Ch=08. Circle

Page 1 of 54

he Studen'[s LOPanuin o mamematlcs XII
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CIRCLE

~ . " 'BASIC.CONCEPTS AND FORMULAS
Conics and its family

conic: :
A conic is the curve obtained as the intersection of a plane, called

he cuiting p/ane with the surface of a double cone (a cone with

wo nappes). It 18 usually assumed that the cone is a right circular cone for
(he purpose of easy description, but this is not réquired; any double cone
with some circular cross-section will suffice. Planes that pass through the
vertex of the cone will intersect the cone in a point, a line or a pair of
intersecting lines. These are called degenerste conics and somé authors do
not consider them to be conics at all. Unless otherwise stated, "conic" in
this article will refer to a non—degenerate conic.

There are three types of cormics: - the elhp %arabola and hyperbola

The circle is @ special kind of ellipse, @,hough historically Apollonius
considered as a fourth type. Ellips se when the intersection of the cone
and plane is a closed curve. The ¢Rcle is obtained when the cutting plane is
parallel to the plane of the generating circle of the cone; for a right cone,
this means the cutting plane 15 perpendicular to the axis..If the cutting
plane 1s parallel to exactly one generating line of the cone, then the conic is

‘unbounded and is called a parabola. In the remaining case, the figure is

a hyperbola: the plane intersects both halves of the cone, producing two

~ Separate unbounded curves.

ApplicationS'

Comc sections are important

In astronomy: the orbits of two
Massive objects that interact
aC(}Ording to Newton's law of -
Unl‘{ersa] gravitation are conic -
*eClions if their common center of
mass ig considered to be at rest. If
they are bound together, they will
Oth trace out cllipses; if they are
wﬂg apart, they will both

e

: .
Ollow Parabolas or hypelbOI’lS Sce two-body pIOblell‘l

PR
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The reflective propertics of the conic scctiops arc uscd in the des
cearchlights. radio-telescopes and somc ()pllca] telescopes. A g
cs a patabolic nirror as the rellector, v\fllh a bulb at the focyg.
on is used fora parabolic mlcropl}()n& The 4 )2
clescope on La Palma, in the Canary i%:la

(o reflect light towards a secondary ];y ”‘dx, gy
a focus behind the first mirror p("rb”]iﬁ |

gy, of
and;’ht

Y

us
similar constructi

meter Herschel optical t
primary parabolic murror
mirror. which reflects 1t again to

The Generél Equation for a Conic:

Ax? +Bxy+Cy?+Dx+Ey+F =0

For our course, we eliminate the term xy, asin the equation o
conic section it indicates there is a rotation of axes | a

Ax*+Cy* +Dx+Ey+F =0

Circle:.
Now let us p

Circle ~ -} . . A=C
Elipse | A=0andC#0
< o A#0andC =9
e o
pse A # C and bothositive
Hyperbola | From A or C, odé IS posi,tiv'e |

whil_é ot\l&ﬁ\is negative -
- =[Clorial#lel
;o Circle . 1 | e D

So the circle
- Center (a,b)

Eccentricity: |
. _'dlstance from moving point to focus
istaﬁce ﬁer moving point to directrix
¢=1, parabola | - .ora . No '
| : 0<e <1, ellipse = | O ots wo
€> 1, hyperbola | | - and Pythage
* ¢=0,circle I

=

Please visit for more data at: www.pakcity.org



Ch=08. Circle

“Opes. A . Slgn,
Se Of

Ethe foc, *orel!

ne. The 4.5 > alld I

Canar

» )|

ondary d3~ ™

'€ @quatip,

33 Of'y

\ f Thﬂ A rme T RS e LT TTETAMIT ALL
- y . | ———
'
" o
1 Fi ] l"_;
' v ’
L
] - "
[] - s —
. L e o= )
w e
! -J'J‘,'.. v 2
e RN (R
%, 8 f)
v ‘-
z | o ’
A i ',‘\:‘-«.‘ _ - = e
, e
~
‘-\_,‘

circle:
Now let us put the center at (a,b)

center (a, b).

and Pythagoras d:

,//2/ AV s,

ly -
" ()
X-a . X
477

Please visit for more data at: www.pakcity.org
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S0 the circle is all the pomts (x,y) that are "r" away frorh_the

Now Iets work out where the points are (usmg a right-angled triangle
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-(./rv;mh'nu.\'cf)" - (l)(IS(«) 0

N N2 e 7
(v—a) by =1

s the "Standard rorm" for the equation of 4 Circls,

And that i
(0,4) and ¢ = |
Example#01 , . 0% 44
A circle with center at (3,4) and a radius of 6: (1) H1J.6 + “
(x =3+ - 4)? = 6° =5
Example#02 .
g (3,0)and c =
(1) = 3"+
9
i py e B
I7 6
’j
(1) = x* +
5 | x2 4 yz — 3
,‘2 -1 n; 1 3 t
General equation of a circle = \50\ second Met
x*+y*+2gx+2fy+C=0 - ?)> (3,0),(0,4),
x?+2gx+y*+2fy=—C $_ | o x?+y°
(x* +2gx+g*) + * +2fy+f%) 32 + 02
=g*+f*—c ' T 02 + 4°
(N 2 102 + 0°
(x+9) +@+1)? = (\/gz+f2=_—- c)
Comparing with Y | ,
(x—a)® + (y — b)? = 12 = (X7 +)
centre of (1) = '(_g, _._]c) | 9 3
T=\/92+f2-¥(;' | +vy 116 (
| t 0
Example ,
Find the equation of 2 'cirela . ' - = (x° +,
(3,0), (0,4%; (0,013 O-fa circle passing through three non-collinear PO +y(—48)
Solution = %2 4 )
x2+y2+2'gx+2fy+c-_0 1
(0,0) -V (1)

Please visit for more data at: www.pakcity.org



Ch=08. Circle

\ Y T' qucnts Companlon Of Mathematlcs XII
ST | L 02 + 2g(0) + 2 F(0)+e=n

Page 5 of 54

(l)"“

= f==2
=g =U
(3,0)andc=0
) =3°+0"+ 293 +2f(0) +0 =0
9 | 3 o

g=-g==>g——§
(l)ﬁxz+y2+2'(-“§)x+2(—2)y' 0=0
Second Method \&
(3,0),(0,4), (0,0) p $Q.
*+y* x y 1S
324023 0 1f _
02.'._42' O 4 1 .
02+.02 O 0'1 | | ;

o pBoon 9 0.1
S@f+y9)lo 4 1| x]l6 41

‘ 100 11 00071

9 3 1| Bakaity
tylte 0 1|—|16 0 4/=0
00 11 fo 00
S

Please visit for more data at: www.pakcity.org
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THE OlUMG s e S T
Third Method
A(3, 0), B(O 4), C (0 0)

Let U(a b) be the centre ofthe circle

d = \[(‘2""11)2'*‘(372 )
10A]* = |0B|* = l0C|*

',(a—-3)2+(b 0) = (d~ 0)?+ (b —

= (a — 0)~ + (b — 0)*
Eliminating x2 + y? from each side

— —6a+9=-8b+16=0

—6a+9=0=|a=—

r=|0C| =

_ \ .
( 3\% 25 &

x—Z| + 2)2—-—— =\
) +0- B

Fourth r;ﬂethod
P(3,0),0(0,4), R(0,0)

“The perpendicular bisectors of two chords meet at the centre’

4)?

Let L1 and L2 be the perpendi
respectlvely

Please visit for more data at: www.pakcity.org
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,d point of PQ== ( i:iﬂ, Q_}i) . (_}'2) S
ytid-point of A= (9?"{%“1‘) = (0,2)
Jope of PQ = %-—-?- — ._:. | 1
slope of AR = s = : 4
gnce L1 L PQ and L2 1 QR,

3
Gradient of L1 = :

cradientof L2 =0

y =2 |
3/ 3 S 1
= 2—2==|Xx—= oy S '
L1 2 (X 2.) [ éﬁ’ 2]
3 . - Q\}&O |
X == Q
2 s
| . &
2
3 5
r= |22 + (—) = =
N \2 " |
3\ 25, |
centre” |
Position of a point with reference to circle |
' X% +y2 4+ 2gx+2fy+c= 0 |
Then nature of point (x4, 1)
X% 4,2+ 2g%, + 2fy, +¢> 0 | Above
X1° + 1?4+ 2g%; +2fy1 +¢c <0 | Below ;
X2+ y,% 4 2g% + 2fy; +c =0 | Onthe
B | | circle ‘
R Lang, |
~SRents to the circle

Please visit for more data at: www.pakcity.org
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The Students’ Companion Or matrcias =2 e

PR —
-
. et g . e L .

s

At — Rl W e

a%pakmty orggn

Ling n‘rm] thre ¢

B? ——4AC>O

e toiches e cirele .

4AC =0

sde e

B -—-4AC\0 - B%-

Condition of tangency of y = mx + c to the circle x% + y2 = r?
y = m..:. +c

x% + y% =72

~ lax; + by, + ]

va? + b2

|m(0) — 0 + ¢|

JmEF (-2
‘Squaring both sides

¢ =1r?(1 +m? o
Is the condition of tangency

r =

N\
\§’ .
Condition of tangency of y = miﬁqﬁ to circle -
G-al+@-bpi=rt
y=mx+c | ; |

(x— @) + (y — b)? =12

P lax, + by, + c|

N

Squarmg both sides - "

Please visit for more data at: www.pakcity.org
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Q.1 Describ;e
cone to prod
(i) circle

(v) a degene;

Solution:

(i) cutting pl:

Not contajn
(ii) Cutting pl

°Ne nappe.

(“I) Cuttlng p{
V) plane int;
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Tl e students Companion of Mathematlcs Xl
2(1 +m?) = (am —b + ¢)?
s the condition of tangehcy

[,ellgth of tangent from the point (xl, V1)
./’_""— i . A |

! - i F'le.dlds

- Radius

Length of tangent from the point.

| t(xl,yl) to the circle

?—j—y -J—2gx+_2fy’-—cl= Ois
'=.\/;f12 +y1% +2gx; + 2fy; + ¢

EXER(“ th 8 1.

: :Q 1 Descrlbe the condltlon Lkl_d% which a plane cuts nght circular

cone to produce

$Q

; '(l) circle (ii) parabola (iii) ellir:)se o '(iv) hyperbola

{v) a degenerate conic

B

Solution:
(i) cutting plane is perpendicular to the axis'of the cone and does

S —— =

- not contain vertex.

{ii) cutting plane is parallel to a generator of the cone and cuts only
.0ne nappe. |

iii) cutting plane is sllghtly tilted and cuts only one nappe.

(V) plane intersects both nappes but does not contain the vertex

(V) Cutting plane passes through the vertex of the cone.

'. OR

(') Circle: If the pIane IS perpendlcular to the axis of the cone, then

Althe points on the intersection curve are the same distance from
' the Elpex of the cone. This makes the intersection curve acircle.

H

Please visit for more data at: www.pakcity.org
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The Studonts’ CO_lllp‘?_']!?",-Qf Mmhom?ﬂ(fsﬂxﬁ"__ﬂ._ L

,(_”). bardbolaﬂf it the plane is parallel to one of the generators of th,,
cone, then the intersectioh curve is the set of all points that are o
same distance away from the apex of the cone and the point of

intersection of the plane and the generator. This makes the

thr;

intersection curve like a parabola.
(iii) Ellipse: If the plane intersects the cone but is not perpendic,
to the axis of the cone, then the intersection curve is the set of aj|

points that are the same distance away from two points, callegd the
foci of the ellipse. The distance between a point on the ellipse ang

each focus is called the focal length of the ellipse.

(iv) Hyperbola: If the plane intersects both nappes of the cone,
then the intersection curveis the set of all points that are the same
distance away from two points, called the foci of the hyperbola,
However, the distance bthe’en a point Qn'thia%yperbola and each
focus is different and is called the focal I@:@-Hof the hyperbola.

!

‘E .
- .._I - X
=73
wpd

Please visit for more data at: www.pakcity.org
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(iv) centr

(v) centr

(vi) centr

Solution
Centre :
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q 2 Find the cquation of the circle if:

() centre is at origin and radius 5v2 units.

(n) centre is (—5,7) and radius 6 units.

i) (2, —3) and (—=4,7) are end points of its diameter.
(iv) centre Is at origin and contains a point (5,6).
(v) centre is at (2,3 )and contains a point (5,7).

(vi) centre is at (p, ¢) and radius \/pz + ¢ units.

3

Centre = (a, b); Radius = r‘u\rxﬁ%s
(x—a) + (= b)? =&

(i) centre is at origin arlgg‘rgdius 5v2 units. e 1

Centre = (0,0); Radills = 5\/_2_ units

(x—0)2 + (y —0)? = (5v2)

x* 4+ y* = 25(2) :

x* +y? =50 |

(i) centre is (=5,7) and radius 6 units.
Centre = (—5,7); Radius = 6 units
(x+5)* + (y - N*=6’ “

x“ + 10x + 25 + y? — 14y +49 = 36
X* +y% 4 10x — 14y + 38 =0

(i) (2, —3) and (—4,7) are end points of its diameter.
G, yy) = (2,-3)

(x2y,) = (~4,7)

X1+ X2 Y + )’g)

ldpoint = ( T )

e N T I T TN I T TS

e aaly - = AR R e T —— —

;olution:

Please visit for more data at: www.pakcity.org
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- (-5
St =22+ (7 + 3)?

T 2 T2
Centre = (—1,2); Radius = V34 units
x—a)+(y—b)=r°

x+ 1D+ —2)° = (x/ﬁ)z
220+ 1+ y2—4y+4=34"

Py +2v—4y—29=0

OR

Let P(x, y) be the point on cnrcle

| ugpakqity.org?ra

Angle inscribed in a-semi-circle is rlght angle .

MM, = _1
y+3 o
x—2 x¥a_ ° R
y:ody-21 O
x2+2x 8 \\,\
y — 4y — 21 = —x2 —2x+8 \EC’\
x? '+y + 2x —4y — 29 =0 &Q -
OR e $§ -
x2+y2+2gx-l-2fy+c-—0'—>(1) |
o f2—d —34 7 ’
Mldpomt-—( T )——(__1 2)
(grf%-(lw |
g=1f=

Put (2,-3) in (1)' —

gl-)_ :2292 +(-3)? + 2(1)(2) + 2(--'2)(-'-3)'+ c=10 |
(1) = x? 4 32 +2(1)x + 2(= —2)y — 29 = ()

x* +y +2x 4y 29 = ()

(iv) centre | IS at orj

gin and
Centre o ( Contains a POlnt (5,6).

2y ~9,=f) =(0,0)
Y +29x+2fy+c--0-_9(1)

~.. T’

Page 12 of 54

Th students Com
g ST

- ~(5,6) ison (1)
r,z 4 62 +04+0+

) centre is at (2.
Centre = ( Y, =]
g="%1 =73
<%+ = + 2% +
As (5,7) s on (1)
52 + 74 + 2(=2)
f=—12

"(1)=>x2+y2+

(vi) centre is at (g

Centre = (p, q);
(x — a)? + (y -

=P+ -

x4 = Z'px + p? +
x% + y — pr -
Q.3 Find the cent
draw circles.

(i) x* + y2 — 25
(i) (x +3)2 + (3
(ifi) x2 + 92 — 61
(V) x2 4 y2 _ gy
V) 5x2 4 Sy? +

S
Solution:

i) x2 4 2 _ 25
p) .
X +y2-=

| Comloarlng with (

“entre = (o, 0);

Please visit for more data at: www.pakcity.org
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Swdents Companion of Mathematics X]|

h ———————— e
e

/\‘5( 6)|son(1)
,+63+()+0+C-—-—0

" _61
El)—’f’””’y +0+0—-—61....o

‘2+)I — 61 =10

) centre is at (2 3)and contaihs a point (5,7).
Cenfre = (— g!_f) (2 3)

J*“Zf"

z_}_}; +29x+2fy+c-— 0—> (1)
as(5,7)ison (1) - - |

52+ 72 + 2(=2)(5) +2(— 3)(7)+c =0
c=—12

"(1)=>x +y? +2(— 2)x+2( 3)y——12—0
v? 4y —-4x-——6y—-12—-0 | - -

(vi) centre is at (p,q) and radius \/p%>)+ g units.

Centre = (p, q) Radius = \/ p ng units
(x-a)*+ @y —b)? =7 \* o

2= p)2+(y q)z—q(\w?ﬁﬁ +q N

= 5px +p% + y2 = 2qy + ¢ —'p +q?

x +y —2px —2qy =0

1522 + 552 + 201 — 15y +10 = 0 SR

Omparlng.wuth (x — a)z +(y—b ’ =T

Q.3 Find the centre and raduus of each of the following circles. Also

draw circles.

x?+y2-25=0

i) (x +3)2 + (y — 5)* =

i) % + y2 — 6x + 8y + 10 =0
V) 22 4 52 ~8x+9=0

!

_._..___-—-——'-
]

Solution: |
x4 32 _ 55— ¢
“iy2age

.

“ehtre < (0,0); Radius = 5 units

Please visit for more data at: www.pakcity.org
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Anion of Mathemaucs an
C e BSER

- 9y g s — (-) \
(if) (v + Rl o § ey D) 1 A

- (CHE (=T
Comparing with (x — a)"‘ + (y
Centre = (=3,5); Radius = 7 units

(i) X~ + y< — 06X + g8y + 10 = 0
vyt 2(=3)x + +2(4)y+10=0
vZ 4 y° +2gx + 2fy+c =0

By comparing |
g=-—3andf =4

Centre = (—g,—f) = (3,—4)
Y
r=J(=3)2+(4)" - 1)0 =-4/15 units
iv)x2+y2—8x+9=0

The Students’ Comp

e —

— D)t =7r"

x% +y° 2(;4)?5 T 2(0)'3"&"' 9=0 | -"q,'

2 1 y2 4+ 2gx + 2f +e=0 = O
x“+y g Y &
By comparing =~ . oY
g=—4andf =0 QT
Centre = (-—g,-—f)_':e (4,0_) S .
r=yg*+fi-c

r = \/(—:4)2 S (0)‘2'__'9 =\/7 units
(v) 5x% + 5y + 20x'— 15y + 10 = 0
+~by5 EE \™ -
x2+3}2+4x7—3y'+'2=0 .
'x2+y2+2(2)x.+2-(—--2-)y+2 =0

x* 4+ y? + 2gx + 2fy+¢ =0 .

By comparing

‘g=2andf=;.z.

 Centre = (—g,f) = (“2 '3‘)
. | : ‘ ﬁ' | 12 |
T=\/g_2_|j.f2_c

Please visit for more data at: www.pakcity.org

r = J(Z)z + (

Ed Find ‘-[h-é-va

Page 14 of 54

— —E—

ey

B — - |

x% +y° +2(
x2 +y2 +29

By comparing

g = —2and]

Centre = (—
,rz — g2 +£:
10% =-(—2)1
3k

— =4 +1-
5 4

3k oc
5 = |

>

k = —95 (g

190
3

Q.5 Find the
concentric v
24 = (. Alst
ﬁShch)lu:tioLn: -
X% 4 y% — ¢
The concent
e -

k___
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e B Gl T TLD B e e an t e ma e e s

T\ ° . \/Im ,
;g) -2 = —-Tumts

\ j The STIATIID  Lusnpaniui or ma[ngma“cs x“ it

s’
3!
‘ "i
Q)
g
A
e T et

R E e Tt —
A Ty ) -~ P

W" - s TP e e S PN T 1
Q 4 Find tho value of I‘ lf the radlus of the followmg curcle 2x% +. :*

p‘, — 8x —I 4y +- %I‘. = () is l(l umts, . i

gy TP

3[

i

e .‘ e ;
L o\E 2yt —8x 44y + 3k = (
| = by 2

' 3k
2y y —4x 4+ 2y + "E—- = ()

3k
Ayt 2(= 2)x+2(1)y+—2—-—=0

2y +29x+2fy+c=0 o
gy comparing = o a - | |
gz—Zandf-“lc_%E - |
Centre = (—g, — f) = (2, 1)

e = =P ".:.' 1'.—':3'_.‘..'5‘ "1':‘:,._' % e gl
it -l L A G sty = Sea U e WO O
. g - i

-
\A : o

3k

Q.5 Find the equation of‘t;\—é circle passing through (—3,—4) and is
concentric with the circle whose equation is x% +y* — 6x + 8y —
24 = 0. Also identify the outer circle.

: e —
st ———a
% e
e
0

Solution: |

JCz-i-)yz--—-6;;»c+8y 24 0—*(1)
~ The concentric circle to (1) will be

X +y2 —6x+8y+C=0-— (2)

ﬂ'

Please visit for more data at: www.pakcity.org
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Tho Students’ CO'“P“"“’" I et URNINERURSEIS—————
[t prasses thtollt'h (— "'4')

(’) > (-3 4 (5 «1)-’ —6(=3) +8(—4) +C = ()

MECEY I

(‘) ST A4yt = O +8v—-—~ 11 =0

Is the required equation of circle

A +\"‘-- OX —i—-d}f‘-——ll——o

Comparing with x* + y~ +29x+2fy+6“0 ‘
29 =—-0= g=—3 |

2f =8=2f =4

c =—11

.—-\/(7 +f2"‘_'(.

= VETH @7 - 11)_F—6 o

v+ yi—6x+ 8y — 24—O—>'(1) \Q)

Comparing with x2 + y?* +Zg‘\'+2fy q\\lg—-OO
. NS

2g=—6=g=-3 R

2f =8=f=4 &

c = —24 o L

7~:\/92+f2_5.,'c o
r, =+ (= )+ () - (-—24)=xﬂ4§-—:-.7_

TZ >T'1

Hence given circle is outer C|rcle

-

Q.6 Show that the equation x =acosfandy =a sin § represent
a circle W|th centre at orlgm and radius equal to a.

I

Solutlon

X =acosf — (1)

y =asinf - (2) .
“Squaring (1) and (1) and then adding .

2 | o
LT ¥ = (a cos8)* + (asin §)>?
x*+y? = a? cos? 0 + a? sin? @
2 2

X%+ y° =a*(cos? @ + sin? )

Please visit for more data at: www.pakcity.org
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Stu aoma__ IO Y maneinaucs Al

A = (1)
+ V = (1‘)I
)mpmng with (x — a)* + (y — h)? = 12

]tl ¢ = (0 0) l{(ldlll'ﬁ — l Unlt‘-)

e

Page 17 of 54

(.1

m that the equation of a circle

i) shrough the origin has no constant term
(i) with centre on x-axis has no term in y.

i) with centre on y- axis has no term in x.
(w) with centre at orlgm has no term in xand y.

|

e e— s
—===== —
——— s

,.-—,.":""—-—-""‘-—_“'_'__

| solutlon

o2+ y° —I—2gr+2fy+c—0—> (1
(i) through the origin has no constant term

Pomt—-—(OO)
(1)=>02+02+29(0)+2f(0)+c_0
0+40+0+0+c=0=c=0 @.>
(1) = x? +y2-!—2gx+2fy=§0

(ii) with centre on x-axis hﬁzho term.in y

Centre(—~g, —f) = (g
(1) = x? + y? +2gx+2(0)y+c-0 B
r+y+29x+0—l—c-0 [ o,

i +y +2gx+c-—0

(iii) with. centre on.y- axis. has no term inx.
Centre(—g, —f) = (0,~f) ;
(1) = x2 + y2 +2(0)x+2fy+c—-0

x% 4 y2 +0+2fy+c'—-0 -

4y 4 2fy+c=0
(iv) with centre at origin has no term in x ¢ and V.

entre(—g, —f) = (0,0)
(1)=>x2+y +2(0)x+2(0)y+6‘"0 |
+y +0+0+c=0 | -

tylic=0

Please visit for more data at: www.pakcity.org
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i EXERCISE 8.2

g Ny

Q.1 find the equation of the circle through the given point.,

(i) (0,10),(-10,0),(8,6)
(V) (7,—3),(=7,5),(11,5)

(@) (0.0), (0,3), (—=1,0)
(iii) (0,3). (2, — 1), ( 1,0)
(v) (11, (2. —1).(3,—2)
Solution:
(i) (0.0). (0,3), (—4,0) ‘ '
WAy 42984 2fy+c=0- (1) a@pakcity.org'%o
(0,0) R
(1) = 0%+ 0% +2g(0) + 2f(0) +c =0
0+0+04+0+4+c=0=c=0
(0,3)andc =0 |

(D)= 0% +3%+2g(0) +2f(3)+0 =0
0+9+0+6f+0=0

l-&__\__-_-‘

e ™

3 A |
(—4,0)andc =0 | _ o

16+0—8g+0+0=0
8g =16 = g=2

(1) = x* y2+2(2)x+2(—§)y+0=0
12 +y? +4x—3y+0=0"

s

N e
(1)5(—4)2+02+2g(~4)+2fg@920'-_—.0' R

(ii) (0,10), (=10,0), (8,6)

x2+y2+29x+2fy+c=0_>(1j
(0,10) L

(1) > (~10)2 4 g7 '
| ' +29(=10) + 2£(0 _
‘100+Ow209+‘0+6:::‘0 : f(‘)‘f‘C 0 |

The Students GO r

Please visit for more data at: www.pakcity.org
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’()‘] N - 100 ({)
("m 2

(1) (m” + (0)° 4 29(8) + 21(6) + ¢ =
mq% IZ/ + ¢ = =100 - (4)

20/' + ¢+ 20.(} —c=-=100+ 100

50 +20g =0
.‘f g2 w3 (5)

By (2) — (4)

20f +c——16g‘"12f-—c = —100+100

f—29 =

-g—29 =
| --3g =0

= ()
g A O
e =[f=0 AQ“
.\\\'.

3)=— 20(0) + = —]@l@’

[c=—100] &Y '"

' (1)=¢x + y* +2@%x+2(0)y-—"100f—-_-0 .

x%+y4—100=0

(m) (0,3), (2, ~1),(1,0)

x2 + y? +2gx+2fy+c—'0-*(1)
(03) .

(1)=:»02 9-—-29(0)+2f(3)+c
0+9+O+6f+c—0
9+6f+c--0—>(2)

(1,0) |
(1)=>12+02+Zg(1)+2f(0)'|'¢:0
1+04+2g+0+c=0
1+29g+c=0-(3)

(- -1
(1) = (2)% + (1) + 29(2) + 2f (1) +¢ =0

Stag-2f+c=0-(%)

Please visit for more data at: www.pakcity.org
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Ch=08. Circle
The Students’ COMPANION OF MGG sz = S e rhe Students
By (2) — (3) A ‘ (4) — (2)
9+(1f-1‘('“1"“z‘7“"'“‘0 32,64.-229*
g+ 6f —2g =0 g8 + 89 +1
4+'3f-—g——0""(5) 22+ 29 +¢
| By (6) — (5
By (4_)-"(3) gg+18:
5+.4g—-2f+6'-1'“29"‘“c’":0
4+2g——2.fz (6).-_:32-{
2+g-f=0 __Z
Adding in (5) | 2
>6+2f=0=>f=-3 . . o |
(5)=>4+3( —-3)—g=0 " ' (2) = 58

=5 . o 57
(3)=>c-———1—2( 5)=>c—9 - ) S |

(1)=>x +y2 +2(=5)x + 2(— 3)y+9—-0 o W=
x% + y* 10x—6y+9=-0 . y 0\9“: PR " | x2 4 y? -
(lv) (7,-3),(=7,5),(11,5) 0\\\\ W e

x2 +y? +ng+2fy+c——0—>(1) e T (v) (1,1),

(7,—3) L $ Y xZ + y* -

(1) > (1) + (37 + 2007 4 (- SHHe=0 | g

58 + 149 — 6f+c-0—>(2) -y | |l @w=aqa

(— 7,5) | | e \. | 2+ 2g 4

(1) = (=7)2 + (5) + 29 N+2AE+e=0 | @G-

74-—14g+10f+c-—-0e (3) TN N ] s

(11,5) - | L S5+ 4g -

(1) = (A11)% + (5)2 + 25(11) + 2 f(5) +¢=0 _ (3,—2)
1464229410 +c=0>@®) T 1) = (:

! o 13 + 64

By (3) — (2) - . _

74 =145 + 10 + ¢ — (58 + 14 — 6f+c)=0 V@)
- 16-28g+16f=0 - 2424
CA-Tg+4f=05G) ' | =3y

| ' | WY@

Please visit for more data at: www.pakcity.org
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By (4 — (2) _

146+ 229 +10f + ¢~ (58 + 14g — 6f + ¢) =0
gg +8g+16f =0

92+29 +4f =0-(6)

By (6) — (5) .
gg-+18“—“'0=>g=——2 |

(6) = 22+ 2(=2) + 4f =0
9

. F ::'--2-

(25 = 58 + 14(;.2) | 6( z) }:c ~ 0 :

Ic=—57

| . ; |

=> + + 2{—~2 2() 57 =0
(1) X +y° (= )x+ 2(%&_57 0
%2 +y — 4% — 9y 57—0\;@

_ $Q
(v) WD, @ ~1), (3,2 -
x% + y* +2gx+2fy§i-c-0—>(1)

(1)

(1).= (1)% + (1)2 +2g(D)+2f(D)4c=0
2+2g+2f+c=0-(2)

(2,—1) -
D) =22+ (-1D2+292)+2f(-D+c=0

> t+4g — 2f+c—-0—>(3)

3,-2) L

(1) = (3)% + (—2)° +Zg(3) +2f(=2)+c=0
B+6g—4f+c=0->(4) ‘

By (2) — (3)

24294 2f +c— (5+4g—2f +6) =0

=3 = 29+ 4f =0~ (5)

By (4) — (3)

Please visit for more data at: www.pakcity.org
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The Students’ LOrparrry s wee=- S

134 6g—Af4c—(5+4g=2f c)=0 -
g+ 2g - 2f =0~ (0)
By (5) + (0)
329+ +8+29—-2f=0
5 !
2f+5:0=:>f':-——-'— . | r
6)=44+g—/ =0
g=/f-—4
5 y 13
= ———4 — ——
9773 9=
3) 5+4(‘ 13) 2( 5)+c" 0
Sd) = — = -
G 2 2 ..
c =16 - |
2 2 13\ AN .
(1) =x“+y +2(—-7)x+2(-—~-2- y+16=0
x2+y2—'13x——5y 16 =0 | S L

® .

Q.2 Find the equation of circle throi_:gh?he p@ﬁs (1,2), (2,3-iéna-ﬁ_

having centre on (i) x-axis - . (ii) y-axisc™
Solution: _'—;&Q 3

A(1,2),B(2,3) are points on circle,@$

— ey
——
E———

(i) centre on x-axis | (&
Let O(a, 0) be the centre on x-axis

AO| = |BO| = radius

A0| =[BO]"

d =G =22 + O — )2 o
(a=1)%+(0-2)% = (a—2)? 4 (0 = 3)?

Please visit for more data at: www.pakcity.org

Page 22 of 54

Q.3 Find tl

- having cer

S(;Iution:
x% 4 y2 4
(3,1) and
Since (-.g
-g— f —
81
(1) (3)
10+ 64

(2,2)



Ch=08. Circle

4 (2)3)and

Y
) ceﬂf'e on y-axis

0(0,h) be the centre on X-axis

L
]AO |B0| = radius

'AO ‘"IBOI

{,ﬁxz —= %1.)" + (s = Y1)?

(0 1)* + (b—2)*=(0- 2)° + (b — 3)? |
H_(bz 4b+4) -—4+(b2-'_6b+9)

1 +y —8y+11—0 B
| . \0->

\

Page 23 of 54

Q.3 Flnd the equatlon ) of c:rq@ through the pomts (3 1) (2 2) and

-~ having centre on the I|n$g+ Y — 3 = 0

Solut:on '-$ .

X% + y? +29x+2fy+c—0——>(1)
31 and (2,2) o

Since (—g, —f)ison x+y—3= 0.
~g—f — 3-—-0—>(2) |

G1)

()= (3)% + (1)2 +2g(3) +2f(1) fe=0
10+6g+2f+c—0—>(3)
22)

1= (2)2'+ (2)2+29()+2f(2) +c=0
tagtafye=0-(4)

By (4) — (3)
8+49+4f+c—(10+6g+2f+c)—0

I—“‘J»

Please visit for more data at: www.pakcity.org
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, Students Lommparmees sre wess - e~
”," ‘ t: b0 I:) 05
ty . | 1+ 0 — 2f
1 ot f =0 1#2f+c
\ddllm( ") (3, 0)
- aépakmty org%a Y (3)’
ey - 9 + 69 + |
| ._.{?2-***1 = Y. ‘9+6g+'
() = (=2 -3 = o . By (3) — (
F=—1 o 9+ 69 T
L-n-—\~u+l(-—’)+4( 1)1(,--0 S | g+ 69 +
= | ' ‘ , -+ byZ
Ll)—\t + v 4 2(=2)x + 2(— 1)y+4—"0 R 44 33f
1“+\*—-4\—~Zy+4“0 . 7 _ | a4+9f—
m—— - e .
Q.4 Find the equation of circle through the pomts (0,-1), (3,0) 10f — 5
and the line 3x + y - 9=20Iis tangent to it at (3,0).
Solution: - ; \Q’ T :a
x* + y? 2gr+2fy+c—0—>(125‘\$ e, | (2) =g
(0,—1),(3,0) and (3,0) L B 3
_3.x+y—9=Q|stangent s\%&, —~ | s g = 5
y=-3x+9 - (1) | Lol N |
y=mx+c Y A X~ B, .\ (D) =c
my = =3 | ’ o B ] | c = (_1_
(xliyl) - ( g) _f) _ - | L \2
(x2,¥2) = (3,0) g Mo N s | I (1) = x!
m2:0+f=.f g
349 3+4g - | ' — Y
miym, = —1 . ~ 2 ‘ Q.5 Find
[ f | | - and is tg
(3 + g)( 3) = ' ' o . Solution
t ion
3f=3+g ' | | o x% 4 y2
9=3f =3~ (2) o . (0,0), an
| y=1=
(0,-1)

Please visit for more data at: www.pakcity.org
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/70)2

(1) = *( 1)* +2g(0) + 2f(=1) +c‘= 0
1+0 Zf'"'C—_'—O

1._..2f+c—-0—>(2)
(3,0)

1) = (3)2+(0)2+29(3)+2f(0)+c =0
9+6g+O+C——O

9+6g+6“0—>(3)
BY(B)_(Z)
9——6g+6—(1“2f+c)
g+6g+2f =0

~by2

4+303f — 3)+f=0

44+9f—9+f =0
1
SO
&.
3 \@
g=—5

2

(2)=c=2f—1

2(B)-1-0
C = — ] — =5
- \Z

3 1
(1)=>x2+yz+2(—§)x+2('2‘)}’+0:0

x +y°—3x+y=0

and is tangent to the iney —1=0.

"_""'———__

e

Solution:
X2 +y2 4 2gx + 2fy+c=0-(1)
(0,0), and (2,0)
Y—=1=0istangentto (1)

e

s
——

Please visit for more data at: www.pakcity.org

Q 5 Find the equation of circle through orlgm W|th X- lntercept 2

::_—ﬁﬁ

Page 25 of 54
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The S Student

(0,0 o
(D) = ()7 + )T

g Zq(Z) +2f(0) + 0=0

4_;1-4g+(]z()
4+4q-——0=>q:‘"1

—f-1
~ Vor ¥ 12 o
fgz+f2‘c“| (f1+'1) o
-2 +fP-0=CF+DT o
1+f2—-f2+2f+1' E o\\\\
f=0 L

(1) =2 x%+y*+2(— 1)x Z(O)y@o:o .
x2 +y?—=2x+0=0 <4
X2+y2—2x=0

Q.6 Find th?equatio'n of c.irc & contammg the pomts (1, 2) (23)
and having centre on x — y .+ 1 =0. |

- e "4/
Solution: ¥
X% + y? +2gx+2fy+c-0—>(1)
(1,2) and (2,3)
Since (—g,~f)isonx —y+1 = 0
—9-(=f+1=0
—g+f+1——0—->(2)
- (1,2)

e +29(1)+2f(2 be=0

Please visit for more data at: www.pakcity.org

e T =
(2,3)

(1) = (2)% + (G
13+ 49 +6f 4

Page 26 of 54

S

gy (4) — (3)

5449 +6f -

g4 29 +2f =
=~ by 2
4+g+f=0
adding (2)

= 2f+5=0
¢

(2)=9=—:

Q.7 Find the ¢
vertices (1, —

—
——]

Solution:
(1,=2), (-5,
X<+ y% 4+ 2¢
(1,=2)
(D= (1)*+
S+ 2g — 4f

(—5,2)

(1) = (=5)°
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T oo it
e (Z, 3) 5 » ;ﬁ

N 2@t e 2g(2) +2 f@+c=0 .
13+4g+6f+6"'"0—>(4) | ‘

|

ay (4) — (3) :

8+29+2f_0 L. e ~ 0

sby2 oo | %

adding (2) | e - |
(2)=>.g:7—§+1 | | | S - | i

| 3 5

(3)=>5+-2( 2)}4( ){c@DO

5 | o |

(1)=:>x + 4 42(1\;&9& ( z)y+8—0 | o

x+y —3x— Sy wd=10 '17

= = — Q. 7 Fmd tgce—_ggq&atlon 0er the circume- r‘xrcle of the triangle with
), (2,3) | vertices (1, 2) & 5 2) 2 c,nd (3, 4) 51
— Solution: ' ]
(1,-2), (—=5,2) and (3,4) | i

2 .

X+ yt 4+ 2gx +2fy+c=0-(1)

(,-2)

(1) = (1)2 + (- 2)2+2a(1)+2f( 2)+C
>t20—4f +c=0- (2)

(=5,2) -
W= (- 5)2+(2)2+2g( 5)+2f(2)+c—-0
501

Please visit for more data at: www.pakcity.org



Ch=08. Circle

—

; ics Xl
The students’ Companion of M:lt_hel_n.'ltu‘_s )(_ -

bo o qog +Af =0 (3)

(3.4) |
(1) = (3" + (D 4293+ 2/(1) +c =0

25469+ 8f+c=0= (4)

By (4) — (2) .
254+ 69+8f+c—(5+29—4f+c)=0
20+ 49+ 12f =0 -

= by 4

S5+g+3f=0 )

g=-5-3f—=(4)

. , )

By (3) — (2) - =
29-10g+4f+c—~(5+29—4f +c) =0
24—12g+8f =0 o -
=+ by 4 - '\\\\ |
| . X
6 —-3g+2f=0 S $_Q .
6—3(-5-3f)+2f=0 . \@ |
11f+21=0 e
21
f“'_ﬁ | ,
(4) = g = —5 3(.—_%}_)
| 11
_8 |
T
(3):>29-10(§__)+4( 21)+
, — o=
155 H 11
C = —__
171 |
(1) = x +y2+2(-i§1-)x+2(___%_1_) 155
11 Y 11

O

Page 28 of 54

X ‘
AS (1) touches

(1,—2) and (3,
(1, —2)andc =
(1) = (1) +

Multiply (2) b
10 +4g — 8f
g% —2g—15
g°—5g+3g
g(g —5) + 3

1 (@—=5)(g+:

= __3)5

(2) =5+ 2(

(22é5+2(!
=40 f

f=> -
‘“ = &
y g = —;

Please visit for more data at: www.pakcity.org
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\ V - l,delﬂs Companlon Df Mﬂth_gmat!cs )(ll B
M Lyt 4 1oy — 42y -+ 155 = () | '
e

//
~find the equatlon of circle contalnmg the pomts
3

& ). (; . 4) and louchmg X-axis.
(b | T
Solut'on
sy +2J1+2fJ’+C—*0-’(1)
AS (1) touches x-axis so ¢ = q

_2)and (3,—4) L .
(1 fZ)muiC—-Qz | | -
):ﬁ(m + (=2)* 4+ 2g(1) + 2f (— 2)+g =0
g+Zg*4}€+g O"(Z) |

3, _...4)andc—gz' .

(1):}»(3) + (- 4)2+29(3)+2f( 4)“‘9

25+6g—-8f+9 -—0—>(3) o,

Multiply (2) by 2 and subtract from \%339
10+4g 8f+29 ——(25+6g{_¢, f+gz) =0

g= _31.5 {
Q=5+2(-3)—4f+(=3*=0 .
ff=8= f=2g=-3 R o

N - b
Q)=5+2(05)—4f +(5)*=0 . . &

e 2,9 =—3,c= (~3)* =9
(1)=>x2+y +2(— 3)x+2(2)y+9"0
+y -—6x-|—4y—|—9'“0

r

Please visit for more data at: www.pakcity.org
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}H;ﬁ—[ 0 (] = ( = (5)"Z ::‘2') )
(1) = X +y +2(5)x + 2(10)y +25 =10

v+ y +10x+20y+2'3-0

i i .

-

.

rﬂ:ﬂﬂu—mmﬂ“ e it Rl e s = T S
P e — e - — — A et 1 e w

Q.9 Find the equatlon of circle containing the pomts (6,0) and
touchmg the Ilne x=y at (4 4)

Solutlon

2 4 y° +‘2gx +2fy + ¢ = 0 = (1) C@pakcw 0"9%"

y =xis tangent to (1)

et e e .

o — ——

T

N

I
my =1

(x,y1) = (~g,—f)
(xzjyz) = (4, 4) i

@)

'\b(;@
o | Q

g=-8—f-(2)- \§§
(6,0) -
(1) = (6)2 + (0)2 + 2g(6) +2f(0) +c = 0
36+12g+0+c—0 /0
=._36+1-2,g+c.—,0—7>(3)

(4,4) |
(1) = @)+ @)*+ 2g(4)
32+8g+8f+c=0-(4)

2£(4) =0 )

By (4) - (3)

32+89+8f+c—(36+12g9 +¢) =0
—4—4g+8f =0
+~ by 4

-1 (-8 +2f=o0

Please visit for more data at: www.pakcity.org
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vp' The gtudents’
7 /—P‘-—

7.

pu—

f§”3

fm Show 1
(i) touching
(i) touching

|

—
—

Solution:

(i) touching
Centre(—g
(1) = x* A
x% 4+ y° +
X~ T y2 I
(ii) touchin

Centre(—¢
(1) = x*-
X% 4+ y2 4
X% 4+ y2 4

= Ay
— I S —

Q 11 Find
””ltercems

mEre——
———inr -—.___-‘—'—_____—-—n=

Solutjon:
X% +y2 4
(0’0)1 (6,C
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\‘9’" The students’ Companion of Mathematics X _

/”-’7’2
=73 -
| _ g ( 7 17
6 @=9" 3) 3
6,0)
n .
‘ 17 -
\ | (3)::}36-{_12( S)ICZO
| = 32 SN _
C | o
17 7

3x2+3y -——34x—-14y+96--0

_-__...-———--F—-—

#—

Q.10 Show that the equation of c1rcle with centre ( g, —f) and:
(i) touching x-axis is of the form x% +vy2 4+ 2gx + g°
(if) touching y-axis is of the form x2 + y2.+ 2fy 4+ f2 -0

e s~ —eees

solution: S
(i) touching x-axis is of the forrmﬁp +y24+2gx+c=0

Centre(—g, f) = (—g,0) \p

(1)=>x + y% 4+ 2gx +§@))y+c—0

2 +y44+2gx+0 %&F- 0

2+ y?+2gx+c=0

(i) touching y-axis is of the form x* + vi4+2fy+c=0

B\ =

Centre(—g, —f) = (0, /)

(1) = x2 + y2 20t 2fy ¢ =0
xz_——yz +0+2fy+c=0
x2+y2+2fy+c=0

| :Q 11 Find the equation of circle through the origin and having
mtercepts 6 and 8.

Solution
Yz‘l*y +29x+7fy—rc—0-'>(1)
(0,0), (6,0) and (0,8)

Please visit for more data at: www.pakcity.org
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© 0,0 z
(1) = (0)2 + (O)

“c=10

A (60)andc—-—0
(1):(6)2+(0)2+Zg(6)+2f(0)
36 +0+12g+0=0 ~
129 = —36

g =—3

(0,8)andc=0 .
(1):>(0)2+(8)2+29(0)+2f(8)+0'"0
0+64+0+16f=0 | o
16F = .——64=>f =

+2g(0) +2f(0) + ¢ =0

+0=0

(1)=>x +y? +2(- ?):-’+2( 4)y+0"‘0
x? +y —-6x-—-8y-—'0 o

R

_;Q 12 Flnd the equatlon of circle through the\Wo noints (b, 0) and

(—b,0) and whose radius is a unit. @sz\}b

———

Solution: ‘ \@*
x? + y* I—ng+ny+c-0—->(1)
(b, 0)_ and (—b,0)

(bO) | '
D)= (b)2+(0)2+29(b)+2f(0)+6“0
b*+0+4+2gb+0+c =0
bz——Zgb-I—c-_O—->(1)

(—b, 0) ’ N

(1) = (=b)* + (0)* + 2g(— b)—er(O)+C—0
" bZ-I—O 29b+0+c=0 |
b? —-29b+c-0—>(2)

By (1) + (2)
2b? + 2¢c = 0

Please visit for more data at: www.pakcity.org
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" rhe Students’ Cc
Tne = =

2gb =0
g.ﬂ
f.——-..aumts
=0+ f2—
.'__f2+b2'
fzr_:a_z-—-bz
f::i'\/fazr—b
(D =>.x2+’y2
x2 +y%4+0+
x? + y4 --2\/_

e
——————

Q.13 Find the €
(5,0) and (-5,

Solution:

As circle passe:
and B(—5,0) ai

- units then AB i

midpoint of AB

circle,

(xli-yl) — A(SJ

(x2; yz) == B(""'

o b

Midpoint = (—-
—5+

@b =(=5

(a, b) = (0,0)
(x —a)2 + (y -
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if

; wdents Compamon of Mathe i
The S matics Xli
: |

3
Q
S5
I\
o

e 22 +y2 + 0+ 2y/a? — b2y b?g: 0
(b O)and | 1% + y° —!-Z/a bzy—-b%éﬁo

L &

S e = et = -
_— —_—— T === e i i = e e e s a

Q.13 Find the equatlom\ f circle which passes through the pomt
(5,0) and ( 5 )) and whose rad|us IS 5 umt

 — e i = T T

Solutlon

e i g e A o 1o S D e
- . - - T e = FilE e _—— - - L ATy e e
o T S T YT AP Y, Bon e v = g ey g T s l' = .h-ah*—l- A -
— S atn e e T ey R i ) e e L R e SRR S PR T

As circic passes through /\( 0)
and B(—5,0) and radius is.5

o, [ O L
et At i

e gty

units then AB i1s diameter amd !
midpoint of AB i centre of j
circle, . ‘j
(xl,'yl) = JLL\(SJ,O) - i
- Xy + x5 Vi T
Midpoint = ( L& }’2) i
2 2 ; |
| ~5+5 0+ 0° k i
(a,b)_-:( kb | |
2 2 | "
(a’ b) = (0,0) | . i
(x - @) + (y — b)? =717 |

Please visit for more data at: www.pakcity.org
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IR,y FEm™

udentq Comp'mlon of Matnerr«
- (V- R :

-l'" r"
= .-.:-'h‘

The St
(1 — ())
+.\

I question is S .

EI?Hnd the e equatlon of circle which passes through the pojp, ™

(5,0) and (0 — 1) '-md whosc laduus is 5 unlt -

Solutlon Dg paKCIty org 9@

g vie2gx+2fy+e=0- (1)
(5,0) and (0, —5)

(5,0)

(=) + (0)2+29(5)+2f(0)+c-—o
25+0+10g+0+c=0 |
25+10g+c—-0—%(2)

(0,-5) | S
(1) = (0)*+ (= 5)2+2g(0)+2f( 5) +®~e§o
25+0—10f+0+c—0 | ;o Q’b‘
25—-10f+c=0-3) - &\@. .

By (3) — (1) .
25—10f-:-c—-(25+10g-|—c)—-0

—-10f - 10g =0 \

=9

52 = 2""f2—C

25— 25+ 10f = 242

10f:292

Sf:fz

f=05

g=0,-5

? P
he

Page 34 of 54

Thf. students Comp,

o
——y

=5

~5

2) = 25 4+ 10(=¢

w203
(1)::>x +y +
Z+y —10x +

f
g~
(

Q 1 Check wheth
neither to the cir

Hy=x+3 (
solution:
x2 +y?% =25+
Hly=x+3
(1) = x*+ (x-
x2 4+ (x% + 2x -
- 2x% +2x — 16

<+ by 2
x?+x—8=(
B? — 4AC = (7
=33>0

Line cuts circle

{il)y =+3x +
(1) = x2 + (V
x? + (3x2 + 2
4x2 4 Zoﬁx
B — 44C = (
= 4“00(3) 1
=0 |

Line is tangen'

Please visit for more data at: www.pakcity.org



Ch=08. Circle

~
m
\\

/

he c;mdontq Companion of Mathomaucs X
1 1 3

54 10(—5) + ¢ =0

..1) s .1"' + yve 4+ 2(=5)x + 2(5)y + 25 = ()
$ 4 V — 10x + 10_’)/ + 25 = 0

Page 35 of 54

n‘\' \

PRI i . ki .y l . s b oe
T e A ) o RPN ) 42 =r y® AT o 1l T N LT § 4 o
"o s Ve 'uh'.'l " . A/ ‘. by | L J\r .‘ { Y "-'.‘ s <~ -.‘{". L, o | fr s
< P % Sy At -2 % b 1Y) AL W . % . L LAY PR R ; M,
e ...‘_ . -:_;- Y : P_.“._"‘\ A N1l 7 : 'v‘.--\,‘“.__ sh Y E .' --’, B l, BT T4 nl.- Py 2 11 Il g k= ."’ L3
A7l i 2 < A lyn i 37 A ; ‘ 3
: ,?p‘- A 4 e T '.I'A:p .2 .h' iy '-_{;.m'."-_.; ': ‘ b TR N AL A A F.':" p - Fab d_,' o!',, (e Pt
o PGS 1T PR e i b N B R R A o L S L L
".\-.'. (3 ! ; = B . 3
e

a 1 Check whether the fOHOW'ng lines are tangent secant of
nelther to the circle x —|— y — 25

y=x+3 ()y =v3x+10 (i) y = 2x + 15

i R e e T L R
e ol At S~

e

g
e

ST R R T e T SRt Ay G L

R
= > .
= 3 i
B = o L
o o o

= - e e St s L L b
et e s e ——
ety NN e -1.-:4.‘-‘_1. n g "'" By .
P T ; IR SN et T T e
” rl;.lﬁpx".'ﬂ'._ﬁ“'!xt“_‘_‘ T e . '
e . 3

‘i

L i iy e

= s 3 e | ?
o SR e el T ey et TR R T
T Y B prebu ek AL
e :
g R Ty

I PO I T B R
B e b ANy i T T

— = ——— —r p—
= - e —— e —
--_‘_‘______ m— — — —— —— —

Solution:
X +y2"25-*(1) S .
My=x+3 s 7\0_,
(1):;~x + (x + 3)? =25 \@\\
24+ (x*+2x+9). —25‘_ P
22 +2x—16—0 | Q@ -
~by2' Y}
x2+x—8=0
B2 — 4AC = (1) = 4(1)(-8) -
=33>0 A |
Line cuts circle at two points i.e. secant line
(i) y = v3x + 10 '
(1) = x? + (V3x +10)° = 25
x? + (3x2 4 20v/3x + 100) —25 =0

/

4x2+20«/'x+75_0

B2 - 44C = (20V3)’ ——4(4)(75)

= 400(3) — 1200
= ()

L_ine Is tangent to circle

Please visit for more data at: www.pakcity.org
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(i) v = <yt o \

(1) = v (A 5)___"'; =25 [ 4{625 B
v ('l.\"" 1 600X 4 225) = 25 ! 625 Y
Syt 4 60x 225 — 25 =10 : o2 < 62
Gye 4 60v + 200 =0

- by 5

P 12v 4+ 40 =0
52— 44AC = (12)° - 4(1)(40)
— 141 — 160

= —16> 0 |
Line does not touch circle i.e. neither tangent nor secant

— e e —— ' = : ‘_%‘a
Q.2 Find the condltlon of tangency and secancy of the line y =

7y + k with the circle x? + y* 4+ 10x + 20y + ¢ = 0.

—
- ——

Solution: - . : | o 2 1
x?+y%+10x + 20y c--O—->(1) \QS - o C7 h
y=2x+k . \&Q\\\\ ' - C”_:_;
(1) = x? +(2x+k)2+10x+20(22‘@+k)+c—-0 o C==
z,+@x—H%x+P5+HME§%x+ﬂM)+o~O - y =
5x? + 4kx + 50x + k*+ 20k +c=0 . ' Q.4 Fi
5x2% 4+ 2x(2k + 25) + k* + 20k+c—0’—>(1) o (i) at |
B? — 4AC = {2(2k + 25)}* — 4(5)(k* + 20k + c) I (i) at
= 4(4k? + 100k + 625) — 4(5) (k? + 20k + ¢) I Solut
= 4{(4k* + 100k + 625) = 5(k* + 20k +c)} =~ (i) at
= 4{4k* + 100k + 625.— 5k2-—100k 5c} | (1,
= 4{625 — k* — 5¢} : Diffe
| | o d
(i) I line is tangent, then roots of (1) are equal it
B —4AC =0 | ' - 2x 4
4{625 — 2 — 5¢} =0 | | 2yy!
625 — J¢? ~5¢=( . | v =

‘k? =625 - 5,

(ii) If line is secant, then roots of- (1) are real and diffeli'ent

Please visit for more data at: www.pakcity.org
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Tht? students’ Companion of Mathematics XIi
gt A0 >0
1{0 ) r- - l\ _

e} > 0

(Zf'—- )(\,t

;‘7-1()21*‘ he

Page 37 of 54

- e —— —

el

Q.3 Find the equatlon of tangént te x4 + y 2 = 36 w:th the slope

Comparing wuth x?% + y2 =12 |

& = 36 ' ' . !

Let y = mx + ¢ be the tangent to the circle
Slope of tangent Ime =m=1/3 -

¢ =r2(1+m?*) ,

—~2\

. =36(1+(\/§).)“ | o\\\\
c2=36(4) - Q\&
c=+12 | . \@* )

Yy = \/—x+ 12 . ‘$

"

Q.4 Flnd the equatlon of tangent and normal
(i) at (1 4) to the circle.x” + y ¥\ _
(n) at (4,1) to the cnrcle X + Y2 — 4x 1 2y 3

|

Solution: _ s | ‘
(i) at (1, —4) to the ciréle x'2 + yz =
w (1, —4)' lies on circle |
Differentiate (1) w.r.t "x”

17 - (1)""\

! d d
rmta +y2)-————-(17)
2x+2yy =0
_23’31 = —2X
%

'
W o e

-

Please visit for more data at: www.pakcity.org
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_Slope of tangent line at (1,-=a) = — 7= 7

Slope of normal line at (1, 4) = —4

(rp ) = (L=4)

Equation of tangent u@pakcity.org %c

v =¥ = mx = xg)

L
y—(—4) = 1 (x — 1)

4(v+4)=x-1
fv+l16=x—1

Equation of tangent

1
F — = —— X — X
vV — V1 7n(x .\ 1) .
y — (—4) = —4(x — 1) O
v+4=—4x+4 . \AO
| T -
Ax-{—y: (8&

(ii) at (4,1) to the circle x2 + yz-;§4x+ 2y =3

+ (4,1) lies on circle

Differentiate (1) w.r.t X

a5 oy A
— O +y —4x+2y)_=_a;(3)

<+ by 2 o
y(y+1)=2-x

,  2—Xx
J y+1 :
Slope of tangent at (4,1) = 222 = -4

| 141
-Slope of normal at (4,1) = 1

'(x1;._3’1) = (4,1)

Please visit for more data at: www.pakcity.org
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jne T —— . -

Fgﬁggn_pf tangent
’\' v = mx — X1)
y— 1= ~1(x—4).
,_._1-—--\ + 4
A__*.y:‘-f'

j,tlon of normal

1 - i
y‘—"}ﬁ""""';:;{(x“xﬂ | |
xfy=3

Q.5 Find the length of tangent-- .
(i) from (6,1) to the cnrcle x2 +y2 =4
(ii) from (2 5) to the C|rcle x + V2 -+ 8x — 5,y 7

———————T8

e e ——— e

Solutlon o \o_,

L=+()?+ (y1)2 + 29x1 + 2@\ Y
(b.

(|)from (6 1)tothe curcl@@+yz =3 o : 1

b (ii) from (2,5) to the circle x? + y* + 8:t —5y=7
x2+y2+8x—5y—=7=0.

(x1:3’1) =(25)

L= x/(z)z + (5)2 +8(2) — 5(5)—7 = \/_§ umts

M
y = mx + ¢ may be'tangnent

Q 6 Flnd the condltlon that the line

to the CIrc|e (x — h)2 + (y )2 — 12

sOlutlon

Please visit for more data at: www.pakcity.org
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THG DU EIEaninney Sy yesse o

F + y X 7"" C | —
.," = mx + ¢ (192
Condition: ¢? = 1*(1 + m?) |
_ oy (1)~
v=mx+c¢c— (1) BY
| 6x — ©
(x =M%+ (y— k) =r? > (2) X
Replacexr = x+handy = y + kin (1) and (2) +bY s
R)=2(@+h-nND’++k—-k) =r? Y
ety =2 \ - | y“-"z#'
(1)$37+k=n1(x+h)+c (z)ﬁx‘
y=mx+mh+c—k x2+(4
Comparing withy = Mx + C 2x% — 4
=r¢(1+ M3 x2 —2x
(mh+c-—k)2 =7r4(1+m?) | (x — 1)?
__%=___—_____________=th
Q.7 Show that circles x? + y% — 6x — 6y + 10 = 0 and x? + y? = x—1=
2 touch each other and find the point of con:ébt S X =
Solution: | - — =2 —
2 \50\ ) —
x+y —6x—6y+10=0- (1) ¢ « F=
Pyt=2-2) \@S Point =
Sl Q.8 Find
(1)=>x — 6x + y* —6y+10—-0 (i) at the
x? = 2(x)(3) + y% = 2(y)(3) = Y ) T (ii) at th
_ 2 | - _—
x? 2(;5)(3) ‘+ 3 z-l-y 2(y)(3) + 32 ——19 +9+9 (i) whic
(x=3)"+(-3)%=8 Y./ - {iv) whig
Comparing with (x —a)? + (y -~ b)2=#2 ~ . S
| - | Olutioy
Centre (a b) = C,(3 3 - .
) =Cy( )3), 7 = \/_ 2\/— | x2 4 2
! . L y |
(2) =x24+y2 = o - | [;'fferer
gompa”"g With (x — a)? + (y b)? = M S
entre a,b) =
' - " Y s
o Lt ZI. lz\/i'f‘\/i, = IS\/EI = 3+/2 o - o i |
- S| T

Please visit for more data at: www.pakcity.org
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\ " students Companion of Mathematics Xll
/
Gl =B =02+ (B —0)% = J(s)z +(3)? = {2(3)?

€162
lC1CZ| = 3\/—

gy (1) — (2)
~by—6

x+Y“2“0

(2)=>x +(2-—x)2—2':
2+ @4 - 4x+x2)—2
2X --4x+2-—0 .  |

| -—2x+1—0 e |

TYVis | x-1=0 . QO Sk

—_— x_l e ‘\&*\ | e B

_y.::l.' R \$$Q | |
Point=£1,£) &N B B

Q.8 Find- the equation of tangent(s) to the circle x + y% = 25.
(i) at the pomt whose abscissa is 3. k |
(i) at the pomt whose ordinate is —4.
(iii) which is parallel to 3x =+ 4y 1 =10.

| '(iv) wnim is perpendicular to 3x + 4y +11 =0.

P

Solutlon
x4 492 =255 (1)
Differentiate (1) w.r.t

d.
dx (?C' +'y?) - (25)

Z+2yy =0
X

. L .
) at the point whose abscissa is 3 .

JI' "'-‘.':m —

Please visit for more data at: www.pakcity.org
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(1) ey :_; ¥, ..{— .‘!“ e ;:.!3
i 5

Points are (3,4) and (3, —4)
- 3
mat (3,4) = — =

A
3 1

mat(3,—4) = —— = ~
t (3, —4) — =

Equation of tang-ent
(.1'1,}-’1) — (3,4)

4 3( 3)
\?.—— : T CEm—— .’—-u-

=’ 4 l

4y — 16 = —-3x 4+ 9

3x +4y =25

(x1,31) = (3,—4) ¥
3 ' =)

y+4==(x—3) N
4 R - o

4y+16=3x—-9 . \@*‘

3x —4y =25 y

(i) at the point whose ordinate is —4.

Le.y = —4

(1) > x* + (—4)? = 25
x% =09 |

X =43

Points are (3, —4) and (=3, —4)
mat (3,~4) = — 3 3

ra— b

—4 4

et == (3) =2

_Equati'on of tangent
(X1:J’1) — (3:“‘4‘)

{

Please visit for more data at: www.pakcity.org
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3
y-}-/l‘:Z(x
4y + 16 = 3
fx - Ay =2
('('1;)/1):‘"(‘“

3
y 4+ 4 = -~
Y 4
Ay + 16 =~
Ix + 4y + 2

Q.9 Find the

through orig

Solution:
x:+vy¢ -6
Thé equatioi
(1) = x* +
x% 4+ m%x?%.
x?(1 + m?)
B¢ — 4AC =
(=23 +m
4{9 + 6m +

‘+by4

S+6m+n
8m-= — &m
Zm(4m — 3

)
m=0,—
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\ T ———ITmTeoe
y J 4 = — (x — 3) .
3y — 4y = 25

(xlryl.) = (=3,—4)

3x+4}’+25 =0

—————-_....___*_"‘"——*———-—-3-—-——'

——— - - ————
Q.9 Find the equatlons of tangents to x - y —6x—2y+9=0
* through origin. Fmd also their respectlve point of contact

— — e e B —
g
———

=

Solution: -~ . * T $
x% +y* -——6x——2y+9-0-->(1) S -
The equatlon of tangent through ornan isy = m:t

| (1):::1{ +(mx)2——6x-—2(m@Qr9—0 :

w2 +m?x® 6x—2mx+9é’}) |
x2(1+m?) = 2x(3 +m§l99 0. _ .
B* —44C =0 E]

(-23 +m)}* —4(1 + mz)(9) NN
49 + 6m +m?) = 4(1 + m?)(9) =0
+by4d. - _ '
9+ 6m+m2—9— 9m2. =0
8m%—6m = 0
2m(4m —3) = 0
3 | .

m=(,—
4

Y= O(x)

Please visit for more data at: www.pakcity.org
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Solving v = 0 and (1)
(l) = v4 4 (0)% — 6x — 2000+9 =0
24+ 0—-6x—0+4+9=0
| .1-#2 —6x+9=0
(0)? =23+ (3)* =

(x—3)*=0
+r—3=0
Y =3

Point = (3,0)

Solving y = i—x’.a'nd (1) u@pakciw.org%.

32 3y
(1)=>x2+(zx)—6x—2(zx)+9=0»

x% 4 6x———x+9=0_-. \0’)
16 2. . 0\\\\ _
X by 16 S | . \&

16x2 + 9x? 6(16)x 3(8)9@@9(16) = 0
25x2 — 120x + 144 = 0 p
(5x)% — 2(5x)(12) + (12)2 =0

(5x —12)2 =0
Sx —12 =0
Sx =12

x =12
12
==

. 3

=7
3712\
=3(%)
i

Please visit for more data at: www.pakcity.org
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™
S
s

The Studer

,-""",—-——

point = (

o rem—
Q.10 Shov

circle x? -

solution:
y 2

xt+y°-

Comparir

0=0
Hence (

Q.11 Fin
the poin
29gx + 2

Solutior
y = mx
X% + y?
X%+ (n
x* +m
x*(1+

Produc

C
1+7

e
g

(15 = X

(2)'=>(
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T—""s12 9)
Poi"t = ("5—’5 |

1,10 Show that the line ax + by + al + bm = 0 is normal to the
C,rcle x° + J’ + le + 2my + C = O for alI value of a and b.

5olut|n
z+y2+21x+2my+c_.0_, (1)

comparlngW'thx +y* +29x+2fy c=0..
centre of (1) = (-1, —-m)

ax+by+al+bm 0—>(2)

a(-l)+b(-m) al+bm=0

—al — bm+al+bm 0 - '

Hence 2) IS normal to (1) 0\0) | |

Q. 11 Find (i) the product of issa (ii) the product of ordinates of
the points, where the Ilng@\ mx meets the C|rcle x2 4 y? +

ng+2fy+c—0 f ] 3 B

Solution: , o . _

y mx — (1) | ‘ !

1%+ y* +ng+2fy+c—0—->(2) . | f

x2 + (mx)? + 2gx + 2f(mx) +¢c =0 o g

Jf?‘+’rn2xz+2‘gmc 2fmx+c=0. - | | 11[1

21+m2) +2x(g +fm)+c=0 ,

Product of abscissa =% E

ﬁ_15+m2 J
' é;a

W=z=2 |

y ‘;’n | oy | 0
(2)§(_T_TI) +3’2-+29("7{{)+2fy+c i

Please visit for more data at: www.pakcity.org
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9 2¢ Y . 4 ‘“"ﬂ._\ -
24 ve+ A 2fy+c¢ =0
m= m

x by mn* 2

yé+m: y + 2gym + 2fm?y +mc = 0

vi(1+m?)+ 2ym(g + fm) +m ‘¢ =0

C
Product of ahscmba S—

mec
T 1+ m? u%pakcny org%o

Q.12 Prove that the lme y=x-+ k\/_ touches the Cll’cle 2

+y2
k< and find its point of contact.

e

Solutlon | - | "_ o T, T
x% 4 y? —k2—>(1) o | o
xt+y?=r> TR o
-x+k\/_—>(2) R )

y=mx+c B

—1c-—k\/_

c? =r2(1 +m ) -
(kv3)2==k2(14-12)
2k< = 22

Proved AR | |
(D=%ﬂ+{x+kﬁﬂz=k2 1
x4+ (%2 + 2v2kx + 2k?) —kZ=0
2x° +2\/—kx-|—k2__0

(V2z)’ +2(V2x) (k) + (k)% = 0
(\/—x+k) = ()

\/_x+k =
\/—x |

Please visit for more data at: www.pakcity.org
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The Student

—  k

xf-“\/i,

5
*T 2

Q.13 Find-

“circle x2 4

SolLTtion:
3x + 4y =
4y = ¢ —
=3

4

y =

x?'-{—y?‘:

C —
x? +(
.
2

x4 +E__.:_
X by 16
16x2 4 (2

25x% — 63
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circle x -+ y°

Y=

(2)=>y: > I
-fk+2\/—k
}’"‘"” 2

2k
T2

| (‘Jzk-dik) N
Point = 5 2.‘_

\0.>

Page 47 of 54

Q 13 Find the condltlon that tdj@hne 3x + 4y =g may touch the

= B8X.

T ASQ

—t

Solution: =~ &
x+4y=c |

y=c—-3x
.C.— 3x
4

‘4 y2 = gy

xz-l-( ;3%) = 8x

- % — 6xc +.9x2

+— = 8X
16
Xby 16 | |
16x2 + (2 — gxc 4 9x? = 128%

25x2 — 6xc — 128x +c* =0
¥ - 2x(3c + 64) + 7 = 0

Please visit for more data at: www.pakcity.org




Ch=08. Circle

N ' The Students’ Companion of Mathematiqs Xl
B2 —4AC =0
{—2(3c + 64)}* — 4(25)(02) =0
4(3c¢c + 64)% = 4(25)(c?)
(3¢ + 64)2% = 25¢2
3¢ + 64 = +5¢
3¢ + 64 = 5c¢
c =32 o | .1 L
And 3¢ + 64 = —5¢ LD Y
c=-8 SRS T |

s m—— ___._—__—=:_

Q 14 Find whether the Ime x + y =2 + \/_ touches the C|rcle X -:

y2 — 2x — 2y = 1=0.

Solution: | I I |

. - \0)
| x+y-2+\/— o - | ,\&\\
y=24+VZ-x-> (1) -

xz--y —2x—2y—1-*0 _$$Q—
% +(2+\/— x) — 2x — z(z\ix/i x)—1=10
X2+ (44 2+ 2% + 4V2 — 4o — 2V2x) = 2x— 4 — 22 + 2x
| - —-1=0
2x% — 4x —52\/§x'+ 2\/2—+ 1=0
2x2—2x(2+x/")+2\/'+1=0
B2 —4AC = { 22+V2)} - 42)(2VZ + 1)
=4(2+v2)" - 8(2v2 +1)

= 4{(4+4V2 +2) — 2(2vZ + 1))
=44+ 42 +2-4v2 - 2)
=4(4)

- =16#0

Hence' (1) is NOT tangent to (2) .

Please visit for more data at: www.pakcity.org
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N[ = O = 019
Il N

Il

Q[ Q.
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|+

e e e e T

—TIreuuy K|

L 4c=0 touch each other, jf.L ;. 1 _ 1
2y ' ? g2 ¢

24

z
X

 py2+2fyte=0-(2)

gy(Z)"(z) e _ '
x2+y2+2fY“"C“(x +)’2+295€+C)=’0

_2gx=0
=S

fy=9x=Y="f

- X 2 . -
(1) = x2 +(%—) +29x+c=0
g2 _ O
x2+gfz +2gx+c=0 \&\\}\’

><byf2 '§Q®
fl? 4 g?x? + 29[ °x e =
2(f2+g%) +29f*x+ fc =0
B2~ 4AC = 0

(29f%)? = 4(f* + g (F70) =0
gif* = 4f2c(f2 +9°)

Please visit for more data at: www.pakcity.org
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i i - - = - w -
. i Pll'b ust B 8 : LA P

kae t!aw'f()l!owing analytically.

Q.1 The tangents drawhn at ends of a diameter of a circle are

parallel.

Solution:’
.1.2 “"J’E s 7.2 o (1\
The equation of tangent to (1) 18
R R A P e — (2)
Two pomnts at end of diameter are
A(a.®) and B(D, 0)
Point = (a, 0) |
(2) = a(a) +v(0) =1r*.

: .2
ax + 0 =1

ax = r°
coeff.of x a
Siope = = —— = undefined =
coeff.of y . O
\
O
- - | “\\A’
Point = (b, 0) AF
@)= xB) +yO@) =17 &%
_ 2 ' .@$.
bx+0=r | | |
bx = r? R ‘ .
coeffofx b .
Slope = = —— = undefined

coeff.of y 0
Since both slopes are the same. Hence, they are parallel. -

— = —
e e — et etz e e -

Q.2 A nor;‘nal toT ' throu . ' ircle.
r to 3 cnrcle passes throu_gh the centi:e of cir le.

e ——— e e B m
e

e

SOluti(;n:

e Db SRS SH

Please visit for more data at: www.pakcity.org
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he student

=

Henré x* +
radius T unl
point on cli
Equation Of
put circle (:

the circle ¢
-,===$=":==='
Solution:
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\\

C=C

Page 51 of 54

ts’ Com
he students C npPanion of Mathematics xii
1; ol .__'____,.‘ Fz + yz — 7*2. e .
enre X
adius ™ units
soint on circle = (x, y,)

quation of normal is x;y — ;Cyl =0 - (1)
put circle (0,0) in (1)

)= )y~ x(0) =0

0— 0= 0 o

0= 0 Proved.

e — i ——— .

IS equation of circle wit’ﬁgéntre -at (0,0) af;d

_—— . - u W .
Q.3 The mid-point Qf_ hypotenuse of a right triangle is the'centre of
the Cirde Circumscri_bi_ng the trlangle .

L4 ; = ' .
Solution: | o
o} AR
B(Q,2b) L \0) ?
\EC) _
| !
$® 1
| TN (@b) ]
RO .
. g
0(0.9) R\, AN !
e ¢ N2 0) X-axis | | }
l i
|

. Let A(Zd,'oj, B(0,2b),0(0,0) be fhe vertices of right triangle and C

be the midpoiht_,of'hypotenuse.

‘ (Za +00 +22b) - C(a,}?)
f0 s the centre of the circum-circle, then
T= (o = %)% + (2 — ¥1)°
A=\Za—ar+ B 07 =@

CA=CB=0C

¥ (b)? =+a? +b?

B (G oy G 2b) = J@P + o =V FbT

Please visit for more data at: www.pakcity.org
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a ——— - —— A T m—

OC = /(a — 0 + (b — 0)? = Ja* + b?
Hence CA = CB = 0C = radius of circle

= me e R o

Q. 4 Measure of the central angle of major arc is double the
measure of the lnscrlbed angle of correspondlng minor arc

Solutlon |

Let BC be a minor arc of circle x? + ¥ = r2 such that its ends are
B(—x1,y1) and C(x;,y,) whereas A(0, b) is any point of
correspondmg major arc on the glven circle as shown.

y-axis a2 ———g
. __;a@pakcqty.orgao

Now, £BOC is the central angle of minor arc BC and ABAC is the
angle subtended by then correspondlng major arc BAC.

Here, Slope of BO = m, =22 = _ 21
| ""'x]_ x1
Slope of CQ = mz =2
X1 -
Now, tan m2BOC = 2=
1+m1mz

i.e., tanf = %_(_%)

Please visit for more data at: www.pakcity.org
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O The stuaemrz' wompanion of Mathematlcs Xl
: - | 24

~— rant =~y 2
*the . ! (x1)%

are, ._ Y1
\ _ xl .
o ' anf = 2= ()2

itS ends 5 (X1)2

<o _2) (x1)?
tanlﬁ.-—— " {(x1)2 @1)2} .

| - 2Y1%4 '
tan ¥ = (x1)2 (y1)2 (1)
We have o o
‘Slope of AB = My = by |

. Xq

b-y, b—y,

_xi .xl

Furthermore,” ‘ |
o \0)

.x+y ré

1€y (x1)2 + (y)?* = bz \I-(’— b]
= (x1)2 = b% — (y1)° _@@) |

~ And Slope of AC = 171, =

.C is_t'he |
. Now;

. tan(ZBAC) =

tang = -

Please visit for more data at: www.pakcity.org
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tlcs - 2 4
tan ¢ = Mﬁ - {(1 )7'": /)/)"’_{77;}#’1 — (yy)” a Ared of A=
~2x (Db — Y 1)___‘_*;‘ — -1"' v :))-—E --‘-l
tan ¢ = E:"“l”)’f“:_”}?:m; mg];y — (¥ )* i 9 -
—2x(h — }’1) | =5110 1
) B 2 | |
tan ¢ = = (¥ )2 — h? 4 2by, — (y]) 1(52)
— 2. b — ) A '
tang = — ‘1(2 ! = 20 W
—2(y1)?% + 2by, (i) (2,3), (=
— . (b — o =
anq‘)"_ ‘\‘[( y1) | (X']_;yl)_—
Vl (b _yl) %
X : Ared of A =
tan ¢ = y > (3) 112 —(~
1 _
We know that 2l =4-
, 2tan @ = % 54 3
tan 2¢ = ] —tan? ¢ . \ O\Q;. . 1
(34 & | 2™
tan 2¢) = i sz}'- | N o :-Ziumts
1-(-3) A "
Y1 & . - Q.3 Prove, |
le | . AP a\ | - . points are ¢
| ' . (2,3), (5
tan 2¢p = ‘ | '
n2g = (x1)2 - i) (=1, =
: _—
(yl)z * B - - Solution
# 2X4 | B\ | T ) (2,3), (5
tan 2d — V1 [ B . . | .
¢ 1)? = (x1)? ‘ | ' o Area of A =
(yl)z . | - , o 1 0
mrpe O ) =30y
| Y ()2 = (x1)? | | = -22-[-{2(--1‘
tan 2¢ 2X1Yy S (4) =0
r (y'l)z - (Xl)z Hence poin
t 0’2 (1) and (4) (i) (2,1), (4
A0 = tan 2¢ -
= qu | | | | , Are.a of A-=

Please visit for more data at: www.pakcity.org





