HYPERBOLA

5.3.1 DEFINITION

A hyperbola is the locus of a point in a plane which moves in the
plane in such a way that the ratio of its distance from a fixed point in the 4
same plane to its distance from a fixed line is always constant which is
always greater than unity.

Fixed point is called focus, fixed straight line is called directrix and
the constant ratio is called eccentricity of the hyperbola. Eccentricity is
denoted by e and e > 1.

A hyperbola is the particular case of the conic
ax + 2hxv+ byf + 2gx+ 2fy+ c=0
When, abc+ 2fgh- af — bg” — clf = 0i.e., A=0 and K > ab.
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N

Let S(a k) is the focus, directrix is the line ax+ by+ c=0 and the eccentricity is e. Let Ax;,y) be
a point which moves such that SP= ePM

ax +by +c
s
= (@ +)(x-B*+ @ - R = ax + by + O
Hence, locus of (x;,3,) is given by (&% + 8)[(x— A* + (v— B?] = é*(ax+ by+ O
Which is a second degree equation to represent a hyperbola (e > 1).

Example: 1 The equation of the conic with focus at (1, — 1), directrix along x-y+1-=0 and with
eccentricity vz is

@) x*-®=-1 (b) xy=1 (C) 2xy-4ax+ay+1-0 (d) 2xy+4ax-4y-1-0
Solution: (c) Here, focus (S) = (1, —1), eccentricity (e)=+v2

= Jx-B+m-R=e

From definition, sP=ePm

[(x-12 +(@w+1? = M
V12 +12

= x-D2+@w+D)? = (x-y+1)? = 2xy-4x+4y+1=0, Which is the required equation of conic
(Rectangular hyperbola)
Example: 2 The centre of the hyperbola 9x*-36x-16¢*+96y-252-0 S

(a) (21 3) (b) (_ 2! - 3) (C) (_2’ 3) (d) (21 - 3)

Solution: (a) Here a=9, 6=-16 A-0, g=-18, f=48, c=-252

ntre of hvperbola = (hf—bg gh—afj - [(@(4&—(—16)(—1&,<—1&(0)—(9>(48>] — (2
Centre of hyperbola = | =222 —5 ©9(16-0 9160 (2,3)

5.3.2 STANDARD EQUATION OF THE HYPERBOLA




Let S be the focus, ZM be the directrix and e be the eccentricity of the hyperbola, then by
definition,
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This is the standard equation of the hyperbola.

Some terms related to hyperbola : Let the equation of hyperbola is é—% =1
a

(1) Centre : All chords passing through C are bisected at C. Here €(0,0)
(2) Vertex: The point A and A" where the curve meets the line joining the foci S and S ' are called
vertices of hyperbola. The co-ordinates of A and A’ are (a, 0) and (— a, 0) respectively.

(3) Transverse and conjugate axes : The straight line joining the vertices A and A’ is called
transverse axis of the hyperbola. The straight line perpendicular to the transverse axis and passing
through the centre is called conjugate axis.

Here, transverse axis= A4 =2a
Conjugate axis = BB = 2b

(4) Eccentricity : For the hyperbola x —% =1

22
2 . . N2
We have 8 =2 —-1), e= 1+[£)j _ l+(Con1ugatmxnsJ
2a Transversaxis

(5) Double ordinates : If Q be a point on the hyperbola, QN perpendicular to the axis of the
hyperbola and produced to meet the curve again at @ . Then Q@ is called a double ordinate at Q.

If abscissa of Q is h, then co-ordinates of Q and @ are (hf\/hz—azj and (h—i’\/hz—azj
a a

respectively.
(6) Latus-rectum : The chord of the hyperbola which passes through the focus and is
perpendicular to its transverse axis is called latus-rectum.

2 2
Length of latus-rectum LL =L L, =&=2a(e2—1) and end points of latus-rectum L[aeb—j;
a a

2 2 2
L’[ae_ b J; Ll[— ae,b—J; Li[— ae—b—J respectively.
a a a

(7) Foci and directrices: The points Sae0) and S(-ae0) are the foci of the hyperbola and ZM

and ZM are two directrices of the hyperbola and their equations are x=2 and x=-2 respectively.
e e

Distance between foci 8§ = 2ae and distance between directrices ZZ = 2a/ e.
(8) Focal chord : A chord of the hyperbola passing through its focus is called a focal chord.

(9) Focal distance : The difference of any point on the hyperbola from the focus is called the focal distance
of the point.




From the figure, SP=ePM-= e{xl —fj =ex,—a, SP=ePM = I{XI +5j = ex;+a
e e

The difference of the focal distance of a point on the hyperbola is constant and is equal to the
length of transverse axis.
| § P— SP|= 2a= AA = Transverse axis
Example: 3 The eccentricity of the hyperbola which passes through (3, 0) and 3v2,2 is
(@) J3 (b) @ ©) \/? (d) None of these
Solution: (b) Let equation of hyperbola is x?/a?-¢?/6*> =1. Point (3, 0) lies on hyperbola
So, @_%:1 or 12:1 or #-9 and point 3J2,2 also lies on hyperbola. So,
a a
3W2)° @ _,

a® v

18 4 _
9 p?

Put 2 -9 we get, 10r 2-%:1 or -%:1-2 or %:1 or -4

We know that #? = a%(¢>-1). Putting values of a? and »?

4-9e*-1) or e2—l:% or e2:l+% or e:\/(l+4/9)ore:\/(13/9:§.

Example: 4 The foci of the hyperbola 9x* -16y* -144 are
(@) 4,0 (b) ©0.+9 () «5,0 (d) ©+5
Solution: (c) The equation of hyperbola is 1%-%:1.
Now, &2 =a%*e*-1) = 9=16e*-1) = e:%. Hence foci are @ag0) = [ﬂ.g,o) I.e., 5,0

Example: 5 If the foci of the ellipse X ¥ =1 and the hyperbola x v 1 coincide, then the

16 & 144 81 25
value of #? Is
@1 (b) 5 ()7 (d)9
Solution: (c) For hyperbola, * py_1
144 81 25
A- /m,B:\/E,elz B _ [, 81 _[225 5
25 25 A? 144 V144 4
Therefore foci = (iael,O):(i%z.g, J:(J_r3,0). Therefore foci of ellipse i.e., ¢4¢0-¢30)

(For ellipse a-4)
— e-3, Hence # :16(1—2j:7.
4 16
Example: 6 If PQ is a double ordinate of hyperbola ﬁz_%ﬂ such that CPQ is an equilateral
a
triangle, C being the centre of the hyperbola. Then the eccentricity e of the hyperbola
satisfies
(@) 1<e<2/V3 (b) e=2/43 (C) e=V3/2 (d) e>2/V3
Solution: (d) Let Aasecs, btand); Q@asecs,- btand) be end points of double ordinates and o, is the centre
of the hyperbola
NOW PQ-2btand; CQ=CP=\a? sed 0+ b tan® 0
Since cQ-CcP-PQ, - 4b*tan?0=a®sed 0+ b? tan® 0

P (a sec 6, b tan
= 3b%tan’ 0= a’ sec® 0 = 3b%sin? 0 = a° \ /\/f
= 3a%(?-Dsit0=a> = 3(® -Dsin*0=1 / C‘(O,o\L

Qa sec O-b




3® -1

=
e? -1

=sit <1

<3 = 92—1>% = e2>i = e>

3

5.3.3 CONJUGATE HYPERBOLA
The hyperbola whose transverse and conjugate axis are respectively the conjugate and transverse
axis of a given hyperbola is called conjugate hyperbola of the given hyperbola.

@sinf9<1)

2

NE)

S
0,-b

21B(0,b) y= b/e

Xe——F>X

W S 2P ok Y,
Fundamenta a b a* ¥ a b
Centre (0,0) 0, 0)

Length of transverse 2a 2b

axis

Length of conjugate 2b 2a

axis

Foci (= ag0) (0,+ be
Equation of x=tal e y=1b/e
directrices

Eccentricity O 24 b

IR

Length of latus 26° 24

rectum a b
Parametric CO- | (asecy,btang), 0< ¢ < 2r (bsecy, atang),0< ¢ < 27
ordinates

Focal radii SP-ex-a & SP-ey—-b& SP-ey+b

SP=ex+a

Difference of focal 2a 2b

radii

(SP-SP

Tangents at the x=-ax=a y=-by=0b
vertices

Equation of  the y=0 x=0
transverse axis

Equation of the x=0 v=0
conjugate axis

7| y=-be
B (0,-
P S
(0.-b)
Y
1 1

Note : U If e and e are the eccentricities of a hyperbola and its conjugate, then Zt T 1.
e

O The foci of a hyperbola and its conjugate are concyclic.
Example: 7 The eccentricity of the conjugate hyperbola of the hyperbola x*>-3y%-1, is




(@) 2 (b) % (c) 4 (d) 3

Solution: (a) The given hyperbola is %-%:1. Here 22-1and #* -1

: 1 a 2
2 _ 22062 _1 Z-1(e? -1 2= =—
Since & =a*(e ):>3 (e ) = e 3:>e\/§
If ¢ is the eccentricity of the conjugate hyperbola, then £ +-L =1
e e
- i: _L:I_E:l - €=2.
e/2 e2 4 4

5.3.4 SPECIAL FORM OF HYPERBOLA
If the centre of hyperbola is (h, k) and axes are parallel to the co-ordinate axes, then its equation is

2 2
(X_zl’) U 2") =1. By shifting the origin at (h, k) without rotating the co-ordinate axes, the above
a b
equation reduces to = X bﬁ_l where x= X+hy=Y+k.
a

Example: 8 The equation of the hyperbola whose foci are (6, 4) and (— 4, 4) and eccentricity 2 is
given by

(a) 12« -4y* - 24x+329-127-0 (b) 12* + 4y* + 24x-32y-127-0

(C) 12¢* —4y® - 24x-329+127-0 (d) 12+* —49? + 24x+329+127-0
Solution: (a) Foci are (6, 4) and (— 4, 4) and e-2.

6- 4 4+4
- Centre |s[ 5 5 J (L4)

S0, ae+1=6 = ae=5 = a=E and b=E\/§

Hence, the required equation is #=2°_ =9 4 or 12,2442 _24x+32-127-0

25/4  (75/9)
Example: 9 The equations of the directrices of the conic x* +2x-¢* +5-0 are
(a) x=+1 (b) y=+2 (€) v-+42 (d) x-+/3
Solution: (C) (x+12-y? -145-0 = — &+ L +£:1

4

Equation of directrices of i—ﬁ—l are y- +§
a

Here -2, e=v1+1=+v2. Hence, y—+T = y=+/2.

5.3.5 AUXILIARY CIRCLE OF HYPERBOLA

Let ﬁ—% 1 be the hyperbola with centre C and transverse axis Y

a (xy
AA. Therefore circle drawn with centre C and segment A4A as a

. : . _ 2 P (S (X A2 0X
diameter is called auxiliary circle of the hyperbola P 1 /\P\
a

Equation of the auxiliary circle is x* + ¢ = a*
Let ZQCN=¢




Here P and Q are the corresponding points on the hyperbola and the auxiliary circle (0< ¢ < 2x)
(1) Parametric equations of hyperbola : The equations x=asecp and y= btang are known as
the parametric equations of the hyperbola ﬁz—”z

7 =1. This ( asecy, btang) lies on the hyperbola for all
a
values of 4.
Position of points Q on auxiliary circle and the
corresponding point P which describes the hyperbola
and0 < ¢ < 27
¢ varies from Q(a cos @, asing) P(a secp, btangp)
z I |
0to 5
z I i
2 o~
- t0 F i I
2
377r to 2z v v

Note : U The equations x= acoshd and y= bsinhéd are also known as the parametric equations of

the hyperbola and the co-ordinates of any point on the hyperbola —z—gzl are
a
0 —0 0 —0
expressible as (acoshd, bsinhd), where coshd =€ and sinho =< _2e

Example: 10 The distance between the directrices of the hyperbola x-8 se?, y=8tansis
(@) 16/2 (b) vz

(c) 8J2 (d) 4,J2
Solution: (c) Equation of hyperbola is x=8secs,y=8tans = = 4

=sectd , = =tand
8 8

se?f—tan’0=1 = ﬁ !,2

g g !

- Distance between directrices = 22 = 28

-8/2.

5.3.6 POSITION OF A POINT WITH RESPECT TO A HYPERBOLA
X v
Let the hyperbola be = - =1.
Then PAx;,y) will lie inside, on or outside the hyperbola

=1 according as ﬁ;—%—l IS positive, zero or negative.

4 o P(outside

P
(on)
/.O/P(insid
a g A\X

Y
of tangents to the hyperbola X ¥ 4

Lol

a2

RS

\/

Example: 11 The number




through (4, 1) is [AMU 1998]
(@)1 (b) 2 (c)0 (d)3
Solution: (c) Since the point (4, 1) lies inside the hyperbola [@ 1—6%—1 o} - Number of tangents

through (4, 1) is 0.

5.3.7 INTERSECTION OF A LINE AND A HYPERBOLA

The straight line y=mx+c will cut the hyperbola ﬁz—gzl in two points may be real,
a
coincident or imaginary according as & >,=,< a@nf — &*.
Condition of tangency : If straight line y=mx+c touches the hyperbola g—gzl, then
¢ =a'nf - b,
5.3.8 EQUATIONS OF TANGENT IN DIFFERENT FORMS
(1) Point form : The equation of the tangent to the hyperbola ﬁz—%zl at (x,y) IS
a
i G £ |
a b '

L

82

(2) Parametric form : The equation of tangent to the hyperbola

RS

=1 at (asecy, btang) IS
X secp — £4 tanp =1
a b

(3) Slope form : The equations of tangents of slope m to the hyperbola g—

2
v=mx+~a*nf - b* and the co-ordinates of points of contacts are( am 2
Jont -0 Jant -0
Note : O If the straight line Ix+my+n=0 touches the hyperbola ﬁz
a
aF - b’nf = 1.

L3

a2

Q If the straight line xcosx + ysinx = p touches the hyperbola

then &@*cos’ a — & sirf o = p*
O Two tangents can be drawn from an outside point to a hyperbola.

v
_?_1’

Important Tips
% For hyperbola ?7%21 and %7%21’ the equation of common tangent is y=+x+vVa-#& , points
v

Jszaz_

of contacts are { J and length of common tangent is v2.-2—2= @+ &)

N
@ If the line y=mx+Van?-& touches the hyperbola * Y 1 at the point (asecs, btan), then

£ v
0= sm(bj
am




Example: 12 The value of m for which y=mx+6 is a tangent to the hyperbola —0—4%:1 IS

@ (2 (b) |22 © |2 (d) 2

Solution: (a) For condition of tangency, & =a?n? -* . Here c-6, a=106=7
Then, 6)%=102.n? - (7)?

36=100:-49 = 107 =85 = mz=;—(7) = m-= ;_(7)

Example: 13 If = and m, are the slopes of the tangents to the hyperbola Zﬁs—l%:l which pass through

the point (6, 2), then

24 20 48 11
(@) m+m, =T (0) mm, =T (C) my+my=— (d) mm, =2

Solution: (a, b) The line through (6, 2) iS y-2=m(x-6) = y=mx+2-6m
Now, from condition of tangency (2-6m? = 2547 -16
= 36nf +4-24m-251f +16= 0= 11nf — 24m+20-0
20

Obviously, its roots are m and m,, therefore ,q+m2="1’—‘1' and mym, =

Example: 14 The points of contact of the line y=x—1 with 3x*-4,#-12 IS
@) (4, 3) (b) (3, 4) (c) (4,-3) (d) None of these
Solution: (a) The equation of line and hyperbola are y=x-1 ..... (i) and 3x*-ay*-12 .....(i0)
From (i) and (ii), we get 3x* -4(x-12-12
= 3 -4x*-2x+1)=12 0 ¥ -8x+16=0 = x=4
From (i), »=3 so points of contact is (4, 3)
m B J
Vant -8 Jant -0 )
Here #-4, #-3 and m=1. So the required points of contact is (4, 3).

Example: 15P is a point on the hyperbola ”2 -1,~§ is the foot of the perpendicular from P on the

Trick : Points of contact are [i

transverse axis. The tangent to the hyperbola at P meets the transverse axis at T. If O is
the centre of the hyperbola, then OT.ON is equal to

(a) & (b) o (©) # @ %

Solution: (b) Let Ax,5,) be a point on the hyperbola. Then the co-ordinates of N are (x,,0.

The equation of the tangent at (x,5) is ﬁ—’;—’;‘ 1
a
. . 2 2
This meets x-axis at {i,oJ _— OTON=2 x x, = 2
X X

Example: 16 If the tangent at the point (2secs,3tang) ONn the hyperbola %-%:1 is parallel to

3x-y+4=0, then the value of 4 is
(@) a5° (b) 60° (c) 30° (d) 75°
Solution: (c) Here x=2secy and y=3tany

- - - Y (XP
Differentiating w.r.t. ¢ \ | /TW
Z¢—2sec¢tan¢ and = 3sed ¢ X/ 0| < W




dy dy/d¢: 3sedy . -ﬂ’_écoseqb (I)
dx dxdi Zsecptamg’ < dx 2°°%¢

But tangent is parallel to 3x-y+4=0; - Gradient m-3

- Gradient of tangent

From (i) and (ii), gcosw:s = coseg=2, .. $=30°
Example: 17 The slopes of the common tangents to the hyperbola %-1%:1 and %-%:1 are
@-2,2 (b)-1,1 (1,2 (d)2,1
Solution: (b) Given hyperbola are 2 )‘2 ”2 -1 ... (i) and %_1%:1 ..... (i)
Any tangent to (i) havmg slope mis y=mx+\V9r?-16 ... (iii)

Putting in (ii), we get, 16mx:V9nf -16]>-9x* =144
=> (161 — 92 + 320\ Inf —16) x+ 144nf — 256-144=0
= (16af -9x® + 320\ 9nf —16) x+ (144 -400=0 ... (iv)

If (iii) is a tangent to (ii), then the roots of (iv) are real and equal.
- Discriminant = 0; 32x32029n? -16 = 4(16n - 9)(144nf - 400 = 64(16af —9)(9nt — 25

= 1617 9n? -16 = 16aF —9)Ont — 25 => 144ni* — 2567 =144ni* — A8Inf + 225
= 225nF =225= nf =1 = m=+1

5.3.9 EQUATION OF PAIR OF TANGENTS

If Ax,,y,) be any point outside the hyperbola § % =1 then a pair of tangents PQ, PR can be drawn to
it from P
The equation of pair of tangents PQand PRis §§=1° /
X Vz % xx, vn / TXN
here, &= -1, A1, 7=="1 -1
R 2 &

Director circle : The director circle is the locus of points from which perpendicular tangents are

drawn to the given hyperbola. The equation of the director circle of the hyperbola X v =11s

iR B }\ ‘v
/ 1

Example: 18 The locus of the point of intersection of tangents to the hyperbola 4x*-9s*=36 which
meet at a constant angle z/4, is

(@) P+2-52=49s*-4x*+36 (b) (2®+*-5)=49¢* -4x* + 36
(C) a(x*+¢*-52=(9s* -4x*+ 36 (d) None of these

9

/ﬁ




Solution: (a) Let the point of intersection of tangents be Ax,,s). Then the equation of pair of tangents
from Ax, ) to the given hyperbola is @x*-9y* -36@x? - 952 -36 = [4xx-9yv-36> ... M
From ss =7 or 22+ +2xuxv+ (% -9+...=0 ... (i)
Since angle between the tangents is z/4.

tan(r/4) = N[ﬁﬁ;(i;l)(f “9 " Hence locus of Px, 1) 1S (x* + 5% -5 = 409%* - 4x* + 36).
1 1

5.3.10 EQUATIONS OF NORMAL IN DIFFERENT FORMS

(1) Point form : The equation of normal to the hyperbola g—gzl at (x,y) IS
2 2

ax+b =a’+b%.

X n

(2) Parametric form: The equation of normal at (asecd, btand) to the hyperbola Xz v =11is
a

axcosd + bycotd = a* + b*

(3) Slope form: The equation of the normal to the hyperbola

1(4-—)1
/X
>

2 2 - o ma+ ) ¥ a
7 1 in terms of the slope m of the normal is y= mxum /
. : X
(4) Condition for normality : If y=mx-+ c is the normal of = ok 1
a
2 2 2 212
then c=p B2 *+8) o 2 "’22(‘?'—”’2) , which is condition of normality.
a - m’b? (@® - nb’)
a mb
(5) Points of contact : Co-ordinates of points of contact are [ j
a a
JZ—Gat " 2 - Ot
Note : U If the line Ix+my+n=0 will be normal to the hyperbola ﬁz—% =1,then
a

& ¥ _@+v)
F ot s
Important Tip
= In general, four normals can be drawn to a hyperbola from any point and if «,,7,5 be the eccentric
angles of these four co-normal points, then o+ g+y+s is an odd multiple of ~ .

= |If o,y are the eccentric angles of three points on the hyperbola. g—i 1, the normals at which

are concurrent, then, sing + B)+sin@3 +y)+sinf +a) =0
= If the normal at P meets the transverse axis in G, then sG-e.sp. Also the tangent and normal
bisect the angle between the focal distances of P.

=  The feet of the normals to ;-%:1 from g lie on ux- A+ Bxv-£H=0.




Example: 19 The equation of the normal to the hyperbola 1%_%:1 at the point 8,3/3) is

(@) V3x+2y-25 (b) x+y=25 (C) y+2x=25 (d) 2x+3y=25
Solution: (d) From a:” ”;”—a2+b2
Here azl 16, 1b2=9 and (x,5)=83/3)
= %‘ %:1&9 i.e., 2x+/3y=25.
Example: 20 If the normal at ' on the hyperbola ?_g 1 meets transverse axis at G, then AagaG-
(Where A and 4 are the vertices of the hyperbola)
(@) a(e*sedp-1) (b) (aPe*sed -1 (C) 2a-e'sedy) (d) None of these

Solution: (a) The equation of normal at (asecs, btang) 10 the given hyperbola is axcoss + bycots = (& + &?)
This meets the transverse axis i.e., x-axis at G. So the co-ordinates of G are

[["2 ;”2 ]secgzﬁ,OJ and the co-ordinates of the vertices A and 4 are A4a0 and Aa0

respectively.
AGAG—[—a+{a2+szsecqﬁJ[a+{a2+bz]sew]:(az:;bz] sec2¢ &= (a)?sel p—a = a(e*sed $-1)
a a

Example: 21 The normal at P to a hyperbola of eccentricity e, intersects its transverse and conjugate
axis at L and M respectively, then the locus of the middle point of LM is a hyperbola
whose eccentricity IS

a b C °
® s O © e
Solution: (a) The equation of the normal at Aasecs, btang) t0 the hyperbola IS axcoss + bycots = a* + & = a2
azeztangb
b

(d) None of these

It meets the transverse and conjugate axes at L and M, then Lae? secs,0) ; n{o,

Let the middle point of LM is () ; then « - "‘32;‘*‘“” 2 ..

= sechp=—3 ...

and ﬂ:aze;—:‘"‘f’ e — (ii)

%_%,.-. Locus of (@, p) is ; I
e ae

4 4
i i PAl V a +b2 ;:zze2
It is a hyperbola, let its eccentricity e, - = 2 -
[‘“J ”
4

® 1l=sedg—tarlg, 1=




5.3.11 EQUATION OF CHORD OF CONTACT OF TANGENTS DRAWN FROM A POINT TO
A HYPERBOLA

Let PQ and PR be tangents to the hyperbola ﬁz—% =1 drawn from any external point P(x,,y,).
a

~

Then equation of chord of contact QR is
xx, v
or 21 Y _, \
a2 b v
Or T= 0 (At Xlayl) /

A—>

~

5.3.12 EQUATION OF THE CHORD OF THE HYPERBOLA WHOSE MID POINT (X1, Y1) IS

GIVEN
Equation of the chord of the hyperbola ﬁz —% =1, bisected at the v
a
QXZ,J/Z)
SN ~ | 4=
given point (x;,¥,) is a—‘—b—; l—a—;—b—lz—l X/ Qféf
ie, T=§, C‘ -
Y

Note : U The length of chord cut off by hyperbola ﬁz—”z 1 from the line y=mx+c is
a

2ab\[ - (@°nf — b?)](1+ nf)
(6% — a°nf)

5.3.13 EQUATION OF THE CHORD JOINING TWO POINTS ON THE HYPERBOLA
The equation of the chord joining the points Aasecg,, btang,) and Qasecs,, btang,) is

btang, — btang,
asecg, — asecy, (x—-asecs)

fco{&j — _si{uj = CO{ ¢1 + ¢2 J
a 2 b 2 2

Note : O If the chord joining two points (asecd,, btand;) and (asecd,,btand,) passes through the

focus of the hyperbola ﬁ—i _1, then tan” tan’2-17€
a v 2 2 1l+e

v— btang, =

Example: 22 The equation of the chord of contact of tangents drawn from a point (2, —1) to the
hyperbolai6x* -9y =144 is

(a) 32x+9y=144 (b) 32x+9y=55 (c) 32x+9y+144=0 (d) 32x+9y+55=0
Solution: (a) From r-o0 i.e., %—%ﬁ 1. Here, 16x*-9¢*-144 i.e., ﬁ_é 1

So, the equation of chord of contact of tangents drawn from a point (2, —1) to the
hyperbola is 2*_E0y_

9 16

.., 32x+9y=144




Example: 23 The point of intersection of tangents drawn to the hyperbola g_% =1 at the points where

it is intersected by the line ix+ my+n=0 is

@[2m) [ dt) (o dnfn () [de -t

n

Solution: (a) Let (x,5) be the required point. Then the equation of the chord of contact of tangents

drawn from (x,5) to the given hyperbola is %7%=1 ...... (i)
The given line is x+my+n=-0 .. (i)
Equation (i) and (ii) represent the same line
Mo ;w1 cal Bme Hence the required point is (_i’ ”2_’"]
all b©m -h n n n n

Example: 24  What will be equation of that chord of hyperbola 25x* -16y* = 400, whose mid point is

(5, 3) [UPSEAT 1999]

(@) 115x-1179=-17 (b) 125x-48y-481  (C) 127x+33v-341 (d) 15x+12w-105
Solution: (b) According to question, s=25x*-16y* - 400-0

Equation of required chord is ;=7 ... (i)

Here s, =255)2 -163)2 - 400 = 625-144-400-81 and 7=25xx, — 16vy; — 400, Where x, =5, v, =3
= 25x(5)— 161(3) — 400=125v— 48y— 400
So, from (i) required chord is 125¢x— 48y—400-81 = 125¢— 48y=481.

Example: 25 The locus of the mid-points of the chords of the circle x* +¢? =16 which are tangent to
the hyperbola 9x* -16y* =144 is

(@) x*+pH?2=16x*-9¢* (b) (% +v»)?%=9x% 16y
(€) @ -p»H2=16x>-9¢* (d) None of these

Solution: (a) The given hyperbola is %-%:1 ...... (1)
Any tangent to (i) iS y=mx+V16?#-9 . (i1)
Let (x,,) be the mid point of the chord of the circle x? +y*-16
Then equation of the chord is 7=s, i.e., xx +w, -(x2+y})=0 ... (111)

Since (ii) and (iii) represent the same line.

m—l -

X1 n —(X2+!»’2)

2
= m=-2 and (2 + 1) = Y2(16m? - 9) = (22 + 17)? :16.:;2—‘5/12 ~9y? = 16x2 - 92
141 1

Locus of (x,,5,) IS (x® + ¥*)? =16x* - 95*.

5.3.14 POLE AND POLAR

Let P be any point inside or outside the hyperbola. If any straight line drawn through P
interesects the hyperbola at A and B. Then the locus of the point of intersection of the tangents to the
hyperbola at A and B is called the polar of the given point P with respect to the hyperbola and the
point P is called the pole of the polar.




h Kk
Polgl—)> I;() ;le
XX i 1,01 X

21 g ;
ER / QZ&
- - - B

Note : Q Polar of the focus is the directrix.

The equation of the required polar with (x,5,) as its pole is \

O Any tangent is the polar of its point of contact.
(1) Pole of a given line : The pole of a given line Ix+ my+n=0 with respect to the hyperbola

XX . a’l ®m Qb WE
ERr R SO (‘7 TJ \ /Z
(2) Properties of pole and polar

Pole
(Xl !/'1)

(1) If the polar of Ax,,s;) passes through @x,,y,), then the polar of Q@x,,y,) goes through
PAx,,y;) and such points are said to be conjugate points.

(ii) If the pole of a line Ix+ my+n=0 lies on the another line 7x+ niy+n =0 then the pole of the
second line will lie on the first and such lines are said to be conjugate lines.

(iii) Pole of a given line is same as point of intersection of tangents as its extremities.

Important Tips

= If the polars of (x,5)and (s,5,) With respect to the hyperbola é-%:l are at right angles, then
a

1
XX a

=0
ny, b

Example: 26 If the polar of a point w.r.t. Ll +bi -1 touches the hyperbola ”2 1, then the locus of the
a
point is
(a) Given hyperbola (b) Ellipse
(c) Circle (d) None of these

Solution: (a) Let (x,,) be the given point.

2 2
lts polar w.r.t. X . ¥ _1is ™ M _qje, P (1-"—’2‘1)__”2"1 x &
a’ v a’ b 141 a a“y, h
2 2 q q 2 2 2
This touches ﬁ—i -1 if ( J a2 | En —b2:>i="2ﬁ”2 p= 20
a’ b " a'y Sf a_V2 y12 a!ﬁz
5 i
:>a—;—b—12 1

- Locus of (x,s) IS = x —§=1. Which is the same hyperbola.

2

Example: 27 The locus of the poles of the chords of the hyperbola %-%:1, which subtend a right

angle at the centre is




@*.¥_ 1 1 @~ v 1 1 @y« v 1.1 @« v 1 1
a4 b4 4 4 2 2 a4

2 b @ B 4 b a* b b »* 4 b
Solution: (a) Let (x,,5,) be the pole w.r.t. %_%:1 ...... (i)
Then equation of polar is E_%’ 1T (ii)

The equation of lines joining the origin to the points of intersection of (i) and (ii) is
obtained by making homogeneous (i) with the help of (ii), then [ﬁ_i]:(ﬂ‘_ﬂ’jz =3

a’ b a’ b
A{Lﬁ},;[ii} 20k o
2 4 -

a a ¥ b a’b®

Since the lines are perpendicular, then coefficient of »?+ coefficient of -0

. . 2
1 F 1 K o ”2+£:i—12. Hence required locus is X—4+i:i-i

a a b b at ot & b a ot & b

5.3.15 DIAMETER OF THE HYPERBOLA
The locus of the middle points of a system of parallel chords of a hyperbola is called a diameter

and the point where the diameter intersects the hyperbola is called the (x1,31)
vertex of the diameter. ’ WB
X v .,
Let y=mx+c a system of parallel chords to = - e =1 for A/ \%
a
different chords then the equation of diameter of the hyperbola is (X255
2
_bx , Which is passing through (0, 0)
am

Conjugate diameter : Two diameters are said to be conjugate when each bisects all chords parallel to

the others.

2
If y=mx, v=m,x be conjugate diameters, then mm, = b—2
a

Note : U If a pair of diameters be conjugate with respect to a hyperbola, they are conjugate with
respect to its conjugate hyperbola also.

Q In a pair of conjugate diameters of a hyperbola. Only one meets the curve in real points.
Q The condition for the lines AX®+2HXY+BY*=0 to be conjugate diameters of

X v =1is &A= b’B.

a b
Important Tips

- If cp is the conjugate diameter of a diameter CP of the hyperbola ﬁz-gzl, where P is

(asecy, btang) then coordinates of D iS (atang, bsecs) , Where C is (0, 0).




Example: 28 If a pair of conjugate diameters meet the hyperbola and its conjugate in P and D
respectively, then cP-cr =

(@) 2+ 8 (b) 22 - 82 ©) :_ (d) None of these

Solution: (b) Coordinates of P and D are (asecy, btang) and (atang, bsecs) respectively.
Then (cP? - (CD? = a®sec 4 + b? tan® 4 — a® tan® ¢ — b sec® ¢
= a’(sed ¢ — tan® §) — b%(sed ¢ — tan® ¢) = a’(1)- b2(1) = 2> - b%.
Example: 29 If the line x+ my+ n=0 passes through the extremities of a pair of conjugate diameters of the
hyperbola X _¥ 1 then

a2 b
(@) 2P -6*nf =0 (b) 2P +6*nf =0  (C) &P + bPnf =1 (d) None of these
Solution: (a) The extremities of a pair of conjugate diameters of ﬁz_ﬁ 1 are (asecy,btang) and

a b -

(atang, bsecp) respectively.

According to the question, since extremities of a pair of conjugate diameters lie on
Ix+ my+n=0

Kasecy) + m{btang) + n=0 = Katang)+ m(bsecg)+n=0 ... (1)
Then from (I), alsecy + brmtang =—n O a°F sec® ¢ + b’ nf* tan® ¢ + 2ablnsec tang =n*  ...... (ll)
And from (II), altang + bnsecp=—n O a?P tan® ¢ + b2nt” sec? ¢ + 2ablnsecy tang = n*

...... (111)

Then subtracting (ii) from (iii)
a’P(sed ¢ — tan® ¢) + b2n (tan’ ¢ — sec? §) = 0 Of aF - ’nf -0.

5.3.16 SUBTANGENT AND SUBNORMAL OF THE HYPERBOLA
Let the tangent and normal at A x,, ;) meet the x-axis at A and B respectively.

2
Length of subtangent AN= CN- CA=x, - 2~

X

a

Y
2 2 2 \ T
Length of subnormal BNV- cB- C'Nz("’;zb)x1 —x =2 x—( -1 "/ cl A % X
a
Y

5.3.17 Reflection property of the Hyperbola

If an incoming light ray passing through one focus (S) strike convex side of the hyperbola then it
will get reflected towards other focus (S)

ZTPS = /LPM=

y M Light ray

Reflected - ’:’S'""
173 //' Normal
X [~/ X
(-ae,0)8§ /A C lT S(ae0) N
Tangent

Y’




Example: 30 A ray emanating from the point (5, 0) is incident on the hyperbola 9x*-16y* - 144 at the

point P with abscissa 8; then the equation of reflected ray after first reflection is (Point P
lies in first quadrant)

(@) 3vV3x-13y+15/3-0 (b) 3x-13p+15=0  (C) 3/3x+13y-15/3 -0 (d) None of these

Solution: (a) Given hyperbola is 9x* - 26¢* = 144. This equation can be rewritten as X ¥

16 9
Since x coordinate of P is 8. Let y-coordinate of P is « y Miight rof
8,2) lies on (i) N
4 2 . - . . , "
2—6_%:1, o a=217 e P liesin fir x s(_y,,, TA@X
=33
Hence coordinate of point P is (8,3/3) Y’
o Equation of reflected ray passing through A83/3) and s(5,0); .. Its equation is

v-3J3= 0_‘53'_‘/3 (x—8)

Or 13y-39/3 =3/3x-24J/3 Or 3J/3x-13v+15/3-0

5.3.18 ASYMPTOTES OF A HYPERBOLA

An asymptote to a curve is a straight line, at a finite distance from the origin, to which the tangent
to a curve tends as the point of contact goes to infinity.

The equations of two asymptotes of the hyperbola Ll =1are y= + 2y or fi%: 0.
a

& ¥ a
Note : 4 The combined equation of the asymptotes of the hyperbola g—% =11s §—% =0.
0 When b= a i.e. the asymptotes of rectangular hyperbola x* - ¢* = & are y=+x, which are at
right angles.

O A hyperbola and its conjugate hyperbola have the same asymptotes.
QO The equation of the pair of asymptotes differ the hyperbola

Y

and the conjugate hyperbola by the same constant only i.e. 3 . Asymptot

Hyperbola — Asymptotes = Asymptotes — Conjugated R<Q/

hyperbola or, X—grof X

¥ v L ANE S ANE SN / 3\ L L

il A T DU i S N P i B A N L A R 2

(azbZMazbZJ(azbz 7 7 />y2"2”2
O The asymptotes pass through the centre of the hyperbola. e

O The bisectors of the angles between the asymptotes are the coordinate axes.




O The angle between the asymptotes of the hyperbola §=0 i.e., g—é =1is 2taxf‘£’ or
a
2sec’e.
O Asymptotes are equally inclined to the axes of the hyperbola.
Important Tips
= The parallelogram formed by the tangents at the extremities of conjugate
diameters of a hyperbola has its vertices lying on the asymptotes and is of Y
constant area. \
Area of parallelogram oQmgr- 4(Area of parallelogram QDCP) = X

X

4ab= Constant

= The product of length of perpendiculars drawn from any point on the

a’b?
a’ + b?

hyperbola X ¥ _1tothe asymptotes is

a b

Example: 31 From any point on the hyperbola, X ¥ tangents are drawn to the hyperbola

a b
g_% =2. The area cut-off by the chord of contact on the asymptotes is equal to
(a) %” (b) ab (c) 2ab (d) 4ab
Solution: (d) Let Ax, ) be a point on the hyperbola ;-%:1, then %-%:1
The chord of contact of tangent from P to the hyperbola g—%zz IS %—%: 2
The equation of asymptotes are f -%’ =0 . (i)
And %&% =0 (iii)

The  point  of  intersection of the asymptotes and chord  are

( 2a 2b M 2a ~2b ],(0,0)

x/a-y/b x/a-p/b)\ x,/a+y/b x/a+y/b

- Area of triangle = %Hxlyrxm)l = % (ﬁ} =4ab.

Example: 32 The combined equation of the asymptotes of the hyperbola 2x* + 5xy+ 2¢? + 4x+5y=0
(a) 2% +5xy+2/2-0 (b) 2x* +5xy+2* - 4x+5y+2-0=0
(C) 2x*+5xy+ 2% +4x+5y-2=0 (d) 252 +5xy+2y* +4x+5y+2=0

Solution: (d) Given, equation of hyperbola 2x* +5xv+2¢* + 4x+5y=0 and equation of asymptotes
2x% + 5xy+ 207 + 4x+5y+1=0 ...... (i) which is the equation of a pair of straight lines. We
know that the standard equation of a pair of straight lines is ax® + 2axy+ by? + 2gx+ 2fy+ c=0

Comparing equation (i) with standard equation, we get a-=25-2, h:g,g: Zf:g and c=1.

We also know that the condition for a pair of straight lines is abc+ 2fgh- af’ — b — cl# = 0.




Therefore, 4z+25—2—25—s—2?5z=o or %%:o or 1-2

Substituting value of A in equation (i), we get 2x* + 5xy+ 2¢* + 4x+5y+2=0.

5.3.19 RECTANGULAR OR EQUILATERAL HYPERBOLA

(1) Definition : A hyperbola whose asymptotes are at right angles to each other is called a
rectangular hyperbola. The eccentricity of rectangular hyperbola is always /2.

The general equation of second degree represents a rectangular hyperbola if A # 0, # > ab

and coefficient of x*+ coefficient of ¢* =0

)

The equation of the asymptotes of the hyperbola §_% =1 aregivenby y-+"x.
a

()
The angle between these two asymptotes is given by tand = = =

a \ a) _ 2ba _ 2ab
1 b(—b] 1-¥ /a8 -6
+77
a\ a
2ab r

If the asymptotes are at right angles, then 9=7/2 = tand = tan% =g tamE =a’-b*=0
a p—

= a= b= 2a=2b. Thus the transverse and conjugate axis of a rectangular hyperbola are equal and the
equation is x*-¢*=a*. The equations of the asymptotes of the rectangular hyperbola are
v=txie,y=x and y=-x. Clearly, each of these two asymptotes is inclined at 45° to the transverse
axis.

(2) Equation of the rectangular hyperbola referred to its asymptotes as the axes of
coordinates : Referred to the transverse and conjugate axis as the axes of coordinates, the equation of
the rectangular hyperbola is

= ....(1)

The asymptotes of (i) are y = x and y = — x. Each of these two asymptotes is inclined at an angle of
45° with the transverse axis, So, if we rotate the coordinate axes through an angle of — /4 keeping the
origin fixed, then the axes coincide with the asymptotes of the hyperbola and

x= Xcos(r/4)— Ysin(r/4) = X\/’%Y and y— Xsir—z/4)+ Ycostr/4) - %" . i
Substituting the values of x and y in (i), @
2 2 -
. X+Y Y- X a
We obtain th - = =< —
e obtain e(ﬁJ (\/Ej &= XY 2:>XYc2 X 5 X
where & =§. ﬂ y

This is transformed equation of the rectangular hyperbola (i).
(3) Parametric co-ordinates of a point on the hyperbola XY = ¢? : If t is non—zero variable, the
coordinates of any point on the rectangular hyperbola xy= ¢ can be written as (c£¢c/4. The point

(ctc/ 9 on the hyperbola xy= & is generally referred as the point ‘t’.

For rectangular hyperbola the coordinates of foci are (+a/2,0) and directrices are x=+aJ/2 .

For rectangular hyperbola xy=¢?, the coordinates of foci are (+e/2,+¢/2) and directrices are
X+y= J_rc\/i.




(4) Equation of the chord joining points t; and t> : The equation of the chord joining two points

C Cc
(cq,f]and(cg,ﬁj on the hyperbola xy= & is v- =2 8 (x_cf) = x+ vht, = ot + 8).
4 ) 4 cb—cq

(5) Equation of tangent in different forms

(i) Point form : The equation of tangent at (x;, ;) to the hyperbola xy=¢& is xy +yx =2 or
i + l =2
x

1

(i) Parametric form : The equation of the tangent at (ct—jj to the hyperbola xy=¢& is
’—:+yt= 2¢.0n replacing x, by ¢t and y, by —j on the equation of the tangent at (x,) i.e.

Xy, + % = 2 We get ’—:+yt=2c.

Note : U Point of intersection of tangents at "4 and '’ is [ﬁ i]

“1+t2’1‘1+t2

(6) Equation of the normal in different forms : (i) Point form : The equation of the normal at
(%, ;) to the hyperbola xy= & is xx — vy = ¥ —32. As discussed in the equation of the tangent, we have

(ﬂ’] _ %
CL" (x1,91) %

So, the equation of the normal at (x, 1) IS y— 3, = (x-x)=>yv-—y = X (x— x;)

-1
("!’j v
dx (x1,31)
Sw-=x-x S>x-w=x-4%
This is the required equation of the normal at (x, ;).

(i) Parametric form: The equation of the normal at (ct—:j to the hyperbola xy=¢& is
xf — yt— cf + c=0. Onreplacing x, by ctand g, by ¢/ ¢ in the equation.

We obtain xx, — vy = &% — i7, Xct—%zczf—ézxtg—yt—cf+c:0

Note : L The equation of the normal at [ctij is a fourth degree in t. So, in general, four

normals can be drawn from a point to the hyperbola xy= &

Q If the normal at (ct—j on the curve xy= & meets the curve again in ' £#' then; ¢ = _?1
O Point of intersection of normals at "4 and 't is

Abt,(f +tt,+6)-1 clfty+(£ + 48+ £))
L, (4 + 1) ’ L, (4 + 1)




Important Tips

= A triangle has its vertices on a rectangular hyperbola; then the orthocentre of the triangle also lies
on the same hyperbola.

= All conics passing through the intersection of two rectangular hyperbolas are themselves
rectangular hyperbolas.

= An infinite number of triangles can be inscribed in the rectangular hyperbola xy- & whose all sides
touch the parabola s? - 4ax.

Example: 33 If 5x + 15 = 20 represents a rectangular hyperbola, then 2 equals
@5 (b) 4 (c)-5 (d) None of these
Solution: (c) Since the general equation of second degree represents a rectagular hyperbola if
A+0, >ab and coefficient of 2.+ coefficient of ¢2-0. Therefore the given equation
represents a rectangular hyperbola if 1+5=01i.e., 1=-5

Example: 34 If PN is the perpendicular from a point on a rectangular hyperbola to its asymptotes, the
locus, the mid-point of PN is

(a) Circle (b) Parabola (c) Ellipse (d) Hyperbola
Solution: (d) Let xy= ¢* be the rectangular hyperbola, and let Ax,,y,) be a point on it. Let @uu be the
mid-point of PN. Then the coordinates of Q are (xl,y—;j. y

Qh,
. x =hand %:k: x =hand y, =2«

Q

But (x,.5,) liesonxy =c?.

h@2B=c = hk= /2

Hence, the locus of & is xv=¢?/2, which is a hyperbola. v

Example: 35 If the normal at (ct—‘j on the curve xy- ¢ meets the curve again in t’, then

e S B CIE ST

Solution: (a) The equation of the tangent at (ct—j] IS ty=FPx—cf +c

If it passes through [d,f] then

= t7c=t3c[—c{‘+c:> P PEit = = PHE-) = 1:—%

Example: 36 If the tangent and normal to a rectangular hyperbola cut off intercepts a, and a, on one
axis and s, and &, on the other axis, then

(@) ab, + a8, =0 (b) a8, + bya, =0 (C) aa, +,6,=0 (d) None of these
Solution: (c) Let the hyperbola be xy= 2. Tangent at any point tis x+ g# —2ct-0

Putting y=0 and then x=o0 intercepts on the axes are a, =2cz and &, =2—:

Normal IS x£ - yt- ¢ + c=0.




Intercepts as above are azzc“;‘l), ,,z:—dt‘; -1
A-1) 2 —df-1) _ 2 202 _
ala2+blbz=2ctxc(t3 )+_th ﬂ(t )_7(#_1)—7(#_1):0, - ayay + byby 0.

Example: 37 A variable straight line of slope 4 intersects the hyperbola xy=1 at two points. The locus
of the point which divides the line segment between these two points in the ratio 1 : 2 is
(@) 16x* +10xy+p? =2 (D) 16x® —10xy+ ¥* =2 (C) 165> +10xy+ y* =4 (d) None of these
Solution: (a) Let As» be any point on the locus. Equation of the line through P and having slope 4 is
v-k=&x-8 ... Q)
Suppose this meets xy=1 ...... (i) N Ax,y) and Bx,,v,)

Eliminating y between (i) and (ii), we get isz 4x-h

= 1-xk=4x* -4hx => 4x*-@h-RBx-1=0 ...... (i)

This has two roots say x,x,; x + x, = 4”4‘" ...... (iv) and xx, =-% ...... (v)
Also, 2"1_;’“221, [0 P divides AB in the ratio 1 : 2]
e, 2x+x=30 .. (vi)

(vi) — (iv) gives, x -3a- L“"z 8”4* k and x,-3a-2. 8"4* k__ 2”; k

Putting in (v), we get 8"; "[_ 2”; "j:_%

= 8h+RH2h+RH=2 => 164" +10hk+ K =2
Required locus of AaR IS 16x* +10xy+ »* = 2.

Example: 38 PQ and RS are two perpendicular chords of the rectangular hyperbola xy-¢*. If C is the
centre of the rectangular hyperbola, then the product of the slopes of CP, CQ, CR and CS
Is equal to

@-1 (b) 1 (©0 (d) None of these
Solution: (b) Let 4,%,4.% be the parameters of the points P, Q, R and S respectively. Then, the

coordinates of P, Q, R and S are (q,ﬂ , (cé,tij , [cg,ch and [cq,fj respectively.
2 3

[+ c c C

Now, s — 2 4, 66 4 1 1 _ 4, —1...(i

Pok ch—ct ch—ct 4 &Y ih%h 0
Product of the slopes of cec@cr and cs

1111 1 [Using (i)]




5.3.20 INTERSECTION OF A CIRCLE AND A RECTANGULAR HYPERBOLA
If a circle »*+ ¢ +2gx+2fy+ k=0 cuts a rectangular hyperbola xy=¢ in A, B, C and D and the
parameters of these four points be #,4,% and ¢, respectively; then

. 2 .. k
) @ 21‘1=——f (i) 45 =
(i) Tht6 - =2 ) aase=1 () zL--2
1

(2) Orthocentre of AABC is H(— d“’_t_cJ but D is (cq,tﬁJ
4

4

Hence H and D are the extremities of a diagonal of rectangular hyperbola.

iti intsis 132,65/ Ll ie, (-2,
(3) Centre of mean position of four points is {421‘1,42(4]} |.e.,( 9’ 2)

@ Centres of the circles and rectangular hyperbola are (— g, — f) and (0, 0); mid point of centres of

circle and hyperbola is (— g,—g. Hence the centre of the mean position of the four points bisects the

distance between the centres of the two curves (circle and rectangular hyperbola)

(4) If the circle passing through ABC meet the hyperbola in fourth points D; then centre of circle
is (-9, )

e, 1<l trt,+8+ 1 ;< l+1+1+1‘11‘21‘3
2 1Lt )2\ 4 4 4

Example: 39 If a circle cuts a rectangular hyperbola xy=¢ in A, B, C, D and the parameters of these
four points be ¢,5,5and ¢ respectively. Then

(@) 45=1¢4 (b) 4584 =1 (€) 4=1 (d) 5=14
Solution: (b) Let the equation of circle be #+¢#-2 ... (i)

Parametric equation of rectangular hyperbola is x= c¢ y:i;

Put the values of x and y in equation (i) we get 3F+§= = F-FP+E-0
Hence product of roots 454 = é =1

Example: 40 If the circle »+¢* =2 intersects the hyperbola xy= ¢ in four points P(x, 5), @x. 1), Axs, 33)
Sxy, V) then
(a) Xt+tX+x+x=0 (b) Nt%tr+y,=0 (C) XX X%y = ¢ (d) neysy, = ¢t

Solution: (a,b,c,d) Given, circle is #+y¥?=2 ... (i) and hyperbolabe xy=¢& ... (i)

from (ii) y:ﬁ. Putting in (i), we get x2+c74:a2 = -2+ =0
X

4
XN+X%+x5+x=0, xxxx,=C

Since both the curves are symmetricin X andy, .. u+5+5+5=0; wnuy, = .




ASSIGNMENT

DEFINITION STANDARD FORM OF HYPERBOLA , CONJUGATE OF

HYPERBOLA

Basic Level

1.

10.

11.

12.

The locus of the centre of a circle, which touches externally the given two circle, is

(a) Circle (b) Parabola (c) Hyperbola (d) Ellipse

The locus of a point which moves such that the difference of its distances from two fixed points is
always a constant is

(a) A straight line (b) A circle (c) An ellipse (d) A hyperbola

The one which does not represent a hyperbola is

(@) xw=1 (b) x*-y*=5 (€) x-Dw-3=3 (d) x*-52=0

The equation of the hyperbola whose directrix is x+2y=1, focus (2, 1) and eccentricity 2 will be
(a) x*-16xy-119” —-12x+6y+21-0 (b) 3x% +16xy+15¢* -4x-14y-1-0

(C) »x*+16xp+11? -12x—6y+21=0 (d) None of these

The locus of the point of intersection of the lines V3x- y-4V/3k=0and V3ix+ kv- 443 = ofor different
value of k is
(a) Circle (b) Parabola (c) Hyperbola (d) Ellipse

Locus of the point of intersection of straight line *-¥—-mand *+¥-1Lis
a b a b m

(@) Anellipse (b) A circle (c) A hyperbola (d) A parabola
The eccentricity of the hyperbola 2x*-¢* = 6is
(a) V2 (b) 2 (€)3 (d) V3
Centre of hyperbola 9x* -16¢* +18x+32y-151=01S
The eccentricity of the conic x* -4¢* = 1S
2 J3 2 J5
@ = (0) 3 © = OF-
The eccentricity of a hyperbola passing through the point (3, 0), 3v2,2 will be
(2) Vi3 (b) Y12 OF () Y12

If (4, 0) and (-4, 0)be the vertices and (6, 0) and (-6, 0) be the foci of a hyperbola, then its
eccentricity is

(a) 5/2 (b) 2 (c) 3/2 (d) vz

If e and & are eccentricities of hyperbola and its conjugate respectively, then

@ (Y (21 ®) Lt @2 =0 @ Ll

e e




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

If e and eare the eccentricities of the ellipse 5x*+9*-45and the hyperbola
5x — 4y? = asrespectively, then ee =

(a) 9 (b) 4 (€5 (d)1
The directrix of the hyperbola is %-% =1
(@) x=9/V13 (b) y=9/413 (c) x=6/V13 (d) yv-6/V13
The latus rectum of the hyperbola 16x*-9¢* - 144, is
16 32 8 4
(@) 3 (b) 3 (c) 3 (d) 3
The foci of the hyperbola 2x*> -3¢ -5, is
@) [i%,oj ®) (-39 ©) [ig,o] (d) None of these

The distance between the directrices of a rectangular hyperbola is 10 units, then distance between
its focus

(@) 10/2 (b) 5 (c) 5J2 (d) 20
The difference of the focal distances of any point on the hyperbola 9x* -16¢* - 144, is
(a) 8 (b) 7 (c) 6 (d) 4

If the length of the transverse and conjugate axes of a hyperbola be 8 and 6 respectively, then the
difference of focal distances of any point of the hyperbola will be

(@8 (b) 6 (c) 14 (d) 2
The length of transverse axis of the hyperbola 3x* - 4y* - 32is

8V2 16/2 3 64
@ e (b) T (c) 32 (d) 3

A hyperbola passes through the points (3, 2) and (-17, 12) and has its centre at origin and
transverse axis is along x-axis. The length of its transverse axis is

@2 (b) 4 (c) 6 (d) None of these
The equation of the hyperbola whose foci are the foci of the ellipse 2ﬁ5+%=1 and the eccentricity
IS 2, 1S
2 X P ¥ X P
@ T RETRE (b)T—1—2=1 (c) a1 (d)ﬁ—le

The distance between the foci of a hyperbola is double the distance between its vertices and the
length of its conjugate axis is 6. The equation of the hyperbola referred to its axes as axes of
coordinates is

(@) 3x®-4*=3 (b) x*-3¢2-=3 (C) 3x*-v*=9 (d) x»-3s2-9
If ©+4 and (o2 be the foci and vertices of a hyperbola then its equation is

(8) ¥ -1 (b) X ¥ -1 © L% -1 (@ £ -% -1




25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

The length of the transverse axis of a hyperbola is 7 and it passes through the point (5, —2), the
equation of the hyperbola is

4 2 196 49 51 L2 51
(a) yz 1 (b)—xz—myz 1 (c) —myz 1 (d) None of these

If the centre, vertex and focus of a hyperbola be (0, 0),(4, 0) and (6, 0) respectively, then the
equation of the hyperbola is

(@) ax*-5*-8 (b) 4x* -55* -80 (C) 5x*-4y*>-80 (d) 5x*-44*>-8

The equation of a hyperbola, whose foci are (5, 0) and (-5, 0) and the length of whose conjugate
axisis 8, is

(@) 9x*-164* =144 (b) 16x* -9 —144 (C) 9x*-16* =12 (d) 16x*-9y*-12

If the latus rectum of an hyperbola be 8 and eccentricity be 3,5, then the equation of the
hyperbola is

(2) 4x*-5¢2 =100 (b) 5x*-4y*> =100 (C) 4x*+55* =100 (d) 5x+4s* =100

The equation of the hyperbola whose conjugate axis is 5 and the distance between the foci is 13, is

(2) 25x*-1442 =900 (D) 144x* - 25/ = 900 (C) 144x* + 254 = 900 (d) 25x*+144” - 900

For hyperbola X __% _1 which of the following remains constant with change in '«

cos a sin" «

(a) Abscissae of vertices (b) Abscissae of foci (c) Eccentricity (d)
The hyperbola is the conic with eccentricity
@e>1 (b)e<1 (c)e=1 (d) e-0
The eccentricity of the conic 9x* -16¢* = 144iS
4 5 4
(a) 2 (b) 2 (c) 4 (d) v7

If ¢ be the eccentricities of two conics Sand s and if & +¢2 =3, then both S and s can be
(a) Ellipses (b) Parabolas (c) Hyperbolas (d) None of these
If ¢,e,be respectively the eccentricities of ellipse 9x* + 4y? = 36and hyperbola 9x* - 4¢? - 36, then

(a) eliel>3 (b) e +re2=2 (C) el+el>a (d) elrel<a

The length of the latus rectum of the hyperbola g_% =-118

(a) 2 (b) 22 © £ (d) =

The distance between the foci of a hyperbola is 16 and its eccentricity is 2, then the equation of
hyperbola is

(@) x*+v*=32 (b) x*-¢*=16 (C) x*+v*=16 (d) »»-»*=32




37. The equation of the hyperbola with vertices (3, 0) and (-3, 0) and semi-latus-rectum 4, is given by
(@) 4x*-32+36=0 (b) 4ax*-3,2+12-0 (C) ax*-3y*-36-0 (d) None of these
38. Equation of the hyperbola with eccentricity 3/2 and foci at «20)is
X /4 X v _4 L
@ %=1 ®) 5-5-=75 €) 5 -5=1 (d) None of these
39. The eccentricity of the hyperbola with latus rectum 12 and semi-conjugate axis 23, is
@) 2 (b) 3 OF: (d) 23
40. The eccentricity of the hyperbola 3x* -4y - -12is
7 J7 7 V7
@ 2 () © - @ 7
41. The equation X v 1represents
12-k 8-k
(a) A hyperbola if k<8 (b)An ellipse ifk>8
(c) A hyperbolaif 8 <k<12 (d)None of these
PARAMERIC EQUATIONS OF HYPERBOLA , SPECIAL FORMS OF HYPERBOLA
Basic Level
42. The auxiliary equation of circle of hyperbola ﬁz-g =11iS
a
(a) X+ =a% (b)x2+yz:b2 (C) X+ =a2+ b (d)x2+y2:asz2
. 2 F
43. A point on the curve g1
(@) (Acost, Bsin) (b) (Aseco, Btano) (C) (Aco# 6, Bsin’ 6) (d) None of these
a4. The locus of the point of intersection of the lines axseco + bytand = aand axtand + byseco = s Where ¢ is
the parameter, is
(a) A straight line (b) A circle (c) Anellipse (d) A hyperbola
a5. The eccentricity of the conic represented by x*- ¢ -4x+4y+16=01iS
(@1 (b) V2 (c) 2 (d) 1/2
46. The latus rectum of the hyperbola 9x* -16y* -18x-32y-151-01iS
9 3 9
(8 2 (b) 9 (©) 3 (d) 2
47. The vertices of a hyperbola are at ©0and @ao and one of its foci is at a80). The equation of the
hyperbola is
@ X_¥ _q (b) *=9°_ ¥ _4 (€) X -9 (d) &=9°_6-5°_,
25 144 25 144 25 144 25 144
48. The equations of the transverse and conjugate axis of the hyperbola 16x*-¢* + 64x+4y+44-0 are

(@) x=2y+2-0 (b) x=2y=2 (C) y=2x+2-0 (d) None of these




49.

50.

51.

52.

53.

54.

55.

56.

Foci of the hyperbola 1%— (”‘92)2 —1are

(@) 62,52 () 5,2.6,-2 () 5.2.(5-2 (d) None of these
The eccentricity of the conic »* - 2x-4y* = 0iS

@ 2 () 2 OF (d) 33

The equation 16x*-3¢* - 32x+12y-44-orepresents a hyperbola
(@) The length of whose transverse axis is 4/3  (b) The length of whose conjugate axis is 4

(c) Whose centre is (-1, 2) (d)Whose eccentricity is \/g

The equation of the hyperbola whose foci are (,5),(-4,5 and eccentricity %is

@ &V -9, X ¥, (c) &0 _@-9°_ ; (d) None of these
16 9 16 9 16 9
t+e_t_ :e“—e_t

The equation x=2 5 ; te R represents

(a) An ellipse (b) A parabola (c) A hyperbola (d) A circle

The vertices of the hyperbola 9x* - 16y* - 36x+ 96y 252- 0 are

(@) (6,3) and (-6, 3) (b) (6, 3) and (-2, 3) (c) (-6, 3) and (-6, —3) (d)None of these
The curve represented by x= acoshd +sinh6), y= B(coshd —sinhd) IS

(a) A hyperbola (b) An ellipse (c) A parabola (d) A circle
The foci of the hyperbola 9x* —16y* + 18x+ 32y—-151- 0are
(@) (2,3), (5, 7) (b) (4,1), (-6, 1) (c) (0,0), (5, 3) (d) None of these

Advance Level

57.

58.

59.

The equations of the transverse and conjugate axes of a hyperbola respectively are x+2y-3-o0,

2x- y+4=0and their respective lengths are v2 and % The equation of the hyperbola is
@ g(ﬁ 2y 3)2 —g(Zx— v+4?=1 (b) é(Zx— v+4)? - g(ﬂ 2y-32%-=1
(C) 2@2x-y+4?-3(x+2y-32=1 (d) 20x+2v-32-32x-y+8% -1

The points of intersection of the curves whose parametric equations are x-=#+1y-2¢and
x=2sy=2/sIS given by

(@) (1,-3) (b) (2, 2) (€) (-2.4) (d) (1, 2)

Equation - % . gcos9 represents
r

(a) A rectangular hyperbola  (b)A hyperbola (c) An ellipse (d) A parabola




POSITION OF APOINT , TANGENTS, PAIR OF TANGENTS & DIRECTOR CIRCLE OF

AN HYPERBOLA

Basic Level

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

The line y= mx+ ctouches the curve ﬁz-%zlif
a
() &=aaf + b (b) & = a?nf - & (C) &=&nt-2 (d) &#=&nt+é

The line 1x+ my+ n=0Will be a tangent to the hyperbola ——i -1,if

(@) 2P +nf =n? (b) 2P - *nt = o (C) &nt-Br =P (d) None of these
If the straight line xcosx+ ysinz = pbe a tangent to the hyperbola £ ”2 =1then

(@) & coé a+ b?sin® a = p? (b) & coda-8? sinza:p

(C) @ sir?a+ b cos a = p? (d) & sita-b*coda=p?

The equation of the tangent at the point (asecs, btans) 0f the conicﬁz-g =1IS
a

(@) xsec?0-ytan®0 -1 (b) ia‘ sech - i; tand = 1

(c) X+ :25“9 vt ’;a“‘g -1 (d) None of these

If the line y-2x+2 be atangent to the hyperbola 36x* - 25¢* = 3600 then 2=

(a) 16 (b) -16 (c) +16 (d) None of these

The equation of the tangent to the hyperbola a¢? = x* -1at the point (1, 0) is

(a) x=1 (b) =1 (€) y=-4 (d) x=4

The straight line x+ y=J2pwill touch the hyperbola 4x* - 9y* - 36, is

(@) p*-2 (b) =5 (c) 5p* =2 (d) 2p* =5

The equation of the tangent to the hyperbola 2x* -3¢ = 6 which is parallel to the line y-3x+4, is
(@) y=3x+5 (b) y=3x-5 (c) y=3x+5and y=3x-5 (d)  None of these

The equation of tangents to the hyperbola 3x*-4¢? - 12which cuts equal intercepts from the axes,
are

@) y+x=+1 (b) y-x=+1 (C) 3x+ay=+1 (d) 3x-4y=+1

The line 3x-4y=5is a tangent to the hyperbola x* -4y? -5. The point of contact is

@ (3, 1) (b) (2, 1/4) (c) (1, 3) (d) None of these

The equation of a common tangent to the conics = "‘2 f_land L f_1,|s

(a) x+y=a’ - b (b) x+y=Va® - b (C) x-y=Va® - b (d) x+y=Vb* - a
The equation of common tangents to the parabola ¢* - 8xand hyperbola 3x* -y -3, is
(@) 2x+y+1-0 (b) 2x+y-1-0 (C) x+2v+1-0 (d) x+2¢-1-0

The radius of the director circle of the hyperbola "‘2 ’: =1, 1S
(a) a-b (b) va-b (C) Vva? - b (d) Va? + b?




73.

74.

75.

76.

717.

78.

79.

80.

81.

82.

83.

84.

The tangents to the hyperbola »* - y* - 3are parallel to the straight line 2x+y+8=0at the following
points.

(a) (21 1) or (11 2) (b) (21 _1) or (_2’ 1) (C) (_11 _2) (d) (_21 _1)
The line y=4x+ ctouches the hyperbola 2 - ? - 1iff
(a) c=0 (b) c=+2 (C) c=1J/15 (d) c=117
The line 5x+12y=9touches the hyperbola x* -9 - 9at the point
4 4 1
(a) (_ 5, 5) (b) (5,_5] ©) (a—ij (d) None of these
The number of tangents to the hyperbolaﬁz_g =1from an external point is
(a) 2 (b) 4 (c) 6 (d)5
The slope of the tangent to the hyperbola 2x* -3¢ - 6at (3, 2)is
(@ -1 (b) 1 (0 d) 2
A common tangent to 9x* -16¢* —144and x*+¢? = 9IS
3 = 2 15 3
@ y=2xe z (b) - 3\gx+ﬁ ©) - 2\/;X+ 15/7 (d) None of these
The product of the perpendiculars from two foci on any tangent to the hyperbola ﬁz,% =1
(a) & (b) -2 (c) & d) -&

If the two intersecting lines intersect the hyperbola and neither of them is a tangent to it, then
number of intersecting points are

@1 (b) 2 (c)2,30r4 (d2o0r3
The equation of a tangent parallel to y- xdrawn to %‘% =1Is
(a) x—y+1=0 (b) x+y+2=0 (C) x+y-1=0 (d) x—y+2=0

The equation of the tangent to the conic x*-¢* -8x+2y+11=0 at (2, 1) is

(@) x+2-=0 (b) 2x+1=0 (c) x-2-=0 (d) x+y+1-0

The equation of tangents to the hyperbola x*-44*-36which are perpendicular to the line
x—-y+4-= 0

(@) y=-x+3/3 (b) y=-x-3V3 (C) y=—x+2 (d) None of these

The position of point (5, — 4) relative to the hyperbola 9x* - y* -1

(a) Outside the hyperbola (b)Inside the hyperbola (c) On the conjugate axis (d) On the hyperbola




Advance Level

85. If the two tangents drawn on hyperbolaﬁz_ﬁzzl in such a way that the product of their gradients
a b
IS %, then they intersects on the curve
@) #+2=(x*-a% (b) V+6=(x*+a) (C) a+b? =& (d) None of these
86. C the centre of the hyperbola ﬁz—%:l. The tangent at any point P on this hyperbola meets the
a
straight lines bx— ay=0and ax+ ay=o0in the points Q and R respectively. Then c@ cr-
(@) a+8 (b) #-& (©) %+ () >
87. Let Rasecs,btan)and Q@asecs, btang), Where 9+¢:%, be two points on the hyperbola ﬁz—gzl.
a
If & is the point of intersection of the normals at P and Q, then k is equal to
a’+b? a’+b? L+ a’+b?
(@) = ORES S ) = OES S
88. Let P be a point on the hyperbola x*-¢? - a22where a is a parameter such that P is nearest to the
line y=2x. The locus of P is
(@) x-2v=0 (b) 2y-x=0 (C) x+2v=0 (d) 2v+x=0
89. An ellipse has eccentricity %and one focus at the point 1{%1} Its one directrix is the common
tangent nearer to the point P, to the circle »?+y?-1and the hyperbola x»*-*-1. The equation of
the ellipse in the standard form, is
(@) *= U3® -1 _, (b) &= U3® w+* _,
1/9 1/12 1/9 1/12
(C) (x— 1/3) (yf 1)2 _1 (d) (x— 1/3) (y+ ])2 _1
1/9 1/12 1/9 1/12
NORMALS , CO - NORMAL POINTS
Basic Level
90. The condition that the straight line ix+my-nmay be a normal to the hyperbola &*x* - a*¢* = 2?#?iS
given by
G +b )2 (@ + b%)? (@ - b)* (@ - b)?
(@ 22 - (o) L-m (L EEN (g L
91. The equation of the normal to the hyperbola %-%zmt (-4,0)is
(a) y-0 (b) v=»x © x=0 (4  x--v
92. The equation of the normal at the point (asecs, btang) OF the curve s?x* - ay? - a26%iS
by _ 2 ﬂ _ .2 2 _ .2 2 _ .2 2
() cos9 sind =a'+b (b) tand sec@ia +b () secH tan@ —a b () secé? tan@ia b
93. The number of normals to the hyperbolaﬁz_% =1from an external point is
a

(@) 2 (b) 4 (c) 6 (d) 5




CHORD OF CONTACT , EQUATION OF THE CHORD WHOSE MID POINT IS GIVEN &

EQUATION OF CHORD JOINING TWO POINTS

Basic Level

94. The locus of the middle points of the chords of hyperbola 3x* -2y? + 4x—6y-o0parallel to y=2xis
(@) 3x-4y-4 (b) 3y-ax+a-=0 (C) ax-4y-3 (d) 3x-ay-2

95. The equation of the chord of the hyperbola x*-? =9which is bisected at ,-3)is
(@) 5x+3y=9 (b) 5x-3y=16 (C) 5x+3y=16 (d) 5x-3y=9

96. If the chords of contact of tangents from two points (x,,5)and (x,,,)to the hyperbolag-% =1are
at right angles, then *1*2 js equal to

L51%)

(& -2 (b) -2 © -% @ -

97. Equation of the chord of the hyperbola 25x* -16¢* = 400which is bisected at the point (6, 2) is
(a) 16x-750-418 (b) 75x-16v-1418 (C) 25x-4y=-400 (d) None of these

Advance Level

98.

99.

100.

101.

102.

If x=9is the chord of contact of the hyperbola x*>-¢? -9, then the equation of the corresponding
pair of tangent is
(a) 9x* -8¢* +18x-9-0(D) 9x*> -8y ~18x+9-0 (C) 9x*-8¢* -18x-9-0 (d) 9x*-8y* +18x+9-0

If (aseco, btang)and (asecs, btang) are the ends of a focal chord of ﬁz_% =1, then tan%tan% equals to

a

e-1 1-e 1+e e+1
(a) e+1 (b) 1+e (C) 1-e (d) e-1
If ﬁ2+%:1 (@>pand »* - y? = Zcut at right angles, then
a
(@) &+8* =22 (b) & -2 -2¢ (C) a*-#* =22 (d) 226*-22

The locus of the middle points of the chords of contact of tangents to the hyperbola
x* - y? = a?from points on the auxiliary circle, is

@) 22+ =2 - (D) 2%+ 7= (2 -p?)? (C) 2+ =(x-9n? (d) None of these

The locus of the mid points of the chords of the hyperbola ﬁz, 4 1, which subtend a right angle

-
at the origin

# V(1 1) 2 & X A1 1) % &
(a) (?_?J [?_?j_a“ bt (b) [az sz (az sz_az b

(c) (f-ﬁj(i—lj:ﬁ+ﬁ (d) None of these




POLE AND POLAR , DIAMETER OF POLAR POINTS

Basic Level
103. The diameter of 16x* - 9y* = 144which is conjugate t0 x=2yiS
(a) y:%ﬁx (b) y:%zx () X:%ﬁy (d) x:%zy
104. The lines 2x+3y+4=0and 3x-2y+5=0may be conjugate w.r.t the hyperbola é-%:l, if
a
(3) a*+ 6% - %’ (b) a? - 6% - %’ (C) & - a* - %’ (d) None of these
105. The polars of (x,5)and (x,,p,)W.r.t ﬁz_% =1are perpendicular to each other if
a
b2 4 2 2
(a) % = _a_4 (b) E;’: = _% (C) X1 X t N1 Vp = % (d) XX — WY = %

Advance Level

106. The locus of the pole of normal chords of the hyperbola ﬁz_% =1Is

(@) a°/x*-6°/9? = (@ + b?)? (b) x%/a% -2/ 6 = (a® + b?)?
(C) a%/x* - 8%/ = (a* + b%)? (d) None of these
107. The locus of the pole with respect to the hyperbola g—%=10f any tangent to the circle, whose
diameter is the line joining the foci is the
(a) Ellipse (b) Hyperbola (c) Parabola (d) None of these

ASYMPTOTES OF HYPERBOLA
Basic Level

108. The product of the lengths of perpendicular drawn from any point on the hyperbola
x*-2¢* —2- 010 its asymptotes is

1 2 3
(a) 1 (b) 2 (c) 2 (d) 2
109. The angle between the asymptotes of ﬁz_% =1is equal to
a
(a) ztanfl(gj (b) 2tan2 (c) tan'2 (d) tanflg

Advance Level
110. The product of perpendicular drawn from any point on a hyperbola to its asymptotes is

a’b? a’+ b ab ab
(a’) m (b) W (C) m (d) az +b2

111. From any point on the hyperbola ﬁz—”z 1 tangents are drawn to the hyperbola x -%
a

v a*

2.




112.

113.

The area cut-off by the chord of contact on the asymptotes is equal to
(a) ;; (b) ab (C) 2ab (d) 4ab

The equation of the hyperbola whose asymptotes are the straight lines 3x-4y+7=0and
ax+3y+1=o0and which passes through origin is

(@) Bx-4y+7@x+3y+1D=0 (b) 12%® -7xy-122 + 31x+17y=0
(C) 12« -7xy+ 2% -0 (d) None of these

The equation of the asymptotes of the hyperbola 2x* + 5xy+ 2¢* -11x-7y—4 - 0are
(a) 2 +5xy+2¢* -11x-7y-5-0 (b) 2x* + 4xy+ 20* -7x-11y+5-0
(C) 2x*+5xy+ 2y - 11x-Ty+5=0 (d) None of these

RECTANGULAR HYPERBOLA

Basic Level
114. Eccentricity of the curve x*-y? = a%is
(@ 2 (b) vz (c) 4 (d) None of these
115. The eccentricity of curve »*>-¢? -1is
1 1
@ 5 ® 5 (c) 2 (d) V2
116. The eccentricity of the hyperbola x* - y* - 25is
(a) V2 (m% (c) 2 (d) 1442
117. If transverse and conjugate axes of a hyperbola are equal, then its eccentricity is
1
1 2
(a) V3 (b) V2 © 5 (d)
118. The eccentricity of the hyperbola “1399(;1 _p)=1is
(@) v3 (b) Ve (c) 2 (d) 2/2
119. Eccentricity of the rectangular hyperbola | leX[l—ijdxis
b (x Xx°
2 1 1
(a) (b) V2 (© @) 5
120. The reciprocal of the eccentricity of rectangular hyperbola, is
1 1
(a) 2 (b) 2 (c) V2 @
121. The locus of the point of intersection of the lines (x+y#=aand x-y= at, Where ¢is the parameter, is
(a) A circle (b) An ellipse
(c) A rectangular hyperbola (d) None of these
122. Curve xy= *is said to be

(a) Parabola (b) Rectangular hyperbola (c) Hyperbola (d) Ellipse




123.

124.

125.

126.

127.

128.

129.

130.

131.

What is the slope of the tangent line drawn to the hyperbola xy- aa= 0 at the point(a1

(a) % (b) ‘—; (c) a (d) -a

The coordinates of the foci of the rectangular hyperbola xy- c2are

@) era 0) ¢a2,: a/2) ©) (iﬁ,iﬁ] (d) None of these

A tangent to a hyperbola ﬁz—%:lintercepts a length of unity from each of the coordinate axes,
a

then the point (s o lies on the rectangular hyperbola

(@) »2-*-2 (b) »®-¢*=-1 (C) »®-y*=-1 (d) None of these

A rectangular hyperbola is one in which

(a) The two axes are rectangular (b) The two axes are equal

(c) The asymptotes are perpendicular (d) The two branches are perpendicular

If eand e, are the eccentricities of the hyperbolas xy- 2and »* -y? = &, then &%+ €2 is equal to

(@)1 (b) 4 (c) 6 (d)8

If the line ax+ by+ c=01s a normal to the curve xy = 1, then

(@) 2>0,6>0 (b) a>0,6<00r a<0,6>0 (C) a<0,6<0 (d) None of these

The number of normals that can be drawn from any point to the rectangular hyperbola xy= *is
@1 (b) 2 (c)3 (d) 4

The equation of the chord joining two points (x,5)and (x,,5,)0N the rectangular hyperbola

xv= 1S
(a) X ¥ 1 (b) X Y 1 (C) X Y (d) . S A
HNtx nth xn—X WV ntvn xtxn h-V2 XX

If a triangle is inscribed in a rectangular hyperbola, its orthocentre lies
(@) Inside the curve  (b) Outside the curve (c) On the curve (d) None of these

Advance Level

132.

133.

134.

135.

The equation of the common tangent to the curves ¢ - 8xand xy=-1is
(a) 3y=9x+2 (b) v=2x+1 (C) 2y=x+8 (d) v=x+2

A rectangular hyperbola whose centre is C is cut by any circle of radius r in four points P,Q, R
and S, then cP? + c@ + cR? + cS?=

(@) r? (b) 2 (c) 3 (d) ar?
If Ax,5),Q@x,.0)RAxs,15)a0A Sx,, 5,) are four concyclic points on the rectangular hyperbola xy- ¢,
the coordinates of orthocentre of the apQrare

(a) (%4,-94) (b) (%4,94) (C) (x4,-v4) (d) (-x4,94)
If a circle cuts the rectangular hyperbola xy=1in the points (x,,y,) Where r=1234then

(a) X Xy X3 X, = 2 (b) X XpX3%, =1 (C) X+ X+ X3 +%,=0 (d) NtV +Vs+y, =0

* k%




ANSWER
ASSIGNMENT (BASIC & ADVANCE LEVEL )

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

c d d a c c d b d b c a d a b a d a a a
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

a b c c c c b a a b a b c a,d a d c a a a
41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

c a b d b d b c a c d a c b a b b b b b
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80

b b b c a d c b a b a c b c b a b b c c
81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

a c a,b a a a d a,b a a a c b a c d b b b c
101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120

b a b a b a a b a a d b c b d a b b b d
121 | 122 | 123 | 124 | 125 | 126 | 127 | 128 | 129 | 130 | 131 | 132 | 133 | 134 | 135

c b b b b ab, b b d a c d d d b

c




