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Q.1 Draw the followmg parabolas N

(i) y? = 10x (i) x .--12y (m) Sy 2y —1=
() 6x-—-—2y+5=0 N/
Solutuon |

(i) y* = 10x

2

.x = _3..}.._.. | | | -

10 | _ . o
y X | (x: Y)

H
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e
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| D
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Q.2 Determine vertex focus, latus rectum and equatlon of directrix of the
following. Also find the equatlon of the axis of symmetry.
()y?=—8x (i)x? =—16y (i) (y+3)* = 12(x - 7)
(iv) (x +5)* = 8(y — 3) (v)x2+4x-—y+5-—0 |
(vi) y2 -6y+8x-——2'3--0 =

s — s

b —

Solutlon °
(i) y* = —8x | |
| Comparing with y* = 4ax

/_____,//1
/
/ i
| Vertex=(0,0) - _
—

4@:"‘8$a::;--2 ' ]
Length of Jatus rectum = [4a| = |—8| =

' | Principle axis is along x-axis

Focus (g, 0) = (—2,0)

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



Ch=09. Parabola, Ellipse and Hyperbola Page 6 of 104

The Students’ Companion of Mathematlcs X2 _ — ¥ |
E&Ugt;o‘;w of directrix: x = —d | , T the Stu'
A== 2 |
. Axis of symmetry: y = 0 | . |
4 —
N
X
T 34
2
!
: | _ N I‘———
" - o 1 L
[ O | X-axis
) O |
W
ol
R

. /S 4y 4 (ifi) (y

(if) * =-ley = . Y} " \C,Omp;

Comparing with x? = 4qy | ~ :rte)
a =

da=-16=a=—4

'Length of latus rectum = |4a| = |-16] = 16 ;?,r:,gct

Principle axis is along y-axis Foéu;

Focus (0, d) = (0, —4) . Equat;
Equation of directrix: Yy = —a | - | X =
y=4. - , - xX

Axis of symmetry: x = g = - | .‘ Y == :

| | | Axis o
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(i) (y + 3)2 = 12(x 2)

Comparing with (y — k)* = 4a(x — h)
Vertex (h, k) = (2, =3) |
4g=12=>a=3 .
Length of latus rectum = |4a| = 12, .
Principle axis is parallel x-axis -

Focus (a + h, k) =03B+2— -3)=(5, -3)
Equation of directrix: x =h— @
X=2-—73 | |

AXis of symmetry: y = —3
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(iv) (v + 5)7 = By - 3)
Comparing w:th (x — )" =4a
vertex (1, k) = (—5,3)

(y — )

Ja=8=>a =2

Length of latus rectum = |4a| = 8
Principle axis is parallel y-axis

Focus (I k +a) = (—=53+2) = (—5,5)
Equation of directrix: y = k —a

Eqguation of di

y=3-2 x=4— (-2
y = 1 x = 6
Axis of symmetry: x = —5

(v)x + 4x — y+5==.-0-'
xZ4+4x=y=5

Q.3 Find the ¢
3x —5=0.

;===_=’='=’—_=.
Solution:

2 +20@)+ @) = ;v 5+ 4 ' Focus = F(1,
(x+2)=y-— L - _;_ PRI Equation of d
(x—(-2)2 =1(y — 1) S R Let P(x,7) b
Comparing with (x — h)? = 4a(y k) \b\\&\\ | d=+/(x, —
Vertex (h, k)'-(--Z 1) | | ‘QQ}. | | _ ax, + I
1 - : $$’u | 1/a2 .
4a=1;>a=z " @ | - By definition
Length of latus rectum = |4a] = 1 PF = Distanc
Principle axis is par_allél y'-_axis N =1%Z+
g Ay 3
Focus (h,k+a) = '(—2,1+--—) = (-—2, —) .
: 4 ‘4) 2
V(%2 = 2x 4

Equation of directrix:y =k —a

=1 1 Squaring bot
= 4 2

3 ’ A y2 — 2:

= _4_ 9Y2 -+ 9y2 -

Axis of symmetry: x = —2 9% 4+ 12x 4

(vi) y2 — 6y + 8y — 23 ~ 0 Q.4 Find the
}(’y 2 f)’z ” gx + 232 _ | S
3)+ ()2 =-8x+23+9 F :

B =3)2= gy 4 37 Ocus = F(3,

(’V 3)2 "-; '—'8(x —_ 4.)
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Tl:' m;||ng with (V B h)) v 4(I(x : h)
vertex (LK) = (4.,3)

A m_..:_..g_m_.—-z
Length of latus rectum = |4a| = |—8| = ¢

PrInC'pIe axis is parallel x-axis
F*)LUS(G'{"h k) =(-2+43) = (2 3)
equation of directrix:x = h —a

by - 4‘ - (-—2)
v=0

Q.3 Find the equation of parabola whose focus is F(1,—2) and directrixis

——— —————— o=

| Equation ofdlrectnx [:3x— 5= 0
Let P(x, y) be the moving point on paiaBola

[xz - x1) + (}’2 Y1)2 \&0\\\
ax1+by1+c Q
va? + b? \§$$
~ By definition of parabola |
h PF Distance from movmg pomt to durectrlx | |

Je—-1)2+ (@ +2)% = vl
e V32 H: DR } &
3x—-—5\'_

J(x? — 2x—|—1) + (y2 +4y +4) = |3
squaring both sides.

f =

9x? = 30x + 25
x* + y? —2x+4y+5'-~ —

9%+ 9y? _ 18+ 36y + 45 = 9x* — 30x + 25
9y + 12x +36y 20 = ..
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The Students’ Companion OF MatnemnavwL= 7wy e - o
o of directrix: x4y — 1 =0 ~ , students
Equation of directrix: {rx + Y —. : T/’lgf"’_"}; +
Let P(x, y) be the moving point on parabqla focus (h,2
5 | - | a =
d =/ (x; =x)* + (2 = 1) * | et ™,
: " " 0 4
; axy + 1)_‘}’1 4+ C r:;
a — =
| va? + b? G _h)? = 4G
By definition of parabola ' Ex 1)% = 4(
= ' . : X —
PF = Distance from moving point to directrix . x, _ox + 1=
/.X'""‘B)z‘f‘ — 4)% = : - | \ | 52 = ’
vt R e - *
Squaring both sides . P (iv) Vertex (2,
| X+y— 1)2 h, k) -
(x2—6x+9)+(y2—8y+16)=.( A - vertetx(. -)-
oy -_ 2 | principle axis i
2(x* +y* —6x —8y +25) =x2+ y? 4+ 1+ 2xy — 2x — 2y cocus (a + h,.
. _ _ = _" . x 3 . a—{;2=3
Q.5 Find the equation of parabolas whose focus and vertexm a=1
| | ._ e, N2
(i) Vertex (0,0); focus (5,0) (i) Vertex (@\8’); focus (0, —2) (v k)z = 4
(iii) Vertex (1, —3); focus (1,2) (iv) Veri@E\(Z,éL) : focus (3,4) O?f _ z) :146(
—_— ‘ — — —_ %% e Y o _ — +
Solution: | -. - Q | . | y2 y
_ y $ < x | | . y©— 8y — 4x
(i) Vertex (0,0); focus (5,0) \@* — | ¥*-8y—4x
~ Focus (a,0) = (5,0) ¢ ' -

‘a.=$ | N // : = - \ U | Q.6 Find the e
| R;Inflple axis is along x.—-am; . | AV ] () focus (3,0) .
V' =4dax . | © . | (i) focus (0,4)
2 7 | NG o ’
Yy =4(5)x o | o | l (iii) focus (=4
2 A | | | ‘ ' , - . "

}.'_ = 20x S | Solution:
(ii) Vertex (0,0); focus (0, ~2)

Focus (0,a) = (0,-2) ) focus (3,0) 2

:-": —2 ' FE)-CUS — F(B,O)

| P;mcnple axis is along x-axis o “quation of gir,
X° = 4qy - Let P(x

,Y) be't

x? = 4(""2) Cd = —

xz = —8 d (xz - xl

(iii) v o 4= |25t by,

S vertex (1, -3); focus (1,2) VaZ 1

FVertex_(h, k) = (1} ___3) . By dEfin‘itiOn of

Principle axis is along . ~o:. | . s
'. . Ple axis IIS along y-axis as x-ordinate is same in vertex and foc
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The S o |
(kA a) = (1,2) v

h) = da(y - k)

, = *—1(5)(.\;‘ 1 3)

R 21 4 1 == 20v + 60

R 20y — 59 =0

i) vertex (2,4); focus (3,4)

vertex (k) = (2,4)

principle axis is along x-axis as - ordlnate is same in vertex and focus

cocus (a + k) = (3,4) |
a i = ugpakmty org %o

a+ 2= 3

a =

(y — k)* = 4a(x — h) O
(- 4)? = 4(1)(x - 3) ar
V2= 8y + 16 = 4x — 12 &

;/——8y 4x—-16+12—0$QQ}
y -8y —4x+28=0 &

e e
e e e,

Q.6 Find the equation of parabola focus and dlrectrlx are given:
(i) focus (3,0) and directrix x —5 = 0 '
(i) focus (0,4) and directrixy + 6 = 0
liii) focus (—4,3) and dlrectrlxy 6

e ————

Solution:

lifocus (3,0) and directrix x = 5 = 0

Focus = F(3,0)

tquation of directrix: [;x — 5 = 0

et (%, y) be the moving point on parabola

d = - . P
(2 = 5,)% + (v, = 71)’?
d = ..CBC_] + by1 T C

VaZ 1 p2
Y definition of parabola
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l"k = DM ance from movmg pomt to dlrectrlx
F'

JEEDTH (-0 = ~ :
V(?—6x +9) 4 y2 = |x = 5]
Squaring both sides
y2—6x+9+y?=(x—-5)?*
2= 6x+ 9+ y? =x%—10x + 25
24+ 10x —6x+9—25=0
yi4+4x—16=0

(ii) focus (0,4) and directrix y + 6 =0
Focus = F(0,4) | |

Equation of directrix: [: y + 6 =0

Let P(x,y) be the moving pomt on parabola

d = = %) + (2 = )’
axy + b—y1 +C '
Va? + b? @;

By definition of parabola = \A

PF = Distance from movmg pomt to dgéftnx
' y+6

=07+ -4 = /——=§|
v G- A

+6
l\/x2+(y —8y+16)-—-y l

Squaring both sides .

- x2+y? =8y +16 = (y + 6)°
x2+y2 -8y +16.= y% + 12y + 36
x? -8y — 12y —36+ 16 = 0
x* =20y —-20=0 |

(iii) focus (—4,3) and directrix y = 6
Focus = F(—4,3) '

Equatlon of directrix: I: y —6 = 0 |
Let P(x, y) be the moving point on parabola
d= \/(xz"'x)z‘l'(J’z —~ )2 .
d = |#1t by, +¢
- VaZ¥pT
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h
By dpflnltlon of parabola

bfF == Distance from movmg Point to directrix

Yy -—-06
n 4)2%~(v-* 3)? = A—
JG N

f/{z'\,"I* 16) + (y* -—()y+g) y*'(’

squaring both sides
.1,;T+y2+8x—*6y+25 = (}"'6)2
yi+yt+8x— 6y +25=y* — 12y + 36
z+8x—-6y+12y+25 36 =0

2 +8x+6y—11=20

OR

'J"“ . .
k—a=6-(1) S | :
Focus (h, k+a)—( 43)

Y

*

2 -
Ty ¥ e
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.
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=

3

i

A
}
{
4
L

04
M
1 13
_-. EL
e
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e
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-‘3 |

by 8
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s
o
WG
b
‘3 .
o

o

Principle axis is parallel y-axis
(r = h)? = taly - K - |

I, 9 | |

v =9 | | o #
(x+4)2=.._6(23’ ) | -

2
s +’3x+16---—---3(231---9)

+8x+16—-—-6y+27

_ ___ .
i % e
A W e SR AT s 2
¥ Flr il g o A
- ' e A L T g W e L aay
T Tl e W e L AT T
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24 8y 4 oy 10— 27 = = ()
1 ..'.? + ‘;..\ + ().,V — 1 l_ = 0

—s B i P e - T o

e
L e

Q 7 Find the equatlon of parabola whose vertex and directrix are as

under: |
(i) vertex (0,0) and directrix x = —6
(i) vertex (0,0) and directrix y = 5

(i) vertex (3,4) and directrix x =5 - ,
e e x e = e,

Solution: | ‘

(i) vertex (0,0) and directrix x = —6

—a = —6 |

a==6

Prmcaple axis is along x-axis -

y = dgx

2 = 4(6)x e
y?=24x O
‘ *\x\\

(ii) vertex (0, 0) and dlrectrlx y=25 \&0
—a=5 , $Q
a=-5 - \$\$ '

Principle axis is along y-axis .

(iii) vertex (3,4) and directrix ¥ = 5 " g/ - e
vertex (h, k) = (3,4) Y | "
h=3k=4

x=25 |

h—a=5

h—5=q

a= 3-5

(= =P

- Principle axis is parallel x-axis

=k = 4a(x — h)

=% =4(-2)(x - 3)

Please visit for more data at: www.pakcity.org
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\ J studﬂnts Con]_pgl_jion of Mathematlcs Xu | ]
11 e e e S ;
t . ‘ 8}; .{- 1_6 — 8.1' = 24 ' ” e
"IX arg v _gy+8x+16-24=0
- .:...-8)”*‘8‘”8"0 -

TS O P a3 2

Q 3' Fmd the equat:on of parabola whose vertex and pomt are glven

- vertex (0,0); point (3,4) — |
\ E:')) vertex (5,0); point (4, 6) D@Pakmw'ori% -

/_‘_______'_____.r
Solutlon

(i) vertex (0,0); point (3 4)
y? = 4ax = (1)

Pomt = (3, 4) - . '_ - | A K |
(W= @?=4@ , -~ S -
D=y"=37 S
yr=16x QF
(2) = (3)2 =4a(4)
oo
a-—l4 |
22

(@)= x" =77
4x% =4y .

e (ii) vertex (5,0); point (4,6) (

Vertex (h, k) = (5,0)
(y—k)?=4alx—h) =~ O
(x — h)? =4aly — k) = (2)

Point = (4,6), (h, k) = (5,0)
D) =(6-0)?%= 4a(4 —5)
36 = 4a(-1) .
40 =35
(1) = (y —0)% = —~36(x — 5)
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- Students -
The Students Comp-mion of Mathematics )(II B Tr,e&/
3: = —30(x — 5) | .
‘ wd 1=
Point = (4,6), (h, k) = (5,0) (hra _ 4
(2) = (4= 5)* = 4a(5 - 0) . PR L
(—1)2 = 4a(5) | }‘ a?,A..-Z
. 1 1
4a = 3 | » 1’—-‘
g - eT 4 S A
@)= (x~57 =z~ 0) . o M
(x—=5)¢=cy - ol ‘
D L -2
Q.9 Find the standard equation of parabola whose latus rectum and cind the
vertex are the dlameter and centre of the circle respectlvely x* + y ~ 010 c t
e T - e — he focus.
Solution: S O S '»t'-'""""”""'";:
% _‘_y ~4x—-8y-5=0 AO\ - solution:
x2+y2+2(=2)x+2(-4)y—-5=0 \FC;\\' | | . - 12}}
xz__yz-__zg'x 'ny-l—.C:,O : $Q S i W X~ = ];y
g=-2f=—-te=-5 - & . A
- 2 2oEmie L - | 3 __
r \/g %f e TS N’ | Length of lat
r=+(=2)2+(-4)2—-(-5)
r= \[25 = 5 - | | | | YA\ | Principle axi
Length of latus rectum = radius of circle | | y - | ‘Focus (0, a)
Centre (——g, -—f) = {2, 4) N ) (0,
- “lameter of
Focus of parabola = Centre of circle . L Diam
(a+hk)=(24) | == - o ster 0,1
a+h=2 | S Radiys < DI
h = __ E - 3 . | | - I | ‘ : RadluS 12
" 472 | ) | i
—1N2 — A (v o
, ‘(y k)" = 4agx o ; o | - (x*-())z
o= =a(g)(x-2 ' - | B
i #.(x"?{) - B | ' x"‘yz.ﬁ.
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N[ o Stugeme s watomatics X
Al‘ld ,
(h, @ yh) =@
L = %
5

1= 4= Z

11
a="3
(x - h)?‘ — 4(1('}7 — k)

+ B Q.10 Find the equat|on of circle and its clrcle is at the focus, whose

diameter is the Iatus rectum of the parabola x = 12y and its centre is at

\ the — .

— e —e
— S ==

solution: e, "
=— 4-(1}7: | \&c‘:\\A
4a = 12 | - |
| o \,\@
a=3 '

Length of latus rectum @al = 12

Principle axis is 'along y-axis

Focus (0,a) = (0,3)

Centre of curcle = Focus of parabola .

(a,b) = (0,3) '
. Diameter of cnrcle — Length of latus rectum .
_Diameter ofcircle=12

Radius — Diameter |

2

| Radius = -1-;- _6

(’g“' 0% +.(y - 3)? =6’
"+ -6y +9) =36
X% 4.2 _
, Y ~6y+9-36=0
Tyt —6y—27=0
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e armea

i T

Q llﬁrm v'wha't point of the parabola y”' ~ 10x, the abscissa Is equal to

o
-
A\\o
®
=
-

three times its ordinate. ) L 50|u_ . +
Solution: ! y

1 = Abscissa _
y = Ordinate | 2

xr=3v-—(1) o

},2 = 10¥
y< = 10(3y)

n
!
| |
R | : i 1)2
| | |
!
|

(1) = x = 3(30)
x =90,y = 30|

Points are (0,0) and (90,30)

z e e N B T g DT L UF A % AUk Jo B T o O R L RO | R S L L e r i e g ALl ey L # v o AW
- [ - L b L ] L] o, o B B e e o LT B ¥ R e el Bt o i > Jirragl pegag ] = 1 ey YR e
e g e =z 7 R i R e et e e Sl ety S L R 83 WP e e DS VN T L X T
e L el WEy S E o g Ry S > ¥ "
P Tl i ot E e X . r 5 x

ggr, d 1S R T B
PN e ol :

= a ] ) o o r

[% - N SR R PPt b VR § % W] F i PN sy A S B e S et S DR e

A U fetn 2" . F, Lt U CNT o X ) > A 2 — e e s P e o R ol LR e g R i, ] e B - gt
AR R BT T L P S S IR S TSR LS 7 e e i Y A i e R e die P T A e M

R RS e Wpat o >t _-.f:”l‘-":r-"-"'u g e R BN R v AN A R A A ke 2 3 e S 5 B S A AN S B4 faeld }

The line y = mx + ¢ is tangentto § Y | | X = —

‘ 2
2 | | 2 | -
- y“=4dax x“ = 4ay . = 2
| Condition | L Lt ‘\

A g 2
o O ¢ =F~am

a
Common Point | ( a Za)' - | =)

(2am, am?)

m?’ m

Equation of tangent -

¥ i e y = mx — am? - U =qy
m

Equation of tangent at | yy; = 2a(x + x,) | |

(X1, 1) | - | Y

Equation of normal at y(x —x,)- —
.(xl’)fl) ‘4 Za(y — yl) = ()

Please visit for more data at: www.pakcity.org
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h ? ents Com
\ M&emaucs X

q . ~ gind the condition wh i TS
Uy N Q.1 Fin , €N the line Y = MX + cis tangent to the

|
|
/

PR A J_-'l-'_ﬂ'-lf""!""f"‘""""""" =i

solution: .

o2 = 4ay S ? | | | -
- xz = 4a(mx + c) | L _' ‘ |
% = 4amx + 4ac S | . . :
x2 —4amx —4ac =0 R ' |
- p2—4AC =0 - ~
(-—4am)2 — 4(1)(- 4ac) =0
16a*m? +16ac =0 |

16a?m? = —16ac -
16a2m2'= —16ac' o o |
- +byléa B
ani* =—c RN .
c = —am? | C§\ L
: & _ _ ‘
QY
. =b++Vb?% —4ac 8
X = . SN
o N Za . t
_ —(~4am) £ 0
X = '
o 2() '
4am
X = —
2
X =2am \

(1) =Y = m(Zam) — aTn2 [ C = ——amz]
- Y=2am?* — am?

am?*)
z .

I =mx+ ¢
D=y = mx — am?

)
" .
/ I
. .
i .
¥
- 1
a e f . £
& 1
. * I—— e p————e a
. it ——

M - , ,

/ [
P " &
8l

Q2 Find condition of tangency and the point of tangency for the following.

lines f tangent in each case: |
an uation of tang __
— 3nd parabolas. Also find equ

et
—— —

Please visit for more data at: www.pakcity.org
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e — T — S =S P L
(,) 2.17'+y = (, '}" o l()x 4(1 =l 1

(i) 3x + 4y = p; x* = 12y

My =cxiy =80-1 32+ 4
Solution: | | 4y = 3 |
()2 +y =c; y* = 10x | y = ~7
e = 10x
) | arif
Comparing with y* = 4ax '_ | ComP 3
4(1:,10=>a=:§-— m=" 4

2 | Conditio_l
;= —an
2x +y=c

y=-2x+c- (1) E..-:--3‘

Con*iparing withy = mx + ¢ E ‘; '

=2 ¢ = ' F = -3

m 2,C=¢ 3 )

Candition: o p= T4

a S | | -
C=— o - O - - |
mo ST commor
CcC=——= —— _ | | ant, di
Common Point: \§$_ — ( g,
5 g y R N LI | TlT
\m?"m/ -\ (-2)?" -2 | B I N\E - —.__-(.__..i_’
- \4\2)" 2 S | N - Equation
Equation of tangent: | —di | | n
(1)=>y=—-2x c | - ym._____B__
, ] : | 7
—_= —LX — —
4 L
| .(“]) y — ¢
(iiz? X+ 4y =p;x® = 12y g
X°=12y o o | y; Cx —
Lomparing with x% = 4qy - | T S 8(y

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

.yz

» students’ Companion of Mathemat; es Xii

Page 21 of 104

Yy~ |
ring with y = mx + ¢
3 p

=3y
condition: |
¢ =—am*

Equation of tangent:

3 W
4 T2ty
- 1\ 27
= ()%
‘31 - \4/ 4
Jf-‘=-—-x___2_z

4 16

Wy = cx;y2 = 8(x 1)

Y=cx -

(1)
=8(x-1)

Please visit for more data at

. www.pakcity.org
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The SwUaerns e - - B B
(c0)? = 8v - 8 |
(. 0 1 e e :.;\ 4- :2 {] 3 ('Z )

Be e 4AC =)

( .__f?,]: - j((’)(ﬂ) == ()
(e} = ] 2("‘2
> "2
{ a—
¢ = v

(2)=2x"—-8x+8=0
=4y +4 =0

() =42+ (2)* =0
(x —2) =0

Common Point. . |
(Z,iZ\/E)‘ - o S

O
| | ._ “\&A. N
Equation of tangent: o
(1) = ¥ = i\[Z—x | | Q&

.3 Find the equation of tangent and normal to the following parabolasa

the given points: .

(i) y* = 8x; (2,4)

(ii) x* = 4y; (—6,9) &
(iii) (y = 1)* = 9(x = 2); (3,4)

Solution:

(i) y* = 8x; (2,4)

V¢ = 8x

Differentiate w.r.t "x"
i( ‘2 B d

dx y )""‘ "C‘EE(BX)
Zyyr = ¢
o, 4
' y ol

y

Please visit for more data at: www.pakcity.org
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stion of nol

Equatl

‘-—-#—-—.l

y__..4 = —1(x

(i) x* = 4y; (-
x2 =4y - (1
Differentiate v

d d
ey = &
dx-(x) dx
2x = 4y
y =2

2

mat (—6,9) =

('rll yl) —_— (-....
EQuation of ta
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ing parabolasat

Equa=

(_\'l ’ yl :

tion of normal:

1
== -'“""(x"x1)

y—Y1 7
y,_.4--——1(x—-2)
y_4——x+2

x+y—4=2=0

x_+y."“6 =0

(IIZ) X Y g) g (;\\A
- 4y - ( nom o | \b

D|fferent|atew r.tx Q

—_— 2 = — 4‘ $ '

dx (x ) -dx,( y)

2x = 4y

4 X

m-at (—6,9) = > —3

(%, 71) = (—6,9)

Equatlon of tangent: -
y = 3’1 m(x — xl)
y=9=-3(x+6)

- Y—-9=-3x-—18 .

3X+y—-—9+]_8::0
X +y+9 =0

fquation of normal:

Page 23 of 104

a@;pakcnty org %o

'\Q

Please visit for more data at: www.pakcity.org
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The STUQEIIS ~==ow: e —

y=9= ;" (x 4 6)
3y —27=x+606
0=x—3y+27+0
x=3y+33=0

i) (v — 1) = 9(x — 2); (34)
(y—1)?=9(x—2) - (1)

Differentiate w.r.t X
2 -2 =2 (9 -2))
ax dx

2()7 — 1)}" = 9(1 - 0) :

> T20-D L
f _ O
(xI! yl) == (3;4') Q" .

. I &Q
Equation of tangent: =~ =~ &
y—y, =m(x—x) |

- 3
—_— —_—, _3
y—+4 z(x 3)

2y —8=3x—9
0=3x—-2y-9+8 .
3x—-2y—1=0" |

Equation of normal:

1

Y=Y = "';n"(x,—xl)

2
J"‘4=“'§(JC--3)

3_‘}1-12:—-2(_;[-—3) |
3y—12=-2x+6
2 +3y ~ 126 =
2x+3y—-18=90

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

: xli
m at P(x1,y1) = 5

" Equation of tangent:
y—yr =mx —x1)

: X1 |
y =y =5 (x —X1)

Equation of normal:

—
——r

—_———— -

Page 25 of 104

r.-.,-z,§:'13¢-:-
X

Y ey
e

e =

ey 3 AN

LR Ryt
o

Q.5 A light house us

es a parabolic reflector thatis 1m in diameter. How

| d_eep should the reflector b

e if light source is placed halfway between the

vertex and the plane of rim to p

parabola.
Solution:
Let
Diﬁimeter.ofreﬂecto_r =d=1m
Depth of parabolic reflector = X = ?

The vertex is at origin

|

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

!

: .-j

roduce parallel beam of light to the axis of i
| | |
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I!,?Studenrs e P o s e e _-__“H_..._.__(_x’ 0.5) . —
of
@
-
source
of light
- - —= {1m
C (x,~0.5)
y? = 4ax B
1\* X s \0)
2 =4t | K
1 ' WO
—, T 2 . o)
= 2% | | Q |
v2 1 | '\g
4(2) \
1. .
x — ‘
Vv4(2)
X = ; /
2\/"
Depth of reflector = 1
Y7

Q.6 There is a parabolic retlector of 12 cm in diameter that is used in a

vehicle
g where should the light source be placed to produce parallel beam
OTlight whereas the reflector is 8 cm deep. ,

| SOIUtiOn - =

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

~1

e e

sl
—
-

" grudents’ Companion of Mathematics xj
The ~ - T

e - g2
e e e
- R I e N Sy — o

-

piamete!

p ws‘“iﬁl] of hight source = g =?
" _ .

ir iex of parabola 1s at origin

_‘,2 — 4ax — (1)
ﬂle poil'lt (8,6)15 on (1)
(1) = 6% = 4-(1(8)

of reflector = 12¢m

)

4 - ‘ | 8cm
9

0]

J

a:

Qo |
<
&
D
x|
2.1 -
<
O
pas
‘Dg:

%.

E;The mai1n cab\_‘le of su?spension__bri(géef is suspended in_t-hé shape of
parabola between the two towe\lé@?e 100m apart and 30m high from the
roadway. If the cable is at the height of 5 m from the roadway at the

centre of the bridge, then find the eq"uati'on'qu parabola and the distance
of 10 m high suspended cable from the centre of the bridge. =~ 7

Solution:

(a)

et o

Distance between two.towers A 'and'B is 100m

Height of tower = h = 30m :

Distance of 10m high suspended cabije from centre of bridge = x =7

"\

@
BN
32

\

Please visit for more data at: www.pakcity.org
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Xl ., students
The Students’' Companion of Mathematics X0 = = ' W
The Students & E = -, given
| A(-50,30) B(50,30) The
y | " |
25m
h=30m '
=10
v(0,5)] Y
—
- X=T7
road way . X P
centre of
bridge
| -100m— |
Vertex(h, k) = (0,5) | | L . | | | | ! B
(x—h)2=.4a'(y-—.-k). | | BT I o ,,L.‘e}[b
(x—0)2=4a(y—-5) o ' : Height of bridge
x2=4a(y—5)- (1) | S S “Distance betwee
| B - | ,\&\\O -- "_I.Height-of*susp.en
+(50,30) ison (1) | B Q\}EC-’ . = Vertex is at origil
(1) = 50° =4a(30-5) | .$$Q o o | ::?-2=,4a_y—> (1)
2500 ;533(25) .- & | . "B(300,60) is on
4a = > 4g =100 NI . (1)=3002 = 4
| %? | N AR _ 1 3002
(1) = x* = 100(y.— 5) - (2)' | | _ - j"", ta = o = 4
| _ ‘ | )= 2
y=10,x =7 : . R 150¢
SO | =150,y
(2) = %% =100(10 - 5) | ' _
x* = 100(5)
x =./100(5)
x =10v5m
Q.8 Th i ) — - .
o € main cable of 3 suspension bridge is in the shape of parabola. The
c .
are 600 feet apart and 60 feet high from the roadway. If the cablé

Please visit for more data at: www.pakcity.org
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B(5035

~' 4q =

7&.

\‘ \ N
e

he Smdonts Companion of Mathomatics X

on condition is shown
A

[
1he £V

60ft

! | — 500t —

et A

Height of bridge = 60ft -~ S

Distance between brldge = 600ft \ | | |

Helght of suspensmn cable at 150&@%\1 cebtre of bridge = x =?

Vertex Is at ongln ‘_ Q - .
2=4qy - (1) ) $$ |

'3(300,6'0) son (1) 2.

(1) = 300% = 4a(60) "

300° , 4/ Vo
TR

(1) = x2 = 1500y
x--150y=') |

D= (150)2 = 1500y

Ql Fmd the semi-axes, ecentnaty, foci, vertices, covertices, latus rectum

E -~ “Quation of dlrectrlces of the followmg ellipses. Also draw their -
raDhs | o
(l) | 2 .2

'--. — 1 . «e f__ _J_,__ — 1

Please visit for more data at: www.pakcity.org
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- ————
= 2 '

-
ol -"'"“r*'"“"""'ﬂ-'_f_ﬂ--ft'-_-,-r, Y p T o
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~
The Studentq Companion of Mathematics XUl S
e 12 (1 ,n.? | (v 1) (__}_’_____i.): = 1] T
('”) (‘ r\_-_— + '"-""'i'(f‘"__ :-: (lV) F- ‘hﬂt) - I . f/ -
) gy? + JI;V — ZZ'; (Vi) X - 1())5 -} 25)/‘ =} Z;O()y — 306 = ()
Solutlon
Lo e .
()5 +x="1
Comparing with
e V"
- + w—— |
b& >
- 25 =2>a=>5
Centre = (0,0)
¢* =a*-b* - (||)-:-L-g'1
c=v25—-9=4 O Compa
c 4 N O 2
€ = E = 'g C;\\A : if__ 4+ :_y..
| | A | a2 B
- | \- ‘ $‘Q J az —
Major axis is along y-axis \@* hZ = 1
Vertices 0, +q) = 0,45 y -_'_
__ (0, £a) _\ (_ - ‘) Centre
Covertices (£b,0) = (£3,0)
Foci (0, £¢) = (0, +4) £
. o - TR
Equation of directrices: '
. o _ : = \/i
y = —-'é' o — C
5 T e
y=t_ )
T4
25 Vers:
Y = i.z_ Crtice
Coverth
oci (g
& _ .E‘luatio
X~
| .S

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

y-BXIS

Centre = (0.0) &

=g —bz' ‘ > ~
c=V16—10 = \/‘

c V6 .,
o '

Majqr axis ié‘élong X-axis .
" Vertices (+a,0) = (£4,0)
Covertices (0, +b) = '(0, ++/10)
Foci (0,+¢) = (£v6,0)
| Equation of directrices::

x:+g =

Please visit for more data at: www.pakcity.org
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10 4% .
R | o
% I — Equa; +f
= | - | X = -__E‘
a x = 3 i"
| !
 =3%"
34
x=3 2
v -
_ 2
i) S+ =1 . \\Q‘Q"
@3 WY, & .» |
s T 16 | $Q’Z)'
Comparing-with o -\@* |
(x — h)? ;-(y-—_k)z____l )
a? ' ph2 . . §
a?=25=>a=5
b’=16=>b =4 | | | s .
Centre (h, k) = (3,—-4) = Y S ] vy &2 4
2=ag?—b% . ke N | {x-.(?__l)]
c=V25-16=3 . . e/ e
3 . Ny PaRG | Somparing
¢ 3 | 3 ' - - | w2
“=as N , ;??“+
. ' b2 _ 26
‘Major axis is along x-axis | . - Ce: CEY
Vertices (h + q, k) = (3 + 3, —4) | tre (, k
= (6,~4) and (0, ~4) e o
~ Covertices (h, k Th)=(3 -4+ 4) T ~b

= (3,-8) ang (3,0)

Please visit for more data at: www.pakcity.org
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\\ | & smd(’"tq cgmpanlon of Mathematlcs Xl

The "y e k) = (3% )
g (1 4)and(0 “4)'

Jation of directrices:
! a

34
= andx = —

3

108

y-axis |z

Page 33 of 104

295 p g
Centre (hle) = (~1,2)

4

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

axis
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WEEARL 7 {Ws TLY CANDW |

=

1T _,.l"l"l"’. r

TR M OTYTFRN

. W RS TG TR T T T Y . . . ' .

TR TR, T ST TR O

i atnelllauv.. w g
The Students’ Co_mpaW

16 —9 = \/7

- —
G ==

. ) 7
cTa 4
Major axis is along y-axis
vertices (h, k£ a) = (~
= (—1,6) and (—1,—2)

12 +4)

covertices (h £ b, k) = (—1 f‘3;2,)

= (—4,2) and (2,2) |
Foci (Lk+¢)=(-12% ﬁ)

Equation of directrices:

k4 By
Yy = L 0)
4 S
: o Qﬁz\# |
Tk 104 |
. 3

(v) 9x% + 2592 = 29
+ by 225

Please visit for more data at: www.pakcity.org
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| s’ along

Terices (i'.sro) =
wertes (0,20
wil04e) = (4

Uuaionof irect

—
i
§—1—

o—
i
£§——
) g ] o T =

e
Vg

e
r-F—
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\‘

students’ Companion of Mathematics Xij

Page 35 of 104

the SME=—

¢ ;,}_’....:1
;f-l*g '
25 7
comparing with
2
L A
B
e D
G=25=2a=5
bz.-9=>b:
Centré = (0,0) ) '
C = 25_ "'_"4
c_"'4
€""a"'5

Major axis is alongx axis© - . ¢ -
Vertices (+5,0) = (&5, 0) 0\0) .
Covertices (0, +b) = (0, _3),\@‘7\ B
Foci (0, '+c) = (+4,0) $Q’Z>

Equation of dlrectrlce$ e

a
X =1~
e .
x-—+5
T4
5
25
X=+4+— '
© '
o 104 |
X
qv
> 5¢
B.'.

Please visit for more data at: www.pakcity.org
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The Students’ Luinparirey =7 »on7 -

(vi) 4x* — 16x + 25y2% + 200y + 316 = 0
4{x* — 4x} + 25{y* + 8y} = 316

4{x% — 4x + 4} + 25{y? + 8y + 16} = —316 + 16 + 400

4{(0)? = 2(x)(2) + ()7} + 25{(y)* + 2(y)(4) + (4
4(x — 2)% + 25(y + 4) = 100 - -
+ by 100 o -
(I"2)2+(J’+4)2 1
25 4
(x —2) %bﬁ-04ﬂl=1
Comparing with |
C-h? G-RE_
a’ | Y
a? =25=>a=5
b*=4=b=2 e
Centre (b k) = (24 O

C2=a2—b2

C=\/25—4=‘\/ﬁ."

c V21 -
T35 .
Major axis is along x-axis |
Vertices (h + a, k) = (2 + 5, <4) j
= (7,—4) and (-3,—4)
Covertices (h, k + b) = (2,4 4 2)
= (2,—6) and (2,-2) | . Pa
Foci (h+ ¢, k) = (2 + /21, -7—4) .

Equation of directrices:

a
X=h+-—
e
X=2% >

V21

5

X =2+ 25

21

Please visit for more data at: www.pakcity.org
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32 Find
and thei
(i) Major
. y-axis
(i) Ellipsq
(iii) foci 3
(iv) foci 3
(V) foci at
Vi) Ming
Units long
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\ o stud‘*"ts ‘Companion of Mathematics X o

v
’q‘, A
>
-t— i + F
-5 0 5 10
~aAXIS
B
o (2. ~1)F o4 |V
e S S — S —

Q.2 Find the equations of the following elllpse whose centres are at origin
and their axes are along coordinate aéé?) Also verify the given conditions.
(i) Major and minor axes are 12 ar@58 respectwely with minor axis is along

\&

y-axis

(ii) Ellipse passes throug&é\? \[) and wnth major axis along y-axis

(i) foci at (+3,0) and vertices at (&5, 0)
(iv) foci at (0, +4) and latus rectum ?8, ..

[v) foci at (£5,0) and-minor axis is 12 umts Iong and along y-axis
(vi) Minor axis along x-axis wnth Iength is 8 units and Iatus rectum are 6

units long and along y-axis

(vii) covertlces are (0,4+3) and distance between foci = 10 units

e

25
Wii) directrix y = —and latus rectum —
e 3 -

Solution: - -

i) Major ang minor axes are 12 and 8 respectively WIth minor axis is along
Y-axis

Il

* Major axjs i along X-axis
xz’ .

yZ ;
oA » | ;
Qi bz .l > (l) -

Please visit for more data at: www.pakcity.org
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" T e —— o ——

Length of minor axis = 20 =8 | (3) ’/’7‘3
< = 16 2 1
viov? g o a1
(])'-::}.f,.-ﬁ_.{—-fﬂ_:"l ’ 3 a
"7 36 16 Y
| =1
{ —
g
(ii) Ellipse passes through | 1, 3 and (7,—;. 1) with major axis along y-axis e -3—;
: -
| a
.1'2 V: 2 — 3
—+==1=(1) % a
b a- (1) _
" g Gii) foc
(1, i; ison (1) ° | - Vertice
\ | | |
2 I | I '
\/E o & Foci (4
(1)* \NZ4 . I .=
(1) = p2 ' g2 1 C;\\A . , »
: + ’ 1-(2) | > c? = g
_ _ — ) ' —
b? 2a% &Q 32 — [
\§$ = &
———,1) is on (1 b\ .' | . 2 =
(= (1) . NN b2 = -
( 5 )2 | | _ . o .
= 1)2. , | | | - Major
(1) = \/§ 4 (_2_ - 1 - | 2
2 2 | | S .
3b2+_&5:1_’(3) | ' ‘ X2 4
" . ) | — + =
Multiply by —/— and.subtract from (2) ~ | 25 7
2 3 3 |
.};_2- T 202 = :2 (IV) foc
LI +1 , Foci (C
bt 2a* _ Qe = ¢
2 1 1 :
e \ Length
~ 1 1 2bh2
L2 9 a
zz _ - b2 .E
a ¢

Please visit for more data at: www.pakcity.org
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(iii) foci at (+3,0) and vertices at (£5,0) . -

yertices. (+a,0) = (£5,0)

g=>5

Foci (+¢,0).= (£3,0)

. S
'y O

CZ ” az . bz : C;\\A

32 = 52 _ )2 | QQ\}&

b2 =25 = 9 $$$‘ '

p2=16

Major axis is along x-axis

x* y:

x%. 42

LY

25 16

i ", ' ‘ - 18

(i) foci at (0, +4) and latus rectum ==~

Foci (0, +¢) = (0, +ae) = (O, __Jc4')':
ae — 4 - (1) | - .
18 -

length of latus rectum = 5.

Please visit for more data at: www.pakcity.org
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The STugenis U_t,"'t’“_'_"‘_h"i o —— s
e _.___.();I . |
1) " 7 e -3 (‘:)

h

9a . 5
""g"" “(]'(] — ( )
i 1 =)
g 1 _‘__‘(11_

= a(

9 1) 2)
—=1—=-](1 —e€"-
5 (c (

9¢ = 20(1 — €?)

9¢ = 20 — 20¢*

20 4+9e¢—-20=0

20¢¢ — 16e +25e —20=0

4¢(5¢ —4)+5(5e—4) =0

(5¢ —4)(4e+5)=0

: &
@

[not acceptable%l»c’

Q<
Q-
&

S5 e —4=0>2e =

5
4e +5=0=2e=——
4

, 4
(1)=a=-
e

4
a--z-:»a—S

5

- 9(5

Major axis is along y-axis

2 2 '
+

h?

2

<

=1

~l

a*

N

X
9

-

+

|
H

NS
@

(v) foci at (4:5,0) and minor axis is 12 units

Foci (+( 0) = (4ue, 0) = = (£5,0)
ae =5 — (1)

long and along y-axis

Please visit for more data at: www.pakcity.org
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a)(iS

—— wrw=—ww FYWy 3

",,Eth of minor axis = 2h == 1 -

|.C
h = O

h = a’ —@’e’
(1? = ‘12 - B
12 = 36+ 25
(13 = 01

b ;
oy ‘ ; b
TR | - aépakmty.org@o

(vi) Minor axis along x-axis with length is 8 units and latus rectum are 6

units long and along y-axis | O@)
Length of minor axis = 2b =8 .,
<
b=4 X
Q , -

b =16 L A -

R\l -
Length of latus rectum =— =6
2
a
16 3 " 256
3 =a=a’ =g

Major axis is along x-axis

X2 y2 :

@ pEp=1l

2 0, | __ |
Xy | | \
56T =1 -

G

256 "]“‘6‘-~]

(Vi.i) Covertices are (0, 4-3) and distance between foci = 10 units
Covertices (0, +h) = (0, £3)

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

o=

[ITE DLUUGIIND Srwrrapremsee—=-=- — - o _ -
b=3 ; L
Distance between foci = 2c = 10 ~
g=h
C.z:_.____ a2 . b2
52 —_ a?_ (N 32
a*=25+9
a’ = 34
Major axis is along x-axis
x? oy
Z =1
2 l. y?2 iy -
34 9
(viii) directrix y = 22 and latus rectum 32 -
L 3 - S - O
Equation of directrix | . %’O '
a 25 | c;\\'
BT, T, N
e 3 = ' Q
- 25 | | | $$
i = 3 - (1) o - D .
Ny Length of latus recfu.m = —35% 9%
2. 16 - |
a 5
16 '.
b* = -5—(1 — (2)
Vbt =a?(1-e2)
16
?a*qz(l—-ez) 2
16 | -
T=a-ey
16  /25¢ - |
5 (?) (1-e?) [ Q= 255}
. 48.-""- 1259(1 — éz) 3 '
" ;18 =31253 ~ 1253 , -
125 —125e 4489 | _ |
. o | |

Please visit for more data at: www.pakcity.org
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127
2532(53

(5¢ ~ 3
5'3."‘.3 = ¢
2 4 15.1
~15 &

— ——

256

—~3 4+
10

#’-—-—
e.-—',

(w=a=

(2) = b* =

Major axis i
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v-'

e >

Page 43 of 104

-’m-h-.__ A i
l,r

¢ T 7he” 4 75¢* — 45¢ — 80e + + 48 — () o
12 ;50— 3 15e(5¢ = 3) - 16(5¢ — 3) =
gy @se? +15¢ — 16) = 0

3

it

5

o

(1(
-

T
cp 2+1‘)e""“l6“0

- _15 + ﬁSZ - 4(25)(-—-16)
2(25)

253y
1)=a="73 (5):5
16 S

_ o
\A :

Major axis is along y-axis -
\&o\

-1
6725

——-—.——-—_—-———

Q.3 Find the equatlon of auxnllary cwcle to 5x* + 7y

= 11."

Aux:hary Circle
o a-= = AC Rddius

T,

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

%33 e
. B h o ey s e b = L, e g, Y o 1.
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o e S - — ] *Z9-
b? = — ‘ - ‘
7 | |
‘Auxiliary circle is x? + y? = a? e | 2=
2 2 _ 11 - - . | . | - 3
x2+yt=— . | 4=
5 | o N | p? =
—_—eee f y =
Q.4 Is the point (4,5) inside on or outside the ellipse 2x% + 3y2 = ¢ .
Solution; R o T e~ Jjor 2
2x°+3y° =6 . o | - | M--h)
222 +3y*~6=0>(1) . - | =
Point =(4’5) o e | o o (x f— 5)
(D= LHS=2(4?*+3(5)?2*-6 . - R 5
LHS=32+75-6 . ~ . . . (x—5)
LHS=101>0 - -~ - . BT
- Hence (4,5) lies outside the ellipse | | - |
—_— . _ _ o Q.6 If ell
Q.5 Find equation of ellipse with centre ét\éES?—S), one vertex at (10, -3_.5; (i) distan
anionfjocus at (9, —;3). - ;0\&0\ \ ) 'J | (i) distai
Solution: $Qb .| |iii)dista
Centre (h, k) = (5,-3) \$$ | W
- Vertex = (10, -3) | | |
FO(;US — (9!_3) |
R B A , | 9 413
g SO
by 117
. T VP
10 :1 1'2x-axi51 13 “é--
C°mparm
X2
— V2
Q2 + E‘E =
Qs _ 1
=13 -
(10.-3) 1?2 = 9q _
- 3 =
Ce”t"e -
= (
c?’
S Q2
C — “'
VI3

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



Ch=09. Parabola, Ellipse and Hyperbola

——

sertex at (1@

|
]

(107

9x2 4+ 13y% = 117

pn Stdents’ Companion o
4

athematics x|

Page 45 of 104

2 __ h2
o’ocz"""‘a’ b

42:::52"‘b2- o , |
b2$25""16 i | | i
p? =2 ' '

Viajor axis is parallel to x-axis " -

x-h)?, -

1

‘- _5)2 — (—3 2 -
g,@w+&( W
25 2 9 - .
- - + 3 -
(-5, O+3”
2o - 9 A
(i) diéfance bétlweenvfdci | \AO B

‘ X
(ii) distance between vertices Q\}Q

(iii) distance between co've\gtﬁes

]

ii

I

Solution: -

+by 117

.xz.yz..' 4
BTg=t s

Comparing with

Please visit for more data at: www.pakcity.org
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(i) distance between foci = 2¢ = 4l&) — "'3 | .*_ N
(ii) distance between vertices =.2a = 2V1 g
(iii) distance between covertices = 2b=2(3) =6

. ieetrici'_cy of ellipse if:_. i '
(i) axes are 32 and 24 -
(i) latus rectum is equal to

Salution .

(i) axes are 32 and 24 s |
Length of major axis = Zc_i =32 . | | |

~ Length of_minof axis = 2b = 24 A -
b=12 | |

s b2 = az(l','_;ez)‘ .
122 =162(1—e?)

144 _ T * ,0*0"
256 O
o 144 N
e’ =1 - QQ’
L N\
| 16
e = —
T

(if) latus rectum is equal to half of its major axis

Length of major axis = 2aq

Length of latus rectum = 2b%

a
Length of latus rectum = %[Length of major axis]

. 2b? 1
— = -2-(2a)

a »
2b2 * g
— =q

a
2 .
2b2 = g2

e b2 ._._.. a2(1 - 82)-

Please visit for more data at: www.pakcity.org
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p2 = 20°(1 — ")

| = )(1_*(i)
1:::2*"“2(3"
\ 202 =2—1
ggzﬁl
o1
| c‘“-”-’-:“z“
\ 1
C = =
V2

Q 8 Find equation of the circle passmg through focus of parabola _y =
81 = 0 and focn of elllpse 25x2% + 16y? = 400,

O
Comparing with sz\# -
x2 y? R .
'E)—i-l'—--—-l '. D 4
a*=25=a=5
bz-—-'16_=>'b=4
C2=__a2__b2
c=v25—16 =3

Major axis is along y-axis
Foci (0, +¢) = (0, +3) |
Foci of ellipse are F(0,3) and F'(0, —3)

COmpt’fﬂll’lg with y* = 4ax

'a::..__z

Please visit for more data at: www.pakcity.org
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I:r'tlncu;lc: axis is along X axv; - | R
Focus of parabola (@, 0) = (—2,0) - |
Points on circle are (0,3), (0, —3) and (—2,0)
We have general equation of circle as
x? +yz +2gx + 2fy+c= 0 — (?) |
(0,3) |
(1)50“+?2+29(0)+2f(3)+c_0 !.‘
0+9+0+6f+c__0 3
9+6f+c=0-(2) < "
. | - | j
(0,-3)

(1):»02+( 3)’“+2g(0)+2f( 3)+c--0
0+9+0-— 6f+c—0
9—6f+c=0-(3) I
| - " '“@b‘
(=200 N \T\ |
(1) = (- 2)2+02+2g( 2)+2f(0) =0
4+0—-4g+0 c—o L S§ 0
4—4g+c=0-(3) B g

By (2) + (3) ,

184+ 2c=0 . 'y |

2C — __18 ‘ | ‘ © ) | _ )
r— - | —M |

2)=294+6f—-9=0
6f=0‘ g
f=0

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

1600

Page 48 of 104

point (4’V

solution:
25x* + 1
+ by 160
25x2

4
|

N ol

xt Yy

I

64 100

Comparin
x2 y2

bz : a2 )
a® = 10

b2=64:

2
C"._:QZ__

:\/TOC

Major aX|l
FOCI(O

"oci of e“l

| ‘Point = p

Len —~—
o P
b yl). =

(xz', yz) -
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e - 2 - ' : f
(1)9"2“’ +al 4)“‘2(0)3/-9-—..-.-.0‘.,
- . 5 | e | |
_Zx4+0—-9= | e
x2+yz 2?‘:+. o
5
2 .—x—9 =
« by 2

//"m -
a9 rFind the length of, and the equations to, the focal radn drawn to a

soint (4V3, 5) of the ellnpse 25x 16y = 1600,

'i /_/,,-""-'_i . — ———— === .
solution: . -

+by 1600 .. “@Pakcﬂy org %ﬂ?

35x?  16y* _ 1600

—t

1600 1600 1600
) 2 .
X y
e = ] .
227100 Q-
(:ompaging with C§\
xt Y X
g =1 <
) &
i = 100 = a =10

b =64=>b =28

e
—

C2=a2—b2

c=+v100— 64 =6

Major axis is along y-axis
Foci (0, +¢) = (0, +6)
Foci of ellipse are F(0,6) and F'(0, —6)

Point = P(4+/3,5)
Length PR

k

(&uy1) = F(0,6)
(%2,7,) = P(44/3, 5)

Please visit for more data at: www.pakcity.org
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f;m\ 4,y 46"
/ ANV3 - 0) 4+ (5 — 6)7 6 ="
o y T
\/(-fh ) 4 (1) 3y +
PF = VAR ¥ 1 11x — &
PF =149
_— - ‘ —_—
Pl = 7/ units Q,lo Fint
to y-aXiS‘
Equation of PF <olution
s -\v? — V (
VoV = 'Fl (x — xq) centre (J
Y274 points ar
6= ——" (x—0)
Vv— 6= X —
4\? =4 Major ax
y—6=——x (x — h)?
4+/3 O 12
4'\/'—3—}’ — 24\/_ — =X AO\ (WC _ 0)2
N
x +4V3y — 24V3 =0 © PE
O 2
. Q Y | C‘/' ]
e \$$ b2
Length PF ¢
(x4,y,) = F'(0,—6) As (2,1)
(X?_, }72) = P(4\/§, 5) ~2
| (1) = —
4 o
=V (x = x;)% + (y; = 31)? 5+ G
_ = a2
PF = J 4V3 - 0)° 2 4
(4V3=10)" + (5 +6) =40 =
PF = J(W?)z 11)2 a
ShE I .1) p2 =1
PF = V48 + 121 b« 4
PF = V169 |
PF = 13 units As (0,4) is
(1) &
L qudllun of Pl« ! 4
Yy Y R
~ Yy =il 2t ~ =
Y=y X, - x, (x - x;) ‘ Q<

Please visit for more data at: www.pakcity.org
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\| e o meWMematies xy
= xX—0
y+0 = 43 -0 ) |
11
e e W
y+6=1/3

43y +24V3 = 11x

to y-axis. Also it passes through (2, 1) and (0 4)
— S -
solution: | e —

centre (h, k) = (0,1)
points are (2,1) and (0,4)

_ Major axis parallel to y-axis
@-R L G-RP
h2 ! a2 — \0)
(x—=0)? (y-1° .@Q
h2 . a2 Q\}bo

As (2,1) ison (1)
22 J (U 1)°

():EE+ % 1%
(0)?

R T

4.

pt0=1

4

"B-i-z

b2=4.

As (0, 4) is on (1) and b? = 4

(1) : (4 1)?
4- a2
0487 _

Qz

= 1

Please visit for more data at: www.pakcity.org
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Ch=09. Parabola, Ellipse and Hyperbola

EXERCISE 9 4

a*'=9and b2 = 4

mx + C IS tangent to | X
' x? W x* + P
| a2 " b2 b? " g7~
Condition | ¢? = a*m?+b* c* = a? 4 pir
| Equation of tangent y = mx +/a?m? + b? N
with slope m g -
Equation of tangent at Iy | —=—
S | a2 2
(xl:'yl) T - a b '
-Bquation of normal at | a®x b%y @9 |
o T . -——=a’ .
- (?1:3’1) o | X - W
Q.1 Fmd the condltlon when Ime 2/$§\/—x +Cis tangent to the elllpse |
4x° +9y = 36 Ay . ,
Solutlon | |
y=vV5x + ¢ | |
Comparing with ¥= mx - c
m= \/gand &=
4x2 + 9y2 = 36
+ by 36
4x* 9y
36 ' 36 L .
x% 92
Y )
7 4
Comparing with
x2 42
ey + Z—-— oo
az ' p2

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

Q.2 Showt
find point ¢

e
Solution:
T x=2y+4
2 2
X
——+-3-]—- =
4 3

Put value of

(2) = 20 2(y

40+ 4y
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N —————Z_Tdathematics xy .
2= a’m? + b*® -
2

;= (9)(\/—5) + 4

¢t = (9)(5) + 4

CZ = 49 |

| f% — ; -

| O.ZShOW that the line x = 2y + 4 touches the e|||pse-——+——— = 1. Also
1 find point of contact. | |
. ' . — e — e ——
m solution: . - :

2 y? .

L 4 =—=1-02)
I 4 3 . o | -

- Put value of x frem (1) in(2) - -

{z L)) AP O

4(y2+-4y+4) yz_l. $QQ"‘
lipse - o g2 \$$
' 2 _' = el

(y>+4y+4) + 3

g

|

3y2 + 12y + 12+ y%
4 +12y+12=3
4y* +12y+9 =0 |
B2 — 4AC = 122 — 4(4)(9)
=144 — 144 '
={

Hence (1) touches (2)

(Zy)2 + 2(2y)(3) + (3)* =
@y+3)2=0
2}’ +3 =

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

|
. <%
o
y
A .
a
b g
o -
3l
" "
3 ',(’-‘
!
LR 113

’%

B 7 7 == " 1"
i SIFEDIE. Sy SN
LA T N T v

T R R S S S
e SV AAANL A A M YN N MW W AN
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x=—3+4+ 4

X =

p t—-(1 3)

Ol1nt = » >

v :N&.

Solution:
Cy=mx+c¢- (1)

2 2

xe oy

Put value of y from (1) in (2) -

% 2 _ |
') = A mx +,C? -1 P
I . a2 | o
x?  m?x? +2mex + ¢ 1 - Q}&Q |
p2 a? _ | \@_xg(-
a’x? + b2(m?x* + 2mex + ¢?) &
| a’b? A :

ax? + b?m2x? + 2b%*mex + b%c? = a?b®
 x2(a? + b2m?) + 2b%*mex +b2c? — a?b?* = 0
x*(a® + b*m?).+ 2b%mcx + b*(c2 —a>) =0 .
B -4ac=0 . \Wfp o[l
(2b*me)? - 4(a? + b*m2){(B3(c? = a?)} = 0
4b*m?c? — 4b%(a? + b2m2)(c? — a?) = 0
<+ by 4b? |
b*m2c? — (ac? — g* 4 h2m22 — azbzmz) — 0 |
bfmic? — a2c? 4 ¢t — p2m2e2 4 g2p2m2 = 0
—a?c? 4 a* + a2b2m2 =0
a* + a?p2m2 — a'zt':z

—_— by a2
c* =q? ¢ h*m?

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

Page 54 of 104



Ch=09. Parabola, Ellipse and Hyperbola

: “’§+3= - (l)xcosa+ ysina =p (iii‘)lx+my+n=0

slqtion
2 2
x“. Y
Z 7
“iDs@
x Y
*+rZ=1
1 ol ey
. 5
Y=~ 41
q p
- q
=——X+(q
YT p
Comparing withy =mx +c
q ‘c‘-'-T'q |
m=—",\ = -
p

p
2
qZ_—_-a% (%E)‘l"bz g O
- Y
T NSl
deqz b* “ $Q
1=—=—+— &
p*q® 4’ Q
2 b2
.1=p2 1 72
a> b*
atm=1

(i) xcosa + ysina =P

- ysina=—xcosa+ D

COS & p
JE i e o e,
sina sina

Comparing with y = mx + ¢

cos a p
= —_—— = —
sina’ sin a
2 0S a2
(“E-—) -_—az( ‘ ) +b2
| SIn o sina’/
2 .
. L:az cos“a\ o
y 7 1' SIn® ¢ sin? a
. 1,4 / o

Please visit for more data at: www.pakcity.org
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- W e e

it
e B T

The Students’ Companion Or et -
o ’ ) ,
alcos*a . o
§32 e e — (sin® @) + b*sin“ a
sin‘ a ,
p? = a?cos’a +b*sin“a

(i) Ix + my +n =0
my =—Ilx—n J ‘ )

[ n
M::f”__;C:__
m m

C? = a*M? + b?

=

|

\ .

e

—

5

sE——

E—————
m—rn
o

S ——
—— = r———
B e ——

. | s ; & |
Q.5 Find the gquatl,‘on of tangent tassa—h + -3-;— = 1 with slope 3.

_ Solufi_on:

- m=3 o |
x? yz o /A Y . v
_5“+7L_: 1

Comparing with

Please visit for more data at: www.pakcity.org
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(x1,%1) =
Equation
XXy YW1
a2 = b2

x3) ¥(
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e 3.

///

Py — i Mgy, e b

The Stuaerna wuimpanion or Mathematics X||

—

e et i A . & .

Page 57 of 104

) ax? 4 25y% = 225 at (3,17)

Dr‘

(i) 49x° + 64)'?‘ = 04 X 49-at (8 coy a,7sinam)

—

Solut'On:
i) 9x? A 257 = 225
I

- bv e o)

comparing with
2yl
ve)

4+ —==1
a?  b*

az s 25 and b2 e 9

(1'1:)’1) = (3:1_52)

Equation of tangent at (x4, y)

xXx

azl n };};1 =1 9@9
12 (}@

x(3) +>’('"5—) _ Qrz\#

25 9 \@k‘

3x N 12y _1 - Q

25 5(9) |

3x 4 ]

25 ' 15

Equation of normal at (xl,}’1)

a’x b2

— 2 A lh’ _
X1 Y1

25x 9y |

25 >

32X 15

T =16

~ 4

< by 12

100x — 45y = 192

OR

lefer“mtiate w.r.t "x"

Please visit for more data at: www.pakcity.org
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Please visit for more data at: www.pakcity.org
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The Students’ Companion oF ATy -2 _ che ===
? (9x7 + 25 2)“(1(22“) | — |7
T (9 2YE) = 9 " 4,9}62
18x + 50yy' =0 | ‘l by 64
50yy’ = —18x + ;
: A
- 18xa :’i__ Z—a
Y = T 50y 64 -
9x 1 Compaz
y = 25}} ; xZ 3 ;_V—E
2 b
12 9(3 a?
m at (3,—-—) = (3) .2 = 64
S (@
LY.
m = 9(3) _ 9 | - ! (XJ_;yl) -
7t (_152) 20 . | Equatlo.
12 i G
(X, 1) = (3; "5—) a(z b?
| | x(8cosa
Equation of tangent: . . .
| - | LBy 64
Y=y =m(x = xy) N X CoS &
12 9 E PRI 8
YTEE T3 Q’Z\rE X by 56
20(5y — 12 : QAN
(yS ):_-—9(x—3) \$$$ 7x cos a 4
4(5y = 12) = —9x + 27 Equation
9% + 20y = 48 + 27 a2
9x +20y =75 —Z_b%y
3x 4 Ly,
25 135/ =1 64x
8 coa — =
COSQ
| 8+ 77
Equation of normal: m - ____3_
X by ;. o
Y=Y =——(x-x) byslnac
12 20 g
~ 5 =5 (x=3) \
S5y —12 20 %
5 Tg k-3 Sty
95y ~12) = 5(20)(x — 3) N
45y - 108 = 100x - 300 x2 on;
300*-108:100,(__4531 3*3'\2_\ '
100x — 45y = 19 Comps 1
' Ng
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Tne Dt““ﬁll‘v e d Rl A LR LA AR B g l'lﬂ*llCllldllcs All

(i) 49x% + 64y2 = 64 X 49 |
2 yE

=

+ﬂ-—.

64 49 |
comparing with--

2 2
ATy
az- b J
= 64 and b2 = 49

(x1,y1) = (8 cosa,7sina)
‘Equation of tangent at (xl, 3’1)

_.___+ ) __1
x(8cosa) y(7sma) O e
- 64 ' 49 O - .
xcosa ysina 4 - ;‘AQ

xby.56‘_‘ e Q
7xcosa + 8ysina = 56\5$$$

Equzitibn of normal at (xi_, Y1)

a’x  b?y

X Y | |
64x 49 o |

S .y _ 64 —49

BCosa: 7singQvV4
8-x 7y
,COSG! sin
X by sin & cos «

Bxsina — 7y cosa = 15sina cosa

=a? —.b*

= 15

Q.7 Flndtheequatlon of tngent and normal at the end of the Iatus |

2 2
reCtum with positive abscissa of the ellipse = 5+ -5-,-— 1.

Comparing with

Please visit for more data at: www.pakcity.org
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e Ul“““:“" DR S | .
| gxé ),_, _ o ;) ..,f vIDE’S—tudents
@ =3=>a=V3 ra b7
pr=2=2b=V2 y(—-—z—
x(1) V3
e w5 73 2
¢ = a* — b* x3 2y
’ =1
cmyd—a=1 3 23
C 1 x Y
C = — = — - —==1
a /3 3 /3
A x Y (‘/5) _
End points of latus rectum are - - ‘_ : . 3 V3 \V3
Y 2N [ bE /. 2‘.- x V3
.a \/§ | \ a / \/§ . 3 5]
| S LB x—V3y =
Equation of tangent at (xl, yi) Ve r‘
e Equation of ng
1 YY1 o
—_'+"T = 1 B | O a’*x b?
b | , © ; Y s (12'
s T \FC) X1 Y1
A (1 - ) &Q(b '
V3 @$ At (1-—%-)
1 Yy V3
+22 -
2 b2 1 _:_3__:?___ 2y .-
2 1z T3
x(1)+y _ﬁ) | V3
X 21
‘3“+——Z-—= 1
y R
% A V3
V3 | X 2y
e (ﬁ LTz =T
3T BlE) = v3
\/§ 3 r 3x V3
=+ -7 _ ) .
33 - ; ————
X +\/§y — ! Q8 Find the equati
; ;sthf_r € abscissa is 1.
At -(1.--3—-) Solution:.
. \ﬁ g

Please visit for more data at: www.pakcity.org
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4 N
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Equation of normal at (xi, Y1)

a?x b?y-

—_——

X1 M

2 bzl

\e<§\

Wh
Qe abscissa is 1.

|

9y2

Q8 Fing the equation of tangent to the ellipse — +—~ = 1 at the points

5 20

T J
hl’-"’-"l‘;ﬁi_n_‘g' il
e NET

e g

s 2o g = A A KT SR Y

= A% il s R A A Y L,
= .‘- L e aa ‘A

[
-l o

x —-WW

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

¥y
e e ]
(- 1)'-
i = 5
20

e e ey

?‘- —

Q.1 Find the aquat
following conditiot
(1) transverse and ¢
transverse axis is a

Points are (1, -‘—}-) and (1 _4) y
3 =y (i) Hyperbola passt

along x-axis

(iii) transverse axis

V5.

Equation of tangent. at (x1,y1) |
_J_f_{’_f_;__ YY1

+ s T
2 2 :
a b (V) transverse axis
4 SCCentricity= -
At (1, 5) (V) focus (5, andc

(vi) Eccentricity= 3 ¢

(Vi) Eccentricity= 2

5 T =1 Solution:

j (i) transverse and cor
f_ 431(9) _ transverse axis is alor
5" 3020) " 1

Please visit for more data at: www.pakcity.org
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ThO bIllucllla wUIllPﬂlllon OT Malhomatlcs xu

Q.1 Find the equation of@@e bola wuth centre at the origin satwfymg the
following conditions. & |
(i) transverse and conjugate axes are 16 and 12 respectwely Also,

transverse axis is along y—axns ‘

| (ii) Hyperbola passes thmugh (iﬂ—z 1) and'(S,Q) with transverse axis

along x-axis | | ,
i) transverse axis of Iength 8 units and along y-axis where eccentricity is

V5.

(iv) transverse axis along x-axis with latus rectum = 10 units and
eccentrlmty._. ’ |
2

V) focus (5,0) and directrix x = 2
(vi ECCentncnty- '% and focus = (8,0) \

(v“) ECC"“""t"lClty Z dnd vertex = (O 4) o
“*-w-.‘_‘__‘ - [l |

; )tra”SVErse and conjugate axes are 16 and 12 resPECthEIV Also,

tra
Sverse axis is along y-axis

Please visit for more data at: www.pakcity.org
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The Stlldent_s‘.‘ .(_:om_pﬂﬂl_()" O e T e e _ _ "/
Iérﬁ:th of transverse axis == 2a = 16 o . The stude
a =48 HQ’Q’Z)_ 1
Lengt{ih of C()I]Jllg(]te axis = 2b = 12 /,156/—- - B’i
h =0 1
9(17) _ *
—_— bz
Major axis is along y-axis 1?(9) 1
< o> 1 S .
",, o , 16 b*
as  b* 1 2
e 7716
= —ag=l ]
8% 6 1 _ 1
yiooa 1 pz 16
64 36 b = 10
W7\ ' x*
(ii) Hyperbo!a passes through (-—-—4—-—, 1)_and (3,0) with}transverse axis L (1) = 9
along x-axis o o |
- Major axis is along x-axis o (iii) transver
X% 32 | o O 5
: =1 - (1) " i
a? b2 N ' Length of tr;
(3\/17 ) P =4
—_—, 1 : $‘Q i,
4 . &S € =+v5
N |
(3,0) ison (1) . YT =a¥(
(3)° 0 o =42 ((v
(1) = 5 >=1 2
9 a b _ | I‘ b —_ 16(5 -
____:..9._:1 % b'2=64
9 .
== 0 = Major axis is
: . Yy oox®
2 az j2 T
% = —
TR
(3\/17 1) | : , (V) transverse
—,1]ison(1)] 2 =
4 )and a =9 SCcentricity=
| 2
(3\4/‘1“"7) Length of latu:
. _ 2
(1) = o
h* |

Please visit for more data at: www.pakcity.org
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L M ;
-
| = |-
Il
Pk

)

—_—
~1

S

\

‘l“-‘\
o
tJ

Il

(B

\

\
I
P

~J

—
O

S\
— 3

S |
718
1 b
=~ 16

W o
-} | g ]

c::-n
\\

iiii) transverse axis of length 8 units and along y-axis where eccentricity is &

il
?.-

Vi)

Length of transverse axis = 2a = 8

o=4 - , $
T uépakmty.orggc

bz — a2(82 _ 1)

2= 42((¥5) - 1)
h*=16(5 — 1)
b? = 64

Major axis is along y-axis

¥t x2
o pz= 1
y* x2
16 gz=1

¥) transverse axic along x-axis with latus rectum

“eentriciy = 3
2

Please visit for more data at: www.pakcity.org
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The Students' Companion of Mathematics Xli
no
a
b = 5a - (1)
3
C = E
b? = a’(e? 1)
3
e (@)
g 9
S=al--1
G-1)
5
-o(})
4
a=4
ac =16
(1) = b? = 5(4) O&q,
bz = 210 C.;\\A‘.
X
- ) 3
Major axis'is along x-axis \é@‘
x2 y2 | '{. ‘ $
a2 pz- b
.1’2 yZ )
—_—— — — 1
16 20

(v) focus (5,0) and directrix ¥ = 2

x =2

a

— =2

e

a = 28 — (])
Focus (ae, 0) = (5,

-
—

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

The Students’ Companion of Mathematics Xij

=4(3)
2

=10

+ b* = a?(e? — 1)

)
b =1 = |

2 03)
b"""l(zl

b2:15

Transverse axis is along x-axis

—_—--—_ _

10 15

(vi) Eccentnmty- 3 and focus = (8 0) \0)
e=3 . \Q\Q\ |
Focus (ae, 0).= (8 O) o

. Q
ae = 8 | | \$$

Ca@=8 S

- Transverse axis is along x-axis
.x2 yz

0.2 bz

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

N
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\
f

X
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SR
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——— e

— ——

o —— i = = e
¥ ' T ——
; "‘-l-...‘_

The Students’ Companion oy mawicinauwss nwe

,1'2 v. 2 [ T
64 512
9 9
Qye Qe
et —— —— = [
G4 512

(vii) Eccentricity= 2 and vertex = (0,4)

= 2
Vertex (0,a) = (O 4)
a=4
b" - az(ez _ 1)
< =4%(22-1)
= 16(3) |
= =48

Transverse axis is along y-axis

Ve x g o d
2 p2 SR
q? 1{2 ' C;\\A
TERRT R RO

- Q. | \$$

yo — 1 D

16 48 d

o g

J—
e

Q 2 Fmd eqguation of the hyperbola with centre (1, 3) and sat4sfy|ng the |
following condition

i

(i) focus is (2,3) and eccentrncnty IS \/— 3, whereas transverse axis is parallel
to x-axis | . ,

(ii) fOCUS is (1,5) and an equation of dlrectrlx is y = 2 where transverse

aX|s is parallel to y-axis
e

Solutlon

—_ _ ____M,
— — -

- (ijfocus is (2, 3) and eccentricity is '3, whereas transverse axis is para”el
to x-axis

Center (h, k) = (1,3) and e = /3
Focus (¢ + h, k) = (2,3) |
C+h=72 -

= 2

Please visit for more data at: www.pakcity.org
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‘Transverse
(x — h)*

. a?
(x — 1)3
7 o

3
3(x — 1)?-
X byz
6(x =2y '1)2 .

UUfocusisa
IXis is Darél
“enter (p, &
h = 1,k =

I

-~ <

/
Il

w
D

/
Il

N m/QfDI,QN

/O w
/A |
/f
DI N

Jod
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AN he S students’ Compnnion of M

cw’“l“l
‘“'.T..‘:_l
1 |
1::'—#\/-4;
pt=a’(e” = 1)
2 =a‘e —a*
14%
1)";‘12_(_)
e
'y l 1
bm=1"3
| 2
IF=§

‘Transverse axis is parallel to x-axis

x-h? —-k*

2 - 72 = 1 S \Q)
(x-1)* (-—3)° N
1 7~ 1 N
3 3 . .\@Q |
| 3E-DP-5 -3 =1
xbyZ | |
| x-1*-3(y—3)=
isfying the o
s is para"el axis is parallel to y-axis
Center (h, k) = (1 Sow
h = _
trans"e Ge ~.Lk =
/ I y = 2
| a
)(is iS p 3‘“ a -
. e =2
3"'."-2 = .C.l.. | '
a e
eS1.

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

lathematics

(i) focus is (1,5) and an equation of directrixis y = 2 where transverse

Page 69 of 104




Ch=09. Parabola, Ellipse and Hyperbola

of Mathematics Al

. The Students’ Companion O

a=e- (1)

Focus (h,c + k) = (1,5)

c+k=
c=5-23

C.."':.'

ae = 2

(e)e = |
a2 =2
(1)=a=c¢
72 = o2

i =2
c?=a’>+b?
4 =2+ b?

[

A = 2

Transverse axis is parallel to y-axis .

G-k* x-h?
a’ | b2 _

-3¢ (x-1)?
2 2

1

=1

g

e —

following. Also, draw graph.
L x2 oy 2 2
(|)9_16=1 '(“)Zsf_%:l

R — e, i

Q.3 Find eccentricity, foci, vertices and latus rectum of each 01; the

(i) 9x2 =92 +1 =0

|

9
X

2
a¢ p2 T

ﬂ

. i

Page 70 of 104

rransverse axis

E Ve'r'tices (£a, 1)

FOCi (ic: 0) = (
Length of latus

Equation of dire

| a
X =T
e
xf_é
3
,_ 9
' x:j—__
5

Please visit for more data at: www.pakcity.org
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ﬁ::»a-B

Centre = (010)

Transverse axis is along ?C-éx'is,;

Foci (£, 0) = (£ 5 0) o
’2b2 2(16) 32

Length of latus rectum e = 22 \0)

Equation of dlrectrlces. \&o\\?\
a L e Q@
3 _
X = j‘_':s:
3
X = +9
=tz |

Please visit for more data at: www.pakcity.org
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T e S I R b mias wathiws - mavm, grocmni + Rl (mimnstomms el St EE A SIS Fethengi 7 ECI

., 7
> 5d 5
.1-t y = 2
al E
5
2“" }/ —_— i3
V(3.0) F(5.0)
e — B
4 S5 6 7
X-axis
' 5
i e $
yeox< (o
() — —— = Q |
5 %+ $$ —
Comparing with N)
2 2
y- X
2 =1 ’

a° b2
a‘=5=qa=4+/5
b:=4=p =
Centre = (0,0)

c* = a* + b2 i) 92
c=vV5+4+4=3 \ 1:},2__(
c 3 * PE 42
E = — o s T — i S

@ W5 N
9
| I :
Transverse axis is along y-axis | | y2H1Da|2'|ng
. X
Vertices (0, +a) = (0’ ___t\/g) ﬁ | . a3 T o
Foci (0, +¢) = (0’ +3) ‘ Q2 - 1=
Length of latus rectym: 22° - 24) _ s | p2 _ 1
a NN - ‘6 =}
622 \

Please visit for more data at: www.pakcity.org
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Equation of directrices:

(1 | ‘
y =+, .

o)
]
o
y-axis
Ha N

34 F(0,3)

- o ~Centre (0,0)} - - ; . o
B S T T S I G R RN N

| o _»-
. 0
. - S

3

Comparing with
y:ox2

e —

.
i "~ "
- T A T

Please visit for more data at: www.pakcity.org
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e E e AR i e e 8 Sema

Centre = (0,0) g,
c?=ac+ b?
—
1 10 10
V

c V10 1 V10
e == — = g —

Q 3 - 3

Transverse axis is along y-axis
Vertices (0, +a) = (0, +1)

Foci (0, +¢) = (0, - @)
3
1
Length of latus rectum: 2b” _ 2 3) _ = | f
| . a 1 |
Equation of directrices: | =
=42 O
y T i o | C;\\A |
1 X .
y== Q" .
v10 | \$$
3 D
y =+ 3 o : N -
V10 ' - .Y g\

Page 74 of 104

LAV

e

Please visit for more data at: www.pakcity.org
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— B 2k

VG

S  Centre (0,0)|
- . '_ i - )
. -1 \ R 0 T — ‘. - _1'—_."

c-@pakmty org %D .

F(Of;-3) ,

V(O 1)'

2 2 NS
- (iv) - -J-,—= 1, QQ" |
N 4 9 $

- Comparing with \@* !

Transverse axis is along x-axis
Vertices (+q,0) = (+2,0)

FOCI (+c O) - (+,\/'— 0)
Length oflatus rectum: — 26" 29 _ 13

0 Y

Please visit for more data at: www.pakcity.org
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The StUdENTS LOIIPAaniivi v swwess—eo-— 7 -
Equation of directrices:

. a
e e
e

2

13
7
4

\/ﬁ

a4»

y-axis

——

Also draw the graph
(x~5)? (y+3)2
|
)= 9 16 1

e ——————
e ———

14

-4

.. a
 X=h—

A

Q.4 Find centre, foci, eccentrlaty, vertlces and équat:ons of directricés

(x+5)?

(”) (J' 4)2

(III) Ox? 4y + 36 + 8y 4_ =

| (iv) 25x2 — 150x — 9y, + 72y + 306 =0 ' e ‘
Solution o | |

(i) === ("“5)2 _ o2
16

Please visit for more data at: www.pakcity.org
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e STUUTT’”

ey L

(/5”’

amveesmy  sm—"]

/"-’2’—-—_

Transverse ax
Vertices (h +
= (8, —3) and
Foci (h + ¢, k)

= (10, “13) ah

Equation of di

LW

l

X = B o 2

&~
M
&y
[+
W Ut

&~
il
U1
+
®
I

e~

Il

= L1l O U] O
- |
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\ The Students Companlon of Mathematlcs X1l | . | | _&‘
-8 _ - _ -
—5% . 16 ,@
gmparing with - -
-0 _O-B*_
 a? - b?
2 = 9‘:."> a =

e ai + b*
C —4/9+ 16 =
c 5

e=Ef3
- - Transverse axis is parallel to x-axis | ©
” \
p | Vertices (h+ak)=(0=x3, 3%&0

4 _ (8,—3) and (2,—3)

foct (h+ ¢, k) = (5 £5, &
- (10,-3) and (0,—3)
Equation of directrices:

a
x=ht-—
X = _-5_-.
3
775
/ x-5+;9 -_-5___9_
ctrice” TR T
34 16
77
/

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

~axis

¢ -

5

nd

10 |
| b X-axis
CGentre (5,-3) |
% e F(10,-3)
V(2,-3) V(8,:3) -
X
o A
(ii) O-92  (x+5)?2 _ - $Q | |
36 64 $$ '
G-4° {x-(=5) |
36 64 =1 - g
Comparing with |
y-k? (x-h?z
a2  pz 1
a*=36=2>a=6
b? = 64 = pHp =8

Centre (h, k) = (—5,4)

'C2=a2+b2

C=vV36+64 =10

¢ 10
e:""::—-—(-).:
a 6

5
3

Transverse axis is paralle|

to -axis
Vertices (h, k + '

a) = (—“5:4 i. 6)

. — -

Page 78 of 104

(i) 9x2 _ 4 2
9y 4y*“ +

o0 + 200 2)

9(x+2)2 —4(y -

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

7 S = (—5,10) and (5, —2)
roci (h k1 c¢) = (__'*'5,4- 110)
= (—5,11) and (=5, —06)

gquation of directrices:

. a
\ ))":-k + E‘H

| ¥, 6

X-axis y=4tg
|01"3)

Q
Cent?% (-54) e .| |

i) 92 — 4% 4 36x + 8y — 4 =0

%%+ 36x — 492 + 8y = 4

U +ax) - afy? - 2y} =4

A®? +2(0)(2) + (2)1) - HOY?
. 9(X+2)2_4(y_1)2:36 |

——2(}/)(1)+(1)2}:4+36—4

Please visit for more data at: www.pakcity.org
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_T_I'E, STUO BT T~ 7
i by 36 |
9 +2)° 4y -1 306

36 36' 36
(+2)5 (- 1)° _ 1

3 9
{.‘l’ - (“2)}2 (y B 1)2 == 1

4 9
Comparing with |
(x=h) O-k)?* 1
et Bt
Z — 4 =2>a0=2 . ;. | s - |
p2=9=b=3 T e T
Centre (b, k) = (=2,1) S )
c? = a® + b? - Y
c=\/4+9:\/-13' el e
. Py | SN
, QQ" |

c 13 Q-

a Z 7 $ 5 (i
Transverse axis is parallel to -x axis | ’ 2
Vertlces(h+ak)—( 2+21) 1
= (—4,1) and (0,1) - = | >
Foci(h+¢,k) = (-2 +£V13,1) R ) ><'
Equation of directrices: | ~

a
X=h+-— 4
e ~
, :
X =24 R
V13 =
7 .
X =74 4_; (\y
V13
Co
Q2

Please visit for more data at: www.pakcity.org
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. —— e T e S i W o 4 B i e o

i

y-axis

}/((},1) F
e Centre (32,1)

10
- X-axIs

V SO
| N
(iv) 25x2 — 150x — 9y? + 72y +§§t)6 =0
25{x2 — 6x} — 9{y* — 8y} =306 |
25((0)? - 26)(3) + BT 9{3)? - 20)(@) + ()2
= —306 + 225 — 144
25(x —3)2 —9(y — 4)* = —225
Xby—-1 T
~25(x —3)2 + 9(y — 4)% = 225
Iy — 4)2 — 25(x — 3)? =225
~by225 |
Iy -4)2 25(x—3)* 225
225 225 225

__‘0

(y = 1l)?* (x —h)?

(,omparingwith ;
(e h*

2 -

a :Zsz?azs
Vd
h*=9 = ph =3

Cfé.ntre (h,It) = (3,45
¢t = g2 h

Please visit for more data at: www.pakcity.org
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The Students’ Lomparmwry = w22 - — —
c=VI5+9=1V34 |

¢ V34
€ = ; — 5

Transverse axis is parallel to y-axis
Vertices (h, k +a) = (3,4 + é)
=(3,9)and (3,—1)
Faci (h,k +¢) = (3,4 £ V3%)
thation of directrices:

.....k_}_'a
JI_"I‘"’e .
K
y=4t——
34
5
44 25 - |
V34 O
| | O
\&C) {
T 2
> QN

Please visit for more data at: www.pakcity.org
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K-axIs

Page 83 of 104

Q.5 Find equation ot rectangular hyperbola with centre at origin whose

vertices are (+4,0) and find equation of its conjugate hyperbola. Also,
find equatlons of asymptotes of the rectangular hyperbola

Solution
centre = (0,0)
vertices (£a, 0) = (£4,0)

a=4
>a*=16
v B 2 4 [In rectangular hyperbola]
' a=>b
b2 16.

Transverse axis is along x-axis

2 yz_l

12 - b2 - -
2 2 -
5 y ‘ O

Z_=1 .
16 .16-' e | o
xz_yZ_l | s Q\ |
6 ™

xt—y*=16 > -

¥ ) | o8
Conjugate Hyperbola
2 - K2 ' -

y- X

b2 gz !

‘yz x2 |

16 16 .

2 —x? .

Y —x2 =16

Equation of asymptotes:
ye X% =

= 2
Yy =+x

%%%' it

N R R e e s e L

—_— T e SR R AN e

Q.6 Fing eccentrlcrcy of a hyperbola whose Iatus rectum is double the

tl"an
SVerse axis.
k

Please visit for more data at: www.pakcity.org
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The Dwuvuwr-=—

-______.-———'_

Solution:
Length of transverse axis = 2a

2b?
Length of latus rectum =

e m——

Length of latus rectum = 2[Length of major axis]

_*__—-__*_—“\n‘;

Eé_?: = Z(Za)
a {
b2 = 2a?
. - B
+ p? = a?(e? - 1) e T
202 =a*(e?-1) - t
_2=ez—“1 | SRR -
g% =2 + 1
. .
Q 7 Show that the eccentricities e; and e, of the two conjugate
hyperbolas satlsfy the relatlon (61)2 + (82)2 92)2
. Solution: v | \50
Let two conjugate h\'/perbolés are $Q
x% - y? -- \$$
p=1-0)
2 .2
| _£_+%:-§'_.1 - (2)

Eccentr1c1ty of (1) = €1 =

- Eccentricity of (2) =g, =

Qs-'lt"aa_lﬁ

(€)% + (e5)* = (91)2(92)2
L.H.S = (e1)* + (e,)?

Please visit for more data at: www.pakcity.org
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" Condition
Equation of ta
with slope m
Equation of ta

(x1, 1)
Equation of n

(x1, }’Il).

e,
e

Q.1 For what v:
10.

—_

|

Solution:
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T A a?) [

The line ¥y = mx + c is tangent to

1
i 2 2 N 2
EE y2 x?
a? b? | a’? b?
Condition c? = a*m? — b* c? = a%? — b*m?

with slope m

Equation of tapgent | y=mx+t %@sz — ]2
N\

Equation of tangent at | X**1 1
az Qb2 1
(%1, 1) X \Nalil
Equation of normal at &x b’y 2
(xp yl) A1 B4s -

=C?l:.—l For what value of k,jche line y = 2kx will be tangent to 2x% — 5y*?

: | f - — — — ———
_ ;

Solution:
2x* — 5y% = 10
+hy 10

Please visit for more data at: www.pakcity.org
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TR ——— o ——— e e o B e mE———— = - —
R -
e i

e
e
i il

Vo= 2ky 4-0

Comparing with v = mx + ¢
m = 2k,¢c =0

o2 = q?m? — b?

0? = 5(2k)* — 2

2 = 5(4k%)

N

k=t+—
V10

P ey p—- ~ m— S —
e ————m— S P r——— —

Q.2 Find the condition when the liney =mx +c¢ is tangent to — =
1. |
Solution: | | ) O\Q) .

: C.;\\IA.

AN
&L

y=mx+c—- (1)
y2  x?2 |
a’? b?

=1-(2)
Put value of y from (1) in (2)
(mx + ¢)* x? A
a2 p2
mx? 4+ 2cmx +c¢2 - x2
a? b2 N
b*(m*x* 4 2cmx + ¢?) —a?x%
. a%h? -y
b m®x? + 2b%cmx + b%c? — a2x? = g2h2
x*(b*m? — a®) + 2b%cmx + b2c? — g2h2 =
Jp::"f(bzm2 —a®) 4+ 2b%cmx + b2(c? —a?) = (.
B —44C = | |
2o WG - . .
2 e o
+by4pz m*=a®)(c* —a*) =0
b%c?m?2 — (h2ypm2 .2

C” — bzmzaz 2.2 4.
,- . ) | B ¢ a C"‘ ( x
—a* =0

(2) =

: VNN B B
+ b m a? £ q2c2

Please visit for more data at: www.pakcity.org
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gt =4c

Equatior

y=mx
m=3

Y= 3x -
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"‘"i_cz - aq- . bz.mzaz

a.
= by a* .
= a? — h*m?
¢t =a i -
e e —— I
.3 Find the equation of tangent to hyperbola 3x% — 4y = 12 when
Slope |S 3 | | | o | _ 4 . o
S ==+ —— . -
salutlon | | | |
3x% — 4y? = 12
+ by 12 u@pakmty org %o
. 4’?“
13’2\3@ Comparing wjth |
0 EE - e x° _ _3_7_2_ __= |
a2 b?

, Equation of tangent @_)
o | y=mxi\/a2m2—b2 \&Q\\\\
m=3 Q
Q&
y=3x /(B -3

y=3x+(4)(9) — 3
- y=3x+V33

2 2

| | 2 22
Q.4 Find the equation of tangentand normal to = — -5 =1 at (%1, ¥1)-

e —
i p— i — e
B R S -

e ——————
——— —— — b —
——— e — —

—— e i B S S
————— — =

Solution:

¥ %2
E‘z‘“"gg—- 1- (1)

POint :: (xl; yl)

D‘ffti'rentlate w.r.t "x"

d [+2 2
— Y x d
dJC(EE'“ bz) = _;(1)

) d
IV 2
© — ==

Please visit for more data at: www.pakcity.org
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'r--'-‘-r-— — ———— — -

" JTIE JUUDIIne e
2yy’  2x
——— IZ e

a- b*

vy oox
a‘ K

a‘x

Y

" by

e

mat (xq,y7,) = —
(X1, 1) b2y, . |

Equation of tangent:
y =y =m(x—xg)
a%x,
b2y,

‘ -~

Y= T —x)

Equation of normal;

W

= : >

1 at (2v5,V7).

]

-
0y
i
-
Q..
~t
-y
1
D
Q
e
Q)
&
@
>
O |
=i
i
m.
3
ga
D
=
¥
Y
3
o
.
®
3
=
o
—
o .
i

|
- |
2L 3 l

——
—— e

d .xz y2
dx\ 5 7)

Please visit for more data at: www.pakcity.org
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(le‘qn

14\/§x |

Fquatiol

y—=Y1 ¢

y =7

14V5(y

(14v5,
Vi 4
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\ IO o= T T T I S e e iauss All
7 25 14Jr ] B
o at (h\/r \/7) ( ) ) —
1\[7 1\/7

(.1'1-}?1) = (2\/?’: \/7)
Equation of tangent:
v—y =mx—xq)

)i ﬁ — 14\/_(.9( — 2\/_)

5\/7(3(—-\/_) = 14V5(x — 2v/5)
5v7y — 35 = 14v5x — 140

0 = 14V5x — 5V7y + 35'— 140
14v5x — 5V7y — 105 = 0

O
1 ‘\&\\ |
y=y =——(x —x;) \bc’
- m Q
: - -

— 14\/_(37 \/_)——5\/—(x-—2\/_) ‘
(V57| (14V5y — 14v35) = —5v7x + 10v35
rcaml 5V7x + 14V5y — 144/35 = 10V35

5V7x + 14v5y — 14v/35 — 10V/35 = 0
V7x+14V5y — 24435 =0

Equation of normal:

Q.6 Find ' on of X762 | 472 B S
o the transformed equation of 25~ T == 1when axes are
dnsla s
| \t;dwnh new orlgm (6 7)
Solutlon e e ——

Y = o .
"thksy=yY+(-Noy=v—7

Please visit for more data at: www.pakcity.org
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The Students’ LOMPAINUI Ui mias sz == - o Siv—
s : Y - he z
(-6, 0+ o (T'i) 6" 96'
- ‘ ’ | — ’
!25 2 l()/ 2 | xy)/(
(X + 6—06) (} 74+ 7)° | _ (,ﬁxﬂ‘
~25 16 (4 1)
Y2 Y2 4 ’ _ ("“"'
25 16 S 6
. | 6
—_— X /2 A
Q.7 If xy-axes are rotated through glven angle 0 then flnd the new 6+ 7
coordinates of given point P. - - | X”"#\/”ZT—
()(2,3),8 =60° (i) (6,7),8 = 45° - 13 .
(i) (—=4,6),6 = 30° ) - | ¥=72
So l tion: -———-—_____._;: ;'r‘ : | i | (z)ﬂY-"—'
X | cos@ | —sing R . S B W2
y sin 6 B cosfd T o y = 6 |
X =xcosf+ysinf -(1) - . \0) | V2
Y=—xsm9+ycos(:’)—>(2) . _ao\\\_;o R Y_:,_6+7
() (23),8=600 -~ . @p R . NG
Cy)=@3 . &yl
- (D=Xx= 2cos60°+3sm600 @& T R o V2
i /v/3" T - _ | o Poimt — 13
rea(@es(B) | e
Y = _é_ . . | _ Y Em) (—4,6), €
| - . | | X,y)z .
5 4 TN Y N . (~4
X = Zgﬁ o (/T N7 4 . D= x = _
(2)=7’Y-= *25iﬂ60°+3COS600, 0 s By | X:___q_(_\_/___%
_ (V3 1 B - | | :
Y =212 +3(__) iy S | . . ¥ .
2 T2 . = = =2vV3 +
. _=2V3 3 - :
“_;_*""'2\/§+3 | Y"‘:‘l- 1
o p) , | (E)“l‘f
| . | | Fow m |
£3V3 —2v3 43 2433
2 N 2 ﬁ) polnt*- '
‘ o " "“("-ZV

Please visit for more data at: www.pakcity.org
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i) (6,7),0 = 45°
x,y) = (6,7) _
(1) = Y = 6 cos 45° + 7 sin 45°

el (3

13 1) | N

Point = (\/_ 75

(i) (= 46) 0=30"

(y)=(-46) -
(1) > X = —4cos30° + 63111 30°

(Do) Nomavorn? |

X=-2V3+3

2) = Y-= —(—4) sin 30° + 6 cos 30°

PUln‘c----( 2\/‘+32—-3\‘/§)

Please visit for more data at: www.pakcity.org
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Q.8 Find new origin 0" and New XY-axes Wit 1SSt w4 y=L00rdingt ™\

€
system if it is translated 6 units to the Ieft 5 units up and rotateq =
, 6

radians anticlockwise. | L |
Solution: - ' o \\
(h, A) = (-6, 5)
g = E " radians

Slope of x-axis = m = tan-g = % -
(py)=(=65 - .
Equation of x-axis
Y=y =m(x —x)
y—>5= —L(x:- (—6)) | .
ke V3© . i
V3y—-5V3=x+6 B )
0=x-V3y+5V3+6 o _
_. | - o
Equation of y-axis \EC’\\\\ .
y-p=m—-xm) &8
y-5=—V3(x-(-6)
y-—-5=-—\/_(~x'—'—6) |
y—=5=—/3x—6V3
\/—x + vy + 6\/— 5 =0
e | N
Q.9 Find new coordmates of P(4 5) lf new ongm is (1 2) and XY-
coordinate system is rotated with = radlans an’uclockwuse from xy-
coordmate system. | T - |
(,y) = P(4,5) '
(h, k) =(1,2)
6 = - radlans
| After translatlon
| (xy)-—-(“l-—ls 2)
(x, y) = (3, 3)
| ;an A

Please visit for more data at: www.pakcity.org
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3

LS, A
P % .
R W d
"'.I 1 "o = _' i' .
PR ':"L r:h ";q " T,
[ S * O
— :- h-'.r-: s -.;_

y ' sxr

\X Ifx R
Y:a._..\(x___h

¥ P(éq
LK) = 1,2

Qo T
Ry r‘aa‘_lan}g

D> x = ¢4

()
3\/_+3
2




R
... iy .

. - P A 1
1N A5 [
J»‘] * : \._......-
S e
0 ]

P

s

[N ‘

- A I & ?f

5 ‘1 ) '|' #ro
viea N Lot ._
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“COS 9

bl -.\-

eSinQ

o S S
yio ] sing : ¢os O

Page 93 of 104

;\7'—-—- c038+y91n~9i-—>( )
Y = x$1119+yr_q‘<9—>(2)

(1) =X = xﬁcos?@;%?‘afasin 6

Ty
"7 T
;e
[
[ f_ -
- g - Lt b i [l
iy = L T s > | & " ra ¢ =7 1S
y r= e --.I"-‘:" b 'I‘. ," [ ] ! L= "’i<.'
O giEaeet F Vot g . - -~
L aly om0 . o ) — - s
~ ~ il.-' LR e L h el R
Joing 1 . O g i 2 - n
& ARG~ Bt 4 °
PSS 3 IS - e v 1 ] e I}‘ L R
& g LA ) - Ly . ki
A ;- ._. = o T - 4 "
Wl 'COS"Q g |

tr-rft - k) cos 6 ->-<z>

..é.+ (5 2) smg

Please visit for more data at: www.pakcity.org
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The Studentq Companion of Mathematic s X1l

I T -
= -— ——l o T Z -
(2) =V =—(4 )*»ln(l( )(()s()

' ;")43‘/—
} "(.z 2

v + =3+ 3V3
T2
Q 10 ldentrfy and sketch the cu;;é xy B—“ sem—————— s
Solution - - o — M
Solution:
Xy = 9

104

xy - 9=0- (4)

Ax* + By? +ny+Gx+Fy+C__0
A=PB= G = F=0 o
H-—].,C::-._g |

tan29i:-.-_H
' A—B

tan 20 = .___L

0-0
tan 20 = o

26 = tan™" (co) ' . .

1

Please visit for more data at: www.pakcity.org
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The Stuaents’ Lompanion of Mathematics Xit

__‘__——-“_' R e i A W W e et e i, i

T s ettt oSO
2'9.\'—" ’Z
o
0 =7 _
X Ty T
'#;w cos® | —sing

Y =x cos6 + ysing > (1)
y = —xsinf +ycosf — (2)

\ y sin & cos 0

(1) = —-;x,cos4+ysl1_1'1-i- o

= (HoE

= X

.‘ 2/ T\2
! Xt o o . ey

(2).=Y = —xsin-=+ ycos— N
R 4 I ’

ol &

Y_—x+y . ﬁ
XTI\ [Y — X

0=(5) ()=

AN DA

yz_xz' L
2_ i

+by9

y: x%

— :1

1818

Comparing with

y: x? .

azhﬁhl | | ...

a* = 18 and b? = 18
Centre = (0,0) |
Which is the equation of hyperbola

Please visit for more data at: www.pakcity.org
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r) The Students’ COMPAIIIEr =2 T g

Centre
*__: ’ ’_ T ."-‘l
0 -5 o] 5 10
X-axis
-5+V
¢ F
-10} \bo\“?\ "
>

{’\S |

Q.11 Through which angle the axes be rot@éﬁ about origin so that the

transformed equation of 9x% + 12xy + 4y* —x — y = O"dci‘e's not .

contain the term involving XY.

crm——
T ——

e

e —

e

|-

Ealution: | | Y g
Ox? + 12xy + 4y2'h-x —y=0

Ax® + By® + Hxy + Gx +Fy+C=0 :
A=9B=4H=12, = —1

JF=_1,C=_O =
tan 26 = LA - ’ |
A—B
tan29'-_..-.__1_2___ '
9—4
tan 26 ::E
| 5
29"-=tan“‘1}-?—'
5
1
9—-——-tan”‘1-1-%
2 5

Page 96 of 104

‘ (v) The latus rectur

5
@) 52
(c) 2>

(Vi) The eccentricity

(a) V5

(0)5

\Vii) The centre of e

@) (V10, v20)
v (=5,3)

Viii) The equation ¢

(a)x: _f_
| . :\.E\,E

' (C)x:+_2_

, — 5

%) axz 4 py2 + g
“Umbers that repre:
A a and b are non-

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

!

[

e 4y =3+ 6)

(

Page 97 of 104

Ik

P A it s A4 §
e T T T T

i = -
(i) If the eccentrucuty is zero ‘then the conic ic T
(a) parabola

(b) eIIipse )

' )
.(C) v circie ~ (d) hyperbola
‘(i) The focus of parabola x“ ~16yis |
@ (00 (b) (4,0)

(c) (—4.0) _ - (d) v (0, —4)
(,,,) The latus rectum and vertex of (y 3)? = —8(x 4+ 4) is
@)—8 @G —4) S o  (b) 8,(3,—4)
(c) 4, (=3, —4) ' ' - (d) v 8,(~4,3)

(N) The equatlon of tangent at (4 6) to the parabola y = 955 is

a) 6y‘-‘= —(?é -+-4r')3.f\ ; — Oy — '
@Iey= g T pakc,worg%(b)ay 9 —4)

(v) The latus rectum of elhpse | : ]@5 |

‘ (a_)';.,TE | _ _ R \&c;\& (b)\/_""
(c)iE o IR .’“'&be (d) none
(vi)‘The.eccentrici‘ty of the coﬁc J‘:. .3:: ;‘=_1is " )
@vs B 1 VA
©s5 \g EFI~ . (d)none
(vii) ,The centre of"ellipse (xlrg)z-'-l- (yzog)z = 1is. _
AWvz) o o (bIG3)
0V (-53) o \ (d) none
(viii) The equation of directrix for the conic f-z- + —3 =1is
hM5+F I (Mx—+£
-(C)x._+_\?___ . ' (d) v x = £2V2

(Ix)ax2+by +gx+fy+C'"OWherea b, gfandcarereal

\
‘Mbers that represents hyperbola if
a) “and b are non- -zero and of same sign

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

(d)\/3x-—4y+12-0'.




Ch=09. Parabola, Ellipse and Hyperbola

i
i
i ;

lx=2y4.23

Tb) / a and b are non-zero and of different sign . T,
(C)Eithera:.—..(lor'b'-—‘—() (d)a=b=0
2 2 . l
(x) Auxiliary cjrcle of ellipse %- + -Jé“ =11s —
(a) x* + y* =36 (b) x* +y* = 25
(c)x*+y* =5 AV x*+yt=6
_n)? ~k)?
(xi) The equation of directrix for (xp;l) | (yqf) =lare. _ Wherg
q>p.- |
(a);-‘:::g (b)X—h:_—l:-g I
OV y—k =2 | (d) x —h = +2
(xii) The vertices of hyp-erb.olaf : ' f = 1 are | :
(@) (45,0) o (b) (0,45)
()v (0,£4) S (d) (£4,0)
(xiii) Conjugate hyperbola to x: - y: =1 i s ‘ S |
@=L =1 - P 2
Y
(C) x2 y? _ . o L \bo\ o
s s QY none
zxiv) The eccentricity of recta_ngularhsgﬁp\b‘ola is
a) 1 ' “(b) 2
(c) V3 (d)‘\/. \/E
xv) Th i ort A, i - W |
f )) € equation of tangent to r —--1‘at (\/E, 0.) IS |
a)x =6 L L
)y =+6 Iy x =6
N | - (d) none
(xvi) For what value of k, v.= ki | x° 2
. - » Y= Rlstangent to the ellipse - 3; =11is
(a) v +3 L
47 ., (6) £5
( S - | - (d) none
XVii) The equation of t x2  y2 |
angent to — — 5 = lwithslope2is______— |

(b)y=2xim |

(XVii) The equation of (d) 7 y = 2x + V55

Xy =c?y
(a) parabola ' ~Presents

(b) ellipse ‘ | !

Please visit for more data at: www.pakcity.org
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\“/ ¥ Cre T e .
_ e M (d) circle
- (xix) If_orlgln Is shifted to (2,3) then Ccoordinates of (5,6)
2’2 “y al'e
(a) (4 4)) (b) v (3,3)
() ( (d) none
(xx) If xy- coordlnate System is rotated atan angle of = , transformation for
absussa IS
! !
@x=2-2 - VxoZ Y
2 V2 (b) \/ X e Y_
X'y » 2 2
(c) 3 3 - - ~ (d)none

—m—e
———n

——

e

Q. 2 Find the foci, vertices and directrices for the conic

Tx-5)?2 | (y+3)2 ' 2, 2
(a) > e 1 - .. S (b)'.(x-:l») | (J/'i";) -
solution: — )

(x—5)? '-(y+3')2;=' v

(@) 25 - 16 '_ "' 3
(-5 = )2 ¥
25 16 Y

o
Compar’ing with Q\b .
x—-m? k)’ \‘ﬁ |
a2 . b2 @ "
a* =255 a =45

b =16=b=4

Centre (A, k) = (5,—3)

| 2 _ (;2._ b2
c=vV25-16 =3

c 3
e::-—-:_._
a 5

Major axis is parallel to x-axis

Vertices (h + g, k) = (5 + 5,—3)

=(10,-3) and (0, —3) .

C‘)"E’-'rtlces (hk+b)=(5-31t4
SG~7)and (5,1)

Please visit for more data at: www.pakcity.org
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The StUdenIS LTI TT | B
B .
Foci (h £ ¢, k)= (=3 3)

= (8,—3) and (2,-3)
Equation of directrices: -

(o) &2 _ @+n? _

Lo 9 16 |
2 e —1
Comparing with -
(x —h)? * (y — k)2
az BE 1

ce

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

b

gy —

\\

\

2
2 =

ntre (h; k)

2.—:.-—'612"}'[)

-__.-(_—-7,-—-7)
Foci_(h+c,1
:(-_"9:—'7)
Equation of |
a
‘x=h =
e
= 4+3
TS
3
A = 4+'9
— 5
X == 4_|_9
r 5I
x_-—_.___l_g{’x
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The ws=—-_ ——n LT M Mlaiematics X
/ | R e e R ‘ P
2 ; : :I 3 3 [ o SRR

a

1)2,16=>b 4 !

, 2 \
L.Z::(lz"l'b |

= TF16=5

s e . —
e i e A e AL STt e e T W~ e e T, ik T i

5
=373

C
T a

' I
1 .

Transverse axis is parallel to x-axis
{ vertices(h-l-ak)—( 4“‘3"‘7)
- =(-7,-Dand (=L=7) Y Tt
| rc(iic k) = (~4E5,° 7) S

| =(=9,-7) and (1, -7) >

Equation of directrices: ~ ~  F

1x=hi; _ &
| | Z

=
Il
I

e

I+

o<
1
l
B
I+
O U] O Wl ul| w

B e

Please visit for more data at: www.pakcity.org
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T W et S e g e

T == = daQL — e o Bl —7 2 — 3%
Q.3 Find the condition of tangency the line y = x.;&c. s tangent to the - i) 5 Y

conic | \bc’\ -:-l;y35 2
(i) y° = 10x (ii) 2x% + 3y%2 = 6 ﬁﬁbsxz — 7y% =35 vy — -EE
-..-..-::.:;....:;_L S —— 2. = = 35 35 35
Solution: | QD x2 i
y=x+c - 1
Comparing withy = mx + ¢ Comparing with
m=1landc=c T _ x* y?
i) y* = 10z | : ®=7and b2 = 5
y¢ = 4ax ' | "
2 _
4a.:-.10:-.,a:,§ o @Pm? — p?
7 " = AN 2
: (MD(D2 -5

d 1 02 * 7 - S
£ ! =

I 4 2

SEv2

5 GF
€= ;f'. | "ing the transfo

2 > (- 3. )
3 ) o M
(ii) Zx% + 3y* = 6 (h k)on: ;o

= (=5,3)

Please visit for more data at: www.pakcity.org
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at  b?
* =3and b? =2

Cz = (3)(1)2+ 2 B .' | ( ..
cZ=5 =~ . ‘
| C = i_‘\/g i P | | ..
INgent to th, (iii) 5x* — 7y? = 35
- ~-by35 - R |
~| 35 35 35
2 .2 | A

.ji__)_}_z 1. e QQ} .
Comparing with D
fi y2 o |
a2 pz

a°=7and b? = 5.

CZ:;:’]._S'

M%m:;_: = T‘M

(c+5)7 _ @=3)° _ 1 when new origin

Q.4 Fing the transformed equation of : 7 5

Please visit for more data at: www.pakcity.org
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r=X+h=2x=X+{—2)= 47"
V:—“)’-!-k':)y._-—:)f'.{_.g

x+5* ¢=3°_,
7 5
(X -5+5)* (Y+3-3)°
7 5 -
Xx? v . |

!
. ' [ -
7 5 E
] ’f
* J * ' ] s
. . ' : . .u' J.'
; Tk o 5 4 5

— —— 7 _:!’,

=1

Q.5 If xy- axes area rotated through angle 9 flnd coordrﬁa’te,a m

'|

coordlnate ls( ~2 7) ande = 45°. L T A

Solution:.

x . |cosb ',"-—-S'in'Q Tk
y s - Jesd . K
x-XcosQ Y51n9->(1) | O{‘
¥ = XSln9+YC059r,_> (2) :

*1) = (——an abdgiiage; &
(1) = X = 7333(:05 45'*’ — 7 smzﬁ
X = —2(

H
1

e

yo 2 7 | | .
""""“"'"—--1-‘:.]_“._____ , ' . '

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





