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A triangle ABC lying in the first quadrant has two vertices as

A(1,2)and B3, 1).1f ZBAC = 90°, andar (AABC) = 55 sq.
units, then the abscissa of the vertex C is:
[Sep. 04,2020 ()]

@ 1445 ) 1+245 (© 2+45 (@) 25-1
If the perpendicular bisector of the line segment joining
the points P (1, 4) and Q (k, 3) has y-intercept equal to —4,

then a value of kis : [Sep. 04,2020 (I)]
@ -2 (b -4 © Via @ V15

Ifa AABC has vertices A(—1, 7), B(-7, 1) and C(5,-5), then

its orthocentre has coordinates : [Sep. 03,2020 (ID]
(43

(a) 5 ? 5 (b) (_33 3)
33

© |53 @ G.3)

3
Let A(1, 0), B(6,2)and C (5 , 6) be the vertices of a triangle

ABC. 1f Pis a point inside the triangle ABC such that the
triangles APC, APB and BPC have equal areas, then the
length of the line segment

7 1
PQ, where Q is the point (—g,—gj , Is——

[NA Jan. 7, 2020 (T)]

10.

A triangle has a vertex at (1, 2) and the mid points of the
two sides through it are (-1, 1) and (2, 3). Then the centroid
of this triangle is : [April 12,2019 (ID)]

7 1 1 15
o3 o l52) 0 51 w55

Let O(0, 0) and A(0, 1) be two fixed points. Then the locus

of a point P such that the perimeter of AAOP is 4, is :
[April 8, 2019 (I)]

(@) 8x*—9*+9y=18 (b) 9x*—8*+8y=16

(© 9*+87-8y=16 (d) 8x*+9*—9y=18

Two vertices of a triangle are (0, 2) and (4, 3). If its

orthocentre is at the origin, then its third vertex lies in

which quadrant? [Jan. 10, 2019 (ID)]

(a) third (b) second

(c) first (d) fourth

Let the orthocentre and centroid of a triangle be A(-3, 5)

and B(3, 3) respectively. If C is the circumcentre of this

triangle, then the radius of the circle having line segment

AC as diameter, is : [2018]
5 34/5
@ 2vio ) 3\E © TI @ Vio

A square, of each side 2, lies above the x-axis and has one
vertex at the origin. If one of the sides passing through the
origin makes an angle 30° with the positive direction of the
x-axis, then the sum of the x-coordinates of the vertices of
the square is : [Online April 9, 2017]

@ 2J3-10) 243-2 (© 3-2 (@ 3-1

A ray of light is incident along a line which meets another

line, 7x —y + 1 = 0, at the point (0, 1). The ray is then

reflected from this point along the line, y+ 2x = 1. Then the

equation of the line of incidence of the ray of light is :
[Online April 10,2016]

(b) 41x+25y-25=0

(d) 41x+38y—38=0

(a) 41x —25y+25=0
(c) 41x—38y+38=0
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Let L be the line passing through the point P(1, 2) such
that its intercepted segment between the co-ordinate axes
is bisected at P. If L, is the line perpendicular to L and
passing through the point (-2, 1), then the point of
intersectionof Land L is: [Online April 10, 2015]

(a) (%% ®) @%
© (%%} @ (130 157 )

8
Thepomts( j (1,3)and (82, 30) :

[Online April 10, 2015]
(a) form an acute angled triangle.
(b) form aright angled triangle.
(c) lieon astraightline.
(d) form an obtuse angled triangle.
The x-coordinate of the incentre of the triangle that has

the coordinates of mid points of'its sides as (0, 1) (1, 1) and
(1,0)is: [2013]
@ 2442 ® 2-v2 (© 1442 @ 1-42

A light ray emerging from the point source placed at P(1, 3)

is reflected at a point Q in the axis of x. Ifthe reflected ray
passes through the point R (6, 7), then the abscissa of Q is:

[Online April 9, 2013]

7 5
@1 ®3 @5 @

Let A (h, k), B(1, 1) and C (2, 1) be the vertices of a right
angled triangle with AC as its hypotenuse. If the area of
the triangle is 1square unit, then the set of values which 'k’
can take is given by [2007]

@ 1.3} (0 3,72} (© {L3} (d {0,2}

Ifa vertex of a triangle is (1, 1) and the mid points of two
sides through this vertex are (-1, 2) and (3, 2) then the
centroid of the triangle is [2005]

@ (3o (F3)e (12 © (3]

Ifthe equation of the locus of a point equidistant from the
point (a1 b1) and (a2,6,) is
then the value of "¢ is

[2003]

(ap =by))x+(ay —by))y+c=0,

(a) \’d12+b12 7a227b22 (b)

(o) alz 7a22 +b12 7b22 (d)

1
5022 +b22 —a12 _b12

%(012 +1122 +b12 +b22)
Locus of centroid of the triangle whose vertices are
(acost,asint),(bsint,—bcost) and (1, 0), where ¢ is a

parameter, is [2003]

M-123
@ Gx+1)?+3y)? =a’-b?
®) Gx-1*+@y)’ =a’ -b’
© GBx-1)2+@3y)?=a’+b?
@ Gx+)*+3y)? =a’+b?
19. A triangle with vertices (4, 0), (-1,-1), (3,5)is  [2002]

20.

21.

22.

23.

24.

25.

(a) isosceles and right angled

(b) isosceles but not right angled

(c) right angled but not isosceles

(d) neither right angled nor isosceles

Line

Various Forms of Equation of a O
I i 0% 1
.\T()PI( E g’

Let f: R— R be defined as

1
x° sin(—j + 5x2, x<0
X

S(x)= 0, x=0

1
xscos( )+7»x2 x>0

The value of A for which f" (0) exists, is

[NA Sep. 06,2020 (I)]
Let C be the centroid of the triangle with vertices (3, 1),
(1, 3) and (2, 4). Let P be the point of intersection of the
lines x+3y—1=0and 3x—y+ 1 =0. Then the line passing
through the points C and P also passes through the point:

[Jan. 9,2020 ()]

@ 9.0 ® 07 (© 7.6 @ 9.-7
Slope of a line passing through P(2, 3) and intersecting
the line x + y=7 at a distance of 4 units from P, is:

[April 9, 2019 ()]
1-5 -7 J1-1 J5-1
@F O © 5 O 5,

A point on the straight line, 3x + 5y = 15 which is
equidistant from the coordinate axes will lie only in :
[April 8, 2019 (I)]
(a) 4"quadrant (b) 1% quadrant
(¢) 1% and 2" quadrants (d) 1%, 2" and 4" quadrants
Two vertical poles of heights, 20 m and 80 m stand apart
on a horizontal plane. The height (in meters) of the point
of intersection of the lines joining the top of each pole to
the foot of the other, from this horizontal plane is :
[April 08,2019 (II)]
(@ 15 (b) 18 (c) 12 (d) 16
Ifa straight line passing through the point P(-3, 4) is such
that its intercepted portion between the coordinate axes is

bisected at P, then its equation is : [Jan. 12,2019 (ID)]
@) 3x—4y+25=0 (b) 4x—3y+24=0
(© x-y+7=0 (d) 4x+3y=0
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Ifin a parallelogram ABDC, the coordinates of A, BandC =~ 34.

are respectively (1, 2), (3,4) and (2, 5), then the equation of
the diagonal AD is : [Jan. 11,2019 (ID)]
(@ 5x-3y+1=0 (b) 5x+3y—-11=0

(¢) 3x—5y+7=0 (d) 3x+5y-13=0

A point P moves on the line 2x — 3y +4=0.If Q(1, 4) and
R(3,-2) are fixed points, then the locus of the centroid of
APQR s aline: [Jan. 10, 2019 (T)]

3
(a) with slope 5 (b) parallel to x-axis

2
(c) with slope 3

Ifthe line 3x + 4y — 24 =0 intersects the x-axis at the point
A and the y-axis at the point B, then the incentre of the
triangle OAB, where O is the origin, is: [Jan. 10, 2019 ()]
@ G4 b 22 (© &) @ &9

A straight line through a fixed point (2, 3) intersects the
coordinate axes at distinct points P and Q. If O is the origin
and the rectangle OPRQ is completed, then the locus of R

(d) parallel to y-axis

is: [2018]
(@ 2x+3y=xy (b) 3x+2y=xy
(c) 3x+2y=6xy (d) 3x+2y=6

In a triangle ABC, coordianates of A are (1, 2) and the
equations of the medians through B and Carex +y =15 and
x =4 respectively. Then area of A ABC (in sq. units) is
[Online April 15,2018]
@ 5 (b) 9 (0) 12 (d) 4
Two sides of a rhombus are along the lines, x —y+ 1=0
and 7x —y—5=0. Ifits diagonals intersect at (-1, —2), then
which one of the following is a vertex of this rhombus?

[2016]
1 8
@ (-3

© 3.9 d (3,-9)
A straight line through origin O meets the lines 3y=10—4x
and 8x + 6y + 5 =0 at points A and B respectively. Then O
divides the segment AB in the ratio :

[Online April 10,2016]
(@ 2:3 (b) 1:2 (c) 4:1 (d) 3:4
If a variable line drawn through the intersection of the

lines ~+2 =1 and 5+3 =1 he coord;
nes 374" an 23 , meets the coordinate axes

atAand B, (A # B), then the locus of the midpoint of AB
is: [Online April 9, 2016]
(@ Txy=6(x+y)

(b) 4(x+y)2-28 (x+y)+49=0

(c) bxy=T7(x+y)

(d) 14(x+y)?-97 (x+y)+168=0

35s.

36.

37.

38.

39.

The point (2, 1) is translated parallel tothe lineL : x—y=4

by 2./3 units. If the new points Q lies in the third quadrant,

then the equation of the line passing through Q and
perpendicularto L is : [Online April 9, 2016]

@ x+y=2-+6 (b) 2x+2y=1-+/6

(©) x+y:3—3x/g (d) x+y:3—2\/g
A straight line L through the point (3, — 2) is inclined at
an angle of 60° to the line \3x +y = 1. If L also

intersects the x-axis, then the equation of L is :
[Online April 11, 2015]

@ y+ V3x+2-343 =0
b) By+x-3+2/3=0
(© y—f3x+2+3J3 =0
d By-x+3+23=0

The circumcentre of a triangle lies at the origin and its
centroid is the mid point of the line segment joining the
points (a2 + 1, a2+ 1) and (2a, —2a), a # 0. Then for any a,
the orthocentre of this triangle lies on the line:

[Online April 19, 2014]
(@) y—2ax=0
(b) y—(a%2+1)x=0
© y*+x=0
@ (@a-172x—(a+1)2y=0
Ifaline intercepted between the coordinate axes is trisected
at a point A(4, 3), which is nearer to x-axis, then its equation
is: [Online April 12,2014]
(a) 4x—-3y=7 (b) 3x+2y=18
(c) 3x+8y=36 (d) x+3y=13
Given three points P, Q, R with P(5, 3) and R lies on the
x-axis. If equation of RQ is x — 2y =2 and PQ is parallel to
the x-axis, then the centroid of APQR lies on the line:

[Online April 9,2014]
(@) 2x+y-9=0 (b) x—2y+1=0
(c) 5x—2y=0 (d) 2x-5y=0

A ray of light along x + NG} y= NG) gets reflected upon
reaching x-axis, the equation of the reflected ray is [2013]

@) y=x+.3 (b) 3y =x- 3
© y=-Bx-3 @ By=x-1

LetA (-3, 2)and B (-2, 1) be the vertices ofa triangle ABC.
Ifthe centroid of this triangle lies on the line 3x +4y +2 =0,
then the vertex C lies on the line :

[Online April 25,2013]
(b) 3x+4y+3=0
(d) 3x+4y+5=0

(@) 4x+3y+5=0
(¢) 4x+3y+3=0
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Ifthe extremities of the base of an isosceles triangle are the
points (2a, 0) and (0, a) and the equation of one of the
sides is x = 2a, then the area of the triangle, in square units,
is: [Online April 23, 2013]

5 5 55 254
@ ¢ © 3¢ ©

Ifthe x-intercept of some line L is double as that of the line,
3x + 4y =12 and the y-intercept of L is half as that of the
same line, then the slope of L is : [Online April 22, 2013]
(@ -3 (b) —3/8 (c) =32 (d) -3/16
Ifthe line 2x + y = k passes through the point which divides
the line segment joining the points (1,1) and (2,4) in the
ratio 3 :2, then k equals : [2012]

) 52

(@ ? ®) 5 © 6

The line parallel to x-axis and passing through the point of
intersection oflines ax +2by+3b=0and bx — 2ay—3a =0,
where (a, b) # (0, 0) is [Online May 26, 2012]
(a) above x-axisat a distance 2/3 from it

11
() 5

(b) above x-axisat a distance 3/2 from it
(c) below x-axis at a distance 3/2 from it
(d) below x-axis at a distance 2/3 from it
If the point (1, a) lies between the straight lines
x+y=1and2(x+y)=3thenalies in interval
[Online May 12, 2012]

3 3 1
(@) (5 , wj (b) (L 5) © (==,0) (@ [Oa gj
Ifthe straight lines x + 3y=4,3x +y=4 and x + y =0 form
a triangle, then the triangle is [Online May 7, 2012]
(a) scalene
(b) equilateral triangle
(c) isosceles
(d) right angled isosceles
IfA(2,-3)and B(-2, 1) are two vertices of a triangle and
third vertex moves on the line 2x+3y =9, then the locus

of the centroid of the triangle is : [2011RS]
@ x-y=1 (b) 2x+3y=1
() 2x+3y=3 d) 2x-3y=1

If (a,az) falls inside the angle made by the lines y = % s

x>0 and y=3x, x>0, then a belong to

(@) (0, 5] (b) (3,©) (¢) (E’3j () (_3’_Ej

[2006]

49.

50.
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A straight line through the point A (3, 4) is such that
its intercept between the axes is bisected at A. Its equation
is [20006]

@ x+y=7 (b) 3x—-4y+7=0
() 4x+3y=24 (d) 3x+4y=25

The line parallel to the x- axis and passing through the
intersection of the lines ax + 2by + 3b = 0 and

bx—2ay—3a=0, where (a,b) # (0,0)is [2005]

(a) below the x - axis at a distance of % from it

. . 2 .
(b) below the x - axis at a distance of 3 from it

. . 3 .
(c) above the x - axis at a distance of 5 from it

(d) above the x - axis at a distance of % from it

The equation of the straight line passing through the point
(4, 3) and making intercepts on the co-ordinate axes whose

sum is —1 is [2004]
(@ %—%zland_i2+%:1

) 5-2=-tand 24—

(c) %+§:land§+%:1

() %+%=—1 and_iz-;-%:_l

Let 4(2,—3)and B(-2, 3) be vertices of a triangle ABC.

If the centroid of this triangle moves on the line

2x +3y =1, then the locus of the vertex C'is the line
[2004]

(@ 3x-2y=3 (b) 2x-3y=7

(¢) 3x+2y=5 (d 2x+3y=9

Locus of mid point of the portion between the axes of

X coso. +y sina = p whre p is constant is [2002]

4
@ x*+y’=— (b) x*+)?=4p?

p

1 1 2 1 14
(C) —2+—2:—2 (d) _2+_2__2
X y P Xy p
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Distance Between two Lines, Angle
Between two Lines and Bisector of
the Angle Between the two Lines,
Perpendicular Distance of a Point
from a Line, Foot of the
Perpendicular, Position of a Point
with Respect to a Line, Pedal
Points, Condition for Concurrency
of Three Lines

Let L denote the line in the xy-plane with x and y intercepts
as 3 and 1 respectively. Then the image of the point (-1, —4)
in this line is: [Sep. 06,2020 (ID)]

11 28 29 8
o (53 o [35)
9 ey
© |57 @153
2
5

. . . 1
Ifthe line, 2x—y+ 3 =0is at adistance — and — from
g NG
the lines 4x — 2y + a.=0and 6x — 3y + 3 =0, respectively,
then the sum of all possible value of a and f3 is
[NA Sep. 05,2020 (I)]
The locus of the mid-points of the perpendiculars drawn
from points on the line, x =2y to the linex =y is:
[Jan. 7,2020 (ID)]
(@ 2x-3y=0 (b) 5x-7y=0
() 3x—2y=0 (d) 7x-5y=0
A straight line L at a distance of 4 units from the origin
makes positive intercepts on the coordinate axes and the
perpendicular from the origin to this line makes an angle
of 60° with the line x + y = 0. Then an equation of the line
Lis: [April 12,2019 (ID)]

@ x+3y=8
b)) B+hx+B-1)y=8/2

(©) B3x+y=8
(d) None of these
Lines are drawn parallel to the line 4x — 3y +2=0, ata

3
distance 5 from the origin. Then which one of the

following points lies on any of these lines ?
[April 10,2019 (ID)]

@ (743 ® 373
11
o)
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Ifthe two linesx + (a—1) y=1and 2x +a*>v=1 (a e R—{0,1})
are perpendicular, then the distance of their point of

intersection from the origin is: [April 09,2019 (ID)]
2 2 2 V2
@) \E ®5 ©F @%

A rectangle is inscribed in a circle with a diameter lying
along the line 3y = x + 7. If the two adjacent vertices of the
rectangle are (-8, 5) and (6, 5), then the area of the rectangle
(in sq. units) is: [April 09,2019 (IT)]
(@ &4 (b) 98 (c) 72 (d) 56
Suppose that the points (4, k), (1, 2) and (— 3, 4) lie on the
line L . If a line L, passing through the points (%, k) and
(4, 3) is perpendicular on L , then equals :

[April 08,2019 (II)]

1

l 1
@3 ®0  ©@3 @3
Ifthe straight line, 2x — 3y + 17 =0 is perpendicular to the

line passing through the points (7, 17) and (15, ), then 3
equals : [Jan. 12,2019 ()]

35
© —5

Two sides of a parallelogram are along the lines, x + y =3
and x —y + 3 = 0. If its diagonals intersect at (2, 4), then
one of its vertex is: [Jan. 10, 2019 (II)]
@ (3,5 ® &D () 26 (@ G0
Consider the set of all lines px + qy + r = 0 such that
3p+2q+4r=0. Which one of the following statements is
true? [Jan. 9, 2019 ()]

35
@ 5 ® -5 d s

31
(a) The lines are concurrent at the point (Z: Ej .

(b) Each line passes through the origin.
(c) Thelines are all parallel.
(d) The lines are not concurrent.
Let the equations of two sides of a triangle be
3x =2y + 6 =0and 4x + 5y — 20 = 0. If the orthocentre
of this triangle is at (1, 1), then the equation of its third
side is: [Jan. 09, 2019 (I1)]
(@) 122y —-26x-1675=0
(b) 122y +26x+1675=0
(¢) 26x+ 61y +1675=0
(d) 26x—-122y-1675=0
The foot of the perpendicular drawn from the origin, on
theline, 3x +y=A(A #0) is P. If the line meets x-axis at 4 and
y-axis at B, then the ratio BP : P4 is
[Online April 15,2018]
(@ 9:1 (b) 1:3 (© 1:9 d 3:1
The sides of a rhombus ABCD are parallel to the lines,
x—y+2=0and 7x —y + 3 = 0. If the diagonals of the
rhombus intersect at P(1, 2) and the vertex A (different
from the origin) is on the y-axis, then the ordinate of 4 is
[Online April 15,2018]

5
@ 3

@2 b © %
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Let a, b, ¢ and d be non-zero numbers. If the point of
intersection of the lines 4ax + 2ay + ¢ =0and 5hx + 2by +d
=0 lies in the fourth quadrant and is equidistant from the
two axes then [2014]
(@ 3bc—2ad=0 (b) 3bc+2ad=0

(c) 2bc—3ad=0 (d) 2bc+3ad=0

Let PS be the median of the triangle vertices
P(2, 2), O(6, 1) and R(7, 3). The equation of the line
passing through (1, —1) and parallel to PS is: [2014]
(@ 4x+7y+3=0 (b) 2x-9y—-11=0

(©) 4x-Ty—11=0 (d) 2x+9+7=0

Ifaline L is perpendicular to the line 5x —y=1, and the area
of'the triangle formed by the line L and the coordinate axes
is 5, then the distance of line L from the line x + S5y =0 is:

[Online April 19, 2014]

7 5 7 5
@ NG (b) NE (© NE (d) NG
Ifthe three distinct lines x + 2ay+a=0,x+ 3by+b=0and
x +4ay+ a= 0 are concurrent, then the point (a, b) lies on
a [Online April 12,2014]
(a) circle (b) hyperbola
(c) straightline (d) parabola
The base of an equilateral triangle is along the line given
by 3x +4y=9. Ifa vertex of the triangle is (1, 2), then the
length of a side of the triangle is: [Online April 11,2014]

23 . 43 43 q 2V3
@S5 O T © 5 @
Ifthe image of point P(2, 3) in a line L is Q(4, 5), then the
image of point R(0, 0) in the same line is:
[Online April 25,2013]
@ 22 b &5 © G4 @7
Let 0, be the angle between two lines 2x + 3y +¢, = O and
—x+ 5y + ¢, =0and 0, be the angle between two lines
2x+3y+c =0and—x+ Sy+c;=0, wherec|, ¢,, c; areany
real numbers :
Statement-1: If ¢, and ¢, are proportional, then 0, = 0,.
Statement-2: 0, = 0, for all ¢, and c;.
[Online April 23, 2013]
(a) Statement-1 is true, Statement-2 is true; Statement-2 is
acorrect explanation of Statement-1.
(b) Statement-1 is true, Statement-2 is true; Statement-2 is
not a correct explanation of Statement-1.
(c) Statement-1 is false; Statement-2 is true.
(d) Statement-1 is true; Statement-2 is false.
Ifthe three lines x —3y=p, ax + 2y =g and
ax +y=rform aright-angled triangle then :
[Online April 9, 2013]
(b) a2—6a—-12=0
(d) a®—9a+12=0

(@) a?—9a+18=0
(¢) a>—6a—18=0
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Consider the straight lines

Li:x-y=1

Ly:x+y=1

Ly:2x+2y=5

Ly:2x-2y=7

The correct statement is [Online May 26, 2012]
@ Ll Ly, Lyl Ly, L, intersect L.

(b) L LL,, L;|| Ly, Lintersect L,.

(© Ly L1, Lyl Ls,L, intersect L.

d Ly L Ly, Ly 1Ly, L,intersect L,.

Ifa, b,c € Rand 1 is aroot of equation ax?+bx+c¢=0,
then the curve y = 4ax? + 3bx + 2¢, a # 0 intersect x-axis at

[Online May 26, 2012]
(a) two distinct points whose coordinates are always
rational numbers
(b) no point

(c) exactly two distinct points

(d) exactly one point

Let L be the line y = 2x, in the two dimensional plane.
[Online May 19, 2012]

Statement 1: The image of the point (0, 1) in L is the point

53}

Statement 2: The points (0, 1) and [% ,gj lie on opposite
sides of the line L and are at equal distance from it.
(a) Statement 1 is true, Statement 2 is false.
(b) Statement 1 is true, Statement 2 is true, Statement 2 is
not a correct explanation for Statement 1.
(c) Statement 1 is true, Statement 2 is true, Statement 2 is
acorrect explanation for Statement 1.

(d) Statement 1 is false, Statement 2 is true.
If two vertices of a triangle are (5, —1) and (-2, 3) and its
orthocentre is at (0, 0), then the third vertex is

[Online May 12, 2012]
@ @-=7) (b 4-7) (© 47 (@ &7
If two vertical poles 20 m and 80 m high stand apart on a
horizontal plane, then the height (in m) of the point of
intersection of the lines joining the top of each pole to the
foot of other is [Online May 7,2012]
(@ 16 (b) 18 (¢) 50 @ 15
The point of intersection of the lines
(@+3)x+ay+a-3=0and
(@ +2)x+ (a+2)y+2a+3=0(areal) lies on the y-axis for

[Online May 7, 2012]

(a) no value of a (b) more than two values of a
(c) exactly one value of @ (d) exactly two values of a
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82.

83.

84.

8s.

86.

87.

88.

Get More Learning Materials Here: &

Thelines x+y = |a| and ax —y = 1 intersect each other in

the first quadrant. Then the set of all possible values of a
in the interval : [2011RS]

@ (0.) (®) [Leo) (@ (L) (@ (-L1)

Thelines L, : y—x=0and L, : 2x +y = 0 intersect the line
Ly :y+2=0at Pand Q respectively. The bisector of the
acute angle between L, and L, intersects L at R. [2011]

Statement-1: The ratio PR : RQ equals 2,/2 : /5
Statement-2: In any triangle, bisector of an angle divides

the triangle into two similar triangles.

(a) Statement-1 is true, Statement-2 is true; Statement-2 is
not a correct explanation for Statement-1.

(b) Statement-1 is true, Statement-2 is false.

(c) Statement-1 is false, Statement-2 is true.

(d) Statement-1 is true, Statement-2 is true; Statement-2 is
acorrect explanation for Statement-1.

The lines p(p? +1)x—y+q=0and

P23+ 1%+ (p2 + 1)y+2q= 0 are perpendicular to a common

line for : [2009]

(a) exactly one values of p

(b) exactly two values of p

(c) more than two values of p

(d) no value of p

The shortest distance between the line y — x = 1 and the

curve x =y2is : [2009]

@2 oy g B g

The perpendicular bisector of the line segment joining
P (1, 4) and Q(k, 3) has y-intercept —4. Then a possible
value of k is [2008]
@ 1 (b) 2 (© 2 (d) —4
LetP=(-1,0),Q=(0,0) and R=(3, 3 /3 ) be three point.
The equation of the bisector of the angle PQR is [2007]

(@ ?HFO (b) x+3y=0

© \Bx+y=0 m>x+%§y=o

If x;,x),%3 and yy,y,, 3 areboth in G.P. with the same
common ratio, then the points (x1,¥1),(x5,¥,) and

(x3,3) [2003]
(a) are vertices of a triangle

(b) lieon a straight line

(c) lieon anellipse

(d) lieon acircle.

89. A squareofside alies above the x-axis and has one vertex
at the origin. The side passing through the origin makes an

angle a(O <a< %J with the positive direction of x-axis. The

equation of its diagonal not passing through the origin is

[2003]

(@) y(coso+sina)+ x(cosa —sina) =a

(b) y(coso—sina)— x(sina—cosa) =a

(¢) y(cosa+sina)+ x(sina—cosa) =a

(d) y(cosa+sina)+x(sino+cosa) =a
{'\'T()PI(? n Pair of Straight Lines ‘ﬁ .

90. The equation y=sin x sin (x +2) —sin? (x + 1) represents
a straight line lying in : [April 12,2019 (I)]
(a) second and third quadrants only
(b) first, second and fourth quadrant
(c) first, third and fourth quadrants
(d) third and fourth quadrants only

91. [Ifone ofthe lines of my?+ (1-m?) xy —mx>= 0 is a bisector
of the angle between the lines xy=0, thenmis [2007]
(@ 1 (b) 2 (c) -12 d) 2

92. Ifone ofthe lines given by

6x% — xy+ 4cy2 =0 is 3x+4y=0, then c equals [2004]

(@ -3 (b) 1 (c) 3 @ 1

93. If the sum of the slopes of the lines given by
x? —2¢xy—7y? = 0is four times their product ¢ has the
value [2004]

@ -2 (b -1 © 2 @ 1

94. If the pair of straight lines x2 —2pxy—y2 =0 and

X2 - 2gxy — y2 = 0 be such that each pair bisects the angle
between the other pair, then [2003]
(@ pg=-1() p=q () p=—q () pg=1
95. The pair of lines represented by
3ax?+ 5xy + (a®>—2)*=0
are perpendicular to each other for
(a) two values of a b) va
(c) for one value of a (d) for no values of a
96. If the pair of lines ax?+ 2hxy + by?+ 2gx + 2fy + ¢ = 0
intersect on the y-axis then [2002]
(@) 2fgh=bg*+ ch?
(c) abc=2fgh

[2002]

(b) bg? % ch?
(d) none of these

EBD_83
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1. () Let AABCbein the first quadrant

1
Slope of line 4B = =3

Slope of line AC=2
Length of 4B = /5

"(1,
B(3,1)

It is given that ar(AABC) = 55
1
.'.EAB-AC:Sx/g: AC=10

.. Coordinate of vertex C = (1+10cos6, 2+10sin 0)

tan0 =2 = cosb = L, sin O :l
J5

J5
.. Coordinate of C = (1+ 25,2+ 4x/§)
.. Abscissa of vertex Cis 1+ 2\/5.

2.  (b) Mid point of line segment PQ be [%, %j .

. Slope of perpendicular line passing through

Z+4

© 41).and[M Z) -2 DB

’ 272 k1 k+l
2

4-3 1
SlopeofPQ—ﬁ—E
15 1
Tlek -k

1-k*=-15=k =+4.

Get More Learning Materials Here: &

_ Hints & Solutions

® A-1,7)
0 P
-
BCT,1) S C(5,-5)
1
"B Ty

.. Equation of ASis y—7=2(x+1)

y=2x+9 .()

12
mAC :—_6:_2

1
.. Equation of BPis y—1= E(x +7)
=—4— .
y P ..(1i)
From equs. (i) and (ii),

2x+9=i9
2

= 4x+18=x4+9
=3x=9=>x=-3

sy=3

(5) P will be centroid of AABC

17 8
P (?5) = PO=\#)+(3)" =5

() From the mid-point formula co-ordinates of vertex B
and Care B (-3, 0)and C (3, 4).
Now, centroid of the triangle

3-3+1 0+4+2
GE[ ):>G

s

3 3 3

1l
N\

| —

[\
Ne—
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A,2) 8. () Since Orthocentre of the triangle is A(-3, 5) and
centriod of the triangle is B(3, 3), then
AB = /10 =240
*r——o
LD (2,3) B C
Centroid divides orthocentre and circumcentre of the
triangleinratio 2 : 1
B C S AB:BC=2:1
6. (¢) LetpointP (h k) Now, AB=2AC
04=1 3
So, OP+AP=3 = ACz%ABz%(Z«/E) = AC= 310
= 2+ \/ W+ (k-1)% =3 Radius of circle with AC as diametre
AC 3 5
== =-10=3,/=
Y 2 2\/— \/;
9. O
A(0, 1)
P(h k) A B(V3-143+1)
I AR
C .
@{'r
X' X e
0(0,0) '
Y . A(V3.1)
= BP+(k-12=9++k— gp2 112 SA. 0
= B2 =2k+8 0
= 9B+ 8k -8k-16=0
Hence, locus of point P is For A;
9x2+8)2—8y—16=0 x __ Yy
7. (®) Since, mypxmp,=-1 cos30°  sin30°
1 = x=+3 andy=1
= m,,=
OR  mpy For C,
y-3 x y
R x-4 cos120°  sin120°
= y=3
Mpo X Mpy=~1 :x:_l’y:\/g
For B,
= i xZ=-1
X x :Zﬁ
= y=—4x cos75° sin75°
= X:_% = X= \/g -1
3 and y=+3+1
Vertex R is (T’ 3) . Sum=23-2
10. (c) Letslope ofincident ray be m.

Hence, vertex R lies in second quadrant.

Get More Learning Materials Here

.. angle of incidence = angle of reflection
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11.

12.

13.
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|2 7
1+7m 1 14|
m=T7 m—17 7_2
1+7m 13 1+7m 13

= 13m-91=9+63mor13m—-91=-9-63m
= 50m=-100or 76m =82
_ 1 _4
= m—fz or m= 3¢
1
= y71=75(x70) or y— (x 0)
rex+2y-2=0 or 38y—38—41x:0
= 41x-38y+38=0
(@ Equation ofline L
i_'_zzl
2 4
2x+y=4 (1)
(1,2)
For line
x—2y=-4 ..(ii)

solving equation (i) and (ii); we get point of intersection

(4152)
5

© A[Q%}B(Lgcx8a3o)

1
Slope of AB = 3

Slope of BC = =
So, lies on same line

(b) From the figure, we have

a=2,b= 2\/5, c=2
x=0,x,=0,x3=2

14.

15.

y
N
C L 0,2)
5 242
©, DD
B X
©,0) (1,20) AQ.0)

Now, x-co-ordinate of incentre is given as

ax; +bx, +cx;

 a+b+c

= x-coordinate of incentre

_2x0+2V2.0+22 _ 2
242422

(d) Letabcissaof Q=x

Y-

Q(6,7)

P(1,3)

(180° - 0)

X
0 Q
(x,0)
Q=(x,0)

mne:0_7,anSW—e)=913
x=6 x—1

Now, tan (180°—0)=—tan 0

-3 -7 5

—_— X =—

x—1 x-6 2

@) Given: A(l, k), B(1, 1) and C(2, 1) are vertices of aright
angled triangle and area of AABC =1 square unit

Y
ALK

BCD C@D
Y X
We know that, area of right angled triangle
1 1
=5 xBCxAB = 1= E(a)|(k71)|

= +(k-1)=2 = k=-1,3
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16. (c) Vertexoftriangleis (1, 1) and midpoint of sides through

this vertex is (—1,2)and (3, 2)

AL D
(-1,2) (3,2)
B C
(Xl, Y1) (Xzs Y2)
1+_x1:_]’1+_yl:2
2 2
= B(-3,3)
1+x2 :351+y2 :2
2 2
= C(5,3)
. Centroid s 1‘1”,“?*3

= (l,zj
3
17. 0 (x-a)+(r-h) =(x-a))" +(y-b)
1
(a—ap)x+(b —by)y +E(a22+b22—a12—b12)=0
Comparing with given eqn. we get
1
C=§(“22+b22—“12—b12)
18. (c¢) We know that centroid
X|+Xo+x3 Y +y+y
(x,y):( 1707 NT) 3]
3 3
x_acost+bsint+l

3
= acost+bsint =3x-1
asint —bcost

3
= asint—bcost =3y
Squaring and adding,

Gx-1)*+3y)? =a? +b?

19. @ 4B=+(@d+1)>+(0+1)% =26
BC = 3+1)2+(+1)? =52
CA=1(4-3)2 +(0-5)% =426 ;

+ AB=CA
.. Isosceles triangle

(26 P+ (Y26 P =32

Get More Learning Materials Here: &

20.

21.

22.

BC?=AB%*+ AC?

... right angled triangle,
So, the given triangle is isosceles right angled .
®
4 . (1 3 1
5x ~sm[—) —-Xx cos[—j +10x, x<0
X X
S'(x) = 0, x=0
5x* cos(l) +x3sin (lj +2Ax, x>0
X X

(20x* —x)sin [% —8x? cos (l) +10, x<0
X X

f"(x)= 0, x=0

(20x* - x)cos (lj +8x% sin(lj +20, x>0
X X

Now, f"(0*)= f"(0")=>2A=10=>A =5

(@) Coordinates of centroides

E}

C:(xl RGNt +J/3j

3 3
:(3+1+2’—1+3+4j:(2’2)
3 3
The given equation of lines are
x+3y—-1=0 (1)
3x-y+1=0 (i)

Then, from (i) and (ii)

12
point of intersection P (—g,g]

equation of line DP
8x—11y+6=0

b) Y

N

X

Since point at 4 units from P (2, 3) will be
A (4 cosB + 2, 4 sinf + 3) and this point will satisfy the
equation of linex +y =7

. 1
:>cos9+s1n6:5
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23.

24.

Get More Learning Materials Here: &

On squaring
= sin20-2> =) 3
l+tan“0 4

= 3tan?0+8tan O +3=0

-8+27 o :
= tan0= B (ignoring —ve sign)
—8+27 1-7
>tanf=———"-=
6 1++/7

(¢) A point which is equidistant from both the axes lies
on either y=xand y =—x.

Since, point lies on the line 3x + 5y =15

Then the required point

3x + 5y =15
x+y =0
—
2

15 15 15
=7 =>@»=("37 {2" quadrant}

3x + 5y =15
x—-y=0
o 5
x=—
8
15 15 15
= =(x,y)= 38 {1%* quadrant}

Hence, the required point lies in 1% and 2™ quadrant.

@ y B (x, 80)
C (0, 20) )
20 D
0 A
N (xla 0)

Equations of lines OB and AC are respectively
80

y=—x ..(0)
X

X,y .

x_1+ 20 =1 ...(ii)

-+ equations (i) and (ii) intersect each other

25.

26.

M-133
*. substitute the value of x from equation (i) to equation
(ii), we get
YLy
80 20

=y+4y=80=y=16m
Hence, height of intersection point is 16 m.
() Since, Pis mid point of MN

N, )

P( 3,4)
M(x, 0)

N

Th =-3
en, >

=>x=-3X2 =>x=-6

y+0
and T=4=>y+0=2><4=>y=8

Hence required equation of straight line MN is

Sl o) o av-3p+24=0

-6 8

(@) Since, in parallelogram mid points of both diagonals
coinsides.

.. mid-point of AD = mid-point of BC

C (2,5) D
(X439
B
(1,2) (3.4)
(x1+1 y1+2j_(3+2 4+5)
27 2 272
(x,y)=47)

Then, equation of 4D is,

y-T= g (-4

7—5 4
y- —3(x*)

3y—21=5x-20
Sx-3y+1=0
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27. © P, k) Then, the locus of R is £+ 3 =1 or 3x + 2y =xy.
Xy
30. () Median through Cisx=4
So the x coordianate of C is 4. let C = (4, y), then the
C(a., B) midpoint of 4 (1,2) and C (4, y) is D which lies on the median
through B.
A
0(1,4) R(3,-2)
Let centroid C be (o, B) D
1+3+h
we have o= =h=30-4 G
4-2+k B c
B= 3 =k=33-2
(1+4 2+y
but P(h, k) lies on 2x — 3y +4 =0 D=|——
= 2Ba-4)-33p-2)+4=0
= 60-9B-8+6+4=0 Now, LF4+2HY 53
= 60-9p+2=0 2
Locus: 6x—9y+2=0 So,C=(4,3).
6 2 6 2 The centroid of the triangle is the intersection of the
— p=—x+— - itsslope=—=— mesians. Here the medians x =4 andx+4 andx+y =5
Y79y PeT9 73
intersectat G (4, 1).
28. (b Equation ofthe line is: The area of triangle A ABC=3 x AAGC
3x+4y=24 ]
¥ =3x—[1(1-3)+4(3-2)+42-1)]=09.
XY 2
or —+==1
8 6
coordinates of A, B & O are (8, 0), (0, 6) & (0, 0) 3. () D Xx—y+1=0 C
respectively. . P
= 04=8,0B=6&AB=10. . PR g
Incentre of AOAB is given as: 6£71 ) ”
8x0+6x8+10x0 8x6+6x0+10x0 ’ ,>’
I= =(2,2). N
8+6+10 8+6+10 . A
A x—-y+tA=0 B
29. () Equation of PQis
X, Y_, ) Let other two sides of rhombus are
P - x—y+1=0
and 7x —y+u=0
then O is equidistant from AB and DC and from AD and
BC
R(h, k
(0.19Q t. 1) 2= 242 =3
@, 3) and |—7+2—5|:|—7+2+u|:>u:15
.. Other twosides are x—y—3=0and
Tx—y+15=0
0] P(h, 0)

Since, (i) passes through the fixed point (2, 3) Then,
2 + 3 =1
h k

Get More Learning Materials Here: &

.. On solving the eq"s of sides pairwise, we get
the vertices as

1 -8 -7 -4
(EJIEIESIIE

EBD 83
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32.

33.

34.
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(¢) Length of L to4x + 3y =10 from origin (0, 0)

10
Pl = ? =
Length of L to 8x + 6y + 5 =0 from origin (0, 0)

5 1
P 1072
* Lines are parallel to each other = ratiowillbe4: 1 or 1:4
@ L, :4x+3y-12=0
L,:3x+4y-12=0
L, +\L,=0
(4x+3y—-12)+A (3x+4y—12)=0
x(@4+30)+y(GB+4r)—12(1+1)=0

Point A M,O
4+3)

Point B [ 0,120+*)
3+4h

36.

6(1+1)

mid point = h = s 1)

f= 6(1+1)
3+40
Eliminate A from (i) and (ii), then
6(h+k)="Thk
6(x+y)="Txy
@ x—y=4
To find equation of R
slope of L=01is 1

= slopeof QR=-1 37.

Let QRisy=mx+c
y=—-x+tc
x+y—-c=0

distance of QR from (2, 1) is 2./3

2\/5 :|2+1—C|

NG

P(2,1) L=0

(4.0)

23 Y

Q
R
2306 =13~
c—3=+2V6 ¢=3+2/6
Linecanbex +y= 3+2.6
xty=3— 276

x—y=4

3s.

(c) Giveneqn oflineis y+ V3x-1=0
=y=-3x+1

= (slope) m, = _/3

Let the other slope be m,
m; —(—+3)
1+ (=/3m)

.. tan 60° =

=>m =0,m, =3
Since line L is passing through (3,-2)

L y=(2)=+ 3(x-3)
=y+2=3(x-3)
Y= Bx+2+33 =0

(d Circumcentre= (0, 0)

((@+1)? (@-1)2)
Centroid = tT ’TJ

We know the circumcentre (O),
Centroid (G) and orthocentre (H) of a triangle lie on the
line joining the O and G.
Ao, G2
> Go 1

2 2
. 3(a+1)” 3(a-1
= Coordinate of orthocentre = %,%
Now, these coordinates satisfies eqn given in option (d)
Hence, required eqn of line is

(@a-12x-(@+12y=0

®)
\ (0, b)

0(0,0)

A dividesCBin 2 : 1

(1><0+2><a] _2a
1+2 J 3
= a = 6 = coordinate of B is B (6, 0)

Fxb+2x0j_b

=T s

=b=9 and C(0,9)

Slope of line passing through (6, 0), (0, 9)
3

lope, m = —=—-—
slope, m = — >

=4=
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38.

39.

40.
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-3
Equation of line y — 0 = 7()6—6)
2y =-3x + 18
3x+2y=18
@

P(5,3)

0G.3) xX—2y=2

111
T T

YT S T T T 1
T

l 11

=1 1

R(2,0)

/

Equation of RQ is x — 2y = 2 ...>1)

aty=0,x=2 [R(2,0)]

as PQ is parallel to x, y-coordinates of Q is also 3
Putting value of y in equation (i), we get

Q@&.3)

8+5+2 3+ 3)

~3 1) 76D

Only (2x — 5y = 0) satisfy the given co-ordinates.

() Suppose B(0, 1) be any point on given line and

Centroid of APQR = [

co-ordinate of A is (\/g, 0). So, equation of

ANO: D

/AGB.0)

B (0,-1)
-0 y-0
03
= 3y=x-3

b) LetC=(x,y,)

Reflected ray is

PG

41.

42.

Centroid, E :( xl_—S’ )/1_4-3)
3 3

Since centroid lies on the line
3x+4y+2=0

3(—)‘1 _5j +4(—y1 +3)+2 -0
3 3

= 3x,+4y,+3=0

Hence vertex (x,, y,) lies on the line

3x+4y+3=0
() Lety-coordinate of C=5
.. C=(a,b)

Y

C (2a,b)
B x=2a
(0, 2)
X
(0] A
(2a, 0)

AB=4a? +a® =5a
Now, AC=BC = p=+/4a’ +(b—a)*

= b2=4a>+ b*+ a*—-2ab

5
— 2ab=54> = bzf

5a
- C=|2a,>=
(2]

Hence area of the triangle

2a¢ 0 1 | 2a 0
=—|0 a 1l|=—| 0 a
2a sa 1 0 4 0
2 2
2
:lea (_5_51] :_SL
2 2 2
Since area is always +ve, hence area
= Lz sq. unit
2

(d Given line 3x +4y =12 can be rewritten as

3_x+4_y:1 = X
12 12

4+ Z =1

4 3

= x-intercept =4 and y-intercept =3
Let the required line be
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x
L:;+%:lwhere 2(1+y)=3 :>y=%—1:%
a = x-intercept and b = y-intercept :
According to the question Thus ‘@’ lies in (0, —j
a=4x2=8 and b=3/2 2

46. (c) Letequationof AB:x+3y=4

o X2y Let equation of BC: 3x +y =4
) A quation o 3x+y
- Required line s 8 3 Let equation of C4 : x +y=0

= 3x+16y=24 Now, By solving these equations we get

-3 24 A=(7232)’B=(19 l)andC:(z,fz)
REATRARTS Now, 4B =/9+1=+/10
. -3 BC=1+9=4/10
Hence, required slope = 16
. and C4=16+16 =+/32

43. (¢) Le?t the points be_A 1, 1) and B (24,4). Since, length of 4B and BC are same therefore triangle is

Let point C divides line AB in theratio 3 : 2. isosceles.

So, by section formula we have

(3x2+2x1 3x4+2x1) (8 14 47. () A2, -3)
U342 7 342 ) \57s
. . 8 14
Since Line 2x + y = k passes through C i
G
- 28 14 k-6 (h, k)
5 5

44. (c¢) Given lines are

ax+2by+3b=0and bx—2ay—3a=0 B(=2, 1) C (o, B)

Since, required line is || to x-axis 2240 —3+14B

~x=0 Centroid (4,k) = ( 3 3 J

We put x = 0 in given equation, we get

o =3h
3
2by=-3b= y=—§ B-2=3k
B=3k+2

This shows that the required line is below x-axis at a
Third vertex (a, B) lies on the line

3
distance of 3 from it. 2x+3y=9
45. @ 200+3B=9
2(3h) +3(3k+2)=9
2h+3k =1
2x+3y =1
48. (c) Clearly for point P,
Ya y=3x
-P(a, %)
X
72
0 > X

Since, (1, @) lies between x + y =1
and 2(x+)=3 @2 —3a<0 and @ -<>0
S Putx=1in2 (x+y)=3. 2
We get the range of . Thus, ' '
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+ — + 52. () Let the vertex Cbe (k, k), then the
I I
- 0 l ®© centroid of AABCiS(x1+x2+x3’yl+y2+y3)
2 3 3
— Lu<3 :(2—2+h —3+1+k)
373
9. © ho-2+k)
=, Itlieson2x+3y =1
NP, ») 373
2h
=—-2+k=1=2h+3k=9
AG,4) 3 :
= Locusof Cis2x+3y=9
Q(a,Q)X 53. @) Equation_ ofAf? is' Y
0O > xcosa tysina =p;
; B
xcosoc+ysmoz:1;
"+ 4 isthe mid point of PQ, p p M (X, V,)
_a+0 0+b - Y
. —2 :3, —2 :4:>a=6,b=8 p/COSOt p/Sil’l(X a n X

.. Equation of line is %+% =1

or 4x+3y=24

50. (a) The eqn. of line passing through the intersection of

lines ax +2by+3b=0 and
bx—2ay—3a=0 is

ax+2by+3b+ A(bx—2ay—3a)=0

= (@+bN)x+@2b-2a))y+3b-31a=0
Required line is parallel to x-axis.
“at+tbr=0 = h=-a/b

= ax+2by+3b— %(bfoay73a)=0

2a? 3a?
=ax+2by+3b-ax+ —y+—=0
b b
( 2) 2
y 2b+2L +3b+3L=0
b b
J(2?2a) (35?430
N R S
_ 3@+ -3
2% +4%) 2

So it is 3/2 units below x-axis.
51. (a) Letthe required line be Xy % =1
a
thena+b=-1= b=-a-1

4 3
(i) passes through (4,3) ,= —+ 7 =1
a

= 4b+3a=ab

Putting value of b from (ii) in (iii), we get
a>-4=0=a=12=b=-3orl

.. Equations of straight lines are
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i)
(i)

...(iif)

54.

55.

So, co-ordinates of 4 and B are

( P ,OJ and(O, .p ];
cos sin o

So, coordinates of midpoint of 4B are
P P
M(x 5 = [ 5._]
(x1.) 2cosa 2sina
__p D
2cosa

X 1= 5
2sina’

= cosa =p/2x, andsina =p/2y, ;
- cos?o +sin?a =1
.1 1
Locus of (x;, y,) is 5+t ==
Xy p
(@) Theline inxy-planeis,

§+y:1:>x+3y—3=0

Let image of the point (-1, —4) be (a., ), then
at+l B+y  2(-1-12-3)

1 3 10
:>0H—1:BL4:E
5
11 28
S>oa=—,f=—
5 P 5
(30)

L:2x-y+3=0
L :4x—2y+a:0:>2x—y+%=0

L :6x—3y+[3:0:>2x—y+%=0
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56.

57.
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Distance between L, and L, ;

a-6 1
——|=—=>=|a-6]=2
25| 5 ool
=>o=4,8

Distance between L, and L, :
B-9 2
—|=—=(B-9|=6
NG [B-91
=p=1573

Sum of all values=4+ 8+ 15+ 3 =30.

®) 4 o

OUB. B)

N Pkt

PQ2a, a)

»
»

h—2a

Since, slope of PQ =
= k-oa=-h+2a

= 3 (D)

Also,2h =20+  and
2k=oa+p

= 2h=a+2k

= a=2h-2k

From (i) and (ii), we have

ﬁ%£:2M—k)

(i)

So, locusis 6x— 6y=x+y
= 5x=Ty = 5x-Ty=0
(b) - perpendicular makes an angle of 60° with the line
x+y=0.

the perpendicular makes an angle of 15° or 75° with
X-axis.

x+y=0

Hence, the equation of line will be
xcos75°+ysin 75°=4
or xcosl5°+ysinl5°=4

58.

59.

60.

mM-139

(V3 ~Dx+(3 +1)y=82

or (3 +Dx+(3 ~1)y=82
(@) Letstraightlinebedx—3y+a=0

-+ distance from origin = 5

o

“5=ls
Hence, lineis4x—3y+3=0o0r4x—3y-3=0

3
=a==+3

12
Clearly [—Z,EJ satisfies4x—3y+3=0

(@ - two lines are perpendicular = m m,=—1

- (3

=>2=d(l-a)= @-a>+2=0
= (@+1)(@P+2a+2)=0=>a=-1
Hence equations of linesare x—2y=1and 2x+y=1

3 -1
.. intersection point is (E, ?]

Now, distance from origi —1/i+i—4/9—\ﬁ
ow, distance from origin 2525 25 5

(a) Given situation

A(-8,5) B(6,5)
// ?’Y = * - —l
(_17 2)
D

-+ perpendicular bisector of AB will pass from centre.
.. equation of perpendicular bisector x =—1

Hence centre of the circle is (— 1, 2)

Let co-ordinate of D is (ct, )

a+6: ndM:Z

—=-1
= a=-8andP=-1,..D=(-8,-1)
|AD|=6and |AB|=14
Area=6x14=84
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61. (@) . (h,k),(1,2)and(-3,4)are collinear 3p+2qg+4r=0
hok1 - %p+%q+r=0 (i)
I 2 1 _ _
3 4 1 =0=-2h-4k+10=0 From (i) & (ii) we get :
. 3 1
=>h+2k=5 ..(1) X= V=3
Now, my, = % = _% =Smp, =2 [ 11L] Hence the set of lines are concurrent and passing through
By the given points (4, k) and (4, 3), the fixed point (%, %j
my, L N ) N Y
h-4 ~ h-4 4o 20 4
2h—k=5 Wiy 05 @ s
From (i) and (ii)
k1 dx+5y 20=0
= -] =>—== o )
h=3,k=1 h 3
62. (d) - Equation of straight line can be rewritten as,
2 17 s
y=gxty B 3 20+6=0 ¢
. ; L2 3x,+6
.. Slope of straight line = 3 =
Slope of line passing through the points (7, 17) and (15, B) Since, AH is perpendicular to BC
_B-17  B-17 Hence, m ;- my-=-1
15-7 8 04
Since, lines are perpendicular to each other. i B 3
Hence, m m,=-1 PR et
2
I
= (3 3 =-1 = B=5
15—-4x, 2
63. @ s R S(=1) 3
45—12x,=-10x,+ 10
X=Y+3=0 M(2,4) 35
2x,=35=>x,= B}
P(0,3)x+y=3 0 35
N A(;, - 10)
Since, x— y+3=0andx+ y=3 are perpendicular lines and
intersection point ofx —y+3 =0 and x + y =3 is P(0, 3). Since, BH is perpendicular to C4.
= M s mid-point of PR = R(4, 5) Hence, my, < me, =1
Let S(x,, x, +3) and O(x,, 3 —x,) X,
M is mid-point of SO — *t3-1 (_ i) .
= x,+tx,=4,x, +3+3-x,=8 x =1 5
= x,=3,x,=1
Then, the vertex Dis (3, 6). Gx, +4)
64. (a) The given equations of the set of all lines 5 (xl 1) x4=5
1
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pxtqy+tr=0 ()
and given condition is :
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.. Parallel equations of the diagonals are 2x + 4y —7=0
) and 12x—6y+13=0

= 6x,+8=5x,-5=x,=-13= (—13,—

. -1
= Equation of line 4B is .. slopes of diagonals are > and 2.

33 Now, slope of the diagonal from A(0, ¢) and passing through
—22410 ( 35) P(1,2)is (2—¢)

y+10= 335 2 .. 2—c=2 = c¢=0(not possible)

-1
n2me=Thme=2
2 2

B 455 5
= —61y-610=-13x+ > . ordinate of A is 5

= —122y—1220=-26x+455 68. (a) Given lines are
= 26x—122y—-1675=0 4ax+2ay+c=0
66. (d) Equation of the line, which is perpendicular to the 5bx+2by+d=0
1Line, 3x +y=AA#0) and passing through origin, is given The point of intersection will be
y
x-0 y-0 ol R A !
3 :T=V 2ad —2bc  4ad —5bc  8ab—10ab
For foot of perpendicular - x= 2(ad —bc) _ bc—ad
—((3x0)+(1x0)=1) % —2ab ab
"= 211 T . Sbc—4ad _ 4ad —She
—2ab 2ab
So, foot of perpendicular P= ( 3x ’ A J -Ifomt of intersection is in fourth quadrant so x is
1010 positive and y is negative.

Also distance from axes is same

, Oj and meets Sox=-y

Given the line meets X-axis at 4 = (
(- distance from x-axis is —y as y is negative)

W | >

Y-axisat B= (0, 1) bc—ad 5bc—4ad
c—a C—4ad

2 2 2 2 =3bc—-2ad=0
So. BP— /(%j +(&_}LJ _gpo |, 81 ab 2ab
10 10 100 100 69. (d) LetP, O,R, bethe vertices of APOR

2 P(2,2)
— BP— 90
100
Now, PA= L3 2+ 0—& 2
WA 10 10 ,
7‘_2 i ﬁ — P4 = /107‘2 Since PS'is the median
900 100 900 §'is mid-point of OR
ThereforeBP:PA.:3 .1 746 3-1 13
67. (d) Letthe coordinate 4 be (0, c) So, §= )T Eal
Equations of the given lines are
xfy+2=0and 2-1 2
Tx—y+3=0 Now,slopeofPS:—B:—;
We know that the diagonals of the rhombus will be parallel 2-—
to the angle bisectors of the two given lines; ) ) o 2
y=x+2andy=7x+3 Since, required line is parallel to PS therefore slope of
.. equation of angle bisectors is given as: required line = s_lope of P S )
Now, eqn. of line passing through (1, —1) and having
2 7 3
x-y+2 _ Tx-y+ 1 2
2 52 slope 9 is

Sx=5y+10=% (7x-y+3)
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70.

71.
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y=D =2 7o P(1L2)

I
9 +9="2x+2=2x+9+7=0 !
() Let equation of line L, perpendicular to 5x —y = 1 i
bex +5y=c I

M

A C B 3 iay=9

| - x+5y=c

A

0 (0, 0),

Given that area of AAOB is 5.
We know

{area, A= %[xl(yz — ) +x(s-y)+xn —yz)]}

[ (x1, y1) =(10,0), (x3,y3) = (()’ %)}
(x2=y2) = (C,O)

:c=i\/%

.. Equation of line L is x + 5y = +/50
Distance between L and line x + 5y = 0 is

+/50 -0 J50 5

Vi2+s? | Y26 i3
() x+2ay+a =0 ..()
x+3by+b =0 (i)
x+4ay+a =0 (i)
Subtracting equation (iii) from (i)
—2ay =0
ay=0yy=0

Putting value of y in equation (i), we get
x+0+a=0

xX=-a

Putting value of x and y in equation (ii), we get
—a+b=0 = a=b>

Thus, (a, b) lies on a straight line

73.

Shortest distance of a point (x;, y,) from line

ax; +by; —c¢
Va* +b?

Now shortest distance of P (1, 2) from 3x + 4y =9 is

ax+by=cisd=

3 +42)-9 2
PC=d= > 2 | s
32+ 47 >

Given that AAPB is an equilateral triangle
Let 'a' be its side

a
then PB=q, CB= 5

2 _

Now, In APCB, (PB)? = (PC)? + (CB)?
(By Pythagoras theoresm)

2 a4 347 4

T T Ta s
s e _lo_ 4 3 43
75 75 53 3 15

V3

~. Length of Equilateral triangle (a) = 41—5

(d Mid-pointof P(2, 3)and Q(4,5)=(3,4)

Slope of PQ=1

Slope of thelineL=—1

Mid-point (3, 4) lies on the line L.

Equation of line L,

y—4=-1x-3) => x+y-7=0 (1)
Let image of point R(0, 0) be S(x,, y,)

x
Mid-point of RS = (El,%)

Mid-point (% ,%] lies on the line (i)
x,+y, =14 (i)
Slope of RS = %

1
Since RS I lineL
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74.

75.

76.

77.
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i (—)=-1 78.
X
X =0 ..(1if)
From (ii) and (iii),
X =yn=7

Hence the image of R=(7, 7)

@ Twolines—x + 5y +c,=0and—x+ 5y +c;=0are
parallel to each other. Hence statement-1 is true, statement-
2 is true and statement-2 is the correct explanation of
statement-1.

(@) Since threelinesx—3y=p, 9.
ax+2y=qandax+y=r

form aright angled triangle

.. product of slopes of any two lines = —1

Suppose ax +2y=qand x —3y=p are L toeach other.

VLI
23

Now, consider option one by one
a = 6 satisfies only option (a)

.. Required answer is a®>-9a+18=0

Consider the lines

g

Li:x-y=1

L,:x+y=1
Ly:2x+2y=35
Ly:2x-2y=7

L LL, is correct statement

(- Product of their slopes = — 1)
L, L L, is also correct statement
(- Product of their slopes = — 1)
Now, L, :x+y=1
Ly:2x—-2y=1
=>2x-201-x)=7
=>2x-2+2x=7

=5

_2 -
=x=7 )

Hence, L, intersects L,.

d) Givenax*+bx+c=0
=ax?=-bx—c
Now, consider
y = 4ax? + 3bx + 2¢

=4 [-bx — c] + 3bx + 2¢

=—4bx — 4c + 3bx + 2¢ = — bx — 2¢
Since, this curve intersects x-axis
coputy =0, we get
~bx —2c=0=—-bx=2c

and y =

80.

R

Thus, given curve intersects x-axis at exactly one point.

(¢c) Statement - 1
Let P' (x,, y,) be the image of (0, 1) with respect to the
line 2x — y = 0 then
X1 _ N -1 _ —4(0)"1‘ 2(1)
2 -1 5
=TT 2
5 5
Thus, statement-1 is true.
Also, statement-2 is true and correct explanation for
statement-1.

b)

AG, - 1)

0,0

B(23) C(ab)

Let the third vertex of AABC be (a, b).

Orthocentre= H(0, 0)

Let 4 (5,—1)and B (-2, 3) be other two vertices of AABC.
Now, (Slope of 4H) x (Slope of BC)=—1

[—1—0][!7—3]__1
= Us—o0o/\as2)
= bh-3=5(a+2) ()

Similarly,
(Slope of BH) % (Slope of AC)=—1

= ()

= 3b+3=2a-10

= 3b-2a+13=0 ..(i)
On solving equations (i) and (ii) we get
a=-4,b=-17
Hence, third vertex is (-4, — 7).
@ C(a, 80)
A4(0,20)
M
000, 0) N B (a, 0)

We put one pole at origin.
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BC=80m,04=20m
Line OC and 4B intersect at M.
To find: Length of MN.

80-0
EqnofOC:y=( )x

a-0
80
= y=—x
a
_(20—oj(x_a)
EqnofdB: V= 0—a

=20
= y= )
At M: (i) = (ii)

80 -20
T )

=

@x:_—zox+20:>x:£
a a 5

80 a

y_tlx5—16
(@ Given equation of lines are
(@+3)x+ay+a—3=0and
(@ +2)x+(a+2)y+2a+3=0(areal)
Since point of intersection of lines lies on y-axis.
.. Putx =0 in each equation, we get
ayta-3=0and
(a+2)y+2a+3=0
On solving these we get
(a+2)(a-3)-aa+3)=0
= a*-a-6-24%2-3a=0
= —a’-4a-6=0=a’>+4a+6=0

—4+16-24 —4+-8
a= =
2 2
(not real)

81.

(i)

This shows that the point of intersection of the lines lies

on the y-axis for no value of ‘a’.

82. () Giventhat x+y =|a|

and ax—y=1
Casel:If a>0
X+y=a
ax—y=1
On adding equations (i) and (ii), we get

x(1+a) =l+ta= x=1
y=a-1

(i)
o (i)

Since given that intersection point lies in first quadrant

So, a—-120
= az=1

= a€[l,»)
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83.

Casell : Ifa<0

X+y=-a ... (iil)
ax—y= 1 (IV)
On adding equations (iii) and (iv), we get
x(l+d)=1-a
x=1_a>0:>a_1<0
l+a a+1
Sincea—1<0
a+1>0
= a>-1 . (V)
5 >
_ A2
y=—a—1 a>0 _—a-a 1+a>0
l+a 1+a
(a2+1\ a’? +1
= - >0=> <0
ka+1J a+1
Since a2+ 1>0
a+1<0
= a<-1 ... (Vi)

<€ m E—
From (v) and (vi),a € ¢
Hence, Case-II is not possible.
So, correct answer is a €[1,0)

L
X 3
A L
®) ; '
¢ L
Li:y-x=0
L,:2x+y=0
Ly:y+2=0

On solving the equation of line L, and L, we get their point
of intersection (0, 0) i.e., origin O.

On solving the equation of line L, and L,,

weget P=(—2,-2).

Similarly, solving equation of line L, and L; we get
0=(-1,-2)

We know that bisector of an angle of a triangle, divide the
opposite side the triangle in the ratio of the sides including
the angle [Angle Bisector Theorem of a Triangle]

_PR_OP _(D'+(2’ 22
CRO0Q 12422 5
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84.

8s.

86.

87.
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.. Statement 1 is true but ZOPR # ZOQR

So AOPR and AOQR not similar

.. Statement 2 is false.

(@) Given thatthelinesp (p*+ 1)x—y+¢g=0

and (2 +1)2 x+ @2+ 1)y +2¢=0

are perpendicular to a common line then these lines must
be parallel to each other,

my=my
_ _pPrh_ ()’
-1 P2+l
= @P?+1)? (p+1)=0
= p=-1

.. p can have exactly one value.

@d Let (a2, a) be the point of shortest distance on x = 2
Then distance between (a2, a) and line
x—y+1=01is given by

B ax1+byl+c|_|a2—a+1| 1

1 3
D =—l(g—2)2 42
\/a2+b2 | V2 \/5( 2) 4
o 1
Itis min when a= 5 and
b o3 32
min 4JE 8
3-4 -1
Slopeof PO == = ——
@ P Q k-1 k-1
.. Slope of perpendicular bisector of
PQ=(k-1)
k+1 7
Also, mid point of PQ (T’E] .

.. Equation of perpendicular bisector of PQ is

Janfs A2

= 2y-7=2(k-1)x—(k>-1)
= 2(k-1Dx—2y+(8-k?)=0
Given that y-intercept

2
8-K__,
2

= 8-k*=-8 ork?=16 =>k=+4
(¢) Given : The coordinates of points P, Q, R are (-1, 0),

(0,0), (3,3/3) respectively.

Y R(3,3v3)

n/3
Q (0,0)

21/3
P(-1,0)

1

88.

89.

Slope of QR = 270 ﬂ
Xy —X1 3

= tanG:x/gD ng

- ARQng

T 2%
/ROP=1——=—
OP=m-3=3

Let QM bisects the ZPQOR,
T 2n

Slope of the line QM =tan 2%: =— \/5
Equation of line QM is (y—0) =—./3 (x—0)

= y=—3x= Bx+y=0
(b) Taking co-ordinates as

A[f,l) : B(x, y)andC (xr, yr) .
v r

Then slope of line joining

-]
yWi--=
A(E,ZJ,B(L Y= .y

ror [ 1 j X

x| 1-—
B

and slope of line joining B(x, y) and C(xr, yr)
_ y(r - 1) _y

x(r - 1) X
Lom=m,
- Slope of AB and BC are same and one point B common.
= Points lie on the straight line.
(@) Co-ordinates of 4= (acosa,asina)
Equation of OB,

y= tan(%+cx)x

CA L"toOB

. Slope of CA = —cot(% + aj
Equation of CA

. T
y—asina = —cot[z+a](x—acosoc)
= (y—asina)(tan[%+ajj= (acosa—x)

b
tan—+tan o
= (y—asina) =(acosa—x)

l—tan—tana
4

= (y—asina)(l+tana) =(acoso—x)(l—tana)
= (y—asina)(cosa+sina)
=(acoso —x)(coso —sin o)
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= y(cos+sina)—asina.cosa — asin® a
—acos? o —acosasina —x(coso —sina)
= y(cosa+sina)+x(cosa—sina) = a
y(sina+cosa)+ x(cosa—sina) = a.
90. (d) Consider the equation,
y=sinx.sin (x +2)—sin*(x + 1)

1 cos(2x+2) |1-cos(2x+2)
= —cos(-2)— -

5 c0s(=2) > [ 5 93.
_ (cos2)—1 — in?1

2
y
9.
(0,0

y:-sin21

By the graph y lies in Il and IV quadrant.
91 (@ From figure equation of bisectors of lines, xy = 0 are
y= £X

9s.

y

y=-x y=x

(0,0)

Put y= £ x in the given equation
my?+ (1 -m?)xy—mx>=0
mx? £ (1-m?)x2—mx?=0

= 1-m=0= m=+1

Get More Learning Materials Here: &

92.

96.

(@ 3x+4y=0 isone of the line of the pair equations.

of lines

3
6x> —xy+4cy? =0, Puty=—zx,

3 3 )2
we get, 6x2+—x2+4c(—— ] =0
4 4
:6+§+2:0:c:—3
4 4
(¢) Let thelines be y=m x and y = m,x then
+m 26andmm !
m = —— = ——
1t 1y 7 111 7

Given that my +m, =4 m;m,
—E = —i =c=2
7
(@) Equation of bisectors of second pair of straight lines

is,

2 2 B
qx~ +2xy—qy =0 (i)
It must be identical to the first pair
X2 - 2 pxy — y2 =0 ....(ii)
from (i) and (ii)

9__2 _—4
e e TN =-1
|, o oL

(@) We know that pair of straighty lines
ax? + 2hxy + by? = 0 are perpendicular when a+ b =0
3a+a*-2=0 = a*+3a-2=0;

L3048 32417

2
(@ Putx=0in the given equation

=b?+2fp+c=0.

For unique point of intersection, /2~ bc =0
=af?—abc=0.

‘We know that for pair of straight line

abc + 2fgh —af > —bg* — ch*=0

= 2fgh—bg?—ch*=0

EBD_83
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