HYPERBOLA
, ECCENTRICITY, LATUSRECTUM, DIRECTRICES)

\/X2+y2 —\/(X—1)2+(y—3)2.=\/§ 1s

1).  The length of latus-rectum of the conic

1) \/E 2) \/g 3) 52 4) cannot be evaluated.
Key (2
Sol The given conic is hyperbola
2a=5 and 2ae=+10
—e=2

Length of latus-rectum = 2a = V5.

2). If point P(x, y) is such that it moves on a hyperbola

\J(x—3>2+(y—4>2—Jx2+y2} S

then number of possible integral values of k is
Key 3
Sol IPS; — PS;,| = const (A)
for hyperbola
K+1<5 ,k<4
-2 <k <2 No. of integral values is 3.

3). Ifeis the eccentricity of the hyperbola (5x - 10)? + (5y + 15)? = (12x - 5y + 1)?

then 21—536 isequalto .............

Key (5

Sol Equation can be rewritten as \/(x ~2) +(y+3)°

_13]12x -5y +1
5 13



So,e=—.

4). Length of the latus rectum of the hyperbola

(10x—5)% +(10y—2)% =9G3x+4y—7)% is

282 141 228 822
1) == 2) — 3) =2 4) 22«
()100 ()100 ()100 <)100
Key (1
Sol
(10x—5)2 +(10y —2)%® =93x+ 4y —7)>
2 2 2
Given, hyperbola :[x—l} +{y—l} =2[3x+4—y_7}
2 5 4 5
—Given curve is a hyperbola where focus is Bﬂ and
directrix is 3x+4y-7=0. Lotus rectrum is a line passing through
the focus and parallel to the directrix.
. 1 3 1
=Eq. of the latus rectum is y——:——{x——}
5 4 2
5). The eccentricity of the conic defined by
s +(-27 (=57 (=573
1)5/2 2)5/3 3) V2 4) J11/3
Key (2

Sol  Hyperbola for which (1, 2) and (5, 5) are foci and length of transverse axis 3.
2ae=5 and 2a =3 e=5/3

6). The equation of the transverse axis of the hyperbola



1s
)x+3y=0 2)4x+3y=09 3)3x—-4y=13  4)4x+3y=
Key (3
Sol  (x=3) +(y+1) =(4x+3y)’

(x=3) +(y+1) =25(4X;3yj2

PS =5PM
directrix is 4x + 3y = 0 and focus (3, - 1)

So transverse axis has slope =% and equation of transverse axis y+1= %(x -3)
7). The eccentricity of the hyperbola 0x? —16)/2 =T2x+96y-144=0 is
3 2) 4 36 43
)2 ) 2 LR
Key 4
Sol  The given equation can be written as

(x=4) (»+3)

16 9

2

1

1649 5
16 4

Therefore, the eccentricity is given by e=

8).  The eccentricity of hyperbola given by the locus of point of intersection
of lines \/3x—y =437 and \3cx+1y =43 (where ¢ is a parameter) is

)3 2) 2 3) 4) %

Sl

Key (2
Sol By eliminating t from the given equations we get

The eccentricity of the conic defined

by ‘\/(x—1)2+(y—2)2 ~Jo—5P+(r-57]=3

9). Consider a branch of the hyperbola x> —2)? —22x—4+2y—6=0with vertex
at the point A. Let B be one of the end points of its latus rectum. If C is the



focus of the hyperbola nearest to the point A, then the area of the

triangle ABC is
fz 3 {2 3

Key (2

Sol x2-247 x—2(y> +22y) = 6
= (x-V2)P-2y+2)P-2+4=6
= x-"2)P-2(@y+2)Y=4

:><x—4ﬁ)2_(y+2ﬁ>2 »

b?=a?(e?-1)

—=2=4(2-1)
=er-1=1/2
e =3/2

area = % (a e—a)xb¥a
=(—-1)= (\E—l]

10).  For the hyperbola where the value of ~ changes,

which of the following remain constant?

1) Abscissae of the vertices 2) Abscissae of the foci
3) Eccentricity 4) Directrices

Key (2

Sol Foci =(+ae,0) :(J_r a2+b2,0)

= (J_r\/cos2 a +sin’ a,O) =(41,0)



11). The equations of the transverse and conjugate axes of a hyperbola respectively

are X +2y-3=0and 2x - y + 4 = 0 and their respective lengths are +2 and
% The equation of the hyperbola is

1)%(X+2y-3)2-§(2X-y+4)2=1

2) % (2x -y +4) - % (x+2y-3P=1

3)2(2x -y +4)*-3(x + 2y -3)* =1
4)2(x +2y-3)*-32x -y +4) =1
Key (2

Sol The equation of the hyperbola is
(|2x—y+4|j2 [|x+2y—3|j2
o) U )
2 (2 ljz
2 32

12). If the equation to the hyperbola is 3x*—5xy—2y° +5x+11y-8=0

then equation to the conjugate hyperbola is
1) 3x° =5xy-2y" +5x+11y-16=0

2)3x" =5xp -2y +5x+11y-12=0

3) 3t =5xy =2y +5x+11y-4=0

4) 3x* =5xy-2y" +5x+11y-20=0

Key (1

Sol
3¢ —5ay —2y° 4+ 57 + 11y + ¢ = 0 be the equation to the pair of asymptotes
then ¢ =-12. And hence equation to the conjugate hyperbola
is 31" — 5y — 2y + 52 + 11y —16 =0
13). A hyperbola has centre 'C' and one focus at P(6,8). If its two directrices

are 3x+4y+10=0 and 3x+4y—-10=0 then CP=
1) 14 2)13 3)10 4) 11



Key (1
Sol
2—ﬂ—4 = a=_2Zg, F
e " isnearest to Sxt4y-10=0
iaé—izgiézﬁ,a:&ﬁ
&
CFP=ge=10

2 2
x° oy .
T =1 such that OPQ is an

equilateral triangle, O being the centre of the hyperbola, then the eccentricity e
of the hyperbola satisfies

14). PQ is a double ordinate of the hyperbola

2 2 3 2
1 1<€<— 2 e=— 3 e=— 4 e>—
) 5 25 ) Ve
Key (4
3 1 1
Sol Let P be (\/§1,1) then {—2——2}:—2
a b )
ERER
a b
1 4
:_2>§:>62>§

15). The transverse axis of a hyperbola is of length 2a and a vertex divides the
segment of the axis between the centre and the corresponding focus

in the ratio 2: 1, the equation of the hyperbola is

1) 4x* -5y* =4a’ 2) 4x* -5y’ =5a’ 3) 5x* -4y’ =4a® 4)
5x* —4y? =5a’
Key (4
Sol Clearly 2 _, o e=2
3 2
s=(2.0)
2

. .o 2a
Directrix i1s x=—



- equation of hyperbola will be (x —%aj +y’ = %(x —%)

Which reduces to 5x* —4y* =5a’

16). If the latusectrum of a hyperbola forms an equilateral triangle with

the centre of the hyperbola, then the eccentricity is

N B+l J13+1 -1
1)—2\5 2) el 3)—2\5 4)—\5
Key 3
Sol tan3°=(b /a):L:a (ez _1):>\/§e2—e—\/§=0
ae NE) ae
11412 14413
23 23

17). A hyperbola has its axes along the coordinate axes, length of latus rectum is 8
and conjugate axis 1s half of the distance between the foci. Then the eccentricity
1s

2 4
1) = 2) = 3) = 4) 2
()ﬁ )\/5 )\E ) 3
Key (1
2
Sol ELA
a
=b'=4a = e (1)
and 2b=ae
ae
:>b=? ------------- (2)
From eq (1), we have a’ (e2 —1) =4a
4
:>a:ez—l """"""" (3)




19).

20).

From eq (3) and (4), we have

4__16

2

ef—1 e

=e’ =4’ —4

oD e=—fF

B
18). A hyperbola has center C and one focus at P(6, 8). If it’s two directrices
are 3x +4y +10=0and 3x +4y — 10 =0, then

1) CP=10 2) eccentricity = /5 3) CP = 1) eccentricity =
3/2

Key (4

Sol  A.M of distances of focus from two directrices is CP i.e. 10

.. 2
CP/distance between two directrices = (eccen;ncny)
LY
4 277
_ 22 21
The foci of the ellipse 2 +2_ =1 and the hyperbola *— -2 - _— coincide then
16 p2 144 81 25
the value of »* is
1)1 2)5 3)7 49

Key (3
Sol 16— =18l g

o) 2

The radius of the circle passing through the foci of the ellipse ; j 3; =1 and

having centre at 0,3 is
)3 2)43) 5 4) 24/3
Key (2



Sol

21).

Sol

22).

Sol

a’ —b?
e— 5 :>ae:\/16—9:\/7

a

-. Foci #+/7,0 lies on a circle with centre 0,3

S r=7+9=4

If the focal distance of an end of the minor axis of any ellipse (referred to its
axes as the axes of x and y respectively) is k and the distance between the foci is
2h, then its equation is

2 2 2 2 2

2 2 2
DI+ =1 )L o ) LR A HE 2L o
) K kB +n ) K n -k ) — )k2 n

Key (3
B(0,b)

Focal distance a+e(o)=k
a=k
2ae =2h
ae=h
b*=a*(1-¢€)
b*=k>-h’

F is one of the foci of the ellipse where AB is the major axis and

CD 1is the minor axis and O is the centre of the ellipse. If OF =6 and the in-
radius of AOCF is 1, then the product of the lengths of AB and CD is

1) 60 2) 65 3)70 4)75
Key (2
ac==6
CF=a
r:é,rzl
S
=A=S
lx6xb:b+6+a




S5b=a+6
25b° =a* +36+12a

25(a2 —azez):a2 +36+12a
25(a2 —36)=a2 +36+12a

:>a=£, b=g
2 2

ABxCD =13x5=65

10

2y2

23). From any point P lying in first quadrant on the ellipse;—5+ﬁ =1, PN is drawn

perpendicular to the major axis such that N lies on major axis. Now PN is
produced to the point Q such that NQ equals to PS, where S is a focus. The

point Q lies on which of the following lines

1) 2y-3x-25=0 2) 3x+5y+25=0 3) 2x—-5y-25=0 4) 2x-5y+25=0

Key (2
Pl
s
k s
Ok
Sol
a’ =25
b =16

Let point Q be (h, k), where K <0

Given that |K|=a+eh(as x, =h)

—y=a+ex

10



11

—y=5+§x
3x+5y+25=0
24). The locus of the point of intersection of the line and
\/gKX+Ky—4\/§=O is a hyperbola of eccentricity is
1 2)2 3)2.5 13
Key (2
Sol RoVroy 4B
43 Bx-y
2 2
3 -y =48 T o]
16 48

48=16(e’-1)=>e=2
25). If (5,12) and (24,7) are the foci of a hyperbola passing through origin , then its

1) Eccentricity =—“i’386 2) Eccentricity =—‘i’§6

3) Length of latus rectum =£61 units 4) Length of conjugate axis =+/242
Key (2,3
Sol  |sP-s'P|=12
2ae =+/386 e:——3§§ 2a=12 a=6

2b° 121

a 6

26). A hyperbola has center C and one focus at P(6,8). If it’s two directrices are

3x+4y+10 = 0 and 3x+4y-10 = 0, then

1)CP =10 2) eccentricity = +/5
3)CP=8 4) eccentricity = /5 /2
Key (1,2

Sol A.M. of distances of focus from two directrices is CP i.e. 10

11



12

(eccentricily)2

CP/distance between two directrices = 5

10 ¢
3—:—3@:\/5
4 2

27). A hyperbola having the transverse axis of length %unit is confocal with

the ellipse , then
1) Equation of the hyperbola i X—z—y—z—i
quation of the hyperbola is 2= == =2

2) Eccentricity of the hyperbola is 4

3) Distance between the directrices of the hyperbola is % units

4) Length of latus rectum of the hyperbola is 1?5 units
Key (2,3,4
2 2
Sol Ellipse is XZ + y? =1

Here E:1—e2:>e=1
4 2

Foci are (+1,0)

Now the hyperbola is having same focus i.e. (£10). Let € be the

eccentricity of hyperbola
2ae, =2

But 23:% So, €, =4
b2 —a?(e?—1) = (16 -1) = 2
a’(e? 1) 1618-1=15

So, the equation of the hyperbola is

Xy X y_1
115 1 15 16
16 16
) ) ) a 1 .
Its distance between the directrices = — = = —units
e, 2x4 8
2b?
Length of latus-rectum = o
2x15x4 15
= = —units
16 x1 2

12



13

28). The equation 16)(2—3y2

—32x—12y—-44=0 represents a hyperbola with
1) length of transverse axis = 2\/5 2) length of conjugate axis = 8
3) centre at (1,—2) 4) eccentricity = \/E

Key (1,2,3)

Sol x=D" (y+27 _,

()

2a=243,2b=8
Centre (1,-2)
e=+19/3

29). For the hyperbola 9x2 —16y2 —18x+32y—151=0
1) one of the directrix is x =% 2) Length of latus rectum =%
3) Fociiare (6, 1) and (- 4, 1) 4) eccentricity is i
Key (1,2,3,4

(-1 (y-1)

Sol Given hyperbola can be written as 5 9 =1
X_2_Y_2:1 {where X=x-1,Y =
16 9
y =

1}
2
e= 1+b—2: /1+2:E
a 16 4

. . a
Directrices are X =+~
€

16 21 11
= =

13



14

2
Length of Latus rectum _2b°
a

N | O

and focii are

= X=*ae,Y=0 = (6,1)and (-4, 1)

= 3x —4y=13

30). If the latusectrum of a hyperbola forms an equilateral triangle with

the centre of the hyperbola, then the eccentricity is

-1 3+l J13+1 -1
1) —— 2 3) —— 4) =
) 23 ) 23 ) 23 ) 3
Key (3
SO] tan30:(b /a):L:a (62 _1):>\/§ez—e—\/§20
ae J§ ae
=li\/1+12=1+\/g
23 23

31). Let the length of major axis of a ellipse equal to the length of
transverse axis of a hyperbola and their director circle have
radius equal to 2Rand Rrespectively. If e ande,are the

eccentricities of the ellipse and hyperbola then correct relation

IS
1) 4612—622=6 2) elz—4eZ2=6
3) 2¢’-e’ =4 4) 4e,>-e’ =6
Key (4
Sol x—z+y—z:1 and xz—y—z 1
a b a B

a’+b*=4R’ :a2(2—elz) and az—BzzR2:a2(2—e22)

14



=4de,’—¢ =6

2 2 2 2
32). |If radii of director circles of X—2+Z—2=1 and X—z—(g)z =1 are 2rand r
a a !

respectively and ¢,ande, be the eccentricities of the ellipse

and the hyperbola respectively then

1) 2¢2 -2 =6 2) & —4e> =6 3) 4¢2-¢2=64) none of these
Key 3

Sol  Equation of director circles of ellipse and hyperbola
are respectively.
X*+y?=a’+b*>  and x*+y’=a’-b
a’ +b? =4r’ (1)
a’—b>=r> ~+(2)

S0 2a% =51

S A LA -
5 5

So 4ei—ei=4x§—g=£=6
5 5

15

33). The equations of the transverse and conjugate axes of a

hyperbola are respectivelyx+2y—-3=0,2x—y+4=0, and their

15



Key
Sol

34).

Key

16

2

NG

respective lengths are /2 and . The equation of the

hyperbola is

(1) %(x+2y—3)2 —%(2x—y+4)2 =1
(2) %(2x—y+4)2—§(x+2y—3)2 =1

(3) 22x—y+4)% —3(x+2y-3)% =1
(4) 2(x+2y—-3)% —32x—y—4)% =1
2
The equation of the hyperbola is
(2x—y+4j2 (x+2y—3j
o) U )
1 1
2 3
Or %(2x—y+4)2—%(x+2y—3)2=1

Let F,F,are the foci of the hyperbola f—6—%:1 and F,,F, are the

foci of its conjugate hyperbola . If ¢, and e. are their

eccentricities respectively then statement which holds true
1) Their equation of asymptotes are different 2) e, > e,

3) Area of the quadrilateral formed by their foci is 50squnits

4) Their auxiliary circle will have the same equation

3

16



Sol

35).

Key

Sol .

36).

Key
Sol

17

¢, :% , F.=(5.0) and F,=(~5.0)

W | »n

ecz

F; =(0,5) and F, =(0,-5)

Area of EFFF,=50

For each positive integer », consider the point Pwith abscissa
n on the curve y*—x>=1.If 4 represents the shortest distance

from point Pto the line y=x then lim(nd,)has the value equal to

n—>0

1 1
W2 2 3) 2 40

Curve is rectangular hyperbola

n—~n*+1

Perpendicular distance , 4, =

S

1 B

lim(n.d,)=1lim— ‘x/n +1-— n‘ —lim = ‘

n—>x0 I’l*)OO

It H(x,y) =0 represents the equation of hyperbola and
A(x,y)=0,C(x,y)=0 the equation of its asymptotes and
conjugate hyperbola respectively the for any points (a,p) in the

plane ; H(a,p), A(a,B).C(a,p) are in
1) Constant 2) H.P 3) GP 4) AP

3

Hyperbola + Conjugate Hyperbola = 2 Asymptotes

H(a,B)+C(a,p)=2 A(a, B)

17



18

37). If the eccentricity of the hyperbola x2—yzsecza:5is J3 times

the eccentricity of the

ellipse x?‘seczaer?‘ =25,then the value of « is:

(1) 7/6  (2) n/4 (3) 713 (1) 712
Key (2

Sol

2 2
555 _ y2 5
COS O

c052a+1:e12

x2 +2 =25
cos“a |
1(1—e2)cos2 a=e2 =sin’a
2 2
2

e = 3e§ = cos2

a+1

:3—3cosza:>cos2a:%

1
= cosa—F—=

NG

CHORDS

38). Locus of the mid points of the chords of the hyperbola x” — y* =a’ that
touch

the parabola y* = 4ax is

1) X(x — ) = y° 2) yA(x —a) = X’
3) x}(x —a) =y? 4)y3(x —a)=x°
Key (2
Sol Let the mid point = (h, k)

18
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. Equation of the chord xh — yk = h? — k?
yk = xh + (k* - h?)

:&+(k2—h2) k2 —h? _ﬁ
k k k h
= k’h-h’=ak’= k*(h-a)=h’.. x*=y*(x-a)
39) The locus of the mid points of the chords passing through a fixed point

2 2
(o, B) of the hyperbola *, —¥_ =1 is
a2 p2

1) a circle with centre (%gj
2) an ellipse with centre (%%j
3) a hyperbola with centre (%gj

4) straight line passing through (%%}

Key (3
Sol Let (h, k) be the mid point
Tos, = vk M K )
1 a2 b2 a2 b2 e

Which is a hyperbola with centre (%%j

40). IfP(0;) and Q(6,) are the extremities of any focal chord of the

2 2 0,+6 _
hyperbola ™. —~_ =1 then cos>™ = coszu, where A is equal

212 b2 2

to
’+b’ a’+b’ a’+b’ a’+b’
) 2 3
) a’ ) b ) ab ) 2ab
Key (1
Sol Equation of any chord joining the points P([! 1) and Q([19) 1s,

19



a 2 b 2 2

If it passes through (ae , 0), then

e’ cos’ 88, )_ cos’ 6,+6,
2 2

2ot
a a
41). If a, fare the eccentric angles of the ends of a focal chord

2 2
of the ellipse * - Y =1, then the eccentricity of the ellipse is

a2 b2

sina —sin sina +sin
sin (a + ) sin (a + )
cosa —cosf cosa +cosf

3) ————— 4) 22 TR
cos(a + B) cos(a — )

Key (2
x e+pPYy ¥ fot+p -
S 1 — 08 5 +Es1n T =Cos 5
0 cd
- (az.0)
Passing through
42). The area of the parallelogram formed by the lines £+% =1
a
. . . X2 2 . ..
and the directrices of the ellipse 5 —Lz =1 with eccentricity ,
a“ b
¢ and a, b being positive is
ab 4ab 2ab 9ab
) — 2) — 3) — 4) —
e e e e
Key 2
Sol

Solve directrix and lines

Az(g,b—b/ej B=(—ﬁ,b—b/ej c:(—ﬁ,é—b),
e e e e

D:(ﬁ,—b—b/ej Area of ABCD =4ab/é’

e

20

20
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43). If a chord joining P(aSec6,atan0), Q(aSeca,atana ) on

the hyperbola X2 —y2 = 612 1s the normal at P,thenTano =

1) TanO(4sec’ 0+1) 2) TanB(4sec’ 0-1)
3) Tan6(2Sec’6—1) 4) Tan0(1-2Sec0)
Key (2
Sol Tano—Tan® _ Tan® _ 1,5 Tanf=-kTan® and
seca—secH secO

seca—secO=ksecO
~.(1=k)Tand = Tanar — 1. (1+ k)secd = secar — 2.

[(1+k)sec9]2 —[(1—k)Tan9]2 = sec? o—Tana
=k= —2(sec2 0+ Tan29) = —4sec2 0+2

From (1) Tanc = Tand (1 + 4seco? —2) - Tane(4 sec6? —1) .

44). If two conics a,x*+2hxy+b,y’ =c, and a,x’ +2h,xy+b,y’ =c,
intersect in four concyclic points, then
1) (al—bl)hzz(az—bz)h1 2) (al—bl)hlz(az—bz)h2
3) (a,+b,)h, =(a, +b, )h, 4) (a, +b,)h, =(a, +b,)h,
Key (1

Sol
On removing Xy terms by multiplying ax*>+2hxy+b,’=C, by h, and
a,x” +2h,xy+b,y* =C, by h, and
subtracting we have

(a1h2 —azhl)x2 +(b1h2 —bzhl)y2 =Ch, -C,h,
Now this will represent a circle if coefficient of x*> = coefficient of y*
ie. ah, —a,h, =bh, —b,h,
i.e. (a,—b,)h, =(a,-b,)h,

45). The transverse axis of a hyperbola is of length 2a and a vertex divides the
segment of the axis between the centre and the corresponding focus in the

21
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ratio 2: 1, the equation of the hyperbola is

1) 4x* -5y’ =4a’ 2) 4x* -5y’ =5a’
3) 5x> -4y’ =4a’ 4) 5x* -4y’ =5a’
Key 4
Sol Clearly 24 = e=3
3 2
{30
2
. P 2a
Directrix 1s x="

- equation of hyperbola will be [x —%a) +y’ = %(x - %a)

Which reduces to 5x* -4y’ =5a°

46). A chord of the hyperbola x” — 2y = | is bisected at the point (-1, 1).

Then the area of the triangle formed by the chord and the coordinate axes
1s
1)1 2)2 3) 12 4) 1/4

Sol Equation of the chord as S; = S;; = Req Area i

47). A tangent to the circle x> + y? = 4 intersects the hyperbola x> — 2y? = 2 at

P and Q.
If locus of mid—point of PQ is (x” — 2y”)” = A (x* + 4y?) ; then A equals
1)2 2) 4 3)6 4)8

Key (2

2 2

Sol  Equation of chord of hyperbola X?—yT= 1, whose mid—point is (h, k) is

hx 0K
2 Y 2 1
ﬁ_kz
It is tangent to the circle x>+ y> =4, then |-2—|=2

22



23
h? ’ 2
3(7—1(2] =4 (h?+k2j:> (x2 - 2y?)? = 4(x> + 4y?) =>A=4.

48). The locus of the middle points of chords of hyperbola
3x2 - 2y2 +4x—-6y=0 parallel to y=2x is
1) 3x—4y=4 2) 3y—4x+4=0
3) 4x—4y=3 4) 3x—4y=2
Key (1

Sol Let locus be P(h,k), T=s,
3hx —2ky + 2(x +h)—3(k +y) = 3h? —2k? +4h — 6k

Slope = 3h*2
2k+3

=2=3x—-4y=4

49). If o +p=3n then the chord joining the points & and g for the

2 2
Hyperbola . —¥_ =1 passes through
a2 b2
1) focus 2) centre
3) one of the end points of the transverse axis
4) one of the end points of the conjugates axis

Key (2

Sol (i) Equation of chord joining o and p is

ECOS(OL—_B] Y sin(a—ﬂgj = cos(a—ﬂgj
a 2 b 2 2

If passes through the centre (0, 0)

2

2
50) If a variable tangent of the hyperbola %—%: 1, cuts the circle x* + y* =4

at point A, B and locus of midpoint of AB is 9x* - 4y? - A (x> +y?)*=0
then A is ....
Key (1
Sol

23
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Equation of chord of circle with midpoint (h, k) is xh + xk = h? + k?
or

o 2 2
y= (?hj X+ h ;k , it touches the hyperbo

51). If (asec 6, b tan 0) and (a sec ¢, b tan ¢) are the ends of a focal chord
2 2

£f Y 1 th 9an? ]
0 2 12 , then tanztanz equal to

e—1 1-e 1+e e+1
D P S Yo

Key (3

Sol Equation of chord joining 6 and ¢

0-¢ y. 0+d 0+
2

X
—COS ——Ssm 5 =CO0Ss

eCOS;q)—COSe+¢
2
COSL_(I)
2 _1
COSe+¢ ©
2
60— 0+

cOS—— —CcOS———
2 2 _l—e

cosu+cose+—¢ I+e
2 2

ZSingsin9
27y 1-e 0, ¢ l-e
0 b =1 tanEtanE=—1
2C0S—COS— +e +e
2 2

Since the chord also passes thru (- ae, 0)

Similarly as above, we get tan Qtan & = 1¥€
22 l-e
53). For a given non-zero value of m each of the lines 5_% = mand§+% -m
a a

24
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2 2
meets the hyperbola I

=1 at a point. Sum of the ordinate
a2 b2

of these points, as m varies is

1)a(lJrrnm ) 2)b(lznm ) 3)0 4)a2;b
Key (3
Sol Ordinate of the point of intersection of the line 2—% =m and the
hyperbola
1s given by
(E—XJ(E—X+ 2yj =1 1.e. m(m+§j =1 ie y= b(l—mz)
a b/la b b b 2m

Similarly ordinate of the point of intersection of the line
L % =m and the hyperbola is given by
a

y:bmf—n

2m

. Sum of the ordinates is 0.
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