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ach of these questions has 4 choices (a), (b), (c) and (d) for its answer, out of which ONLY ONE is correct.

The equation (x +y —6) (xy —3x —y + 3) = 0 represents the
sides of a triangle then the equation of the circumcircle of
the triangle is

(@ x*+)*—5x—9y+20=0

(b) x*+)?—4x—8y+18=0

() x*+y*—3x—5y+8=0

(d x*+3y*+2x-3y -1=0

If 0, and 0, be the angles which the lines

(x> +3?) (cos? 0 sin? o + sin? 0) = (xtan oL — y sin 0)?

T

make with the axis of x, and 0 = R then tan 0, +tan 0,
is equal to

8 . 8
(@) —Esm a (b) —Ecosec2a

(© —8\/5 cosec2al (d) —4cosec2a

If a and b are positive numbers (a < b), then the range of
values of K for which a real A can be found such that the
equation ax? + 2Axy + by? + 2K(x + y + 1) = 0 represents a
pair of straight lines is :

(@ a<K*<b b) a<kK?<bh

() K2 <aorK?>b (d) K <2a or K>2b

The line y = 3x bisects the angle between the lines
a** +2axy +y* =0 if a is equal to

(@ -3 or3 (b) 3or %
11 1
(©) 303 (d) 3 or- 3

10.

The area of the triangle formed by the lines
ax®> +2hxy+by*=0and Ix + my+n=0is

@ nz\/h2 —ab ) n*\h? —ab
a
am® = 2him + b1? al® = 2him + bm?
2 2
h” —ab
(c) " a (d) None of these

al® + 2him + bm*

If the equation 2Axy + 2gx +2fy + ¢ = 0 represents two
straight lines, then the area of a rectangle it forms with the
coordinates axes is

| /2]
(@ E (b) 2
fr+g’ S+g
() e @ [,

The image in the x-axis of the pair of lines represented by
ax? + 2hxy + by? = 0 is given by the equation

(@ ax?—2hxy+by?*=0 (b) ax?+2hxy—by*=0
() ax*—2hxy—b?*=0 (d) ax®>+2hxy+by?=1
The angle between the lines

(x? +y?)sin® o = (xcos B —y sin B)? is

(a a (b) 2a

(© atp (d 2(a—p)

The lines y = mx bisects the angle between the lines
ax*>+2hxy + by* =0 if

(@ h(1+m?)=m(a+b) (b) h(1-m?)=m(a—>b)
(c) h(1+m?)=m(a—-Db) (d) None of these

Two of the straight lines given by

3x3 + 3x%y — 3x)? + dy® = 0 are at right angles if

1 1
@ d=—3 ®) d==
© d=-3 d) d=4
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If the equation ax?+ 2hxy + by? + 2gx + 2f + ¢ = O represents
a pair of straight lines,then the product of the perpendicular
drawn from the origin to the lines is

@ —1

|c]
2 2 2 2
(a+b)" +4h (a—b)* +4h
lc|

© __ Al @ el
(a—b)* +4h> V(a=by* +n°

If u = ax? + 2hxy + by* + 2gx + 2fy + ¢ = 0 represents a pair
of straight lines, then equation of the third pair of straight
lines through the points where these meet the axes is

(@ au+td(fg—ah)xy=0

(b) bu+4(fg—bh)xy=0

() cut+4d(fg—ch)xy=0

(d) (@+bu+4(fg—ch)xy=0

The line /x + my = 1 intersects the circle x> + y? = ¢ at

points A, B, If AB subtends 45° at the origin then
a*(P+m?) =

@ 4422 (b) 4+26
© 2J6 @ 4-6

The equation x> — 6x%y + 11 x3? — 6)° = 0 represents three
straight lines passing through the origin, the slopes of which
form a/an

(&) AP (b) GP

(c) H.P. (d) None of these

The pair of lines joining origin to the intersection of the

2 2
curve — + y—2 =1 by the line i +my +n =0 are coincident
a b

if
2 2
a b 1
(@) @22+ b*m?=n? (b) I_2+F:n_2
12 m2 2
© —F* el =n (d) None of these
a

A point moves so that the distance between the feet of
perpendiculars drawn from it to the lines

ax* + 2hxy + by? = 0 is a constant 2k. The equaiton of its
locus is

@) (2432 {(a—b)?*+4h%} =k*(h*> - ab)

h* —ab
(a-b) +h?

b K +yh)=

17.

18.

19.

20.

21.

22.

k% {(a—b)* +4h*
© xPiyt= {( 2) i
h* —ab

@) (a+b>(x*+y*)=h*—ab

If two of the lines ax3 + bx%y + cxy? + dy> = 0 (a # 0) make

complementary angles with x-axis in anticlockwise sense

then

(@ ala-c)+db-d)=0 (b) a*+ac+bd+d*=0
o d*

(©) 7+7=1 (d(@tbtctd)yabed=1

The equation a(x* + y*) — 4bxy (x> — y?) + 6¢ x3? =0

represents two pairs of lines at right angles. The two pairs

will concide if

(@ b*=a+3c (b) a® =b*-3ac

(c) a*+b*=3ac (d) 2b*>=a%+3ac

The value of A for which the lines joining the points of

intersection of curves C, and C, to the origin are equally

inclined to the axis of x, where C, : A x* + 3% =2 xy + 9x =0

and C, : 3x? —4y* + 8xy - 3x =0, is

(a) k=§ (b) r=12
© a=1 (d) k=%

The pair of straight lines joining the origin to the points of
inersection of the circles

¥*+3?=a? andx*>+)?+2(gx + ) =0is

(@) @ (2 +y?)—2gr+fi)Y =0

(b) @ (P +)%)—4(gx+f) =0

(©) @ (P+)y)+4(gx+f) =4

d) @ (P+y)—(gx+f) =a

If the slope of one of the lines represented by

ax® + 2hxy + by?> = 0 be the square of the other, then

a+b 8h?
4+ —=
h ab
@@ 4 (b) 6
(c) 8 (d) None of these

If a pair of variable straight lines x> +4 y2 +oxy =0 (where

a is a real parameter) cut the ellipse X% +4 y2 =4 at two

points A4 and B, then the locus of the point of intersection of
tangents at 4 and B is

@) x?—4y% +8xy=0 b Cx-»)2x+y)=0

© x*-4y*+4xy=0 () (x—2y)(x+2y)=0

&
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23. The pair of straight lines represented by the equation

2x? +2y2 +8xy+ 2\/§x+2\/§y+ 1=0 intersect at the
point

o (39 o (39
¢ 272 43
24. If the pair of lines 6x° —axy—3y% —24x+3y+B=0

intersect on x-axis, then a is equal to
(@ 32 (b) 52
(c) —18 da -7

#

24.@®OO
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COMPREHENSION TYPE

This section contains groups of questions. Each group is followed by some multiple choice questions
based on a paragraph. Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which ONLY

ONE is correct.

PASSAGE

Suppose two equations representing pair of straight lines have
identical portion of quadratic terms, then the pair of lines
represented by one equation will be parallel to the pair of lines
represented by the second equation. So, if each of the following
equations

ax? +2hxy + by +2gx+ 2 fy+¢=0 (D
and
ax2+2hxy+by2—2gx—2fy+c:0 .2
represents a pair of straight lines then these four enclose a
parallelogram.
Now answer the following questions :
1. If 6 be the angle between two non-parallel sides, then
sin@ =

2
Wh2 _ab 2Nh" —ab
(a) —/—— (b) 2 2
a+b (a—b) +4h
2Vh* —ab 2Vh? —ab
d
© \/gz—ac @ \/fz—bc
2. The area enclosed by the parallelogram is
2c 2c
[ b >
(a) f2_bc ( ) hz—ab
4c (a—b)? +4h?
(C) '(a_b)2+4h2 (d) hz—ab
3. The equation (1) and (2) represent coincident pair of real
lines if (a # 0)
(@ ab-h =0 (b) ab—h*=0,c>0

© ab-n*<0 (d) ab—h*=0, ac<0

#
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REASONING TYPE

In the following questions two Statements (1 and 2) are provided. Each question has 4 choices (a), (b), (c) and
(d) forits answer, out of which ONLY ONE is correct. Mark your responses from the following options:

@

(©) Statement-1is true but Statement-2 is false.
(d)  Statement-1isfalsebutStatement-2is true.

Both Statement-1 and Statement-2 are true and Statement-2is the correctexplanation of Statement-1.
Both Statement-1 and Statement-2 are true and Statement-2is not the correct explanation of Statement-1.

1. Statement-1 : The combined equation of (,¢, is
2x? +6xy+y2 =0 and that of m,m,
is 4x? +18xy+y2 =0. If the angle
between /;,m, is o then angle between

the lines £,,m; is a .

Statement-2 : If the pairs of lines ¢, ¢, = 0, and
my my = 0 are equally inclined then angle
between /| and m, =angle between /,

and m .

#
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MULTIPLE CORRECT CHOICE TYPE

Each of these questions has 4 choices (a), (b), (c) and (d) for its answer, out of which ONE OR MORE is/are correct.

The line x + y = 2 intersects the circle x> + y*> = 8 at two
points. The equation(s) of the straight line(s) joining the
origin and the points of intersection is (are)

(a) X+(2+\/§)y:0 (b) x+(2—\/§)y:0
© (2-V3)x+y=0 (@ (243)x+y=0

If one of the lines ax? + 2hxy + by? = 0 bisects the angle
between the coordinate axes, then which of the following
can be true

(@) a+b=2h (b) a+b=-2h

(¢) (a—b)>=4n? (d) (a+b)?=4hn?

If 4x2 + ay* + 2by = 2 represents a pair of perpendicular
straight lines then

(a a=-4,b=c (b) a=-4,b=2c
() a=-4,b="2c (d) a=-4,b=—c
4. The diagonals of a square are along the pair of lines whose

equation is 2x2 — 3xy — 22 = 0. If (2, 1) is a vertex of the
square, then the other vertices of the square are
@ (1,2) (b) -1,2)
© (1,-2) (d 2,-D
5. Let 0 <p < g and a # 0 such that the equation
X+ Ay + @ +4a(x+y+1)=0
represents a pair of straight lines, then a can lie in the

interval
(@ (-o0,0) () (o0, p]
© [p.q] (d) [g,%)

&
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MATRIX-MATCH TYPE

Each question contains statements given in two columns, which have to be matched. The PqQr s t

statements in Column-I are labeled A, B, C and D, while the statements in Column-II are

labelled p, q, r, s and t. Any given statement in Column -1 can have correct matching with ONE ®@® @ @
OR MORE statement(s) in Column-II. The appropriate bubbles corresponding to the
answers to these questions have to be darkened as illustrated in the following example:

If the correct matches are A—p, s and t; B—q and r; C—p and q; and D-s and t; then the correct

darkening of bubbles will look like the given.

®OOGO®
®OOOO
OO0

o ow»

Match the following column :
Column-I

(A) The pair of lines
3x2—5xy+2)?=0,
9x2—25xy +4y*=0 are

(B) The pair of lines
x2 -2+ 8xy=0,
2% -2y —xy=0

(C) The pair of lines
2x%—3xy+y*=0,
x24+3y+22=0

(D) The pair of lines
x2—Txy+12)2=0,
X2—Txy+12)2+y—9x+20=0

Column-IT
p. parallel

g. perpendicular

t.  equallyinclined

s. one pair bisects the angles between theother
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2. Letax+by=1beachord of the curve 3x? — y? — 2x + 4y = 0 intersecting the curve at the points 4 and B such that 4B subtends
aright angle at the origin O. Match the entries from the following two columns :

Column-I Column-II
(A) a-2b+1isequal to p. 2
(B) the distance from the origin of the farthest q-. JE

chord cannot exceed
(C) ifthe triangle OAB is isoceless then the area of r 3
the triangle cannot exceed
(D) The number of chords such that triangle O4AB s. 5
is isoceless cannot exceed
3.  Match the following column :
Column-I Column-II
(A) Ifthe equation 12x% —10xy +2)*+ 11x—5y+c=0 p. 2
represents a pair of straight lines and 0 be the angle

between them, then 7|tan 0] is equal to

(B) If the straight line £+% =1 intersects the curve q.- 2

a

2 2
X
b—z + y_z at the points P and Q and the chord PO
a

0
subtends angle 6 at the origin then tanE is equal to

(C) Ifthelines x?+4xy —2y2+4x+2f+c2=0 r 4
intersect on the x-axis then f'is equal to
(D) In the equation given in (C) the value of ¢ is equal to s. 1
7 .=
y =]
2. P qQ r s 3. P qQ r s
A|@OOG A|@OOG
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NUMERIC/INTEGER ANSWER TYPE

The answer to each of the questions is either numeric (eg. 304, 40, 3010 etc.) or a single-digit
integer, ranging from 0 to 9.

The appropriate bubbles below the respective question numbers in the response grid have to
be darkened.

For example, if the correct answers to a question is 6092, then the correct darkening of bubbles
will looklike the given.
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Forsingle digitinteger answer darken the extreme right bubble only.




1. If the centroid (x', »') of the triangle whose sides are 3. If ax? + 2hxy + by? +2gx + 2fy + 10 = 0 represents a pair of

represented by the equations ax?+ 2hxy + by* = 0 and /x + straight lines, equidistant from the origin, then
my =1, is given by 4 4
' ' f;‘g is e 1t
X y P - 2 sequatio

= = 3 3 ,thenp + ¢q is bf* —ag
bl—hm —am—hl  g(am* —2him +bl*)
equal to

2. One of the bisectors of the angle between the lines a(x —

1)2+2h(x—1) (y—2) +b(y—2)*=0isx+2y—5=0.Ifthe
other bisector passesthrough the point (o, o — 4) then a is

equal to
£
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SINGLE CORRECT CHOICE TYPE

1 (b) 5 (a) 9 (b) 13 (a) 17 (a) 21 (b)
2 (b) 6 (b) 10 (c) 14 (c) 18 (d) 22 (d)
3 (d) 7 (a) 11 (b) 15 (a) 19 (b) 23 (a)
4 (d) 8 (b) 12 (c) 16 (c) 20 (b) 24 (a)
COMPREHENSION TYPE
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REASONING TYPE
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IEIE MATRIX-MATCH TYPE

1. A-r;B-s;C-q;D-p 2. A-p;B-q,s;C-s;D-1,s
3. A-s5,B-5,C-r,D-p,q
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The separate equation of lines are x +y =6
xy—y=3x+3=0=ypx—-1)-3(x-1)=0
=x-DH-3)=0

Equation of the sides of the triangle are
x+ty=6 ..

y=3 ..

x=1 .03

Triangle is right angled at (1, 3).

(1,5

1,3 3,3

.. The cricumcircle is the circle on (3, 3) and (1, 5) as
ends of a diameter and its equation is
xE-3)x-D+@E-3)(y-5=0
ie,x?+)?—4x—8y+18=0

The given equation can be written as

(% + %) (cos? 0 sin? o + sin® 0) = x? tan® oL — 2xy tan
o sin 0 + 1%sin%0

or (cos?0 sin?a + sin?0 — tan?a)x” + 2(tan o sin®) xy
+cos? 0 sin®ay? =0

Since the slope of these lines are given as tan 0, and
tan 0,

—2tanosin O ( 0= Ej

cos? Bsin? o 6

Sum of the slopes =

—2tan9><l
= tan0; +tan0, = =——cosec2a
“ xsin’ o
4
We have ax? + 2\xy + by? + 2Kx + 2Ky + 2K =0
h=Ag=K c=2K,f=K
=abc + 2fgh—af? —bg> — ch*=0
ab.(2K) + 20K?* + aK? — bK* - 2)0*K =0
2KA? —2K%\+ (a+ b)K*—2abK =0
Forreal A, B> -44C>0
4K*—42K[(a+b)K*-2aK] > 0
K?>—2(a+b)K+4ab >0,(K—2a) (K—2b) > 0
K< 2aorK> 2b.
Equation of the bisectors ofthe angles between the
2 _yz

lines a’x? + 2axy + ) = 0is — |
a2

=2 Which is
a

@

1= 3

tisfied by y = 3x if =
satisfied by y=3x1 21 a

1
ie.,if 3a>+8a—3=0orifa =-3, 3
Let the equation of lines represented by
ax?*+2hxy+by>=0bey= m,x and y = m,x, then,

a
my+m,=— b amd m m, = b
Y
<. YB 4,
£ %,
I N
7wy
0 X
( —Nn —nml \
Co-ordinates of 4 and B are Ll+mm1 g mmlJ

[ -n

—hmy \
and kl+mm2 1 +mm,

J respectively.

Then required area

IEREA TR
Ll+mm1JLl+mm2) Ll+mm2JLl+mmlJ

(- If co-ordinates (0, 0), (x, y,) and (x,, y,) then area

1
2

1
— | X — X
2\ 12 =% |)

2
n”(my —my) |

N | —

P+ Im(my +my) + m2m2m2 |

nz\/(ml +m2)2 —4mym, |

_1
2 12+lm(m1+m2)+m2m1m2‘
2[4 4a)
1 V. )
2 2 2him m?a|  (am® —2him+bl?)

b b




6. (b Theequation 2Axy +2gx + 2fy + ¢ = 0 represents a

pair of straight line if \/{sinz BCos2 B- sin* o + sin? o sin? B
.2 2 .2 2
0+2fgh—0—Och2=Ojc=% _s +sin occzos B —sin” Bcos” B}
|(2sin“ o —1)|
2hxy+2gx+2ﬁ/+%=0 - )
h B 2«/s1noc(1—s1n a) 2sinacosa tan 2a.
- | —cos2a | - | —cos2a | -
Y =0=2a
9. () Equation of pair of bisectors of angles between lines
A(— Ff 0) ax? +2hxy + by*=01is
== ) = (@b ()
(__f__g) C(O-—g) Xy
R h/'pg "h . . o o
But y = mx is one of these lines, then it will satisfy it.

Substituting y = mx in (1)
h(x?> = m*x*) = (a-b)x.
= (s Y+ ) =0=>x =Ly =& (i ety
Dividing by x2, h(1—m?) = m(a —b)
. Sl gl gl 10. (c) Let the pair of L lines be represented by x> + 2pxy —
-+ Required area of rectangle = ‘ hl| nl 2 32 =0 and the third line is y =mx, then
33 +3x%y = 3xp? + dy? = A (mx —y) (x* + 2pxy —?)

7. (@) Letthe slopes of the lines be m, and m, Then m, +m, . . g
Comparing the coefficients of various terms from
2h a both the sides, we get 3 =Am, 3 = (2pmh — 1),
= —— and = — . Clearly the i fthe li ’ ’ ’
p NGy T eatly tietmage ot the ey —3=(=%m—2p\) and d = A taking A = d, everywhere
—mx =0 in the x-axisis y + mx=0 we get
. The required pair of image lines is (y + m x)(y + md=3= 2pmd—d=3= 6p—d=3;Alsomd+2pd
m,x)=0 =3=2pd=0=p=00rd=0
wd#0 (otherwise md = 3 becomes invalid)
Y Lp=0=>d=-3

11. () Let the given equation represents the straight lines

q lx+my+n =0andLx+my+n,=0
Then ax?+ 2hxy + by> +2gx + 2fy + ¢

=(x+my+n)(Lx+my+n,)
Comparing the coefficient, we get
L, =a,mm,=b,nn,=c
) (o . - lmy+Lm, =2h, lln2+{2n1:2gandmln2+m2nl.:.2f

Yo+ (my+my) xy+mymyx The product of perpendiculars drawn from the origin

to the lines is

= ° —ZTflxy+%x2 = 0= ax® —2hxy+by* =0

_m] | |
8. Given equation is (x* + y?) sin?a = (x cos B — y sin B)? T 2 T
(b) ° .qz 5 2( ) . ( p—ysinp) \/11 + \/12+m2
= x*(sin“a. — cos*PB) + 2xy sinf cosfP
+y? (sina—sin?f)=0 ...(1) s |
12

Let the angle between the lines representing by (1) is 6 =

242 22 22 22

\/11 11 +11 m2 +12m1 +m1 ml
h* —ab

oo tanf =2|———
ath | mn, |

\/112112 + (llmz + lzml)z - 21112m1m2 + mlzm%

_s \/sin2 Bcos2 B —(sin2 o —cos’ [3)(sin2 o —sin® B)
- 2 2

] ||

oc—sin2[3| =

o — cos’ B +sin
Va? 1412 —2ab+ b J(a—-b)? +4K?

| sin



12. (¢) u=0represents a pair of straight lines if
abc + 2fgh —af* —bg* —ch*=0 (D
combined equation of coordinate axes is xy =0
.. The curve through the intersection of « = 0 and xy
=0isu+Axy=0 -(2)
= ax?+2hxy + by* + 2gx+2fy +c+hxy=0
= ax>+Q2h+ A1) xy+ by H2gx+2fy+c=0
It is represents a pair of straight lines, then

3 A
abc+2fg(h+§] —af2 —bg2 —c[h+5) =0

= (abc +2 fgh—af > —bg? — ch?)

e\’
+}\.(fg—Ch)—T =0

= =@ [ from (1)]

Hence, from (2) the equation of the third pair is cu +
4(fg-ch)xy=0

Homogenise the equation of the circle with the help
of the equation of the line

2+12=a? (12 =x2+1y2=a? (Ix + my)?

= (a*P - 1) x>+ 2Ima’xy + (a®m? - 1)y? =0

13. (a

P2 — (212 — 1N dm? —1
o tan45° = \/lma (a NaZm )

a7 —1+a*m? -1

_ 4(a2l2 +a’m? —-1)
(@’ +a’*m? -2)?
=a (P+m?)-8a(P+m?)+8=0

> 8a® +64a 324"

24*

squaring, we get 1

.12

+m

(P +m*)=4+22

14. (c¢) The given equation is equivalent to

(o =) (x=2y) (x =3y)=0
which represent three straight lines

1 1
y=x,y=—Xx,y=—Xx whoseslopesare 1, 1/2, 1/3

2 3
which froman H.P.
Ix +
15. @ D+my+n=0=-"—"2_1
—n
X2 y2 Ix+my 2
ISR Rkl G
a” b —n
(2 ), (22 )
P x| = —m? y2—2lmxy=0
- Laz J Lbz J
This represent a pair of coincident line if
(2 N2 )
zzmz—L”—z—ﬂM”—z—mU =0 =
a b
4 2.2 252
’21 3 . 1721 + 2 i = a’1? +b*m? = n?
a“b a b
Alternatively, the given line must be a tangent to the
given curve
T T
16. (¢ 40NP=E and 40MP=E. So O, M, P, N are

concyclic, OP being diameter.
Let P be (a, B).Then equation of the circle is (x — 0)(x
—a)+(y-p)=0

= x2 +3% —ox — By = 0. If 0 be the angle between the

2 —
lines then tan0 = M
a+b
. 2Nh? —ab k
sinf = =
Ja—b)* +4n> \/(>L2+[32
4 4
[+ MN=2k]

o Joa? B2 VHE —ab = kyf(a—b) + 4K3




17. (a)

18. @

19. ()

20. ()

= (oc2 +[32)(h2 —ab)= kz{(a—b)z +4h2}

K {(a-b)* +4h*}
W —ab

Locus of P (o, B) is X+ y2 =

Dividing by x* and put Lom , we get
x
dm?+ cm*+ bm+ a=0. Let its roots be m,, m,, m,

h . a
t enm, my,my= ——.

b

If m| =tan a, then m, = tan(90 — o) = cot &
a
Somimy = 1= my = —Z,

Since it is the root of the equation

3 2

d[—ﬁj + C(_zj +b(—£j +a=0

d d d
= —a’ +ca* —abd +ad® =0
=ala-c)+d(b-d)=0
The equation is homogeneous equation of fourth
degree it must represent four straight lines passing
through origin. The lines are perpendicular in pair. So
a (x*+3%) = dxy(x* — %) + 6ex?y? = (ax® + pxy — ay?) (*
+ gxy —1?), p and g being constants.
On comparing similar powers, we get

ptag=-4b ..(D
and—2a+pg=6¢c ...(2)
- . T _
Again, if two pairs coincide ;—q =p=aq ..(3)

From(1)and (3) ¢ = —2—b and p =-2b = from (2)
a

2

2a+——=6c=>2b> = a® +3ac
a

To find the equation of pair of lines through origin

we eliminate the terms containing x from the

equations of C; and C,. Thus,
C,+3C,=0=(A+9)x*+(24-21) xy—9*=0

These lines are equally inclined to axes if 24 — 2A =

0=2r=12

The equation of lines joining the origin to the points of

intersection will be obtained by making one equation

homogeneous with the help of the other. we have

2+y?=a® and X% +3? +2(gx+ f5)=0

From (1) and (2), 2(gx+ fy) = —a? squaring both the

sides, we get

21.

22.

b)

@

Agx+fiy =at=a’ (¥ +)?)

= a?(x* + %) — 4(gx + fy)> = 0, which is the required
equation.

Let m and m? be the slopes of the lines represented
by ax?+ 2hxy + by=0

Then, m+ m? __2n (D)
b
mm-~ = b or m b ...Q)
3
2h
from (1) (m+m”)’ :(‘7j
8h*
=m*+m®+3. mm?* (m+m?) = s

a a2

3a 20) 8k
:;+b_2+? - :_b_3 {from(1) and (2)}

8h>  6ah b)  8h?
= (b= 25 o WHO BT
b b b h ab
Let the point of intersection of tangents 4 and B be

P(h,k) , then equation of AB is

6

x_h+y_k=l
4 1

Homogenizing the ellipse using (1)

2 2 2
SR

(1)

4 1 4 1
(h2-4) 2kh
2 2,72
= +y (k" =D+ =0 (2
X L 6 J y( ) 4 Xy @)

o
S~ | ?

Given equation of O4 and OB is

X2 +4y% +oxy =0 ..(3)

* (2) and (3) represent same line

K -4 K -1_hk

Hence

4 20,



=52 _4= 4(k2 D= 24k -0 24. (a) Put y=0, then equation should be a perfect square.

(h=2k)(h+2k)=0 :>6x2—24x+B:0
- locus (x=2y)(x+2y)=0. J (x) should be a perfect square.
23. (a) The pair of lines given by SOA= (24)2 —4.6B=0=>p=24
ax® + by2 +2hxy+2gx+2fy+c=0 intersect at the Now the given equation represents a pair of lines, so
point

2
6x73><[3+2x§x712><7276x(§) +3x(=12)2
2 2 2

(\/fz—bc \/gz_ac\
L n—ab \ 12 —abJ

. . . . 1 1
Required point of intersection = [ ]

237 23/
COMPREHENSION TYPE

. . _n—(-n) n —(=ny)
1. () Let the first equation represents lines (Ix+my+n) 2. b . A= > > and P = sl
(l,x+m;y+n)=0 I"+m lj +mj

then the second equation represents lines

(x+my—n)(l,x+m y—n)=0 4n n

2.2

= PP =
JP2IE 4 Pm2 + mPm

comparing the coefficents, we get
li=a,mm=bnn =c,mn +mn=2fnl+
n l=2g,lm +1 m=2h 4¢ 4¢

Va2 46> +4n% —2ab  J(a—b)* + 412

A
............ Now, the area of parallelogram — Ab ’
~~~~~~ sin©
P
where, p, and p, are distance between two parallel
’ lines
M
’ .. Required area = ppy 2

sind 12

Let the angle between two non paralled sides be 0
() Ifthe equation represent coincident pair, then 4% — ab

then
= 0. Clearly both equations represent the same line.
2Wh? —ab . 2Vh* —ab S0,g=/=0.
tanf=—"— " = sin=——— ) )
a+b (a—b)z 44 The equations become (x/;x+x/gy) +¢=0. For
real solution ac<0.
REASONING TYPE
1. (@ The pair of bisectors of 2x% + 6xy + y2 =0 Ly my.
5 5 Both are true and it is correct reason.
and 4x” +18xy+y~ =0 coincides Hence (a) is correct choice.

= angle between /;,m, is same as angle between



@E MULTIPLE CORRECT CHOICE TYPE

1. (ab,c,d Homogenising the equation of the circle we get 4.  (b,c,d)  Separate equations of the diagonals are x — 2y =0
and2x+y=0
242 S[X + y] -0 Since, origin is the centre, so one of the vertex is
2 (-2,-1). Diagonal length of the square is 2./5. So
=2+ )y’ +4xp=0 the other vertices are given by
X
arei6 - ax? —=—2-=+/5 = (-1.2)and (1,-2).
: R
y:(—ziﬁ)x :>y+(2iﬁ)x=o, 5. Od)  p.g.4a+2.2a.2a.2.-p.4d%—q.4d>—4a.
4*=0
which can also be written as (2$ﬁ)y+ x=0 = 42 _da)+ {w+q)a—pgt=0 ( a+ O)
2. (abd) One ofthe lines must be y=x or y=-x. So, ) 2
a+b=2h or atb=-2h = (a+b)=4h s AeR, 16a”-44{(p+q)a—pq} =0
3. (o We have, 4 +a=0and4 xax—c?+0-0-4b>+ or(a-pla—q)=0
0=0
= a=—4 and 16¢2—4b2=0 =a=—4 asporazgq
and b=+2c
EE MATRIX-MATCH TYPE
A-r;B-s;C-q; D-p (C) Length of perpendicular from origin to the line =
(A) Parof bisectorsof 3x? — 5xy +2y?=01is 5x% — 5% + 1
2xy=0 > 2
Pair of bisectors of 9x% — 25xy + 4y% = 0 is 5x> — 52 + a”+b
2xy=0 1
Therefore given pair of lines are equally inclined. . area of isosceles triangle = m
(B) Pair of bisectors of x? — 3% + 8xy = 0 is 2x> — 2)” — xy
=0 Now, a2+b2:(2b+l)2+b2:5b2+4b+121
Pair of bisectors of 2x% — 2)? —xy =0 is x> — > + 8xy = 5
0
Therefore one pair bisects the angles between other. = 24 b2 <5
2_ 20 12 2
© 20" 3xy+y7=0,x"+3xy+27=0 (D) Equation of perpendicular from the origin to the chord
= (y-x)(y-2x)=0,(y+x)(2y+x)=0 ibe—.ay:O. ...(2) . .
— The pairs are perpendicular Equation of bisectors of equation (1) is
D) x2—Txy+12)>=0,x2—Txy+12)2+y—9x +20=0 xX2—y? 3-2a-4b+1 3-2(1+2b)—4b+1
are parallel as their quadratic terms are same xy - 2a-b - 2(1+2b)-b
2. A-p;B-qrs;C-s;D-r,s Also, (2) must satisfy above, thus
Homogenising we get 3x% — y2 +2Q2y—x)ax+by)=0 ( b )2
_ ~ ) ~
= (3-2a)x2 + (4a—2b)xy + (4b—1)y? = 0.....(]) 1+2b/ _2-8b _ 3b"+4b+1_2-8b
) o b 2+3b b(1+2b) 2+3b
(A) These are perpendicular linesif3-2a+4b—-1=0=a 1+ 2b
—2b=1. . which is cubic in b, so at most three values of b are
B) a—2b=1= ax+by=1 passes through the point (1, — possible.
2) so it represents a family of concurrent lines. Clearly 3, A-s,B-5,C-r,D-p,q

the distance of the farthest chord cannot exceed the
distance of the point (1, —2) from the origin.

2425-24 1
(A) |tanfl=="——=—
12+2 7



EE NUMERIC/INTEGER ANSWER TYPE

1.

(B) Homogenising we get

2 2 2
R
> 4> \a b 2 42)  ab

= The lines are perpendicular, so 0 :%

(©) Puty=0, we getx? + 4x + ¢* =0, which gives equal
roots if ¢> = 4, then equation becomes

x? +4xy—2y? +4x+2fy+4=0 whichpepresentsa
pair of st. lines if f=4

(D) As obtained in (C) c¢? =

Ans:5
Let the lines represented by
ax*+2hxy+by*>=0bey= mx and y = m,x.

Therefore, m; + m, = —% and mym, :%

Y

Bé‘x
&
LL‘\\

%

Y = myx

A
V=mx

X

( 1 my \

Coordinates of 4 and B are Ll +mm; 1+ mmJ and

(1 mz\

[+ mm, ’l+mm2J )
The centroid (x', y") of A OAB is given by

(1 + ! +0\
, Ll+mm1 [ +mmy J
X =
3
_( 21+ m(my +my) 3
3{]2+ml(m1+m2)+m2mlm2}J
( 5] 2hm 3
B p 2 (bl — hm) .
3(12 2hmz+m2a\ 3 (am? —2mim+ 617y D
{ b
m my \
y'=

I(my +my)+2mmym,

[1+mm1 [+ mmy +OJ
(
[

3(1 +Im(my +my) + m2m1m2

( _LM+2ma 3
b b

o2 ot

(am—hl)
(am® =2him+b1*) _(2)

_2
3

From (1) and (2) ,we have

x' y' 2
bl—hm ~ am—hl 3(am® — 2him + bI%)
Ans: 4

Pair of bisectors of
a(x—172+2h(x-1)(y-2)+b(y-2)>=0is

-1’ -(-2° _(x-D(-2)

a->b h
Sh{x?—y?-2x+4y-3}=(a—b) (xy—2x—y+2)
= hx*>—hy?—(a-b)xy+2x(a—b—h)+y(a—b+4h)-
2(a—b)-3h=0
Given one bisectorisx +2y—5=0
then let other bisectoris 2x —y + A =0
. pair of bisector is (x +2y —5) 2x—y + A1) =0 => 2x> —
232 +3xy— 10x + Ax + 24y + 5y — 54 =0
Comparing (1) and (2) we get
h=2,a-b=-3,2a-2b-2h=—10+A
5 2(-3)-4=-10+A=>L=0
.. The other bisector is 2x—y =0
So, 2a—(aa—4)=0 = a=4
Ans: 10
We have ax? + 2hxy + by? +2gx +2fy+ ¢ =0, where c= 10
Let ax?+2hxy + by? +2gx +2fy + ¢ = (Ix + my +n )(lx +
myy +n,)
Comparing the coefficient of similar terms, we get
LL,=a,mm,=b,nn,=c
Limy+Lm, =2h, 1 n,+Lin =2g,mn,+mpn =2f
Now, the two lines are equidistant from origin

O.ll + 0m1 +m _ 012 + O.m2 + 1y
\/112 +mi \/112 +mj

= nf(ly —m3) = ny (f —mi’)

= nlzl2 - n%ll2 = n%mlz - nlzm% . On squaring, we get

2 2
(7’!112 + 71211) [(l’lllz + I’lzll) —4}11}12[112]
:(m1n2 + mym )2.[(1’}’11}’12 + mym )2 - 47’}117’}12}’11"2]
- 4g? [Ag® — 4ac] = 412 [4f* — 4bc]

4 4
S -g

=f-g IC(bfzfagz)jbf2 =c=10

R



