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MATHS COMPREHENSION — 1

Conics

If we rotate axes through an angle 45° in the clockwise direction, the equation of the rectangular

2 2
hyperbola x? - y2 = a? reduces to xy = a? to xy = c? (writing c? for a? ). This hyperbola is easier to

C
handle. Any point on this hyperbola may be taken as (CLT] .

Select the correct alternative :

1. The asymptotes to the hyperbola xy = ¢2 must be
Ay=xy=-X (B)y=cx,y=-cx (C)y=0,x=0 (D) None of these
C C
2. The equation of chord joining | €tw¢ | and | €% | onxy = c?is
1 2
A x+ytt =c(t, +t) B)y+xtt,=c(t, +t) (C)y+x( +t)=ctt, (D)Noneofthese
C
3. Equation of normal at (Ct'T] must be
A tx-ty-ctt+c=0B)tx-toy—-ct®*+c=0 (C)tx -ty =cC D)tx-ty-ct*+c=0
o C
4. If the normal to the rectangular hyperbola xy = c? at Ct,T meets the curve again at Ctvt—
1

then t, must be equal to

- | =

1 1
®-¢ ©- ¢ (©)-t

3

(A) -

5. The line y = mx + 2c ./_my touches the hyperbola xy = c? at

* [ﬁCMJ ()] [\/_c;—m ,C\/—ij (C) [%C\/aj (D) None of these

COMPREHENSION - 2

Circles

The equation of a circle passing through the vertices of a triangel ABC can be found by elementary

methods. If the equation of sides are given to us, we can find the equation of circumcircle of A ABC by

writing a second degree curve through A, B, C and then choose particular values of constants to

make it a circle. Indeed if equation of BC, CA and AB of triangle ABC are L, =0,L,=0,L,=0then a

second degree curve through A, B, C may be taken as

rLL, + uLL + vLL =0. Note that this is a second degree curve passing through A, B and C. If this

represents a circle then coeff. of x? = coeff. of y? and coeff. of xy = 0.

Select the correct alternative :

6. The equation ) LL,+ nLL =0is also satisfied by points A, B, C. What locus does it represent ?
(A) circle (B) parabola (C) ellipse (D) pair of lines
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7.

10.
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AL+ nL2L + vL2, = 0is also satisfied by A, B, C. What locus does it represent ?
(A) circle (B) parabola (C) an ellipse (D) None of these

The equation of the circumcircle of the triangle when the equation of whose sides are
Y=X,¥y=2X,y=3x+21is
(A)x2+y?2-6x-8y=0 (B)x2+y?+6x-8y=0 (C)x?+y?-6x+ 8y =0 (D)None of these

The value of k for which the circumcircle of the triangle the equation of whose sides are,
y=X,y=2x+1andy = 3x + k passes through origin is
-1 (B)1 ©o (D)2

L, =0, L, =0 be two distinct parallel lines. L, =0, L, = 0 be two other distinct parallel lines which
are not parallel to L, or L,. Then they will form a parallelogram. The equation of circle passing
through the vertices of the parallelogram must be of the form

(A aLL+uLL =0 (B) aLL,+pLL, =0 (C) ALL,+nuLL, =0 (D) None of these

[Assertion-Reasoning]
Q. No. 11 - 17 Assertion (A)-Reasoning (R) type questions
Indicate the correct choice codes for each set of (A) and (R) on the basis of following informatioin.
(A) Both *Assertion” and ‘Reason’ are true and ‘Reason’ is the correct explanation of ‘Assertion’.
(B) Both *Assertion’ and ‘Reason’ are true and ‘Reason’ is not the correct explanation of ‘Assertion’.
(C) “Assertion’ is true but ‘Reason’ is false. (D) “Assertion’ is false but ‘Reason’ is true.
(E) Both “Assertion’” and ‘Reason’ are false.

Assertion Reasoning

11.

12.

13.

14.

15.

16.

17.

Thelines (a+b)x+ (a-2b)y =a are concurrent|11. Thelinesx+y-1=0and x-2y =0 intersect
t th t(lg) t th t(lg)
at the poin 3'3) at the poin 3'3)

Thelinesax+by+c,=0,ax+by+c,=0,ax|12  The area of the tiangle formed by three
b ¢ concurrent lines must be zero.
al 1 1

+b,y + c,=0are concurrent if a, b, G _ 0
a3 b3 C3
If two circles X2+ y?+ 2gx + 2fy =0 and x*+ y?+ | 13.  Two circles touch each other, if line joining

2g’x + 2f’y =0 touch each other then f'g =fg’. their centres is perpendicular to all possible
The equation of chord of the circle common tangents.

X2+ y?-6x + 10y -9 = 0 whichis bisected at |14, |n notations the equation of the chord of

(-2,4) mustbe x +y-2=0. the circle S = 0 bisected at (x,, y,) must be

If a point (x,, y,) lie in T=5.

the region Il of the !

h X2 y2
yperbola 2 bt - 1

shown in the figure

If a point P(x,, y,) lies outside the hyperbola

Xy X1
2 bt =1then 2

2 2 2

yi

o <1

X2 2
then a—;—§ <0.
The equation x* + 2y? 16. The general equation of second degree
+ AXy+2x+3y+1=0 represent a hyperbolaif h2 > ab.

can never represent a hyperbola.

b
b i = —Xi
The liney = X will not meet the hyperbola 17. The line y a X s an asymptotes to the

oy hyperbola.
2 bt =1l(@a>b>0).
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18.

19.

20.

21.

22

23.

24,

25.

26.

27.

28.

29.
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Multiple Choice Questions
[There is no negative marking] [Choose all the correct options from question 18 to 32]

ABC is anisosceles triangle whose base isBC.IfBand C are (a+ b,b-a)and (a-b,a + b), then
co-ordinates of Amay be

ab b
(A (a,b) (8) (b, 2) (@&Q @@Q

Ifthelinesx+2y+3=0,x+2y-7=0and 2x-y -4 =0 form three sides of a square, the equation
of the fourth side may be

(A)2x-y-6=0 (B)2x-y+6=0 (C)2x-y-14=0 (D)2x-y+14=0
All points lying inside the triangle formed by the points (1, 3), (5, 0) and (- 1, 2) satisfy
(A)3x+2y >0 (B)2x+y-13 >0 (C)2x-3y-12 <0 (D)-2x+y >0
Thelinesx+y-1=0,(m-1)x+ (M?-7)y-5=0and (m-2)x+ (2m-5)y =0 are

(A) concurrent for three values of m (B) concurrent for one value of m

(C) concurrent for no value of m (D) are parallel form =3

Two adjacent vertices of a square are (2,- 1) and (- 1, 3) then the other vertices may be
(A) (-5,0) B)(-2,-4) (C) (3. 6) (D) (6,2)

The equation of a tangent to the circle x? + y2 = 25 passing through the point (- 2, 11) is
(A)4x+3y =25 (B) 7x—24y =320 (C)3x+4y =38 (D) 24x -7y +125=0
The point (3, 1 + 3) liesinside the circle x? + y2 =1 for

A r=-% (B) A <0 C)-1<2 <0 (D) All 3,

If the circles x?+y?=9and x® + y>+ 2o x + 2y + 1 =0 touches each other, then o may be
(A0 B)1 (C)-4/3 (D) 4/3

If OP and OQ are the tangents from (0, 0) to the circle x2 + y2 + 2gx + 2fy + c = 0 then

(A) Equation of PQisgx + fy =0 (B) Equation of PQisgx+fy+c =0

(C) Equation of circle OPQ is x2 + y2 + gx + fy =0 (D) Equation of circle OPQ is x? + y?+ 2gx + 2fy =0

C,:x*+y?=25,C,:x*+y*-2x-4y -7 =0 be two circles intersecting at A and B
(A) Equation of common chord of C, and C, must be x + 2y -9 =0
(B) Eqution of common chord mustbe x+ 2y +7=0

25 50
(C) Tangents at A and B to the circle C, intersect at (?Ej
(D) Tangents at A and B to the circle C, intersect at (1, 2).
2 2

The equation Y 1,r>1lrepresents

1-r 1+r
(A) an ellipse (B) a hyperbola (C)acircle (D) None of these

y 2 y2
—t—— = i —+—= =
If ma b 1 touches the ellipse 2 b2 1, then
2 m2 2 m2

A) m? = B) n2= C)m?= D) n? =
@m*= —— ®nt= o— ©m=—— O)ni= ——

Space for rough work
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33.

34.

35.

36.

37.

38.
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Let P(a seco, b tang) and Q(a sec¢, b tan¢) where ¢ + ¢ = n/2 be two points on the

2 2

hyperbola ;—# = 1. If (h, k) is the point of intersection of the normals at P and Q then k is
equal to

a’ +b’ (a2+b2] a’ +b’ (a2+b2]
) — ®-|— ©) =, ®- |

The equation of a sphere described on the join of the points A and B having position vectors

2i +6)— 7k and —2i+ 4] - 3k respectively as a diameter is
(A)X*+y?+722- 10y + 102 + 41 =0 ®) [r—(2i+6j-7k)|[r- (-2l +4j-3k)] =0
(©) [(X—Z)?+(y—6)]+(z +7)I2][(x+2)f+(y—4)]+(z +3)I2] =0(D)x2+(y-52+(+5)02=9

Ifa  0and theline 2bx + 3cy + 4d =0 passes through the points of intersection of the parabolas
y2=4ax and x? = 4ay, then
(A)d*+(Bb-2c)*’=0 (B)d*+(Bb+2c)’=0 (C)d*+(2b-3c)’=0 (D)d?*+ (2b +3c)*=0

Single Correct Questions

[There are negative marking for question 33 to 60]
Ifax+ b+ candifax+by+c=0;bx+cy+a=0,cx+ay+ b =0 are concurrent then

2a2b et 2b2c at zcza bt —
(A8 (B)0 (©)2 (D) None of these

Let the perpendiculars from any point on the line 7x + 56y =0 upon 3x + 4y =0 and 5x - 12y =0
be p and p’, then
(A)2p=p’ B)p=2p’ C)p=p’ (D) None of these

If f(x + y) =f(x) f(y) for all xand y, f(1) = 2, then area enclosed by 3| x] + 2]y] < 8is

(A) f(5) sg. unit (B) f(6) sg. unit © %f(e) sq. unit (D) f(4) sq. unit

If one of the lines ax? + 2hxy + by2 = 0 bisects the angle between positive directions of the axes,
then a, b, h satisfy the relation
(A)a+b=3]h] (B) (a + b)?=4h? (C©)a-b=2]h] (D) (a - b)?=4h?

Ifp,g>0and p<qgandpx®+4uxy+qy?+4a(x+y+1)=0represents a pair of straight lines, then
Ap<ac<q Ba<p Cax>p (D)a<poraxq
If lines given by equation ax? - bxy — y? = 0 make angle a,p with x-axis then, tan (a+p) =
b
l+a

a a

b
®-1a © o ®- T

(A

Space for rough work
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In the figure OABC is a square of side 8 cm, then the equation of the smallest 1t~
circleis
(A) (x-4y +(y-4y=4 (B) (x-4)*+ (y-4)*=8
(C) (x-4)32+(y-4y=12 (D) None of these

\

A circle of radius 5 unit touches both the axes and lies in the first quadrant. If o\
the circle makes one complete roll on x—axis along the positive direction x-
axis, then its equation in the new position is

(A)x*+y?+20nx-10y + 100x%=0 (B)x2+y?+20nx + 10y + 100x%=0
(C)x*+y?2-20nx-10y + 100n%=0 (D) None of these

Let AB be a chord of the circle x2 + y2=r?subtending a right angle at the centre. Then the locus
of the centroid of the triangle PAB as P moves on the circle is
(A) a parabola (B) acircle (C) an ellipse (D) a pair of straight lines

o . 1 1 1 1 . o
Four distinct points (a,gj,(b,gj,EC,Ej and [daj lying on xy = 1 are concyclic if

(A)abcd=1 (B)abcd +1=0 (C)ab=cd (D)ac =bd

Equation of the circle through the intersection of x2 + y? + 2x =0 and x -y = 0, having minimum
radiusis

(A)x2+y2-1=0 (B)x?+y?-x-y=0 (C)x2+y?-2x-2y =0 (D) None of these
If x +y = kis normal to y? = 12x, then k is

(A3 (B)9 ©)-9 (D)-3

If the tangents at P and Q on a parabola meet in T, then SP, ST and SQ are in

(A) AP. (B) G.P. (C) H.P. (D) None of these

If the normal to the parabola y? = 4ax at the point P(at?, 2at) cuts the parabola again at Q(aT?
2aT)then
A-2<T<2 B)Te (-o,-8)uUBx)(C)T?<8 (D)1 > 8
u u’ u?

If the focus of the parabola is [z—gsm&x,—z—gcos 20‘] and directrixisy = 5 , then the length of
latus rectum of the parabola is
@ 2 cos ® " cos © 2 cos2 o2

—Cos —cos cos

g ¢ g ¢ 9 * 9
Ifthe liney = /3 x -3 cuts the parabolay?=x+ 2 at P and Q and if Abe the point (,/3, 0), then
AP . AQ is

2 4 4
™ 53 +2) ®-5(3+2  (©5@-3) ()23

CcoSs%q

Space for rough work
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49. An ellipse has eccentricity 1/2 and one focus at the point P(1/2, 1). Its one directrix is the common
tangent, nearer to the point P, to the circle x2 + y?= 1 and the hyperbola x2-y? = 1. The equation

of the ellipse, in the standard form, is

(x-v3’ (y-1° (x-v3’ (y-1° (x-v3’ (y-1°
A + =1 (B + =1(C + =1(D) N
VT 712 ® s vz 1O T g~ L(B)None
2 y2
50. The locus of mid points of chords of the ellipse ?JFF =1 that touch the circle x? + y? = b?
X2 yz 2 X2 yz X2 yz 2 L[ x? yz
@) T ® 55 ol g
2 2\? 2 2
(C) [X—+y—j =a’ (X—+y—J (D) None of these
a’ b’ a’ b*
2 y2

51. The chord PQ of the ellipse EJFZ = 1 subtends an angle of 90° at the centre, the locus of

intersection point of tangents at P and Q is

(A) acircle (B) an ellipse (C) ahyperbola (D) aline

X y 2 2

52. If £+B =2 touches the ellipse ¥+F =1, then its eccentric angle ¢ is equal to

(A0 (B) 90° (C) 45° (D) 60°

2 2

53. If the normal at any point P on the ellipse ?JFF =1, meets the axes in G and g respectively,

then PG : Pg =

(Aa:b (B) a?: b? (C)b?: a? (D)b:a

el+et el—et

54, The locus of the point ( > T 2 ) is a hyperbola of eccentricity

(GVINE] (B)3 ©) V2 (D)2

Space for rough work
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2 2
55. If (aseco,btang) and (asecd, b tan¢) are the ends of a focal chord of 2 b =1, then
0 ¢) ~
tan(zj tan[2 =
A e-1 B 1-e c l+e D e+l
()e+1 ()1+e ()l—e ()e—l
2 2
56. The centre of hyperbola 2 b =1isC. Atany point P on hyperbola the tangentline is drawn,
which cuts the linesbx—ay =0and bx+ay=0atQ and R,then CQ . CR =
(A) a?-b? (B) a® + b? © i+i (D) 11
a’> b’ a’> b?
2 y2
57. Consider the hyperbola 2 b = 1. Area of the triangle formed by the asymptotes and the
tangent drawn to it at (a, 0) is
(A) ab/2 (B) ab (C)2ab (D) 4ab
58. If H(X, y) = O represent the equation of a hyperbola and A(x, y) =0, C(x, y) =0, the equations of

its asymptotes and the conjugate hyperbola respectively, then for any point (a,pB) in the plane,

H(a,B), A(a,B) and C(a,p) arein

(A) AP. (B) G.P. (C) H.P. (D) None of these
59. If the segment intercepted by the parabola y? = 4ax with the line Ix + my + n =0 subtends a right
angle at the vertex, then
(A)dal+n=0 B)d4al+4dam+n=0 (C)dam+n=0 (D)yal+n=0
2 y2
60. The radius of director circle of hyperbola 2 b =1is
A a-b ®) Ja-b ©) Ja& —1? (D) Ja® + b’

Space for rough work
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2. a 12. d 19. b,c 34. 48. b
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32. d




