n-1) d.
General term: .n = a; +(n-1)d.
5) Arithmetic series: Sn= a; + (s +d) + (a; + 2d) + ...+ an

Sn = n(a;, + ap) Alao Sn = ErL-Z‘l + (n - l)d]
z 2

z
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6)

n

8)

9

-~

10)

D]

2) Pundemantal Counting Principle:

3
4)

s)

Geometric Progression: a sequence exhibitfng a conatant ratio between successive

DS 8, ar , l,tz. 780 nlrn b
Geometric Series: 5n = ajr + ulrz + n‘rs + aiven + ulr“
Sne 8 Also: Sp = EQHL
L r -1

g n
Summst4oun Nctation: (stop G n‘ (substituee) = 8 +a, tay+ ... tan .

kel &(s/urt)
Infinite Sequences and Limits:
- conwergent sgquance: tenda towarde a limit.
- divergent aequence: doeas not tend tovards a limit,
Limit Properties:
1. Mm (RA) =K x lim A
Nea ° n* -*

2. U -1 T+
] ﬁn ﬂsn) ma L%

n+e n+ e n+ew
3. lm - by) = 1i - lim b
n¢(=n G n:As P

L. lim (An'bn) -Ill.il An x ;1:3"

n+e + =

5. Um (A /b ) = lim
n’n oe o a b #o]
iim b av ®
n=+ &

6. ldmc = ¢
g ®

7. Malh =0
n +e

Sum of an infinite geocmetric ssries:

- defined to be the limit of the aequenca of ite partial eums .

Note: Nos. 6 and 7 are very important.

lim " exiate only for -1< r £1

5 e a Note:
1 N+
1-r
1ta " « 0 only for fejt
N+ w
Chapter 15: Permutationa,Combinations and the Binomial Theores.

Paermutation: en arrangement, or ordering, of the elementa of a set
Types: linear and circular.

If an operation can be performed ic Kl wvaya, and after
it is performed, a second operation can be performed in l.z ways, etc., then col-
lectively the n operations can be performsd in (l1 x lz x K3 BB - « 5T ln) ways.

n!- n(@-1)n-2).....3x2x1

Perwutatios foramula:
P ® n
nk T_L- |

-Distinguishable linear permutationa with "“like" elemente: F = k‘Tanz)--- krl‘

Plctﬂl"ill H

Note: 0!- 13 1!-1

pe-nl
(-1
2

- Distinguiahable circular permutations:

Note: Por "keychain" ' eituationa, P =

Pascal'a Triangle: =~ diaplaya the coefficients of terms in a binomial expansion.

- displaye the aymmetry preeent in s binomial expamnsion,

6)

n

or

1)

3)

4)

S)

2)

3)

4)

S)

6)

7

N
(a + h)o——; SO s
(a @ b)l—_) ,/@ +@ \\\
@enl 7 oo @ N
(a + b)a__)'/ah’ +Gl71a +&b2 +m3 N
{
s bl

Cosbination formula: ( n ) -
k

-"order" is not importent here.
The Binomial Theorem:

(x4 54" '(n‘.‘o)'n +(n': 1 1) e ""+(n % r) AR (o‘.‘ n) 4

x+y° '(E) R ‘(?).n-lb+ .(:).n- e ‘(:)b“

Note: & 41 -(n)un Tt
r

Chapter 16: The Probability Function:
Sample space: the set of all posaible outcomes of an experiment.
2) Event: any subset of a ssmple space of an experiment.

n(E) cases favorable

Definition of claseical probability: n(S) = cases poseible

P(E) =

Note: P(E) = 0 1ff E « ¢ -— impossible event.

P(E) = | 1ff E 18 the event certsin.

The Addition Theorem:

P(EVUP) = P(E) + P(P) 1ff EN? = § (mtpally excluaive events)
Casa 2: P(EUF) = P(E) + P(F) - P(ENTF) 1ff ENFP ¢ .

The Multiplication Theorem:

P(ENP) = P(E) x P(P/E) ..

Case 2: P(E/\P) ® P(E) x P(F) .... here K and F are independent events.

P(ENF) = 0 .... hers E and P ers disjoint events.

Case 1:

Case 1: .+ here E and ¥ ere dependent events.

Case 3:

Chapter 17: The Polynomial Punctiom.

A polynomial function is a set of ordered pairs (x, £(x)) » where

S LS IO
2 n

Defir{tion:
f(!)-nnxn+|l x®
Divieibility: The pelynomial P(x) is divisible by the palynomial D(x)¥ O
1ff P(x) < p(x) 1s a polynomial.
The Division Algorithm: P(x) = Q(x) x D(x) + R(x).
a) If P(x) is divisible by D(x), Then R(x) = 0.
b) P(x) is not divisible by D(x) 1f R(x)¥ 0.
Note: the diviaion process is completed when the degree of R(x) becomes lasa
than the degree of D(x) or vwhen R(x) = O.
Remeinder Theorem: Given the polynomiale P(x), Q(x), and (x - ek if
P(x) = Q(x) - (x ~ a) + R for some number R, then R = P(e).
Synthetic Diviaion:

note the process and charactaristice thereof.
pp. 548 - 550 of text

Zar> of a polynomial: The numbaer r is called a zerp o a polynomial P(x)

i1ff P(r) = O.

Factor Theorem: The binomial x - r is a factor of P(x) 1ff P(r) = O.
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8)

9)

10)

11)

12)

13)

14)

15
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-

An integral pelynomial msy have the following:
‘2 +1
eg. :2 -2

e) a non - integral rational number for a sero. eg.

Zeros of Integral Polynomisle:
e) a complax number for e sero. ag.
b) an irrational number for a sero:

2x - 1

Integrsl Zero Theorem: If an integer r ia a zerp of an integrsl polynouial P(x),
then r 1e 8 factor of the constant term of P(x).

Rational Zerg thaorem: If nlb—[b‘ 0, (a) and (b) relatively prime tnugera] 1s

a zar® of the integral polynomial, P(x), Then (a) is a dieisor of An and (b) 1a a
Pundamental Theoram of Algebrs: 1If P(x) is a polynomial of degree greudni;‘t.l‘::nd Al‘-‘
0 over the complax numbers, than there is a complex numbar (r) for which P(r) = O.
Unigue Factorization Thaorem:
cowplex numbars can be factored uniquely into n firat - degree factors, not a¥fl

Evary polynoaia P(xy of degree n21 over the

of which are nacessarily dietinct, and a constant factor which is the coefficient
of the highest degree term of P(x).
- note the phrase "'Sum of multiplicitiea."”
Grsphing Polyunowial Punctions:
- note this general review of graphs. Obaerve how the theory of polynomial
zerve can asaist here.
Complex Zeros of Real Polynoaisls: (Conjugate Zero Thaorem)
If a + bi is a zero of a resl polynomial P(x), then a - bi 1is aleo s serw of

P(X).

Descartes' Rule of Signs: The sum of multiplicitiee of positive real zeros of a r
real polynomial P(x) is at most equal to the number of changea in sign in P(x). If
thiz sumi of multiplicities is less than the number of changes in sign, then it
differs from it by an even number.

The sum 5f multiplicitiea of negativs real zeros of P(x) 1a at most equal to

the number of changes in aign in P(-x). Again, 1f this eum of multiplicitias 1is less

then the number of changes in sign, then it differs from it by an even number.

Gontes and Mathemetical Induction ..... Vance booklet
Part (a):
Part (b):
for n = k, then we wieh to prove it true for the next larger value of n, aay k + 1.

The Circle: Standard Equation: (x - h)2 + (y - k)2 - rz, where (h.X) 1is the center,

Mathematical Induction: Verification for a specific value.

Induction property: If the statement is true

and r 18 the radius.
E
where { -g v -3 )

x24-y2+oniycr__=L__
is the certer and )iVD2~EZ-‘oF is the radius.

General. Equstion:

The Parsbols:
(72 e 4px, vhere tha focus (p,0) is a point in the x-axis; diractrix x = -p
!quutlonl:;

‘xz e 4py, where the focus (o,p) is ¢ point on the y-axis; directrix y = -p

Note: The graphs of both equctionc above have vertex at the origin,
Latus rectun -IAvl

Eccentricity (e) = 1

4) The Ellipse: Baaic Equarion is:
2

v
(length of seed - axis on x - axis Y‘ + C.ngth of semi - axis on y ~ m-)l- !

2 2
X+ ¥y =1 ar ﬁ + ;'_i =
‘2 bz b! -2
fa) ~ length of the semi - major exis
(b) - lenrth of the semi - minor axia 2
Latus rectum: 2b
a > 5% - by definition T
(c) - distance «f ezch focus from the origin
Note that: az - bz + cz
Rccentricity (e) = c/a , ((cexl)
6) The Ryperbola: Basic Equation 5
2
x ba

(length of eemi - axis on x - axio)z

2 2
o = y =1 or
F 2

~

s £ @ 4
2
a

(a) :length of semi - tranaverse axis.

(b) :length of semi - conjugate axis.

&

(c) : distance of each focus from the srigin. Latus rectum:

2
Nota that: |:2 - a + b2

Eccentricity (e) -% . (e»1)
Asymptote equation: y = t{% x

Chapter 18: Introduction_to Vactors

==
1) Magoituds: The magnitude of XY =|X¥|

—_
For any vncto&A! ®——" Tarminal point
Initial point

- EYRS - -
2) Equivalent vectors: A Ef 1£€(A] ill‘-nd A and B have the ssme direction.
3) Standard poeition: s vectcr whose inirial point is the origin.
4) Rectangular form of a vector ﬁ [x -, ’2 -y
x cump&nan!‘ y meonent
5) Zerv Vector:
— °
6) Polar form of a vector AB: [t.u
—_ — - -
7) Addition of vectors: X + Y -»E +c, b+ d] » Xy= n.b] and Y -E:.d]
8) Multiplication of a scalsr by a vector: (l)[l.b].l_;(n). sfbﬂ
a ey —

—
9) Inner Product of Vectors: |x| x l le cos (u.). - X @ Y
_;‘LA - —_
X==Y {ff X a YeO

Any vector whose initial point is the same as its terminal point.

10) Perpendicularity of vectors:

Mr. Treslan wishes teachers to use the Formulae
Chgrt as they see fit and he would welcome any
criticism concerning deletions and/or additions.

(length of semi - axis on y - nxh)l

1
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