
Mathematics ( I )

Trigonometric Functions: !t!'i$.Jt lttJatl

Given a circle ofradius (r) and p(x, y) is any point ofthe circle then:

) Sine ofO = sin0: Z
r

) Cosine ofO = cos0: I
f

) Tangent ofO + tane: tind :
cosd

!
F Secant ofO + secO = I -rcos9 x

D Cosecant ofo - "5eg 
=-I = Isina y

! Cotangent ofO = cotQ = I =Ih\e y

From the above triangle we can say:

r = x' + y' (.r.r"pt$)

But:x=rcoso&y=rsino

. . r* = (r cos0)' + (r sinO)'

l= f cos2e + I sin2e

r- = f- (cos-o + sin'e)

sin20+cos2e= I

Some of Trigonometric Identities:

) sin2x + ses21= I .........(1)
! tan2x + 1=sss2x ( cos2x ,rJ' (l).lJrl*lti^"6O..?-{j)
! l+s612x =.r.2x (sin2x.& (l)4!utl*iO.i-ij)
) sin2x = 2sinx cosx

! cos2x = cos2x - sin2x

D ... cos2x = cos2x - sin2x

cos2x = (l- sin2x) - sin2x

cos2x = l- 2sin2x

2sin2x = 1- cos2x = ... sin2x = I

t I

\
vi
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Mathematics ( t)

prove that: sin2x = ] (l_ cos2x)

Right side = j (l- coszx;

= j [l- (cos'?x - sin'?xli

= ; I- (t- sin'zx - sin'zx)

:jtr-r+2sin'zd

= sin2x = left side

D cos2x = r 1t+ cos2x) prove that

D sin(x + y)= 5;* cosx + cosx siny

D sin(x - y; = s;* cosx - cosx siny

) cos(x + y) = cosx cosy - sinx srny

) cos(x - y) = se5x cosy + sinx srny

) tanlx + y; = glltan /
r-urnxtan]

> tan(x - y) = gj:lq/
l+tanxtany

) sinA.sinB = j tcos(A-B) - cos(A+B)J

D cosA.cosB = ] [cos(A-B) + cos(A+B)l

) sinA.cosB= j tritr{a-n)* rtr{e*nl

(3.14) ,J.rL.i d.iJlt C. L++ (180) g.g lt3jJt C. z Jt lar *
r++- U+ eltl; -rt+ rJS .,rJiBlt dtCt 6Jl.it *

+ (sin, cos, tan) dr)l e.-il
+ (tan) erltll e.Jl

+ (sin)

z
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& LFtt: 4tt & orrfJ oJ} 2tt ) tcstll'un * fi) crt-.poll (j. :re gl 6JA ,l iiL:t *

360= zr & 270=3!
2

.(....lsar nUt !:)g 6z

&180=r&90=L*
2

sin(z-A)=+sino

cos(z-d)=-coso

tan(z-A)=-ta16

sin (22 -d) = - si19

cos (22 -d) = + cose

tan(2r-e)=-1a19

sin (1-9; = 1 
"o.6

cos (1-9;: a ritrg

6n(--6'S= a .org

sin(1-p;=-"o.6

cos 1&-e; = - ,;rrg

an (7 - 61 = t, 
"o1g

sin (1a 9; = a 
"o.9

cos ({+ p; = - rlng

lan(L+g'1=-.org

sin (Z 16r; = - "o.6
coslZ+p;=ar1ng

arn(?+61=-"o1g

.r...r:dhlr ;t.Jrilr:r1g...!r i.r.(22 & z) r.lx.tt!t_,-.jr {

sin(z+d)=-sine

ejBllejl cos (a+d) = - cosQ

tan (z+d) = + tane

sin(-r)=-sin
elJll e.Jll cos (-d) = + cose

tan (-d) = - tano

erjre.rtl

i
l

l*"'

l

)o*.'

l

g.Jt ,rr sin dl !8. .t.i- r, Jt dtit ,+SL ,,j.itr !16r. jr 6!3. 1ia g a; r-;.tr qrrlr

. cos tl . 
, 
rrr p rr.. . j" uJSi dj)l

)

)*,..,,

&Ye.-rl

etjte.ril
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Enmolc l: rinlOr

= 2sin5x cos5x

Enmole 2: cc4r

= cos2x - sin2sx

Enmde 3: cmr 7r

= +(l + cosl4x)

Eremdc 4: ril2 15

- jtr -"."toy

Dlemola 5: cor3it{f

= cos (270 + 60)

= + sin60

Errmole 6: cod3ll

= cos (360 - 30)

= + cos30

Enmole 7: clnl5O

= sin (180 - 30)

= + sin30

.1
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Mathematics (l)

Functions: rjl$ll

lnf16{usti6a3 L&ll
Rules for Inequalities:

If a, b, ernd c are real numbers, then:

l) a<b -.o+c<b+c
2') a<b +a-c <b-c
3) ocbanrlc)0'-+ac<bc
4\ acbanrlc<0-+bc<ac
Specialcase: a < b'+ -b < -a

It 4>0 -+:>o

Q If a and b are both positive or both negative, then c a U tia!

Example: Solve the following:

a)2x-tcr*3
2x-x<L+3
x< 4

b) -1 <2x+1'3

-x <6x + 3

O<7x+3
3-i. ,

Absolute Value Properties

1) l-cl = lcl
2) labl = lallbl

' er lsl=El-, lbl tbl

Q lc+bl < lal +lbl
5
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Mathernarics (l)

Absolute Values and Intervals

Ifa is any positive number, then:

1) lzl = a if and only if x = +a

2) lxl<a if and onlyif -a<x <a
3) lzf <a ifand"onlyif-a.<xSa
4\ lxl> a if and. only if x>aorx<-a
O lrl >a if and only if x>aorxS-a

Example: Solve the following:

s) lzx-31 =7
2x-3 =7 2x-3=-7
2x=l0 2x= -4
r=5 x=-2
The solution is x = 5 and x = -2

b) ls -31 < 1

2
-1 < 5--< 1,

-e<-?<-+x
1113>:>2 _+ :. )<xx3t,

c) l2r-31 < 1

-7<2x-3<I
232x<4
ISx<2

d) l2r - 3l > 1

(nrutttpty by -)

(clivide by2)

2x-3> L or 2x-33-L
2x> 4 or 2x <Z
x>2 or x<7
The solution is (-o, 1l u [2, o) e

> F-LNCTIONS Ihe Domahs atd Ranges



Functions: rjllll
The Domains and Ranges:

Equation + y=(x)

Equation =+ x=(y)

.0/) I <.riJis r:i irb dI (x) I _lilirl ct dls- J| :Domain

:OJAj rJ:Ul Lj-,
.(x) J qii- # rrk e$ (y) I _.JiriJt #tt dtr- , :Range

:OF a$'ll ii:€J

Domain and Range are divided to Bounded & Infinite Intervals:

Bounded Intervals

.lrsll stJiill
Infinite Intervals

o "- .!ill drlJjill

a<x<b
a (--J b = open interval

D6,Rp:a<x<b or(a, b)

-oo <X< oo

-oa 0 ,co
Dp,R1: -co <x< 

"o or(-o,.o)
or R (all real numbers)

aSxSb

aHb + close interval

D1,R;: a<x<b or [a, b]

a<x
a(-.
Dp,R1:x>a or (a, -)

aSx<b
aHb =+ half-open interval

D1, R1: a<x <b or[a,b)

aSx

a[-"o
Dr,&:x2a or [a, -)

a<xsb
a (--l b + half-open interval

Dr, &: a<x Sb or(4bl

x<b

-o +)b

Ds,Rs:x<b or(-"o, b)

x<b

-o <__l b

D1,R1:x<b or (-o, b]

.1
+

b FUNCTIONS The Do^oirs ond Rang",



Mathematics ( I )

Examnfe l f(x) = x+tS f@)=y
Dr, R

y=x+IS - 7= y_ lS
Rr, R

f,xample 2: y=1 O*,.uJl
)._At = x-2*0 +x*2
Dr, R / {2}

J
Y=;4 + Yx- 2Y = 3

yx=3tzy -y=1!2v
RF, R/ {0}

Examole 3: y = ! ai (L,t_l*t 4.j) JJ:I d..l i.rX- ialifr OF ..11 -.13*r. -y
J">.ilt =+l_1>0 +rl1
Dp: x: x) l or [l,co)

y =,lV- = y2 =x- |
y=yz +I
Rp, y: y ) 0 or [0,.o) r.r._2ir iJlr ll-!t illJt it l.ii tr: iirrl #I .)iL

Examnle4: v =-j-' ,lx-|

Ull +:- 1> 0+: ) 1

Dplx:x>lor(1,.o)
1-1

:r= 

-_
tlx-l ' x-7

yzx-yz =l-> x=7-Y' L
, ------;- + x = l4._=

Rp,y:y>0 fuJJr lrA dtr !I_!tilrJt O! l"ii i.... JltCt riL g
> FUIiCTIONS The Do^oi^ on



Eramnle 5: y =l1T-Z
l".nl + 1-x2>0
(1 -r)(1 +x) >0
Lttjt FJ iF DF: _l < x < I or [_1, ll
y =lT-z = y2 = 1_ *z

x2=t-!2+x=,{l-}
l..ill =) 1-y2>0
(r-y)(r +y) > 0
illll FJ O. Rr, 0 S y < I or [0, l]

Eramnfe 6: y=r+:
.L_.r.ilt +r*0
Dp: R / {0}

Iy=x+- x2+l:) y=-
x

---- -l[+++r] I ---+--.----.---->

+yx=x2+L

4il'lt ,rbu-jt 
=> axz + bx + c = 0

J.idlf {rJjE =) x - -Da\o'-|ac
2a

a=L&b=-y&c=L
++ ++ -2[--] 2e++

<1->

++++ Q[---]3+++r

t(2-yx+l=O

x = 
YtlY2-(4*L,1)

2*1

J">ill =yr-4>0
At+2)O/-2)>o
lJfrlf er rlr Rr: y 2 2 U y < _2 or Rl (__2,2)

Erampfe 7: y = Gr=Zi
b"ill =12-3.r>o
x(r-3)>0
lJlrll;--)or D5: x>3 u x<0 orR/(0,3)
y = lF=5i + yz =x2-3x
xz-3x-y2=g a= 1&b=-3&r--y" 

3b FUA'CT\0NS The DonaiiiT Riges



- _ 1E/, -J4-,- l;I-rt
Z*7

9+ yz>0
iJl.ll FJ O. Rr. y > 0 or [0,o )

Note: If(x) = f4 g(x) = g then:

Domain of f + g & f _ g & f . e = De O Q
But the domain of flg = Dp O Dr,r g(x) = 9

Examnfe 8: Find the domain only for y = \/i- +,,8-i
v;- + ,/!-:E

DF=OiJtii+.s

Examnfe 9: Find the domain only fory =,/4=, + ",li--1!+-x + \tx-1
ull

4-x>0
4>x
DF=[,4l

x-3>0
x >3

3-2x20
!;'6
2 --

+#1.51 ----- [3++
<F- _-______.>

()ne)=a

(l)n(2)=il,4l

r- 1> 0

x>L
)4lt

Examole 10: Find the domain only for y = ff
r_1>0=x>1

,.a
'li=l /
G

\n-r)0+4).r
Dr = [1' 4)

tt )4

> FU NcTIoNs Th; Do;a;;;i RG;
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Mathematics (l)

Note: The projection ofthe graph ofa function (f) on the x_axis is (Dp) and on the
y-axis is @").

Example ll: y =x+l Y =x+l
Dp: R

Rr: R

Examnle 12: y=yz
Y-axis

y=x2
Dp: R

*- l;

Rp:y:y>0

Y-axis

Example 13: y=$111

D:R
Rp = [-1, l]

Examnle 14: y = 2sinx

h:R
RF = t-2, 2l ar. iFb 6t-Jt r-:lt {-l.i.i

X-axis

X-axis

X-axis

Y-axis

FWCTIONS The Domains and Ranges



Errnoh 15: y=2+3Sinr
Dt: n
Rr = I_1, 5l

Errnoh 16: y = Sh2r

4:n
RF= t0, U

Errmole 17: y = -2SiD2r

D:R
nr = t-2, 0l

Eramole lt: I = Cosx

4:R
RF = t_1, ll

X-axis

> FUNCfiONSITe Donlolhts oA norgs
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Mathen,:llics (l)

Even and Odd Fulsfieas; qSill qll-erllj lJ+rjll Jlril
A function (f) is called:

F Even if= f(-x) = + 91"1

) Odd if =+ f(x)=-(x)

Eramole l: y: a2

f(-x) : (xf = l: + f(x) :r .'. even firnction

Example 2: y=t'

the function is symmetic about the y-axis,

the function is symmetic about the origin.

Exanple 4:

Even Function Odd Function

f(x) = (-1f = -1' : - (x) + ... odd firnction

Example 3: y=8
f Gx): 8 + ... even function

Note: For all x e Dr:

! Even if +
) Odd if +

Y-axis Y-axis

D FINCTIONS Even cnd Odd Functions

Even Function

9



M-athenBtics (l)

Note:

) Odd+Odd=Odd & Even+ Even = Even

> Odd* Odd =Even & Even + Even = Even

! Odd / Even : Odd :Even / Odd

> Odd r Even=Odd:Even* Odd

Example 5: y=Sinx

Odd fimction (symmetric about the origin)

Examnle 6: y=Cos!
Even fimction (symmetric about the y-axis)

Ergmple 7: y = tanx

y: y=:4: odd firncrion
LOSX Iwen

Exannles: (D= *#
n*,,, = Even+ Even 

= !u", - n^, ^.-^.r^-odd +odd o- = uoo nrncuon

Ergmnle 9: f(x) = tr - t
\x')= Odd - Au"" : neither Even nor Odd

Examnlel0: (r)= #*
f@ = ##,= neither Even nor Odd

tq
D FWCTIONS Bven qnd Odd Funcrions



Mathernatics (l)

Limits of a Function: olJill

Definitions:

!r_lX f t:) = , Mean tlat when a value of (x)

close to (a) (x) approaches the limiting value (L).

v=(x)

X-axis

jl}r/G) = I' Mean thal (x) approaches (a)

from the right.

,t1p_f(r) = L Mean that (x) approaches (a) from the left.

Note: If ,lim*/(r) = L: )\T_f @) = l, we say that I4.f(r) = I exist,

otherwise the limit doesn't exist.

Examplg !Find rir4f(r) where f(x) =[ t'].t ]Hlx =, i J

,ll1- /(r) = *' +t

=(tf+l=2
j1A/(r) =: -x

:3-l=2
... 

,tiqr_/(x):J1n f @)=2 + _lrg1/(x) exist

Ersmole 2: Find liq f(r) where f(x) = {i' 
- t 

;l:lX ? 3 }

,\&/(t) =f a1 =ea 1= 1

,llf;_f(x) 
:"=o

'r 
,t1p* /G) + tigt_ f(r) = .'.lit4 f(r) doesn't exist

Y-axis

> FI,{CTIONS Linits



Properties of Limits: €t,-lill cFjl,..a3,

Let: lim f(x) = LI

tyls@) = Lz

& K is a constanl then:

t) I'S tf(') + s(x)l = |'1i f t'l t rgi ok) = LI + LZ

2) i,+ t/(') * s(x)l = |'4ft'l - ]gx e(:)
llm ffx)

3) lq L*r,ll = #f;; bur lim s(x) + 0

4) ItSI( * f(x) = r * im f(xt
5) lim( =g
Q limr=c

D jg*=o & limrE=co

8) ,tly. : = a- & 
,li.on_ 

1= -co but l,* i = o
9) lit4sinr= 0 & lir4cosr = 1 & lir4tanr = 0

ro) l'g#=1&l'$
11) l'+ T= 1 & I'S
12) limsinffi = sin

functions is the same

13) l'+tfct= @;, & H*= qi+1"

Note: sin or cos or any trigonometric

j-= rstn-t

, 
-1tan-x

lim i1r
,i)a tt+ta

Note:

Undefined expression in limits:
0o 0 oo

0,;,;, 0,0 
+ cn,@ * @,6 - @ but we can sayr o* o = o

,6
> FWCTIONS Lintts



Mathematics (l)

:6l,r.lill alll di ei t{.cL'il iF..ll dlrll q+lt-i

.dJ* ejUll OK lfl J,:!ll d,b,!,611 (f
.i-n&. dtr ,-..--,r c,irs t5t JitJlt rl rirJl d-ltrjil 6.)L dsr& (2

.iJiB. dtt cijls ljt 13 Jt g o. (J!.!t-Jt rbj'j;u (3

:{.jlsll 6JA g)ll dlUai a -r co cLj13 lll (4

I --, 0 Ob r -+ co Lsoe )3.1gS,1. r ;l r,.-Jrx dF:l'.u .JlgcrnSB:)31

.pliJl ,rr .+,,. _r art -.$l ,J. a.'il ir.J".s citt &xs N :l+J6

F dityltA,-,. *!l+1 ".s. '.]lrJ 
JllCFLilL,-...:tr:.''J".s Jue jl9 cJls lil ;13!15

.ptiJt .j r:+.r. d,t j6l Jo rn
.JKl J i,,i," .tr drriJ+ (5

Evaluate the following limits:

Examole 1: lim =1

- 

r-1 t
1+1 ^

1

Eramole 2: lim t'-1ri-l t+l
_ lim (r-.1X+1) : _l_l = _z

x)-t (l+1)

'3-,1Examnle 3: lim 
-_ r{1 t_l

: 1i- (r-rX:ztr+r) : l+l+l = 3x)7 (r-1)

Examnle 4: lim ---Lrr0 1-V1-t

,. t - l+fi-t
r{o 1-r/1-t l+\r1-l

= lim 413/r=4,: lirn '(1+@ = l+l :2rio 1-(1-t) x-O l-L+x

> FUNCTIONS Linits



Mathematics (l)

Examnle5: tt$ 
=:lim

re0
'ili'*1:1*3:3

Example 6: 
tr15 #lI
=lt$'1'rt' - 3'l=9 + 1 t 1 =9

=limr-o
1-cost * l+coJt

x l+cosx
,. t-coszx
r{0 l(l+cost)

Exsmpleg: lgpt"nt,

Examnle 10: llrp
x- Gr"ff)

=143cs;z@, )
cot cosy+snl sW

= sizlimy'.0

: sialim s'nt : sinl=0.017v)o y I

Examnle 7: ItS :iH

=ls##:;

Ersmnles: llt {s

= 1i- .tittt * r
x-o x(1+cost) x

0^

: sdn lim g:1*p = sin l: I

assnmeY = =-X + X= i-l^ar-!+y-o

D F'(NCTIONS Limitt



Mathenratics (l)

ExamDle 11: lim :j=

- 

x-ta x-'t

assumey = x -'n :+ i6 = y * tt and.x + It = y ) 0

,. sin (v+rr) .. sinv cosfl+cow sinfi ,. -slnv:llm.-:lrm 

-:llm 

-=_l
tio ! y-o y y-o v

Examole 12: llm ::-

- 

z+2 x-2

.. sln (;-;):llm:
x-2 x-2

assnmey = x - 2 - 7 = y 12 atrtd x + 2 + y -+ 0

= lim 
-1__Z!:1 

: limy{0 Y Yro

s]-(ffi
v

=limy-o

z(Jt+z, _ r_ 1t _rt

r+yrtn $
r+y-. (i

v

,to tb1,+
1+ycos I

t1

.lh.--21-\: lim :::-:qlz ,r

tr0

Eramole 13: lim r sizG)

assumer =..1 + 1l =1andr -, @ = y-r 0y'x

= fln! -slnzy

sinzy tz _n

Examnte 14: llm t*"1*
.r{o l+cosl

assume t =i-, =|anarr@3y--r0

lrsinA
=lim | 4: =limy{0 

t+cos 
(' yio

,. r+ystn 1)
= um ----------=- = umtio 1+ycos I /{o

> FUNCTIONS Llmtts

=l+l:2



Lldc@dic! (t)

Errnole 15: |!*{#
+* z*.t=S:st+-:

Ersnofel6: pg(@T7l--xl

=1i6,,!ffi-r.E*Zr-.o \lt.+ZA+t

,. zz+zx-*=Um----t-6 ,lt'+zt+x
2'

= nrn -+=l=rt'6 lu' '2' 'x{F;'-

Ellmotcrz: lggt"*(g#)1
,. /trrt+A

= cos jgg \_r,+3 ,,

Af++\
=cos llm lE€/="r""=-t

> tr'uNCflONS Lffi
?
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Mathemarics ( I )

Continuity of a Function:

Continuity of a moving particle on a single path witlout unbroken curve, gaps,

jumps, or holes such curse can be said to be as continuous.

Y-axis

v: (x)

X-axis

Figurc (l) clntinuous ftrnction Figue (2) not continuous firnction

A fi:nction is said to be continuous at:e a ifthe following conditions are satisfied:

l) The /(a) is exisr or definec.

2) lim f(r) exist.z+d' - '

s) tillf @) = f (o)

Otherwise the function is not continuous.

Etamole l: Check if the function is continuous at x = 5. & r = 0

where fcr\ = { r'-l when x>Sl(r when x<S)
Atr=5

(s) = (sf -1 = 24

"[T* 
r' - 1 +,li?+ 25 - r = 24

limx+lim5=5u5- r+5-

Jlg\f(r) + lia /(x)
The limit does not eist, therefore the finction not continuous at x = 5 Zz
b FUNCTIONS Continuity of a Ftmction



Mathematics ( I )

Atr=0
(0) : does not exisl therefore the function not continuous at x : 0

Eramnle 2: Find the constant (a) and (b) if the function is:

(x2+a whenx>o )
f(x)=13+b when -1<r<0[

\ r+5 when x< -7 )

And the function is continuous at r = 0 and x = -l
Atx=0

(0)=(O)'z- a =a

lirq12+a=ar-0r

lim 3+b =3+br-+0-

The limit must be e 'st so a : 3 + b

Then the function equal the limit value a = 3 + b

At x= -l
(-l) - 3 +b

lim.3+b=3+brr-f

lim x+5=4
fr-1-

The limit must be exist so 4 = 3 + b then b = I

Then the firnction equal the linit value 4 =3+b dren b = I substitute in equation

(l)thena-3+1 =4

(1)

zj



lrdqDltics (l)

Eramote 2: For x + z fre function i! €qud to {i!=19 , find t'he vatuc of- ,-a
(2) to nalc tte folction continuous ot r = 2

Th€ limit to be odst nust be equal fiom the left and the right so:

.. x2 +3x-lo
lm ----------:-z)z X- Z

$9(x+ s) = z

To be codinuous then:

f(x)=!y;f(x)=z

(r+s)(z-2)
.+ limt4z (x -2)

> flIfICtIOIS CoMrt ofa Fuator



Malhematics ( l)

\uation of Straight Lines and Circles:

A. Equation of Straight Line:

) The slope (m) ofa straight line passing through

Points (x1, yl) & (x2, y2) is:

X-axisAy yz-v|n=6='71;j or
y7-yz
x7-x2

The equation ofa straight line passing through (xl, yl) and has a slop (m) is:

y-yt=m(x-xI) ......... (The point - slop equation ofthe line)

The general formula for the equation of
A straight line widr a slope (m)

y -yt =m(x - xI)
y-b=m(x-o)
y =n14+b (The point - intercept equation ofthe line)

Note 1: Two lines are parallel ifand only ifthey have the same slopes,

LLparallel LZ if mt = mZ

Note 2: Two lines are perpendicular if and only if they have the product of their

slopes is (1).

L! perpendiculm L2 if mt x mZ = -I )

^1l//r '

Y-axis

-ImL='-
mz

Y-axis

> FINCmONS ECwtion of &raight Ltnes od Circles



Mathenarics (l)

Examole ft Find the equation ofthe line passing through (2, -t) & (3, 4) ?
yZ- y1 4+l
x2-xL 3+2

Using (-2, -l) we find:

y_yI:m(x_xt)
y+1=7(x+2)
y=x+7
Or using (3, 4) we find:

y_a=7@_3)
y=x+1

Eramnle 2: Find the slope and y-intercept for gx t Sy = ZO

8x +SY =29
5Y = -8x +20

-8
Y -7x+4

-8m==: &b=4
J

Eramole 3: Find the equation of the line passing through the origin and the

point of intersection ofll =+ t+y - 2 & L2 = Zx- y = -97
x+Y=2-x=2-y
2(2-Y)-Y=-5
Y=3-x=-7
The point ofintersection (-1, 3)

y2-yL 3+0m = --__________:_ 
= _= _2x2-xt -1 +0

Using (0, 0) or (-1, 3) we find:

y-yL=m(x-xL)
y-0=-3(r-0)=y+3r=0

2b
--1

I FWCIIONS F4uation of SEqight Lhtes and Ctrcles



Mathcrnatics ([)

B. Equation of Circle:

The equation ofa circle centered at (h, k) and

has a radius (r) is:

(x - h)z +(J-k)z =12 X-axis

Examole 1: Find the radius and coordinate of center for:

x2+y2+4x-Zy+r=o
xz +4x+4-4+y2 -2y+1,=0
(x +2)(x +2) - 4 + (y - 1)(y - 1) = 0

(x+2)2 +A-I)2 =4
The coordinate of center is (-2, 1) and the radius is (2) unit length

Or xz +y2 +4x-zy+! = O + eq:xz +y2 +ax+by +c =0
-(4)L- =-z -(a\-h=;

. -(b)+ n =-a--(-2\k=i=r
r = J(iyT(Dz - r = z - r =,{FT k, --i

Erample 23 Find the equation of the circle centered at (1, -2) and passing

through the point (7, 4)?
Y-axis

d=r=,[6xyJ@y
=1Q=V+@TA
= tt12 unit length

The equation is:

(x-L)2+@+z1z=72

Y-axis

@'

> FWCTIONS Equation of Staight Lines and Circles



Mathernatics (l)

Examole 3: For this equation, 3y2 - lzy + 3x2 + 6x: 18 find:
) The center and the radius of the circle

) The equation of the circle

! The ares of the circle

3y2-72y+3x2*6r=18
f3x2 + 3y2 + 6x - tzy - 18 = 0l + 3
x2+y2+2x-4y-6=O
, -(a) -(2) -(b) -(-4)n=i=i= -L & k

The point ofthe center is: (1, 2)

r =,11p a pz - 6 =,{trFTdF + 6 = '.l:r unit tensth
The equation ofthe circle is:

(r+1)'zt0-z),=tt
The area ofcircle is:

A = nrz = 3.!4,+ lL = 34.54 unit mea

> F(NCTIONS Equqtion ofstraight lJnes qnd Circles
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