Straight Lines and
Pair of Straight Lines

Numerical

Q.1 A man starts walking from the point P(-3, 4), touches the x-axis at R, and then
turns to reach at the point Q(0, 2). The man is walking at a constant speed. If the
man reaches the point Q in the minimum time, then 5((PR)2 + (RQ)?) is equal to

1st Sep Evening Shift 2021

Q.2 Let the points of intersections of the linesx -y +1=0,x -2y + 3 =0 and 2x - 5y
+ 11 = 0 are the mid points of the sides of a triangle ABC is

1st Sep Evening Shift 2021

Q.3 Consider a triangle having vertices A(-2, 3), B(1, 9) and C(3, 8). If a line L
passing through the circum-centre of triangle ABC, bisects line BC, and intersects y-

0, %)
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axis at point "then the value of real number « is

Q.4 A square ABCD has all its vertices on the curve x2yZ = 1. The midpoints of its
sides also lie on the same curve. Then, the square of area of ABCD is

18th Mar Morning Shift 2021



Q.5
2 ]
Let tancx, tan@ and tany, a, 3, v # [H—:,]Tr neM be the slopes of three line segments OA,

OB and OC, respectively, where O is origin. If circumcentre of AABC coincides with origin and

cos Ja-cos 35+4cos Iy

2
its orthocentre lies on y-axis, then the value of ( ) Is egual to

CO8 ( COS Fo0sy

17th Mar Evening Shift 2021

Q.6 The maximum value of z in the following equation z = 6xy + yZ, where 3x +
4y <100 and 4x+3y<75forx=0andy=0is :

17th Mar Evening Shift 2021

Q.7 Let A be an integer. If the shortest distance between the linesx - A =2y -1 =-2z

=
Wl

andx=y+2A=z-Ais 2v2’ then the value of | A | is

24th Feb Evening Slot 2021

Numerical Answer Key

Ans. (1250)
Ans. (6)
Ans. (9)
Ans. (80)
Ans. (144)
Ans. (904)
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Ans. (1)

Numerical Explanation




Ans. 1

P(-3,4) M
Q(0,2)
R(-10) .

s Q(0.-2)
50(PRZ + RQ?)
=50(20 +5)
=50(25)
=1250
Ans 2.

Intersection point of given lines are (1, 2), (7, 5), (2, 3)

A

(7. 5)



1
A=1 1
1

Lo @ b

1
7
2

1

= 1[1(5 - 3) — 2(7— 2) + 1(21 — 10)]
1

=12-10+11]

ADEF = 1(3) =2

AABC = 4ADEF = 4($) = 6

Ans 3.

B(1, 9) J5 C(3,8)



/B =90°
Circum-center = (%, E)

Mid point of BC = (2, g)

=y=+1

Graph of this equation,



P (%, E) midpoint of AB lies
onz?y? =1
211 1 2
=(p+q) (F_E) =16
= (pt+qflp—q*=16
= (PP —¢*)* =16

=P 1 44

L
r

=pt+d4p’ —1=0



:_pg: H:;”m =i2:|:u’§

=pP=2++50r—2++5

OB2=p*+ L =2+6+—_or—2+5+ 2 24/5

r 2445 2445

Area = 4(}) (0A)(OB) = 2(0B)* = 45

Ans 5.

Since orthocentre and circumcentre both lies on y-axis.
= Centroid also lies on y-axis.

= Y.cosa =0

cosa + cosf3 + cosy =0

= cos3 a + cos3 B + cos3 y = 3cosacosf3cosy

. vosdopeos 38 foosdy

s o Cos F eos

4({1}520 }oost 8 Eﬂﬁg‘ﬂ Meoos a-oos G4cos)

= =12

i o 0od 7 cos

cos da-fcos 38 4-cos Iy

then, ( )2 — 144

cos o oos Foos 7



Ans 6.

(0,25

EC AN
3x+4y <100
4x +3y <75
x20,y=20
Feasible region is shown in the graph
Let maximum value of 6xy + y2 =c
For a solution with feasible region,

6xy + y2 = c and 4x + 3y = 75 must have at least one positive solution.

) —c=0

56—y

y2+ﬁy(




Point on line = (0, —2A, A)

b y —+

@y ay by bi]
Distance between skew lines = ry T
|b]x E-;+|

3+2x -
2 1 1
11 1
i 7k
2 —1
1 1
s L
VI 23

=[10A+3=7T=A=—1

= |A| =1



MCQ (Single Correct Answer)

Q.1 Let A be the set of all points (a, ) such that the area of triangle formed by the
points (5, 6), (3, 2) and («, B) is 12 square units. Then the least possible length of a
line segment joining the origin to a pointin A, is :

1
LA

3

16
O ;

v

8
C R

W

12
@

31st Aug Evening Shift 2021

Q.2 If p and q are the lengths of the perpendiculars from the origin on the lines,
X cosec o — y sec o = k cot 2a and
x sina + y cosa = k sin2«a

respectively, then k2 is equal to :

Q 42+’
O 2p?+ ¢
O r?2+2¢?
O o2+ 4¢?

31st Aug Morning Shift 2021



Q.3 The angle between the straight lines, whose direction cosines are given by the
equations 21+ 2m -n=0and mn+nl+Im =0, is:

A I

@ 7 —cos 1(%)
® cos 1(%)
0

27th Aug Evening Shift 2021

Q.4 Let A be a fixed point (0, 6) and B be a moving point (2t, 0). Let M be the mid-
point of AB and the perpendicular bisector of AB meets the y-axis at C. The locus of
the mid-point P of MC is :

Q:2_2y _6=0
O 3:2+2y—6=0
®22+3y_9=0

© 22 -3y+9=0
27th Aug Morning Shift 2021
Q.5 Let ABC be a triangle with A(-3, 1) and £ACB =6, 0 < 6 < /2. If the equation of

the median through B is 2x + y — 3 = 0 and the equation of angle bisector of C is
7x —4y —-—1 =0, then tan is equal to :



(B
(C
(D Wi

26th Aug Morning Shift 2021

e |

w3 | s

Q.6 Let the equation of the pair of lines, y = px and y = gx, can be written as (y - px)
(v = gx) = 0. Then the equation of the pair of the angle bisectors of the lines
X2 - 4xy-5y2=0is:

O 2 3xy+y2=0
GO 2+axy_y2=0
O 2+3xy —y2=0
® 23y —y?2=0

25th Jul Evening Shift 2021

Q.7 Two sides of a parallelogram are along the lines 4x + 5y = 0 and 7x + 2y = 0. If
the equation of one of the diagonals of the parallelogram is 11x + 7y = 9, then other
diagonal passes through the point:

Q (.2
Q22
(CYeR)
Q (.3
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Q.8 The point P (a, b) undergoes the following three transformations successively :
(a) reflection about the line y = x.
(b) translation through 2 units along the positive direction of x-axis.

(c) rotation through angle /4 about the origin in the anti-clockwise direction.

-
< |
13|| d

If the co-ordinates of the final position of the point P are ( v ) then the

value of 2a + b is equal to :

Q 3
(B ¢
(C )
(D g

27th Jul Evening Shift 2021

Q.9 Let the centroid of an equilateral triangle ABC be at the origin. Let one of the
sides of the equilateral triangle be along the straight line x + y = 3. If R and r be the
radius of circumcircle and incircle respectively of AABC, then (R + r) is equal to :

0 72

9

0 22

Q 32

18th Mar Evening Shift 2021



Q.10 The equation of one of the straight lines which passes through the point (1, 3)
and makes an angles tan-1(v2) with the straight line, y + 1 = 3V2 x is

O 42z + 5y - (15 + 4&) _0
@ 5v/2x + 4y — (15 - 4{@) =10
© 4/2z+5y—-4y2=0

@ 42z —5y— (5+4v2) =0

18th Mar Morning Shift 2021

Q.11 The number of integral values of m so that the abscissa of point of intersection
of lines 3x + 4y =9 and y = mx + 1 is also an integer, is :

Q1
(B}
©:
(D QY

18th Mar Morning Shift 2021

Q.12 In a triangle PQR, the co-ordinates of the points P and Q are (-2, 4) and (4, -2)
respectively. If the equation of the perpendicular bisector of PRis 2x -y +2 =0,
then the centre of the circumcircle of the APQR is :

Q@ (1.0
Q0.9
Q02
Q(2-2



17th Mar Morning Shift 2021

Q.13 Let A(-1, 1), B(3, 4) and C(2, 0) be given three points.

Aline y = mx, m > 0, intersects lines AC and BC at point P and Q respectively. Let
A1 and Az be the areas of AABC and APQC respectively, such that A1 = 3A2, then the
value of m is equal to :

(AN

6:

(C ]

O

16th Mar Evening Shift 2021

Q.14 The intersection of three linesx -y =0,x+2y=3and 2x+y=6isa:

@ Right angled triangle
@ Equilateral triangle
® None of the above

@) Isosceles triangle

26th Feb Morning Shift 2021

Q.15 The image of the point (3, 5) in the linex -y +1=0,lieson:
O x—42+y—42=8
O x—42+y+22=16
O x—27+(y—2?2=12

O x—22+(y—42=4



25th Feb Morning Slot 2021

Q.16 A man is walking on a straight line. The arithmetic mean of the reciprocals of
the intercepts 1/4 of this line on the coordinate axes is Three stones A, B and C are
placed at the points (1, 1), (2, 2) and (4, 4) respectively. Then which of these stones
is/are on the path of the man ?

Q Aonly
@ Al the three
@ conly
@ Bonly

24th Feb Morning Slot 2021

MCQ Answer Key

1. Ans. (C) 10. Ans. (a)
2. Ans. (A) 11. Ans. (b)
3. Ans. (A) 12. Ans. (d)
4. Ans. (c) 13. Ans. (a)
5. Ans. (¢) 14. Ans. (d)
6. Ans. (c) 15. Ans. (d)
7. Ans. (B) 16. Ans. (d)
8. Ans. (B)

9. Ans. (B)



MCQ Explanation

Ans 1.

(3,2)

5 6
56l Alat, B)

5 6 1
3 21
lee B 1|

2

=12

do—28=+24+8

S da—28=+24+8=2a— B=16

Zx—y—16=0 ... (1)

~da—28=—24+8=2a— f=-8

2x—y+8=0__(2)

perpendicular distance of (1) from (0, 0)

|n 0 1ﬁ|_ 16
\-'E 1.."3

perpendicular distance of (2) from (0, 0)




Ans 2.

First line is —=— — ¥ _ — keos2a
S

S gin Yo

= rcosa — Yysina = %cus?a

= p= |§coscr| = 2p = |kcos2al ... (i)
second line is zsina + ycos a = ksin 2o
= g = |ksin 2a ... (i)

Hence, 4p* + ¢? = k2 (From (i) & (ii))

Ans 3.
n=2(l+m)

Im+n(l+m)=0
Im+2(1+m)2=0
212+ 2m2+5ml=0

2
2(L) +2+5(L) =0
2t2+5t+2=0
(t+2)2t+1)=0

>t=-2;-%
()l/m=-2

n/m=-2

(-2m, m, -2m)



(-2,1,-2)
(i)l/m=-1/2
n=-21

(1, -21, -21)

Ans 4.
A(0, 6) and B(2t, 0)

>
<

(0.6)

M =(1,3)

Perpendicular bisector of AB is



(y—3)=35(=z—1)
S0, C = (0,3— %)
Let P be (h, k)

toq t*
h=tik=(3-%)

S k=3 922 13y 9—0

Ans 5.
A3, 1) %)
~ \i /’5 -
1/ X
“
> )
/
RS Let C(a, b)




¥

.'.M(“ 3,b'—21) lieson2x+y —3=0
=Za+b=11 ... . (1)

~Clieson 7x — 4y =1
=fa—4b=1___ (ir)
s.by(iyand(i):a=3,b=5

— C(3,5)

c.Mpc =213

Also, mep = 17/4

2

4
I e 8 _ 1
itallg—'llﬁ'ﬁtrmg—g
12
1
2__
; 4
= tanf = —2 = 3

1
4
Ans 6.

Equation of angle bisector of homogeneous

equation of pair of straight line ax2 + 2hxy + by? is



for x2 — 4xy —5y2 =0

a=1h=-2b=-5

So, equation of angle bisector is

A
1-(-58) = -2

2y oy
)

=z — y? = —3zy

So, combined equation of angle bisectoris 2 + 3zy —y* =0

Ans 7.

Both the lines pass through origin.

-J.:'
(D,D}A/ 7x+2y=U/B

point D is equal to intersection of 4x + 5y =0 & 11x+ 7y =9
So, coordinates of point D = (5/3, -4/3)



Also, point B is point of intersection of 7x + 2y =0 and 11x+ 7y =9

So, coordinates of point B = (-2/3,7/3)

diagonals of parallelogram intersect at middle let middle point of B, D

s 2 1-IT
i3I 373 1 1
=$(7Tf?_)=(§ﬁ)

diagonal AC passes through (2, 2)

Ans 8.
Image of A(a, b) along y = x is B(b, a). Translating it 2 units it becomes C(b + 2, a).

Now, applying rotation theorem

L FLi=((b+2)+ ai) (cns% } isin%)

VI V3
éli,tz[blf i_) I(L_z’r%)
VI W3 V2 V2 W2 V2
=b—a+2=—1__(
andb+2+a=7 ... (i)

=a=4,b=1

= 2a+h=9



Ans 9.

|mus} 4
T = — = —
W2 W
= -:::_L_l
sin 30 =+ =13
R=2r

Sqr+i?=3r:3x(

Ans 10.

2

V2

)

,
%



Let slope of line be m

m3ﬁ§‘=\/§

1+33m

= m—3V2=+2+6m

= m T bm=+y2+ 3,2

— 5y — 15 = —4/2z + 44/2

:4ﬁr+5y—{15+4ﬁ}=ﬂ

Ans 11.
3x+4(mx+1)=9

=>x(3+4m)=5



| =

o a
== (3+4m)

= (3+4m)=+1, =5

=4m=-3+1 -3 +£5

=4dm=—4 -2 —§, 2
— 1 1

:»rn——t—i, —2;5

.. Two integral value of m.

Ans 12.

2 ' 2

Midpﬁint(}fPQE( 214 ﬂ) =(1,1)

Slope of PQ = 42' 24 =1

Slope of perpendicular bisector of PQ =1

Equation of perpendicular bisector of PQ

y—1=1z—1)

=y==c

Solving with perpendicular bisector of PR,

2x—y+2=0

Circumcentre is (-2, -2)

Ans 13.



A(-1, 1)

P
B(3,4) A2, 0)
Q
¥ = mx
11 1
Ai=AABC=1ll2 0 1
3 41

Equation of line ACis y — 1= —3(z + 1)

Line AC intersect with line y=mx at P,

- 2 2
Solving we get P (m” , SmrTl )
EquationoflineBCisy —0=4{(x — 2)

Line BC intersect with line y = mx at Q,

Solving we get Q (ﬁ ; ﬂ)



2 2m | A 13
Ay=Areaof APQC = 1|57 Fm7 1 ===
B Bm
m-—4 m-—4
1 2m &m . 1Gm 0 1t — 1 13
=>E(2(3m|1+m4) 1({3m-1j{m 1) (3m+1)(m 4))) 6

im ;
3_ i — :I: £
Im:-11m—4 i

= 12m? = £(3m? — 11m — 4)
taking +ve sign

9m2 + 11m + 4 = 0 (Rejected -.- m is imaginary)
taking —ve sign

15m2 — 11m — 4=0
M=1,-4/15

~m=1 (As given m > 0)

Ans 14.

The given three lines are x -y = 0, x + 2y = 3 and 2x + y = 6 then point of
intersection,

linesx-y=0andx+ 2y =3is (1, 1)

linesx-y=0and 2x+y=61s (2, 2)

and linesx + 2y =3 and 2x +y =0 is (3, 0)

The triangle ABC has vertices A(1, 1), B(2, 2) and C(3, 0)



~AB=+2,BC=+5and AC=+/5

~ AABC is isosceles

Ans 15.

So, let the image is (X, y)

So, we have

= Xx=4 y=4

= Point (4, 4)

Which will satisfy the curve

(x—2)2+(y— 42 =4

as(4 — 2 +(4—42=4+0=4

Ans 16.

Given, position of A= (1, 1)
Position of B = (2, 2)

Position of C = (4, 4)



h, k)

<

X —5 >~ X
\VY"

Let x-intercept be a and y-intercept be b.

Equation of line traced is

¥ o__
+2¥=1

&8

This is the equation of path, let a point (h, k) lie on this path.

=1

|

Then, & +
a

Also, AM of reciprocal of a and b = %

Bl=
o=

_1

2 T4

1 1 1
aty=2

On comparing Eqgs. (i) and (ii), we get (h, k) = (2, 2)

Hence, the required stone is B(2, 2).
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\
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Distance Formula, Section
Formula, Results of Triangle,
Locus, Equation of Locus, Slope of
a Straight Line, Slope of a line
joining two points, Parallel and
Perpendicular Lines

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

A(1,2)and BG3,1).1f ZBAC = 90°, andar (AABC) = 55 sq.
units, then the abscissa of the vertex C'is:
[Sep. 04,2020 (I)]

@ 1+5 ) 14245 © 2+5 @ 2V5-1
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 (ID)]
@@ -2 (b) -4 © JVia @ 15
Ifa AABC has vertices A(—1, 7), B(-7, 1) and C(5,-5), then
its orthocentre has coordinates : [Sep. 03,2020 (ID)]
_3 E)

@ |53 ) (3.3)

53
(C) 5 ’ 5 (d) (3’ 73)

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

ABC.If 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 L_ga_gJ , I§———

[NA Jan. 7, 2020 (I)]

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
o (13 52 @ (51) w5

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 (D]

(@) 8x*—9*+9y=18 (b) 9x*—8*+8y=16

(©) Ix*+8~-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 (II)]

(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 3J5
@ 2vi0 () 3\E © TI @ Jio

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) 2y3-2 © 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

(@) 41x —25y+25=0
(c) 41x—38y+38=0



Straight Lines and Pair of Straight Lines

11.

12.

13.

14.

15.

16.

17.

18.

m-123

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]

(@) G%) ) G%
© (%’%} (d) (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 astraight line.
(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]
@ 2+4v2 ® 2-v2 © 142 @ 1-2
A light ray emerging from the point source placed at P(1, 3)

is reflected at a point Q in the axis of x. If the 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} (b {3,-2} (© {L3} (@ {0,2}

If a 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]

(7)o (e 1) © &

Ifthe equation ofthe locus of a point equidistant from the

point (a1, 01) and (a3 b;) is
then the value of "¢’ is

[2003]
1
@ o +b?—ar> b7 (0) @by’ —a’ b

(d) %(4112 +ay’ +by +by°)

(a7 =by))x+(a; —=by))y+c=0,

© alz —a22 +b12 —b22
Locus of centroid of the triangle whose vertices are
(acost,asint),(bsint,—bcost) and (1, 0), where ¢ is a
[2003]

parameter, is

19.

20.

21.

22,

23.

24.

25.

@@ Gx+1)?+3y)? =a’-b?
® Gx-1>+(3y)’ =a”-b’
© Gx-1>+3y)?=da*+b>

@ @Gx+D*+@y)? =a®+b?

A triangle with vertices (4, 0), (-1,—-1), (3, 5) is
(a) isosceles and right angled

(b) isosceles but not right angled

(c) right angled but not isosceles

(d) neither right angled nor isosceles

[2002]

Line

.’/ Various Forms of Equation of a O
i M 0% 1
\\T()PI( a )

Let f: R— Rbe defined as

1
¥ sin(—j +5x2, x<0
X
f(x)= 0, x=0

1
X cos(—jJr)sz, x>0
X

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,-6) ® O.7) (0 (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 (D)]
1-/5 1-/7 J7-1 J5-1
@ © S0 m o5

A point on the stralght line, 3x + 5y = 15 which is
equidistant from the coordinate axes will lie only in :
[April 8, 2019 (D)]
(@) 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 () 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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26.

27.

28.

29.

30.

31.

32.

33.

Ifin a parallelogram ABDC, the coordinates of A, BandC ~ 34. Thepoint (2, 1) is translated parallel tothe lineL : x—y=4

arerespectively (1, 2), (3,4) and (2, 5), then the equation of
the diagonal AD is : [Jan. 11,2019 (ID]
(@ Sx-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 (D]

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 @©&3) @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

(d) parallel to y-axis

and the rectangle OPRQ is completed, then the locus of R
is: [2018]
(@) 2x+3y=xy (b) 3x+2y=xy

() 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=>5and
x =4 respectively. Then area of A ABC (in sq. units) is
[Online April 15, 2018]
@ 5 (b) 9 (© 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]
18
@ 373

© 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=1and = +3 =1 he coordi
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(xty)

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

(c) 6xy=7(x+y)

(d) 14(x+y)2—97 (x+y)+ 168=0

3s.

36.

37.

38.

39.

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]

(a) x+y:2—\/g (b) 2x+2y:1—\/g

(©) x+y:3—3\/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—Bx+2+33 =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—(@*+1x=0
(©) y+x=0
@ (@a-12x—(a+1)y’y =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]
(@) 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 + NE) y = NG gets reflected upon
reaching x-axis, the equation of the reflected ray is [2013]

@ y=x+3 ®) 3y =x- 3
© y=Bx-3 @ By=x-1

LetA (-3, 2)and B (-2, 1) be the vertices of a 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

(a) 4x+3y+5=0
(c) 4x+3y+3=0
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42.

43.

44.

45.

46.

47.

48.
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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 5 5 254°
@ 3¢ ® 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]

@) 54

@ 2 (s © 6 @ U
5 5

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
(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
(@) [57“’} (b) (15) © (=0,0) (@ (Oagj

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
(c) 2x+3y=3 (d 2x-3y=1

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

x>0 and y=3x, x>0, then a belong to [2006]

1 1 1
@ [o, 5) ® G © (53} @ [—3,—5j

49.

50.

51.

52.

53.

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]

(b) 3x—4y+7=0
) 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]

@ x+y=7
() 4x+3y=24

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

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

(b) §—§=—1 and_i2+%:_1

(©) §+§:land§+%:1

(d) §+§=—land_iz+%:_1

Let A(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 cosa +ysino = p whre p is constant is [2002]

4
(@) x*+y*= 7 (b) x*+y2=4p?

1 1 4
© ~+t-2 @ 3ty
x° y p Xy p
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__________________________________________________________ 59. Ifthetwolinesx+(a—1)y=1and2x+a’*=1(a €eR-{0,1})
; Distance Between two Lines, Angle are perpendicular, then the distance of their point of
Between two Lines and Bisector of intersection from the origin is: [April 09,2019 (ID)]
; the Angle Between the two Lines, ) P ) NG
; Perpendicular Distance of a Point (@) \/: b) — (c) T d —
- TOPIC £} from a Line, Foot of the 5 5 3 5
| Perpendicular, Position of a Point 60. A rectangle is inscribed in a circle with a diameter lying
with Respect to a Line, Pedal along the line 3y =x + 7. If the two adjacent vertices of the
Points, Condition for Concurrency rectangle are (-8, 5) and (6, 5), then the area of the rectangle
of Three Lines (in sq. units) is: [April 09,2019 (ID)]
"""""""""""""""""""""""""""""" (a) &4 (b) 98 © 72 (d) s6
54. LetL denote the line in the xy-plane with x and y intercepts  61. Suppose that the points (4, k), (1, 2) and (— 3, 4) lie on the
as 3 and 1 respectively. Then the image of the point (-1, —4) line L . If a line L, passing through the points (%, k) and
in this line is: [Sep. 06,2020 (ID)] (4, 3) is perpendicular on L, then equals :
[ 11 28 j ) ( 29 8 ) | [April 08, 21019 )
@5 O ss @3 ®0  ©3 @
8 29 29 11 62. Ifthe straightline, 2x —3y + 17 =0 is perpendicular to the
(© 575 (d 55 line passing through the points (7, 17) and (15, ), then 3
equals : [Jan. 12,2019 (I)]
55. Iftheline, 2x—y+3 =0isat a distance € and 2 from 35 35
: 5™ @5 OS5 ©-5 @5
the lines 4x — 2y + o= 0 and 6x -3y + 3 = 0, respectively, 63. Two sides of a parallelogram are along the lines, x +y =3
then the sum of all possible value of o and B is and x —y + 3 = 0. Ifits diagonals intersect at (2, 4), then
[NA Sep. 05,2020 (I)] one of its vertex is: [Jan. 10, 2019 (IT)]
56. The locus of the mid-points of the perpendiculars drawn @@ 3,5 ® 21 (© 2,6) @ 3,6)
from points on the line, x =2y to the linex =y is: 64. Consider the set of all lines px + qy + r = 0 such that
[Jan. 7,2020 (ID)] 3p+2q+4r=0. Which one of the following statements is
(a) 2x-3y=0 (b) Sx—7y=0 true? [Jan.9,2019 (D]
() 3x—2y=0 (d) 7x-5y=0 31
57. A straight line L at a distance of 4 units from the origin (@) The lines are concurrent at the point 22
makes p9s1t1ve intercepts on the co.orc.hnate axes and the (b) Each line passes through the origin.
perpendicular from the origin to this line makes an angle The li I lel
of 60° with the line x + y = 0. Then an equation of the line (©) The tnesare ali parafict.
Lis: [April 12,2019 (II)] (d) The lines are not concurrent.
’ 65. Let the equations of two sides of a triangle be
@) x+\/§y =8 3x -2y + 6 =0 and 4x + 5y — 20 = 0. If the orthocentre
of this triangle is at (1, 1), then the equation of its third
) (B+Dx+(3-1y=8y2 side is: [Jan. 09, 2019 (II)]
© \/§x+y:8 (a) 122y —26x—1675=0
(d) None of these gb)) ;22y++6f6x++1 22;5 =00
. . c X v =
. —3p+2=
58. Lines are drawn parallel to the line 4x— 3y +2 =0, ata (d) 26x — 122y — 1675 = 0
; 3 f o : 66. The foot of the perpendicular drawn from the origin, on
distance from the origin. Then which one of the theline, 3x+y=MA #0) is P. If the line meets x-axis at 4 and
following points lies on any of these lines ? y-axis at B, then the ratio BP : PA is
[April 10,2019 (ID)] [Online April 15,2018]
@ 9:1 (b) 1:3 (© 1:9 @ 3:1
67. The sides of a rhombus ABCD are parallel to the lines,

12
o [-53)

11
o [+3)

1 1
o

1 2
e

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]
7 5
c) — d —
© 5 (d) 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

(©) 2bc—3ad=0 (d) 2bc+3ad=0

Let PS be the median of the triangle vertices
P(2, 2), Q(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+9y+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 linex + 5y =0 is:

[Online April 19, 2014]

7 5 7 5
@ NG (b) NE © NE (d) NGl
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]

2i Wi a2
@S5 O © 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 &) © 649 @7
Let 0, be the angle between two lines 2x +3y +c¢, = Oand
—x+ 5y +c,=0and 0, be the angle between two lines
2x+3y+c, =0and—x+ 5y+cy;=0, wherec,, ¢,, c; areany
real numbers :
Statement-1: If ¢, and ¢, are proportional, then 6, = 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

76.

77.

78.

79.

80.

81.

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]
@ LllLy, Lyl Ly, L, intersect L.

(b) Ly L Ly, Lj|| Ly, L, intersect L,.

© Ly L1, Lyl L;,L, intersect L.

d) Ly L Ly, Ly 1 Iy, 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

£)

Statement 2: The points (0, 1) and (% ’%j 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
nota 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]
(a) 16 (b) 18 (c) 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. Thelines x+y= |a| and ax —y = 1 intersect each other in 89. A square qf51de a 1.1 es abOV.e the x-axis and l'la.s one vertex
) at the origin. The side passing through the origin makes an
the first quadrant. Then the set of all possible values of a
inthe interval : [2011RS] angle a[o <a< %J with the positive direction of x-axis. The
@) (O’OO) ©®) L) (9 (_l’oo) ) (_1’1) equation of its diagonal not passing through the origin is
83. ThelinesL,:y—x=0andL,:2x+y =0 intersect the line [2003]
L, :y+2=0at Pand Q respectively. The bisector of the (@) i . o B
acute angle between L, and L, intersects L, at R. [2011] y(cosa+sina)+ x(cosa—sina) = a
Statement-1: The ratio PR : RQ equals 2./2 : /5 ®) y(cosa—sina)-x(sina-cosa)=a
Statement-2: In any triangle, bisector ofan angle divides (©) y(cosa+sino)+x(sino—cosa) =a
the triangle into two similar triangles. (d) y(coso +sino)+x(sino +cosa) = a
(a) Statement-1 is true, Statement-2 is true; Statement-2 is S
not a correct explanation for Statement-1. \ . . . O\
- J P f Straight L o) |
(b) Statement-1 is true, Statement-2 is false. \:FOPI(/ R mes g’
(¢) Statement-1 s false, Statement-g Is true. . 90. The equation y=sin x sin (x +2) —sin? (x + 1) represents
(d) Statement-1 is true, Statement-2 is true; Statement-2 is ioht line lvine in - April 12. 2019 (I
t explanation for Statement-1 astraight line lying in - [April 12, 0l
a.correc 5 . ’ (a) second and third quadrants only
84. T};e llngs p(p 2+1)X7 y+q=0and . (b) first, second and fourth quadrant
(p™+ 1)+ (p~+ 1)y +2q=Oare perpendicular to acommon (c) first, third and fourth quadrants
line for : [2009] (d) third and fourth quadrants only
(a) exactly one values of p 91. Ifone ofthe lines of my?+ (1— m?) xy —mx?= 0 is a bisector
(b) exactly two values of p of the angle between the lines xy=0, thenmis [2007]
(c) more than two values of p (@ 1 (b) 2 (c) -12 (d) =2
(d) no value of p 92. Ifone ofthe lines given by
85. The shortest distance between the line y — x = 1 and the 2 2 fdy—
curve x = y2 is 2009] 6x° —xy+4cy” =0 is 3x+4y=0, then c equals [2004]
@@ -3 (b) 1 (© 3 1
@) 243 (b) 32 © ﬁ %) W2 93. If the sum of the slopes of the lines given by
8 . > . 4 . 8 L X2 - 2¢xy — 7y2 = 0 is four times their product c has the
86. The perpendicular bisector of the line segment joining |
P (1, 4) and Q(k, 3) has y-intercept —4. Then a possible value (2004]
value of k is [2008] (@ 2 (b) -1 (c) 2 d 1
(@ 1 (b) 2 (© 2 (d) -4 94. If the pair of straight lines x*> —2pxy—y? =0 and
87. LetP=(-1,0),Q=(0,0)and R=(3,3/3 ) bethree point. 5 2 L
The equation of the bisector of the angle PQR is [2007] X —2qy =y =0 b.e such that each pair bisects the angle
A between the other pair, then [2003]
3 @ pg=-1®) p=9g (© p=-q @ pg=1
—x+y=0 b =
® 2 Yy ®) x+\/§ 0 95. The pair of lines represented by
g 3ax?+ 5xy + (a®>—2)*=0
(©) x+ y=0 (d x+ N3 y=0 are perpendicular to each other for [2002]
2 (a) two values of a b) va
88. If x1,x,x3 and y;,y;,y; areboth in G.P. with the same (c) for one value of @ (d) for no values of a
96. If the pair of lines ax?+ 2hxy + by*+ 2gx + 2fy + ¢ =0

common ratio, then the points (xy,1),(x5,¥,) and

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

(b) lieon a straight line

(c) lieon an ellipse

(d) lieon acircle.

intersect on the y-axis then

(@) 2fgh = bg*+ ch?
(c) abc=2fgh

[2002]
(b) bg? = ch?
(d) none of these
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_ Hints & Solutions

1. () Let AABCbein the first quadrant

Slope ofline 4B =~ . A(-1,7)
Slope of line AC =2
Length of 4B — /5 0 P
4 C
—
B(-7,1) N CG,-5)
“ (1, .
< B (3’\1;( Mmpe = =) = )
.. Equation of ASis y—7=2(x+1)
It is given that ar(AABC) = 55 y=2x+9 ()
1 12
.'.EAB-AC:Sx/g:AC:IO M == =2
.. Coordinate of vertex C = (1+10cos6, 2+10sin0) .. Equation of BPis y—1= %(x +7)
1 2 x.9 .
'.'tan6=2:>cos9:$,sin9=$ J’ZE*‘E -(ii)

From equs. (i) and (ii),

. Coordinate of C = (1+2+/5, 2+ 4+/3) _x+49

2x+9

.. Abscissa of vertex Cis 1+ 2\/5.
=4x+18=x+9

2. (b) Mid point of line segment PQ be (%, 9 . =3x=9=x=-3
Sy=3

. Slope of perpendicular line passing through
(5) P will be centroid of AABC

7
k+1 7y 2"t s 17 8
(0, ~4) and (T 5) “ T o K+l P(?Ej = PO =\(4)’ +(3)* =5
43 | 2 5. () From the mid-point formula co-ordinates of vertex B
Slope of PQ = —r = I and Care B(—3,0)and C (3, 4).
Now, centroid of the triangle
:.ixL:—l 3-3+1 0+4+2 1
1+k 1-k GE[ , j:GE(—,ZJ
3 3 3

1-k*=-15=k =+4.
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A(L,2)
LD 2,3
B C
(¢) Letpoint P (h, k)
0O4=1
So, OP+AP=3

= R+ k2 B+ (k-1 =

Y

A0, 1)

P(h, k)

0(0.0)
¥

= R4 h-12=9+2+ R ¢J12 12
= o2 1k =2k+8

= R+ 8k~ 8k—16=0

Hence, locus of point P is

9x2+8)2—8y—16=0

() Since, Mg X My = -1

= M,,=

= y=-4x

= X==

-3
Vertex R is i 3

Hence, vertex R lies in second quadrant.

10.

() Since Orthocentre of the triangle is A(-3, 5) and
centriod of the triangle is B(3, 3), then

AB = 40 = 210
o

B C
Centroid divides orthocentre and circumcentre of the
triangle inratio 2 : 1
. AB:BC=2:1

Now, AB= %AC

= AC=%AB=%(2«/E) = AC= 310

Radius of circle with AC as diametre

...AC 3J— \f

(b)

f’\ B(ﬁ—l,ﬁﬂ)
ch

AGE)

For A;

cos30° sin30°

d Y

= x=+3 andy=1

For C,
Xy,
cos120°  sin120°
= -x:_l)y:\/g
For B,
X _ y :2\/5
cos75° sin75°
= x=3-1
and y=3+1
coSum= 2\/§—Z

(¢) Letslope ofincident ray be m.
. angle of incidence = angle of reflection
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11.

12.

13.

2= 7
1+7m| l 14
m-=T7 m—17
1+7m 13

Uy

or

N | —

1
= y-1=-5 (-0

iex+2y-2=0
= 41x-38y+38=0
(@) Equation of line L

£+Z:1
2 4

2x+y=4

(1,2)

1+7m

13m—-91=9+63mor 13m—-91=-9-63m
50m=-100 or 76m =282

For line
x—2y =-4

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

(452
5

9

13

41

ST

(x 0)
or 38y—38—41x:0

or y-—

()

(i)

© A[O,%jB(l,3)C(89,30)

W=

Slope of AB =

Slope of BC = 3

So, lies on same line

() From the figure, we have

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

14.

15.

m-131

y
N
cl©2
2| \2v2
©, Df: &b
Bl ™ .
©,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+22.0+22 _ 2
2424242
(d) Letabcissa of Q =x

Y-

Q6,7

P(1,3)
(180° — 0)

X
o Q
(x,0)
Q=(x,0)
tan 0 = 0_7,tan (180°—6):O_3
x—6 x—1
Now, tan (180°—0)=—tan 6
-3 -7 5
—_— X =—
x—1 x-6 2

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

Y
AL k)

B C&D

0 X
We know that, area of right angled triangle

= % x BC x AB = 12%(a)\(k—1)|

= +(k-1)=2 = k=-1,3
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16.

17.

18.

19.

(¢) Vertex of triangle is (1, 1) and midpoint of sides through

this vertex is (—1,2)and (3, 2)

Al 1)
(-12) (3,2)
B
(x19y1)
o n_,
2 2
= B(3,3)
1+X2 :3’1+y2 :2
2 2
= C(-5,3)

. Centroid is

- (3

1-3+5 1+3+3
3 7 3

® (x-a)?+(r-b)’ =(x—ay)’ +(y—by)*

1
(a1 —az)x-t-(bl —bz)y +E(a22 +b22 —a12 —blz) =0

Comparing with given eqn. we get
1
c= 5(“22 +by" —a” —b?)
(¢) We know that centroid
+ Xy + + ¥y +
(x,y) = [xl Y2t X3 ’yl Y2 y3j
3 3
o acost+bsint+1

3
= acost+bsint =3x -1
_ asint—bcost
s
= asint—bcost =3y
Squaring and adding,

Gx-1)*+3By) =a’+b?

@ AB=(4+1)%+0+1)% =26;
BC =3+)%+(5+1)? =52
CA=(4-3)* +(0-5)% =426 ;

"+ AB=CA
.. Isosceles triangle

v (426 ¥+ (426 =52

20.

21.

22.

BC2=AB*+ AC?

.. right angled triangle,
So, the given triangle is isosceles right angled .
(6)]
. (1), 1
5x"-sin| —| —x"cos| —|+10x, x<O
x X
S (x) = 0, x=0
1 1
5x* cos(—j +x° sin(—j +22x, x>0
X X

(20x° = x)sin (1] —8x% cos (lj +10, x<0
X X
f'(x)= 0, x=0

(20x* — x) cos (l] +8x? sin(lj +20, x>0
X X

Now, £"(0" )= f"(0")=2A=10=>A =5

(@) Coordinates of centroides

s

C:[x1+x2+x3 J/1+Y2+y3j

3 3
:(3+1+25—1+3+4):(2’2)
3 3
The given equation of lines are
x+3y—-1=0 ..(0)
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

®) Y

N

3'\X

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

. 1
:>cos6+sm9:5
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23.

24.

M-133

On squaring
:>sin26—§:>—2tanze -3
l+tan“0 4

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

—8+2./7 o .
= tan0= B (ignoring —ve sign)
8427 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

o 5
8

15 15 15
Y=g =>(x,y)= 38 {18 quadrant}

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

@ y B (x, 80)
C (0, 20) 30
20 D
) AT
(x1, 0)

Equations of lines OB and AC are respectively

y=—x (1)
X

. .

x_1+% =1 ...(ii)

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

25.

26.

- substitute the value of x from equation (i) to equation
(ii), we get
070"
=y+4y=80=y=16m
Hence, height of intersection point is 16 m.
() Since, P is mid point of MN

\\ NO, »)

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

N

Then, 5 =-3

=>x=-3X2 =5x=-6

y+0
and T=4:>y+0=2><4:>y=8
Hence required equation of straight line MN is

T YT I YR
6 8 e

(a) Since, in parallelogram mid points of both diagonals
coinsides.
.. mid-point of AD = mid-point of BC

c 2,5 D
(xq. )
B
(1.2) (3.4)
(x1+1 y1+2)_(3+2 4+5)
27 2 272
(xpy)=47)

Then, equation of 4D is,

)/*7= 1-4 ()C*4)

7—-§ 4
y- —3(xf)

3y—-21=5x-20
5x-3y+1=0
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7. © Pk Then, the locus of R is 2 + 3 1 or3x+2y=xy.
Xy
30. (b) Median through Cisx=4
So the x coordianate of C is 4. let C = (4, y), then the
(o, B) midpoint of 4 (1,2) and C (4, y) is D which lies on the median
through B.
A
(1, 4) R(3,-2)
Let centroid C be (a, B) D
14+3+h
we have o= =h=3a-4 G
4-2+k B ¢
B= 3 =k=3p-2
_(1+4 2+y
but P(h, k) lies on 2x—3y +4=0 D=l———
= 2Bo-4)-33p-2)+4=0
= 60-9B—-8+6+4=0 Now, LH4H2HY 5 o5
= 60-9B+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=35
y P
9 9 9 3 intersectat G (4, 1).
28. (b) Equation of'the line is: The area of triangle A ABC=3 x AAGC
3x+4y=24 !
=3x=[1(1-3)+4(3-2)+42-1)]=9.
LA 2
or —+==1
8 6
coordinates of A, B & O are (8, 0), (0, 6) & (0, 0) 31 X—y+1=0
respectively. .

= 04=8,0B=6&AB=10.
Incentre of AOAB is given as:

1=(8><0+6><8+10><0 8x6+6x0+10x0
B 8+6+10 8+6+10

jzgn

29. (b) Equationof PQis

Xy .
R |
n (1)

0, KQ R(h, k)

(2,3)

0 P(h, 0)

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

X-y+A=0

Let other two sides of rhombus are

x—y+A=0

and 7x -y +u=0

then O is equidistant from AB and DC and from AD and
BC

S22+ =[- 14240 2 A =-3

and |—7+2—5|=|—7+2+u|:u=15

.. Other two sides are x—y—3 =0 and
Tx—y+15=0

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

1 -8 -7 —4
53 )0a(F7 )
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32.

33.

34.

M-135

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

10
P=% =2

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

PR
210 2

- Lines are parallel to each other = ratiowillbe4: 1 or 1:4
@ L, :4x+3y-12=0

L,:3x+4y-12=0

L, +AL,=0

(Ax+3y—12)+ X (Bx+4y—12)=0
x(4+30)+y(B+4n)—12(1+1)=0

12(1+2) Oj

PointA
( 4430

Point B | 0, 120+4)
3+40

6(1+1)

mid point = h = i (1)

i 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=01s 1
= slopeof QR=-1
LetQRisy=mx+c

y=-x+tc
x+y—c=0
distance of QR from (2, 1) is 2./3
23 = [2+41-¢|
V2
P(2,1) L=0
/oo
23
x—y=4
Q
R\
2.J6 =13~

c-3=426 c=3+2J6
Linecan bex +y= 3426
x+y=3-2J6

35s.

36.

37.

(¢) Giveneqn oflineis y+ Px-1=0
=y=-3x+1

= (slope) m,= _/3

Let the other slope be m,
m; - (—3)

. tan 60° =

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

LY==+ 3(x-3)
=y+2=3(x-3)
y— 3x+2+33 =0

(d) Circumcentre= (0, 0)

((@+1)? (a=1)2)
Centroid = L 2 TJ

We know the circumcentre (O),
Centroid (G) and orthocentre (H) of a triangle lie on the
line joining the O and G.
Al HG _ 2
% Go 1

2 12
= Coordinate of orthocentre = @,@
Now, these coordinates satisfies eqn given in option (d)
Hence, required eqn of line is

(@a-12x-(@+1>y=0

b)
\ C(0, b)

0(0,0)

A dividesCBin 2 : 1

(lx0+2><a) _2a
1+2 /3
= a = 6 = coordinate of B is B (6, 0)

(1 xb+2x Oj b

3= U2 )73

=b=9 and C(0,9)

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

slope, m = —=—-—
P 6 2

= 4=
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. . _ 3 _
Equation of line y — 0 = 7()6—6) Centroid, E :( int] , AT +3)
2y = 3x+ 18 303
3x+2y=18 Since centroid lies on the line
38. @ 3x+4y+2=0
-5 3
! 3(’“—]+4(MJ+2:0
1 3 3
I P(5,3) = 3x,+4y, +3=0
T DR 2y=2 Hence vertex (x,, y,) lies on the line
A Sx+dy+3=0
/ RQ, 41. () Lety-coordinate of C =5
. C=(Q2a,b)
Y
C (2a,b)
Equation of RQ is x — 2y = 2 ...(i)
aty=0,x=2 [R (2, 0)] B X =2a
as PQ is parallel to x, y-coordinates of Q is also 3 (0, a)
Putting value of y in equation (i), we get
Q(8.3) S L
. 8+5+2 3+3 (2a, 0)
Centroid of APQR = 3 3 )" 5,2
Only (2x — 5y = 0) satisfy the given co-ordinates. B > >
39. () Suppose B(0, 1) be any point on given line and AB=V4a® +a” =54
co-ordinate of A is (\/g, 0). So, equation of Now, AC=BC = p=1/4a® + b- a)2
= b2=4a>+b*+a® - 2ab
0,1
B . 1) Sa
= 2ab=5a* = b= >
- C = [261, 5761]
A (\/g’ 0) Hence area of the triangle
. ‘ | 2 0 1 1 2a 0 1
< B'(0,-1) =3[0 @ 1f=20 a 1
-1-0 -0 5 S
Reflected ray is _— 2¢ 221 0o 22 9
0-3 x-f3 2 2
= Yiy=x-\3 Lo, (Lji
40. (b) LetC=(x,,y) 2 2 2
Since area is always +ve, hence area
= Lz sq. unit
2

42. (d) Givenline 3x +4y =12 can be rewritten as

3x 4_y—] = 14_1:]

4 =
12 12 4 3

= x-intercept =4 and y-intercept =3
Let the required line be
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43.

44.

45.

m-137

L: f-s—X:I where
a b

a = x-intercept and b = y-intercept
According to the question
a=4x2=8 and b=3/2

X 2y
.. Required line is §+—=1

3
= 3x+ 16y=24
=)= = X+ 2
16 16
-3
Hence, required slope = 16

(¢) Letthepointsbe 4 (1,1) and B (2,4).
Let point C divides line 4B in theratio 3 : 2.
So, by section formula we have
_ (§ Ej
575

C_(3><2+2><1 3><4+2><1]
. . 8 14
Since Line 2x + y = k passes through C 35

3+2 3+2

N 2x8

+E:k =k=6
5

(¢) Given lines are
ax+2by+3b=0and bx —2ay—-3a=0
Since, required line is || to x-axis
sox=0

We put x =0 in given equation, we get

3
2by=-3b= y=—5

This shows that the required line is below x-axis at a

3
distance of — from it.

@

Since, (1, @) lies between x + y =1
and2(x+y)=3

S Putx=1in2 (x+y)=3.

We get the range of y. Thus,

2(1+y)=3 2l
(1+»=3=vy ) 2

1

Thus ‘a’liesin 095
46. (c) Letequationof4B:x+3y=4
Let equation of BC: 3x + y=4
Let equationof CA : x +y=0
Now, By solving these equations we get
A=(=2,2),B=(1,1)and C=(2,-2)
NOW’ AB:\/9+ :\/1—9
BC=1+9=4/10

and C4=16+16 =32

Since, length of 4B and BC are same therefore triangle is
isosceles.

47. () A(2,-3)

(h, k)

B(-2, 1) C (a, B)

. 2-2+a -3+1+P
Centroid (h,k)= >

3 3
a=3h
B-2=3k
B=3k+2
Third vertex (ot, B) lies on the line
2x+3y=9
200+33=9
2(3h)+3(3k+2)=9
2h+3k =1
2x+3y=1
48. (c) Clearly for point P,
YA y — 3)(

.P(a,a%)

a
a*—3a<0 and a2—5>0

+ — +
I I
— 0 3 0
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+ — + 52. () Let the vertex Cbe (h, k), then the
I I
— 0 l 0 CentroidOfAABCis(leer"rx:;’y1+y2+y3j
2 3 3
= J<a<) (2e2eh ek
2 373
49. (0 J h 2+k .
=|—-,— | Itlieson2x+3y =1
\P(O,b) 373
2h
=>—-2+k=1=2h+3k=9
AG, 4) 3 .
= Locusof Cis2x+3y=9
Q(a,Q)X 53. @ Equitioq ofAi? is’ Y
0 > xcoso Tysina =p; ]
xcosot+ys1noc:1;

*. A is the mid point of PQ, P P M (X, ¥,)

a+0 0+b - * Y

. > :3, —2 :43a=6,b=8 p/C()S(X p/sina o >~

.. Equation of line is %4—% =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=0is
ax+2by+3b+ A (bx—2ay—3a)=0

= (@a+bA)x+(2b—-2a))y+3b-3ra=0

Required line is parallel to x-axis.
“at+tbr=0 = A =—alb

= ax+2by+3b— %(bx72ay73a):0

24° 3a2_
= ax+2by+3b—ax+ Ty+7—0

( 2) 2
yk2b+2%J+3b+3%:0

S 2a) (307430
I i S
202 +d%) 2
So it is 3/2 units below x-axis.

51. (a) Letthe required line be £+% =1
a
thena+b=-1= b=—-a-1

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

= 4b+3a=ab

Putting value of b from (ii) in (iii), we get
a?-4=0=a=+2=bh=-3orl

.. Equations of straight lines are

x ) Yy

S A e A |
2 3 -2 1

54.

()
..(ii)

5S.

...(iif)

So, co-ordinates of 4 and B are

[ P ,OJ and(O, .p j;
cosa, sina.

So, coordinates of midpoint of AB are
p P
M(x 5 :[ ’._)
(1) 2cosal 2sinao
= p .
'™ osina’

X =
2cosa
= cosa =p/2x, andsina =p/2y, ;

» cos?o +sinZa =1

Locus of (x, y,) is %+L2 ==
Xyt
(@) Theline in xy-planeis,

§+y:l:>x+3y—3:0

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

1 3 10
:>0H—1:M:E
3 5
11 28
S>a=—,=—
5 P 5
(30)

L :2x-y+3=0
L1:4x—2y+0c=0:>2x—y+%=0

L :6x—3y+[3:0:>2x—y+§:0
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56.

57.

Distance between L, and L, ;

a—6 1
——|=—==a-6]=2
250 5 | |
=>oa=4,8

Distance between L, and L, :
B-9| 2
—|=—==|B-9|=6
ARG B9
=p=153

Sum ofall values=4+ 8 + 15+ 3=30.

b) a4

Since, slope of PQ =

= k-a=-h+2a

o hek |
3 (1)
Also, 2h=2a.+ 3 and
2k=o0+p
= 2h=a+2k
= a=2h-2k
From (i) and (ii), we have

%:2(},—1()

(i)

So, locusis 6x— 6y=x+y
= 5x=Ty = 5x-7y=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°+ysin75°=4
or xcosl5°+ysinl5°=4

58.

59.

60.

M-139

(V3 -Dx+(3 +1)y=8+2
or (3 +D)x+( 3 -Dy=82
(@) Letstraightlinebedx—3y+a=0

-+ distance from origin = 3

3 |a

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

=a==£3

12
Clearly (—Zagj satisfies4x—3y+3=0

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

- (3

=>2=d(l-a)=> aP-a*+2=0
= (@t)(@®+2a+2)=0=a=-1
Hence equations of lines are x—2y=1and 2x+ y=1

3 -1
.. Intersection point 18 (g, ?j

Now distance from origi 1/i+i1/ﬂ\ﬁ
ow, distance from origin 25 23 25 5

(@) Given situation

A(-8,5) B(6,5)
/ SY =% * 1
1.2
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, B)

OL+6: nd EZZ

—=-1
= oa=-8andf=-1,..D=(-8,-1)
|AD|=6and |AB|=14
Area=6x14=84
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61.

62.

63.

64.

@ - (hk),(1,2)and (-3,4) are collinear

h k1
1 21
-3 4 1

=0=>-2h—-4k+10=0

=h+2k=5 (1)
4-2 1 s

30 27 =e MLl

By the given points (4, k) and (4, 3),

k-3 k-3
It AN k) SRR W O
"W T s

Now, mp, =

2h—k=5 i) 65

From (i) and (ii)
V|
0 T3

(d) - Equation of straight line can be rewritten as,

2.
Yozt

2
.. Slope of straight line = 3

Slope of line passing through the points (7, 17) and (15, B)
_B-17  B-17

S 15-7 8
Since, lines are perpendicular to each other.

Hence, mm,=-1

- B = 0

(d) S R
X=y+3=0 M(2,4)
P0,3)x+y=3 0

Since, x—y+ 3=0andx+y=3 are perpendicular lines and
intersection point of x — y+3=0and x+ y =3 is P(0, 3).
= M is mid-point of PR = R(4, 5)

Let S(x,, x, +3) and QO(x,, 3 —x,)

M is mid-point of SQ

= x,tx,=4x,+3+3-x,=8

= x,=3,x,=1

Then, the vertex D1is (3, 6).

(@ The given equations of the set of all lines
pxtqy+tr=0 (1)

and given condition is :

3p+2q+4r=0

3 +2 +r=0 i
= 4P 4q (1)
From (i) & (ii) we get :
_3 .1
X= 47y7 2

Hence the set of lines are concurrent and passing through

31
the fixed point (4, 2)
20 4x,
s

Q) 4 xn

Adx+5y

b

3x 2p+6=0

3x+6

Since, AH is perpendicular to BC

Hence, m ;- my.=—1

20—4x2_1

5

X = =

Xy —1 !
15—4x, 2
5(-1) 3
45—12x,=-10x,+10

_ 35
2x2735zx277

35

= A(T,—lo)

Since, BH is perpendicular to CA.
Hence, my,, x m, =-1

20=0

EBD 83



Straight Lines and Pair of Straight Lines

66.

67.

M-141

=33
= 6x,+8=5x-5=x,=-13= —13,7

= Equation of line AB is

—?HO 35
+10=| —2— || x=2
Y 13-35 (x 2)

455
= 6ly—610=—13x+—=

= —122y—1220=-26x+455

= 26x—122y-1675=0

(d Equation of the line, which is perpendicular to the

line, 3x +y=A(A # 0) and passing through origin, is given

by

x-0_ y-0

3 1

For foot of perpendicular
—((3x0)+(1x0)=A) A

y= Al

32 +12 10

So, foot of perpendicular P= %, *
1010

Given the line meets X-axis at 4 = (

w | >

,Oj and meets

Y-axisat B=(0, )

2 2
S EN Ty
10 10

2 2 e
- + A = PA= 102,
900 100 900
Therefore BP: PA=3:1
(d) Letthe coordinate 4 be (0, ¢)
Equations of the given lines are
x—y+2=0and
Tx—y+3=0
We know that the diagonals of the rhombus will be parallel
to the angle bisectors of the two given lines;
y=x+2andy=T7x+3
.. equation of angle bisectors is given as:

x—y+2_+7x—y+3

V2 532

Sx—=5y+10==% (7x—y+3)

68.

69.

.. Parallel equations of the diagonals are 2x + 4y —7 =0
and 12x—-6y+13=0

.. slopes of diagonals are _71 and 2.

Now, slope of the diagonal from A(0, ¢) and passing through

P(1,2)is(2-c¢)

S 2—c=2 = c=0(not possible)

S 2—c= _—1 =>c=—
2 2

(9,

.. ordinate of A is %

(@ Given lines are
4ax+2ay+c=0
Sbx+2by+d=0
The point of intersection will be
X B -y B 1
2ad —2bc  4ad —5bc  8ab—10ab
‘o 2(ad —bc) _ bc—ad

—2ab ab
_Sbc—4ad _ 4ad - Shc
= T 2ab  2ab

Point of intersection is in fourth quadrant so x is
positive and y is negative.
Also distance from axes is same
Sox=-y
(- distance from x-axis is —y as y is negative)

bc—ad 5bc—4ad
ab  2ab
d LetP, O, R, bethe vertices of APOR

=3bc—2ad=0

P(2,2)

0(6,-1) S R(7,3)

Since PS'is the median
S is mid-point of OR

So, S:(—7+6,E) =(2,1)
2 2 2

2-1 2
Now, slope of PS= ——— = ——
, 139

2

Since, required line is parallel to PS therefore slope of
required line = slope of PS
Now, eqn. of line passing through (1, —1) and having

| 2.
slope —' is
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2 .
y=(D=-3(=D 20 P(1,2)
I
9y +9=-2x+2=2x+9y+7=0 !
70. () Let equation of line L, perpendicular to Sx —y = 1 i
bex +5y=c [_H
A ¢

B _
/x+5y:c 3X+4y—9

\< B[o,gj

Alc, (\

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=

0 (0, 0),

3()+4(2)-9| 2
PC=d=""F7— %
V32 142 5

Given that area of AAOB is 5.

Given that AAPB is an equilateral triangle
We know

Let 'a' be its side

then PB=q, CB=
Now, In APCB, (PB)? = (PC)? + (CB)?

RS

1
{area, 4= E[xl(yz = y3)+ (3 =y +x3(n —)’2)]}

EBD 83

1 (c] (By Pythagoras theoresm)
5=—|c| =
- 2{ 5} 2_(2j2+a2
: \ “7s) T
c
L (xla yl) = (10,0), (X3,y3) = [Oa ng 2 Cl4 4 302 4
at-—=—s—=—
(3 77) = (¢,0) 4 25 4 25
16, [l 4 3 43
=c=£/50 s 75 53 3 15
. Equation of line L is x + 5y = +/50 , ) 43
Distance between L and line x + 5y = 0 is <. Length of Equilateral triangle (a) = 15
150 -0 50 5 73. (@ Mid-pointofP(2,3)and Q(4,5)=(3,4)
| = = = —= Slope of PQ =1
ViZes? | Y26 i3

Slope of thelineL=—1

71. () x+2ay+a =0 ..(0) Mid-point (3, 4) lies on the line L.
x+3by+b =0 (i) Equation of line L,
y—4=-1x-3) > x+y-7=0 ()
x+4ay+a =0 (i)

Subtracting equation (iii) from (i) Letimage ofpoint R(0, 0)be Stx, )
—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

. . N
Mid- f =|—=,—=
id-point of RS (2 ZJ

Mid-point (X—zl ,%) lies on the line (i)
x, +y, =14 ..(ii)
Slope of RS = %

1
Since RS L lineL
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74.

75.

76.

77.

m-143

As-n=-1
!
X, =y, ...(iii)
From (ii) and (iii),
x =y, =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.

(@) Sincethreelinesx—3y=p,
ax+2y=qand ax+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.

_—axl:—12>a=6
2 3

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

.. Required answer is a®-9a+18=0

(d) Consider the lines
Li:x-y=1
Ly:x+y=1
Ly:2x+2y=35
L,:2x-2y=71

LT 1L, is correct statement

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

-5

_2 -
=x=7 2

Hence, L, intersects L.
d) Givenax?+bx+c=0
=>axt=-bx—c
Now, consider
y = 4ax? + 3bx + 2c

=4 [-bx — c] + 3bx + 2¢

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

and y =

Sxm

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

78.

79.

80.

(¢) Statement - 1
Let P’ (x;, y,) be the image of (0, 1) with respect to the
line 2x — y = 0 then
x _»n-1_-40)+2()
2 -1 5
=X TN T 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(-2,3) Clab)

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 AH) % (Slope of BC) =—1

(—1—0)(13—3)__1
= Us—0/\as2)
= b-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)
A (0, 20)
M
0(0, 0) N B (a,0)

We put one pole at origin.
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BC=80m, 04=20m Casell : Ifa<0
Line OC and 4B intersect at M. X+y=-a ... (1)
To find: Length of MN. ax—y=1 (%)
20_0 On adding equations (iii) and (iv), we get
EqnofOC:y=[a_0jx x(1+a)=1-a
80 l-a a-1
=— i x=—-2>0=> <0
=7 ax - 1+a a+1
20-0 Sincea—1<0
EqnofAB:y:[0 j(x—a) at1>0
—a = a>-1 (V)
-20 o
= y=——(x-0) (i) -2 >
At M: ()= (ii) y:—a—l_a> _—a—a2—1+a>0
80 20 I+a I+a
= —x=— (x - a)
a “ (a2+1\>0:>a2+1<0
— - -
= @x:£x+20:>x:% ka+1) a+1
a a
20 Since a*+1>0
y:_xﬁzlﬁ a+1<0
a > = a<-1 (Vi)
81. (a) Given equation of lines are < o
(@+3)x+ay+a-3=0and ' -1 i
(@3 +2)x+ (a+2)y+2a+3=0(areal) From(v)and (vi)ac¢
Since point of intersection of lines lies on y-axis. Hence, Case-Il is not possible.
.. Putx =0 in each equation, we get So, correct answer is a €[1,0)
ayta-3=0and
(a+2)y+2a+3=0 X L
On solving these we get 83. () A L
(a+2)(@-3)-aRa+3)=0 :
= a>-a-6-2a*>-3a=0
= —a?—4a—-6=0=>a2+4a+6=0
—4+416-24 —4++-8
a= =
2 2
(not real)
This shows that the point of intersection of the lines lies o .
X' 2
on the y-axis for no value of ‘a’.
82. () Giventhat x+y:|a| Li:y-x=0
L,:2x+y=0
and ax—y =1 Li:y)j-2J;O
Casexlj If_a; 0 . On solving the equation of line L, and L, we get their point
_y o | (1) ofintersection (0, 0) i.e., origin O.
wmr=L .. - (1) On solving the equation of line L, and L,
On adding equations (i) and (ii), we get we get P=(—2,2).
x(l + a) =l+a= x=1 Similarly, solving equation of line L, and L; we get
—a_ 0=(-1,-2
Sinc):: iil/enlthat intersection point lies in first quadrant We know that bisector of an angle of a triangle, divide the
& P q opposite side the triangle in the ratio of the sides including
So, a=120 the angle [Angle Bisector Theorem of a Triangle]
= a=l CPR_OP (-2 +(-2* 22
= acg[l») -

RCE NN
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.. Statement 1 is true but ZOPR # ZOQR Slope of QR = v-n 33
So AOPR and AOQR not similar P X —x 3
. 2 1
.. Statement 2 is false. n
84. (a) Given that the lines p (p2+ 1)x—y+g=0 = tan0=+3= 0 =3
and (P2 + 12 x+ @2+ 1)y +2¢=0 n
are perpendicular to a common line then these lines must = ZROX = 3
be parallel to each other,  JROP— n_2n
=, o W ZRQP=m-T="F
- _ p(p~+1 __(r+ 1) Let QM bisects the ZPOR,
_ 2
! p~+1 n 2n
s LMQOR=—= = /MQOX =—
= P2+ 12 (p+1)=0 3 3
=p=-1 . Slope of the line QM = tan n__ NE)
.. p can have exactly one value. 3
85. () Let (a2 a) be the point of shortest distance on x = 2 <. Equation of line QM is (y—0) =—/3 (x—0)

Then distance between (a2, @) and line

= y=-J3x= J3x+y=0
x—y+1=01is given by Y 3 V3 Y

88. (b) Taking co-ordinates as
_|ax1+by1+c|_|a2—a+1| 1

1 3 Xy
D = =—(a->)*+=> A[—,—);B(x,y)andC(xr,yr).
V2 | 2 5“7 rr
Then slope of line joining
1
It is min when a = 5 and y[l_lj
Xy r Y
b ~ 3 _3\/5 A[7’7J’B(x’y):—l :;
min 4\/5 8 x(l_;j
_ _ and slope of line joining B(x, y) and C(xr, yr
86. () Slopeof pg—>—2_ L P Joining B(x, y) and Clor, )
k=1 k-1 o=l _y
.. Slope of perpendicular bisector of x(r=1) x
PQ=(k-1) Som=m,
K+l 7 *. Slope of AB and BC are same and one point B common.
Also, mid point of PQ (T,Ej . = Points lie on the straight line.
.. Equation of perpendicular bisector of PQ is 89. (@) Co-ordinatesof A= (acoso,asina)
Equation of OB,
7 k+1
y——=k-D|x—— (n j
2 2 y=tan 1 +a |x
= 2y-7=2(k-1)x—(k>-1) r
— 2(k-1)x—2y+(8—k2)=0 CAL 1008
Given that y-intercept -
.. Slope of CA =—cot| —+a
8-k A 7
2 Equation of CA
= 8-k’=-8 ork?=16 =k=+4 o .
87. (c¢) Given : The coordinates of points P, Q, R are (-1, 0), y—asma=—cot 4 +a |(x—acosa)
(0,0), (3,3+/3) respectively. = (y—asin a)(tan (g + (xj] =(acosa —x)
Y RG,343) -
tan—+tana
M = (y—asina)| ——— |=(acosa—x)
l1-tan—tana
4
= (y—asina)(l+tana) =(acoso—x)(l1—-tana)
2n/3 /3 . .
X' X = (y—asina)(cosa +sina)
PCLO) Q (0.0 =(acoso —x)(cosa —sina)

Y'



M-146

. . .2
= y(cos+sina)—asinocosa —asin” o

=acos2a—acosasina—x(cosq—sina)

= y(cosa +sina)+ x(cosa—sina) = a
y(sina +cosa)+ x(cosa—sina) = a.
90. () Consider the equation,
y=sin x. sin (x + 2) —sin*(x + 1)

_ lcos(—Z) _cos(2x+2) _{1— cos(2x + 2)}
2 2 2
_ (cos2)—-1 — sin?1
2
y
(0, 0)

By the graph y lies in III and IV quadrant.

91 (@ From figure equation of bisectors of lines, xy = 0 are

y=£X
y

y=-X y=x

(0,0) *

Put y= £ x in the given equation
my? + (1 —m?)xy—mx2=0
mx? £ (1-m?)x?-—mx?=0

= 1-m?*=0= m=+1

y:-sin21

92.

93.

94.

95.

96.

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

of lines

3
6x% —xy+4cy® =0, Puty=—Zx,

3 3)?
we get, 6x2+—x2+4c(—— j =0
4 4
:>6+§+%:0:>c:—3
4 4
(¢) Let the lines be y=m x and y = m,x then
my +m ——§andmm _ L
1+ 7 111 7

Given that m; +m, =4 mym,
2
__C = _i =c=2
7 7
(@ Equation of bisectors of second pair of straight lines
is,

qx2 +2xy — qy2 =0 ....(i)
It must be identical to the first pair

X2 =2pxy—y>=0 ...(ii)
from (i) and (ii)

9__2 _—4

=" -1 =—1
Ty Ay

(@ 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;

L 3% Vo+8 _-3+417

2
(@ Putx=0in the given equation

= b2 +2f+c=0.

For unique point of intersection, f>— 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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