


o uWtLt
.. ..t.J 

• Education 

~~~ I ~;all ~l,J ~I j ~~ I oJljj ':'J~ ~~I~ I 

~~~j,:,WS)t l.:a ..........;-W f' y • \ Y -.AI \ t I"l" 



Orig inal Title: 

Precalculus ©2011 & 
Algebra 2 ©201 0 
By: 
JohnA. Carter, Ph. D 
Prof. Gilbert J. Cuevas 
Roger Day, Ph. D 
Carol E. Malloy, Ph. D 
Luajean Bryan 
Berchie Holliday, Ed. D 
Prof. Viken Hovsepian 
Ruth M.Casey 

CONSULTANTS 
Mathematical Content 
Prof. Viken Hovsepian 
Grant A. Fraser, Ph.D 
Arthur K. Wayman , Ph.D 

Gifted and talented 
Shelbi K. Cole 

Mathematical Fluency 
Robert M. Capraro 

Reading and Writing 
Releah Cossett Lent 
Lynn T. Havens 

Graphing Calculator 
Ruth M. Casey 
Jerry J. Cummins 

Test Preperation 
Christopher F. Black 

Science/Physics 
Jane Bray Nelson 
Jim Nelson 

• Education 
English Edition Copyright © 2010 the McGraw.Hilt Companies. Inc.
 
All rights reserved .
 

Arabic Edi tio n is published by Obeikan under agreement with
 
The McGraw-Hili Co mpan ies. Inc. © 2008 .
 

~~IJ·I .~.....::..lIJi "<,r.'jSj'.t" ' P4.r.' ,....,::JI..Lll;~ ~ '~lS:.:-.o..l i;"":'..l,;:.s:J ! ':":' lS i ~I~ 

'\A~ I~ lj ~1J-41 lj ~.....,.:;s 1 

~~I ..lA>- l>! ~lj . J 

~I ,Jj1-'7J:.l>! ~ 

~y'1 ..l-4=A ~ 

0 l.....:L ,Jj \ -'7J:. ~ \ -'7J:. 

;;,)b~..lA>-1 
"L,. I ..b...ui=.l I..J...u:, J ot .:..cT .'Y . - . :r 
~ I ,Jj 1-'7J:. c» ...u l.>. . J 

u~,) .J ~ ';IA 

<i,;.JJ I J-'~l j ~~1 

0~ ' ''''«''' -' -c~J \ 0A ~ 

~I .I~! 

<:: \yiJ \ .i-:!j-t.! \-'7J:. l>! Jy.u. . J 

.)~::>U W~I ~~ ' ~.....-J' ~I 

.... 11 T' /~ T ' . A ©J.4>..l~ Lo -.s~~ ~~~ \ioJ 

. il>.-IJ ..l ·I ~<.?;~.u;;:,Ji",l:QII:.u..)I"""!;;Jk~~ "i 

.~WI .:r-~ w; !W..l> t.4-"'::--' ~IJ 





);-
1-

:S
 1

-
t 

f 
~ 
, 

~.
)
;
-
:
t

 
f

f 
~,

 
l'

 
~I 

'l.
 

l;:
 

t 
~ 

t 
r 

~ 
,t 

C
o 

t' 
,r;

--
f 

'E
 

p 
't

 
f.

~.
 

' 
'[

 
....'

 
~~ 
i
t
,

f'
 

rt
[,

 
't

, 
-

'~
 
~

, 
1 

.
[, 

~
" 

r
-
;:

 
~

 
t..

 
.... 

~
 

I
L

'f. 
t

'/:" 
r

f 
. 

11
\ 

fe'
 

-.;
-..

..
~ 

~
. 

I 
(7

 
...

. 
I 

It-,
 

, 
-

,[
 

4>
.f

 
't.
.
.
[
 t

 
~, 

't,.
 

.[ 
f 

~.
 

[ 
l'

!
;
~
t
"

 
-

0
8

 
~

 
{

'1 
~~
.t
' 

\ 
~ 

11
 

. 
1
~

 
~
~
i

 
-

.[
 

1-
~ 

1)
 

_
,:' 

lt
~ 

~'
 
t 

[:' 
t 

~ 
,.... 

-t: 
f t

 
c. 

~
 

1 
~

~
t 

~ 
:f·

f. 
\ 

t. 
f 

~ 
'
[
~

. 
tC-

~ 
r-' 

f 
"

Ei
no

 
'r

..
..

 L
 

t 
' 

r .... 
~

, 
_

.
.
.
.
 

L
[, 

1
-

~ 
t 

-
t
, 

[
, 

[
, 

r 
I

.L
 

. 
i>

 t
t ' ~ 

'[ t
 i}

: 
I

l f
 

r
~

 {Iy
- i
.
~

 {
1 

~ 
I~ 

.
:
 

r 
~ 

I~ 
1

-
k

f 
1 

~ 
1

t ~
 

[t·
 

, 
'e

. 
1. 

~
 

.[
t 

t
.f

 
'
_

 
t 

1: 
1'

.
.
 

V-
'f;

 I 
.... 

~
!;

 t 
~

. 
f' 

.
:
 

I(
. 

[ 
~ 

,~ 
~' 

[. 
I(

. 
l;:

 
1

t 
~; 

t: 
f 

c:
 
~ 

'ft.
. 

~, 
~. 

'i 
,c..

 
-:

 
J 

[[' 
fC 

1-
t 

1- ,
 

p 
f-' 

~ 
'f 

~ 
t 

~ 
.... 

r
.
.
.
 

-
~

 
'r,

 
' 

t 
~

 
,t

 
~

 
C

o 
r,

 ~
 

bo
f' 

-
r 

~,
. 

.[ 
1-

L 
~'
c:
. 

IL l:
 

-
~

 
,. 

~ 
..:. 

c: 
[, 

\,!
 
t 

· f 
~ 

1
I 

-.
;-

~
~

 
r:;:

: 
1: 

·f
 

L 
V

 
'G'

 
,.

..
. 

,., 
f 

.... 
~.

 
-

L.
 

y
' 

1-
~

' 
[ 

-.;
-

E;
 

t 
f.

 
't.

, 
~ 

....,
 ~

 
, 

~ 
'i
 

t 
c:

 
t. 

[, 
l' 

,~
. 

{
t;

-
t'

' 
L.t:

 
of _

~ 
t 

~.
~ 

~ 
t 

l 
:t,

.[ 
't 

~
~ 

~ 
1 

\[ 
'f. 

-
~' 

" 
.f.

'~ 
r 

/;, 
l

~ 
~

~,
 

'f 
~ 

1 
't.

 
[1

-
-

<;-
It

' 
[I

 
c. 

-
'L

 
f 

E
 

t 
~ 

'e.
 

t 
'

I
"

t: 
\',

 f
~ 

'i 
I 

't.,
 

'l 
[' 

c:
 

-
' 
b

~ 
t·

 
'f 

1 
1~' 

's
 

1;-
c: 

t 
t'

 
~ 

:..
 

,..
...

 
~

 
I 

_
't

' 
I 

t' 
[, 

. 
4>

. 
I
L

 
~
.
.
.
.

 
I 

~
 

-
]
;
,
 

f ; 1
 

~.
 
. 

-,
-

'e. 
'r 

: 
't·

 
-

..:. 
~ 

'r..
 

'E
 

. 
f: 

-
1. 

r 
I~

 
to 


[

I 
~ 

'C
 

:f 
l~ 

E
-'

-
f 

~
~ 

[. 
't..

 
C

 
~. 

,'
 f

 
;. 

(;-


I
L

 
r,

 
~ 

,
-

u..
 

_ 
~

~
 

'r..
 

'-
L.

 
C

 
1 

h'
 

t 
t.. 

L
".

 
C

, 
E:

; 
" 

1, 
l' [,

 
()

 
1)

 
-

[I
 

"
• 

f 
I

L 
~

 
i. 

- I
L.

I 
-

I 
I

•
_ 

~
. 

k 
'e

-
c

· 
C

 
4>:

 
4>:

 
[,

 
t; 

~
~ 

f 
' 

'f., 
1.. 

t 
f 

·r,
 

't..
 

i'
, 

't~ 
f 

" 
~ 

i. 
.t 

[.f
 

f 
'L

-
~.

 
~

 
't 

t 
Ei 

L 

t 
'f.

 
f 

'f.
rt

, 
t.

 
.t 

I)
 

.r
 

~ 
~' 

~~'
 

le'
 
~

 
r 

~ 
" 

" 
,,

, 
1~ 

.
"

 
te 

~
 

.f 
1 

1-
;;:

t ~ 
I

[, 
, 

~ 
r~

 
'f. 

,-, 
~ 

E
 

~ 
f

f
-

f 
.

f 
L.

. 
0

'
-

-
~ 

;;: 
.~ 

f 
-.;-

r'
~ 

~
~ 

'c
 .

 
~ 

; 
1 

~
~ 

4>
. 

'8 
~ 

,rr
-~,

 
~"
f 

~, 
.

t~
: 

t" 
[,

'1
 

-
-

u.
-

.... 
....

-
.-

t, 
-

1-
,E'

 
't:

 
(;..

 {
 

,~~
 l

' 
:r 
l ~

 
f:; 

[, 
E

 
~

I 
JL

 
I

1~
 
t{

f ~ 
..

 
· 

.
.
.
.

 
.~ 

.~
~ 
!1-

{ 
~ 

'[ 
~ 



9 Ji:i t J-."!l ~' 

10 jl-,..L!I 1-1 

18 ul9~ I-, JI-,.111 ~~l u~ 1 ~ 1-1 

28 ul:!l4-'JI-, "":'~t ~I ~y.. .!.ly...-, Jl..U".l'1 1-3 

31 ~I J..a..o..b-.,:;..-, .s,......;:uI~ ' 1-4 

46 l..-.iJ t ~) ~l 

41 ~~lu~~ I-' ( I) ~~ IJ I -' ..L!t 1-5 

51 ~I~ ~~-' JI-,..L!I ~ u\:4-1' 1-6 

64 ~I J I-'..L! I-'ul9~ 1 1-7 

72 ~I~ I J 4..... 1)..L! 1~b 

77 ~t )~ I 

19 ~WI J.-Q.U ~I 

80 ~4:' ~"'I JI-,..I11 J::4i 1-1 

86 ~"' I uU::!~ t-, u".l' ~ls..t t ..P , ~~, ~W, J-o g 1-1"'~ t 

88 ~ luU::!~I-'u".l'~ls..tI..P- 1-1 

93 ~-Jt.:;yJ ' Jlj..L!l-, uLo:U-Jt.:;j!l1 1-3 

100 ·· .······ J....o4l I~.J~1 

101 uLo:U-Jt.:;yJt ~~ 1-4 

101 4 _. -':!)t.:;yJl uU::!~lj u".l' ~ls..tl"p- 1-5 

112 '4:!~ t uLo:U-Jt.:;yJl 1-6 

118 4_ . -~t.:;yJl UU::!~lj u".l' ~ls..tl ..p- , ~~I ~WI J-o g 1-6~,:; 

120 ~t""' I J 4..... 1)..11 1~ ~ 

125 J-411 ) ~I 



127 ~~I ..J,...a1Ul~1 

128 ~1'::'\4,l~1 3-1 

133 ~1.::,\4,l~ 1 ~'::'~I 3-2 

137 ~ ~IJ ~..Jljt~ ~I '::'\4,l~1 3-3 

141 ...J.,..:W11~J~ 1 

142 ~J ~ljJl~~I '::'\4,l~1 3-4 

148 ~I '::'''i .UWI"p- • ~~I ~WI J.-.4 1;l 3-5 ':'~I 

149 ~I.::,"i.uwl..P- 3-5 

154 ~1.,...r I J ~1)...I1 1 J.=l. 

159 ~, )~ I 

161 ~1.>11..J,...a1Ul~1 

162 ~~I t~ 1 4-1 

170 ";' IJ ...I1IJ ~'-"J I t~1 4-2 

178 ;; ~ljJl t~1 4 -3 

186 ...J.,..:W11~ )~ 1 

187 \4.iI.)j.J ~~I~I t!.,.i ~~ 4-4 

194 ~l~.::,u.".~IJ.::,"i.uwl~i . ~~I ~W 1 J.-.4 g 4-4~jJ 

196 ~.,l I '::'''i.UW I 4-5 

203 ~.,l I.::,"i.uwl.,o~1 ' ~~I J.-.4 ~ 4-5 ~,:; 

204 ~1.,...r I J L ')...I1 1J.=l. 

208 J-.'J I )~I 

209 j JA.>1IJ ~I 





I (quadratic formula) i"'WI U":'l.411 

:~L,r ax 2 + bx + c = 0 ~~I AJ.>ls.4J\ Jj-b. ~ 

-I- 0 -b + Vb2 -4 a c 
a..,... ~ ,x= 2a 

,(slope) J:!...a11 

.I polynomial in one variab le) .i> IJ ~ ~J~' :;~ 

:;;.)~I ~ ---=~ ;;.)~ ~ 

,a l1 x 11+ a ll_I x 11- 1+ . .. + a 2x 
2+ a 1x+a O 

.Ira ti o nal function) ~l AJL.tJ l
 

u~ l:;J1.> a(x), b(x) ~ 1(x) = ~ ~:~ ;;.)~ I ~ AJI.> ~
 

b(x) =1= 0 s ''>j~
 

: (lIth root) c,il~I.J~1 

. .>..>.a.U ~¥I.)~I.>~ !~ (n);;~.>~ ~yJ ~I ~I 

Je,J..J1 /' )~I""') 

V81 
\ .)~ I"::""":;L. 

~~I 1J-iz11 

w~I0-"...sb..u0~~cll..:..4> ,~l~"':lI~ 

.~L....J I 

1~-Y1 

x :s -2 (2 x > - 3 (1 

x > 1 (4 x :s -5 (3 

- 4 < x (6 7 ~ x (S 

:y J l~~ <.,.; 'J I ",::,"~ .> t.....J I:r ~ j.>. 
y + 4x = - 5 (8 Y - 3x = 2 (7 

y2 + 5 = -3x (10 2x - y2 = 7 (9 

y3 - 9=llx (12 9 + y3 = - x (11 

D ~ c 120 = Il .;.J.> t.....J1<.S fr eL>:~ I LS"L>- (13 

~ .:Y'J-<H .>..wlllJ ,<.S}>JI :r ~y)01...::.> Ir.-J I .> ..t>

\~l ~ ~ LS}>JI :r ~y .? .;Y? rS .~~ 0.;-1\ <.S}>J\ 
.....w 312 ~I r !.>..t>- 0\5 

2b + 7, b = -3 (1S 3y - 4, Y = 2 (14 

52 - 222 + 1, 2 = 5x (17 x 2 + 2x - 3, x = - 4a (16 

2 + 3p2, P = - 5 + 2/1 (19 -4c2 + 7, C = 7a2 (18 

J;.r:-U C= ~(F - 32) •.J.> t.....J\:~ :;JI..- '::'~J'> (20I 

~~ 'L?.r.L:-JIJ 0~~I cr'L,AJ0 .;) .rJ I ...::.> ~J'> .:r-o 
-.:...; \5 1* ,~~~I ...::.>~J.J.JI F J ' ~.r.L:-JI"'::'> b-J.J.JI C 

4J .i..LLWI ~.r.L:-J1 .;).rJI ~J'> ~Jl; , 73° P .;) .rJ1~J'> 

. ;~ :r <j:':" ,-:-,; 1J!~.r"-' 
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AJI..u l 

function 

~I~l 

independent variable 

~1:iJ1~1 

dependent variable 

1 ' ~~J l\~1 
' ::;I-r ~ 

, 1 ...., '-i l u l.:o~ ..:.....J' 

. L.,j ~J.' 

~~~~~~·I • 

, I...., ~ I;,..,~~ 

. ~I 

~I~ ' J I~ ..u I -..!l .;-oJ i • 

.4J"'i~~ ·I~ ,~ 

AJI..u l j...oJ 

function notation 

;;~lj...oJ 

interva l notation 

~~ I ;;,...u:....o AJl..u l 

piecewise-defined function 

~~ ;;~ I~ I 

set- builder notation 

www.obeikaneducalion.com 

J~ ..ul~ 1~ 1 10 

Jt.J..\tt 
Functions 

~~_.JI~\· 

':~IJ I....L..o:.j'1 

N 

;;::: ~~ 

Ix 1- 3 ::; x ::; 16, ,. E ZJ 

~ ~ 
L=:J ~ 

- 2 < x < 7 ( c 

.7 :/ tF.J - 2 d->- .J.: ~ y=l\ ~\ .)\..u-- ':I1J5 jO ~~\ 0~ 

(x I -2 < x < 7, x E R} 

~i>A~ ~ , 
- 1::;x ::;5 (tc x ::; -3 (18 (1, 2,3, 4, 5, .. . .} (1A 

. 
:4.&. ~ 0~\ ~I J ~~ ~':l1 .)\..u--\J10l>-~ jO -js 0\ 

18, 9, 10, 11, ... J (a 

.8 LS .JL.; .JI jO .r.5\J \~\ .)I..u--\J IJ5 .r ~~\ 0~ 

8 .,>.,L..:i~'~.,..,s ' \ ~ . r JI~":I I~~ '''';:;J Ix I x 2: 8, x E W] 

.'-:JS.l I J I~":I' ""'''''''''''...' ' ~ \ j 

:i.J..:!..-J 1 ~I J ~' 

x < 7 ( b 

.7 :/ tF y=l \~\ .)I..u--\J \ J5 .r ~~1 0 ~ 

(x Ix < 7, x E R} 

--_._- ' -

- 5, 17, -23,8 

0,1,2,3 . .. 

1,2,3,4. . . 

7\ , ..j3 = 1.73205... 

7 2
0.125, - 8' 3" = 0.666 . .. 

~ 4.&. ~. ~I ~IJ~~~\.)\..u--<:I\ jOLS?i~~ 0l>-~ .J0l>-~\o..i.,:,~.J~ 

. ~ "I" j.-ylll~-, . ~.r.:l ~ ~\~ .)\..u--\J \ ~La>- ~ ~o~1 ~\~ >1 
~~~'I~ I~"E "jA;Jl,j 

0 - _ - _ , ~..:... 



.,.........; , 3 ~ J~~ 

..:.:.lS 1;' !;; oJ ..I.>..4~ ;;~I 

uJo...,.....a.:.:; Ji" o.J" ~ 
I 

. (~-'" u-, o) OJ -'> 
;;~.J~~ul~ 

;;~'jAJ ~~I 

;;~.J~ul~ 

;;~'j.oeJ ~~I 
[a, 00 ) x 2:: a [a, bJ a:sx :sb 

(- 00 , a] x :Sa (a, b) a <x <b 
(a, 00 ) x >a [a, b) a :sx < b 

(-00, a) x <a (a, b] a <x :sb 
(- 00 , 00) -00 < x < 00 

;;~Ij.4JJ~1 

:•.rAJ1 .r" J J k...:.....~ 4~1 ~l.>-~I ,y -1s ~I 

(- 8, 16] - 8 < x :s; 16 (a 

(-00, 11) X < 11 (b 

(-00, - 16] U (5, (0) X > 5 j i X :s; - 16 (c 

~WA~ ~ 

X < -2 ) x> 9 (2C a 2 -3 (28 I- 4 :S; y < -1(2A 

,y ..r""l:..>- LAy.. ~~..r""l:..>-.l:w.;~,~~.h:}J o~u<./' ;;j')WI.:;i)i; .4JI..L11 j.!.!..:i 

J.;b~) !.I~J '~LS..w I ..r"" l:..>-~ B ~~I L,IJ ,;;j)WI J~ A ~~ , B J:.- ~~ 

:<./' ;;j)W1uL,;....:J 

LSy:;..-.J1 J J,,~ ~~ I ~~ (3 J~I. ..r""l:..>- J"L; I 4.....:.s_ _ w...a; 4L...>-. I ~ ( 1 . J _ 

. ~rJl"CIJ..i"'11 ~ JI..I.>-)' I 

,h 
· LS ..w I ..r""~r;~ 

LS..i.J I .;-.a:....l ~ J~1,y ~ JS .h.;;.T- :*-
·LS..wI,y 2 )~ W ~ ~~
 

x, y ~I..I.>-)' I ~ .h: .; 4,..r.=:- 4..bL.... I ~~ (4
 ) ~ .hh>.... Ji ~I,y JJ~ I ~~~ (2 

Y = x + 2 : *- .~rJI CI-'..i"'1 I ,y C-'..i j5J ,y 1 ~....a:.Y.h:.; ~rJI Cl j ..i"'1 l,y ~~. 

. (y~) LS..wI,y ~ (x~) J~I 

1(0,2), (1, 3), (2,4), (3, 5)1:$ 

A A.:~' .:rox~ JS-b,ty:i ~~ ~ B A.:~ -.,.! !A A.:~ .:ro !AJ l..uI 1~I~t 
.B A.:~ I.:ro y ~ ~ I-,~ 

A ~~, B ~~I B A.:~ I-.,.! ! A A.:~ I.:ro ~ ~l 

. iJ , ~ J4; .;-,~I~I ~ ~1
1 ~--+- 6 

2 7 .A.l I..u IJ~ A~~ I ~ ~ 
3 8
 
4 9
 .{l , 2, 3, 4} = J~ I 

.AJI..u,i,S..Lo B ~~,~-' 

.{6, 8, 9}= i,S..w1 

n .u':'I ;"'~t 

, ~ G...:i ! flU " jA....J1i~ 

.r'""1:...oJ1~~-, 

:>lS ~ !~1 

.~~I 

'cto l4:i Un" jA."J 1i~ 

.r'""1:...oJ 1~~-, 

.~~I~ ;"s~1 

..;...w IJJ~ 1 

' cr- L.. ~ I ~~I I :"' '''';' 

Dj.A~ I~u·'~ 
j.A~ IJ ' J4--J ' .r~ 

,u i l$i ,c>..,-._lI.r~ R 

o = {I, 2, 3, 4) 

R ={6, 8, 91 

11 JI.,..u1 1 -1 ,->".;...L11 



,~~3)X JI...G-)' I 4) iS3~ ~.;1\ ~yJ\ C.13j \l \ ,y ~..Y0-" ~I J>- ;JI...U\ ~.rV ~ W' 

. J I..l.>- )' 1iS~\ J ..l.>-13 <..,?'IJ ~ J>- b LJI ;Jl...ul.bLA;,y ~~ ~ ~..L>3 

i .tt..b>Jt LU.>I
~J" J. 

y
• 

• 
• 

xo• 

. :' ..b la.4JI ' ~ ji;.3 I~t~t'T ...,.... ~ 

~~ I ~! ;U I~ c;:. 1..l.>1 1 <s~1 

~i ~ ~~ I~ ,?""i,) .h>."i 
.~ ~ 

: ~ il X .j iJb~ y ":;"';\$ I ~l L. ~~ '.;4 ~ ;j ~ J5 .j 

.~ ~ .J-;AJI JL::> I.j ~J ~ Y ~ j ,..,..J lk.I l ~J X ~ y.....; (a 

' ..l.>-I." J ~\ J 
.. 

(( 
- 4 Y 

~~J ~ J>-J~ \ ..,..J Lhl.l ~ ~ ~ l ,y..J o..l.>-I) ~ x ..J ~ J5 ~; 
. x .j iJl~ y.....; Y 0~ l...iJ 

( b I 
- 8 -5 

-5 -4 

0 - 3 

- 4 -  - 2 

6 

3 

- 3- 8 

, Y ..J .lW oJ.>.13 ~ x ..J ~ J5 ~; 
. x J iJ l ~ y.....; Y LJ~ ~3 

y2 _ 2x = 5 (d 

.y --l ~L :i.blA...JI j.>- ,x .j iJb j...;y ":;"';\$ blL. ~~ c.? 
4.,.J....>':>' I ;,.hI....-.J I y2 - 2x = 5 

~rl>J' ~ 2x ~W,L y2 = 5 + 2x 

~,..kJ ' ~ ~"..:J' )~ I .:.> L y = ± ";5 + 2x 

'Y--l~ h;; -25,y .?·'1 \ x~ ,y~ J5LJ\I ' X .j ~bj..,.;~ 1) I 
. ;W L... is?\II." , ~y L.IJ.>.l 

~~~ G 

. !J~~ I tY. lA.. ~I tLJl ~ 1)~ L.,I ,~L~l,y Or\j ~~I j)~~ \ ~ x ~ j..,.; (3A 

3y + 6x = 18 (3D 8 !! (3( (38 

4 8x- 8 - -i 

-8 

-6 - 7 

2 3 

5 8 

5 9 

9 22 

- -

~J~ 
~l."..... i",J I.w.J I~ , ::.~ 

,4bi:> lY' ~', <? -?'4-;J ' 

~4 ~~ x~ <S ....,.. !u ~ 

w , y ~ lY' 4"d lY' 
,ow;1J3~ 1~.9,' 

- 2 -4 

3 - 1 

.1 4 

5 6 

7 9 

!I~~JPJIJ. 

lY' ~i~~ u i ~"i 

X ~ ;;..l>13 ~Y ~ ~ 

Ui~~ ,A.JI ...uI<? 

~4 y ~ •....,.. ,,:j4,,d ~~ 

J~ '~ W X J 4"d lY' 
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4J 1..J 10-'-~ 1~ 

~ILo~-, 

, ~ LSy>i jY'.r.' 

fIx) = vx- 5 

g(t)=~ j 

. ~ 4J 1 ..J 1 ~ 0 1.r.>-':! 

(.. 1707-,.1783) ~.Ji ~)UM 

.:.,... y.s 'l .,.us ~.J-4'"!~ ~4J ~ l.o 

Jji .¥>s , ':' l,..<>4.rl ' ~ ~ 800 

. f ix ) 4J '..J Ij.AJ~ I':"'" 

f( 12) (4Af( 6x) (48 

f (x ) = .\' 2 + 8x - 24 

f (5c + 4) = (5c + 4) 2 + 8 (5c + 4) - 24 

= 25c2 + 40c + 16 + 40c + 32 - 24 

= 25c2 + 80c + 24 
I 

~~~ G 

: ..;~ k.o JS .) :iJ1..u1~ ~Jl; ,/ (x ) = ? 2x + 3 ..:...;IS I) ) I 
- - x - 2x + 1 

f( -3a + 8) (4C 

.\"':"lS... (5c +-1,_..3:'''':''' 

8(5c + -1) -' (5 , + 4) 2 ...... ' ~ :l l ~ 

I(Sc + 4) (c 

: ";~ k.o JS J :iJ I ..u I ~~Jl; «[ix ) = x 2 + 8x-24.:;1S\)) 

1(6) (a 

·f (x ) = x 2 + 8x - 24 :iJ1..u1 ~ x .:;K.. 6 cr'Y. 'f(6) ::,~') 

L,J....> ~ I 4J ' ..J 1 f (x ) = x 2 + 8x - 24 

x,:"lS...o"..3:'''':''' f (6) = (6) 2 + 8(6) - 24 

~~ = 36 + 48 - 24 

~~ = 60 

,x~ .b.:" ;-;-1 1 y~ ~f(x).:; i~.J ' x ~p.1 I ..u 1 ~eF"'...J (x~ \j) i';';...J , :iJI..LlJ l:r.; f (x )~ 

. Y =f (x) :~ l.;~ 

1(-4x) ( b 

f( x) = x 2 + 8x - 24 

f( - 4x ) = (-4x) 2 + 8(- 4x )  24 

= 16 x 2 - 32 x - 24 

'U,)~~ ~..,...JI 'U1...L! 1 

f (x) = -6x 

g(t) = -vt- 5 ( b 

r g ".ll..ul J~.:; i \.5 \ \ t - 5 ~ 0 .:;..0 0\ ~ ,......;/-" ~ -.,.JU\ ::'..l...1I <..S""::-:.?I J.L:J\ 0\ ~ 

- . [5, 00) Ji , 5 L?.JLJ ),:r .;-:5\'1 ~I ::, \~ '~ I ~~ 

~~ AII..Lt1 J~ ~~ 

:6..;;':11 J IJ..uI,:r Js" J~ ::,~ 

I() 2 + x (x =- a 
x 2 - 7x 

oL....J1 - ; , II ':; ~ , x 2 
- 7x = 0 :iJ ::' ~I ~.J , I~ ,,1.4.1 \ .:; \5 \ ~ ) .ij ~ ~ ~ + 7x o) .:-,J I':;..0 

r- \ x - X 

x = 0 1~~\::' I~\' I ~~ r :iJ I..u \ J ~ ':; ~ ~.J 'x = 7 .Jx = 0c..l" J~l if 

. Ix I x =f. 0, x =f. 7, x E R) ) , x = 7 .J 

u~) I ~ ~I ,LA.., ~ -;-11~1 . l.::.... 1 t: ,~I ::' \~\' I ~~ .:;~...;~ :iJ1..u\ J~ ~-i.: ~ I ~) 
.~.J j .;.L:JI J)::, .:;\5 b) 9L. I ~~ .;.L:JI ~ L. 
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h(x) = 1 I../x2 - 9 
(C 

.(- 00, - 3) U (3,00) -""II(x) J~ 0~~.) d 
2

- 9 > 0 0~ l."..t;.y ~~ ;JI..u1ob I 
~~~ ~ 

I 

g(x) = 8x (S( l1 (a) =~ (58 f( x ) = 2 5x - 2 (SA I 
x + 7x + 12'l/2x + 6 

1.6x - 41.6 , 63 < x < 66 

h (x ) = 3x - 132 , 66 :s;x :s; 68 
{ 

2x - 66 , x> 68 

: ~":JI ~W\.:.r J5 J Jihll J# J ........ ?"I ~}j 

h( 67) ( a 

.11(67) ~~ ;1 Iz(x) = 3x - 132 oJ.Ywl ~L~ ,68.) 66 ~ wI.) 67 01 ~ 

66~ xs68'.,.:..;J I~:.J I..uI"""'''''''' lz(x )= 3x - 132 

\';'~ 67~"":; 1z(67) = 3(67) - 132 

.~~ = 201 - 132 = 69 

.J.;bJ ~ J........ .;:SI0.r~."""" y. 67 4.;JJI) J}:> .;:SI& -.?jJl Jihll 0~ 4.;l-:-;1 1ob ~ ~~
 
........,y. 69 

h(72) (b 

. 1z(72) ~~ '1 h(x) = 2x - 66 oJ.Yw l ~L~ .68 .:.r .;:S172 J ~ 

.v > 68 • .,:...u ' ~~iJ l..J I ......""'" 11 (.'1:) = 2x - 66 

.r .;,~ 72~"":; 11 (72) = 2(72) - 66
 

.~~ = 144 - 66 = 78
 

.J# ~ J ........ .;:SI0~ •.......,y. 72 ",-!JJI) J}:> .;:SI & -.?jJl Jihll 0~ .4.;l-:-;11 ob ~ ~~
 
. .......,y. 78
 

~~~ ~ 

t c:r)1 ~ .~'il ,-,,:rJI o ~ .A....:..> ;JIJJ ~ ~ ~ L.. j5J ~~ v( t) ~J" ~.r" -:...; l5 I~l I ~.>-'" (6 I 
: J ''p~ 

4t , os t .s 15 

v(t ) = 60 , 15 < t < 240 
{ - 6t + 1500 , 240:::: t :::: 250 

v(245) (6( v(15) (68 v(5) (6A 

J ~~ I~ 1~1 14 



(12 

x 

+= Y (13 

y 48y = x (15 

!/ j- -... (17 

466 478 

0.07 0.08 

x 2 =Y + 2 (14 

r (16y =y- 6 

11 (18 

( 4 J ~) :4.:''J1 JIJ ..u1 J' :iJ 1.:> JS ~ ~Ji 

g(x ) = 2x 2 + 18x - 14 (19 

g (9) (a 

g(3x ) ( b 

g(l + Sm) (c 

hey) = -3y3 - 6y + 9 (20 

h(4) (a 

h( -2y) ( b 

h(5b + 3) ( c 

fie t )  41 + 11 (21 
- 312 + 51 + 1 

j(-6) (a 

j(4t) (b 

j(3  2n) (c 

,~~ o~1 ~I J L......;..,...~ ,..A L,..,~~ JS-.,...:)I 

( I, 2 ':"~~ I ) : ~I.jl O.rAJ1f') J L......;..,...~J 

X < - 13 (2 x > 50 (1 

{- 3, -2, -1 , . . .J (4 x $ - 4 (3 

x >21)x < -19 (6 - 31 < x $ 64 (5 

x> 86 ) x $ -45 (8 x 2 67 ) x $ 61 (7 

x 2 32 (10 5 .:> ..wJ ~rJl uw.La..,J1 (9 

( J J~ ) :':l itx ,j ill.:> u~ y -:.....; lS bl L. .:>~ ,~~ L,..,~~ JS ,j 

G..... y : - 11 ,..±..] I j ......, L".JI ,.j ~ x 1_ -II : - II (11u - ~.J . '-? . ,. J u - c.r---~ 

' '7'L".J\ .) ~)I 

g(n) = VI + a2 (28 

j(n) = Sa (30 
~ 

3x3 
(22g(x) = 

x 2 + X - 4 

g(- 2) (a 

g (5x ) ( b 

g(8  4b) ( c 

gem) = 3 + Vm 2 - 4 (23 

g(- 2) (a 

g(3m ) ( b 

g(4m - 2) ( c 

~L J .J..L:J ToJ.J..u1 J' j ~ I l' L:~ (32 

J}ol'~ ,T=2'IT {l;~~ 
-:.....; l5 1 ~ 1 ~e.)4J1 .:> T ~~ ,J .J..L:J 1 

~ 4Jb ~ ~ I ~G '4J~ .:>~~.i5 

( 5 J~ ) .-----JI 

t(x) = 5V6x 2 (24 

t( - 4) (a 

t(2x) ( b 

t (7 + 11) ( c 

hex) = ~ (29 

j (x) = l + ------±-1 (31
x x + 

( 5 J ~) : ~~ L,.., :iJ 1.:> JS J ~ .:> ..J..,.. 

g (x) = 0 x + 1 (27 j(x) = oSx + 12 (26 
x-  3x  40 .r" + 5x + 4 

~ ....: uk..... \" l ~~ I~ I , ,::, u........ (25
...I ~ . '" _. 

:4J1..uL u 1r ~ J~ u l)l;-U 

~ ,j(t) = 24t 2 - 93t + 78 

u~1 -:""';l5.J ,u1y-:...J~ J')1 t 

'J .J ~I J.J ~I .) ~.r" ~I 

( 4 J~ ) 

.j(l) ~.J i (a 

.j(5) ~) ( b 

.) i l '.).J\II uly-:...JI.)~.:>.;s i Je t) o..l>-WI.jI...\...i:,U <y (c 

' ~~ ! J ~ ~o..r::>-\l1 uly-:...JI 

1"'.......,/ -
I ~~ A..i...J' 
'::'~~.>'t I 

1 1 

3 2 

14 3 

74 4 

219 5 
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x 

x > 10 

x < - 5 

- 5 ::::: x s 10 

L . ._ + 

~.,...J I J.1aA I 4b...Jo41 1 

4 mil h b. ~ l 

20mil h ~ 'J..u l ~,) 4! 

6rnil h <$~I 

{ 

- 15 

f(x) = VX+6 ~ 
1+8 x 

{ 

-4x + 3 , x < 3 
f(x) = _x3 , 3 ::::: x ::::: 8 

3x 2 + 1 , x> 8 

- 1\ -4 . ~O 1 ~8X 
_. ~--

- ... 
- 8 . .

2.1x , 0 < x::::: 7000 

500 + 2.4x , 7000 < x s 20000 

800 + 3x , 20000 < x ::::: 80000 

: ~.J \..; ,~jyJlo..i+':"~ I .)..u:.~X ~ 
. T(7000) , T(10000) r T (50000) 

~~ : ul-- I .l"o o~ <f ~~J ~L... 0 ~ I ~~ (38 

djL... '-?f':' .J ,5 m i djL... "-:;\,J-'" ~\ J .) o.)L,.9J ,0.4 mi djL... 

j.>-Irll <f a.,.. .r" ul5 c.i i l';:' ~ .r" J.u..o 015b~ . 2.6 m i 

:01,,; .)\ JJ~I c.i W' 0)\.:.\1 

il';:' ~ .}I 0 dj~1 ~ ~.rJ 1 o.)..\....:. ;;Jb ~I (a 

. -!JJ) i) b l o? <f"f':' ,-:-,; i J li ~)..o ·t <f)1;;J~..L 

. ;;J I..ll1J~ .)~ ( b 

.:r-='\JI ~\ <f JS ..) l51 ~1 .).b- , ..,r-i) 1.h>Jl Jl.::>-' c?-I~ 
. ~~lJ~ J ,'1 (1t1 b ~ 

,-- 8 y (37 Y. - . ~ - (36 

~ - - ' ~ - -I _. ~_ ;= i ..~ 

;;s.,....:. ~ ,-?iJl (J~)4) ~) I 0\";.)1 T (x) ;;JI..ll1 y....; l ~ (35 

:u.;\...>. ;;..i+':"<'l t: j J':; 

x = Iyl (50 

f(x) = 5x 2 (47 

f (x ) = -5 (41 

f(x) = --.L
4 

(43 
x+ 

f (x) = - 14x + 6 (45 

x = y3 (51 

f(x) = Vi (42 

f(x) = x 3 (48 

f( x) = x3 + 9 (46 

f(x) = x 2 
- 6x + 8 (44 

J.J/' L'~\ .,....:. ~ ,-:-,yW\o..i+':"i~ ~l:.;;; , .;j l.;J 1.. (40 

G-il5 b~ . ~l:.:J I I..i.>, ~ ~I JI .J..llI~.J '<f) 1 

.r k t ~ ,J~)4 '-:-'yl--~ ~ v(t ) = 1800  30 t 

. ;;J I..llI o..i.>, J~.)W .0,,1.,....:. 

4.:;J~ ~~..r. ~i c:" ~,;",:.b} 1 J-oWI.b-i J I ~~ (49 

J l1.3 .r: ---.;,f Jl-.J)WI Jy1 ~ 0~ ~ ,.)~~ I 
~ y:5IJ ,5in~ 1 ~~ IJ.#~ ~1G-il5\)~ .2 .5 

:";4 w. ~\..;, l1~in 

.~Ic.i;;J\..lS~~ I~1 (a 

.;.:.. .r :f':' ,-:-,; i J l ~ ~ A(4), A (0.5) ~) ( b 

~ ~~I c.i ~I o .)~ j"";\; L. (c 

.r- C 

( ~ 

J y1 ~ G-il5 I)l ,f.Jy1 c.i ;;J 1..l5 A -.J)WI ~L... ~I (a 

. ;;J I ..ll I J ~ ~I ~ , 1.8---';'fJl-.J}2J1 

~ G-il5 b l . h ---.;, f c.i ;;JUSA -.J)W\ ~L... ~\ ( b 

.;;J I..ll1J~ ~I ~ ,2.1 ---.;, f J l-.J)W\ Jy1 

~ ~ y:5i.J , .J ~ Jy1y:5i ~ -.J)WI ~L... ~Ji (c 

·---';'f.J.Jy1 

J ..r. .~ (1x J ;;Jb ~ y -':"';l5 I ~l L..)..l'> , ~~ I ~)WI <f JS J 
·~~l 



~ ·",t_ _~ _---' 

.a t)J1<-i ~ .;JIJ ly..LI lif .:Jb J5-S ~ L I ~-9~ ( b 

.4-:-~ .b.; -,~I -S..4.Jly, n ~ ~J y~ <-i .....;, rlJ 

.4-yj n .:.>~ \...~ f(x) .:JI..LII -S.,l. ~ I ~ (c 

. ~.) ) n .:.> ~ \...~ f (x ) .:JI..LI I tS.,l. ~ I ~ (d 

-S.,l. .:JUI o..i.",..) ~ -.j.r- I :;~~.::.~ -& (52 

.n EN ~ ' f(x) = x n .:J I..LI I 

f(x) = r" .:JI..LII j:..:J ~~\ ~ W I ~\ I ~~ (a 

.6 J !1if ~I n ~ ~ ~ 

-
: J')l> if .;j I ..LI I ...\.: ..l=>.,; ~....A.:S ~.J I~I 

' -S..4.JI ...-""l:s-y J~I ..r"l:s- ~ ;jj)l.J1 ~ ~ ~ (59 

. ~J' ely ) 4.Y ~ (60 

. ~ J y ~ (61 

. ' L.... I ~ _: (62'-:! _. ~ 

..:J.)L..... (63 

.:JI..LII J ~...\.:~ ':'> L.Ly wi ~ if j5 .)1) I ib>J1 ~l (53 

r J~10 \ wi~ J w .f (x ) = _ ,_2_ 
x - 4 

r J ~10\':'> L.L JL; Lr.? Jy .(-00, - 2) U (2, (0) 

.J~ ~ ~ "-=-?~ ! -:....; 15 41.; . [r I x i= -2, x i= 2, x E R] 

. ~~ ! 

J5J L.......:....~ f(x) = (x + 3)(x ~ l )(x _ 5) .:J I..LI\ J ~ 0 1 (54 

~ uL..a...:.; ~)J I <.$\ .4.Y~ ;; ~I 4..i...aJly ;;rd l ./'.J if 

G(l) = I, G(2) = 2, G(3) = 3 ~.:Jb G(x) -:....; 15 I ~ ! I ~ (55 

.G(6).l.>-yl.; , x 2:: 3 ~ G(x + 1) = G(x - 2) G(x - 1) + 1 y 
. GW 

.)!X 4.Y~Iif 4.i~ I.:JL U I ....a...a.; ..?, ~'l l ~I ~i l~~ 
~L:5' ~l; ~l> -:"";l$' 1 ~ 0 ~ ~l> 4-:\; , ~~ Y4.Y~I 

. ~~ 

. X if .l.>-Iy ~ Y if~ J5~J (56 

. Y if ~ -,...a:...J ~ X if fS i) ':'> I ~ .b.;J- 'Y (57 

. X if ~ ~~ Y if ;.si ) 01 ~ .b.;J- 'Y (58 

y 4y 3y 
- -+ - (66
4 3x 4x 

x + 1 _ 1 < 2 (71 
x -3 -

: rl, ko. ~ I< .h.:.., <.j  .J . u . 

2r - 4 (64 
r- 2 

12x 2 + 11x+ 2 --,,---- ----'- (68 
8x 2 + 14x + 3 

8 2x = 1 + x _ 2 (69 

x >1 B- - 2 

X2:: f,Xi=5 ( 

3 Dxi="2 

1 3 x - - = - (70
2 2 

6x 2 
- 11x + 4 

6x 2 + X - 2 

~ + 2 2::0 (72 

. ;jj)k- y....; 'Y .:J I..LI I A 

. ;jj)k- y....;.:Jb J5 B 

..:J I.)y....; ;jj)k- J5 ( 

x i= 5 A 

:.:J I..LI I J~ ~ <)~ ko &i(74 

hex) = ~ 
x - 5 

( ~L.. ~ ) ~) 

r 2 
- 7r - 30-'--- -=---=--= (65 

r 2 
- 5r - 24 

1 +1 
a 4 (67 

1 1 - -
a2 16 
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uLi~t.J Jt.Ji.lU 4.:.0~t U~4.1.-a:Jt ~ 
Analyzing Graphs of Functions and Relations 

l. 
~JI:~W 

db ~J,~lll6.lJ .~I.?~i~I J ;' 
,..::.,L...a .•~ ~·s:......~ ..J ~I4..,;\· -1\ I r . .r.. if - - .r-"'" <.S"" 

.y:..J1J ')\;>. (w'1 l:) 1w I J~) r->"11J~ I J~I 

:~ I ..ll ~ --", (1423 -1430).:r 

f (x) = -0.0015x4 + 0.0145x 3 + 0.3079x 2 -0.5654x + 14.07 , l:;x:;8 

.j wl~1 ~ wL; )WI ~~ ~I..ll l o-4J </~I ~I ~~~ J . --",1422 i~ L wi ~J x y....; ~ 

.c;l;>J1 U:OrJI I~ 

y 
;;"'~rf~\..ill..}~\~\ 4Jt..ur~~I~I~ 

LJ~?1 ~J .f JG;...o' r\.;s. J..>-ix ~ ,(x,f(x)) ~rJI c.IJ..i"11
 

~I LJ ~~J .y = f(x) ~ ,.)L....JI~ r f ~1..ill..}~1 ~I
 

x J~I~ ;;k;.:r J-.oI)1,.) -,~I <.Y'~ 0L...... & ll l ~~I
 
x 

' JJ~1~I.j t:"yo r LS .uun ~.J ) 

f 4J1..ill JJ~I .j~ 1 u~1 u~1 l':'~ 

:';4 ~ ~~?'J " ~ I~W".P.j0,.)))1 

Jk..; ~ , -'" 1428:\:..... w~1~ J..i; (a 

·~~~~l .:r 
c:» 1422 ~ ~ ,.)UI wi J"--'" 1428 wi 

.. ::; J 

,JL...; JL)... 23 ~ x =6 ..w-~ \..ll \ ~ J~ UJ
 

'-:I'--",1428.i.:...... w~1 LJ~ ~J
 

. ~,;; Jl:J JL)... 23
 
. ~ t 

f(6) ~ ~) ,~~db.:r~J 

. ~ I ..ll \ .j ~y:JL 
o 2 3 4 5 6 7 8 f (6) = -0.0015(6)4 + 0.0145 (6)3 + 

..2>1422.:4.4 ul,,:......J I 
0.3079 (6)2 - 0.5654 (6) + 14.07:::: 22.95 

• j 

.'1yv...., c; ~1 ~I J L......:.....~ Ij L)... 23 '-:-Opl ~ " ..iJ 

.~~~~l .:r~~ ,J l:J JL:-Lo 15 w~1~~ ~l5" -;Jl ~I Jj; (b 

LJ ~ 1..iJ , 3 ,.) ..wl .:r ~) x ~ LJ y<:; Lo..w- IjL)... 15 LJ ~ ~I ..ll\ ~ LJi ..}~ I ~I~ 

· f (3) ~Ji (~~J ' --'" 1425.i.:.......j IJ~ 15 w~1 

f(3) = - 0.0015(3)4 + 0.0145 (3)3 + 0.3079(3)2 - 0.5654 (3) + 14.07::::15.4149 

. ~-,.A..u --", 1 4 2 5 d...:-::ji.:J1wl..u;; 1..iJ 

,~ !~J J IJ..l.l 1u....J ' 
.~ 

!J 4Y~ I~ 
' LuJ I ' .' .C' I ', . _c. .i •<r . . ~ v-

, AJI..l.lI & Jo:~ 

,l.t, I.......J ,~~ ,~~
 

. l.t,Ju..., iJ ' Y~J 

u~j:lW~'1 • 

JIJ..l.l1 ,....".iJ ,J IJ ..l.l1 

.,,= ~~I JIJ..l.lIJ ~JjJl 

J-,~ I 

roots 

~ J,j> j:llA.:J I 

line symmetry 

~ J,j> J:l lA.:JI 

pointsymmetry 

4"j,J 1<U1..u1 

even funct ion 

,,=~~ I <U1..u1 

oddfunction 
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: 4.l 1 ..ll 4 ~1 0 .r- ..l.Z" Lr~ ·,;\ ~"'; ' ~ Y- .:r-? J )\.:,:. r+" 0 ~ L! l; ' !"4-i (l 

J4)4 ~10v(d) L....;>- , v (d) = 0.002d4 - 0.l1d3 + 1.77d2 - 8.6d + 31, 0:5 d :5 20 
II 

.d i r-JI.) 

2 4 6 8 10 12 14 16 18 20 

i' 1: ~1 ,~ 
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.0) 1.) ) ~.)~ 1 ~1 '11 0)0 :.r IL 4.l1 ..ll\ ~ 
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X J~ t;...w Li-:!J..w ~ I 

: J ~I "-1 1..u1~ ;"" .3Jf.ro~ 
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"-11..u 1~ 

. L~J-! 

~~ I J<.,..":i 
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.Dw, i! (x) = x 4 - 20x3 

~1 .:..r-~ I ~I~I~~I.:..r-~I~I~~IJ~ • 
. (-....i.l y jJ')) ')J..l>- j J') . ..-. " ._ .. 

" I n 

J~I j~ ~~0~1 ~IJ~4J . [ -8, - 4) U (-4, 00) Y' f 4.l1..ll1J~ j~ 0-:--- L..... 

. Ix I -8 :5 x, x =1= - 4, x E R}Y' ~-- .".-'--

:LS ..Lo.l1 
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J>- J..r=-JI '-r~J ' J~\ ~lb if ~\~ Y J ...~\ ji x J~\ c:: ~\ L",...u. c::blA:: c;J\ 6.h.Q.JI 
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~\44I1 ~LiS 
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:~,) I :';;' .rAJ1 .:r js- .j (1.4.1) ~I.j~\ j (x ) = _x 3 + 3x :i.ll.ill ~I J.w .h.....yo ~.,,\ 

[-2 , -1] (a 

. [-2, - 1] •.;:..ill.) j:i.ll.ill ~I J .......... .h......P ~ L>- .~ \j ~I
 

/ (-'"2) - /(:\" \) /(- 1) - /( - 2)
 
-'" 2 - -'" ' - - 1 -(-2)
 

[_(_ 1)3 + 3(- 1)] - [-(- 2)3 + 3(- 2)]
 
/1-2) .fl-I)~~ -1 - (-2) 

= - 2 - 2 = - 4 
- 1 - (- 2) 

. -4Y" [ - 2, -1] o.;:..ill .) j:i.l\.ill~\J .w .h......pL.>i,-?i 
1.4.1~1 

[0,1] ( b 

/ (-'"2) - /(-'" ,) / (1) - /(0) 
x. ~lS.A () . "~ 2 ~tL.l ~~ = 1 _ 0

-'"2 - X l 

= 2 - 0 = 2 
1- 0 

.2 y" [0, 1] o.rAJl.)j:i.ll.ill~I J .......... .h......p L.>i ,-?\ 

~&4~ ~ 
I 

34j(x) = x - 6x 2 + 4x , [- 5, - 3] (58 j (x) = x - 2X~3X ".[2, 3] ( 5~ 

, , 
.1o)..lA,., .:r j .) d ~w ~~ r;J,...,..y.JI 4.Y~\ 4:-0) ,o.;? 6.;l:-> 0~ .) ~\ J .......... .h......P ~
 

"ab...w~1 ~"...J' ,.)~! 

= 

~4j .d(O) .dI2)~",,=;.a::.,. = 64 - 0 = 32
2 

~L; J) .) ;J,...,..y.J I~I 4.Y r L.>i0 1..\..:..J' 32 ft/ s '-? .J L: o l..h......Jl ofl\ .) ;jI ..l.lI~ .h...... P 
. 32 ft/s Y".b yA-J1.:r 

-II} 4 J12.:r (b 
d( 2) - dU ll d(4) - d(2) 

'2- '. - 24 
= 256 - 64 = 96 f t / sec 

2 

.) ;J,...,..y.J\ ~\ 4.Y.r" L.>i 0 1..\..:.) , 96ft/s ,-?.JL: ol..h......Jl ofl' .) dJl ..l.l1 ~ J .w .h.....p 
. 96 f t /s y" ~1.:J1~l:J \ 

crl l lj..;.;.i~AWW I~4~ 1 L.> ! 

.-~~\ "'~\~~l.:.~J-'"' 

~ ..L.>JI ~..-J' crl !~I J....o:j 
~ L.>~ Lo...:..c (120 - 150 m il h) 
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~ l.J~.fl1 ul~ I.T-.u:l ,..A L... ~b jSJJl.Jl ~I ~I 
j/~ .s~." 0.5 '7'}1 J !~~ ~l;.,,1 _ ~b .,, 1 _ . ~I ? aun 

( 1 J~) : ~,) ~ ~~l 

~)\ J <J"".J'J\ eL y jU).i.L 0.;5 tl4;) ~ • -al..t 3.>5 (7 

,f)1 t..::.-;= _j (t ) = - 64.4t2 + 48.3t + 5 "-l l..u~ o.rJ1 

(2J~ ) ·il..Ai'J~ tl4;.J'Jlj(t) J JI;J~ 

.9 ~ "-l l..ul ~ (a 

.0)0 \ "-JIJ.,a> t l4;) ~'J ~~ ~ ~J i (b 

.~ ,) ~ ~~l j/ ~ 
~ 

J l '7'~ '"'~ r-:i l,.o,~ ~'JI J I."..uI,f jSJl.J~.;J 1 x r-:i .J.l.; 
~ _ ,", ~I ~1 ty ~J _ l,.o, ~ ~I..ul r-:i ~J IJ ; . ~J 0.5 '7'i i 

(2 J~) · ~,) ~ ~~l j f' 

(10 

x 

, y
- 80 ---' -

, , 
- -~- -

1( ----' __ (1 2 

--l (x) =_x 5 + 4x ' - 4x' 
!

cr" -)15 ~) I a....~ (20 

~1 .,h.. 'JI)..i ~ J,,1 

~IJ~l4;.lJ 

.r?t ~ l.J ~ ~ .JJ ~1 

..f '7'}i -Jl '7') ~ L. 

( 4 J ~) . (o? ,f 

-  (11 

_ --!- ----L._ , _. 

Jl~~~I.,,;y.,....JI,",~I~I~.,,1 I ~~I ~W I 

oh l,.o,~ l.J~ .;JI x r-:i ,).;.;.s .;4~ ~b jSJ~ ,f ..r:- '7'}I 

(3 J \i.o) : ~I 

g(x) =  2x3 + 7x - 5 (14 

j (x ) = x4 - 2x 2 + 5x (15 

j (x ) = _ x5 + 3x 2 + x - I (16 

g(x) = x6 - 4x4 + X (17 

j(x) = 0.008x 5 - 0.05x4 - 0.2x3 + 1.2x2 - O.7x (18 

j(x) = 0.025x5 - 0.lx4 + 0.57x 3 + 1.2x2 - 3.5x - 2 (19 

.s1.h.....J1 •~I J .;~ ~ ~ I,) jSJ.,r.:-"-:Jl J..w .h...p ~.,,1 
( 5 J~) 

g(X) = 3 x 2 - 8x + 2, [4, 8] (21 

j(x) = 3x4 - 2 x2 + 6x - I , [5,9] (22 

j(x) = - 2x4 - 5x3 + 4x -6 , [- I ,5] (23 

h(x) = _x5 - 5x2 + 6x  9 , [3,6] (24 

j(X) = x ~ 3 , [5, 12] (25 

j(X ) = vx+ 8 , [-4,4] (26 

0-><:1.411 hL...A + ~~I hL......J1 

~.r ;,...,-"! 20.511' ~-,L...3 



~ 0y.}JI if ~ 0 J ..L.<> ~ r-lL. ~f- ' ~j~ (31 

~J~ ,~I ~..r" 0J J..:...a..l l o ~u..:....;\5 b ! . ~~..I.i 30 24 

.~~1~J .~ lo. jji ~ ~ L..~ -;JI o .:> ~i 

h 

e 

: ..;~ l--;;Jl> J$ .)!(x) ;;Jl..lll 0~ vb 

.0..t;I? J ~f(x ) (32 

.~l:.,:.., J~f(x) (33 

.x rJ ~ f(x) > 0,0..t;1?J ~ f (x) (34 

.x rJ ~ f( x) > O ,~ l:.,:.., J ~ f(x) (35 

rJ ~~l:.,:.., J ,x < -2 rJ l?~ 0 ..t; I?J ,~f(x) (36 

. x > - 2 

rJ ~ 0..t;1? J ,x < 0 rJ ~ :i....aj l:.,:..,J '~f(x) (37 

.r » 0 

lS~ ~ ..;~ l-- ;;Jb js:J Lt...l,;s. (.)~ ..;114.hAJ1~I..l.:>-! .:>.l> 
:~Y ~J ' '';'''~J (.)l~ 

f(x) = 2(x - 3)2 + 5 (38 

f (x) = - O.5(x + 5)2 - 1 (39 

f (x ) = - 4\x - 221+ 65 (40 

f( x) = (36 - x 2)O.5 (41 

f( x) = x 3 + x (42 

lS.1>-l c.i 4-..k -;JI d..).5J1 ~L..JI ~ .wI ~ iU I ~ (43 

J ..w .h......? 0 )\':":" \ ~y ~L...i b-i . ~~ 4LJ .,;... 'j>.:>-) I 

~ t.d?c.i ~~ 0~ \ ~WJ ,~I 
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600 I---!'-T-+--+

c.i k jSJ :i.;..r.L:-J1o ) .rJ I ";"'~ j ':> .h......P 0\5 1~! .~ (27 

:'.lLuL ~ lo. ~ ..) o).f-'JI ~..l..JI 

~j j.w x~ , f(x) = - 0.5455x2 + "7.09x +2 1.45 

c.i ~I J ..w .h......p ~J~ ' f-~k~ x = 1 ~ ,~I 
(6 J l:.A) '~~! Jf-J :~\J\ t.drJ l if J5 
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( .:.) W--j.l l 

u lrJl if jsc.i ~I J ..w .h...... p ~ J I (a 

. [5, 15] , [15 , 20] , [25,45] 

.6.;..0) 1.,;...lrJIoi....j ~I u l.>-.r-: ~ 0JU ( b 

01,-:",y W lu\5J"": lS.1>-!.j ~ 0:,;1 ~ •~.".r,.;.s::; (29 

o.;J..r-<.J)' I ~lrJ l if ..t;~ C:? C1- if ;SrJl ~ l?jJ l ~) l 

C1-~ x ~ , P(x ) = _ x 3 + 5x 2 + 8x ;;JL,1l ~ ~ 

.0 $ x $ 6 ,.,;... )I ~) I.,;...~ 0.1>-1)1 ~rJ l 

.¢~ '.lLul j. (a 

' ~J .? I~ l? jJ IJ 0.1>-1) 1~r-u .r---~i~Ji ( b 

.~~ I~~~ ..J.:.j;. 0.1>-1)\ ~rJ l ~J ~) « 

i l.>- .L, ~ (J~) ~) l?.f-l l J>- ..ll l 0i ,-"",)1 .J.>.:a (30 

:'.lI..llL ~ ...ft> 1430 il.>- ..r-J ...ft>1420 

[(x ) = - 1.465x 5 + 35.51x4 - 277. 99x 3 + 

. 741.06x 2 + 847 .8x + 253 62, 0 $X $ 10 

. <.:-J I ~J X~ 

.¢~ '.ll..ll l j. (a 

i l.>- cJ! 142 3 i l.>- if J>-..lllJ~ J ..w .h......? ~Ji ( b
 

~o J~1 oi....j ~I J..w .h......p ~~ b lo. J . ...ft>1430
 

;.51 ~I J ..w .h......? 4-:-! °~ -;JI L J ')II d .f-ll.:>.i- «
 
.~ lo. jjl 4-:-! °~ ..;11 L )~ \ .,;... \.f-lIJ ,~ lo.
 



(1-1 V")..ul ) :..)'4 w 6.Jb JS J~ ..\;~) 

f(x) = ----F:- (57 
x~ - 5 

2g(x) = vx- 9 (58 

( 1-3 V")..ul ) :..)'4 w 6.Jb js:.J ..)~ I~I J.;k j.,L ~ 

x l O f( x) = - x 9 + 5x 8 (60 

2 
o(x) = x + 5 (61 
o 7 -2x 2 

hex) = I(x - 3) 2 - 11 (62 

y 

xo 

q2 + q 
( q + n A

0 n- - n 

1 D q-n Bq+ll 

~.J ' ~~~ y = x 3 + 2x2 
- 4x - 6 JI.ill ~Yo (64 

.~I oi", u,..G- 0~ .;Jlx r-:-' ~) .~...s~ 

x::::: -0.7 ..G-~~ A 

x :::::2..G-~...s~ 

x ::::: -0 .7..G-~~ B 

x::::: -2 ..G- ~ ...s~ 

x::::: -2 ..G-~~ ( 

x ::::: 0.7 ..G- ~...s~ 

x:::::2..G-~ ~ D 

x::::: 0.7 ..G-~ ...s -,~ 

.~'1 I .r.J I .;..J 1 If Js J I (x ) 6.J1..u1¢~ y.. 1 4.>~ 4JL.... 

6..l...a;:.. (44 

(-00,4) Js- o...l;\? 

[4, 8] Js- ~~ 

(8, (0 ) Js- d....,aj\..:.:. 

f(5) = 3 

x = - 2 ..G- .}4:>'1 JL.a;1 i~ 4.hA..; 4J (45 

~ • jA 

(-00, - 2) Js- o...l;l? 

(-2,00)Js-d....,aj\..:.:. 

f( -6) = -6 

O...l;\?}x = C..G- ~...s ~ ~ 4J 6..l...a;:.. J b f I >:]~ (46 

. e lf ,-:-,,?:J x ,,1,,; L....G- 6.J I..u 1j .".L~ .x> CL....G

. ~G:-!~) 

, g(b)=-4.J g(n )=80L5 },6..l...a;:..JI " g "'::"';L5I ~1 ' ~ (47 

. ~G:- l .> .r. ) .n < c < b ~ g(c) ~ ~} ,kl; 

'¢l:: f (x ) = sin x ;;J I..u 1~ ~ ~I ~WI ~I I ~ (48 

. 6.JI .ill ~I ...s ~I ~I .......w, ~ 

\ ~l (b,f(b» , (a,f(a) ~~ .> W l ~WI J:.-~." I I >:] ~ (49 

.~G:-l ~) .(a, b) o.r-JI ..} ~~ f (x) ...::...;L5 

d....,aj\..:.:. ) o...l;I?...::...;L5 b l6.JI..uI.r.iU J.AA-.>.h.....? ~ 1 ~1 (50 

. ~o? ..} ~ ~) 

~l - 4&>1 -

I~ .lh....J1 x ~ J i ~ ..G- a..a.:... ..)'4 w 6.Jb JS ...::...;\5 I~l L.. "J.>. 

: J~'1 1 i~ t.f ~ ,a..a.:... .d'- 6.J1..u1...::...;\5 \~lJ . J~'1 I .> l.;:;> 1 Js

( 1-3 V" )..ul ) .-.J\)~ .}.~ '<.2;:; 'J'+'j 

f (x) = vx2
- 2 ,x = - 3 (51 

f (x) = v'X+1 ,x = 3 (52 

2x - 25hex) = --~- ; x = -5 , x = 5 (53
x+ ::> 

...::...;\5 bj L.. ".b. ~ ,~~I ~WI~¢~..)'4 w 6.Jb JS j. 
"'::"';\5 I~lJ '~~~L::-!If~J .~:. r.-- ii~:» ii ~ ,) 6.J 1..u1 

( 1-2 V" )..u l) .6.J I..u1~ y L,,; ~~,,} J i ~Jj 6.J 1..u1 

f(x) = x + 8 (55 
x - 4 

2x
g(x) = x + 3 (56 



~~! J J'.J . x = 5 ...l:.&-~~~ I .:r-JI..J1.:r ulS" ..:..i lS" I ~! L. ~..'->
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j(x) = 'l! x 2 - 36 (13
 

j (x) = x '~ 5 (14
 

~~ ! jj>- - .~~ I ~~I~I .:r Js J )o ~ ."L ~
 
(1-3 "......J..LJI) . ~~ ..l>-

(16 y (15 

- 8 - 4 x 

.j .J.:.......J\ J \..ill J \...a; 'Y1 ..l>- a..6.; tf L. 1 ~ ..l.L'.e 0A J~ I (17 

( l-l ...... J..LJ1) ~ X = 3 ...l:.&- oL; ~ i ~I 

x'- ':I 
-

f Ix) = x - 3
{ 3 

, x * 3 

, x = 3 

x 

JI..JI~ 0~ -sJlulfAJl J'.J.l:J o L; ~1 J b jSJ";~ I~I~I 

. ~~ ..l>-~~! j~ J .0..'->J 0.5 '7' ;i .)1~';" ~GJi~b JIo..\lr" 
(1..4..,..)..LJI) 

(19 

- 8 - 4 

- 8 

c3J" 0l5:. .:r .hi L, ~~ -sJI .uLJI ..:..il5 b! I ~ ~~ (20 

.uLJI d(t ) " .j I.fJ~ .:r )1 t 0 " d(t ) = 16 t2 J I..J\: ~
 
4.Y-r--' I .h....y ~)~ ," I~\ :i..,.JLA.. ~1 b! ' i l ..li '~ \: ;;""~I
 

(1..4 ...... )..LJ1) . [O, 3j ofAJ1.j
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(1·1 U"'..J..LJ I) : x J Jb ~ Y ..:....il5 I ~ ! L. ~..'-> ,.;~ W ~)U> JS J 
(2 3x + 7y = 21 (1 

- 1 - 1 

1 3 

3 7 

5 11 

7 15 

(4 (3Y8 

8x~ 8 x - 8 

( l-I ......J ..LJ 1) .j(2) ~ .Ji,j " j (x) = r: ,x < 2 ..:..il5b\ (5 
x ,x ~ 2 ' 

.:r~.r""...l:.&-../' J'~ I e:h-- J" i..li O.? t~)~ l ~ ..u ';.,>S (6 

~ " lz (t) = - 8 t2 + SOt + 5 J I..J \: <..5" .r" U"'J I>-~ 

(I-1 ......J..u I ) ..jI.fJ \:.:r) 1t J il..li\'\: 0.,sJ1t~) lz 

..jl; 3 ~ 0.,sJ1ttA; ) ~yi (a 

. ~~1 JJ'. ~J \ ..JI 0..i.J, J~ L. (b 

w JS J \..:.1..\.4J 431.:::--- ~ ~)J oL; ~1 Jz JI..ill";~ 1~I~I 
" " (1..2 U"'J..LJI) .;~ 

_ (7y _ +-<> (8 

.. 1'7(x>I.-o 
- ~ 
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o x 

(1-2 ...... )..LJ 1) :~~ I .:r-J I ..J I .:r j5J J l.:....,;~ IJ y ~I..L~.) 

j(x) = S - Vi (10 j (x) = x3 - 16x (9 

,y J~lj "x J~I J,y--~~ I.:r-J ~L...J l .:r Js yw .r.=>-I 

( 1·2 U"'J..LJ 1) ."}",,,\'1~ J 

xy = 4 (12 



~..;JI.J~16.1b 

square root function 

dilation 

~~ I':'~ I':"" .J'> 
. ~-, J I-,.ill 

~~ 16.1 1...-1 1 

constant function 

~16.1 1...-11 

cubic function 

s.§'~ ~~~~!JlJ 

( r ~ l) ~y.l16.11...-11 

parent funct ion 

",,~16.1b 

reciprocal function 

AA.Lb...J1 ~16.11.> 

absolute value function 

O-,:!I.>....J1 6.11...-1 I 

identity funct ion 

~..;J 16.1 1...-11 

quadratic funct ion 

I.>"~:i l 

reflection 

A....> ...-116.11...-11- ..) 

stepfunct ion 

~ .>~ .;-:Si 6.1b 

greatest integer function 

~~ tJ:!~ 1 

transformation 
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translation 
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. ~ ~ ~i-, 
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D.J~ l ~ ~y::J I.)~I41b ~ 

· f (x ) = vx 

~f( x) = x2 ~y::JI41I..u1 ~.:.G-~ 

.U..JI~I 

c~f(x) = C D.J~ I ~ ~WI41I..u I~ 
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':J ':~W1 
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( r"'l) ~~I~I~t :;U t~ 

~~~I ,/ (x) = Ixl jAy-ll.: ,~I ~I A.!1 ...u jA'; .~t~1 

: ~~I y..:J1 ~ .Jl~3 ' V .Jl.."..:>J 1J5:..:.lA>~ ~~3 
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~~~~i:;Ul~ 
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~~I ":J~".it 
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G fl(x) ± k 

i ..J..>,..Jh'>.J I...u..olo..:-'~ I" I~":l . 
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~iyl~~ 1 
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,.)1..1.>-;; 1i.S~ 1 

g(x) = ~x 3 (a 
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get} = - W.2X)2 (b 

~ x .J~\ J.r- U"'~I - ,~ i L f Y" g(x) 6,JI..u1 ~ 
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J:!yVJ l .:,.:. ~L,;J I4JI ...u 1 
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g(x) == /(Ix\) 
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( S J ~) :~~~':JIJIJ ..uI(J'JS ~j. 

X2 .1' <-2 
f(x) = - .3 ' -2 :s x < 7 (21 

{ (x - 5)2 + 2 r .1';:0:: 7 

.1'+ 4 , .1' <-6 
1g(x) ~ { , -6 :S x < 4 (22 
x 
6 , x ;:o::4 

[x - 51 , .1'< -3 
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Vi , x;:o::4 
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1431 1427 1426 1424 1420 1416 1413 1411 
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.c(x ) 4JI..uI ~ f(x) = [x] 

'1"-!..J 30 ~ ~~1 ~Jv.~ .;>-T Wf' .0rJl -:..,....u b) (b 

c;JI 4JI..Ll1 ~L; .JLa;1 ~.> J5 :r J "-!..J 0.1 ~Jv.J '~k 
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(6 J~ ) . .;..J4x 

(i\,1) ~)14JI..UI .}>- ~ ,-? .il l L>""-41\ J:.rJ1 ~ (a 
2E(x ). 4J1..Ll1 ~ J~ f(x) = x 

4J \..Ll ~ Jvu .;>-\ ,L. ~L; oJ 4..; ~I ;jLl:JI.:....;l5 b ! ( b 
2~ c,L:J1.)>-cr.JI..Ll1 (J' -% ~~ ~ 'E(x ) =2 x
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, J~l : ~':JI (i~ l) ~)1 J1J..ul (J' 4.11.> JS ~l...a.> -...A...<> 

J .;1 ~}-J ,J L.a;~ IJ ' ul;W IJ ,y F 1J ' x F 1J 'tS·~···lI J 

(1 J~ ) :..,.ai\;.;.lIJ ~\?\..:.>I.?J ' <i~I~1 

3 1
f (x) = x (3 f(x) = x (2 f(x) = [x] (1 

f (x) = x (6 f(x) = c (5 f(x) = x 2 (4 

~1..uI(J'JS ~ f (x) = ..JX(i~l) ~)14J1 ..u1~ ~\ 
( 2 J ~) :~':JI 

g (x) =~ (7 

g (x ) =~ +3 (8 

:~':J I ~I ..u I (J' JS~f(x) =± (i \' l) ~)14J1..u1~1 
( 2 J~ ) 

g(x ) = ~ + 4 (9 

g(x) = .--L - 4 (10 
x+ 7 
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~WI (J' JS J g(x) J f(x) = [x] ~~ 4j~I-...A...<> 

(3 J~ ) . g (x) 4J1..u1 4.bw ~I ~ ,~':J I 

(12 ---7 ..-<>- ,.--, (11 
~-_ .. - ..-<>--,-.1- 

~WI (J' JS J g(x) J f (x) = Ixl ~ ~ 4j~I ....,i...., 

(3 J~ ) : g(x) 4J1..u1 4J.>w ~I ~ ,~':J\ 

(14 

-- -'---;'-;, - . 

....;..pJ \/4 L.... JS Jg(x) 4JI.illf<x) (i~ l) ~)I '-'I..ul ~I 

(4 J~) . ..l>-IJ JI..l>-l tSr---' J t.+-J ~I ~ 4j~1 

g(x) = 3VX+8 (16 g (x) = 3/xl - 4 (15 

g(x) = 2[x - 6] (18 g(x) = ~1 (17
X+ 

_
g(x ) - "/X4+ 3 (20 g (x) - 1 + 7 (19
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.r.:J1.u1~ J 4l4-4 JS ..) f(x) .iJI.ul ~ ~I 
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.iJ 1 .u~ ~ r ~ .;J14,.; ~I ..::...i lS' I~J I ~ ~ 

~."...Jl v OJ ,~I ~~I4,.; ~lxo ~ ,g(t) = Xo + va t + t a t 2 

..).s- ~.;J I :i.:.--~ I ..:,,')l.,..,-:J I ~ . ~I UL" a J ~I~~ I 

:.j4l4-4 JS J g (t) ..).s- J ~f(t) = t 2 (i\'l) ~)1 .iJ1.u1 

.iJ1.u1..).s-0~ 1 :i.:.--~ I ..:,,')l.,..,-:JI d ..r'd if ~L:JI ;;jl.ul ~I 

:~'JI.:r.JI .;..Jl if JS J (i\'1) 4.....; )1 

.)! ..:,,\..t>-J 7 J ,~\'I .)! ..:"I..t>-J 5 ,-;-, b........; 1: f(x) = -} (32 

. 2 ...L L,.... <.,>"1) C:::'YJ ,.;LJI 

Xo = 0, Vo = 2, a = 2 (34 

Xo = 10, V o = 0, a = 2 (35 

Xo = 1, Vo = 8, a = 4 (36 

Xo = 3, "o = 5, a = 3 (37 

2f(x) = x (28 

f(x) = x 4 - x 3 - 4x 2 (29 

f (x) = x ~ 3 + 5 (30 

f (X) = VX+2 - 6 (31 

.)1..:,,1..t>-J 4 ,-;-,b........;I J x .; ~\ ..) ifK.u1 : f(x) = [x] (33 

.3 ...L t.:... <.,>"I.; C:::'Y J 'JA---\1 1 

~ Ll i 0...l;~ 1 ~~I ":"~ I ..t>-I 0).:>1..=.......9Y I d,....:i (40 
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. c! ~\ ~ 1 2 % ,; ~\ ':> ...lY .:> \ j (a 
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. e~I .f' 4 5 0 ~~\ .:> ...lY ~ (c 

g(x) = 2f(x) + 5 (47 

g(X) =f(4x) - 5 (49 

g(x ) = 0.25f(x) + 4 (43 

g(X) = 3f(x )  6 (44 

g(X) = f(X - 5) + 3 (45 

g(x) = -2f(x ) + 1 (46 

:J4l4-4 .iJb JS ~f(x) = . ~ - 4 ",k..=....1 
.. v x + 6 

g(x ) =  3f(x) + 6 (48 

g(X) = f(2x + 1) + 8 (50 
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~ .iJW\ o..i..- c) ~ J r- I 3J.u:;...:;,~ && (51 

: ~'J I J\J.u1 ~ \.4.:..... J1J.u1 ~ ..:,, ~\ 

f(x) = x 2 + 2x + 7 • 

g (x ) = 4x + 3 • 

h(x) = x 2 + 6x + 10 • 

- a I f (n) I g(n) I f (lij + g(n) I II(a) 
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{y Iy :5 O} D 

-=.;".>\.:.y-:.J \-:LW\~.J~J'J5"""';":' .J t~l~l (52 
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f( - x) = - I f(x)1 0~ ~.Jj dJb f (x) ~\5 b ! (56 

dJ I..l..l I~ -:........; -..?I ~-4..! 1 -=,;'Y~~I.......:...o I i>.:i (57
 

.(-2, -6) 4.kAJ~ LA~ .r->. dJb.}! J.r"'}J f( x) = vx 

,4 o).iA." J-~ <r"1) 1L p i~ J.riJ1 e:..b.J ' .r:~ (58 
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,J' x '-'?' l"...\.:So ~'ll JIJ..l..lI,J' jsJ ..;l.:-:J' ~1 "";»~ .,L.:>l.> 
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12q(x) = -- (63 
x 

f(x ) = o .~ (64 
x

p(x) = x + 2 (65
x-3 
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composition of functions 
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if + g )(x ) = [ix) + g (x ) 

if  g )(x) = [ix) - g (x ) I~' 

~) I.'~WJ 

ctWl ~~.j ...,..?r-l l 0w.... .r-"\11 ~ <..r" °.JL..:.-..JI ...,....-sJ1,)..\.Y ~ 

.......~I ~I ,)..\.Y J~ l ~j ' '7''l::S 330000 -">1 432 (" ~ ,) ~ 

.~l::S 2065863 

0.J L..:.-..J\ ~\ ,)..\.Y j .......--'~ \ ~\,)..\.Y 0~ BU) .sAU) ...:....; lS bl 
.r.i'- ....... ~\ ...,.....:.-<3\,) ..\.Y 0~ , -,,> 1425 ..i.:..,., d..:....J 1~ t j ~.;J I ~ 

.A U)  BU) 4..l 1..Ll~ ~ o).•.~ 1 

&a_C:jt~ ,-:'-...s~.J Jt.J...ltt ~ u~t 
Function Operations and Composition of Functions 

(I· g )(x) = I(x) • g (x) 

(
I ) I(x)- (x) = -, g (x ) =1= 0 
g g(x) 

, ~I ,)I..\.Y\11 ~ ~I .J '7"~I .J c>J1 j ~I w~ ' \.r.-l ~ I JI.J.JJI ~ u~' 
.J 1.J ..Ll 1~ ~ wl)......J\ . \.r.-l ~ ...r .J..Ll I I~.j .J 

~ 4..u.Al1~ 'r~ I~ ',-:,~I~ ,~ l":"~~~ \.:.:.~ , L..l> 't ~ tk ~ ~b /,g .:u lS I ~! 

: ~~ 1 ~ 1 ~ ~~ l tk\.4:; ~ ;;~~~ I X ~ 

~ -;11~I . ~~ ,g j f ~1..Ll1 J ~ e:1lA> L?.Jl.......:! o J.: ~I4..lI..Ll1 J ~ ~U I w'YWI o-J5 .j 
. ~\4..lb .j g(x) = 0 

if  1I)(x) ( b if + g )(x ) (a 

(j - h)(x) =f (x ) - hex ) (j + g )(x ) = f (x ) + g(x ) 

= (x 2 + 4x ) - (3x - 5) = (x 2 + 4x) + (VX+2) 
= x 2 + 4x - 3x + 5 =x 2 + 4x + VX+2 
=x 2 + X + 5 g 4..l1..Ll \ J~j '(-00, (0) r f 4..l I..Ll 1J~ 

,( - 00, (0) r f, h <..r" J5 J ~ (j + g) 4..l1..Ll1 J~ 0 ~ 1.iJ \ [-2, (0) r 
. (-00, (0) r (j - h) J ~ 0 ).! \.iJ . [- 2, (0) r.J' f , g J~ e:1lA> r 

(7) (x) (d (I' 1I)(x) (c 

(l!-)(X) = hex) = 3x  5 (j . 1I)(x ) =f(x) • hex ) 

/ lex) x 2 + 4x = (x 2 + 4x)(3 x - 5) 
(-00, (0) r h jf<..r" ulS J ~ 

=3x 3 - 5x 2 + 12x 2 - 20x 
4..l1..Ll 1 (" lA.,., 0 )~X = -4 ) x = O~.J 

=3x 3 + 7x 2 
- 20x(l!-) J l>..o . L; \.iJ 'i ' . (l!-)r / . L! • . .J""--P / 

\ (- 00, (0 ) r f , h <..r" ulS J~ 

. Ir Ix *0 , x *- 4, x E R] . (- 00, (0) r (j ' h) J ~ 0~ 1.iJ 

57 ~b ~~~ JI~....JI~ u~1 1-6 V"J..lJ1 
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~I~~"';;J 

~ J ~..tJ I~~ ~ 

~ ~ .~u~1 

~J ,~~ I..tJ lz:-o' 

J:.. u ~ ·'r " .P.-" 
~~IJ iL ~IJ i ~1 

. ~I .;I 

\ /
', I I~' . .. . ,..-. "".j",;' " ., '..: 

~...:;JI ~ JIJ..Ll1""";;';; 

go f,fo g u ~'-i \ ~ ~ 

u ! ~i ~ .u ~u ~b 

~ _ ~ I ..u! ~ JIJ..tJ\ ~~ 

2J~ 1 

[f 0 g J(x) =x 2 - 8 x + 17 

L...t..![ g 0 f J(x ) = x 2 
- 3.:,sJ 

<?~ I~lj . u ~u~b 

. ~~ ~ " u.)·l 

[1 0 g](2) (c 

I 
I 
I 
I 

~lJA~ ~ 
I 

(g 0 fle x) =g[f (x)] 

=g(x 2 + 1) 

= (x 2 + 1) - 4 

[f 0 g ](x) =f [g (x )] 

=f (x - 4) 

= (x - 4)2 + 1 

= x 2 - 8x + 16 + 1 

=x 2 - 8x + 17 

[ g 0 /](x) (b 

/ h:) = x ~ + I 

. x = 2 \...J.:..y a (j...J\ c) 4).>:. ~ c;J1 [f 0 g ](x ) .;JI..u1~ ~) 

., ! _ 8" + 17 ~\';'~ 2 .....:.:~ [f 0 g ](2) = (2)2  8(2) + 17 = 5 

gh) =\" - 4 

f 1.0 ~ x .J- ~•.•.,dx  ·ll ~~ 

: .j~ ~.).s ~,.,u <g(x) = x - 4 , I (x) = x 2 + 1.;...;1S 1 ~ 1 

[10 g ](x) (a 

~1 ~4~ 

: ~~ , ~, ~g~/ ~' olJl ~~ ~--,",,= 

[1 0 g ](x ) = I [g(x )] 

J~ ~ x ~ ~ WA l o g AJlolJl J~ 0~-, 

.1J~ ~ g(x) 0~ 0 i ~ g AJlolJl 

: .j~ ~ JS .j [/0 g ](x ), [ g 0 I](x), [J 0 g ](3 ) ~,.,1 

f (x) = 6x 2 - 4, g (x) = x + 2 (28 f (x) = 3x + I, g(x) = 5 - x 
2 

(2A 

f J ~ 
[1 0 g](x) = I [g(x) ] 

0112.>-'j "y = x 2 ~.;J I ~Ll..lI,., Y = x - 3 ~I :JI..u1 c:~ .:.r y = (x - 3)2 ~ I ..u l c? I JtJ,,1} I ~~ 

~b ~ ~~l ~J .:r.JI..u10 ; c:..ul l..ift ...r-'..) . ~ ,.,1 ,-:-,.r':' 3 1c.> ) ~.:.r c?-~ c:..u l l..ift 
...s?i~ b~J.:..y 

~lJA~ ~ 
I 

.~L:.JI JI,.,..u1.:.r :Jb JS J~ ~ ,.,1~ < .j~ ~ "Js.j (I + g)( x) , if - g )(x ) , (I· g )(x ) , (~) (x) ~ ,.,1 I 
f(x) = x2 - 6x - 8, g(x) = vx ( 18 f(x) = x - 4, g (x) = \/9 - x 

2 
(lA I 



o [x I X E R} .Y"l og J~ 0\-i ,~! ':> !..l.Y'')I1~J~ .Y"2 JW\ .j g ,I .:.r J5 J~ 01~ 

g(x) ~.;ro 0."s:; c;Jl g J~.jX ~~ 1~ 0~1 0 g J~ 0 \-i g J~)/J~~ ':>y} ':>~,J~ 

· / J~ .j ~ .:>~Y' 

:~~ I j-iJW1.:.r I..JS ,j l og ~,Jl ~ '''·UJ.r'J1 .:>r.AJ1 ~ l og 6J1.ll1 J~ .:> .:i> 

I(x) = ---!..-l ,g(x) =x 2 - 9 (a 
x + 

~~/ (x) = x ~ 1 ~ ~~ ,~I .:> I ..l.Y\l I~g(x) = x2 - 9 ~~ L; 13l o g .:>~)' 

~~ l x ~ ~ J~I .:.r ~ L:.;13 liJ \g(x) '* - 1 L,.,~ ~l.,;.. ~ ~\ ,g(x) 

2 
o (x I x '* ±2V2, x E Rl.Y"1 0 g J~ 0~~,J • x = ± V8 = ± 2V2~,J ' x - 9 = -1 

:[f 0 gJ(x) 0'l1 ~ 

[f 0 g ](x ) = j[g(xl] 

=/(x2 
- 9) 

1 1 
2 Zx - 9 + 1 x - 8 

~ lo g :l.: l:5~ ~,J .x = ±2V2 L,.,~ ,Ji ,x2 - 8 = 0 L,.,~ dj ~ .d' + 8 01.b-'1 
x 

.(x IX '* ±2V2 , x E R} LtJ ~,J [f 0 g](x) = _ z_l - o .;~1 
x - 8 

I(x) = x 2 
- 2,g(x) = ~ (b 

02 ~ c,;h;,J g(x) ~:.r ~ J5 t::) ~ .x ~ 3 ~x ~~ , g(x) ~~ L:.;131 0 g .:> ~':1 

[x I x ~ 3, x E R]. .Y"10 g J~ 013liJ 

:[1 0 g ](x ) 0'l1~ 

/og~~ [f og](x)= /[ g(x)] 

s (\') =~ = /( "';x - 3) 

f(\)":~x.:.... "./.... ~~~ = ("';x - 3) 2 _ 2 

= x- 3-2 =x - 5 

.b.rJ~ ..L,A..o L:J l:...jl og J~ 01 '1) ,~I .:> 1..l.Y\II ~~ .Y"x - 5 4..l1.ll1J~ 01.b-'1 

. (x Ix ~ 3, x E R] LtJ~ ,J [f 0 g](x) = x - 5 ~~ j.l14..lb 013 liJ \ x ~ 3 

4..l 1.ll \ J.>.:>I 0 ~ G:- ':1 1.;,-:-:>- '1 ~ L:-:J \ ~Wl~I I~I 

~I:.r\ ~f;-~I~ oy = (vx=3)2 - 2 
4:;; L:-:J I ~WI .j 6..>-L:...l1u L;K,. ':1 ! ~I .Y = x - 5 

: -~I \~ .6...a.J \'"L:' <..S"" 0 

.:,.;:a1..l11,•• ll-?.. -It..u.:i 

-r~~":"";~ IU-

w~ '~~~~I..>J 1 
J I" ..>J , .:. "./~~ ,~I 

.1.>'!' ! """"! ~I,,W.,s::; "./ ~ 

0~,,~~ 1~ 

~..l.YL-J 8 ~5 :Trace ~:~mm I 
000J!~...J x = 3 ~ 1~ <.?iJ l,JI 0 g J~ ~~~ 

I 
~&e~ ~ 

2I(x) = %, g(x) = x2 + x (38 I(x) = v'X+l, g(x ) = x - 1 (3A I 
--) 

~ ...;1 <.?I .~ ~I j-iJb J )6JI.ll1~ o .:>~ [ if' uL,., K:JI,J J-.OLi.:.l1 .....1.; .:> ~ ~I u l.;4-JI LS..l.;- [ 

o hY'~; .J~ ~ <)\;..f, g) ~b ~ ..!1 \-i ,Il uL:... 4..lb 



~1.3 4.;:;s 4r1.Jl1 ~l:4S 

I (x) = x o-4l>...J16J1..l.l l l..+-ol.5i iJ~ 'ii ~J .1I(x ) = [f 0 g ](x ) iJ~ ~!, g ~b~Ji 
- : ..;~ L.,.., j s- J 

h( x) = -Vx 3 - 4 (a 

~ ..;1 LSI .g(x) = x3 - 4, !(x) = Vi Jl::.>..; L:.;~ LiJ ~x 3 - 4 6Jl.ill ...r::~.J\ J-W1r II iJ\ k>-'J 

- :~~J , g( x) = x3 - 4 ,j(x) = :.;x ~I .ill ~? II ~ L:5 

3lI (x) = Vx - 4 =Vg(x) =![g(x) ] = [f 0 g](x) 

h (x ) = 2x 2 + 20x + 50 (b 

Iz(x) = 2(x 2 + lOx + 25) = 2(x + 5) 2 :~~ :J1..l.lI 0 -y1yo-\l dl J=.W~ 

:f~J <g(x ) = x + 5 ,j(x ) = 2x 2 ~\ .ill ~? II(x ) ~L:5 ~";\ ,,:?i 

1I(x) = 2(x + 5)2 = 2[ g( x)]2 =! [g(x) ] = [f 0 g )(x) 

~~~ ~ 
I 

1 lI(x) = x2 - 2x + 1 (4A h(x) = x + 7 (48 

.~ 20 J~ 60 L.>. 1~~oJ~i ..l:-'~ ,-:", ,,.....WI ,-:",Wi l.5 ..L>1~ I ~,» '::" ~';" 
. 4:-i i,; jsJ~ 15 )~~ u\S ,;) bjJ.~ 

.4:-i i,; t ~~~ 1.5.?-)l1~J , L ~~ J 6J1 ..l.5 A j:h;.-J'6.>-w W I..L>l ~~b ~Ji (a 

. L + 40 o..!y-aJ\..»- JybJ\ ~L:5 ~ 1..iJ ~~ 40)~ ""';' ~..»- ~je~I J}> iJ1..::.....:

~I ...?f 0\ ~J . L ~ 20..::.....:- <A(L) = L (L + 40) = L 2 + 40L ~I ;;""'w 0\ ,,:?i 

. I ~ 0 c; l;J~ lr)\ I ~ , L (I ) = 20 + 151 :0 ~! <o..L>I) 14:-iL:lI ..) ~ 1 5)~ ,;) \,;) jJ. 
~.»':'I~;" 

..."..uJ 1~ w~ 1 J.o-t: 
~ 6JI ..l.lI . lA ~ I~L..J . A 0 L ~Ji (b u l ~~}A J l4.c':il ':"" 

j Li.LJ1 ~~ ~rA 0 L = A [L(t) ] 
w'l~ 1;.1 ,~~ I .."W·lj 

/.(I) = 20 + 15/ =A(20 + 1St) 
, u,;:. ~ .."w':i1~ wJS.: 

A(L) ~ L .:r-";l ..u (20 + J 5 1 l ......,.~ = (20 + 15t)2 + 40(20 + 1St) u4JS ~ 4:.;..G ~i~j 

.~=225t2 + 1200t + 1200 

' lr)1..) 6J \..l.5 J,k--JI ;;""'w A 0 L 6J \..l.l \ ~
 

~~~I ';;';"w JL....,.;,i 3 j:h;.-J16.>-w ~ r).; -:.J)l lr rS «
 
..:.>w J L....,.;, i3~\;;,.,..w~j .~ 1200 ,,:?jL...;j20 x 60~~I~I;;""'w
 

.:;1 ~ I dl ~~ 6J,;)WI ~J .[A 0 L](I) = 22512 + 1200t + 1200 = 3600 L..~~''J I
 
J~ o" I ~?~ -.:.uJ.5J ,L(I) J~ o" \ ~?~ ~U\ lr)\ ':;\ ~J . t = -6.88) t ::>;: 1.55
 

.L;:~ 4:-ii,; 1.6 ~ o.:;.. l..r" 3 ~l.,.2.:j u~1 ;;""'w 0~ ,~.rJ I 6Jb
 

~~~ ~
 

W < o.:;..~WI '7";Ah.\ '7"r-W10R t ~ ..»- 15% .)..\A..o ~ ,y ":? ..!~ ~ ~t IJ ~i (S I
 
' '7''r-W 1~ if J 4J 100 .)..\A..o ~ 4J...l>-~ ~w t!J
 

. d j C .:.r.J I ~ o.:;..t;l;) \ olA,y ~ (SA
 
, 

~ l..+-o js ~ 1:'\... ) . [d 0 c](x) .s [c 0 d](x) ~) (S8 

.~G:- l L"'J ~ J9t I';"'" ~ d oc) c od ~.rJI ":?t (SC 

J~~l~ 1~1 60 



, m(v) ~R~I~AJIJ ,......." ."........' (21
 
l -E..- 

C2 

;;J;5 m J ~l:.l\ .) ?.jr-L 300 L$JL;J s-.,...al1~ .rr' c ~ 

(4 J~ ) . 100 kg~\'1 ci::SJ~l:.lI.) ? v~~.r.-'"'..~ 

·~~1 .J..r. ~mOJ I ...u \ J~~.l~ ~Y J-" (a 

. m(lO), m(lOOOO), m(1000000) ~) (b 

~ L...w. m(v ) OJLill c!WI ~I .)0 ~yL ~ ( c 

. 1~ 0.2 V 

~ , h(x) = [1 0 g](x) .j~ ~ ,_/4 k. jSJI, g ~b ..,\;~) 

(4 J~) . I (x) = x .~~I OJI...uIl.+- ~i .j~)' i 

hex) = ~5 - 8 (23 hex ) = V4x + 2 + 7 (22x + 

hex) = [-3(x - 9)] (25 hex) = 14x + 8\ - 9 (24 

hex) = (.yx- + 4)3 (27 hex) = ) 5- x (26 
x+ 2 

hex ) = '1/4 + x (29 hex) - 8 (28 
x - 2	 - - (x -5)2 

. m kg ci::S~ A ~rJI Jy1 ~ ~ I lS:.:.U~ (30 I 

~~ h ~ , A = ;:vOJ\...u~ ~l:.l \ ...) ? v~J~ !J~J 
. 6.626 . 10- 34 L$JL..; 

OJ '1~ 25kg ci::S ~~rJI Jy1 j...;OJb ~J\ (a 

'~r 

.~~1 .J ..r. ~OJI...uIJ~~.l~~YJ-" (b 

~rJI Jy1 ~ J l; ,~l':J \ .) .J\.:..\ 8 ~~~\	 !J~ I ~l « 
.h OJ)' J., 

..:ASrJ1 LSJ.>.1.) ..:A.,:::-..JI ~.)~~ 1 ....4:I~J (31 

-4) -;JI ":"'~I o- 4% L",)..\.i. ~.f--' ;;j~J t;;1.J~~J
 

, f(x) = x - 300000 .j\ ..r") \ .J \e..J300000 ~~
 

(5 J~ ) . hex) = 0.04 x
 

u4i ,J\e..J 300000~ ~) (x) ..:.,.~\ ~ ..:...;LS I~l (a 

·~~ 1 .J..r. ~h[J(x) ] OJ\...u ~ i if[h(x) ] OJ\...u~ OJ~ \ jJ 

.(;~ ..:...; LS b) ,~I L",L;~ -;JI OJ ~1 ~ ~) (b 

.U\ ..;.U;.) J 4.J 450000 

~I..ill (I+ g)(x) , (I- g)( x) , (I · g)(x) , ( ~) (x) ~Ji 

J IJ...uI,J" JS J~.lJ.>. J , ~'4 k. JS .j ·/(x) , g(x) 

(1 J~) :~l:J1 

3f(x) = 8 - x (2 f(x) = x2 + 4 (I 

g(x) = x - 3 g(x) = .yx

f(x) = x 2 + x (4 f(x) = x 2 + 5x + 6 (3 

g(x) = 9x g(x) = x + 2 

f( x) = ~ (6 f(x) = x - 7 (5x 

g(x ) = x3 + x g(x ) = x + 7 

1
f( x ) = vx (8 f(x ) = ~	 (7x 

g(x) = 4.yx- g(x) = ~ 

f(x) = VX+6 (10 f(x) = VX+8 (9 

g(x) =~ g(x) = VX+5 -	3 

.~~ I JIJ ..l.lI ,J" cJj jSJ [j 0 g](x), [g 0 I ](x), [j 0 g](6) ~Ji 

( 2 J~ ) 

f(x ) = 2x - 3 (11 

g(x) = 4x - 8 

f(x) = - 2x 2 - 5x + 1 (12 

g(x) = - 5x + 6 

f(x) = x2 - 16 (13 

g(x ) = x 2 + 7x + 11 

f (x) = 2 + x4 (14 

g(x) = _x 2 

f(x) = x_ 
2 

3 (16 f(x) = ~1	 (15 
x+ 

2 + 6	 2g(x) = x	 g(x) = x - 4 

f(x) = %(18 f(x) = VX+4 (17 

g(x) =~ g(x) = x 2 - 4 

f(x ) = VX+5 (20 f(x) =--4 
x (19 

g(x) = x 2 + 4x - 1 g(x) =Vi+8 

http:OJI...uIl


30°C ~J~ ~ j~ U~? ~r J ..lo..o v(m) ':>\5 1 ~1 I ~~ (50 

~ , v(m) = (24 .94~)(303) dJl..l.l ~~~l: J5J ~~ 

.J .,..J5J r'.r:-p~ ......u, jL;JJ "Jr-l l a.:s::JI m 

.l",\.:.....,y--i ~dJ I..l.l I J~ ~ ~~ ~y J>'> (a 

"Jr-l l .d..:5 -.:....,;\5 b ! j WIU~? ~r J ..lo..o ~ ji ( b 

. 30°C ~J~ ~ J.,.. J5J ~I .r:-»145 

jWl a:s ~ b; \..~ j~ u~? ~r J ..lo..o A~ (c 

~"Jr-l l 

. -:.r.=Jb~; "J.P'~dJ l..l.l I~1 (d 

a (x ) = Vo g o h](x) .:>~~ -t.s.h J I J ~ ";'; "j..:; ~Ji 

: ';4 ~js .j 

a(x) = V (x - 5)2 + 8 (52 a(x ) = (Vx - 7 + 4)2 (51 

a(x) - 4 (54 a(x) = 3 (53 
- (v'X + 3)2 + 1 (x - 3)2 + 4 

J~ ~~",; ~I~ .:i.,.. J ,~'1 1 JI J..l.llif i;f ) J5J fo g, g o f ~JI 

:dJl..> ulS .j ~ rJl dJb 

2f (x) = VX+6 (56 f (x) = x - 6x + 5 (55 

2g(x) = V 16 + x g(x) = VX+4 + 3 

f (x) = -2 6 1 (58 f(x ) = Vi (57
x + 

g(x ) = 4 -
4 

x g(x) = V 9 - x2 

dJl..l.lI ~.....; r dJUI o-U c) I :;.:l~'::'~ " (59 

. ~I 

f(x) I g(x) 

x+3 x - 3 

4x x 
4" 

x 3 {IX 

ifCjjJ5Jfo g ~ji I ~~ (a 

' Jj~1 Jj~1 c) Jlj..l.l\ 

1< ......s s . Q)l,J1 --...w, ~ (b Iu . - J ~ 

.J lj ..l.l l if Cjj 

,~ JI..l.>-;11 i.S~1 J Jlj..l.ll if Cjj J5 j. I ~~ (c 

~I 4...kA.l\ ~ ~~~ c..r"ts:.,u)l\ Jr--' r-".;I 
."):>L:..:..J 1J:,L<J 1.:r. .i.L..oI}1 

'c..r"ts:.,u)l l Jr--' dJ ~ L....~ I ~ (d 

if J5 l?jL.; ~I (r")l1) ~) I dJl ..l.lI \.. ~ (e I 

~[f 0 g ](x), [g 0 j](x ) 

.:>~~ g(x) ~) 1 ~1.:''3 ( f I 

" ~ 
.<.)~ ~ u15 c) [f 0 g ](x) = [g 0 j] (x) = x 

f(x) = x S (c f (x) = x - 6 (a 

f (x ) = 2x - 3 (d f(x) = ~ (b 

~ , h(x) = [fo g](x) .:>~ ~,_;4 ~ ~f,g -:.r.=J b~JI 
. I (x ) = x --4~ I ·dJ l..l.l I-:.r.=J I..l.l 1 if ~I .:>..,s:.; )II 

h(x) = ~ _ .1. (32x 

h(x ) = V- 7x + 9x (33 

h(x) = 2x~ 1 + ~ (34 

h(x) = x2 
- 4 + 3x - 5 (35 
x 5x 

,-;,} 1.)1~l;,]1 ~';"';4 ~ js'.j f (0.5) , f (- 6) , f (x + 1) ~JI 

:~~ i ) 1)1-? if ".?-

f(x) - g(x ) = x 2 + X - 6, g(x ) = x + 4 (36 

f(x) + g(x) = ~ + 1 - 1, g(x ) = 2x (37 
x x 3 

g(x ) = f(x) - 18x 2 + Y)-, g(x) = V1=X (38 

:';4 ~ J5 .j [f 0 g 0 h](x) ~JI 

f(x) = Vx + 5 (40 f(x) = x + 8 (39 

g(x) = x 2 - 3 g(x) = x2 - 6 

1h(x ) = x h(x) =YX + 3 

:<.)4 ~ dJ l..> u\5 c) g(x) ~j~ ' f (x) = x + 2 -.:....,;\5 b ! (41 

(f + g )(x ) = x2 + X + 6 (a 

(i) (x) = i (b 

: <.)~ ~ dJl..> jsc) g(x ) ~3~ ,f(x) = V4X-.:....,; \5 I)! (42 

[f 0 g](x) = /6x/ (a 

[g 0 j] (x ) = 200x + 2S (b 

:<.)4 ~ dJ l..> jsc) g(x ) ~j~ 'f(x) = 4x 2 ':> \5 I~! (43 
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lA.~ (.J~ s?1 ulr-iJ1 .r-ill ~\'I ~I..UI :T' JS ~ ~I 

. o~J 0.5 ,-:",}i ~l ~L:.;,. Ji o..\.: l? 4.J1..u1 

-.;\1 \J IJ..u Il:?i 1~...l.Ll".o ~.J~I (16 

~JJ~I~~\~I~ 

f (x) = Ix - 41 - 3 A 

f (x) = [x - 41 + 3 B 

f( x) = [x + 41 - 3 ( 

f( x) = [x + 41 + 3 0 

~ ~ ,g(x) = - (x + 3)3 4.JI.ill f( x)(,\II) ~)I 4.JI..u1 ~ (17 
.9~ g(x) 4.J1..u1 

:T' 4.J b JS ~}.; ,g(x) = Xl - 36 , /(x) = X - 6 ..:..,;l5' I~l 

. 4J~ ~Ji ~ ,~\' \~I..ul 

(f) (x) (18 

[g 0 J](x) (19 

C ~~\ u~J..u l ~W I JJ~~~ 13JI~' ~j~ (20 

o).r-JI u~J ~ ~ b ; -?\4.J ~W'J .o) .r-J' ~J ~ ...r'~ 

. F = tC; 32 ifF ~~~IJ C ~~I 

. F -F7'.J ~ 4.J1..l5 C --....:51 (a 

.C= [f o g](F) (.J~~g J f~I~~."i ( b 

O~~ J 4.J\.;..,jJ ,,/4 L,.. JS ,j ') ,i ...r'~ /4.JI..ill (.Jl5' \~ l ~ 

. .J~~ ~~ ~i ~.!.>. J 'O~Ji 

f(x) = x + 3 (22 f (x) = (x - 2) 3 (21
x-8 

2f( x) = x - 16 (24 f( x) = V4 - x (23 

:x,j 4.Jb ~ y ":"';l5' I~ l \.. ~~ '.;4 L,..';";~ JS ,j 

x= y2 - 5 (1 

Y = Vx2 + 3 (3 

t=~-==:_~J 
! I I -I~ '1u -8 L 

~\.i. u ')~ 3 ~ u1).;-.lJ ~.Y' ~l.A.:.: 1 ':' 1.J~ ~joA (4 

o..wl u~ lj \ ~~ ,u~L. .';:../)\; J J'l '.YUI :T' ;.,r:- ."r '.YL. J5 
·415 o..wl o- 'lL.J 15 ~l.A.:.:"';~ ,u~L. ...:.,J\;J Io

. u~U I:T' x o..u o}-:-.... ~,j J~~ c(x) 4.J1 ~ --....:51 (a 

.c (2.5) ~Ji ( b 

.&~l J ..r.J ,c(x) 4.JI ..u1 J~ ~ (c 

:lA.I..uJ o~~i ~I ~1..u\:T' 4.Jb JS J~ ~~ 

: ~\' \ ~1 ..u 1:T' 4.Jb js::J } A......\l IJ Y&WI ~Ji 

f(x) = x3 + 4x 2 + 3x (8 f(x) = 4x 2 - 8x - 12 (7 

~ x J~\ J y-~~ -.;\1 \uLiJ\.,J 1l:?i 1 ~ ...l.Ll".o &-t .J~' (9 

_x2 - yx = 2 A 

x3y = 8 B 

Y = [x] ( 

_ y2 = -4x 0 

~ 

..:..,;l5' l~lJ 'x = 3 ~ :i..l.,a.;.. ~\'I ~I..ul :T' JS ..:..,;l5' I~ l \.. ~.!.>. 

.4.J lj ?U~u ',-?fi ,.;~ ') :JL.a;')1 I~ t.f~..l:>J ,:i..l.,a.;.. .r-i'

f( x) = { 2x , x < 3 (10 
9-x , x2':3 

f(x) = x - 3 (11
2x - 9 

:[-2,6] or-iJl ,j ~\'I ~1..u 1 :T' 4.Jb js::J ~l J ..w .6...p ~Ji 

f(x) = VX+3 (13 f(x) = _ x4 + 3x (12 





•(domain) J~I 

.~~I~,;aI~j4llrl";~Xw~I~~lk~ 

, (range) loS..l.eJ1 

.~~ I ~,;al ~j4l1rl";~ yw~I~~ 1 k~ 

. Ifu nction ) 'aJ1~ 1 

~~~ IJ~J~ I~~JS~~->=~~ 

.loS....I.4J I 

. Iend behaviour) ~~I J:!.4UI ~~~.,Lu 

....,~~Wl·IJ"" x ...... --- Lo~ · t.......J lf (x) ~I .';_ '.!J"or-' " - .~ ~ _. 

. ( x ~ -00) ~~~Lo ..,..JL... J i (x ~ +00) 

. Iasy mp tote) ":IJ~I.b> 

.~~I Al I..1J1 J.:4i A:..A '":'~~ 

,(one -to -one funct ion) ~~I 'aJI..1JI 

.t-.~.~i~~ ~lS'l !~~ I~ I ~I - - - Al l.>c--= . .3-: _ . .J. ~ '="'" 
. A.bi:, 0-A ~i ~ Al 1..1J I ~ 

,(inverse function) ~I 'aJt.JJt
 

I~!~-, I~! 'lS...P-~~ A!l.>f,f-l ~1..1J10-A JS w~
 

:wlk~l~
 

· f ( f -l(X» = x ,f-1(f(x» = x 

/ J 4--- / lS"'-A 

0
"----/(')---"'0 

--f -'(X)""'--O 
/-1 lS"'-A / -1J4--

,<Con tin uous func tio n) ~l 'aJ1.JJt
 

\fi ! W I~I Ji w ldb4j ~ I 0-A L2.~~,;aIAlI..1Jl,="",
 

· .wY~wi wJ.> L2.~~~I ->=~~
 

w~I0-A -lSl:aJ w~..l.:'.!Jl.:..2. • .31...La:i....".i I ~ 

.<uuL....J1 

1~~1 

: I~ -.sJ~ 'j .;.,1~1,:r 1fJ ,) w..rA-- <)4k.o ;.)~ J5~ 

a4a3a5 (1 

- 24.\-8y5z 
(3

16x2y8z6 

s r2nt (4t36 n 3/ 

~.u:sJ1 ~ ~L; ~4 4j(;SJ1 0 ~ , ~~ (5 

,7.5 x 103g ~ a:5 ..:...i lS 1~\.3 .~I 

~ ci l:5 W, 1.5 x 103cm3 ~j 

:<)4 k.o;Jb J5cr:~~Ji 

f(x ) = x - 3 (7 f(x) = 2x + 5 (6 

f (x) = ~ x - 3 (9 f (x) = - 4x (8 

f(x ) = x; 1 (10y=iX + 4 (11 

~J .'j ii ' -.s .r'-)U ~;Jb <)4k.o.:r.:Jb J5..:..jl5' I~ !.>.I>

:~~! 

f (x)=2x + 5 (13 f (x ) =x - 6 (12 

g( x) = 2 x - 5 g (x ) = x + 6 

";W)J5~J ,.;.,\' l;.)4 41 1 ;~~ 1 ~l.W (14 

;.;K; ~f(x) = 0.5 x + 4 ;jLl.JI ..:..j15 I~\, .Jlu O.5 ¥ 
~.Y' 1 -1(x) ~Jl> ,.;.,u W'j I ,:r x 4-::J!~ l...a.. ;~I 

.~ \ ~ L. 
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I '~~J l\,,'fh.... =-t-.r- -~ 

exponential function 

",..::~I ~I 

exponential growth 

~I J-4l.> 

growth factor 

~~IJ~"lI1 

exponential decay 

J~"lIIJ-4l.> 

decay facto r 

!J 4!J~ I!2; 

~~ I.,....:JI JI-,.) Ji,Ai • 
- . ~ ~ 

J ~"lIIJI-, .) Ji,Ai • 

. ~~ ~~ I 

':' I~ J I-'.) ~ ':""'J.) 

. ~~ .)-, ...u..J 1 

W'.vw.obeikaneducalion.com 

.Lo. loMJ 4l~.)..o-J , ¢ ~ Y = 3 x ;;JIJJI ~ 

.¢ ~ ;;J I-ll i j. ~ .bWI ~J 'r-:i JJ ~ ~i 

- 3 -2 - .! 0 
2 

3-3 =..!... 3 - 2=.! 
_2 V3 

30 = 13 2= _ 
27 9 3 

1 3 2
2 

3 _ 

31= 3 32 = V 27 32= 9 

~jl:~~ 

~ ! .JL.Ao .) ~l ~l ~ ¢J?Jl I ~.T. ~.Y-~I jA 
v"'t>.....:.i 5 ~l ~"1~.:.r ~ J5 u ...) bk9 ~ v"' t>.....:. i 5 

Ii:>':'>~ ..:r.jJl.)..\$- .)I.)..i::---' "K.. JL..))'1~\J..:r.?' 

.~i I ~ l:.) ) ..l:r,ll 

~x~ ,-....A.;yJ\ \i:>~y = 5 x"h~IJ~I~ 

.J L..))' \ o .)~ ! o \.r'.)..\$

(R)~I.) I..u::'-;{ 1 k~ 

(R +)~~I~I.)I..u:: ·"ilk~ 

x 

WLu 4... (~,'-:i t J t 4..\t t . , Lc.43 
.. ..... J '--':. 

Graphing Exponential Functions 

4 
2 -

j(x) 

.(W ) ~yJl ~1.) 1..\$-'11 ~~ Y' -S.4JIJ ,(R) ~I.)I..\$-·'J I ~~ Y' J ~I 

~i>A~ a 
.Lo. I...\..o J 4l~ .)..o-J , ¢~ Y = 4x ;;JIJJI j. (1 

-4 -~ -2 -l 0 1 2 :l 4x 

-t • 

j (x) = b", 
b » 1 

~I J~I Y' u,.:'JIJ ' G.o ~ .)..\$- ifL. '1 1~ ,y = 5 x o.)raJ l ...?...;J1;;JI-lli ~ I~".:.'I ~t 
. b» 1 ~ ' f( x) = hX o.)raJI...? ~ c;J 1~\l1 r-:J1 ;;J b Y' ~'1 1j\J-ll1t!yi ..o-IJ , ;;,;:,\11:i..lIJJ4 

. ~l '7")Z .h:> ~Y-~ '1 \ ;;JI..ill JWI~\ c)J 

.o..l:\? ;;J bf ( x ) .:.> ~ ~jJJ .x r-:i 0 .)1.; W5 .) b ; f (x ) r-:i.:.>1lv- ")\;~..i.5 





































































































































































~~t~t 
Parabolas 

y"j ,~ l...aA.lI j~ OJ.:>L:...J \";;) 1e:L '-:"".P ~J,;.- ~L,1,J\~I 
c: ,vl5:..&P~O?(";;)\J'~)~\""'oi/j ) ,-:",,'p 

.0j ))1~ ~.r-~.;j\ 

..wljJl~\ 

A, B, C ,~ ,Ax2 + Bxy + Cy2 + Ox + Ey + F = 0 <../' '-;.k j..;...JI ~I ..:..>'h W .... WI oj..raJ1 

...r Jj ) J ~ ~~ r:---J '...fJ j>v & J5 ..b W 1~~;Si Oj~ ~Y J .\j Li....:> i ~..:.......) )1...l.Yi 
.j..a..iJI\..u, 

~X-:> ~\.>. ~ .}I loW\ ~~ y" ~-431 j:-JI 
loW ' ~~ ,-?4 1r l y" vl4J\ ~I .~ 

~ ol..... . , II • - ;;:)~ ~ ' ..c. I • · - J5 ~,j (' -II.., - . 11'-./ j.:r.' ~ . <J 'r" . ~ -..r -~ 

.J:.l..l.l1~ i ~ ~.y L,:,~ L:;I) 

jWl j J:l..lil ~ ,.pr-JI ~I J?" ~L.;.. Vl5:....!1 ~IJ 

c:blZ~";'-:' J .yWI.;,j>'A ~\ 1 ..u, ~..J 'OJ))~ 

~I~I ""-;J ....,...i)1 ~W\ j~ e VL~\~\ 
c!'...J ' ,-? j~ 1 ;}~ ~Wlj~ ~ d..,)r-JIJ OJ)) ~ ojW I 

.V l5:....! \ ~\~ ,-?j))I;) \ u» 
.»:-i.)l L,;.~ 8 l5:.. Lili.; L,:,l:>..:... ~ ..;Jlj 11 =F 0 ~ ,j(x) = I1 X

2 + bx + c ~.rJ \ .;jl..li\ ~\...., -:'-' j) 
l.~ V l5:....!1r .... WI ..bWI )~-y ,,-?X-:> u~ VL~\ ~1 ...A: .rU Jk.;......1 ~J .J.......i .)1) 

.j W I) ~\ .)1) 'J.i..,J.)l ).»:-i.)l L,;.~,j~ 

I ti'!1II1U4:0L""'l 
~ ~·FJ-¥~ , 

~~I J I.3..1J I':""y 

' ¢,~~.3~.3 

Ij~~ I~ 
t"w ':':i~w j.b.i • 

.¢,~ t¢...o'~ ,ililS:A 

t"w ':':i~w ~'I • 

.ililS:A 

~.3~IFI 

conicsection 

,?,",~1~1 

locus 

~lMJIFI 

parabola 

.j~1 

focu s 

J.:cJ..1J 1 

directrix 

J,:.~ lj~ 

axis ofsymmetry 

V"\~ I 

vertex 

l?J~ l~-"'1 

latus rectum 
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-?-UIJ ' JJ~I ~I.) W' t}14J1 ~I..}Y .\bA; P(x, y) 01 vi'pi 
<f'1)1.:.r:; .l.o.:-lly FV =P ~ , Fth-sp, k) o.jJY.J V(Iz, k) .......1J 

~I..}Y .\bA; -?\.:.r:; .l.o.:-l 10~ t}14J1~I ~-,.,u..}Y ~~J .oJ.;:JIJ 
FV = P015 \~j I-U .j)..uI ,y ;;J,jj1o.l", ~ -?JL: 01~ oJ.;:JIJ 

o VT= P 0~ 

..}y WIJ M ;)1 ~J . PF = PM ;)1 t}L~ 1 ~I ~.rU l.r" r 
'\;~I ¥ J~I ~J ' (h - p, y) w M ~I...l>- ! 0 ~ ,j)..ul 

ot}ls::.~1 ~1 4.bL....o .)~ )I ~ .:.r:; 

PF= PM 

~~~L-..J I':''':'1.A V[x- (Iz + p)]2+ (y - k)2 = V[x - (Iz - p)f + (y _ y)2 

':'~rW l~~ [x - (Iz + p)]2 + (y - k)2 = [x - (Iz - p)f + 02 

.» ,~ ~I ..:.L.; X
2 - 2x(1z + p) + (Iz + p)2 + (y _ k)2 = X2 _ 2x(h _ p) + (h _ p)2 

~~ I~~I..J.l..O.. X
2 - 2xh - 2xp + h? + 2hp + p2 + (y - k)2 = X 2 _ 2xh + 2xp + h2 _ 2hp + p2 

(y - k)2 = 4xp - 41zp 

(y - k)2 = 4p(x - 11) 

4J.)L..... 0~ j:...JLJ . (y - k)2 = 4p(x - h) </' U -)I -JjJl ~I -JPCrWl t}ls::.~1 ~I 4J .)L..... ;)1-?1 

o(x - h)2 = 4p(y - k) :</' (~1 -Jj Jl ..}Yl -Jj) ~IJ CrWl t}14J1 ~I 

~I ~l...a>-h, k, P~ I'p i ~ .)~J . p =1= 0 ~ ,~14J 1~ 0~~ 10l:bW I w 0 L;~J 

. 4.A~IJ ~I <f'IJ uL;l...l>-juL:... ~14J 1 

~I~~.~I 

o-J..u I I':"'" .",.. J.:u. :>C

~ 1MJ1 ~lu~L.>i 

~i -.J ! ) t;...iJ ......F>-o 
-.J! ~i.ji , (JA-i -.J!.ji 

oJ L..eJ I.ji ~I 

p<O 

~lr~~ 1 

(II , k)
 

(II + p, k)
 

y = k
 

x = /z -p 

14PI 

p>O 

l,)~".il 

,..,...,i..>!t 

I:;~ t 

ISsL.:aI~ a!~tu 

, ~.1!1 a!~tu 

,,:?~I~~1 J~ 

~Ls:...r l ~I~~
 

(x - h)2= 4p(y - k) I ~l#l :;~I ~ a!~u...!t
 

p<O P >0 

4oul.)r~~1 l ,)~ ".i t 

(/z, k) l..,..., i..>! t 
(/z, k + p) I :;~I 

x= h I Ss L.:a I~ a!~tu 

y =k-p 1 ~.1!1 4l.b tu 

14pl ' ':?~t ~.Jl 1 J~ 



~l.l.,Jo)~ I.":A" ~Lt..ll .t.-.:O't ' L..a> ...w..bo.J _ _. v::--.J l.:r" c;-- ~ 

. ¢~ o~~ ~ < (y + 5)2 = -12(x - 2) V~I ~I ~L..a.> ~ i> 

.:.>~ 4p = -12.:.>1 ~j 'Cp.. ~I .:.>10 I~j <Yr ~.rJI .bJlj <~~I ~.J.r'" <i 4..bl......1I 
11 = 2 , k.:.>~ IjJ ~ (y - k)2 = 4p(x - 11) C.J.r'" JY 4..bL...JI.:.>1 ~j ..JL)IJl Cp.. -'~ I.i.\ ~ P = - 3 

.t..i~1 ~\ ~L..a.> ..t;.b<.:J 11 , k , P~ ~I . = - 5 

(/' , k) (2, - 5) :ifl)1x = 5 :JJJJI.\" = " - 1' 
(/. + 1', k ) (-1, - 5) :c.J))1 

y = k y =-5 : yWI.J~ 

12 :l..?.J))1 ;}IJ }o 

~ ~I.J <l..?.J))1; }I.J <JJJJ\.J yWI .J~ j o.J))I.Jifl)1 ~ 
ifl)~ -'~~ r.;l ~ < t..i ~1~\ 4J .) \...u> ~ <?ItS?"y , .loWI 

.J~ J »: * L..:..o ~I .:.>Pv.. .:.>1 ~ ' l..? .J))1;}I 0~ I).. ~.J 
.y w i 

I 
~~~ ~ 

2(x + 6) = 0.1 + 1)2 (18 80.1 + 3) = (x - 4)2 (1A I 

~ Vts:..~~ JY O'~~~b .:.>~ 1~ ;U Uo 
(.;~~j .~I o.;,y. -i .rw.. ~~ JY ~I~1 ~; JY 

2& ..:r-i .) ;.."y ~ x, y ~ < x = 3.04 Y 4J~l-J ~ 01~~rJl EW' 
~EWI I~ -ir'~1 

x r ~.rJ I.1>J I ':'> ! ~j . t..i~1 ~I 0.;,y..LY JVJI~I c3-'
. (1I, k + p).LYo .J))\~jJY"yIJ1Cp..~\~,:,>~ <~Y'P j 

.:.>1~j <~ /1, k ~ J5 ~ ~1 W" < ~~I °.J.rdl JY ~p:... 4J.)L...JI 

. (0, 0.76) jl (0, 0 + 0.76).LY o.J))1~ I.i.\ . P = 0 . 76':'>~ 4p = 3.04 

. (0,0.76) r y.PrJIEW'~ l..?.i.\1 t..i~1 ~I o.J,y. r:!.Y'.:.>1 ~ 
.t..iL<....J I~\ if!'; J~ .r" 0.76 6.;L.... JY c3-'- JVJI ~I':'>~ 

J~~ o.J.rd' ..} J"'lbJl '-:"'~\~~ .,,;1uP .;.91'if.JJJI 4.:1~ " ~bW " °~ Jl";; I ~ (2 
2oT.r e:h... Lr-: 6.;L.... ~1 w <rl~\)~ x, y ...:....;\5 bl . - 5 ~ x ~ 5 ~ , x = 44.8 (y - 6) 4J .)L...J\ 

~ .r-~ I 4JT j ~)1 

- -----"' 

~ ,=I."...~ '4~1..L:!l":; 

. W~I-'-:-lj'J , ili~ t~ ~ 

'=lrl 1j.....U>! ,~I ~LW I .:,.-

y4i ~ui J :>\>~ ~j~ ~ 

· t~ I ' .:u. .)y. ...:.,., 

~hk\\ 0 ; ~~ ~i W" ,~l:AJ 1 0.Jj".aJ ~ ...:.bL.... ~ l:S J l ~l,>- 1 c~ tJ~ \ ~\~L..a.> -4~ 
.~~ l o .J.rd~ ;J.) L...J \ ~l:5J ~.rJ I JW"1 y.. ~~~.J 0 \ .J~ 0:l WI~ <i~~j <~ 



lJ~ 

' t}K.J1~I ~L.a.>-.:>..L> ~ ' t}K.J1F ~~I.J.,....JI ~ Y = -iX2+ 3x + 6 :i.bUI ~I 
. t L.. .~ I:• . -. u-J 

y = - i-X2 + 3x + 6 

Y = - i-(X 2 - 12x ) + 6 

Y = - i-(x2 - 12x + 36 - 36) + 6 

_ 1.<- 6)=9 Y = -i- (X2 - 12x + 36) + 9 + 64 

Y = _1.. (x - 6)2 + 15 
4 

.:,.5\MJ1~ 4.,-L,..;UI .J~1 -4 (y - 15) = (x - 6)2 

c)~\~~~loJ~1 ~I .JA.J d ! c.~ ~I':" \-i ,p = - 1 JXy ~?I ..wI ':" 1 ~ 
. ~L.a.>- .:>W 

11 = k - l' Y = 16 :j,J..ll1 (I" k) (6, 15) :<..J"'I)1 

x = /1 X =6 :-yW\ J.J""'-" (J1,k + pl (6, 14) : .J~I 

1411 1 4 : LS J~ I~}IJy, 

.loWI ~~IJ 'L?)~I ~}IJ ,j,J..llIJ -yW I J.J""'-"J ;;J~IJ <..J"'I)I ~ 

\~Lo~J <..J"'I)~ .T'"'.~ .1';1 ~ , c}~1 F 1.;.hL....o '-'~ .;lILS?\II 

.-yW 1J.J""'-" J.)""' ~k;..~I':"~ ':" I~ ' L?J~ I ~}1 ~~ 

~I.>A~ ~ 

3y2 + 6y + 15 = 12x (38 ,~2 - 4y + 3 = 7 (3A J 
.c}~ 1 F 1..J.:> L....o ..l;~ ~ ~L.a.>- Jk..:....- I ~ I ~LS:..J I t,L::W11 u":i JW 

~~ • ~A I_A ' " ~lS:.4tt .t-::.tl AJJW a..sl:4S' 
~ - ~\,T'" c-- . 

: ¢~ .~ j. ~ '.;4k. JS .) .~I ~L..a.:>J1 ~ -,?lJl t}K.J1 ~1 ;;.bL....o ~1 
. (1, -4) .ri) IJ (3, - 4) .J~I (a 

~ ':" \-i 1.iJ , (h + p, k) c../' oJ~ I .~i c.~~I':"\-i ,y J I..l.> Y~':"\5? <..J"'I) IJ oJ~ \ ,J! ~ 

.~l d ! C.~~I ':" \-i ~'y p ':" l ~J ' 3 -1 = 2c../'p 

. h, p, k ~ J k..:....-~ ~~\ .J~ \ .»- c}~ \ F \ 4.bL....o ~\ 

4.,-~ ,. J~ , (y - k)2 = 4p(x - II) 

1'=2,11= l,k= -4 [y - (-4) ]2 = 4(2)(x - 1) 

~L (y + 4)2 = 8(x - 1) 

. (y + 4)2 = 8(x - 1):../" "J.:>~ ~~I ;;J~\ ':" I L?I 

r';I ~ 'L?J~ I ~} IJ -y W I J.J""'-"J ;;J~ IJ <..J"'1) 10~ j.. 
.:"§v.,:,,1 ~ ' L?.J~ \ ~ y\~~ I ~ Lo~..J <..J"'I)~.T'"'. ~ 

.--y W \ J.J""'-" J.)""' ;~ k;.. ~I 

U"i..,JI'"-I"':;':' I I;>! .~"' I 

, x ~I ......?, l.;~ ;;JY.JIJ 

~\MJ1~1~ 0 1-! 

.,.J!Ji .,k".,.J ! I,;.~ 0Y-! 
U"i..,J1'"-I~ ' I:'! \.oi .J4..', 

0 1-! Y .,,:. '...... ?' I~ ;;JY.J 'J 

.,.J !1,;.~ 0y-!~ 1 

.J t...;J I.,.J!,.,i ~I 



------

y = 1 J:.l ..l.lIJ (-2,4) ..,...i)1 (b 

Cp. ~\ 0~ ..,...i) \~ t3-:- ul).A.l\ 0\ ~J .~l) Cp. ~I 0~ ~i~ J:.l .A.l \ 0.\ ~ 
..).>-1.)1 

. p ~ J:.l .A.l I •.h\..... ~I 

J.:.l..l.l1 "J,w Y = k - P 

y=l,k = .J 1 = 4- p 

'~~ ' .jA 4r~ -3 = - p 

. - I ~~...w ' ~~ 3 = p 

.1J\.W\ ~I oJ)~ ~t.;J I 0.>y.aJ \ <-i h, k, Pr! ~y. 

A.:-~ l. )~ ' (x - Jl f = 4p( y - k ) 

II = - 1 , k = 4,1' =3 [X - (-2) ]2 = 4(3)(y - 4) 

~~ ( x + 2)2 = 12(y - 4) 

<-i W' J~I u~IJ ' 14pI = 14x 31= 12 ,-?J~ ,-?.>,;)I ;}I J .,b 

' '>J~I~\ 

. (2 ,5);;Ju;J4 r<J .>L.:J1.)1Cp. ~IJ (2 ,1) 0.>J.:.l1 « 
.Y" ..,... i) 1 0~ (h, k) cri)IJ (2, 1) = (h + v. k) <../" o.>,;) IJ '.>WI .)1Cp. ~I 0i ~ 

.p ~ (2, 5) .1.k..Q.:JIJ 1J\.W\ ~I oJ )~~t.;J I 0.>y.aJ1~1 1 ..i.J ,(2 - p, 1) 

:..,....~l ,; )j-Al ' (y -	 k)2 = 4p (x - 11) 

" =2 -I' ,k=I, X=	 2 ,y=~ (5 -1)2 =4p [2 -(2 -p)] 

~~ 16 = 4p (p) 

~~ 4 = p2 

.:.~...w" ~ .,.....,..,.,,:J I )~I .:.o..;. 4 ±2 = p 

0~ 1..i.J ' 4.) L 0~ 0 \ ~ p ~ 0~ ,.>W I .)1 C~~I 0\ ~
 
.(4, 1) .Y" ..,...i) IJ . P = - 2
 

(y _1) 2 = - 8( x - 4)
 

<-i W' J~ \~IJ ,14pl = 14 x (- 2)1= 8 '-? J~ ,-? .>J.:.l1 ; }1 J .,b 

' .>J~I~\ 

J.:!J.JJ I
 
oL:--'~..,..sw J:.!..uI 0L:--"
 

.C,Jl\MJ '~I~
 

I
 
I
 
I
 
I
 

~i.>A~ ~ 

(-6, - 1) cr!)!J (- 6,2) 0'>,;) \ (4A I 
• x = 12 J:.l .A.l IJ (9, -2) ..,...i) 1 (48 I 

. (5, - 10) ~4 ~J 'J"--' \.)1Cp. ~IJ ' (-3, - 4) 0.>.;)1 (4C j 
. (8, - 7) .1.k..Q.:J ~ r.U '~ !.)1C~~\J' (- 1, 5) 0.>,;)\ (4D 

ti,.. '1 cr .> .J:.-., J '~ ~ ,-?\ ~ 1J \.Wl ~I~cr~ r---''> ~ 
OJ) \..... )~ 1 ~J .j-.bLi:.\\ J L.....:..,..,4 ..;..-:. ,...1I cr~ •.L \..... ~..l.;>..; ~ 

.j-.bLi:.\1J L.....:..,..,10J) 1J\.W1EW crW I 



._ - - ,'-
--:--"-, - 1

4.1 .1~t 

~--r -~-' 
- " ~!---r----+--

-l _ 

I 
I 
I 
I 
I 
I 

~4.>A~ ~ 

y = 4x 
2 
~ 4; ( -1,~)~ 

_ _ :;", .. C 
- ---- /'''d..-:..---- - .' 

A d F 

I 
111 = 'J' Yl =2 , x . =7 

~LS:..JI ~I ~ 1,jMl.4A 

~l.b:..A ~ t~i ~i.¥> p llaZl l ~ ~ ~I ~I vul.4A 

: .Jfi:i ~ ~1 

~1~i~ ~)~ IJP~~ I~I ".J:; - "o.Il~ 1 • 

. .' - Lb:U,J I~ 

vu koJ l ~l;;,j 4.buJ~)~I~ ~I~I" .J:; j ' . " ~I . 

, ~ w I ~ I ~ j:>WJ I).¥"'A t-" 

'<.f'U I Ii.", ;;j.)w ~) . t} ~1 ckIl ~ <.f'k. ~ A , C l.> l:kAJ1 & 

2 - 0 1 m = = -
7 -(-1) 4 

p 

2 

X = 5 - : ; (1, -4) (5B 

\ e, 
1\ 
1 \ 
I \- \ 
1 \ 
I \ 

\ 
\ 

\ 

. ~I L.o~~I..:....w1 t.J'""",I ..I.>-1 J):>d ~J 

llL...Jl~ d =V(X2 - x j ) 2 + 0/2 - Yj) 2 

:u...u jJ"..JI~~~ OJ,w y  YI = m(x - .\' 1 ) 

1 y - 2= ':t'(X - 7) 

x 7y-2=4 -4 
x 1

~;W 1..,l !2~ Y=4 +4 

4.1.1 ~I J.h;1.Y = ~ + t ,="" (7, 2) o.hiJl ~ x = y2+ 3 ~ <.f'UI ;;j.)Wl.» ! 

= V (7 - 3.25)2 + (2 - 0)2 

= 4.25 

· if WI ) ~ ~ &J ' ~I ~ ~I ~?',r I ~I ~ ~ :\1i; ,=""J A ~I ~ d ~1 

. A = (3.25 - 4.25, 0) = (-1, 0) 

~LS:..J I ~I ~ I,jM l.4A ~.) La... ~ GS' 

.C(7, 2) :ih.W1~ x = y2+ 3 t,}ts:..J1~I ~ ...,..L,.., ~ .) w ..,...:SI 

.o)Y.JIJ ...,..1)1 .) ..1.>- ,9.;1 C~ ~I 

~:'- IOJ,L&...J ' x = y2 + 3 

:""""L,.;>l l ';J~ I l (x - 3) = (y - 0)2 

.)1c.L:.:....; l:.;~ ~',r l .:r-K..:JI.,) J~ w- . (3.25, 0) o)Y.JIJ ,(3, 0) <.f' i) l . P = 0 .2 5l.>~ 4p = l l.>i ~ 
. C<.f'W I:\1i;J , Fo )Y.J IL.r.-: "-9 ~ I,=""J ,d J.: J.:>.:; 



! 
~ 'J.r-4.: Iy' .)~ c}l5:.. &J-C~ o~~1 I :;)~ (23 

( 4 J~ ) .~I 0Jy. ~ C~ ~) ' Lr.. ~J~ ')J,j 0~) 

:. \.h.....J I:i.6AJ1~ ,j L.. l.,... t,}K. ~ J5" ~..,..l.,... ;;,bL.... ~I 

( 5 J~) 

(X + 7)2 = - iCY - 3) ;(-5, -5) (24 

y 2 = t(X - 4) ; (24, 2) (25 

(x + 6)2 = 3(y - 2) ; (0, 14) (26 

- 4x= (y+5)2; (0,-5) (27 

:.;4 l.,... ;Jl;..J5" .) t,}K.J1 ~I~~ 0~1 ~.i>

P = -2 ) Y = 4 J:l ...Ll1 (28 

y2 = -8(x - 6).."... ;J ~WI (29 

(-5, 3) oJ}:JI) (-5, 1) ..,..i) 1 (30 

x = 1 J:l...Ll I) (7,10) oJ}:J1 (31 

~) .c} l5:.. ~ ~ ~\ ~i..,.. yOJl i.,:.~ I~ (32 

J5" t.Li;) ) 208 ft ..,..yOJl c.i.".1 ~ ~I} I ~.)\ ~ .ij~1 

.60 ft <W I~.)1..,.. yOJl w 0" .ijL-J I ~) .80 ft ~ 

f------ 208 fl -----l 

~ 0:>11JL.. .:>i lJ,y;... o:yOJl ~ ~ ;J ~ L.... 0 1 (a 

' XJ~I~~I 

..,..i J ,y-~ .ijL-J1.:>I.u..,:; .ryilJ ':> l::---iJ ':> L:..~~ ~y (b 

b14.. J5 J ..,l> ~)i ' l)~I .j c?.r" r w .ryOJl 

. 86.4 ft ~ .ijL-J1 ..:..;t5 

j. ~ ,.;~ l.,... J5" .) <I;.bL.... o\.h.....J1 t,}K.J\ ~I ~L.a.>-~.i>

( 1 J~ ) :L;~o t.:..:...:... 

(x + 1)2 = -12(y - 6) (2 (x - 3)2 = 12(y - 7) (I 

-40(x + 4) = (y - 9)2 (4 (y - 4)2 = 20(x + 2) (3 

-4(y +2) = (x + 8)2 (6 (y + 5)2 = 24(x - 1) (5 
, . 

&~~~rJ'.......hA..d;c} J~r--'" l~jJr~ (7 

~I ' r lJ..i \J1.; x, y ~ , x2 = 8(y - 2) .::.b L.... c}l5:.. 

(2 J~ ) ~ -l.:J~) c}K.JI ~I oJy. ~ .ijL-J\ 

~~ I; i o<IJ) 15):; <W I.) '-;"'JL; ~ I ,":,) I~ (8 

Jb-?~) ' '-;"'JWI..,4-it: <I...JJ ~ c}l5:.. & 

c.i..:....;.. h~1 oJ y. ~~ C} ~~ 

,-;",JW\;i0"~l:J\c}K.J\~\~~) ' '-;"' JW \ 

~ ,y2 -180x + lOy + 565 = O ;J~WL 

(JJ~ ) ·r lJ..i \JI.; X, y 

.~l;J I oJ.raJ1~ c}K.J1~I ;J ~ L.... 0 \ (a 

~ Jb-.;:....II ~~ 15.iJ1 ~I J .,,1 Lo ( b 

~~ ~ ' t,}K.J1EW ~~I .J~I J.s- .;\ l.,... ;J ~_L.... J5" ~I 
(3 J~ ) :¢~ ot.:..:...:......f.J-...aJL.a.>

y2 + 33 = - 8x - 23 (10 x2 - 17 = 8y + 39 (9 

60x - 80 = 3y2 + 100 (12 3x2 + 72 = - 72y (II 

-72 = 2y2 - 16y - 20x (14 -33 = x2 - 12y - 6x (13 

:.;~ l.,... J5" .) o~1 ~L..a>J1 ~ ~.iJ1 t,}ts:...J1~I ;J~w~1 
( 4 J~) 

(-9, -4) ..,..i)I) (- 9, -7) oJ}:J\ (15 

. (23,18) d.b:JLf>"..J ,~i .)1 cP-" L;><·:",·lI) (3,3) oJ}:J1 (16 

(-4, - 1) ..,..1)1.) (2, - l) oJ}:J\ (17 

. (20, 16) d.b:J1.; -""") ,~I ')1 cP-" ~\) (11, 4) oJ}:J\ (18 

(1, - 2) ..,..i)I) , (- 3, -2) oJ}:J1 (19 

.1WI.; -""") ~tJ cP-" ~I (20 

. (-12, -14), (0, -2), (6, -5) 

(-3,2) ..,..i)I) , (- 3, 4) oJ}:J1 (21 

.o I..\.>-) 8 ~J}:J I;} I J.,,1 ,y =2 (J~ WI J~ , ( -3,2)..,..i) \ (22 



j-«.;, ~ 4..lUI •.i.:. ci ~ I ;;~..La:A'::'~ -& (35 

.o.JJ.:-l 1l!Y' ~ ~ t)K.J1 e:6J' 

t)K. & j5J o.JJ.:-lI.J if!)IlJ:: .M)I-,-:-.J! 1~...l...i...4l (a 

: .j~ k. 

l = 16(x  2) ( iii y 2= S(x  2) (ii y2= 4(x - 2) (i 

J~L ¢~ at.) ci t)K. & JS ~ j.o I ~l..:.'":' ( b 

' ~ JS o .J y. ~ ~ ·~j5J~lJ) 

lJ:: ~~I.J t)K.J1 e:6J1 ~ lJ:: ~)WI.......i....o I ~ (c 

.o.JJ.:-l I.J if!) 1 

c: if!)1 ci !J~ t)K. & 4..l .>~ 01 I '.1 1 .: 'Xj (d 

.d0.;(x + 1)2 = 20Cy + 7) "'.:blA.. ,-?.ul t)~1 e:6J1 

. ~ LI Y ! 

:.j4 k.> t)K. & JS ~ Jy>- ~0.J5 ~ ' .: lXj (e 

x 
2= 

-2(y+ 1), x 2 = -12(y + 1) , x 2 = -5(y + 1) 
. G L,I . .. JS . . I· .-.~ .•: - , . -.~ ~~ - iJ"' ~ r-' 

cJ) ,-:-,) \11c./" t)~1 e:6J1~ ~ .blA.:J1'-?! ,>=>-p (37 

.!Jf-.T'';:''; .o.JJ.:-l1 

~I ~I ~J , F -.j.Jy' ,-?.ul tJK.J1F I 4..l .> lA.. ~I 

:";4 k. J5 J.l.:.>.;... 
~4 ~3 

-.:,~ ~ 

,. ---'-1 Y I 

~---=-r~~ -=
l--; 

J \..l>)'1 LS~ \ t.~ ) '-?! 1')1 J ~l lJ p ,> .J..,.. '>=.r:J (38 

. (y  5)2 = -Sex + 2) e:6J1 ~ ~ r-;. .blA; ~ -'-:-Y 'J 

.!Jf-.T' ~ 

y=x A 

y= Ixl c 
y=vx B 

Y = x 2 D 

~I~L.~ .~ (39 

4..l .>L....J~ .J.J~I j-<:..:JI..) ull14J1 

e:6J\ 4..l .>~ -,-:-). A= txy 
~I ~L. ~lS b) t)K.J1 

.ul..l>.J 3 ~lA:;).J '~.r o..l>.J 2.4 

3 1 

x 2 . x2 " .
,-?.JL - -1- 0\,9 '4-Y' b..U> x 0lS b) (49 

x 2 

3 _1 
x 4 H ~ G x 4 F 

~rJl4..ll.ill (i\II) ~)\ 4..l1.u1 L. (50 

~ ~~L", l.:.>.;... 

. ~ ~ 0'" ~ ~ '..;4 k. ~~.Ji 4..l.>~ J5 J> 
( 2- 2 , 2 - 5 jl...)..ul ) 

1 
S2 X-l= 2(1~t2 (44 

log 3 (-x) + log 3 (6 - x) = 3 (45 

log 3 X ::s -3 (46 

( 1- 1 UO'.J..u I) :0 l5 1';1..;4k. J5 -'-:-.Ji (47 

. 12
hex) = 16  2x+3 

h(-3) (a 

h(6 x ) (b 

h(lD  2c) (c 

~I j O~ . sin 0 + cos O-'-:-.JL; • sin Oeos 0= t0lS b ) (48 

(3- ' UO'J..uI ) .J/ YI l:!) 1ci 



~t~..i!t~ Ai tAeL:Jt t~t 
Ellipses andCircies 

~;I:~\l.JJ 

~ )..Lo..} ~\ ~~\ 0 1..,5 ~ ~)\k 0 y5 ) JJ.: 

~I ..}~ 0~ 43 ~L.l.p- ~J <~I J.r- L.L..; ~;b 
&-~ o)..Lo i:>-~ J ,~ ,-:",) I ci J:-- 0~ 28.5 J ,~ 

.....;; )y. c.S ...l>-1ci~I 0y <':; ~ <~L 

.b\.;i;~ _ .\ ,. .11 ~I · \.;jl . ~\ I WLu I _. I .~ . -: s ' I..lJI . .~"\jJI·t..':Otl' ·'--: 
~ <..r'-"--+' c.; r ~ c- - _. --=--J ~ J ~ r:;-- v::- 

\.i", ~.P J .~).,;.;J i 0l.:.bA:J\ 0\;L". ~J .~ t; Ijl..\.A.. L?JL...; ~t; ~:f 4:~~ 0~ ~~ 
~ r-li Jk..:....-~ L..:.;L ~ ("""'"; 01 ~~ <~ ) j-;JI ..J,;.y ~».r .by..r .b.:->- ~.Y':' J v~ i ~\ 

01L?I < ~~ \jl ..\.A.. L?JL...; ~)j-;J \:f ~U I F I ~ ~ ~..,I L?~~ . 1 ~ .J ..t...:.... ~\ c.A:. 01 
. ~t; ) ..\.A.. \ .i",J , d l + d2 = d3 + d4 

p 

.. 

~ ~ L".~~ c?IJ <~)j-;JI L?~ c?\ ~\ ~I .;..J 
L.I	 . jS.rJ \ )~I~~~J <;S~ I )~\~U I FI 

o..Lo\....:..>.J <~I~ L".~~ .J <j5.rJ~ ~ c?1 ~\ ~I 
'"	 J "" ~ '" 

,r-S'JI ) ../~ I ~~ ~ .~~I )~\ ~ <,r-S'JI )~\ t: 
.~I.rJ\~i)\~':! I )~I ~~~J <~i) 1 

JS.)1 j5.rJI :..r 0t:....hAJU I.i\ .~':!I )~IJ ,r-S':! I )~I :..r jSJ ~\~ r ~U l F \ j5.r 

vI) JS ~ ~I~ .J <w..:I J"hjl ~."L.:...> ~1.rJI ~1)1 .)1 j5.rJI:..r 0t:,..h.ill." <J"hj\ \;.,--,L.:...> vI) 

c L?JL...; O)y' JS.J j5.rJI ~ ~IJ <o...l>-J b L?JL...; J.3 1.r v i) JSJ j5.rJI ~ ~\J <o...l>-J a L?JL...; j5 .rJIJ 

.o...l>-J 

-.:..J:;...J Ici JL..-JL.. J:l.h:.ll ~yk ~ .6.F1 VIC == .6.F2V1C 01k: 
\~UIFI~.rU Jk..:....- 1~--, . V1F1 == VIF20~ ~ \)I ~UJ\ 

. a , b, c J \ .,1 ':! I .;j '1 ~ V1F1, V IF2 J.,1 ~~Y 

_...JL:J'F"~"...J V1F1 + V 1F 2 = V 2F1 + V 2F2 

V2F~ = ~fl V1F1 + V 1F2 = V 2F 1 + V4F 1 

V~ / '+\'JF = \'2 1'4 VIFI+VIF2=V2V4 

V~Vl =211 = 2a V1F1+V1F2 

VJ, = V,"2 V1F1 + V1 F1 = 2a 

~~ 2(V 1F1) = 2 a 

'-<-ll~ V1F1=a 

Ild' ":/111Il~\ 
~.r- -'~ 

t~ \ J=.b-J u....), 

. ¢. ~ ~-' llilMJl 

, 
t~\ u ::{ , La... Ji...i • 

'.rl l-, ..\.l l-, ~W I 

. ~~ ~i-, 
t~l u ::{ , La... ~i • 

..rl '-,..\.ll-, ~W I 

~WI~l 

ellipse 

WlJ.)~ 1 

foci 

~~I.)~I 

major axis 

center 

~~'J~ I 

minor axis 

WL..iyJl 

vertices 

w~'rJlwL..i;l1 

co-vertices 

I$jSrJl ~~'il 

eccentricity 

www.obeikaneducation.com 



oj5.>" L.?iJ l ~U I~I~~ i.hA; P(x, y) ,j i ../'p i 
' JJ ~I ~I ci~Y' "-wJ3JJ ~Jy. u L;I..t>- LJ ' Cih, k) 

~ i.hA; L.?i L.?.AA: ~ ,j~ ~U \ ~I .....i:.l"~ Jk..:......~ J 
. PF J + PF2 = 2a,j~ liJ ,~~ ~J}:J \ Y ~I 

ih.]: - b) 

......... l:J IFJ '~;a.' PF + PF = 2a

J 2 

~l.......ll~ V[x - (h - e)]2 + (y - k)2 + y[X- (lz + e)]2 + (y - k)2 = 2n 

~1~W' y[(X - h) - e]2 + (y - k)2 + v [(X- h) + e]2 + (y - k)2 = 2a 

~ ...w L,< V[Cx - h) - ef + (y - k)2 = 2a - y [(x - h) + e]2 + (y - k)2 

~...w l~"":'; (x - h)2 - 2e(x - h) + e 2 + (y - k)2 = 4a 2 - 4a y [(x - h) + e]2 + (y _ k)2 + 
(x - 11)2 + 2e(x - lz) + e2 + (y - k )2 

~L,< 4ay [(x - h) + ef + (y - k)2 = 4a 2 + 4e(x - h) 

4~~...w1 ~~ ay [(x - lz ) + e]2 + (y - k)2 = a2 + e(x - h) 
2[(~...w l~..=-:o a x - h)2 + 2e(x - h) + e2 + (y - k)2] = a4 + 2a2e(x - h) + e2(x _ h)2 

2(
~j,:.J 1 '-:->\.>. a x - h)Z+ 2aze(x - h) + aZe z + aZ(y - k)2= a4 + 2aZe(x - h) + eZ(x - h? 

~~ a2(x - h)2 - e2(x - h)2 + a2(y - k)2 = a4 _ a2e2 

1/ 2 • ,.2 = /,2 b2(x _ h)2 + a2(y _ k)2 = a2b2 

(X - Iz)2 (y - k)2
/l2b ~ . 1.- • • •• •• . '. 1' ............ + 1
-u-- -.r:-,-- 2 ? 

. ex - IzP (y - k)2 . 
o b-


u~J' 0 2 + b2 = 1 <../",a > b c:» ,(h,k)oj5.>"L.?iJl ~UI~\~.bU~L,AJloJ.raJ \
 
~ " . (x - 1z )2 (y - k)2 _ _ . ~ _ . '
 

. c;... I J .r.5 )1 \ .J~\ u~ b2 + a2 =1 ,,-::---L,AJI oJ.raJ1c!J ,~I L",~ .r.5')I \ J~1
 

I ~~t ;;~I ~ A1~l.a.4!t 

(x - 11 )2 (y - k) 2 
2 + 2 = 1b a 
y 

-.  - --
o X 

I V2
t 

~i.J .."...?~l.)~1 I .,~".it 

(h, k ) IjSjo41l 

(h, k ± c) 'U\.J~t 

th, k ± a ) I uL...i..;l1 

(h ± b, k ) I u~ljo411 uL... i..;ll 

2 h = <\.J~.,x =h l~t..i I~1 

2k = <\.J~., Y =k 1~t..il~1 
2 b2 .,', c2 = 0 - I 0 , b, c ~ 4:!~1 

C = Va2 
- b2 

I ~~I ;;~I ~ A1~l.a.4!1 

(x - 11) 2 (y - k)2
 
-='-a-:Z-':"'" + b2 = 1
 

y •
 
--V2 

o ,I X 

~i.."...?~ I .)~ ' I.,~".il 

(h, k) IjSjo41t 

(h ± c, k) ,u\.J~1 

(h ± a, k) I uL...i..;ll 

(h, k ± b) u~Ijo41l uL...i..;l1I 

2k=<\.J~.,y=k 1~t..i l~1 

2h=<\.J~., x=h I~t..il~t 
2 2 b 2 .,i c = 0 - I 0 , b, c ~ 4:!~1 

c =Va 2 - b2 



w~ .,~ .I . ~ _ -: ..~"L,jJ 1 .~ I • L....a>...l..J~ __. v=-Jv-- ~ ~ 

: ~~ .~ j.. ~ '..;4w J5 J .d~Lv .~I ~L:J I ~I ~L.a>- ~~ 

.h = 3, k = - 1, a = V36 = 6, b = V9 = 3, ( = 3-/3 

y - 
· 8 

r------ ----<--..J. _.- .....- • 

. ..--1. 4 0,2) ' - -,...--t 

(-3, -1) . - >--, . 

.~L:J 

/11 ~ LA~ (x - 11)1 

OJ,k) 

(/1 ± r, k ) 

O' ±" ,k) 

01, k ± /J) 

If = k 

x=Jr 

(x _ 3) 2 (y + 1)2 
36 + 9 =1 (a 

~ ,~l;J1 o.;ydl Jy ~~ 4.b\.....J \ 

I ~\ ~L.a>- ~..G..:J ~~I o..iA ~I 

Ji!1 
(3,-1) 

(3 ± 3-/3, - 1) 

(9, -1) ,J(- 3,-1) 

(3,2) ,J (3, -4) 

y=-1 

x=3 

: O~)I \ 

:j5rJI 

:0\;.;).;-11 

:0LJ ) \ 

:0w lrJI 0LJ ) 1 

: .?\'1 .;~1
 

: j<-.o~ I .;~1
 

i..S? ~ ' .1\A.:J \ ~ ~I ,J J-.;~I,J ~.;).;-II,J if,J))',J j5rJI ~ 

0~,J if,Jj) ~ .T""' ~ r .;l - ,~L:J I ~\ 4.bLv~ .;II 
. j<-.o·~I,J .?'J I.:r-.;~ \ Jy--*~ 

4..'\:2 + y 2 _ 24x + 4y + 24 = 0 (b 

: j ) ~l;J \ o.;yd\ Jy 4.b\.....J\-.,...:5\ 

~~I4J, ~ 1 4x 2 + y2 - 24x + 4y + 24 = 0 

~~I'j~l~ (4x 2 - 24x) + (y2 + 4y) = -24 

~t.. 4(x 2 - 6x) + (y2 + 4y) = -24 

~j-4lI JWl-! 4(x 2 - 6x + 9) + (y2 + 4y + 4) = -24 + 4(9) + 4 

~I.l ~L. 4(x - 3)2 + (Y + 2)2 = 16 
(x - 3)2 (y + 2)2 _ 1 

l ii~~"..w l~ 4 + 16 

.h =3 ,k= -2,0= V16 =4 ,b= V4 =2, (= 2-/3 ~ ~l;J1 o.;ydlJ>- ~~ 0'J1 \ 4.\ ~\.....J \ 
'cr' L:JI ~\ ~L.=:- ~ ..G..:J ~I o..iA ~\ 

,,2 ~~ LA~(y - k )1 c,>"1.; : O ~)I\ 

(/ 1, k) (3, - 2) :j5rJl 

(II, k ± c) (3, - 2 ± 2-/3) :0\;.;).;-11 

(/ 1, k ± /I ) (3, 2) ,J (3, - 6) :0 \......1)\ 

0, ± h, k) (1, - 2) ,J (5, - 2) :0wlrJI0L..l) 1 

x = 11 X = 3 :.?·~I .;~I 

If = k Y = - 2 :j<-.o~\ .;~\ 

i..S? '~\ .1\A.:J\ ~ ~I ,J ' .:r-.;~I ,J ~) ).;-I\,J if,J) )I,J j5rJI ~ 

0~,J if,Jj)L.T""' ~ r ) ~ ' cr'L:J 1~I 4.\ ~Lv ~.;II 
. j<-.o~l,J .?~ \ .:r-.;~I Jy-- ·.k~ 

I 
~~~ ~ 

(x - 6)2 (Y + W I 
x2 + 4y2 + 4x - 40y + l 03 = O 08 9 + 16 =1 (lA I ___J 

~':i '.a-S ' 
LA~ (x - h )2,j1S l:,! 

...,... ~loJy.oll ~ {/2 ~ 

. '-""'" l:.JI~ I A.J ,~ 

,j~ ~:,., ~, ,j ~ 

(y - k)2 .)15 ';l l.o·' ,~i 

J~, .) \-O {/2~ lA~ 

~ , ~iJ ,j~~:,. , 

.W b {/2 > b 2 

http:loJy.oll


~~~~ 1 ~! ~LiJ t~t 4J~laA 4:Jes 

:~~ k. JS' J .lh-JI ~L..:..:;J I JA>..: 1.,S.iJ1 ~U I~I ~hw~I 
.(- 3, - 3) , (- 9, - 3)..........,)r'.;~ I~~.:;.,~I..L> !J ' (-6,2) ,(-6,-8).;:S)rI.;~I~~':;"~I..L>! (a 

. a, b ..\.: ...l>...'J ~'JI.; ~IJ .r.5'J1 )~I~I 

- 3 - (-9) 
b== ==3 a == 2 - (- 8) == 5

2 2 

..r.5'J\)~1~ Y' ~L:JI ~1 jS.r" 

\,r"'i.;l0lS I:,! ~~':i l 

~1 """'?i I ~\..;JI ~1 

~':i I Jy....J 1 0~-"""':' y 

~ 0 lS I j ~ ,~'1 0~ 

0~ -.......:. x ~I"""'?il 

·~i.J 0~~~ I Jy....J 1 

(- 6, 2) 
~l~ " (h k) == (-6 + (-6) 2 + (-8) )

....."..." 2' 2 

~l,o == (- 6, - 3) 
:c./' ~L:JI c:WJ1 a..! .)~ J 'yi) .r.5'J1 )~\ 0~ ,0 ~ JL:.., J~'J I )~I ~4J x ~I..L> )l10i~.J 

. . (y + 3)2 (x + 6)2
. 4.2.1 j-«.:JI <..?' LS o~ ,,=,,~I ~I J . 25 + 9 == 1 

. (-2, 4) , (4,4) ':" \.;.;>:JIJ d -4, 4), (6, 4) .:"L...i)1 (b 

.U:--"i) 1~ ;j~1 c./'J ' 2a J~'J I )~I J y1 
4 .2.1~ 1 

... l.....JI~ 2a == V (-4 - 6)2 + (4 - 4)2 

~l,o a==5 

:2c </'<J:');)I ~ ;jL.J1 

;:.;l.....JI .J~l! 2 c = V (-2 - 4)2 + (4 - 4) 2 

~w c == 3 

u , b, c:r-.: .... '-W I c2 = a2 _ b2
 

r1=5 , c= 3 32 = 52 _ b2
 

~l,o b = 4
 

: L....", jS.rJ1 ~1..L> 1 0~ ,jS.rJ1.:.r 0-,::JL:.., <J:~ ~ U:--"i)10i ~J 

~I~~ (h, k) = (-\+6, 4 ; 4) 

~l,o = (1,4) 
:</'~L:J I c:WJ1 a..!.)w J ,~ i J~'J I )~I .J~ ,0~JL:.., .r.5\'1 )~1 ~4J y ~1 ..L> )l1 0i ~J 

. . . (x - 1)2 (y - 4)2 
. 4.2.2 ~I <..?' LS o~ ,,=,,~I L;~IJ 25 + 16 = 1 

4.2 .2~1 

~f:>A~ ~ 
.o..L>J 30 .r.5'J I .;~ 1 J y1 J ' (19, 3) , (-7,3) 0l;);)1 (2A I 

.o..L>J 10 ~'JI )~I Jy1J ,(-2, - 4) , (-2, 8) 0L..i)1 (28 I 
J 

----~ 

Ji ",,:)b" 0..\.. .).b...;J ' 1 J 0 ~~I .) ~I o..L. & J . a.)1c ~ Y' ~L:JI &ill '-$:,,5rJl~"j.;>)'1 
.~ L:J I E.aJ1"t.LiI" 

4ijS.)-41 I..s~~ 1 

2 = 2 _ b 2 • (x - h) 2 + (y - k ) 2 = 1 i (x - h) 2 + (y - k ) 2 = 1 - L:, • t-.;; '-.i 
c a ~ ' b2 /12 ,j a2 b2 ~ c:-- I.f 

. e =*~~~ I.fjS..,......J I ..1l~:i 1 



.:>~...>.?- ~\ J' ~ J5 .:>L;J)}I '-:-'.rJi' L...l...v.) .~U\ ~\ j5J") L.r.'J)}\ ...>.1:-1Lr--! 4..9~\ c ¥\~ 
<o)b ~U\~I~ j-..:> cJ1<.$ j5rJl-.j)b:. '1\ ~~ L...l...v) .J-: J' '-:-'.rJi' e, C ~ J' )\s 

.0) 1..\.11».' ~ Jyb.l 4.,...JL. a, b J' J5 ~ .:>~ ) 

1 ~_(1. ..... 
r 

e = 0.32 ( = 0 
e = O 

~L.a t~ -,?.>S.,,-I IW1~-J t ..y~ 

(x - 6)2 + (y + 1) 2 = 1 ...a.iUI --hall...>?rJ' ..j)b:. '11~j.".. 
100 9 ~ C:--- . 

~4 C = V91 
.<.$ j5rJl -.j)\.::..>- '11 ~ a, C ~~ 

C 
~jSr-l I~~:{ I"""'" e = Ii 

v'91 
n =IO, c = V91 e = 10 "" 0.95 

.4.2.3~\ J W"~ v~UI F 1~~ liJ <~~ 0.95 <.$ .)~~U\ FJ <.$ j5rJl -.j)b:.'11 I 
4.2 .3~' 

~~~ ~ 

C2 = 100 - 9 

: ..;~ l-> J5..) d~Lv . lb....!1 ~U I ew <.$? rJl ..j'j,;>'11 ~j.".. 

(x - 4)2 (y + 7)2 (38 x2 (y + 8)2 
19 + 17 = 1 18 + 48 = 1 (3A 

-,?iJ l ~Ul ew -,?? rJl ..j'j,;>'11.:>1"::""'> . ~~'":II J'}:. ~L; F.:.r.>-~~~ I':'l:!~ 

,~ ,;; 25 mm -,?.)~ ~\~ .:>15 1 ~~ .0.28 -,?JL.:~;;J~ \ ~ L. .:r----U ~I ~rJl E-WI ~ 
~ I . \ ~"I lA; '11W

'it'..p..J"""' t J,----r 
. C ~ .\:...I><J <.$ j5rJ1-.j)b:. '11~ \ 

;~ I 
e = .E.o 

. \2( c = 0.28 , II = 12.5 0.28 = 1;.5 
c = 3.5 

-25~ . b ~ .\:...I><J c .) a ~~I 

2 b2 n , Ii , c.:..,.., U:>W 1 (:2 = tl 

c = 3.5 , 11 = 12.5 3 .52 = 12.52 
- b2 

J.>oJ 4 b = 12 

. ~';; 24 mm <.$.J~ .J <2b ~\ t.lA; )':>~ 12 </' b ~.:> i ~ 

':'~I~ 

t~' ~0~l>0~1 ~ 

. 4Jo':{ '-'= ""' l....o 0~J '~ 

,~I ..,..~J~I~ 0~1 

~I..,... i ':'L.>~ ~ 0J""' L...:! W 

.~ I.r.-J 0~ 1 

I 
~~~ ~ 

~4>-lA; ) W ,25 mm .:r.-JI ~':>15 b~ . 0.39 r )2;.l\~ ~ L.a.".:r.-J <.$ j5rJl -.j)b:. '1\ (4 I 
--------'
 



I ;;~I...ul 4r.)w 

X2 y 2 
-+-= 1 
a2 b2 

x 2 y 2.. =OLo~rl = II -+-=1 
a2 a2 

x 2 + y2 = a2 

x 2 + y2 = r2 

:~ r L2.~~.J th , k) L2.jSjA c,;;.J1 D~I._I.}I-a.r.>~ ~l:-'iJ 1 D.)~I 
(x - h) 2 + (y - k) 2 = r 2 

:;...,.l '.JJ1 ;.j,~ :":-~ I:;.)r-ol' (x -1z) 2 + (y  k)2 = r 2 

(//, k) = (-1, 2), r= ~=4 (X  (-1» 2 + (y _ 2)2 = 4 2 

~L (x + 1) 2 + (y - 2)2 = 16 

~l.>A~ ~ 
10.;bAlI.) ,(5,0) ? ~I (58 3 .;bAl1 ~.) ,(O~ j5~I (SA j 

, (7, 6) , (-I , -8) If:.j):U \.,;» .:J\S I ~! 0;1...u14..bL..... ~I 

.j5~I~) rI ;;~I 

(11, k) = C'l; X 2 , J I ; ... ) 

=( 7+ <- 1) + - 1) 
2 ' 2 

= (~ , -;2) 
= (3 , - 1) 

, .;bAl l ~ J,,1 ~) 1 2 ;;~1 

~':'-..!;,j,L.....JI~ r = V(X- x )2 + (Y2 - YI)2 2 l 

(,\'1' !II) =(i, 6), (x~, y~) = (3, -1) = V(3 - 7)2 + (-1 _ 6)2 

:..-wl; = V (- 4)2 + (-7)2 

~l; =V65 

~l;AJ l o.Jy.aJ 1 cih, k, r? .y,J':'y. , r 2 = 65 0~ liJ ' •..l>-.) V65r o';l.ill ~I~ J,.,10! 

.(x - 3)2 + (y + 1)2 = 65 c..I" 0.;1.JJ14.bL.... 0 i ~ 0.;1.JJ14.bU 

~.JA~ ~ 

,(3, -3) , {1, 5) ~ y6 \.,;» 0l5 1~ ! ,0,;1.> "'bL.... ~) (6 I 
--~/ 

http:0.;1.JJ14.bL


y 

~\c?'Y I ~ ~ (14 

~ J L., J ~ JJ ~I 

.,j*->-1~ l; & J5:..:. 
(4 J~ ) . 0.75 \S:?~I 

f- - 1000 ft 

~ J L,.-JI J ~ w J'/' ~i \... (a 

:?.T' if J--:''1\ 6.1A.; ~ \5 I ~l ~\:JI F \ "bw ~I (b 

.j ~\ 

~ , .;~ L.... JS J 0~1 ~L..a>J l ji,.u .;Jlo;1..lJ1 ;;j~w ~1 
(5 J~ ) .¢~ l.l>b.;.. j.. 

.2 p l c.....i....a..i J , (3, 0) j5 r-l1 (15 

. 12 plJ , (- 4, - 3) j5r-ll (16 

. 7 pi c.....i....a..i J , J-t> ~ 1 6.1A.; r j5rJI (17 

;. ~ ,.;~ L.... JS J d~w .~I ~UI F 1~L.a>- ~.l>
( 1 J~) . ¢ ~ ob.;.. 

(x + 2)2 l 
9 + 49 = 1 (1 

(x + 4)2 (y + 3)2
9 + 4 = 1 (2 

x 2 + 9y2 - 14x + 36y + 49 = 0 (3 

4x 2 + y2 _ 64x - 12y + 276 = 0 (4 

: .;~ L.... vlS' J . ~I ~L..a>J 1 ~ -,? .iJ1 ~UI ~I ;;j ~ w ~I 
( 2 J ~ ) 

(-5, - 3), (11, -3) .jl;j.,;)IJ ,( -7,  3), (13, -3) .jL.i) \ (5 

u l.l>-J 8 ~''1 1 j~1 J ~J ' (4, 3), (4, - 9) .jL.i)1 (6 

,(-13, 2) , (1,2) .,..s<'11 j ~1 c.24> u~ \ .l>- l (7 

. (- 6, 4), ( - 6, 0) ~~ l j~10~ u~ l.l>- lJ 

.• .l>-J 20 .,..s~ \ J ~I J ~J ' (-6, 9), (-6, - 3) .j l;Jj.:J1 (8 

.,..s'1 1J ~I J}>J' (- 13, 7), (- 3, 7 ) .jw1r-l1.jL.i)1 (9 
.o.l>-J 16 

: .;~ \... JS J .d~w o~\ ~UI ~ -,? ? r-ll ..j"j.;>. 'i l~.:i.> 
( 3 J ~ ) 

(x + 5) 2 (y - 3J2 
72 + 54 = 1 (10 

(x + 6) 2 (y  2) 2 
40 + 12 = 1 (11 

(x - 8J2 (y + W 
14 + 57 = 1 (12 

(x + 8J2 (y - 7)2 
27 + 33 = 1 (13 

"-;1.1:.j "~ bW" o~ J lr..r-)~ (23 

870000 ~\?! .j\5 bl 'U'j ..lJ I 

: .;~ w ~t.i ' ~~ ~ 

)..l<J~~l j~IJ~~Ji (a 

. ~ ).w. ~yS' 

.) ..wJ l?j5r-l l ..,j')\;>- 'il ~J i ( b 

: .;~ L.... ~\.j ~ jSJ .:r---i)l."~jj.:J\J ?~\ ~Ji 

(x + 5J2 y2 
16 +"7 = 1 (24 

, -- ... 
/ 43.4 ~ 

" ~I ,' X

" /... ,
..... _- -_/ 

9y2 - 18y + 25x 2 + 100x - 116 = 0 (25 

65x 2 + 16y 2 + BOx - 975 = 0 (26 

~ u l;lj->- Y I.,..JI Y; ul:..->-L:. ..) ~ I w~ ~ (27 

ul;\j>JIC.T' ~ ~ ;Si 4><'1 ,~l; ~ J5:..:. ~ ~yJI 

.45.T y i 4::-i yUI .j~ J ,<'; 1~<'1 1 

(6 J~) :.;~ L.... JS J 4::-i ~ Li):>~ ' •;\..ul ;;j ~ w ~I 

(2, 1) , (2, -4) (18 

(-4,  10), (4, - 10) (19 

(5,-7),(-2, -9) (20 

(-6,4),(4,8) (21 

l?.iJ1~UI F I ;;j ~L....J ~WI •j y-.aJ1~I I w~ ~ I.aA (22 

.J--:'~ I 6.1A.; 0 :?.T'J 'c,...J j ~'1 \ OJy-v' 

.J I.l>-l \S.Y--" ~ o'Y~i 4.:..:>- U I.jlj-J ~yJI&WIr) (a 

..j lj>J.l ~yJI ~I J5:..:. uL:....; "h w 0 1 (b 

~I ~ l?.iJ1~\:J I ~ l?j5r-ll J *->-'il ~) (c 

..j \j>J.l ~yJl 

: .;~ L.... JS J .~I ~L..a>JI ~ -,?.iJ1~UI F 1;;j~ w ~I 

~ -,?j5r-l l ..,j*->-'i IJ (- 10, 0), (10, 0) .jL.i)1 (28 

' ~ -,?:?r-ll ..,j*->-'iI J , (0, 1) , (6, 1) .jwlr-ll .jL.i)1 (29 

,(2, - 4 + 2V5) ~j.,;)\ \S.l>-u (2, -4) :?rJI (30 

VS'3 -,?:?r-l\ ..,j')\.:.:>. 'i IJ 



d' o)b oi..bt..... -::....;l51.)1 A.>~ AlL.... (41I 

Jl.::---~.,t.! , h > O:k < 0 ~ (x - h)2 + (y _ k)2 == 1'2
 

..)t..:: .;>-IJ ~..r:- J~ ~~1 W...L.> 0)1..Ll1
 

0)1 ..Ll1 ~,j"' ~l;jl ~I~ ~A bW C~I I ~I (42 

. b ~ ,j"' a ~~;:0.; L..,~ 

4.wS, - 4.a.>I _ .>J • ..JA 

: ..)~ k.> J$ <i •.:bt..... 0~1 t,}~1 F1 ~L.a>-,)...l>

( 4-1 V"'.;..L.l I) 

y == -2x2 + 5x - 10 (44 y == 3x 2 
- 24x + 50 (43 

x==5y2- lOy+9 (45 

. 0 ::; (J::; 2 rr ~ ,~ (J~..)~ k.> oi.bt..... ul5" u~ 

( 3 -3 V'" ) ..L.l1 ) 

sin (J == cos (J (46 

sin (J == 1 + cos (J (47 

2 sin ' x + 3 sin x + 1 == 0 (48 

lex) == x - 2 (49 
x +3 

lex) == vs=x (50 

2lex) == Yx - 9 (51 

(2-1 V"'.;..L.l 1) .u.I...L.> ,):c,..J ¢t..:: g(x) == - (if + 3 ,;j1..Ll1 j.. (52 

u.yki ~ A 0)1,)j5.;A if ..:.... I...l>-.J10 oi.9L.B oi.kA.:Jl ~ (53 

,-,",1 B ,j"' oi.9LJI W '0)1..LlJ B ,j"' v"k. r ,) I.)l-! ...:.... I...l>-J 6 

~v"k:.l l ~ 

2V34 D 10 ( 8 B 6 A 

.~\ ~lj c:W uK..:. ~ i4-J1d..:>.) ~ ~.j i il...>-~.r. (54 

.:"i ~ oi.;'J I ..:....'J ,)'-J1 ~\ .Wy 15 J W y 27 d..:>.yUl ~~i 

~0-4-l l r)~ 
2L x _ ( L. ~ _ A56.25 + 182.25 - 1 13.5 + 7.5 - 1 

x2y2 _ y 2 x2 
D7.5 + 13.5 - 1 B182.25 + 56.25 == 1 

~l;jl ~ ~ ,)~I';}I (31 

lS ...l>-~rs~ ~Y' 

,)J~I ...L.> L.u.J '.:.d,)~ 1--
y 

.. ~ u.L! ~ c3-'-J 'r.5\11 
~JL.....,-.J .~I~ 

. - 2b2 , . \ . L a <-e> 'o...l>-J (/ '+'.r-:o x 

'r.5\1I ,)J~ 1 Jy1 ~ 
./-'p\lI ,).r-J1 Jy1 ~b 

r.5'Y1 0,).»'-" Jy1J' (3,2) oj5.;A ~\~lj c:W .i.bt..... ~I 
.o...l>-J 1 2 ~,)~ 1 0';3 Jy1J ,o...l>-J 16 

":""~I e:.1l.i:; . 4........L4 (32
 

.t±.. ~ x - 5y == -3, 2x + 3y == 7, 4x - 7y == 27 

....:..J:...J Iv"JJ.r. ~.;11 0)1..Ll1 ,;j,)t..... ~I 

J$ <i 0 ~1.1U:J~ rs .,rJ1 o)I..Ll1 ,;j,)'-J ~~I o,)raJl ~I 

: ..)~ k.> 

(1, - 11), (-3, -7), (5, -7) (34 (2, 3), (8,3), (5, 6) (33 

(7,4), (-1, 12), (-9,4) (36 (0, 9), (0, 3), (- 3, 6) (35 

oj5.;A ~ .iJ 1 ~l;jl ~I ¢t..:: .r" ~ J ..LlL,.:. J.. .~I~' (37 

/-.p 'Y1 0 ,) .»'-" Jy1J , ..:....I ...l>-J 8 r.5\110,).»'-" Jy1J ,(-1, 3) 

~~~ ~i ~~! J'" . olj ,)\ .j)K.:JI.j L.5 , ..:.... I...l>-J 4 

yI L - -.,., . 

. - - ~ - .. - _ ---1. ~ 

~l;j l~ ':"l51.)1 L..} ,).:i>,. ''>-:..J-fJ (38 
. x 2 

y 2 x 2 ~/ 
0,) ' 11 ,1' > 0 -.:....>- ' -p + ~+- == 1, -+ + -p == 1

.r.' - pI' p l' . 
·~~ 1 C::--OJ .~ 

2 

x +.i. == 1 •.::b t..... .s.iJ1~\:J I . ).,;;1 1J>b d..:>.LJl ~ I~ 2 b 2a - C

..} ~L.a>-~I~\:JI~I ,;j,)L..., ~I . A == n ab ~~ 

- :..)4 k.> J$ 

b + a == 12, A == 3571 (39 

a - b == 5, A == 2471 (40 

- a 

- b 

http:V"'.;..L


;;~tj.tt t~t 
Hyperbolas 

S;I:~~ 

C\.Y'"l \CJ ~ ..r-; ~ cJ.>- .yIJ...A!I .....A..;S i!J2.; '-? ~ 
r:J \wL.aJ1J:-.ol2i ~ ~)~ Jl w l.alJ ;..;;J...;.,..l\ 
~W\ ~ lrJ \ ..l.:!~ i!J2.; J~ ~ \..pj.Y' ..l.:!~ ~ ~ ~ 
4~ ,~ )L;;;.. ~ j J.:.>. w\...o CJ~\ .l..o) I ~ ~ . CPS 

oj})y]\ J CJ~\ & ~ ,Xlj & cJ.>- ;;.hA; CJ\JJy-

JYJ :..rjJ} t: ~~ .;1 ~\:..r ,-?i:/ L",~~L:.:....J 
.0 !o}.'::j\ 

J;J\CJ~o;J\~~\ .bWlrc?"-I.:.fl\~\r ~\) I ~\ 1 ~ l.H~..9 ~ Ij)'~I~ 
.~~ IjlJ.i.> j})Y.:/ ~~ ~~I 

x 

:?J'J ',-:",)\A:; r CJ~~~~~}:..r X I) I ~\~ CJ~ 
&\A:; \.:hi; ~ CJL.-i)IJ 'j})y]1 ~ ;;j~I ....A..a.:;...;;.hA; r XI )\ ~\ 

.~\ '-:f'}:..r J5 t: ~)y]1 ~ a....,\)\ ~\ 6.....b..<JI 

' 1.:.r..J)~.J""",.J &WIJ.,.,-JI : ~ .} l..; \) .7"-" X I) \ ~ 
.jS.r-I~.J""",.J &Ul\ )~, Js- '-? ~~ r J ~I~\ J.,.,-JIJ 

-, ~ 
lJ~.~ -.~ 

t~I~ ~.)' 
~~.rJ ,~...u I~ ~W l 

. ¢. l:H 4J~ 

·') 4v~ 'W 
t~' u't.lsA J-b', • 
.¢. l:H ~'I~ ,;;..>.l'j,l' 

t~lu't.lsA~i • 
.;;..>.l lj,l l 

..>.l1j.l 1~ 1 

hyperbola 

t.lo lA.Il .)~ I 

transverseaxis 

~1."....Jl.)~1 

conjugate axis 

www.obeikaneducation.com 
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~I-i W' "-:.b~ .:l~)' .A:I)I FI~.rU J~I~ 

.A:I)I F 1~~~ P(x, Y) l>i J'pi ·cS';:>\11 .\.)0 ..J~I 
.Lr--"i) l..J ~.Jj.;J1 u t; I ..l.:>- ! .J ..J~1 ~I ~.r: : Cih, k) ojS.r" L?..iJ1 

~~ L?i L?~.:r-: ~I J]..JIl>~ .A:I) I FI~.rU~..J 
1..l",..J . IPF1 - PF2 1 = 2n l>~ 1..iJ .~ G )..\A...Y" ~.Jj.;J1 J' ~I 

. PF2 - PF 1 = 2a ) PF J - PF 2 = 2a [;!0
 
..Ll 1.>J 1~1~.....u PF - PF = 2n
 

J 2
 

~,,-!I"""'" y [x - (h - c)]2 + (y - k)2 - y[x - (h + c)]2 + (Y _ k)2 = 2n
 

~I ~L;.JI y[ (x - h) + c]2 + (y - k)2 - y[(x - h) - c]2 + (y _ k)2 = 2a 

~'-! y [(x - h) + c]2 + (y - k)2 = 2n + y[(x - h) _ c]2+ (y _ k)2 

.:...,......w l ~..-:,. (x - h)2 + 2c(x -h) + c2 + (y - k)2 =4n2 + 4ny[(x _ h) _ c]2 + (y _ k)2 + 
(x - h)2 - 2c(x - h) + c2 + (y _ k)2 

~L,. -4ny [(x - h) - c]2 + (y - k)2 = 4a2 - 4c(x _ h) 

. -4~ ~....w1~ ny [(x - h) - c]2 + (y _ k)2 = _a 2 + c(x _ h) 

~....w l ~"-:" a
2
[(x - h)2 - 2c(x - h) + c2 + (y - k)2] = n4 _ 2a2c(x _ h) + c2(x _ h)2 

~jP I~L;.J 1 n
2(x 

- h)2 - 2a2c(x - h) + a2c2 + a2(y _ k)2 = n4 _ 2n2c(x -h) + c2(x - h)2 
2(x~L,. a - h)2 - c2(x _ h)2 + n2(y _ k)2 = n4 _ n2c2 

~j~ 1 ~L;.J l (n2 _ c2)(x _ h)2 + n2(y _ k)2 = n2(n2 _ c2) 

II ! - (2 = -/> ! - b2(x _ h)2 + n2(y _ k)2 = n2(-b2) 

. a ! (-/> ! ) ~~....w l~ _(X - h)2 _ (y - k)2 = 1 
2a b2 

,~ i EWI .J~ Il>~ L.~ (x ~2 h)2 - (y ~2 k)2 = 1 <.?" (h, k) ojS.r L?..iJI.A:I)1 E-W ~~ I ~.bbJl 
~ . - . (y - k)2 (x - h)2 

.t;.....I.J EW I .J~ I u~ L.~ - b = 1 <.?"..Ja2 2 

..uljJl ~, ~L...:U. 

,'Y-~ I 3.»-11 y..9 ~h Ua..11 

(y - k) 2 _ (x - h) 2 = 1 
2 

b2 
a 

y 

x 

(;r'"i.J t.6 W I .J~ I ",~".il 

(h, k) ,jS~1 

th, k ± a ) ,.:,L.ui..>!, 
ih, k ± c) 1':'L:i~1 

x = h ,~l41I~1 

y = k ,~I~l~t 

y - k = ±~(x - h ) ''':JJ~I Lb.> 
2 2 + b 2" i c =a «a, b, c~ 4j)W1 

c= Va 2 + b 2 

I 'Y-~ I 3.»-1 I y..9 ~h Ua..11 
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a 2 b2
 

y
 

~jt.6WI.J~1 l ,,~".i l 
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y=k 1~l41I~1 
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y - k =± a b 
(x - h) I ":JJ~t Lb.> 

" i c2 
= a 2 + b 2 

«a, b, c~ 4j)W1 
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:~ ,~L;JI oj.,raJI"'? ~p::.. "-hWI 

It = -1, k = -2, II = V9 = 3, b = V16 = 4, C =V9+l6 = 5 
..,\jl)1 F1 ~La>- ~ ..l><.:l ~I o~ ~I 

X-i~.$;.JI..u-ll~~D~1 ~1 :o~~\ 
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lJ 4 4 '-.' •• . ,I' - k = ± -;;- h - It) Y + 2 = '3 (X + 1), y + 2 = - '3 (x + 1), : '-:"j~\ u:»
4 10

Y=- '3 X - T 

~I r ) ~ ' '-:''j~ 1 J=>-) :..r}jj.;Jl) .:.r---1) 1) ?.rll ~ 
..1.:>-1) (-1, -2) o? .r) ' '-:''j~ 1 J=>- ...? LJ~~ .I.,.w L? lll 

.2c = 10 ",:.,.w,J" J5 J.;b) ,2b = 8 ? \I101.J ,211= 6 "':~ 

LJ~.J ~lj J.:.Y ~I ~~~~ ¢~ .,\j1)1 F 1j. ~ 
.",:.,.w ,)\...\.:..> \ ~ \J~ 

~~~ ~ 
2 2 

0;+4)2 (x+1)2 1 ( 18 X _ Y1 =1 ( l A J 
64 - 81 = 4 _ 

ci "-hWI ~
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I I ~U .......uLa>- JI........::.,..~ ~~.J ,<I,:bW ~L;J\ oj.,raJI 6,,;,T..4 J.:.Y .,\j1)1 F\~~ 

'Ft ~L...a>-~..l><.:l ~L;J \ oj.,raJI...? 6.] ,)WI ~L:5 o,)\;:.l4W loS?1Ojr" 

lJ\i.A~~I ;;~I~ ..ulj~ AJ~1.sA ~1:iS 
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~I..~~.••lt 'J..u-l' ~ (25x 2 + 100x) - (16l - 96y) = 444 

~~ 25(x 2 + 4x) - 16(y2 - 6y) = 444 

~rJI JL..S4 25(x2 + 4x + 4) - 16(y 2 - 6y + 9) = 444 + 25(4) - 16(9) 

~" ~~ 25(x + 2)2 - 16(y - 3)2 = 400 

(x+2)20;-3)2 
-IOO~.k~~'~ ~ 16 - 25 = 1 

:~ ,~L;JI oj.,raJl...? ~p::.. 6.],)WI 

.lz = -2 , k = 3 , II = V16 = 4, b = V25 = 5, C = y 16 + 25:::::: 6.4 

..,\jI)1 ~I ~La>- ~..l><.:l ~1 o~ ~I 
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",l:;S .;,!~ GALA." ' .J-""V' ~ 
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5 5Y - 3 =-"4 (x + 2), Y - 3 = "4 (x + 2) 

5 11 5 1
Y ="4x+2'Y=-"4x+"2 

~1 r--) ~ ' ~JL;;;] I ~J ~J}.J I J ~I) I J j5pJl ~ 
"-:! ~ ...l>-IJ (-2,3) oj5r J ' ~JL;;;] 1 ~ ~ Ll')'~ olp L?..ul 

.2e = 12.8 ,,-:!p <J" J5 JY J ,2b = 10 ? ')i1.u.)IJ ,2a = 8 
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. ,,-:! p.) l ...l:A l ~ l j~ 

~UA~ ~ 

4x'  9Y ~ - 8x  36y ~ 68 e2A J 

, x ~ ~b ~ j..=-.:J y.J ~~ 4.b~1 J> I ~I 

= 3(25 25(x + 2)2 = 3 -. 1-25 25(x +2)2
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(It ± II, k} 

If - k = ±.£. (.I:  I,) • 11 

~~ ~ u....lc I ~ l ~ Ij ~ a.r ~La.. ~l:4S 

:';4 k. JS .j .lh-.JI ~~I ~ -.s ..ul ~I ) I ~I -i.,bt..... ~I 

. (-3, - 7) , (-3, 3) .:"l;JJ.:JI; , (-3, -6) , (-3, 2) .:"L...i)1 (a 

. a, b, e ~J U"'i)\ ~) '':f''''iJ c:b WI Jy><-<J I ':" ~ ,~i)J ':"~J L:.. x ~I...l>-l ~i L.....: 

if~I WS j;y><L ~ ~JL;;;]I ~ <J" ~~ ~ILl I.,.5.1:; ~l:: ~I) I ~I ~ ~ L.~ 
. ~l5 ...:." L.)..... ) Y.;-11~L..a.>-~ ~ I ~! ~I ) I ~I 4.,bL..... ~l:S' ~J ,~ r) 1 
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. y = 2x - 12 , Y = - h + 12 '-;"j\A:.\11.h>-j ' (-3, 0) , (-9, 0) ,:"L.i ) 1 (b 

.~i e:.blA.lI j~I .j ~ ,.j~ jL:.. .:r..--i)Jy ";1..\.:>-1 ~i ~ 

I 
.!z. =2
II I 

11 = 3 I 
~4 b=6 I 

, (x ~ 6)2 _ ; : = 1 ../' ...l,;\)1~I 4J~w l.il , x 2 ..w~ .1u; 0
2 ~~ ,~i e:.blA.l\ .J~I ~i ~ 4.3 .2~tI

.4 .3 .2~\~ 1 

I 
~~~ ~ 

,.,;:.. \..\.:>- j 10 ~ 1 .rJ \ .J~\ J)> j , (3, 2) , (3, 6) .jL.i)1 (3A 

. y = %x- 2: ' y = -%x + I; '-;".JW \ lb:- j ,(2 , - 2) , (12, - 2) .j\.;.Jy,.\1 (38 I 
-- - --~) 

e =%~ ../' t.5jj5.rJI ...,j')\;.;.:- ':II ~ , ...l,; \) \ ~\ -.....w,} t.5j j5 .rJI ...,j ')\;.;.:- ':1\ ~ J~\~ ...:JJ..i5j 

l if ? i ~~ , I JO~ c!' ~UI EAUt.5jj5.rJ I ...,j')\;.;.:- ':II~.jt.?j:j ' ~J~I ~\ ~ 
· ...l,; ' ) ' EAU ~ ' ~ 

..uljJl ~ \:?jS.J-411 ~~~I 

(y _ 4) 2 (x + 5) 2 . • . 
. _ = 1 <I':.bw ..,.ill ...l,;1)1 --hclJ..,? .rJ1-.J~':II ~..\.:>-

48 36 - c-- 
. t.5jj5.rJI ...,j')\;.;.:- ':I I~ c ~ '1) ~ :b-

r Ie= II 

Ic2 = 48 + 36 
II = "f48 .C = V84 

I 
c = v84 

.~;;; 1.32 ceJL..; ce.?rJlJ*"~ I \ 
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I 

:.;'4 L-..,.. J5" J <I':.bw ol.k-ll ...l,;I)1 ~ <.$? rJ l...,j~':il ~~ 

(y _ 2)2 _ (X + 9f _ (48 (x + 8)2 _ (y - 4)2 _ ( 
15 75 - 1 64 80 - 1 4A 

-----) 
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. ~~ I ~ OJ-" 100 -,..;L;,> t...,. u.o.;Y, 

y 2 x 2 
- - - - - = 1
0.5625 8.4375 

y 2 2.5 2 

- - - - - = 1
0.5625 8.4375 

x= 2.5 

('= 3, 11 = 0.75 32 = 0.75 2 + b2 

. ol:.>..:.,., .»- .w:.L.aJ 1t3" ,-?lJl ~I ) I F 1';.,b~ ~I (a 

c./' uL..,\1\ <.bA; 0y <0 0i .»- JI..l.> I..sy:....... .»-~I cr>: 
. ; ' Ii Ii w L.aJ 1 ; 0i L. .L · · a.:,1 1i~1~1~~.r-' <..5' . L.r .j ~ y . 

'L 1)1 L)I.j 4---i.r 0[.9 ,B ~I .) ! '7') IJ ,~I )IS .r 
0...,...1.1 101 )i; .C = 31lJ ,~I)I F 1-,tJy. ~ 0~.r-".r 0~1 

..I....: 0 1~.J ,2a Y' .:.dJ;)I.:r-~I .»- <.bA; ,-?1 ,-?..I....: ~ ~I 
0[.9 , B ~I .:r- LA..I....: .»- 1.5 km ) ~ .\.;fl A ~I .:r- wL.aJ1 

. b ~ c j a ~~I .a = 0.750i,-?1 ,2a = 1.5 

~w 8.4375 = b2 

.\.,b~L; IlJ ·uL.o \11<.bA; ~ ~I) I F 1jS.rs ..."... IJ ~WI J~I 
2 2
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2 

- X 
2 

= 1 L.5""'" 
L · . a b . 

•• y2 x2 
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y 2 x2 

. 0.5625  8 . ~3 7 5 = 1 d,,~ \.$jJ l ~ I) I 
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x 2 _L
9 21 - 1 (3 

3x 2 - 2y2 = 12 (5 

~I ~ , ~L..- L... ....t.,j,A (20 

. ~ ~) .b1.>..... J J~ \ 

</" ) ~ 4.l .:> l..,. ~I (a 

. J-Ul c) ~1 

c) o..l>-J JS ...:....; l5 bl ( b 

~ JI..l>-y\tS~1 

J>f" ......,.a.; iw .15 ft 
( 3 J \;..A ) ~ ~\ ~)\J 

~\.y4J\~~ , 3, W,1 (7 

~ I j ~ )~ ~ 4.lJlb C~ o
• y2 x 2 

~ vl:-> . 225 - 81= 1 "..:hL.... 

( 1 J\;..A ) . ¢ ~ ~ \ ) l ~\ 

(5, 1) 

l/ 2 x 2 

2S -14 = 1 (4 

3y2 - 5x 2 = 15 (6 

y 

o (0, 0) 

j.. ~ , .;~ \.....0 JS J <l.:hl..,. . ~I ~ I)I ~I ~l,a.>,) ..l>
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,)..l>- ~ ~~I. J.,...aJ1 ~.;~ \.....0 ~I .J ~ ~ 4.l ,)l..,. -,...:51 
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x 2 - 4y2 - 6x - 8y = 27 (8 

_ x 2 + 3y 2 - 4x + 6y = 28 (9 

-5x2 + 2y 2 - 70x - 8y = 287 (10 

9y2 - 4x2 - 54y + 32x - 19 = 0 (11 

16x 2 - 9y2 + 128x + 36y + 76 = 0 (12 

: ';~ \.....o JS .j. ~I~L.a.?JI~<..?.iJI~I)I~lo.hL....~1 

( 3 J ~ ) 
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.y = ±%x+ 4; ~ }A::.l I lh>-J' (-1, 9), ( - 1, 3) .:>\......i ) \ (15 

.y = ± 152 x + \°24 ~ }i:.J\ lh>-J «9, 7) , (-17, 7) .:>L; ).r.J1 (16 

) ~IJ ,y = ix+ 5; ~J\A::..l 1 ~ ..l>-i J ,(-7, 2) J:.5.rJI (17 

.u l..l>-J 10.J.,bJ ~i 2'L4.l1 

.s..l>-.J 16 ";;1.rJI ) ~I J .,b J , (2, 10), (2, -2) .:> \......i) 1 (18 

. (- 1, -2) , (13, -2)..u .:>\;) .r.JIJ f l?j5.rJI ".J)b;-~I (19 
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38 - 5 = 1 (23 

(y - l) 2 (X -6)2 
10 - 13 = 1 (21 
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.y- L'~ ~~ ':>~\.)I c) ''..:...)y. 
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~ a = b L.~ ~UI L?3~1-U 1) 1 ~I~ I':'U,.>:I (38 
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Y' ~~ t ..l.o.:~ J\jI&--y 4s-lA;) 0y~ ~ 
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( 3-5 u-;.JJI ) • orJ~.;\ L.... 4..l"lA.. J5' j>. 

tan () = sec () - 1 (44 

sin () + cos () = a (45 
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x2 + 4y2 - 6x  7 = 0 

(x2 - 6x) + 4y2 = 7 

(x2 
- 6x + 9) + 4y2 = 7 + 9 

(x - 3)2 + 4y2 = 16 

(x - 3)2 l 
16 +4 = 1 

ci~I J ~ ~\ ~~ 0'1.,5 j J .J.:; 

.:... ~ .w l ~ <.r.::- ..; ,~ \.; ~ L)~ ..)s- ':"'\) ..l...o 
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16(x2 - 8x + .) - 2Sy 2 = 144 + 16(. ) 

16(x2 - 8x + 16 ) - 2Sy 2 = 144 + 16(16) 

16(x - 4)2 ±+ 2Sy 2 = 400 

(x - 4)2 _ y2 = 1 
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.(4, 0) oj5.r .xl) ~ ~I 

~Yl "bl....4l l 16x2 - 2Sy 2  128x - 144 = 0 
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o}JJ>......lIF I U .)~ ~ ' d.;.-- l:AJ 1oj..;....aJI ..)s- 4x2 + y2 - 16x +.8y  4 = ~ ,~.b UI 0'\ (l 
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~j~1~ I aJ.lW J.:1>.:i 

:~~1 c.J.,....aJI.)s- ~\:5 WJ~ '.j4 L.,... ".bL... J5'.J..;....j -,? jJ\ c?J~1 ~I tf ~1.. 

y2 + 4x2 - 3xy + 4x - 5y - 8 = 0 (a 

A = 4, B = -3, C = 1 

,(- 3)1 - 4(4)(1) = -7 <.;?.JL;~\ 

.~L; & u~ 4.J~WI.j~ ,B =1= 0 '~I .:r )o-.o\~\ ,:;'l .J 
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.02
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3xy + 4 .1' 2 - 2y + 9.1' - 3 = 0 (28 

3 .1' 2 + 16.1' - 12y + 2y 2 - 6 = 0 (2( 

ILr'->.,.-.JII.J~j\ y- ~J~ I.J~ 9;i) ~iJ J>J~I FII.J~ L,.A;.y .",;i ~ ~.J~ I~I WIJ.j~ 
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:~'1 l o L.i)\.,J I.)! J...:>pi L0. PNO JL.....:....~~ 

x rL..:J 1~~ x = I" cos (a + ()) 

~I ~ Y = I" sin (a + ()) 

.:..~, ljt.~ ~I ~~ = ,. s in a: cos () + ,. cos a: sin () 
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4y 2 - 35 = 0 

x = x ' cos (j - y ' sin () 

6xy -I
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,j1.)J...I.J1 ~ J~t., ...w~J ' 0 ~~ ,j1')J~ ~J lj.; ex's] ' -S~I ~ 
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x'y '.s~ ~ A1~Uu ~US' 
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1 V3 = -x+ -y
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x' = x cos () + Y sin () 

= x cos 60° + Ysin 60° 
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sin 60° = I' cos 600 = V; 
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x 2 + 2V3xy + 3y2 2y 2 - 4V3xy + 6x2 

4 + 4 = 36 

7x2 - 2V3xy + Sy2 
4 = 36 

7x 2 
- 2V3xy + sy2 = 144 

7x2 
- 2V3xy + Sy2  144 = 0 
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y' = y COS e - x sin e 
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:~~101.)-,..u1~ J~~ xY 15~1 

x ' = X cos e+ y sin e,s' = y cos e x sin e 
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(x')2 + 301')2 = 8 ; f) = f (19 

(x')2 (y')2 _ L : f) _ 'IT (20
"25 - 225 - r - "4 

(x')2 (y')2 _ L : f) _ 'IT (21
- 9-- 36 - , - 3 

(X')2 = 8y ' ; f) = 45° (22 

L ~ (28y 

X 2 + y 2 _ 8x - 4y = - 4 (a 

9x 2  16y 2  72x + 64y = 64 (b 

9x 2 + 16y 2 = 72x + 64y - 64 (c 

4x ' = (y ' )2; f) = 30° (24 

(x')2 _ (y')2 = 1 . f) = 450 (25 
64 16 r 
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x 2 + 4y 2 - 6x + 16y - 11 = 0 (1 

x 2 + y2 + 12x - 8y + 36 = 0 (2 

9y2 - 16x 2 - 18y - 64x - 199 = 0 (3 

6y 2 - 24y + 28 - x = 0 (4 
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4x 2 -5y=9 x - 12 (5 

5y 2 = 2x + 6y - 8 + 3x 2 (6 

8x 2 + 8y2 + 16x + 24 = 0 (7 

4x 2 - 6y = 8x + 2 (8 

4x2 - 3y 2 + 8xy - 12 = 2x + 4y (9 

5x y - 3x 2 + 6y2 + 12y = 18 (10 

16xy + 8x 2 + 8y 2 - 18x + 8y = 13 (11 
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x2 _ y 2 = 9; f) = ~ (13
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xy = - 8; f) = 45° (14 

x2 - 8y = 0; f) = ~ (15 
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.N(3, - 4) ~1r-lI l.r;---'i)I ...l>-\., ,M (-I, - 2) ,,-::-,i) ...l>-I., 

O)..raJIJ l at)JI.j4.J.;> L.....J IJ)..> l~~ (b 

. Ax 2 + Bxy + Cy 2 + Ox + Ey + F = 0 

I.t;~ ~L:JI F 14.J .;> L...., vG.. 4.i ~ (c 
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•.0''11, 0~1 _ 45t - 1 .iJ l-lL L . ' - o~ t l.Qj \4.:A3 oU .J r.y - - t- ~ . ~-.J 4.;J ~ 4>- .J 

~ x , y ~ ,x = _~ .iJ.)l-lL ..h..J.\...;~ t .h., 4-..h.i .11 . - v 3t -	 • '-F"0 '-" 

''?I J C~I';';.;Lo~ ~).s::: .) .iJ.)~ ~I or l.;j\l4 
(3 J~ ) a s t s 5 ~)10 

J:.- ~ ,~.;~..uI'.;y.aJ~';~ ~ ~J .:r-:J.)~ JS ~I 
(4JL:.A) :9~~1 

y = 5 sin (), x = 3 cos () (13 

Y = 2 cos (), x = 7 sin () {14 

Y = 4 sin (), x = 6 cos () {15 

Y = 3 sin (), x = 3 cos () (16 

Y = cos (), x = 8 sin () (17 

Y = 6 sin (), x = 5 cos () (18 

~J .:r-:J.)L.... ~~ .;~ k. ulS" .j .h.:--}I~I~I 

....~I~yo ?~ ~I~~ " l1-J1 ~bl-ll .:>~ 
(SJ~) :o~'11J 

2X x	 2t = 2 - 3' Y = 12 (20 t = 3x - 2, Y = x + 9 {19 

1 - x 3 - x x 2 
t = - 2-' Y = - 4-

2 
(22 t ="5 + 4, Y =10 - x (21 



.:r-JI.,;-JIJ .~I ~L.a>J1~ ~.lJ1 ~I)I F 1:\.bL.... ~I 
- ( 4-3 V"' ) ..JJ1) :.:,r./ l'1 

.0 1..l>-J 4 ,-,~ l rJ I .J~I J.,bJ <(5,4) , (5, - 8) ':'>L..i ) 1 (40 

(3, 5), (3, -1) .:.> l;.Jy.\IJ <01..l>-.J 4 c:kWI .J~I J.,b (41 

.i.hA; .:.>i tJ,.?o ol;~ i ~I.j~UI F I ~ "bL.... ~I (42 

( 4-2 V"' ) ..JJ1) .~Ij5J""...I.:.vJ.-:' ~ 1 

t 
1057 ft 

~~"-

(3-1 lJ"'.J..JJ 1) :~'"l' \ ~JL:-J I if .J~ JS' ~ 

sin x + sin x (43 
csc x - 1 esc x + 1 

________ + 1 (44 
1 - cos x 1 + cos x 

.j ~..w l~~ o l; ~ i j.-«.:JI .j jk. ~ t'/ J5 L2~ (45 

J 4 ~..w l ~ ' 0.J~ J 1L2.lJ1~ ..w I .J or.~ ;i} L2.lJI L rJ1 

~.:wI.J oj} L2.lJI L rJ1.j 2 ~..wl~ y ~I ~ L rJ1 

~x~ ' 0 .J~ Jl L2.lJ1 LrJ1 .j 2 

30 0 23 C 15 B 8 A 

:.:.r.:J~~ ~ 0..:;......JI~ ~JK;..u 1 o.J.raJ1 (46 

:</' < x = 3 cos () - 1, Y = 3 sin () + 4 

(x -1 )2+(y + 4)2 = 9 A 

(x - 1)2 + ( y + 4) 2 = 3 B 

(x + 1)2 + (y - 4)2 = 9 C 

(x + If + (y - 4)2 = 3 0 

~.75 m/s ;;";l>- if t.~ A '" l.:!> t (33 
~-- - - ... 0.75 m /s 4.:;1~1 ~~ J.J~ 

.45° L» )..\.O.. ,-,~~I c:: ~.Jlj~.J 

0 .3mJJ~I~~J 

.t...G..a.l1 4:-0 jAi c?1;;,,;W I .y
. 9.8m /s2L2JL; g .:.>i ../.?I 

t if) 1...I.:.v t...G..a.l1l!.r .:.>\A..a; ~J .:.r.:J~L.... ~I (a 
j .. } <. .. 

y = 0 ~~~ <WI ~':'> I L;,.?o 

u..aJ1 J 1t...G..a.l1 u~ ~ <O.5m JJ~I../ /'.:.>l5 b1 (b 

tp 0~ ':'>~~ L5?~1 u..aJIJ1~r-lb1.J ~L5?~ 1 
~ <W~ r..lh...a.: L....I.:.v 

L....I.:.v.J <100 m .J.,b L5.r:- Jl;---J ~.J <..r--:> !J;:-:'\ I ~~ (34 

(0,2) 4kJ\if 8 .0 ~/s ~~ :.r- vASJ d ) 1o}L:> ~i 
(0,5) 4kJ\ if 8.1m/ s ~~~ vASJ~ < O . l s ~~J 

. 0 .3s~~.J 

J~~ ~ J5l!.r l.l\A..a; ~.J .:.r.:J ~ L.... ~\ (a 

. x J~ o\)~ u,s.J 4 i tJ,.?oJ ~1 ~.h>.Sy J~ 

200 m JLJI ;;";w ..:.,..; l5 I ~U ~J~L j~~ if (b 

·~~l~ ~j~ ~ 100 m if -j~ 

~I ~ aJLJI o.L».j ~ I ;; ,) ..u..:iA '::'~ -& (35 

V'>';; o..l>-IJ o..l>-J L» ~~ o;b ~ .i.hA; .Jw if~UI 

.x J~~ 

.:.r.:J~~ 1~ u~ ~~ ~l>-~1 ~4-:' (a I 

~ t~ <x=t -sint , y = 1 - cos t ~}I 

. l.l ~ ~ I)~ 

0.L» a.LW L. ~ ~ x c:kLA... .J.-! ;;,,;L...]I L. I ~I.! I >J (b I 

.~ J5 .J.-! ;;";L...]I ~ L..Jx c:kLWI 

~.J~lo.L»~L.~ ~y-:!~?iL. l~ (c 

.0;1..u1 ~~~ c:: L»~ 

W f. ~.J~}I .JL:b~1 1.J.:..:i (36 

~.J 0'h L....~-,~~I .x = 2 + 3t ,y = - t + 5 

. (4, 10) 4kJ~ .JW I.J f. ~ L2~."......,JI m ~ 

~) I ,:_;}1 ~~ 1 if';~ 'i ~..l.Y ~y- I~W Cr.1 1 ~1 (37 

' XY L5~I .j .........A;~I.......wu
 

~) 1 0~~~IJ~I.JK., )' ~l.ll5b 1L.~.:l,... I ~~ (38 

4---V ~.J \ J~ :i,h;UI rL:-~ I 65.r ol5L:.....J 0 ~ .J.iW 165 .rJ 

.!J.T-~ 2 J . 90° 

J~I ~~)\ 0'i ~~IJ~10\.?~ I ~' (39 

~i)\J ~~\ 0~rJl ~...I.:.v ~JK;..u1 0'i~~1 

.~ 



..s~1 

~l.:-:J'~W'~ I 
J lj....rl ~ Tl-nspire 

. ~.jJ 1 

.;......:;.... ' .s ..w l ~....,.:j 

"'=~ 4Jl....4llul.;-6..a.

. x, y, t ~ ,$..J.A 

x = 30t cos 45 :"";1"; 

= 15-)2 t 

=17.5t 

" 
. l . II I' 

: -W I 1~ .6....aJL :\......-WI ~ ,~0' «s"" .. • -' . J 

(3 1 •• H}VpmMiliD 

...:;.. ')'.)L....JI L..:.<W ct\ k. ,G tJiJEi"mrttilcr  . ~ 

.t!'Y.Y' W' ~) I ...:;.. ')'.)L....JI J>.)i . ~) I 

= 17.5v'3"t - 4.9t 2 

Y = 30t sin 45 - 4.9t 2 

= 15-)2t - 4.9t2 

.,:.,;...,s:J1l:?JL. .i.h.>- )W tstep .j 0.1 oJ! 0 0-" t ~ <..S..lo .) ~ 

. ¢ ~ ...:;..')' .)L....JIuG.o 

" 
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o..,s:J ~I ~I ~,), I ~,r-J1.;...;lS L..:.:: ..;.;\1 \~ 60 ~ 4-l:.i "-;j l.:, ~j , 3 5 ~/ s ~)L.:.... 0..,s:J ~I 
~lJ l :i..:--l.:>J1 JL.....:...~ 0.;5 JS )L... ~ t.;; ~ J.. ..;.;\'I c-: 45° 4-l:.i "-;jl':' ~j , 30 m /s "";1-" 

.~)\'1c:b- 0-" 4lS") rS ,:r-;..,s:J I .:>i L1, .,;.A-> TI - n spi re 

: w ~ ) J50 ':> ~) I':>L:.b L....J1 tI ;;~I 

Y = 35t sin 60  4.9t2 
X = 35t cos 60 :l:?) ''':''' 

.~ ~ ~lI~ I ..}~~ I~ I I.i",~...)'0-") I~) I "':;" ,), .)L....JI~ ..} t~ I~ \ U~ 
o-,.;;;JI ..} ~lS ~.., .J ~Lb.. ~ ~ ~i L..:.:: , 0 :S t s 5 o.?-ll ..} J>lS ~ ~ ~ ~i b ~ 

. .t,-iJ..,\' I ~I ':> ~ 0 :s t :s 10 

~AII u".i~La..JLJ ~l.l.I A..J.:a .=--_tIAt...:;tl l. ~_-: 
- - :?' • - - . - :j~ t....,.--.. v:-
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)' 

I. 1. 

.r> I · ~ 
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t9 J,2, 
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d ll- lSh 'r 
;-i.,l-15.j2 1-491 

f<c, O St~6 :S t~p . O 1 
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•lJ.I-J L4:i 
.0-9\'1L 50° 4-l:.i ~.., I j ~ ,33 m /s ~ .\.;I ~I ~.r-: 4.;~ o.? -....91 "; JSJ 1f"' ..L! 3jS (1 

L 40° 4-L,; 0 1j ~ , 45 m/s ~ ~ I~ I ~.r-: <..S y>-i o.? l:?JL..:... J5J 4.;G ~ -':lE~.., 

. ~UI ~.., '~L.:-:JI ~W I J L.....:... ~ O.? JS JL. ~ ¢~ J.. .j')'l 

; 87° 4-L,; ~ J lj0-9 '')' 1 L ~ ,43 m / s ~ .\.;I ~I ~.r-: a..J 1~ o.? ..L...>-i ifJ . 4J..... 3.>5 (2 

ul;.. . 20° 4-L,; ~ .., l j 0-9\1 1 L ~ ,6 0 m /s ~ ~ I~I ~.r-: a..J1 ~ o.?~ifJ ~ G ~.., 
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170 ....., .»i ...,,;:iIJ~ 1 162 ........ ~3~t~ 1 

170~ WL.. i~ 1 162~ t,r"' 4 t ~1 

170 ........ w~ IJ-4l IWL.. 'I~ 1 162 ........ ~ lMJl ~I 

170 ~ I$jSJ-4l1 ~~:il 162 ........ . J~I 

178 ..LI1j,J1 FJI 162~ ~ .JJI 

178 tk I.4J I J~ 1 162~ ~~ I J.P-A 

178~ ~1J-4lI ~t 162 ........ ......i~ 1 

162~ I$J~I~~I 

196~ ~~ 1 ~' 170 ........ ~W IFJ I 

170~ wlJ J~ 1 

170 ........ ~':t I J~ 1 

170 ~ jSJ-4l 1 

.!1:i I~~ .;-p.> I 

: ..;~ ~ ~ JS JW')' .~i WLilI,J' ~WI ;; ,).,.,w 1 .".:.>- ' 

<.S~ & (f ~ L:J I ~I r (1 

, ~..l.>-i ) ~ <J"' i)~ ~\..<:." ~\j 0:')b er.bj~ 

'<J"'I) L<.S~ I.r: ~ ~ 

~ ~\..u..; <?\<.S~\ ..j .bUJJ </' ;;)\.1.l\ (2 

. ;;~ .lk; (f ~ 

.....tk; J~~ ~,)~ VK.JIFI (,j~ (3 

~,/--,;:iI .J~~ ..j0W\ --,~\0LJ) I~ (4 

'J /'11 .J~ ~ 0LJ) 1~ 

(f ~L:JI F 1~~ wlj .lk; ,-?.b.: ~ (5 
. ~~ 1':;\...lA.- ,-? j~ _ 

oL>...:... ~ (,jt5 \~l i, ,)~ ~ ..J'" ~L:J \~ (6 
C " J ~ ' .'n ~\ k...:...... ~o ,)~Lj~·"'-'..J ' Li)b j \ ~ 

(7 

. t, ~ \J...., 

,~\ -:! 0\-9 (,jL;Jy.j 0L.IJ ~L:J \~ ~y. LS (8 

. ,y,~ ,J' 0~ . L>...:...j ' '-:-'JIA; lh...,:.. .J c,sJ ,~ 

J k...:......L) x , y u:~1 Jk...:......~~ ~ ,) \..... ~l:5~ (9 

t.h,...} I~l ir-J l ~j~~ u~,)\..... 

. e ~J I) I J i 

;;)b ~~ Y" f (t) = (sin i , cos t) ~ (10 

.~U\ '-:-'Jw, o~~ ......r"f 

~~':it ~Uz...t t 
(4·1 """J...IJI) ~\M!l t~1 

, o..;.9-:'J I ~..9-" P ~ ~..L>.3 • 

( 4-2 """j...IJl) ~IJ...IJIJ ~La' ~, 

(II ± c, k ) (il ± a, k) 

(I" k ± c) (II, k ± a) 

:~,e=*~~I:J I ~",jSrJl ~~~I~ • 

, a2 _ b2 = c2
 

~-' (h, k) L2.jSJ-" ~ l o~ I ..u 1 ~ ~~ ~~ I';..;~ I •
 

, (x _ "h)2 + (y - k)2 = 1'2 ~rL2.~
 

( 4-J """j .,.\} l) ;;~lj!l~t 

(I I ± c, k) (h ± a, k) 

ih, k ± c) (I I, k ± a) 

: ~,e =*~ ...wljJ l~ ",jSrJ l ~~~ I~ • 
2,a 2 + b2 = c

( 4-4 """j .,.\} l) ~IJJ~J~~lt~ltl~I~~ 
I A~~~w<U~4...b... ':"'·11 .l_ ~l l I ' i.u..L>.3 ' . C' ••• 
~ .. .. - :u-- t..r-o t y .. v-:: 
,~IJ~4-, i ,~i w ~~ 4-AJ1';..;~4 :...oWl 

..s~~ ~~W ~ ~ xy ..s~ ~ ~~W J=,y.3 ~ • 

J~4x'y' 

X = X' COS () - y'sin (), y = x' sin ()+ y' cos () 
( 4-S """j .,.\} t ) ~~I~'i~t-ll 

~'-:J I ~rJ l ~.Jl ~.Jl 1 w ~ ~ L.a..,.!1 ~ • 

.t~.JlI~ 1 ~~"""-"~ .;..;~ ~ ~~ ~iy-l l-, 

~ I..G..,> I 4t:.~-, ~'-:J I t'" () ~~ ",=-, I..i-:> ~ ~~ ~ • 

~ _ . ,,_II~ ~ I ~'-:J l ~L.....J l :~ V ~ 
I~ " .. " U , 0 .. 

,~..;'-:JI ~;'~ I c...,>ug~, X = t v o cos () ~4 

..u.,o ~I Q..I.<&.UY-:: ",.:.11~iy-ll tLi.:ij ~lj ,u--oj-l l t 

,Y = t v o sin () - tgt 2 + h o ~4~ ~u t 
. ~ I ..G..,> ~ I tLi.:ij~ 1 h o~ 



(162 - 169"::'1.>..oi.-rI) ~ \5:.411 t~ I 

-------

u1-L>.J 3 J.hil l ~ J .,b.J ,(-1, 6) j5rJl (26 

(2, 5), ( 0, 0 ) ~1 ~ pI0~ u L;I -L> 1 (27 

(4, - 2) , ( - 2,  6) ~I ~ p i 0~ u L;\-L» (28 

(x  3)2 (y + 6)2 = 1 (22 
16 + 25 

( 170 - 117"::'~I) ~IJo11IJ ~UJI t~1 

-~ 

j.. ~ , .;~ L,... eP J ~:b L.... . ~I ~l:J 1 F 1~L..a.>~ -L> I 
.t:; L .l:>..:.. 

x 2 y2 - - . I 
9 +"4 = 1 (21 

I: J~ k. JS J .~I ~L...a>J 1 ~ <,S iJ l~LJ I F 14.bL.... ~I 

(6, - 3) , (4, - 3) .:> t;J,;.;JIJ ' (7, - 3) , (3, - 3) .:>L..1)1 (23 

01-L>.J 6 L? J L.e /-.0\11J~I J.,b.J ' (1, 2) , (9, 2) .:; l;J,;.;J I (24 

-:oL;I-L» J (- 4,4) , (6,4) ,r.5\11 J ~1 0 ~ 0 ~ 1-L> 1 (25 

(1, 1), (1, 7) /-.0\11J~1 0~ 

:....... dj ~ L....JJ ~l:AJ 1 0 J~ I 

0s ¢~ ;"-.(X  2 )2 = 16(y + 3) 

t""""') ~ 't,?J,;.;JI;} I.J oJ,;.;J IJ U"'i)10" 

.))0 )~ 1~ L. ..l.:.....;.J ,U"'I) LJ~ ~ 

"t,?J,;.;JI ; }1 

~ , (2, -3) .....i j J (2,1) .(;jy. -?iJl Vl4Il F1';.,bL.... ~I 

.¢~ .l:>..:.. j.. 

.",;.Jj ~10~ X J I-L> )l 1.)':;\5.r-: U"' i) l.J oj,;.;J10i ~ 
p.:;1 ~.J . 1  (-3) = 4 if p ~':;~...jJ iJ (h, k + p) if oJ,;.;J1 

.cP\II .)) L..P-o ~I .:;~ ~yo ~ 

~\ J~L ~l:AJ1 o J ~1 cP t}K.J1 F1 dj ~ L.... ~I 

. h. p]; 

~1.,,"•.!l ;;J.:>->l' 4J' (y - k) = (x _ 11 )2 

P = 4, k = 3," = 2 4(4)(y + 3) = (x - 2f 

~'-! 16(y + 3) = (x - 2)2 

b = 12 - (- 4) = 8 a = 11  (-9) = 10 
2 2 

.,r.5"'11 J ~I ~ .i.bA; Y' ~l:J 1 ~I :?.r" 

( 
1. k )=( 11+ (- 9) 12+(- 4» )

~1~':':jlLA n, 2 ' 2 

.r.5"''J' 1 .j~ 0~ ..:..~I-L> l -?iJl ~l:J 1 F 1 4.b L.... ~I 

.0,12),0,  4) ~\' I.j~~ ~":"~ I-L» J (-9, 4), (11, 4) 

. a, b ~..l>.:J ~\I I.." ,r.5\1 1<f. J ~1 ..:.. ~ ~ ~I 

,.;~ L,... JS J ..:bL.... .~I V 14l1F1 ~L..a.>}.J.,.. 

.¢ ~ .l:>..:.. j.. r-i 
(x + 3)2 = 12 (y + 2) (11 

(x - 2) 2 = - 4(y + 1) (12 

(x  5) = -l... (y - 3) 2 (13
12 

.(;jy.J .....ij ":"~I-L» ~~l Vl4Il ~\14.bL.... ~I 

.~ ~ . l:>..:.. Y. r-i , .;~ L,... JS J 
F(l, 1) , V(1, 5) (14 

F(-3, 6) , V (7, 6) (15 

I F( 2, - 3) , V(- 2, 1) (16 

F(3,  4) , V(3,  2) (17 

!L,... JS J .~I ~L.a>J 1 ~ -?iJl V~I F 1.;.bL.... ~1
I .G~ . l:>..:.. Y. ~ , .;~ 

(-7, 0) 4.k..oJ~ ~"jjW\ .)1 L~\ ~\.J F( 4, - 4) (18 

(7, - 2) ~~ J~.J JA.--l .))L JwWl ~I .J F(-1, 4) (19 

"""====-:.::===- -" __(9, 2) 4.k..oJL ~.J cP1
.)) L~\ ~\ J F(3,  6) ~j 

~l" = (1, 4) 

J ~I 0~ ...jJiJ ~':;~ .JL....:.. ,r.5\11 J ~I ~~ ..;.bAJ Y ':>L;I-L>;11 

:if ~l:J1 F 1dj ~ L.... ':; ~ liJ. x ~~ ~.r" ~ ~J ,~ i ..r.5\11 

(x - 1)2 (y  4)2 
100 + 64 = 1 
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• (y + 3)2 (x + 1) 2 J 

. l;;~ 16 - 4 = l ...:hk.\.:'i.iJ1.,\j1)1~\ ~hk. ~ 

h = -1 , k=-3, a=V16=4, :"'bWl o1",.j 

b = V4 = 2, C = V16+4 = 2V5 

..,\jl) ' ~\ ~\...a.>. ~:i..>. 
""'--\J : 0~'1 \ 

(/" k) (-1, - 3) : j5 .,...J I 

01, k ± ,,) (-1, 1), (-3, - 7) :0L...i)\ 

(Jt,k±c) (-1, - 3 + 2V5) :0 L;J.J:-I1 

(-1, - 3 - 2V5) 

1/_ k =±*tx -II) Y + 3 = 2(x + 1) :,-:-,).4.::.11\..b;. 

Y+ 3 = - 2(x + 1) J 
~J ~J.J:-I \J ~i)\J j5.,...J\ ~ 

0\>; \.:'i.iJI J:h:---JI r-"' ) - ' '-:-'J W I 

~I y:.. ~ ' '-:-'JW\ ~ ~ 0'1~ 
..l:.Y \ L.- • II 'L,.. , GL, .,\j\ j\
~ '-F' ' ~~ _ .. J 

. ~..,.w ~\..w \ l.J:' 1 ~-,....a;>..4 0~ J ,,-:-"iJ 

, .;~
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w JS J ...:hk. .~\ .,\j 1) 1 ~\~L..a>-~.l.,.. 
. ¢~ o~ j.. ~ 

(y + 3)2 (x - 6)2
30 - 8 = 1 (29 

(x + 7) 2 (y - 6)2 
18 - 36 = 1 (30 

(y - 1)2 
4 - (x + 1)2 = 1 (31 

x 2 - y2 - 2x + 4y - 7 = 0 (32 

.~I ~L,a.;J \ ~ \.:'i .iJ\ .,\j1)1 ~I ;j~k.~I 

: ,;~wJS J 
.8 ~\.,...J\ J~I J.,b , (7, 0), (- 7, 0) 0L...i)\ (33 

.(0, 3), (0, -3) 0L...i ) 1.) , (0, 5) , (0, -5) 0\.;J.J:-II (34 

.16 &LiI\ J~\ J.,b.) , (1,15), (1, - 5) 0L;J.J:-II (35 

.y = ± 1 X'-:-' JW1\..b;..), (2, 0), (-2, 0) 0L...i) \ (36 
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( 
I oJy..a.l1 ~ 3x2 + 3y 2 - 12x + 30y + 39 = 0 :\.bL...Jl ~1 

. ¢~ o~ j..J ,.I~~ \.:'i .iJ1 ~J~I ~I tf ~.l.,.. ~ ''';l.:lll 
3x2 + 3y 2 - 12x + 30y + 39 = 0 

3(x2 - 4x + . ) + 3(y2+ lOy + . ) =-39 + 3(.) + 3(.) 

3(x 2 - 4x + 4) + 3(y 2+ lOy + 2,) = - 39 + 3(4) + 3( :!-) 

3(x - 2) 2 + 3(y + 5f = 48 

(x - 2)2 + (y + 5) 2 = 16 

. A =3, C =3 ...bWI 01", J 
x 

'~.Y ~ A, C J' ;'S 01~.J 
o;I~~~ 10~,A=C 

(2 , -5) = j5.,...J\ 

. 4 = ~1~J.,b J 

~\;S 0J ~ ",A w ~h k. JS .~~ \.:'i.iJ \ ~J~I ~I tf).l.,.. 
::i.:--l.:lll •) y..a.ll .)s

x 2 - 4y 2 - 6x - 16y - 11 = 0 (37 

4y 2 - x - 40y + 10 7 = 0 (38 

9x 2 + 4y2 + 162x + 8y + 732 = 0 (39 

».k: ;j~k. j5J :i.:--l.:lll oJy..a.l1 ~~ o~1 o~~I 

.L \.:'i .iJ\ ~J~I ~\ tf~.l.,.. ~ ,x 'y '.s.,:.-JI J 
I 

1 1 o 'IT (r + y- = 4; = 4 40

II 2 x -2x +y = 5; () = -¥- (41 

I x2- 4y 2=4 ;e=-¥- (42 

9x2 + 4y 2 = 36; e = 90° (43
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