Mathematics (1)

Trigonometric Functions: 4iall J) s

Given a circle of radius (r) and P(x, y) is any point of the circle then:

» Sine of 8 = sinf= 2 _
r y-axis

» Cosine of 0 = cosf= =
-

sin@ & / 1
. _

» Tangent of @ = tanf = =
cosé

» Secant of 0 = sech = L. & | -/',"/9 ¥
cos@ x e e

» Cosecant of = csc=—1_ = "

sind y
1 X

» Cotangent of § = cotf = =
tanf y

From the above triangle we can say:
P4y’ (0esels)

But: x =rcosb & y =r sinf

.17 =(r cos8)? + (r sind)>
=1’ cos’0 + 1 sin%0

r=r (cos’® + sin’0)

sin’0 + cos’0 = 1

Some of Trigonometric Identities:

» sin’x +cos’x=1 ......... (1)
» tan’x + 1 = sec’x (cos”X (sle (1) Aalaall dasd (ye dails )
»> 1+ cot’x =csc’x (sin’x e (1) dolaad) dasd (e dails )

» sin2x = 2sinx cosx

» c0s2X = cos’X — sin’x

» - cos2X = cos’x — sin’x
cos2x = (1- sin’x) — sin’x
cos2x = 1- 2sin’x

2sin’x = 1- cos2x = ... sin’x = % (1- cos2x)

» APPENDIX Trigonometric Functions
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Mathematics (1)

Prove that: sin’x = % (1- cos2x)

Right side = % (1- cos2x)

- -;- [1- (cos’x — sin’x)]

= % [1- (1-sin’x — sin’x)

- % [1- 1 + 2sin’]

= sin’x = left side
> cos’x = % (1+ cos2x) Prove that
» sin(x +y) = sinx cosx + cosx siny
» sin(x - y) = sinx cosx — cosx siny
» cos(x +y) = cosx cosy — sinx siny
» cos(X —y) = cosx cosy + sinx siny
» tan(x +y)= Jartmny

1 —tanxtan y

» tan(x —y)= axr—tany

1 + tan x tan y
> sinA.sinB = % [cos(A-B) — cos(A+B)]
» cosA.cosB = -;— [cos(A-B) + cos(A+B)]

» sinA.cosB = % [sin(A-B) + sin(A+B)]

(3.14) 551 8,1 e Lais (180) 5 5has Ll 53 pn 77 ) a0
Aunae Ua allls jla JS 4 BBall J)gall 5 L31 o

+ (sin) S & ) l + (sin, cos, tan) Js¥! az )l

+ (tan) 80 o ) + (cos) ad N et

Vo
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('!JS.Q_’ t;llr_)_g..} GG 61

T

360=27 & 270=3" & 180=1r & 90=Z% &

g adlall (359 0 LYY 20 o M @i ge 227 & 7) ALSI U0 <

sin (7-0) =+ sinf

cos (7-6)=—cosb 2
tan (7-6)=—tan®
sin (27 -6) = —sin0
cos (27-60) =+ cosf & &l

tan (27 -6) = —tan@

2 2

sin (7+6 ) =—sinf

cos (7+6)=—cosb Sl M
tan (7 +6 )=+ tan®

sin (-0) =-sin

cos (-8) =+ cosH &N

tan (-60)=—tanf

c_ungjsind\SL:,.,L.;..:.‘,Jmun_,aa:,,Ju‘ym;éwncsy;@zﬁ & %)MAIL_;!_,J‘H <

sin (%-9) =+ cosf

ds¥ el

}Cﬂlﬂ‘@)“

cos (%—9) =+ sin0

tan (-725—9) =+ cot0

sin (%—9)=—cosﬁ
cos (E;-—e)=—sin9

tan (3?”—9) =+ cot0

. €OS (ol i a3 dua ga () 4S5 J Y

sin(—§+9)=+cose

cos (%+9) = —sinf ) &l
tan(g+6)=—cot9
sin (3?”+9)=—c059
cos(%”i+9)=+sin9 & A &N
tan (37”+¢9)=—cot9

W
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Example 1: sin10x

= 2s8In5x cos5x

Example 2: cosdx
2

2 .
= C0S“2X — sin“sx

Example 3: cos® 7x

= -21-(1 + cosl4x)

Example 4: sin® 15
(1 —cos30)

B | —

Example 5: cos330
=cos (270 + 60)

=+ sin60

Example 6: cos330
= cos (360 — 30)

=+ cos30

Example 7: sin150
=sin (180 - 30)

=+ sin30

\C

» APPENDIX Trigonometric Functions
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Functions: J)s3

Introduction: 4axial)

Rules for Inequalities:

If a, b, and ¢ are real numbers, then:
1)a<b »a+c<b+c
2)a<b -2a-c<b-c
3 a<bandc>0-ac<bc
4d)a<bandc<0- bc<ac

Special case:a < b = —b < —a

S)a>0 —>§>0

6) If a and b are both positive or both negative, thena < b - % < %

Example: Solve the following;:
a)2x — 1 < x +3
2x —x<1+3
x< 4
b) —g <2x +1
~x < 6x 4+ 3

0<7x + 3

3<
7 X

Absolute Value Properties

1) |—a| = |a

2) |ab| = |al|b|
al|_lal

3) |3|m

4) |la + b| < |a| + |b]

n

» FUNCTIONS The Domains and Ranges
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Absolute Values and Intervals

If a is any positive number, then:

1) [x| =a ifandonlyifx=+a

2) x| <a ifandonlyif —a<x<a

3) Ix|<a ifandonlyif —a<x<a

4) |x| >a ifandonlyif x>aorx < —a

S5) Ix|za ifandonlyifx>aorx < -—a

Example: Solve the following:

a) 2x—-3| =7
2x—-3=17
2x =10

Xx=5

2x—3 =-7
2x = —4
x=-2

The solutionisx =5and x = -2

2
b) 5-2| <1
2
-1<5—--<1
X

2
-6<——-<—4
X

1
3I>=>2 -
s

¢) |2x-3]| <1
-1£2x—-3<1
2<52x<4
Lisy=<2

d) |2x-3|>1
2x—-321 or
2x > 4 or

X2 or

1
(multiply by — E)

_ 1< <1
" g Ny
(divide by 2)
2x—-3< -1
2x <2
<1

The solution is (—, 1] U [2, )

» FUNCTIONS The Domains and Ranges
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Functions: J) s
The Domains and Ranges:
(y) - 4diis o8 24l (x) J4gdsal) adll Jlae 58 :Domain

Equation = y = f(x) 10555 Ablaal) dapia
(X) J 4is 28 320 A (y) J4gigall 4@l Jlae 52 :Range
Equation = x = f{y) 1058 Al A

Domain and Range are divided to Bounded & Infinite Intervals:

Bounded Intervals Infinite Intervals
oddaall <l yial) 0ddaa yuall &l yidl)
a<x<b -0 <X< o
a(———b = open interval —0g 0 Lo
: Df,Re:a<x<b or(a, b) ] Df,Rf: —0 <X < or(-w, )

or R (all real numbers)

a<x<b a<x

2 la——b = close interval 2 {B{—%
Di,Ri:a<x<b or [a, b] Dr,Ri:x>a or(a, o)
as<x<b as<x

3 |a[—— b = half-open interval | 3 a[—w
Df,Rr:a<x<b or [a, b) Dr,Re:x>a or[a, )
a<x<b x<b

4 |a(——b = half-open interval | 4 | —o +“<—)b
D¢, Re:a<x<b or (a, b] D¢,Rf:x<b or(-w,b)

Xx<b

5 -0 «——]b

Di, Re:x<b or (-=, b]

W)

» FUNCTIONS The Domains and Ranges
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Example 1: f(x) = x + 15 f(x) =y
Dg. R
Yy=x+15 = x= y- 15
Rr. R

3 5
Example 2: y = = 0 # Al
Lyl 5 x—2#0=x %2
Dg. R/ {2}

3
xX—2

y = =>yx-2y =3

3+2
Yx=3+4+2y =>x= -4

Ry, R/ {0}

Example3: y=+/x -1 (Al da) Hdall cani Al Aalll & oS5 o 5 ganY
Lyl =5 x-120=x>1
Dg: x: x>1or[1,«)
y=Vvx—-1= o |
x=y%2+1
Rr: y: ¥y 20 0r [0,00) 453 A0 A0 A oY L jiall g dua gall puill 320

1
Example 4: y = Wt

Lyl 5x-1>0=2x > 1
Dgp: x: x>1or (1,0)
1 1

2:
x—lDy - At |

1—y?2 1
yz :>x=1+3—}5
Rp:y:y >0 %mSy%y i Al Al A Y L L gl sl 2a0s 78r

y:

y2x-y? =1 x =

» FUNCTIONS The Domains and Ranges
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Example 5: y = V1 — x2
Lyl =5 1-x2>0
1-x)1+x)>0 e | L [

A oy 54 Dz =1 < x <1 or |1, 1]
y=vl—x2 = y2=1 — 2
¥=1-y= x=[1-y2
Lydl 5 1-y2>90
(1-»1+y)=0
ulﬂlpuJCFRF:OSYSlor"],I]
1
Example 6: y—x+;
Ja_).ﬂ|:>x¢0
DF:R/{O}
1 x*+1 )
y:x-l—;:,y: > yx=x°+1
xz_yx+1=0 Wl dbledl = gx2 + px+c=0
x=3&W o5l G gls o g = Z2EVEE-4ac “:’:‘*“‘
bydl =5 y2-4>0 a=1&b=-y&c=1
O+2)y~2) 20 e et o

- =
>

i.ll.ﬁirﬂJC:ﬂRp,y22Uy5—2 or R/ (-2,2)

Example 7: y = Vx2 — 3x
Lodl 5 x2-3x>0

X(x=3)=0

A ps s Dz x> 3 x<0orR/(0,3) sttt O] +-+++
y=m:y2=x2—3x =
x?2=3x—-y2=0 a=1&b=-3&c=—y?

2

» FUNCTIONS The Domains and Ranges
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_31V9-[4+1+(=D)]
B 2%1

X

9+4y2 >0
U paay 54 Ry y 2 0 or [0,0)

Note: If f(x)=f & g(x) = g then:

Domain of f+g& f-g&f.g=DyN D,

But the domain of f/g =D, N D,/ g(x)=0

Example 8: Find the domain only fory =vx -3 ++/3 - 2x

Vx-3 + V3—2x
U U
x—=320 3—2x20

223 520

Dp=03-,m-$3-.'-‘5

Example 9: Find the domain onlyfory=v4 —x+x—-1

Vi—x + Vx—1
U U
4-x20 x—120
4> x x 21
Dr =11, 4]
Example 10: Find the domain only for y = E
xX=120=x>1
x—1
4—x

\\4—x>0:4>x
DF — [1, 4)

+++1.5] ~---- [3+++
MHnN@)=0

A

1 14

v

(D N(@2)=[1,4]

A

I[ )4

\ 4

(HNE@)=[1,4)

» FUNCTIONS The Domains and Ranges
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Note: The projection of the graph of a function (f) on the x-axis is (D) and on the

y-axis is (Rg).

Y-axis
Example 11: y =x+1 =] A
Dr: R '\/ L/ |
Re: R * / > X-axis
v
Example 12: y = x* y=x Y-fxxs
De: R
i VAR
Re:y:y>0
.
Y-axis

Example 13: y = Sinx

y=1
A e /\\//\ /\v/\\/ﬁh

Example 14: y =2Sinx
DF: R

Rr=[-2, 2] aebiae (S1y Bld) as )l i

» FUNCTIONS The Domains and Ranges
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Example 15: y =2 + 3Sinx
DF: R
Rp=[-1, 5]

Example 16: y = Sin’x
DF: R
Ry = [0, 1]

Example 17: y = -2Sin’x
Dp: R
RF = [-2, 0]

Example 18: y = Cosx
DF: R
Re=[-1,1]

Y-axis

}.' :l
X-axis m m

Y-axis

o AWAW /WA
VAVILVAY

» FUNCTIONS The Domains and Ranges
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Even and Odd Functions: 42 &l JI sall g e 5 50 JI sall
A function (f) is called:

» Even if = f(-x) =+ f(x)

» 0dd if = f(-x)=-f(x)

Example 1: y=x"

f(-x) = (x)*=x*=+f(x) = .. even function

Example 2: y=x" _
f(-x) = (x)’ =-x’ =- f(x) = .. odd function

Example3: y=8

f(x) =8 = ..even function
Note: For all x € Dg:

» Even if = the function is symmetric about the y-axis.
» 0Odd if = the function is symmetric about the origin.

Example 4:

Y-axis Y-axis Y-axis
y=x2 A y:x3 ‘\h y=8 1 A
;\ j » X-axis < > X-axis <« » X-axis
Y A\ 4 A J
Even Function Odd Function Even Function
\%
—_—

» FUNCTIONS Even and Odd Functions
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Note:
» Odd +£0dd =0dd & Even + Even =Even
» Odd * Odd =Even & Even * Even = Even
» Odd/Even = Odd = Even / Odd
» Odd * Even = Odd = Even * Odd

Example 5: y = Sinx

Odd function (symmetric about the origin)

Example 6: y = Cosx

Even function (symmetric about the y-axis)

Example 7: y = tanx
_ Sinx _ Odd
Cosx  Even

= Odd function

x2+x4

Example 8: f(x)=

x + Sinx

f(x) _ Even + Even _ Even =0dd finction
Odd +0dd 0Odd

Example 9: f(x)=x"—2
f(x) = Odd - Even = neither Even nor Odd

x3+ x5
Sinx + 2

Example 10: f(x)=

Odd + Odd
f(x)=

—— =neither Even nor Odd
Odd + Even

» FUNCTIONS Even and Odd Functions
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Limits of a Function: <Gl

Y-axis
Definitions: 1 y =f(x)
Lilg f(x) = L Mean that when a value of (x) i
close to (a) f(x) approaches the limiting value (L).
» X-axis
,}_l.ﬂ f(x) = L Mean that (x) approaches (a) il
from the right.

lim f(x) = L Mean that (x) approaches (a) from the left.

x-a-

Note: If lim f(x) = L= lim f(x) = L we say that lim f(x) = L exist,
x-=a+ x—=a—- x—=a

otherwise the limit doesn’t exist.

x24+1 whenx < 1}

A . - h f =
Example 1: Find lim f(x) where (x) { 3—x whenx > 1

lim f(x)=x"+1

x-1—
=(1Y+1=2
Jim, 7@ =3
=3-1=2

 lim fG)=lim f(x)=2 = -1im f(x) exist

o 3 x2+1whenx20}
Example 2: Find lim f(x) where f(x) {x whenx < 0

lim f(x) =xX*+1=0+1=1

x—=0+

lim f(x) =x=0

x—0—
J}}},L f(x)# J_l_fg‘_ f(x) = ~lim f(x) doesn’t exist

5

» FUNCTIONS Limits
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Properties of Limits: <Ll ailai
Let: lim f(x) = L1

X=a

lim g(x) = L2

xX—=a

& K is a constant, then:

) lim [f(x) + g(x)] = lim f(x) £ lim g(x) = L1+ L2

2) Iim [f(x) * g(x)] = im f(x) » lim g(x)

lim [L2) = 2 0
3) xl—rhl:lz [g(x)] = lim g(x) e xl—r»?z gx) *

x-=a

9 Im K« f() =K+ lim f(x)

S)limK=K
x=qa

6) imx =g
xX=a

7) lim ;1-—0 & limvx =

X—00

8) lim Z= 4o & lim ~=—o0 but lim £ =0

x—-0+ X x—=0— X x—=0 1
9) llm sinx=0 & llm cosx =1 & llna tanx =0
X—

10) lim 2 =1 & Jim X =1

x-0 Xx x—-0 Sinx
" tanx =

11) lim =1 & lim =1
x=0 x x—-0 tanx

2
12) limsin (;Fx) = sin (llm ——) Note: sin or cos or any trigonometric
Xx=a

functions is the same

. - g ST S VR
13) lim Y76 = "[im fGo & lim L= [lim 4

Note:
Undefined expression in limits:

0 0o 0 o
6,;,;,-6,0*00,00*oo,oo—oobutwecansayoo+oo=oo

» FUNCTIONS Limits
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scllad) Al Ja 2 Lol cSaal) Jad) qullad

e gl SIS AL g gadll (1

Adilia J) 53 Coad calS 131 G31yall f dibiadl Jadall 5k aladiuly (2
Adlie JI g0 CilS 13 13 (N9 (e pailiadll dladiuly (3

:dall (3 )l & elligh x — oo S 131 (4

y = 0 olix - oo levic y Mia L o<y il juie My Jgad dgilie J) g0 culS 130 Y
¥

Evaluate the following limits:

2
Example 1: linll - :1
xX—
=
1
. x2-
Example 2: x]_l}lzll —
= I EoNEH) 4 1=
x--1  (x+1)
: . x3-1
Example 3: Erl-_l;lll —
= fim (x-1)(x%+x+1) = 15141 =3
x—-1 (x-1)
. X
Example 4: }rl—?{} -
=1 2 * 1+J1—x
xl_l’lg' 1-ViI—x 1+/1—=x
= lim x(1+V/1-x) = Bim x(1+V1-x)
x-0 1-(1-x) x=0 1-1+x

AEA 33 g ga ul ST e o
SH gl 0y aladiuly (5

=1+1=2

» FUNCTIONS Limits
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Example 6: lim

LI
sin“3x * 3=3

=9*%1%1=9

x-0 x2 3%3 B

sin3x

Example 7: lim

x—1 sin5x

= 3x

) Sin3x#* e
=lim ——§=

x—=1 SinSx» —

5x

mjw

1-cosx

Example 8: lim

x-0 x

1—cosx , 1+cosx _ .. 1-cos?x

= lim s
x—0 % 1+cosx x—0 x(1+cosx)
sin?x x
— 13 *
x-0 x(1+cosx) x
0

1+1

. ., x?
Example 9: lim (sm;—r:)

X1

_ x3 . X
=sin lim (—) =sin -=1
x-m T+HX 2

cosx
—x
2

Example 10: lim (sin
X=p—

2

T T b1
assume y = ——X = X = -z——yandx-ezny—w

w T . M .
- . Ccos{o=Yy . .. Cos=cosy+sinzsiny
= lim (sin -—(—2—)) =sinlim —2 2
y=-0 y y=0 y
— sin, .
= smhrr{x) —;’-’ =sin1=0.017
y= _
18
==

» FUNCTIONS Limits
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- sinx
Example 11: lim
xX—=T X—T

assumey =x—nm =>x=y+mandx->nm=>y—-0

sin (y+m) _ lim siny cosm+cosy sinm _ Hin —siny _

= lim
y—0 ¥ y—=0 ¥ y=0 ¥

Example 12: lim s
x-2 x-2

x—-2 x-2
assumey=x—2=>x=y+2andx—-22=y-0

sin (E

T s YT 2H-2T
) )  sia—r—)
= llm e I i lim —2rt2)
y-0 y y-0 y
7 yI n
= li v (2(y+2)) % 20v+2) __ 1. T T
m 7— = lim =i
y—=0 y 2042) y—0 2(y+2) 4

Example 13: lim x sin(—i—)

X—00

1 1

assumex=;:>y=;andx->oo:>y—>0
e X

=lim —sin2y

y—=0 ¥

=iltm sin2y , 2 _
y=0 ¥ 2

2

x+sinx

Example 14: lim
x—00 Xt+cosx

1 1
assumex=;:>y=;andx-+oo:>y—>0

i .1.2
%+sin (%) e dai

= lim e R lim T
y-0 3;+cos(_;) y-0 1+yc:s G

sin (1! :2
1+ysin @ . :

&
SR, —e—— m —yx
y-0 1+ycos (;) y-0 1+ycos (-);)

=1+1=2

» FUNCTIONS Limits
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. 4x3-2x*4+1
Example 15: lim ————
x—00 3x3-5

= |lim 22 -1
x—oo 3X3_S 3
x3 x3

Example 16: lim (Vx? 4 2x — x)
xX—=00

VxZ42x+x
= lim Vx2 4+ 2x — x ¥ ———
xX—00 Vx242x+x
= Titn x?42x-x?
x—co VXZ42x+x
z 2
= lim —=—===1
2

x—o [x2 2x x

x2 22 x

Example 17: lim [cos (’"‘2 :

x—0o

»

1]
+
et I
Mo
| —)

" ax%+1
=cos lim

x—00 x243
txZ 1
. x2 ' x2 | _ -
=cos lim (53 cosm=-1
el U -

» FUNCTIONS Limits
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Mathematics (1)

Continuity of a Function:
Continuity of a moving particle on a single path without unbroken curve, gaps,

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

Y-axis Y-axis

F 3 A

y =f(x) y = f(x)

> X-axis > X- aXi S

Figure (1) continuous function Figure (2) not continuous function

A function is said to be continuous at x= a if the following conditions are satisfied:
1) The f(a) is exist or defined.
2) chl_'n‘}E f(x) exist.
3) lim f(x) = f(a)

Otherwise the function is not continuous.

Example 1: Check if the function is continuous at x = 5, & x =0

s >
where [ = {11 when x25 )

Atx=S5
f(5) = (5)*-1 =24
lim x2-1= lim 25—-1= 24
x—-5% x—-5%
lim x = lim 5=5
X—=57 x—57
A f) # Jim £G)

The limit does not exist, therefore the function not continuous at x = 5 22
—_—

» FUNCTIONS Continuity of a Function
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Atx=(

f(0) = does not exist, therefore the function not continuous at x =0

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

x24+a when x>0
fX)={3+b when —1<x<0
x+5 when x< —1

And the function is continuous at x=0and x=-1

Atx=0
f0)=(0)’— a =a
lim x*+a=a
x—07t
lim 3+b=3+5b
x-0"

The limit must be existsoa=3 +b

Then the function equal the limit value a=3+b ......... (1)
At x=-1
f-1)=3+b
lim 3+b=3+b
2=t
lim x+5=4
x=--=1"

The limit must be existso4 =3 +bthenb=1
Then the function equal the limit value 4 =3+b then b =1 substitute in equation
(1)thena=3+1=4

» FUNCTIONS Continuity of a Function
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x%43x-10
Example 2: For x # 2 the function is equal to -—iz—— , find the value of

f(2) to make the function continuous at x =2

The limit to be exist must be equal from the left and the right so:
. x?+3x—10 (x4 5x-2)
Pt X —2 = o2 (x—2)

Ll_'n%(x+5)=7

To be continuous then:

f(x) =limf(x) =7

» FUNCTIONS Continuity of a Function
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Equation of Straight Lines and Circles:

Y-axis
A. Equation of Straight Line: 4
» The slope (m) of a straight line passing through (x2,y2)
Points (x1, y1) & (x2, y2) is: (x1,y1) o i
AX
» X-axis
Ay y2—-yl  yl—y2
m=—=
Ax x2-—x1 or x1 —x2

» The equation of a straight line passing through (x1, y1) and has a slop (m) is:
y=yl=m(x-x1) ......... (The point - slop equation of the line)

Y-axis
» The general formula for the equation of

a

A straight line with a slope (m) (0, b)/
1
y—yl=m(x—x1)

—————» X-axis

y—b=m(x—-0)

yEmEED s (The point - intercept equation of the line)

Note 1: Two lines are parallel if and only if they have the same slopes.
L1 parallel L2 if m1 = m2

Note 2: Two lines are perpendicular if and only if they have the product of their
slopes is (-1).
-1

L1 perpendicular L2 if m1 X m2 = -1 = ml = =

» FUNCTIONS Equation of Straight Lines and Circles
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Example 1: Find the equation of the line passing through (-2,-1) & (3,4) ?
=y2-—y1_4+1__1
x2—-x1 342
Using (-2, -1) we find:

y—yl=m(x —x1)
y+1=1(x+2)
y=x+1

Or using (3, 4) we find:
y—4=1(x-3)
y=x+1

Example 2: Find the slope and y-intercept for 8x + 5y = 20
8x+ 5y =20
Sy =—-8x+ 20

W P
Y=gk

Example 3: Find the equation of the line passing through the origin and the
point of intersection of L1 = x+y =2 & L2 = 2x —y = —5?
Xt+ty=2=>x=2-y
22-y)—y=-5
y=3=>x=-1
The point of intersection (-1, 3)
y2—yl 340
M x2—x1 —1+0
Using (0, 0) or (-1, 3) we find:
y—yl=m(x—x1)
y—0==-3(x-0)=>y+3x=0

» FUNCTIONS Equation of Straight Lines and Circles
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B. Equation of Circle: Y -axis
The equation of a circle centered at (h, k) and i )
has a radius (r) is: A
— h)2 R i L
x=-h)+(y—-k‘=r ——
Example 1: Find the radius and coordinate of center for:
2+y2+4x-2y+1=0
x2+4x+4—-4+y>-2y+1=0
x+2)(x+2)—-4+@-DHy-1)=0
(x+2)2+(y-1%=4
The coordinate of center is (-2, 1) and the radius is (2) unit length
Or X +y*+4x-2y+1=0 >eqx’+y’+ax+by+c=0
~(4) _ —(a)
h = & 2 = h= 5
—-(=2) _ _ =)
k = - 1 =>k= —

r=J(=22?+1)?2-1=2 =r=vhZ+k*—c

Example 2: Find the equation of the circle centered at (1, -2) and passing
through the point (7, 4)?

Y-axis
d =1 =/(Ax)? + (Ay)? 4
(7.4
=JT-D2+ (@& +2)? /—\
- —  X-axi
= /72 unit length i o

4
" (1-p
The equation is:

(x—1)2*+ @ +2)2=72 v

A

» FUNCTIONS Equation of Straight Lines and Circles
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Example 3: For this equation: 3y* — 12y + 3x? + 6x = 18 find:
» The center and the radius of the circle
» The equation of the circle
> The area of the circle
3y? — 12y + 3x% + 6x = 18
[3x*+3y?2 +6x—12y — 18 = 0] + 3
x2+y2+2x—4y—-6=0
—(a) -—-(2 —-(b) —-(-4
= CEPI e =
The point of the center is: (-1, 2)
r=yh?+k%—c =/(=1)2 + (2)? + 6 = V11 unit length
The equation of the circle is:
x+1)2+(@y-2)2=11
The area of circle is:

A=mr?=3.14 * 11 = 34.54 unit area

h 2

» FUNCTIONS Equation of Straight Lines and Circles
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