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Formu lae Chart and Summary of Main Points 
Text : Modern Intermedi ate - Algebra N i ch o 1 s e t a 1 

Desi gned for the Mathemati cs Department 
Dr . E . P. Scarlett Seni or H i gh School , Calgary 

by D. L. Treslan 

MATHEMATICS 20 ( January 1 975) 

CIIAPTDI 6: Reletiona md Functiona 

lelation : OJl7 Ht of ordered p•i-. 

Draain: tb• ■et of ail fir•t •1--ta of the ordered pair■ of • relation • 

..... : tbe aet of all second •l•nt■ of t11.8 ord.ered paira of a relation. 

n,tbo4f of 1tatiy rel■tJou : 

a) Li•t or roater ■etbod: R • f 1, 4t, 9, • • •  } 

b) llule ■et-: R • [ tbe aqur.a of tba utval a•bera [ 

c) Graph ■•t-: 
( . •J _, • � ' : ) 

· l■Y- of • lalation ( i )  obtained II)' intorcbangiac tile el•eate in aacb of tba ordered 

pair■ of tbe oriliaal relation. 

( U )  obtained II)' intercbODpng tba nri■blee iD tllo op• eeataaca 

dofiuiJI« tbe ralation. 

Note: Tile grapJI of a Nlation and it■ in••r•• are ''airror renectiona" thJ'ough the line 

dafined by 1 • x 

- If R i■ th• relation, the R 1 ia tll• in••r•• of t"-t relation. 

�• a uaique relatioa in wbicb Nob daaain •l•nt 1■ upped ont05. on• and onl7 on• 

ranp •l•ant. 

Yortical lino teat I A relation i• • flmction if and only if DO nrtioal lino intoreecte 

tlH grapll of tlla ralatiou in ...... - ODO pol.at._ 

J:nt!• of l'lmctioyl Notation: 

a) Set 'bllilder: I •  { (x,7) j 1■2x + 1 , X,1' I {  

b )  lloppin1 : I I x � 2,r + 1 ,  " '  R 

c) I■ap: g(x) • 2,r,1 ,  xi R 

In general, tbe t\lnction f pairo (o)  frc■ ita -in and ( f( c ) )  frc■ it• range to for■ 

( c , f(c) ) ,  u ei•ont of f. 

Special Functio•: 

a) Coutant t\lnction: ••• 1•3. 

- th• range of f contain• axactl7 one •l••nt. 

b) Idoutity fllnction: ••· �"· 

- "cb •l-nt of tba t\lnction ia of tba tor■ (x,x).  

- (noto tbat tbie ia • ■pocial one - to - oaa tlmction) 

c) Cne .. to - one t\mction: •«• -raz + :, 

- eacb •l•ea.t in. th• doaaill 1• paired with a Wlique range •l•ent. 

d) Many - to - ono t\lnctioa: eg. Y • Ix• 

-••ch range •l••nt ia aeeociated with two or aor• doaain •l•enta. 

o) Greatoet Intager Function: eg ( x, [x) ) 

- eacb •l•ent or tbe function 1• or tbe fora ( x, [x] ) . where [ J:] i• tb• greate■i 

integer not greater than x. 

- (S<aetia•• r•f•rr•d to •• tbe etep-f'\anction) 

r) Linear tunction: eg y • 2x + , 

- ell tunctione of tbi• t7Pe auat be written in the tor11 )"=ax + b 

- noto tbat ■ + o 

�J)O&ition of J\m.ctiona : 

- a fta.ncti•n ■ay be defined in ten• of other f'\mction.a. 

� : Ginn • pair of fllnctiouo f md g ao tbat tile r- of f ie tllo dcaain ot I, tbo tuaction 

j ia tbe function co■poeod of g witll f it md only if j(x) • g( f (x) ) for aacb x ia 

tho dcaaiD of f. 

lnT•r•• F'Unctione: It r i• • gi••n function, then f_, ia tbe notation uNd for th.e inTerae of 

tbat function. 

JW'1'E that the ■ethoda ueed to obtain inYerae f'Unctione are the ••e aa tboee uaed to ton1 

inTep• relationa. 

Direct Proportion : 

Dof•n: 1or .,.ery roal n•bor c ♦ O, i(x,7) / 1 • ox and x � D J  ie • dlrect proportion 

function, where D i• the dcaain of th• function. Cc) ie called th• conetant of 

proportionalit7 or conatant or ••ri•tion. 

Ir...,. 1'npor:t1,e: 
Daf'a: J'l>r ""'7 real a•b•r C t O, { (x,7) I 1■...s... and xc D J ie OD iunroo proport.iOII " 

flmction, -r• D ia tbo dcaaiD of tba flmctioa. (c) i■ called tbo conatmt of 

proportionality. 
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CIIAPTER ?: �•tic:_ Fwictio�• 

0. f ' n ;  A function Q. 1• a quadratic f'\lnctiou itt Q =- l (x, ax2 + bx + c ) f  Were a, b, and c 

are . real nabere, • t 0 

Tile graph of a quadratic !'Unction ie called a parabola. 

Axis ot smetr:,: the line abo1,1t which the cUM'e opena and which dividee the graph into t-.,o 
equal part a. 

.Y.!!1!!,: tbe point of intersection bet..,een tbe C\l"Ye and the axia of eyaaetry. 

Role of (a)  in 1=ax2 + bx + c 

1. The aign of ( a )  detenainee the directioo of the curve (up of dow) 

2 . 'nle aagnitude of ( a )  deterainea the aize of the cUM"e. 

Role of ( c )  in y.ax2 + bx + c 

, • The y-intercept of the curYe ie ( c )  

Role o r  (b)  i n  1=ax2 + b x  + c 
(b. involves a horizontal ahift of t-be cuMe frc. eWndard poeition. 

Tzpea of Quadratic Functions: 

A. Form y = ax2 ... p 

1 )  'lbe graph fonaed will alwaye be the graph of 7 = ax2 shifted j p } unitE vertically. 

2)  If p > O, the parabola is shifted upward !rm: atanderd pooition. It p ( O ,  the parabola 

ie shifted downward rr011 standard poeition. 

B. Form y s •<x-k>2 

i )  The graph of r = a(x-k)2 ie the graph of y:ax2 ahitted f k I unite to the right if k > O , 

and to th• left if k <. O. 

2 )  The •ertex of th• graph of ys a ( x-k)2haa coordinates (JC.a) 

}) The equation of the axia ot a,-etry ia x::zk. 

C. Form y .. a(x-1t)2 +p (Tb■ general Caae) 

i) 'n\e graph ot 1 = a(x-k)2 • p is U.e graph of y s a(x-k)2 ebitted f p j vertically; that ia, 

if p >O or p ( O. 

2 ) 'nle graph ia a parabola. 

3)  'nle coordinat•• or the ••rtex are (k,p) 

4) . The equation of the axia of e,..etry ia x � k.. 

J!cbniguee for determining th• graph of any guadr�t_i_c f\l:D�t_i_on: 

, ) Completing the square. 

2 ) Solving the general quadratic equatiorus y e ax2 " bx + c to obtain: 

Axie o t S)'lllletry: X ,. .:.J!.... 
2• 

Range\ Haxi111a : 

Niuia,a: 

7� iioc • b2 

... 
7� ••c • b2 

-,..-

, if! o < O. 

iff a >O. 

Vertex: (.:.2.... , ltoc - 1>2_ 
) 

2• ... 

Note applicatione of quadratic theory in probl• aolving. 

CHAPTER 8: Quadratic !:guation,and Inequalities 

. �: A quadratic equation ie an equation of the fora ax2 + bx + c • O where a, b and c 

are real nabera and a ♦ O. 

Three caeee are considered: 

1) b = O • • • . • • • • • • • . •  ax2 • c • o 

2) c = O • • • • • • • • • • • • • •  ax2 + bx s O 

}) b ♦ o, c \ O  • • • • • • • •  ax2 + bx + c • o (Cloneral CoN) 

Theorem 1 :  i' ➔ .-') Any real number multiplied by itself yields a product which is a non-negative 

real number. 

Ibeorem 2: x? = k i!f x = .../k or x = -'Jk . for each k� 0 

I'he Quadratic Formula : 

X =  - b : � 

2• 

OU!lr�c_t_el'ie_t_ic_�: 

1 .  Roote are - b + � 
2• 

2 . Axie of !>ymmetry : x = � 

}. Sum or the roots: � 

2• 

4. Product ot the root■: c/a 

and - b-Vb2 - lioc 

2• 

5. Diecriainant teet (D)  : note that D = b2 - l+ac = .a.. 

e) If o:>o, then there are tvo dietenct roots. 

b) If D =0, then there are two coincident roote. 

c) It 0£ 0 ,  then there are no real root■• 

NOl'E that the !:22l! are to tbe quadratic equation ae the x-intercepte are to the quadratic 

function. 

Eguationa Yith the Quadratic_Patj;ern: 

1 .  lrectional equatione 

2. Radical equations - note technique tor eolving equation• containing one or ■ore radical6 . 

Quadratic Inequalities: 

�: A quadratic inequality 1• an inequality ot the tora ax2 + bx + c >- 0  or ax2 + bx • · c £ 0  

where a � o .  
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Theor• 1 :  ab �O <� [a > O  and b > oj  or [ . � o  and b � oJ 

Tbeor• 2: ab � O �(a >O and b .£0] or [ ■ <- 0  and b > o ] 

NOTE exupleo on papa 28� - 286 in the text. 

CHAPTER 9: Coaplex Naber Sy■t•_ 

Need for ea.plex Nuabere : 

, . Studies in electricit7 - alternating current theory. 

2. Studies in ■agneti• - Oeret•d• 

3. Probl•e in beat conduction and electroetatica. 

4. Problems in pb;yeice; hydrodynaaice; etc. · 

!!!!.'..!!.: Each ordered pair ot real n\abere (a,b) ie • ccaplex nab•r , (Z) . Note the geoaetric 

deri•ation there or. 

Prfp•rtt•e of Coplex Nabere: 

rNOTE thet Z, • (o,b) and Z, = (c,d) and Z, ( e , t)] 

,.  Property or tquolity: z, , z2 iff • • c •nd � = d. 

2. Addition or coaplex nuabers: z, 0 z2 � (a .. c, l:,.d) 

a) Closure Propert7: z, e z2 ie a unique coaplex nuaber . for llll coaplex nuabere z. 

b )  �utathe Preporty: Z1 0 Z2 = Z2 0 Z1 

cl AeeociatiH Proporty: z1 © <  z20 z
3

) (Z1 0 Z2 ) ©Z3 
d) Additive Identity El•ont: (O,O) 

e )  Additive lnYeree El•ent (-a, -b} 

}. !>ubtraction of Co.plex nab•�• :  z, e z.2 • (a-c, b-d) 

4. Multiplication of coaplex nuabere: Z10 z2 • (ac - bd, ad • be) 

a) Cloeura Propert:,: z.p z2 ia a uniqva ccaplax n111bar1 tor ell coaplax D\llbere t. 

b)  Collau.tatiYe Propert,- : zp z2 = z.pz, 

cl  Aeaociotin Property: z10<zpz
3

J = (Z1<!> Z2JO z3 

d) Hllltipiicathe Identity El•ent1 ( 1 ,0) 

e)  Multiplicative lnYerea El•ent : -1_ =/� , _-_b_) 
z \ a + b •2 • b2 

f) Dietributho Propert7: Z10(Z2 (i) z3 
) = (Z10z2 ) 0 (Z10 z3 

) 

5. DiYieion of C<aplex N111bero: z,©z2 • Z10 .L 
z2 

NOTE thot z2 + (0,0) 

An.7 nuaber s7et• c011poaed of a set (T) ot al•ente and tvo operations ( .. ) and (X) tor 

these element• 1• called • .!!!!!• . fl:l.a coaplax D\llber eyat• can be couidarad a field, and 

it contain• all the nuaber propartiaa of • field. 

Soae coaplex nuabere � like real n\llbera. For exaapla, (2,0)._. 2. In general , the 

complex n\lllber (a,O) will alva,-e behave like th• real ft\albar ( a ) .  

�tortdard J"ora : an alternate foraat for writing and vorking vith coaplex nuabere. 

Z • ( • , b) • 
�

anclord fora 

Nott that all previous etat••nte concerning properti•• or caaplex nuab•r• can no.., be con­

verted -to standard format. 

Absolute Value ot a Coaplex Nuab�: 

/ z l = � 
NOTE �ti• geometric derivation thereof. 

The Conjupte of a Cc.plax lhllllber: 

For each coaplex nuaber z, it Z = (x,:,) or x + yi 1 then the conjupte of Z, denoted bJ Z 

ie (x, -7) or x - y-1. 

The product of a complex naber and ite conjugate ie a real number. 

NOTE the geometric interpretation of additlon, subtraction and absolute value re: Complex 

number•, Pope 316 - 318 in th• text • 

.,,,,.. Root• vbicb are Coaplax Nua�r• : 

For ••ch real niaber • < O ,  1'{"::; ie a aquara root of ( ■ ) ,  also -1 \J _a ia • aquare root 

of ( o )  

• Agr•••nt : For ••ch x > O , '{:; • i Vx and _v-:; • -iVx 

Qufdf•tic EgUftion■ with Ccaplox Sol_'!lloJl!I : 

Recall the Di■criainaa.t teat and th• Quadratic roraula prniouely etudied. U.a th••• two 

facts in aol.,in.g quadratic aquationa with C011plax root.a. 

NOl'E thet ia further ■tudiH ia ■ath .. tice :,ou will ti.ad that Nch n111ber (r•l or ._lox) ha■ 

n d.itternt nth root.a aaong th• ooaplex nabara ( for each natural n•b•r nJ'- 2 )  

· CIAPrER 10: Solution Sot■ of Sy■t-

la thia chapter ve are intaraetad, priaaril:,, in the pperal linear •g���� Ax•Bx+C.:O 

Tzp of Equation Sy■t .. , 

1 ) lndopondant Syet• :  

-bare there 1 a  axactl1 one ordered pair i n  the solution set. 

i:x. [ x - y - , • o n 2x • Y • � = o I • [ (-, ,-2J J 

2) Incon.■iatont 8711t• :  

-h•r• the 911Pt7 eat coaprieee the solution •et. 

J:x. ( 7 • X - 1 fl Y = X + 2 \ • " 

-note the identical ■lop••· Bene• parallel linN. 

3) Dopondent S7at••: 

- bera all real nuaber ordered. pain whiob utiaf'J one equetion will Mtiety the •econd 

equation. The two equation.a are •quiTalftt. Ci.a.  the .... graph) 

Ex. [ x - y • -1 fl 2x - 21 = -2 \ • { z - y • _, '? 
E!.!..:,!: 'l\fo e:,et•• of open eantencae are equb·alant itt th91 haYa th• IJMle solution •at. 

(Equinlont S7•t••l 
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• Methode ot Solving Sy■t•• of .Equation.a: 

1 ) Graphic ■othod 

2) Cllapariaon ■athod 

:,) Subetitution ■othod . 

4) · Addition - Subtraction ■ethod. . 

Hort •xamplee of above techniques on pages 333 - }42 in the tert. 

The -�lu�ton_ •-'-t of • 9e11era_l Szet•: 

Given: 

'llleretore : 

Deterajnante: 

) 
a1x + b17 = c1 

( a2x • b2" = c2 

x = b1c2 - b2c1 

•2b1 - •1b2 

Y z •2c1 - •,c2 
•

;,
b

-, 
- a1b2 

.E!.!.:.!!.= For all n1.Mnbers a,b ,c  and d, the detenninant I :  : I = ad - cb 

Detenninante may be used to .solve ayatema of equations ae follows: 

x = 
1 °1 

b1 
' c2 b2 

I :1 b. , 
2 b2 

y ,
•, c, 
a2 c2 

, 
•, b1 

•2 b2 

We have considered only eyetema comprised of t.wo linear equations ao tar. In advanced 

courses you will atudy eyetema comprised or !!2!:!. than two linear equations. 

Syatema of equationa may elao be comprised of: 

a )  One linear and one second- degree equation 

- See pages }'+9 - :,54 in the text 

b) Two second- degree equat iona 

- See pages :,54 - :,6o in the text 

Also note techniques tor solving aucb 17et••· 

• .E!.!.:.!!.: A � ie the inter■ection ot a plane vith a right circular conical surface or a right 

circular cy'lindrical surface. 

Sy•t•a ot Ineguali tiea: 

The graphing technique ia the moat uaetu.l ■etbod tor aoh• ing eucb a7at .... 

/ 
X + 2yf.3 

Con.eider the following ayat•: 
4x • 37� f  

"'.L'AJ T•�s��r,·.,."' 

••• w I. ;,,", 

NOTE the iaportance of 11daehed" baa• line• for £.or ;;,,  eituationa. 

Stu� •-1•• on page• :,62 - :,65 in the text. 

Szateme in•olving Absolute V�ue : 

In graphing inegualitie■ involving absolute Yalue, the baeic property uaed ia: 

[
For e•ery a ;> O, i t J  x/<a,  then - a L x L ■  

For ••er-y a <. O ,  i f  I ��•. tlum ·x L.-a or x >  • 

NOTE exa■pleron pagee :,66 - :,68 in the text. 

CllAP'l'Ell 1 1 :  Lopritlaic Functiona 

Det• n :  log10 (x ) = 7 Hf 1o" . x, (x ,. o] 

The � of the logaritlwic tunction i.a th• ••t of poaitive rul n111ber1; the rMge 

or the logarithmic l'wlction i• the ••t of •ll reel n1abere . 

NOTE: In oraer to understand the aasociation between log,iriUwic and eXJ)Oner.tial fonnat. 11em-

orue the f
r

lowing: 

10' y,oo (. > loe10 
,oo 

exponenti,!'ll fonnat logarithmic format 

A logarithm ia merely an exponent for a po,..er "ith beae ten..., Therefore , logaritbaa obey 

the lawa of expon♦nts. 

A logoritte <"'Oneiata of two parts : charact-,1·i"-"ic mid .. nuaaa. 

1 1 ••72 Eg. 2b = 10 or log10 28 =/ ·
� 

characteristic mantiaaa 

Recall that one uy uae ecienti tic notation -tu obtain the cbaraterietic of a logaritml. 

•Theorewe abo,rt_ !ee,rit�: 

1. !.ogarithll or • Product :  

2. Lopri t hll  ot a Quotient : 

,3. Logaritla of a Power : 

• Logeri ti. of a Root : 

Log
8 

M N = log8 M • log8 N 

Log8 * = log
8 

M - log
8 

N 

Log• tf = n Log• H 

Log n(H = .1 Log. H 
n 

fhe above tbeorne are ueed in eolutions to queetiona inv, 

quotients and povere. 

Anllio.2£!,�_ll!! : 

.f!i conbinatione or products, 

Tbe procedure or calculating an antilop.ritlml ie tbe rever•• ot tbe procedure uaed for 

finding logaritlas. 

Eg. Suppose log10 28 = , .4472 

Then Antil-ritllm 1 .44'l,2 = 28 

The antilogaritla give• us the ntaber vhoee logarithm ve have juat calculated. 

other lopri tbllic f\mctiona : 

J.ny positive real nuaber (except the nuaber one) eay be used •• th• baa• of a lopritlaic 

tunction. In general, tor eacb poeitive real naber (a) [except ,] , the b••• (a) lop.ritlalic 
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function i• r (x,y ) X s a7 I 

� of Bae• 

The previous theor• tor logaritt.s etill apply. 

Mote caretully the exgplee on page }94 in the text. 

MATHEMATICS 30 (March 19 74) 

1) 

2) 

Cbap_ter 1 2 :  TriAonoaetric functions : 

Unit circle: x2 + y2 • ,2 • 1 

( Clockwiae movement :  Negative direction 

l eounter - cloclcviae aovecent :  Positive Cirectior. 

The uait circle �d a ell - ordinate system : 

�- (A , 
�-,<� (A, 

'Jr,1)-----,. ( A ,  
II i I I I I I f ;;---------.._,, A I li, o)_ -,. , 

--(,'. , 

ff/2) 

•/Ji 

•/4 ) 

•/6) 
O) 

)/ 
I 

- aote the geo■e'tric f iaur•• withia this circle in order to aemoriz� the co - ordia 

of point• in the circuaference 

3) Wrappiag functioa: W ( 8 ) • (x,y) 

4)  Periodic fuactiona : f (x) • f(x + p) , p ,'O. Thi• definition ■u•t hold f-,� every x 

in the doaain. The n1.mber (p) 1• called the period of f .  

5 )  C..■ine Functioa: ( ( 8  ,x) J for vhich W(8 ) • (x,y) . 

6) Sine Function: { ( e ,y) J for which W( 8 ) • (x , y) . 

7) Taagent Function: { (8 ,y/x) ) for which W ( 8  ) • (x,y) . [x ,ioJ 
8) Baaic foraula :  Coa (e 1 -e2 ) • Co■81 x Coa82 + ain8 1 x ainf:17 

9) Related for.ulae : Coa (e 1 + 82) • Coe81 x Coel½2 - Sia61 x Sine ?. 

Coa2 e + Sin2e • f-
tane • !.!!!.!i_ Lcose 1 ; oJ 

coal1 ' 

sin (e 1 - e 2) • aine 1 x cose 2 - at•e , x cose! 

ain ( e l  + 9 2) • Bin9 1 X coae 2 + ain9 2 X COIP l 
coa (-8 1 ) • cos(e 1 ) 

coo ( w/2 -8 1 ) • sin (8 1 ) 

ain (-& 1 ) • - ain(e 1 ) 

ain ( w/2 -e 1 ) • cos( e 1 ) 

10) Characteriatica of t!te ■ine functien : 

1 1 )  

1 )  Periodicity i s  2 1'1' , 

2) Do .. in : ( x/xt R}  

3) Range : (y/-1 ,! y .S. l ,_ Y< R}  

Characteristic■ of the cosine function : 

1) Periodicity is 2w . 

2) Do-in : { � /A t R} 

3) Range : {x/- l � x � l .  xc R} 

12)  Characteristic• of the tangent function : 

I) Periedici ty is • . 

2) Do-in : (x/xt R, x,1 0 }  

3 )  Range : {y/yt R }  

Chapter 1 3 :  Appl ication• of trigono■etric functions . 
1) Far each path (A,8 ) vith teninal point P, a dearee - 11eaaure of {AOP is !!Q_ x e 

180 
. • 

2) For all real nu■bera c and a , if c • 7 x e , then: 

cos cc·) - coe (e 

ain (c0) • sin(8 

ta.n (c •) • tan (8  [c,i 90 ! 180n) J 

Note that the Basic and related for11ulae , previously stated, can now be converted fro• 

radi.&n to degree meaeureaent .  

3) Siailar triangles : - corre■ponding angles arc coagrueot . 

- correaponding aides are proportional . 

sin( 8 )  

cos ( 8 )  • 

oppoaite 
hypotenuse 

adjacent 
hypotenuse 

ten( 8 )  • opposite 
adjacent . . . 

-For trigonometric ratio& of all 

i:nglee ,  0 �  8 ,.:i 90, Invtt ' A  

e:athematical t11�les 111&y b e  used. 

Also page 601 of this te:s:t. 

4) Characteri■tica of the 30 - 60 - 90 tr.i2r.glc. : 

1) the ehorter leg 1■ one - half the lenath of the hypotenuse . 

2) the length of the longer leg iaYJ times the length of the ■horter lea. 

S) Characteriatics of the 4S• - 45
°' 

- 90
° 

triantle.  

6) 

7)  

1 )  both lego ha•e the eame lengt.h . 

2) the length of the hypotenuae iafi' tiaee the length of a lea . 

Lav of coainea : 
2 2 ' a • b + c- - 2bc cos a -note applicability :o trian3lea where CJ is acute, 

obtuse , or rigt1 t .  

Lav o f  ■ine9 : 

a 
ain(a ) 

b 
ein(II ) 

C 
ain( Y )  

-note applicability to triangle.S vhere a , e I y 

are acute , obtuae , or right . 

Chapter 14 : Sequeace111 Series and Limits . 

1) Sequence - any arrang-nt of nuabera in order. - finite : { a
1 

, a
2

, a
1 

, • • •  a
"

} 

- infinite ; { a1 , &2 , • · · , •
•

• . . ..  J 

2) Ten - .. ch el ... n.t of the 1equeoce . 

J) Seriea - the indicated auin of the tenns of a 

sequence - finite : { a1 + a2 + a1 + . .  , + a
11 

} 

- infinite : { a1 + a2 + • • + a
,, 

+ · • · } 

4) Arithmetic. progression : a eequence exhibit ing a con■tant difference between 

aucceaaive terms . 

5) Arithaetic eerie a :  

•i , •1+ d ,  a1 + 2 d ,  . . .  , a1 + ( n  - 1 )  d .  

General tera : •
,, 

• a1 + ( n  - lj d .  

S a  • a1 + (a1 + d) + (a1 + 2d) + . . .  + •n 

Sn • n(a1 + •nl Alao Sn • � [2a1 + (n - l)d] 
2 2 
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6) Ceo .. tric Progre■aion : a aequeoce exhibiting a conataat ratio between ■ucce■aive 

terwe : 2 n - l 
•1 ' •1 r •1 'C • • • • 81 r 

7) Ceoaetric Serie■:  Srt • a1 r + a1 r
2 + a1 r

3 + + •1 rn 

s,,• •� Aleo : 
r - I 

s1"1 . � r - I 

8) Smaat-ioo Notation : (sto.EJ,,� a
< �

titute) • •t + � + a3 + . . .  + •n . 

k • l�ar�) 

9) Infinite Sequence■ and Lial ta : 

- COD1Mr1eftt • ■-qu■noe : tend.a toward■ a 11111 t .  

- divers•nt aequaace : doe• not tend tov■rde a limit.  

10) Lialt Properties : 

I I .  

I • li■ (I.A ) • K x lia An 
fl + • D a • •  

2 . 11■ " � ) • 11. a �. liffi b,, 
a + • n- n n + .n n + .. 

3.  

4 .  

11■ Ce - bn ) • li-..A,. - lia b 
D + •ft n + • n + .n 

li■ ( A x b ) • 11■ A x lim b 
n + • n ft n • • " n • • n 

5 .  Um ( An 
/ bn ) • !1! .¾ 

Ua b 
n .. ,II 

fi1■ b ,; 0 ]  
Ln .. � 

6. 11■ C • C 
n .. • 

7 .  Um I ,\,  • 0 
n .. • 

Note: Noa . 6 and 7 are very ia,,ortant. 

Sum of an infinite 111eoaatric 11erie1 : 
- defined to ba the liait of the aequenca of it■ partial ■aa■ . 

s - ., 
"f""=""r 

Note ? 11• r11 axiat■ only for -1< r � l 

n .. • 
11• rn • 0 only for l r l .,_ 
n .. • 

Chapter l S :  Pemutationa1Combinat1on• and the linoai.al Thaor-. 

l) Panruutiott : an arrangeeent, or ordering ,  of the •l•nta of a ■et 

T'7'P•• : linear and �. 

2) Pund ... ntal Counting Principle: If an operation can b• perforaed ir. li .vaya , and after 

it 1■ perfonaed , a ■econd ope.ration cut. be perforaed in � vay■ , ate . ,  then col-

lecti�•lr the n opeiration• can be performed in (� s t.
2 

s � • . . . . . .  l:n} ••Y• · 

3) Pactor!.al : n ! • n fn - I )  (n - 2 ) . . . . .  3 x 2 x I 

4) Perautatioc foraula: 

n1k • n I 
�k) ! 

llote : 0 ! • I ; I ! • I 

-Di■tingui■hable linear perautationa vith "like" •l•ent■ : 

- Dietingutahable circular perautation■ :  

!tote : ror "k•Tchala .. 1 ■ituationa,  P • 

P • (n - I) I 

(n - l) I -
2
- .  

P n I 

" �) . .  , k, ( 

5) Pa■cal 'a Triangl• : - diaplaya the coefficint■ of tena.■ in a binoaial a:pauioa.. 
- dilplayo the •-try preoent in • binomial expauicm , 

6) 

hm ( : ) •(n � I,) 

C-bination for■u la : ( : ) • 

-"order" b ,.!'!!_ i■y,ortant here. 

0 ,,.,"""-, 
(a + b )  ---� / (]) ' 

(a ♦ b) l - //. (1- +Cl), ' , ,  
2 / 2 2 ' 

(a + b) ---+
/

/ (la + al,b +QI, ' ,  
( a  + b) l�-�3 + CJl,2b + CJl,b2 +(}bl ' ,  

I 
' 

n 
k � k) ! 

7) The linoaial Theor • :  

or 

I )  

(x, + yj
n • ( 

n 0 )  an + ( n ) an - lb + +( n ,  n - 1 , 1  . . • . 
\ 11 -nr ,  

D - l' n ft 
) � ) r • ,'-,. • • • 

+ 
( 0, n b 

(x + y)n • ( �) •n
1� ) •n - lb +  • . , . t ) •n - rbr + . . .  "(: ) bn 

( )
n - r r  Note : Ii- .._ l • 

; 
a b 

Chapter 1 6 :  The Probability Function : 

Sam.P.!.!...!2.ace the set of all po■aible outcm.ea of an a:peri••nt .  

2) !!.!.!!l :  any ■ub■et o f  a ■a11pla ■pace o f  an experiaeat. 

!!.1!l cue■ favorable 3) Definition of clueical probability : P(!) • n(S) • C&Ha , pOHiblo 

Note : P (E) • 0 Hf E • ♦ -- iapouibla &ffnt ,  

P(E) • I iff 1! 1 a  the event certain . 

4) The ,Addition Thoorea: 

Cua I I P(d/P) • P (!) + P (P) iff 1!/l P • , Ql,atiaally ■xcluaiT& nento) 

Cua 2 :  P(!V P) • P(!) + P (P) - P (l! II P )  iff B II P i'  ♦ , 

5) The Multiplication Theorem: 

Cua I :  P(!/1 P) • P(E) x P (P/1!) • . . •  hara ! and P era .. pendant nanto. 

Cue 2 : P(!/)P) • P(!) x P(P) . . . .  here I and I' ara independent ewnts . 

Cue 3 : P (E "P) • O • • • •  hara ! and P era die Joint nent• . 

Chapter 1 7 :  Tha PolynOllial Punction. 

I) nefinition: A polynoaial function 1a a ■-t of ordered pain (x, f(x)) , whar■ 

f(x) - 'o xn + •1 xn - I + •2 ,.n - 2 + . . .  + •
n 

Z) Divioibility : The pelynOl!lial P(l<) ii divioibla by the polynoalal D (x)1' 0 

Hf P(x) ➔ o(x) ii a polynoaial. 

3) <:he Division il�oritb■ :  P(x) • Q(xl x 1l(x) + R(x) . 

a) If P(x) ii divisible by D(x) , Than R(x) • 0 .  
b )  P (x) b not dinsibla b y  D(x) i f  R(x) ii 0 .  

Note : the diriaion procue 1 •  COlll)l•t•d when the degree o f  R(s) becoa■:a lua 

than the de11r•• of O(s) or when R(x) • O .  

4) ._aindar Thoor■■: Ghen the po-lynoaialo P(x) , Q(x) , an d  ( x  - •� if  

P(x)  • Q(x) • (x - a) + J. for ■OM number R ,  then J. • P (a) . 

5) 

6) 

Synthetic DiTtaion: note the proce•• and charact•rl•tice thereof . 

pp. 548 - 550 of text 

Zero of a polynomial : The nuabar r h called a .!!.!!.  at • polynoai al P (x) 

iff P(r) • G .  

7) Paetor Thao:aa: Th e  bin,.ial x - r 11 a factor of P (x) iff P (r) • 0 .  
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8) Zero■ of lut■gr■l Po1.,.. .. 1a1■ : An iutognl pel111ollial uy hove th• following : 

■) a coaplax numb•r for • ••ro. •B· x2 + I 

b )  an irratioaal otaber for a ••ro: 
2 

- 2 eg. X 

c) a non - iatagral rational na•r for a aero. -�- 2x - I 

9) Integral Zero 'ftaeorem : If an int•�•r r ia a le!'p of an integral 1)0ly1'0mial P (x) . 

then r 1■ • factor of the constant term of P (x) . 

10) Ration■l Znp th■orn : If ■/l> {i,�  0, (a) and (b) ralathel, �rim• intogen] h 
a care of the int•Rr&l polynomial , P(x) , Then (a) 11 a diet■ or of A0 and (b) ia a 

1 1) l'undamental Th�ora11 of Al9ebra: If P (x) i■ a polynmaial of degree great1�1:,g� of Ao· 
0 over the coaplax nmlhera , than there ia a comi,lez nuabar (r) f o r  wh i ch  P (r) • 0 .  

1 2 )  Uniq• Pactori1ation Thao rem : !vary polyn.Od.illl P (x1 of degree n .?- 1  Oflr the 

complu. .nlllllbara cm be factored uniquely into n fi n t  - de�r•• factor■ 1 not an 
of which are nace■earily di■tinct , and a conatant factor which 11 the coefficient 

of the highe■t degree ton of P (x) .  

- note the i,hra•• "S• o f  rmlttpl!_�itiea . " 

1 3) Graphing Pol,-1al Punctiou• : 

- note this general reTi.., of graphs . Obaern how the theory of !!!.!I!!,�1•1 

� can uai1t here. 

14) Coeplex Zeroe ef Red Pol:,uoalialo : (Conjugate Zero Thaorea) 

If a + bi 1• a 1ero of • real polynmial P (x) ,  thn a - bi is al■o • ••nt o f  

P (X) . 

lS) Deacarte1 ' Rule of Signs : The suo of aultiplici tiee of poai tive real 1ero1 of a 

real polynomial P(x) ie at ao■ t equ¥1 to the nuaber of chan�e• in aign in P (x ) .  I f  

thii!! aur,1. o f  multiplicities i s  leas than the number o f  chansea i n  sign , then i t  

differs froa i t  b y  a n  even number. 

nte aum of aultiplici tiea of negativ� real zeros of P (x)  ia at ao■t equal to 

f-

the nucl>er of changes in aign in P (-JC) .  Again , if thia ■mn of aultiialicttias ta lHa 

than the number of change• in sign, then it differs fr011 it b,- an even nuaber. 

Seeiea and Math•�tical Induction • • • • •  Vance booklet 

1) Mathematical Induction : Part (a ) :  Verification for a specific value. 

Part (b ) :  Induction i,ro,:,erty: I f  the atateaent is true 

for n • k, then we wi,:h to i,rove ! t true for the next larger value of n ,  aay 1t + 1 -

2� The Circle : Standard Ec:uation : (x - h )2 + (y - t) 2 • r2 , where (h ,k) ia the c�nter ,  

and r i a  the radius . 

General. Equation: x2 + .,2 
+ Dx + Ey + F = 0 _where ( 1 , -J 

1e the cer.ter and Y.VD
2 

+i2 -4F h tbe udiua . 

3) The Parebola:  

( 12 • 4i,x ,  ·.;here th� focuA (p ,o} ia a point in rhe x-axia ; �iractrix 1 • -p 
!quatione:

l 2 x • 4J,y , where thf! focu■ (o , p )  ia r. J)01nt on the y-axis j directri2: y • -p 

Note: The grai,ha of both equct!oc.c above ha,,e !!!!!!. at the origin, 

Latua rectuc • j4pJ  

Eccentricity (e,) • 1 

4 )  The El lip■e : Baaic £1'.4ullrton h :  

X 
( lenRth of aem:! - axh on x - 11xio ):. ... 

2 
y 

(l•n8th of oHi - axis on y - an■'f • 1 

2 ... 2 • . I X L 
b

2 • 
!.11. )  - ten�th of the 9e,ai - t1tt1or .!Xi■ 

2 X + 
� 

"2 • l 

(b) - len�th of the f3ett1 - 11inor Axis 
Latus rectum: 2b 2 

• > b - hy definttton 

(c ) - distance (,f etch foc-u9 (rom the ori�tn 

�: a 2 • h2 + c 2 

ltccentricity (e) • c/a ; (O!. -.c l ) 

• 

5) The Hyperbola: ftu
�

c P..quation 

X _______ _,_ ______ • ± l I 
( length of ■emi - axis on x - axis) 

2 (len1th of ■eat - axi■ on y - axi■)' 

2 X 

• 
2 

L • I or 

b2 

(a) : length of 1ni - tranaverae Axis . 

(b) : length of ■eat - conjugate 112:ia. 

2 

� 
2 

.L 
2 • 

- I  

( c )  : distance of each focus froffl the origin, Latu.a rectaa: 

2 ? 2 Mota that : c • a- + b 

Eccentricity (e) • E. , (ol) 
Asymptote equation : 

a 
y • �{�)JC • 

ChaPter 1 8 :  Introduction to Vactor■ 
_,. 

2b 2 

a 

I) M&8Ditudo : Tho ... gnitude of XY -In I Por any ••cto�AB � Tarwinal J»Olnt 
C::.tnitial �int 

2) Equivalent vectors : A � !"  iff I ti -\al ond -; and B han the ·- direction. 

l) Stsn.tard i,oeition: a vector whose initial i,oint is the origin. 

4)  Rectaogular form of a vector AB [ x, -x;, 1
2 
-,J 

x compnnent y COIIJ)onent 

5) Zero Vector: Any vector vhoee initial l)Oint ia the eame ae its teminal point. 

6)  Polar form of a vector 'u: [ r .u• ] 

7) Addition of vector■ : X + Y  •. � + c, b + d] , 1 - [a ,b] and -,;- - � ,d] 

8) Multiplication of a scalar by a vector: (a)[a,� • � (a) , s o,?) 

9) Inner ProduC!t of Vectors : 1-t' I  x I 1f x C!O■ (u0 ) .  • -: ■ Y 
10) Perpendicularity of vectora : "x.J. 1" iff -; a Y • 0 

·----------Mr. Treslan wi shes teachers to use the Formulae Chart as they s ee f it  and he would welcome any cr i ti cism concerni ng deleti ons and/or addi ti ons. 
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