Edubull

POINT & STRAIGHT LINE
EXERCISE #1

ti . i _
S Coordinate system S Distance formula

Q.1 The cartesian coordinates of the points whose Q.3 The abscissa of two points A, B are the roots

polar coordinates are (— 5- %) equal to -

o(5% el5s

of#d o3

Sla S
s||o-| %||o-|

of the equation x* + 2ax — b? = 0 and their
ordinate are the roots of x* + 2px — g° = 0 then
the distance AB in terms of a, b, p, q is -

(A) ya?+b*+p?+q°

(B) ya? +b?+2p°g?

(C)2 \/az+b2+p2+q2

. —-T
Sol.[C] Polar coordinate (ST] (D) % \/az +b2 4 p? 4P
0 rP=x*+y? Sol[Cl] A B
L 25=xX+y X +YP =25 (1) (X1.y1) (x2.y2)
LY X2 +2ax—b’=0 ... @)
© 6= tan x since according to question,
Cn .y Ty X; & X, are roots of equation (i)
— =tan ;j—tanz—; - X1+X2:—2a
- 2
Sx+y=0 . Q) X1Xp = —b 2 2
from (1) & (2) we get Also y; & y, are roots of x“ + 2px —q“ =0
) 5 L Y1ty =-2p
ZX—Z&:X—iQ? yays = — ¢
_ 5 - AB = \/(Xl—X2)2+(Y1—Y2)2
y=u— ) )
V2 (X1 = %2)” = (X1 + %) — 4X1X,
_5 5 = (- 2a)* - 4(- b®) = 4a% + 4
7%
(Vi—¥2)’ = (Y1 + ¥2)’ — 4 vy
Q.2 The polar form of the equation x* + y* = ax is - = 4p? + 49° = 4(p* + ¢P)
(A)r=asin6 (B)r=acos 6 B PR > 2
(C)r=-asin 0 (D) None of these AB = \/4(a +b7)+4(p7+a%)
2 —
Sol.[B] X*+y®=ax =2\/a2+b2+p2+q2 =2\/a2+b2+p2+q2
putx =rcos 6
y=rsin0 - . ;
5 Y Q.4 The distance between point (2, 15°) & (1, 75°) is -
r‘cos“® + rsin“d = a.r cos 6 A 1 B) 3 CZ\/§ b ﬁ
r?(sin®0 + cos?0) = a.r cos 6 (A) ®) © ©)
Sol.[D] (2,15°)—— (1, 75°)
r=acoso
Distance = \/rf +1f —2nr,c05(0; —0,)
= 4J4+1-4cos60°
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Question
based on

Q5

Sol.[D]

Q6

Sol.[D]

= 5_4% = \/g

Application of distance formula

The coordinates of base BC of an isosceles
triangle ABC are given by B (1, 3) and C (-2, 7)
which of the following points can be the
possible coordinates of the vertex A.

(A) (-7, 1/8) (B)(1,6)

(C) (-1/2,5) (D) (-5/6, 6)
A(Xy)

B(1,3) C(-2,7)

Since AB = AC

— AB? = AC?

= (X1’ +(y—=3)° = (x+2)*+ (y-7)°

=X —2x+1+y*—6y+9
=x2+4x + 4 +y? —14y + 49

=-6x+8y—-43=0

= 6x—8y+43=0

only option (D) satisfies the equation (i)

hence (D) is correct option

If vertices of a quadrilateral are A0, 0), B(3, 4),

C(7,7) and D (4, 3), then quadrilateral ABCD is
(A) parallelogram (B) rectangle

(C) square (D) rhombus
A(0, 0), B(3,4), C(7,7), D(4, 3)

AB=49+16=5 BC=16+9=5
CD=+9+16=5 DA=416+9 =5

since AB=BC=CD=DA
Hence it is either square or rhombus
D C D C

A B A B
slope of AB=4/3=m; & slope of AD =3/4=m,
m;m, = 1 #—1 Hence not a square
Now slope of AC=7/7=1=m;
and slopeof BD=-1/1=-1=m,

mim, = -1

Question
based on

Q.7

Sol.[A]

Q8

Sol.[D]

Q.9

Sol.[C]

Question
based on

Q.10

*. it is rhombus, since we know that diagnoses of
a rhombus cut at right angle.

Section formula

P and Q are points on the line joining A(— 2, 5)
and B(3, 1) such that AP = PQ = QB then the
mid point of PQ is -

(A) (1/2,3) (B) (-1/2, 4)
©) (23 (D) (1,4

A P Q B
(-2,5) (3,1)

Since AP = PQ = QB (given)
Mid point of PQ will be the mid point of AB

.. Mid point = [%Ej

2
= (l’ 3}
2
The line segment joining the points (1, 2) and

(-2, 1) is divided by the line 3x + 4y = 7 in the
ratio -

(A)3:4 B)4:3
©)9:4 (D)4:9
Required ratio is
_ 3M+4(2-7 _  3+8-7
3(-2)+4Q) -7 —-6+4-7
L S
-9 9
=4:9

The line segment joining the points (-3,
and (1, -2) is divided by y-axis in the ratio

-4)

(A)1:3 B)2:3
©)3:1 (D)3:2
Required ratio is
= KXo 3
X, 1
:E:S 1
1

Area of triangle

If m; and m, are roots of the equation
X2 + (/3 +2) x + (3 — 1) =0 then the area of

the triangle formed by the lines y = m;x, y = myX
andy=cis -
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(A) {—@;\EJCZ (B)

[@Jr\/ﬁlcz
4
- [@ZJEJ o) (@;m]cz

Sol.[B] m;&m,are rootsofx2+(«/§+2)x+(«/§—l) =0
m1+m2:*(\/§+2)
mym; = (\/5— 1)

(c/my,c)

y=myX y=¢C

(00) Y=mx (c/my,c)

0 & ¢
1 my mp
Area:E 0 c o
1 1 1

1

N |
H3|ON

|
2
| E—|

1
N |-
(@)

2| My —My
m;m,
2 2
_C_{\/(mﬂrmz) —4m1m2}
2

m;m,

V3-1
_ [J3+4+4\/§—4\/§+4
2

& [J(ﬁuf—w?—l)_
2

J3-1
2 V11 3+1

— —X—
2 \J3-1 3+1
_c? 334411

2 2

ti .
8;22'32 Area of quadrilateral

Q.11  The points (0, 1), (-2, 3), (6, 7) and (8, 3) are-
(A) Collinear

(B) Vertices of parallelogram which is not a

rectangle

(C) Vertices of rectangle which is not a square

Edubull
(D) None of these

Sol.[D] A(0,1), B(-2, 3), C(6, 7), D(8, 3)

slope of AB = % =—1=m;,
slope of BC = i:l =m,
8 2

slope of CD = _74 =—2=my

SoMe # My # My
.. Not collinear
Now

AB=v4+4 =22 ,BC= \/64+16 =45,
CD =+4+16 =25, DA=+64+4 =68
AC = +/36+36 =72

BD = 4100 = 10

AC = BD

we can say that it is not rectangle and also not a
square.

Q.12 The area of the pentagon whose vertices are
4, 1), (3,6), (-5,1), (-3,-3)and (-3, 0) is-
(A) 30 unit? (B) 60 unit?
(C) 120 unit® (D) none of these
Sol.[A] Area of pentagon is given by
1|14 3 -5 -3 -3 4

2016 1 -3 0 1

[(24-3)+(3+30) + (15 +3) + (- 9) + (- 3)]

[21+33+18-12] = %XGO=305q. unit

Saus?;fr? Centers of triangle

Q.13  If the vertices of a triangle be (0, 0), (6, 0) and
(6, 8), then its incentre will be-
(A)(21) (B)(1L2) (C)@42) (D)2 4)

ax, +bx, +cx; ay; +by, + cysj

a+b+c a+b+c

A (0, 0)

Sol.[C] Incentre =(

B®6,0) a C(68)
a=BC=(8)°=8

b=CA=+36+64 =10
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Q.14

Sol.[A]

Q.15

Sol.[A]

C=AB=+(6)2=6

.. Incentre
_ [8(0) +10(6) +6(6) 8(0)+10(0) + 6(8)]
- 8+10+6 ' 8+10+6

_(0+60+36 0+0+48
24 ' 24

(96 48) _
{ﬂz}“”

The coordinates of the middle points of the
sides of a triangle are (4, 2), (3, 3) and (2, 2)
then the coordinates of its centroid are-

@ (2] GIEK)

(C) 4,3) (D) None of these
A
(4,2) D F(2,2)
B 3,3) c

catroid of AABC will be the same as centroid of
ADEF

. (4+43+2 2+3+2
.. centroid is 3 3

= [271] = (371j
33 3
The orthocentre of the triangle formed by the
lines4x —7y +10=0,x +y=5and 7x + 4y = 15,
is-
(A) (1, 2) (B)(1,-2)
(©) (-1.-2) (D) (-1,2)
Given lines formed a right angled triangle and we
know that in a right angled triangle , the
orthocenter is that point where right angled
formed. Here 4x — 7y + 10 =0 and 7x + 4y = 15
are the line which formed right angled.
The point of intersection of these lines is the
orthocentre
IX-Ty+10=0 .....(1)
7X+4y—-15=0
Multiply (1) by 7 and (2) by 4 we get
28x—-49y+70=0
28x+16y—-60=0

- -+
- 65y =-30
_ 130
T 65
y=2

Question
based on

Q.16

Sol.[A]

Q.17

Sol.[B]

Edubull
from (1) we get

4x-14+10=0=>4x=14= x=1
.. orthocentre is (1, 2)

Locus of a point

The locus of the points of intersection of the
lines x cosa + y sino. = a and x sina. —y cosa. = b
(where o is a variable) is —

A)X+y?=a’+b* (B)X' -y'=a’ +b’
(C)x*+y*=a*—b* (D) None of these
Xcosa+ysina=a
xsina—-ycosa=b ... 2)

on squaring (1) & (2), then adding, we get
x%cos’a. + y’sino. + 2xysinacosa + x%sino +
y2cos?o — 2xysinacoso = a’ + b?

= x?(sin‘o.+ cos’a) + yA(sin‘o. + cos?a) = a% + b?
:>x2+y2:a2+b2

The locus of the mid point of the portion intercept

between the axes by the line x cosa + y sina = P
where P is a constant is-

2, 2 402 1 1 4
(A)X AP _4P (B)X_ZJ’_F:F
2, 2_ 4 1 1 2

y

A

N

s
0’ .
sin o
A 5

=D
,0

Let mid point of AB is (h, k)
Mid point of AB is given by :

PP )on=—P gy=_"
2coso. 2sina 2cosa 2sino

B xcosa + ysina. = P

P . P
= €0Ss o= — and sina.= —
2h

on squaring and adding, we get

Cos o+ SIn“o = —2+—2
4h° 4k
LS N S S
4h%  4k? P? h? K?
loowsis s A _ L1
. I0CUS IS = F—X—ZJFF
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Q.18

Sol.[B]

Q.19

Sol. [D]

Question
based on

Q.20

The locus of a point which moves so that the
algebraic sum of the perpendiculars let fall
from it on two given straight lines is constant, is-
(A) acircle (B) a straight line
(C) a pair of lines (D) none of these
Let two given lines are
aix+byy+c;=0 and axx+by+c,=0
Let point is (h, k) from which perpendiculars are
drawn to the given lines. Sum of perpendiculars is
constant.

a;h+bk+cy . ah+b,k+c, _

= const.
JaZ +b? \Jad+b3

= a2 +b2 (ah + bk + ;) + (w/af + bf)

(azh + bk + ¢,) = const.

= h(al\/ag +b3 +a2\/al2 +b?)+

k(bl\/ag +b3 + bz\/af +b?) = const.
= hQ + kR = const.

— Where Q = al\/aé +b3 +a2\/a12 +b? = const.

andR = bl\/ag +b3 +b2\/a12 +b? = const.

= locus is, xQ + yR = const.
which is a straight line.

If P=(1,0)and Q=(-1,0) and R =(2, 0)
are three given points, the locus of the point
S satisfying the relation SQ? + SR? = 2SP? is-
(A) a straight line parallel to the x-axis

(B) a circle passing through the origin

(C) a circle with the centre at the origin

(D) a straight line parallel to the y-axis

S(h,k)

o p R

10| (1.0) (2,0

SQ? + SR? = 2SP?
(h+1)+kK2+ (-2 +K=2{(h-1)*+k*}
ie, —2h+5-2=—4h

ie, 2h=-3

Locus is x = 7§
2

Transformation of axes

On shifting the origin to the point (2, -5) and
keeping the axis parallel the new coordinates of
the point (5, —3) will be-

(A) (-3,-2) (B)@.2)

(C) (-7, 8) (D) None of these

Sol.[B]

Q.21

Sol.[A]

Q.22

Sol.[A]

Edubull
Required point will be

(5-2,-3-(-5) =(3,-3+5)=(3,2)

At what point the origin be shifted, if the
coordinates of point (4, 5) becomes (-3, 9)

(A) (7,-4) (B) (7,4

(C) (-7,-4) (D) None of these

Let origin be shifted at (X3, y1)

Now (4, 5) becomes (- 3, 9)

= @4-x,5-y1)=(-3,9)
=>4-x=-3and5-y; =9
=>x=7andy;=5-9=-4= (7-4)

Reflecting the point (2, —1) about Y axis
coordinate axis are rotated at 45° angle in
negative direction without shifting the origin .
The new coordinates of the point are-

o) e

2
©) [i i) (D) None of these
V2’2
After reflection about y-axis, the point (2, —1) will
be transformed to (-2, 1)
Now 45° fation in negative direction
Here o =—45°
X' =X cosa + ysina.

and y'=-xsina + ycosa
=  X'=-2c0s45° + sin45°
-2 1
AN
_ -1
V2
and y'=-2sin45° - cos45° = =2 1
v2 V2

S

- pointis (T;Tjj

Q.23

Sol.

If the axes are rotated through an angle of 30°

in the clockwise direction, the point (4, -2 \/5)
in the new system was formerly

(A) (2,43 ) (B) (v/3,-5)
©) (/3,2 (D) (2,3)

[B]

®0=-30°

X=x'cos0-y sin 0
y=x'sin@+y cos 0
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.. X =4cos 30° + 2«/5 sin (—30°)

g B2

S 2 2
= 2J3-43
=3

and y = 4 sin (-30°) — 24/3 .cos 30°
1 V3
=4 |-Z|-2J3.22
(ZJ ¥3 2

=2-3=-5

(% y)=(+/3,-5)

Question
based on

Q.24

Sol.[B]

Q.25

Sol.[A]

Different forms of a straight line

The equation of a line which makes an angle of
tan' (3) with the x-axis anticlockwise & cuts
off an intercept of 4 units on negative direction

of y-axis is -
(A y=3x+4 (B)y=3x-4
(C)x=3y+4 (D) None of these
AY
- tan *(3) oy

Here slope of line m = tan6

= m = tan tan *(3)

here 6 = tan(3)

—>m=3andc=-4

. equation of liney=mx+c=y=3x-4

A line passes through (X;, yi). This point

bisects the segment of the line between the
axes. Its equation is-

(A)L.*.l: (B)L+l=l

X Y X1 Y1 2
©) Xi+yl=1 (D) None

1 Y1

B
(0,b)

(X1,Y1)
A
0 (a0)\

Let equation of line is

Q.26

Sol.[B]

Question
based on

Q.27

Xy
—+==1 ... 1
P (1)
Since (Xy, Y1) is the mid point of AB
a b
X;=— and = —
175 Y1 >
= a=2x; and b=2y,
from (1)
XY -
2%y 2y,
= L+l =2
X1 W

The equation of the straight line on which the
length of the perpendicular from the origin is 2
and the perpendicular makes an angle o with

X-axis such that sina :1 is -

(A)2v2x-y=6  (B)22x+y=6

(C)32x+y=6 (D)2v2x-y=5
equation in perpendicular form in given by
Xcosatysina=p \

Here sin o = l
3

CoOs a =

1 22

9 3
and p = 2 (given)

o)

.. Required equation of line is

242

X. 32 +y.%=2 = 2ﬁx+y=6

Distance form of a line

If the straight line through the point P (3, 4)
makes an angle % with x-axis and meets the

line 12x + 5y + 10 = 0 at Q. Then the length of

PQis -
132 132
A ——— B ———
*) 124345 ®) 124/3-5
132
C) ——— D) None of these
© 5 (D)
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12x+5y+10=0
7/ Q
. P(3,4)
/6

Sol.[A] A

N
>

Q.29

Co- ordinates of Q is given by

T
x:3+rcosg

. T
=4 +rsin —
y 6

Jar

Qe )

point Q satisfies 12x + 5y + 10 =0

= 12{3+§r}+5{4+%)+ 10=0

=36+ 20 + 6\/§r+%+10:0

Sol.[B]

= 66 + 6J§r+§r:o

= —66x 2
124/3+5

Lo 182
1243 +5

Q.30

ti :
S;;Zi,';’:,‘ Angle between lines

Q.28 One side of square is x — y = 0 find side

opposite to it if length of square is 2.2 Sol.[C]
(A)x-y= =4 B)x+y=%4
C)x+y=4 (D)x-y=4
Sol.[A] One side of squareisx—y—-5=0
the side opposite to it, will be the parallel side
.. equation of required side, let it be given by
X-y+A1=0 X-y-5=0
Also given that

1

1 a=—
4a= 242 > a=— Ny
N2

where a is length of side 012(7
square

y+A=0

Q.31

. . . 1
.. distance between parallel side will be —

V2
.. distance between the parabola sides
Xx-y-5=0
and x —y + A =0 is given by

[A+5] 1
2 2
=>|A+5|=1 = A+5=%1
=>A=-5=%1 => A=-4,-6
.. Required equation is
X-y-4=0 and x-y-6=0

The equation of a line perpendicular to the line

2—%: 1 and passing through the point where

it meets x-axis is -

a2 Yi 80 @ X Y2
a b b b a b
(C) £+X:0 (D)£+X:E
b a b a a
; ; ; Xy _
equation perpendicular to line b 1
a
is given by
XY sa=o0
b a

it passes (a, 0) therefore
3 +0+A=0 = )L:_E
b b

*. Required equation is
A _, . x.y_2

b a b b a b

The equation of the perpendicular bisector of the

line segment joining points (1, 5) and (-3, 2) is -

(A)4x+3y—-29=0 (B)4x+3y—-13=0

(C)8x+6y—-13=0 (D)8x+6y+13=0
2-5 -3 3

Slope of line segmentis= ——=—=—
-3-1 -4 4

*. Slope of perpendicular bisector is —%

Mid point of given line segment is = (—1%)

..Equation of perpendicular bisector is given by
7 4 2y—-7 —4x-4
2 3 2 3

=-8X-8=6y-21=-8x-6y+21-8=0

=-8Xx-6y+13=0=8x+6y—-13=0

The image of the point (2, 1) with respect to the
line mirror be (5, 2). Then the equation of the
mirror is -

(A)3x+y-12=0 (B)3x-y+12=0
(C)3x+y+12=0 (D)3x-y-12=0
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(2.1)

sl Al M(7/2, 3/2) line mirror

S S

[}

A’ (5,2)
line mirror will be the perpendicular line to the
line joining A(2, 1) and A’(5, 2)

slope of AA' line is %

.. slope of line mirror is — 3
.. equation of line mirror is

- 21 -6x+21
= = =_3X+ —=
2 2

=2y-3=-6x+21=6x+2y=24=3x+y=12

Q.32 Perpendicular bisector of segment PQ is
3x+4y—-2 =0.1fPis (1, 1) then point Q is -

1 3 1 3
) [E"%j ® (‘g"gj

13 13
© (53 © (53
«—3x+4y-2=0
Sol.[B
oHE] Mid Point
P(1,1) (215, 1/5)  Q(x,y1)

Since slope of 3x + 4y -2 =01is-3/4
". slope of PQ is %

.. equation of PQ is given by

4
y-1= 3 (x-1)
=3y-3=4x-4
=4x-3y-1=0 ... (1
and3x+4y-2=0 ...... (2)

point of interscetion of (1) and (2) will be the mid
point of PQ. On solving we get (%%)

Let Q is (xy, i) therefore
3 +1_2 and yi+1_1
2 5 2 5

=5bx;+5=4 and 5y;+5=2
:>X1:_?1 :>y1:*3/5
. . . 1 3
.. required pointQis | —=,——
ansgomeis (23]
Question

Wty Distance of a point from a line

Q.33  The coordinates of a pointon x +y + 3 =0,

whose distance from x + 2y + 2 = 0 is@is
equal to -
(A) (9, 6) (B) (-9, 6)
(C) (-9,-6) (D) None of these
Sol.[B] Let required point is (Xy,Y1)
Xty +3=0 (D)
X1 +2y;+2
and . J5
= X +t2y;+2=%5
= X +t2y;—-3=0 ()]
Alsox; +2y; +7=0 .....(3)
from(1) & (2) -y, +6=0
=>Yy1=+6
SoX=-9
point = (- 9, 6)
from(1) &((3) -y;—4=0
yi=—4
SoX =1
- point (1, -4)
.. Required pointis (-9, 6) & (1, - 4)

ti . A
S Intersection of two lines

Q.34  The equation of the line through the point of
intersection of the lines 2x + 3y — 7 = 0 and
3x + 2y — 8 = 0 which cuts equal intercepts on

the axes is -
(A)x+y=3 (B)2x+2y=7
C)yx+y=1 (D)3x+3y=38
Sol.[A] Point of intersection of
2X+3y—-7=0 ...... €8
3X+2y-8=0 ......(2)

(1)x3= 6x+9y-21=0
(2)x2= 6x+4y-16=0
- - 4+

a1

Yy
y
7-3

5
1

X= =2

N ‘

.. point of intersection is (2, 1)
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Q.35

Sol.[D]

Q.36

Sol.[A]

since line cuts equal intercept of the axes,
therefore

Let equation of line is £+X =l=x+y=a
a a
since it passes through (2, 1)
w2+1l=a=>a=3
.. required equation of line is
X+y=3

The point of intersection of the lines 5+%:1
a

Yy
a
(A)x-y=0

(B) (x +y) (a+b) = 2ab

(C) (AW +my) (a+b)=(\+m)ab.
(D) (A x—my) (a—b)=(1-m) ab

Point of intersection of lines

XY -1 and 24+ =1isfindout as
a b b a

bx+ay=ab & ax+by=ab

abx +a’y = a’b

abx + b%y = ab?

and %+ =1does not lies on the line -

(a®>—b?) y = a’b — ab?
= @*-b?)y=ab(a-bh)

Ly= A

a+b
s abx=a’h-a’. a0

a+b
. abx = a%h a’ a’b+a’b®-a’p
a+b a+b

ab
=>X= ——

a+b
.. point of intersection = [ o ij

a+b a+b

from options given, only (D) does not satisfy.
Hence (D) is correct answer.

For what value of X, the three lines
2Xx—5y+3=0,5x-9y+A=0&Xx—-2y+1=0,
are concurrent -

(A) 4 (B)5 €3 (D) 2
Given lines are con-current if

2 -5 3

5 -9 A|=0

1 -2 1

—2(-9+2)) +5(5-2)+3(-10+9)=0
— 18+4L+25-5).,-3=0

Question
based on

Q.37

Sol.[B]

Q.38

Sol.[D]

=>-1+4=0
=>Ar=4

Angle bisector of two lines

The equation of the bisector of the acute angle
between the lines 3x —4y + 7 =0 and

12x+5y —2=0is -

(A) 21x + 77y - 101 =0

(B) 11x-3y+9=0

(C)11x-3y-9=0

(D) none of these

3X—4y+7 _+12x+5y—2
VJ9+16 144125
N 3x—4y+7=i12x+5y—2
5 13

= 60x + 25y — 10 = 39x — 52y + 91
= 2Ix+77y-101=0
and
39x — 52y + 91 = - 60x — 25y + 10
= 99x - 27y +81 =0
= 11x-3y+9=0
This is the required bisector

On the portion of the straight line x +y -7 =0
which is intercepted between the axes a square
is constructed on the side of the line away from
the origin. Then the equation to the diagonals
are -

(A)x+y=7;x-y=7

B)Yx=-7;y=7

C)x=7;y=-7

D)yx=7;y=7

Ay C

(0.7)

0] (7,0 A

x+y—7=0
From diagram, it is clear that
X =7 and y = 7 are the diagonals of the square.
Since diagonal BD makes 45° angle with
Xx+y—-7=0
by using y - 1 = —om e ()
lumtana
there (X, y1)=(0,7)and m=-1

o lxl
YT o X
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y-7= 0

y-7=0=>y=7
Similarly we getx =7
-, Diagonals are

X=7,y=7
S Family of lines
Q.39 The equation of the line through the point of Q41
intersection of the lines x -y + 4 =0 and
y —2x —5 =0 and passing through the point (3, 2)
is -
(A)x—4y+5=0 (B)x+4y-11=0
(C)2x-y-4=0 (D) none of these Sol.[A]
Sol.[B] Required equation of line is given by
Xx—-y+4)+r(y—-2x-5)=0
since it passes through (3, 2)
L (B-2+4)+12-6-5)=0
5+A(-9)=0
=>A= >
9
.. equation will be
x—y+4)+ g (y—2x-5)=0
=>9Ix-9y+36+5y—-10x-25=0
=>-Xx-4y+11=0
=>X+4y-11=0
Q.40 The equation of the line passing through the

intersection of x — \/§y + 43 —1=0and

X +y —2 =0 and making an angle of 15° with

the first line is
(A)x-y=0

Qy=1

B)x-y+1=0
(D) V3 x-y+1-43=0

Q.42

Sol.[A] The point of intersection of given lines

X =3y +(J3-1)=0
y — 2 =0
- - +

X +

Sy (L+3)=-(1+43)
y=1
o x=1

.. point of intersection is (1, 1)
since line passes (1,1) and makes 15° angle with

x—By+(43-1)=0

Sol.[A]

Q.43

L 1
Slope of this line is equal to E
i.e. it makes 30° angle with x-axis
Therefore desired line makes 30° + 15° = 45°
angle with x-axis. Its slope m =tan 45° =1
". Required line will be

y-1=1x-1= y-1=x-1= x-y=0

If a + b+ c = 0 then the straight line
2ax + 3by + 4c = 0 passes through the fixed
point-

(A) (2, 4/3)
(C) (413, 4/2) (D) none of these

at b+c=0 (D)
2ax+ 3by+4c=0 ()
from(1),c=-(@+b ... (3)

from (2) Z;ax+ﬂ +c=0
4 4

(B) (2.2)

ax 3b
= —+4+—y+c=0 ...(4
STyt “4)
from (3) & (4) we get
ax 3b

—+—Yy-a-b=0
2 4y

-] )

:5—1:0 and

ti .
Homogeneous equation of 2" degree

Find the separate equations of the straight lines
whose joint equations is

ab (X —y?) + (@ -b%) xy =0
(A)bx+ay =0 andax—by =0
(B)bx—ay =0andax +by=0
(C)bx—ay =0and ax—by=0

(D) None of these

ab (C—y) + @ -b)xy=0

= abx? + a’xy —aby? —b*xy = 0

= ax(bx + ay) — by (ay + bx) =0

= (bx +ay) (ax—by) =0

. separate equations are

bx+ay=0andax—-by=0

The equation ax’ + by’ + ¢ (x +y) = 0
represents a pair of straight lines if -
(A)c=0 (B)a+b=0
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Sol.[C]

Q.44

Sol.[A]

(C) Both (A) & (B)
ax‘+hby’+c(x+y)=0
it represents a pair of straight lines if
abc + 2fgh —af® —bg? —ch?=0

= (@) (0) (0) +2 (g] (g] ©

c)Y (c)
—a|=| —b|=| —c(0)*=0

SRR
2 2 2
i_bLzoj_C_(aH.b):o
4 4 4
= c(a+b)=0
= c=0& a+b=0

(D) none of these

If lines px® — gxy — y* = 0 make angle ‘o' and
'B" with x-axis then value of tan(o + B) is -
—-q q P P
) 1+p ®) 1+p (©) 1+q ©) 1+q
Since lines px* — qxy — y* = 0 makes angle ‘o’
and ‘B’ with x-axis
. mg=tan a and m, =tanp

Lmptmy= ——Zx(—lq/Z) =—q
mim; =—p
- tan(a + ) = tana+tanf _ —q

l1-tanatanp - 1+p

True or false type questions |

Q.45

Sol.

Q.46

Sol.

Q.47

Sol.

Only in case of acute angled triangle centroid

divides line joining circumcentre and
orthocentre in the ratio 2 : 1
[False]

Only in case of acute angle trianlge centroid
divides line joining circum centre and
orthocentre in the ratio 2 : 1.

If Ly = 0 and L, = O are parallel lines, then
family of lineswillbe L; + A L, =0

[False]

If Ly = 0 and L, = 0 are parallel lines then family
of lineswillbe L; + A L, =0

For a triangle there exists a unique point whose
distance from all three sides is same and it is
called incentre of triangle

[True]

For a triangle there exists a unique point whose
distance from all three sides is same and it is
called in-centre of triangle

Fill in the blanks type questions |

Q.48

If a and b are real numbers between 0 and 1,
such that the points (a, 1) (1, b) and (0, 0) form

Sol.

Q.49

Sol.

Q.50

Sol.

Q.51

Sol.

an equilateral triangle then 2(a + b) — ab is
equal to ..............

B(a, 1)

AB? = B(C?
a+1=(@-1)%+1-h)
sal+l1=a’+1-2a+1+b’>-2b

C(1, b)

2(@a+b)+b*+1 .. (1)
AB? + AC?

a+1=b*+1

a’=b% a=b

- ab=b? .. (2)

from (1) and (2)
2(a+b)=ab+1=2@+b)-ab=1

The no. of points (p, ) such that p, q € {1, 2, 3, 4}
and the equation px? + gx + 1 = 0 has real roots

px2 + gx + 1 =0 has real roots

D>0

QP-4p>0

q? > 4p
(1,2),(1,3),(1,4),(2,3),(2,4),(3,4), (4,4
Hence there are seven points.

If o, B, v are the real roots of the equation
x> — 3px® + 3gx — 1 = 0 then centroid of the
triangle with vertices (o, 1/a), (B, 1/B) and
(y, 1fy) is at the point ............

Centroid is | 2P *Y aB+Pr+vd
3 3o By

_(3p 34
- (?’ﬁ
The integral values of a. for which origin lies in
the bisector of acute angle between lines
(@ +3)x+4y+3=0andx+ay+1=0

jz(p, q)

If origin lies in the bisector of acute angle
between lines

(o +3).x+4y+3=0and

X+ay+1=0

then  aja, + b;b, <0

= (@®+3).1+4.a<0

a’+40+3<0
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(a+3)(a+1)<0
+ — +

-3 -1
oa=-2 {0 oacl}

Q.52 In a triangle if vertex A is (2, 3) and angle
bisector through B is x + 2y = 3 and median
through C is x — 2y = — 1, then co-ordinate of

verteX B iS...............
Sol. Let the co-ordinates of B are (a., B)
also B lies on line
X+2y=3s0
a+2=3 ..(1)
A(2,3)
M LoX+2y=3
X- 2y=-1
B(a B) A

Also, the point M lies on the median so

A
2 2

=> a-2p=2 ...(2)
from equation (1) and (2)

(0. B) = [gﬂ

Q.53 The distance between lines whose combined
equation are x° + 24/2 Xy + 2y? + 4x + 442y

+1=0is
92 —ac
Sol. Reqd. distance = 2
a(a+b)
= 4_(1)(1) =2 g =
11+2) 3

Q.54  The slopes of two lines represented by
x? (tan0 + cos?0) — 2xy tand + y? sin’0 = 0 are
m; and m,, then [m; —m,| is equal to.......
Sol. Given equation is
X2 (tan’0+ c0s’0) — 2xy tand + y’sin’0 = 0........(i)
and general equation of second degree
ax?+2hxy +by’=0 (ii)
Comparing (i) & (ii), we get
a = tan?0 + cos’0
=—tan®
b =sin’0
Let separate lines of (ii) are y = mx and
y = myX
where m; = tan0; and m, = tano,

M+, = 2h _ 2tan®
S My 2= ——— =

b sin%e

tan® 0+ cos® 0

and mymy = T S—
sin“ o

SoMmp—my = \/(ml + m2)2 —4mim,

sin% o sino

_\/4tan26 4(tan26+cosze)
:_ f—

2
sin%0
2sin 0
sin%o
_ 2sin®
- sin%0

\/tan2 0—sin? e(tan2 0 +cos? 0)

(sec®0 — tan®® — cos?0)

\/1—00529 = L sin@ =2
sin©
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EXERCISE # 2

Only _smgle correct answer type
questions

Q.1

If one vertex of an equilateral triangle of side 'a’
lies at the origin and the other lies on the line

X—+/3 y =0, the co-ordinates of the third vertex are
(A) (0, a) (B)(v/3 a/2, -a/2)

(©) (0,-a) (D) All of these
Sol.[D]

(0, a).

\\\(a cos 30°, a sin 30°)

E(@ 3}

2 '2

e (acos (-30°), —a sin 30°)

\\ E(\/ga a]

22

] (07 _a)
Hence, co-ordinates of the third vertex will be

given by (0, a), (0, —a) and [%,—%]

Let P = (1, 1) and Q = (3, 2). The point R on
the x-axis such that PR + RQ is the minimum is

o[t

(D) none

Q.2

o[t

(€) 3.0

P(1, 1) Q3.2

Sol.[A]

=2Xx-2=3-X =>3x=5

x =5/3
.. point R is (5/3, 0)

Q.3

Sol.[C]

Q.4

Sol.[A]

Q5

Sol.[B]

The four points whose coordinates are (2,1),
(1,4), (4,5), (5,2) form:
(A) a rectangle which is not a square
(B) a trapezium which is not a parallelogram
(C) asquare
(D) a rhombus which is not a square

D (5,2) C(4,5)

3,3

A2, 1) B(1, 4)

Slope of AB=m, = %:—3®ABLAD

Slope of AD =m, = % and BC 1L BA
1
SoMmim; = -3 Xg =-1 AD 1 DC
CD1cCB

and AB=BC=CD=DA
Since each angle is right angle and each side equal
to same length. So formed figure is a square

If the line segment joining (2, 3) and (-1, 2) is
divided internally in the ratio 3 : 4 by the line
X + 2y =kthenkis

41 5 36 31
A— B2 ©O— O

X + 2y — k =0 (given line)
o 26K 3 8-k =33K
Tlvd—k 4

3732+4k:973k:>7k:32+9:>k:%

LetA=(1,2),B=(3,4)andlet C=(x,y) bea
point such that (x-1) (x-3) + (y—2) (y—4) =0.
If ar (AABC) = 1 then maximum number of
positions of C in the x-y plane is

(A)2 (B) 4 (©)8 (D) none
(x-1) (x-3) + (y —2) (y —4) = 0 represents a circle
whose diameters end points are (1, 2) and (3, 4)
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Q.6

Sol.[A]

Y R
O,D"IIIIII|’(&4)

OAB=J4+4=2 2
. radius = % = 2;/_ = ﬁ: 1.41

Area of AABC =1 (given)
= % x base x height=1
Let height of the triangle is h
8 % x242xh=1

®Oh<r

The vertex O of an isosceles triangle OAB lies
at the origin and the equation of the base AB is
X—y+1=0.If OA =0B = 6, the area of the
triangle OAB

(A)ﬁ/Z Q. units
©) Zﬁsq. units

(B) v142 /2 sq. units
(D) V142 sq. units

0 (0, 0)

B

X-y+1=0
Let length of AB is A, therefore AD = \/2
Length of perpendicular drawn from O (0, 0) to
0-0+1_ 1

"7

AB is given by OD =

V2

Q.7

Sol.[B]

Q.8

Sol.[B]

In AAOD,
AO’ = OD? + AD?

= = T S \?=2x71= A= 2xT71
.. Area of AOAB

= = x base x height

1
XA2xTL x—
2

1 _Jn
x\/Ex\/ﬁxﬁ_T

N, NP N

In the AABC, the coordinates of B are (0, 0)
AB =2, ZABC = 7/3 and the middle point of
BC has the coordinates (2, 0). The centroid of
the triangle is —

143
(A) {E 7} (B) [3 \/EJ
©) (4“/3 ;J (D) none of these
A

(2 cos n/3, 2 sin ©/3)

—(@2.1,2.13)
2 2
= (1. \3)
B(0,0)  (2,0) C(4, 0)
centroidzlJr0+4 : J3+0+0
3 3
(E LJ
33

The sides of a triangle are x +y =1, 7y = X

and \/§y + x = 0 Then the following is an
interior point of the triangle -

(A) Circumcentre (B) Centroid

(C) Orthocentre (D) None of these

The lines 7y = x and \/§y + x = 0 have angle

between them is an obtuse angle. Therefore,
orthocentre lies outside the given triangle. We
know that in any triangle, the centroid and the
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incentre lie within the triangle. So centroid is the
interior point of the triangle.

Q.9 If coordinates of orthocentre and centroid of a
triangle are (4, -1) and (2, 1), then coordinates
of a point which is equidistant from the vertices
of the triangle is -

(A) (2 2) (B)(3.2)
© @23 (D) (1, 2)
Sol. [D]
2 1
O G C
Orthocentre Centroid Circumcentre
(4,-1) (2,1 . y)
2x+1(4) _ and 2y+1(-1) _
2+1 2+1
=2x+4=6 and2y—-1=3
= 2X =42 2y-1=3
=>X=+12y=4 y=2
(1,2
Q.10 One vertex of the equilateral triangle with
circumcentre at (1, 1) and one side as x + y = 3 is-
(A) (2, 2) (B) (0,0)
(©) (-2,-2) (D) None
Sol. [B]
(%, y)
2
()
1
(312, 32)
X+y=3
Xx—-y=k
(1,1) passk=0
x-y=0
X+y=3 ..Q
X—-y=0 ..(2)
2x=3
x=3/2
2 1
(X, y) 1,1) (312,312)
2(3/2)+1(x) _ 1 2(3/2)+1y) _ 1
3 ’ 3
3+x=3, 3+y=3
=x=0, 0

Q.11

Sol.

Q.12

Sol.

Q.13

-(0,0)

A point moves such that its distance from the
point (4, 0) is half that of its distance from the
line x = 16. The locus of this point is

(A) 3%+ 4y* =192 (B) 4x° + 3y’ = 192

(C) x* +y* =192 (D) None of these

[A]

Let point is (X, y)

1 x-16
1/(x—4)2+y2 ==,
2 1
_ 2
:>(X74)2+y2: %
= 4 {x*+y*-8x + 16} = x* — 32x + 256

= 4x* + 4y? — 32X + 64 — X* + 32x —256 = 0
= 3x% + 4y’ =192

Let A=(1,0) and B = (2, 1). The line AB turn
about A through an angle n/6 in the clockwise
sense, and the new position of B is B’. Then B’
has the coordinates

d3 V3+1
2 2

2

©) [ —\3 1+2\/3j (D) none of these
[A]
B'(x,y)
|
r=+2
(x1, y1) = (1, 0)

x:x1+rcosezl+\/§.00515°
y:y1+rsin9:0+\/5 sin 15°

_ ﬁ+1_ \/§+1_3+\/§
_1+\/§_ ﬁ =1+ > = >
J3- 1_ V3-1
=2 Ve
-BW &
a 2 2

The point (4, 1) undergoes the following three
transformation successively :
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Sol.

Q.14

Sol.

Q.15

Sol.

(i) Reflection about the line y = x

(if) Transformation through a distance 2 units
along the positive direction of x-axis

(iii) Rotation through angle 7/4 about the origin
in the anticlockwise direction. The final
position of the point is given by the
coordinates :

(A )[ i J‘J (B) (-2,742)
(c )[ = H (D) W2.742)
[A]

(i) (4, 1) after reflection about the line y = x is = (1, 4)
(i(1+2,4)=(@34)
(iiiyx"=xcosO+ysinh &

x':3cos%+4sin% y'=-xsin®+ycos0O

x’:3i i y’:—3sinE+4cosE
V2 2 4 4

x’:T,y':% y’:—3.%+4.%
7 1

[ ) e

The image of the point A (1, 2) by the mirror
y = x is the point B and the image of B by the
line mirror y = 0 is the point (a., B). Then-

(A) a=1,pB=-2 B)a=0,p=0
©C) a=2,p=-1 (D) none of these
[C]

Image of A(1, 2) by the mirrory = x is B’ (2, 1).
Image of B(2, 1) by the line mirrory =0 is (2, -1)
Accordingly 2, -1)=(a,, B) > a=2,p=-1

The distance of the line x + y — 8 = 0 from (4, 1)
measured along the direction whose slope is -2 is

(A)3+5 (B)6+5 (C)2+5 (D) None

[A]
/Q(4,1)

Px+y-8=0
L7
Equation of line passes through (4, 1) and whose
slopeis—2 is
y—-1=-2(x-4)

Q.16

Sol.

y-1=-2x+8

2Xx+y-9=0

Therefore point of intersection of the lines
Xx+y-8=0

and 2x+y — 9 =0

- - +
-x + 1=0
=>x=1
Ly=17
. distance PQ = 4/9+36
- J45
:3\/5

In what direction a line be drawn through the
point (1, 2) so that its point of intersection with

the line x + y = 4 is at a distance g from the

given point -

(A)75°  (B)60Q°

[A] let the direction be 6
X“X1_ Y- _,
cos6 sin®

(C)45° (D) 30°

76

=24+ —sino
y 3
. [1+§cose]+ (2+§sin6} =

= @ (sin® + cosB) =1
squaring both sides

sin%0 + cos0 + 2 sind cos 0 = % = %
=sin20=— -1= 1
2

= sin20 =

NP N w

= sin20 = sin30° or sin 150°
= 20 = 30° or 20 = 150°

= 0=15%0r0=75%°

.. 0 =15° or 75°
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Q.17

Sol.

Q.18

P is a point on either of the two lines

y — J3 [X| = 2 at a distance of 5 units from
their point of intersection. The coordinates of
the foot of the perpendicular from P on the
bisector of the angle between them are -

(A) (0,4+25\/§J or (0,4_25\@} depending
on which the point P is takes.
- 0'4+5\/§J
2
© 0'4—5\/5]
2
5 53
D) |5 ——
2 2
[B]
. X, x=0
Since [x| = {
-X, x<0
Therefore the equations of two lines are

y:\/§x+2,x20andy:—\/§x+2 x<0
Clearly, y-axis the only bisector of the angle
between these two lines. there are two points P
and Q on these lines at a distance of 5 units from
A. clearly, M is foot of the perpendicular from P
and Q on y-axis (bisector)

y
Q< M__p
302
A(0,2)
0 X
AM = AP cos 30° = ﬂ
Hence co-ordinates of M are {0,2 +¥J
=[04+5J§]
=0

If the vertices of a quadrilateral is given by
¢ - 4% + (Y — 9) % = 0 then area of
quadrilatural is-
(A) 36
(C) 16

(B) 24
(D) 81

Sol.

Q.19

Sol.

[B]
(¢ —4)° + (y-9)*=0
=x*-4=0andy’*-9=0=x=+2andy=+3

.. vertices are (2, 3), (2, -3), (-2, 3), (-2,-3)

D(-2,-3) C(-2,3)
A(2,3) B(2-3
Area of quadriateral ABCD is equal to the sum of
the area of AABC & AACD
2 2 -2
.. Area of AABC = % -3 3
1 1 1
\ 0 4 -2
=—16 -6 3
2
0 0 1
1
= —(24)=12
5 (24)
1 2 -2 -2
and area of AACD = 5 3 3 -3
1 1 1
1 4 0 -2
=—0 6 -3
2
00 1
= 1 x 24 =12
2

.. required area = 12 + 12 = 24 sq. units.

The equation of the line through the point
(-5, 4) such that its segment intercepted by the
linesx+2y+1=0and x+ 2y —-1=0is of

2 .
length N is
(A)2x-y=4
(C)2x-y=0
[B]

Distance between two parallel lines
X+2y+1=0

X+2y-1=0

(B)2x-y=-14
(D) none

ol

C, -Gy

Apply —=
\/a2 +b?
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Q.20

Sol.

Q.21

Sol.

A+ 2
NEVIN

Therefore required line will be the L line of the
given two lines

2X-y+A=0
.. it passes through (-5, 4)
..—10-4+1=0
=>A-14=0
=>Ar=14
.. Required line is Q.22
2x-y+14=0
If the point (cos, sinB) does not fall in that
angle between the linesy = | x — 1 | in which
the origin lies then 6 belongs to -
n 3n T
@ (35 ® (53]
2 2 22 sol.
T
(C) (0, n) (D) [0, ﬂ
[B]
y X-y-1=0
o) X
X+y-1=0
Atpoint (0,0) ; (x-y-1) (x+y-1)>0
So, (cos0, sind) should not lie in the region where
origin lies
(cosO — sind —1) x(cosH + sind —1) <0
= (cos® —1)*—sin0<0
= €0s%0 + 1 — 2 cos0 — sin%0 < 0
= 2 c0s°0 — 2¢0s0 < 0
= 2 ¢0s0 (cos6—1) <0
O<cosO<1
. (_g,gj
Q.23

The straight line y = x — 2 rotates about a point
where it cuts x-axis and becomes perpendicular
on the straight line ax + by + ¢ = 0 then its
equation is -
(A)ax+by+2a=0
(C)ax+by+2b=0
[B]

The line y = x — 2 cuts x-axis where its point of Sol.
contact is (2, 0)

(B)ay—bx+2b=0
(D) none of these

since line is perpendiculartoax + by + ¢ =0
Sobx—ay+A=0

It passes through (2, 0)

S 2b+A=0

=>A=-2b

® Required equation of line is
bx—-ay-2b=0

=ay-bx+2b=0

|fA(smTa_1, %—1} andB(1, 1) <a<n

are two points on the same side of the line
3x -2y + 1 =0, then a belongs to the interval-

A) {— n,—%)u[%,n} B) [r 7]

© e
[A]
Since points A & B are same side of the line
3X-2y+1=0

3(smoc1j - [COSOL j 150
3 2

_3 (sma?,j_z [coij 150
3 2

= sina—3-cosa+2+1>0
= (sino. — cosa) >0

= sin o > cos o

= sin’a + cos’a. — 2sinacosa > 0

(D) none of these

= sin2a<1
. .m . 3n
= sin2a < sin— or sin—
2 2
= 20< — or 3
2
3n
> a< — or —
4
371) T
o e T—— U |—,T
4 4
Given four lines whose equations are

X+2y-3=0,2x+3y-4=0,3x+4y-7=0
and 4x + 5y — 6 =0 then

(A) they are all concurrent

(B) they are sides of a quadrilateral

(C) They are sides of trapezium

(D) none of these

(D]
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Q.24

Sol.

Q.25

Sol.

Q.26

Sol.

If a, b, carein AP, thenax + by + c =0
represents -

(A) asingle line

(B) a family of concurrent lines

(C) a family of parallel lines

(D) none of these

[B]
Since a, b, c are in A.P.
=2b =a+c

sa-2b+c=0andax+hby+c=0

= it always passes through (1, -2)

therefore the line ax + by + ¢ = 0 represents a
family of concurrent lines.

If the lines represented by x? — 2pxy — y* = 0
are rotated about the origin through an angle 6
one in clockwise direction and other in anti-
clockwise direction, then the equation of the
bisectors of the angle between the lines in the
new position is —

(A) px* + 2xy —py* =0

(B) px’ + 2xy + py* = 0

(C) x*—2pxy +y* =0

(D) None of these

[A]

Equation x* — 2pxy — y* = 0 represents two mutual
perpendicular lines. If we rotate one line about
origin through an angle 6 in clockwise direction
& other in anticlockwise direction therefore there
is nothing change in any respect. so we have to
find equation of angle bisector of the equation x?
— 2pxy — y* = 0 which is given by

2 2 2 2
Xy h Xy -p
2 2
- XY =i:>—px2+py2=2xy
Xy -p

= —px2—2xy + py* = 0 = px* + 2xy — py> = 0

* The bisectors of the angles between the lines in
new position are same as the bisectors of the
angles between their old positions.

If the equation 12x% +7xy — py>— 18x +qy + 6 =0
represent a pair of perpendicular straight line
then -

(A)p=12,9=1 B)p=149=12
(C)p=71,q=12 (D)p=1,q=*12
[A]

equation 12x° + 7xy —py? — 18x + qy + 6 = 0
represents a pair of perpendicular straight line.

Q.27

Sol.

Q.28

Sol.

This means that coefficent of x*+coeff. of y?=0
=12-p=0=>p=12

since given equation represents two straight line
-, abc + 2fgh —af’ —bg? —ch?=0

2
= (12) (-p) (6) + 2{%} (-9) (7/2) —(12) (%) _

(-p) (-9)*~ (6) (7/2)*=0
:>772p7%q—3q2+81p7 % =0

— 144 p - 63q—60°+ 162 p—147=0

= — 144 x 12 - 63q—60° + 162 x 12147 =0
= — 1728 — 63q—60° + 1944 — 147 =0

= -60°—630+69=0=29°+21q-23=0
= ( = 1 satisfy by the above equation

L p=12,9=1

One of the bisectors of the angle between the lines
ax—1°+2h(x-1)(y—2)+b(y-2°=0is
X + 2y — 5 =0 The other bisector is -

(A)2x-y=0 (B)y2x+y=0
(C)2x+y-4=0 (D)x-2y+3=0
[A]

Equation a(x — 1)?+2h(x — 1)(y — 2)+b (y—2)>=0
passes (1, 2) and it is giventhat x + 2y —5=0 is
one of the bisector therefore other bisector will be
perpendicular to this one.
L2X—y+A=0
This passes (1, 2)
L 2-2+A=0

A=0
SL2X-y=0

If the two pairs of lines x* — 2mxy — y? = 0 and
x? — 2nxy — y? = 0 are such that one of them
represents the bisectors of the angles between
the other, then -

(AYmn+1=0 (Bymn-1=0
(C)lUm+1n=0 (D) 1/Im-1n=0
[A]

X2 —2mxy—y* =0
equation of angle bisector

x% —y? _a-b

Xy h

x2oy? 1+l
Xy -m

=

= —mx’ + my? = 2xy
= mx’+2xy—my*=0
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Q.29

Sol.

Q.30

Sol.

X2 —2nxy —y*=0
(1) & (2) are Identical
= i =-2n

m
=>mn+1=0

The number of values of A for which bisectors
of the angle between the lines
ax’ + 2hxy + by? + & (x* + y?) = 0 are the same
is -
(A) two
[D]
a + 2hxy +by* + L (xX* +y?) =0
= (a+ 1) X+ 2hxy + (b + A)y* =0
.. angle bisector is given by
x2-y?  (@+n)—(b+1)

Xy - h

(B)one  (C)zero (D) infinite

x2_ yz
Xy
. Bisector of angle between lines given by
equation are the same.
.. no. of values of A is infinite.

=

a-b
h

If the slope of one line is double the slope of
another line and the combined equation of the

2 2
pair of lines is X_+2Txy+yrzo then ab : h?

a

is equal to -

(A)9:8 B)3:2
(©)8:3 (D) none of these
[A]

Slope of one line = m
slope of another line = 2m

2 2
Given pair of lines is Xy ﬂ+ BARPY)
a h b
..sum of slope of lines = 1
b
-2 b _-2b
= — X — = —
h 1 h
Products of slopes = Ya = b
1/b a
2b 2b
L3m=—- — =>m=—- —
h 3h

Q.31

Sol.

Q.32

Sol.

and 2m? = b
a

2
:>2;2b :B
3h a
2
9h? a
— 8ba = 9h?
ab _ 9

:>_
h? 8
—ab:h*=9:8

The four sides of a quadrilateral are given by
the equation xy (x — 2) (y — 3) = 0. The
equation of the line parallel to x — 4y = 0 that
divides the quadrilateral in two equal areas is -

(A)x—4y+5=0 B)x—-4y-5=0
(C)dy=x+1 D)4y +1=x
[A]
0,3)C B(2,3)
y=3 E(2‘2+xj
o—4y +LF 0—> 4
A
(O'XJD
y=0 0(0, 0) A
x=0 X=2

The line x — 4y + X = 0 divide the quadrilateral in
two equal areas if OD = BE

.. OD?=BE?
(x 2 2420\
=|—=| =[3-
4 4
A 240 L 12-2-2
= —=3-— > —-= —
4 4 4 4
=21=10 =>A=5

- reqd. lineisx—4y+5=0

The number of lines passing through (2, 3) each
having distance equal to 5 units from the point

(7,8)is:

(A) two (B) zero
(C) one (D) infinite
[A]
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One or more than one correct
Part-B )
answer type questions

(7, 8)

y-Yyi=m(X—X)

>y-3=m((x-2) =y-3=mx-2m
=>mx-y+((3-2m)=0

It's distance from point (7, 8) is 5

~ 7Tm-8+(3-2m) _5

m2 +1

—=5m-5=5vym? +1

=5(m-1)=5vVm? +1
= (m-1)2?=m*+1
S>m-2m+1=m’+1
=>m=0

L y=3=0

Q.33  The line 3x + 2y = 24 meets the y-axis at A and
the x-axis at B. C is a point on the perpendicular
bisector of AB such that the area of the triangle
ABC is 91 sq. units. The coordinates of C are
(A) (29/2, 1) (B) (29/2, 13)

(C) (-13/2,-3/2) (D) (-13/2, 13)

Sol. [B,C]

A(0, 12)

\ ------------ _‘Y_I C(X! y)

B (8, 0)

(0,0)

Equation of perpendicular bisector of AB is
2x-3y+A=0

It passes through (4, 6)

2(4)-3(6)+21=0

=8-18+A=0
=>A=10
So equation is 2x -3y + 10 =0 - (1)

Area of AABC =91

Q.34

1 0 8 x 0 8 x
512 0 y|=291=1]12 0 y|=%182
1 11 1 11

=-8(12-y) +x(12) =182

= -96 + 8y + 12x = 182

= 12x+8y-278=0

= 6x+4y-139=0

By Eqn. (1) and (2)

=3 (6x—-9y +30=0)

6x +4y-139=0

- -+

—13y =-169

y=13

From (1), 2x—-39+10=0

=2x=29 = Xx=29/2

- Cis(29/2, 13) Ans,

Also

12x +8y +86 =0

= 6x+4y+43=0

=6x+4y+43=0

6x—-9y+30=0

_ + h

13y =-13

y=-1;, 6x—-4+43=0; =6x=-39
39 13

=S X=— — =—
6 2

2

Three vertices of a quadrilateral in order are
6, 1), (7, 2) and (-1, 0). If the area of the
quadrilateral is 4 unit® then the locus of the
fourth vertex has the equation

(A)x-7y=1

(B)x-7y+15=0

(C) (x-7y)* + 14(x — 7y) -15=0

(D) none of these

(+ve) - ()

(-ve)
Q)
- ()
)

Sol.[A,B,C]

D(x,y) C(-1,0)

A(6, 1) B(7,2)

Area of AABC + Area of triangle ACD = 4 unit?
6 7 -1 6 -1 x
1 1
11 1 1 1 1
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Q.35

Sol.

Q. 36

Sol.

Q.37

Sol.

-1 8 -1 7 -1-x X
=|-1 2 0|+l -y y| =48
0 0 1 0 0 1
= (-2+8)+(-7y)+ (L +x)=+8
=6-7y+1+x=80r6-7y+1+x=-8
=X-7y-1=00rx—-7y+15=0
= Hence locus is
(x—7y-1) (x-7y+15)=0
= (Xx-7y)’+ 14 (x-7y) —15=0
If P is a point which is at a distance of 4 units

and 3 units from x-axis and y-axis respectively
then co-ordinate of P may be -

(A) 3. 4) (B) (3. 4)
(€) (G,-4) (D) (=3,-4)
[A, B, C, D]
P
A(2,3) B(4,5)

OAB=4+4=22 and AP = 2 given
.. P is the mid point of AB
L P=(@3,4)

Let x(y — 3) = 5 where X, y € Integers then
value of x + y is equal to-
(A) 6 (B)9 (C)-6
[B, D]
X(y—3)=5wherex,y e |
This product is possible only when x = 1
&(y-3)=50rx=5&(y-3)=1
=>Xx=1&y=5+3=8orx=5andy=4
SLX+y=1+8=90rx+y=5+4=9

(D)-3

If P is a point on the line joining points A (2, 3)
& B (4, 5) such that AP = V2 then co-
ordinates of P are-

(A) (B, 4) B)(2,4 (€12 (D)E?2)
[A, C]

Distance from x- axis = y- coordinate of the point
= 4 and distance from y- axis = x coordinate of
the point=3

A
P S P34
4
.p P
P=(3 4)

=(-3,4)=(3,-4)=(-3,-4)

Q.38 LetA (2, o), B (3, 5), C (4, 5) are the vertices

Sol.

Q.39

Sol.

Q.40

of A ABC whose area is 10(units)?, then value
of o is/are -

(A) 20 (B) 25
(C) —20 (D) -15
[B, D]

2 3 4
Lla 5 5|=+10
2111 1

1 -1 4
=l0-5 0 5/=+20

0 o0 1

=>a-5=+20=> a=5+20 = a =25, -15

If area of AOPB = area of AOPA when O is
origin, A = (6, 0), B = (0, 4) and P lies on line
X +y =1 then possible co-ordinate of P is/are-

3 2
(A) [E’ Ej (B) 3.-2)
11
©) @ -1 (D) (E’ Ej
[A B]

Area of AOPB = Area of AOPA
Let P = (x, y¥) and A= (6, 0), B= (0, 4), O- (0, 0)
0 0 x 6

1

4==10y 0
5|0y

1 111

=2x+3y=0 . (1)
x+y=1 .. (2)

2x+3y=0

2X+2y=2

y=-2

S x=3

Also (2/3, 1/3) satisfies (2)

(3; _2)

Hence (E EJ and (3, -2)
33

The combined equation of two sides of an
equilateral triangle is x> — 3y> — 2x + 1 = 0. If
the length of a side of the triangle is 4 then the
equation of the third side is -

(A)x=243 +1 (B)y=243 +1
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Sol.

Q.41

Sol.

(C)x+243 =1 (D)x=24/3

[A, C]
X -3y —2x +1=0
= (X -2x+1)-3y*=0

= (x— 1)’ (J3y)?=0
= (x-1+43y) (x-1-/3y)=0
—=xX+43y-1=0&Xx-3y-1=0

X— J§ y-1=0

X+ @ y-1=0

o) yos
"o | Yy-axis
B A
x+\/§y=1

[O 1 7;(0/0‘@\
Y 2
3 [}
J— 2 x—:\/§ y=1
[}

;o /

x=243+1 x=243+1

This one may be aside  This one may be a side
x:1—2\/§
:x+2\/§ =1

Two pairs of straight lines have the equations
y? + xy — 12x* = 0 and ax® + 2hxy + by? = 0.
One line will be common among them if-
(A)a=-3(2h+3b) (B)a=8(h-2b)
(C)a=2(b+h) (D)a=-3(b+h)
[A.B]

Yy +xy—12x*=0

=y +4)(y-3x)=0

s o34
X

The two pairs will have a line common if 3 or-4

2
isarootofb[lj + 2h (Xj +a=0
X X

.9 +6h+a=0 or 16b-8h+a=0
=a=-6h-9b or a=8h-16b
=a=-3(2h+3b) or a=8(h—2b)

243 X-axis

Q.42

Sol.

Q.43

Sol.

Therefore a = -3(2h + 3b)
and a = 8(h — 2b)

The diagonals of a square are along the pair of
lines whose equation is 2x* — 3xy — 2y* = 0. If
(2, 1) is a vertex of the square then another
vertex consecutive to it can be -

(A) (1,-2) (B) (1, 4)
€12 (D) (-1,-4)
[A.C]
V5
(0,0)
(-2,-1) V5 (o)
%-2y=0 2x+y=0

The diagonals are (2x +y) (X —2y) =0
ie2x+y=0andx—-2y=0

If (o, B) is a consecutive vertex, then
a’+p?=5and 20+ =0

on solving, we geta=1,-1and p =-2, 2
Therefore another vertex can be

(11_2)1 (112)7 (_11 _2)7 (_11 2)

The pairs of straight lines ax® + 2hxy — ay® = 0

and hx® — 2axy — hy? = 0 are such that-

(A) one pair bisects the angles between the
other pair

(B) the lines of one pair are equally inclined to
the lines of the other pair

(C) the lines of one pair are perpendicular to
the lines of the other pair

(D) none of these

[A, B]

we have ax® + 2hxy —ay* = 0

and  hx*—2axy—hy*=0

equation of angle bisector of (i) is given by

x% —y? _a-b

Xy h

2 2
X" — a+a
XAy’ _ara

Xy h
= h(x*—y?) = 2a(xy)
= hx*—2axy—hy’=0
which is the equation (ii)
". one pair bisects the angle between the other
pair.

2vh? —ab

Now, tan6 =
a+b
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2, .2
From (i), tanf = “Tﬁi =

0=tan (o) = &
(o) 5

[,2 2
From (ii), tan® = % =
tand = oo
0 = tan {(e0) = =

)=

.. The lines of one pair are equally inclined to the
lines of the other pair.

Assertion-Reason type questions

Q. 44

Sol.
Q.45

The following questions 44 to 47 consists of

two statements each, printed as Assertion

and Reason. While answering these
guestions you are to choose any one of the
following four responses.

(A) If both Assertion and Reason are true
and the Reason is correct explanation of
the Assertion.

(B) If both Assertion and Reason are true
but Reason is not correct explanation of
the Assertion.

(C) If Assertion is true but the Reason is false.

(D) If Assertion is false but Reason is true

Assertion (A) : In case of Isosceles triangle
circum centre, centroid, orthocentre, Incentre
are collinear.

Reason (R) : In case of Isosceles triangle ABC
where (AB = AC) perpendicular drawn from A
will bisect ZA, and will be perpendicular
bisector of side BC

[A] Here [A] is correct answer.

Assertion (A) : A point 'P' moves such that
sum of its distances from co-ordinates axis is 2
then area of region generated by movement of
'P"is 8 sg. units.

Reason (R) : Distance of point (h, k) from
x-axis is 'k' and from y-axis is 'h'.

A
Oy) == xy)
y
Sol. [C > =2
o 1€] o> XI+ Iy

Q.46

Sol. [B]

0.2)
(2,0 (2,0)
X[+ 1yl =
0.2)
2

ab 1x1
Hence option (C) is correct

Assertion (A) : Image of orthocentre about any
sides of a A always lies on the circumcircle of
this triangle.
Reason (R) : Circumcentre is always equidistant
from vertices of triangle.
To prove HD = DM
Let BH = x
where H is orthocentre

A

%
M
In ABHD, sin(90 — C) = Ho
X

= HD =xcosC (1)
Also BD =x cos (90 — C)

=xsinC
Now ZACB = ZAMB = ZC
In ABDM
tan C = BD _ xsinC

DM DM
DM =xcos C .(2)
from (1) & (2)
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Q.47

Sol.

HD = DM

Assertion (A) Each point on the line
y —Xx+ 12 =0 is at same distance from the lines
3x+4y—-12=0and4x +3y-12=0.

Reason (R) : Locus of points which is at equal
distance from the two given lines is the angle
bisectors of the two lines.

[D]

y — X + 12 = 0 is an angle bisector of given
lines.Also this line is parallel to any of given
lines.

Column Matching type questions |

Q.48 Observe the following columns. Points given in

Sol.

(@)

(b)

the column -1 are collinear then

Column-I Column -11
(A) (a, b+c), (b, c+a), (P) ifad =bc
(c,ath)

(B) (a b), (¢, d).(a +c, b+d) (Q) if i +% -1

(C) (@ 0), (0, b), (1,1)
(D) (a, 2-2a), (-a+1, 2a)

(-4-ab-a)
A->S;B->P;C>Q;D—>R
(a,b+c), (b,c+a), (c,a+b)are collinear if
a b c

b+c c+a a+b|=0

1 1 1
Ci—>C—-C & C,—>Cy—C3

a-b b-c ¢
= |b-a c-b a+b| =0

0 0 1

= (@-b)(c-b)-(b-a)(b-c)=0
=>-(@-b)(b-c)+(@-b)(b-c)=0
Always
(a, b), (c, d), (a + c, b —d) are collinear if
a c a+¢c

b d b+d =0

11 1
Ci—>C—C & C,—>Cy—C3

a-c —-a a+¢c
= |b-d -b b-d| =0

0 0 1

(@-c)(-b)y+a(-d)=0
—-ab+bc+ab-ad=0=bc=ad

(R)ifa=1/2,-1
(S) always

(©

(d)

Q.49

Sol.

(a, 0), (0, b), (1, 1) are collinear, if
a 01
0 b 1] =0
111
=ab-1)+(b)=0
:>ab:a+b:>£+£:1
a b
(a, 2-2a), (-a + 1, 2a), (— 4 —a, 6—a) collinear, if
a -a+l —-4-a
2-2a 2a 6-a | =0
1 1 1

Ci—>C —C, and Cc; > Cy—Cg
2a-1 5 —4-a
= |2-4a 3a-6 6-a
0 0 1

= (2a—1)(3a—-6)—5(2—-4a)=0
—=6a’—12a—3a+6-10+20a=0
—=6a’+5a-4=0
—=6a’+8a-3a-4=0
=2a(Ba+4)-1(3a+4)=0

-4

:>(3a+4)(2a—1):O:>a:%or?

Let P(x, y) be any point on the locus then
observe the following column
Column-1 Column -1
(A) The sum of the squares (P) x* + y* = 25
of distance from the
coordinate axis is 25
(B) distances to the coordinate (Q) 4x*—9y* =0
axesare intheratio 2 : 3
respectively
(C) The square of whose
distance from origin is
4 time its y-coordinate
(D) Distance from P to (4, 0) (S) x*— 3y*— 8x
is double the distance +16=0
form P to the x-axis ~ (T) 9x* +4y* =0

(R)X* +y" =4y

A->P;B>Q;Co>R;D—>S

(A) X*+y*=25

®) ~-
X

2

3
= 2x=3y = 4x* =9y’
=4 -9y =0

(©) x*+y* =4y
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(D)

Q.50

Sol.

(B)

(x-4)%+y® =2y
= (x—4)" +y =4y’
=x*—8x+16-3y*=0
=x*-3y’—8x+16=0

The values of a,
Column-I Column-11
(A) If (0, a) lieson or (P) (-4,-3] (C)

inside the triangle formed by
the linesy + 3x +2 =0,
3y—-2x-5=0,
4y +x-14=0
(B) If (2a—5, a%) is
on the same side of
the x + y = 3 as that (D)
of origin
(C) If (a, 2) lies between
the linesx —y =1 and
2(x-y)+5=0
(D) Point (2% a + 1) lies
between the angles of
the lines3x—y+1=0
and x + 2y — 5 = 0 which
contains origin if
A->R,S;B>P,Q;C>S;D>Q
(A)

(Q)(=3,000(1/3,1)

(R) (5/3, 7/2)

(S) (5/2, 3)

Q.51

Y

EQ.772) 4y+x-14=0
P~cC

D 3y-2x-5=0

A

y+3x+2=0

X

Let P(0, a) from above diagram, this point P(0,a)
move on the line x = 0 (y—axis) for all a.

Now D & E are the intersection of 3y-2x-5= 0, x
=0and 4y + x — 14 = 0, x = 0 respectively.

.. D=(0,5/3)and E =(0,7/2)

Thus the point on the line x = 0 whose
y-co-ordinates lies between 5/3 and 7/2 lie on or
inside the triangle ABC.

Sol.

Hence %s a<7/2

i.e.a e [5/3,7/2] A

2a-5+a>-3<0
—a’+2a-8<0
—a’+4a-2a-8<0

—a(@a+4)-2@+4)<0
=>(@+4)(@-2) <0
+ - +
-4 2
X € (-4, 2)
Therefore (A) & (B) are correct answers.

(X-y—-1)(X-y+5/2)a2 <0
=>@-3)@+ %)<O

:,l <a<3
2

= ae [_£!3j
2

(3a°—a—1+1)(a®+2a+2-5)<0
(3a°— a) (a*+2a—3)<0
a(3a—1) (a>+3aa—3)<0
a(B3a-1)(@a+3)(a-1)<0

+ + — +

3 0 13 1
1

30Ul

c.0u(31)

The equation of the line through the intersection

of the line 2x —3y =0 and 4x — 5y = 2 and

Column-I Column-11

(A) Through the point (P)2x-y=4
2.1)

(B) Ltolinex+2y+1=0 (Q)x+y-5=0,
Xx-y-1=0
(C) || to line (R)x-y-1=0
3X—-4y+5=0
(D) Equally inclined to (S)3x—-4y-1=0
axes

A->R;B>P;C>S5;D>Q
Intersection of the line 2x—-3y =0 and 4x-5y=2

4x -6y =0

4x -5y =2

— o+ _

y=-172
y=2
SoX=3
(3, 2) is the point of intersection.
@2 (21
Slope = 1-2 -1 1
2-3 -1

Ly-2=1(x-3)
=>y-2=x-3
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=x-y-1=0

(B) 1'linetox+2y+1=0is2x-y+A=0
this passes (3,2) =>6-2+A=0,A=-4
. equationis2x-y—-4=0

=>2Xx-y=4

(©) [[lineto3x—4y+5=0is3x—-4y+A1 =0
Thispasses (3,2) >9-8+A=0
. equationis3x—4y—-1=0

(D) Equally inclinedto axes=>m=%1
Ly—-2=%21(x-3)
=>y-2=xXx-30ry—-2=-x+3
=>X-y-1=0o0rx+y-5=0

Q.52 Find the value of A if the family of straight
lines(2x+3y+4)+ A (6x—-y+12)=0is
Column-I Column-I1
(A) || to y-axis (P) A =-3/4
(B) Lto7x+y-4=0 (Q)A=-1/3
(C) Passes through (1, 2) (R) A =-17/41
(D) || to x-axis S)rA=3

Sol. A->S;B>R;C->P;D->Q
(2x+3y+4)+ L (6x-y+12)=0
= 2+60)x+(B-Ay+@d+120)=0

(A) || to y-axis = slope is ©
2+6% _ 1
S 3-% 0
=3-1=0
=>A=3

(B) 1'to7x+y—-4=0
Slope of this one is — 7
. 2+46A
Y

2+6h _

45 -
14+42).=-3+ A
410 =-17
A=-17/41

© passes through (1, 2)
=>(2+6A)+2(3-A)+4+120=0
=2+6A+6-20L+4+120.=0

X-7=-1

4
=

16A=-12
A=-12/16 =-3/4
(D) || to x-axism=0
_(2+6%) ~0
3-A
=>6A=-2

=>A=-2/6=-1/3
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EXERCISE # 3
Subjective Type Questions | -1 3-x X
-1 -2-y y|=%3
Q.1 The coordinates of the points A, B and C 0 0 1
are respectively (6, 3), (-3, 5) and (4, -2) and (2+y)+(3-X) =43
the coordinates of P are (X, y), prove that If3 i)s/ positive. B
ar(PBC) : ar(ABC) = |x+y—-2]: 7. X—y=2 - (2)
Sol Area of APBC from (1) and (2) , we get
' Area of AABC X-y-4=0
1 X-y-2=0
“Hx(5+2)-3(-2-y)+4(y-5)]} — + +
= 2‘1 2x—2=0
“K6(5+2)-3(-2-3)+4(3-5)} x=1
2 LYy=X-2
_[Ix+7y-14 7(x+y-2) y=1-2=-1
[49| 49 (1_, -1) _ Ans,
If 3 is negative.
_Ix+y-2] 2+y+((3-x)=-3
7 X-y-8=0 )
f 1) and (3
Q.2 The area of a triangle is 3/2 sg. units. Two of 32(2T§_)2n: é )
its vertices are the points A (2, -3) and B (3, X-y—8=0
-2), the centroid of the triangle lies on the — 4+ +
line 2x+4=0
3x—y—8=0. Find the third vertex C. X=-2
C(xy) L y=x-8
Y y=-2-8
y=-10
2 (=2,-10) Ans,
Sol.

A2, -3) B(3,-2)

Centroid = (x+2+3,y—3—2] =
3 3

(x+5 y—5j
3 ' 3

Since centroid lieson 3x -y —-8=0
. M[V_—Sj 8=0

3 3
=3x+15-y+5-24=0
=3X-y-4=0 - (1)

2 3 X
Area:l -3 -2 y:J_rE
1 1 1 2

Cl—)C;L*Cz &Cz—)C2*C3

Q.3

Sol.

The altitudes of a AABC are respectively AD,
BE and CF. If the points A, D, E and F have

the coordinates (-4, 5), (%_TZBJ ,(4,1)and (-

1, -4) respectively, find the other vertices.

Slope of AD is —% so that slope of BC is

%and is passes through D so that its equation is
3x—-4y-28=0 )
A (-4,5)

B C

D
(16/5, -23/5)
and equation of AB(AF) is3x+y+7=0 ...(2)
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also equation of AC (AE) isx + 2y —6 =0... (3)
also (1) and (2) we get the coordinate of B is
(0, —7) and from (1) and (3) we get C (8, —1)

Q4 Prove that the orthocentre of the triangle
whose angular points are (a cos o, a Sin

0Lr);
r=1, 2, 3is the point (a Zcos o, a Zsin o).
Sol. (@a cos a4, a sin ay), (@ cos ay a sin ay),

(a cos as, a sin aj) are the vertices of triangle.
(acos ay, asin ay)

(a cos ay, asin ay)
clearly origin (0, 0) is its circumcentre (C) its
centroid is given by

G= {a(c05a1+c030c2 +cosag) a(sinoy +sina, +sin a3)}
3 ’ 3
we know that orthocentre, centroid and
circumcentre are collinear and centroid divide
these in 2 : 1 ratio.

{a(cowl +Co0say +C0saz) a(sinoy +sinay +sin oc3)}

(a cos ag, a sin og)

3 3
2(0)+1(x) _ a(cosay +cosap +C0S03)
3 3

= X = a (cos a; + COS a, + COS ag) and
y=a(sino+sino,+sin og)

= X =aX cos o, and y = aX sin oy

wherer=1, 2,3

Q.5 In a triangle ABC, coordinates of A are (1, 2)
and the equations to the medians through B
and C are x +y =5 and x = 4 respectively.
Find the coordinates of B and C.

sol. Xafl_y
2
X1=7
X;+y;=5

E

B(X1, Y1)
Y1=5-X%
V1= 5-7==-2
B(7,-2) Ans.
S, y+2_
2 2

5

Q.6

Sol.

Q.7

Sol.

y+*2_>5
2 2
y=3

. C(4,3)

ABC is a variable triangle with a fixed
centroid (5, 5). The side BC=13and B and C
move on the x and y axes respectively. Find
the equation of the locus of the vertex A.

A
B 13 C

A
(O.y1)
C A (h, k)
13; ;
B (x, 0) ~
BC= ,lez +y12 =13
= X% +y,° = 169 .. (i)
centroid = h+x1+0’k+y1+0 =(5,5)
3 3
h+X1 5& k+y1 -5
3 3

3h+X1:15&k+y1:15
=x=15-h &y,;=15-k

from (i)

(15 — h)® + (15 —k)* = 169

= 225 + h? —30h + 225 + k® — 30k = 169
= h?+k?-30h—-30k+281=0

.. locus is

X2 +y*—30x — 30y +281 =0

A line AB of length 2\ moves with the end A
always on the x-axis and the end B on the line
y = 6x. Find the equation of the locus of the
middle point of AB.

(0.b)

/! (a.0)

2h=b+aand 2k = 6a
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oF:

Sol.

. a=k/3and b =2h-k/3
0 (a—b)? + 36b* = 4\?

2 2
[Z—k—zhj +36(5j = 4\?
3 3

2
(5— hj +k=\?
3

. 9h? + 10k? — 6hk — A2 =0
.. required locus is

9x2 + 10y2 — 6xy — A\ =0

Let a new distance d (P, Q) between the Q9

points P = (X, y1) and Q = (X,, Y2) be defined

as

d (P, Q) =Ixi— Xz +ly1— Y| Let O = (0, 0)

and A = (3, 2) be two fixed points. Let R = (X,

),

X >0, y > 0 such that R is equidistant from

the points O and A in the sense of the new

distance. Prove that the locus of R consists of

a line segment of finite length and an infinite

ray. Sol.

Let P(x, y) be any point in the first quadrant.

We have

d(P,0)=Ix-0[+]y-0[ =[x +]y|=x +Yy
©x,y>0)

d (P, A) =Ix—3| +]y-2| (given)

d (P, 0) = D(P, A) (given)

=>x+y=[x=3+ly-2[ ... (i)

Case—I :

0<x<3,0<y<2

In this case (i) becomes

X+ty=3-x+2-y

2x+2y=5
= X+y=5/2
Case- Il :
0<x<3,y>2
Now, (i) becomes
YA
2 (112, 2)
X+y=5/2
" y
: —> X
0 12 (6/2,0) 3

=S>X+Yy=3-X+y-2=2X=1=>x=%
Case- 111 :

x>3,0<x<2

Now (i) becomesx +y=x-3+2-y

:Zy:—lory:—%

Hence, no solution.

Case -1V :

X23,y=>22

In this case (i) changestox +y=x-3+y -2
=0=-5

which is not possible. Hence the solution set is

{x WIx=12y>2} U {(x y)}x+y=5/72,
0<x<3,0<y>2}

Find the coordinates of the vertices of a
square inscribed in the triangle with vertices
A(0,0),

B(2, 1), C(3, 0); given that two of its vertices
are on the side AC.

2,1)
/F B
(‘%J S R(Xz, 3—X2)
P Q \C .
00A (0 (0 (30

equation of AB =y = % X1,

equationof BC:y-0= il (x-3)

y=3-Xx
©® PQRS isasquare
" PQ=SR=PQ’=SR’

X
(X2 — X1)* = (Xo — X1)* + (3 — %o — 71)2

6-x
3X1+2X2:6 = X2 = L

X1:3X1—6 X1:—3X1+6
:>2X1:6 4X1—6
3
=X =3 X1 = —
1 1 2
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Q.10

Sol.

Q.11

Sol.

A straight line through A (-2, —3) cuts the
lines
X+3y=9andx+y+1=0aBandC
respectively. Find the equation of the line if
AB . AC = 20.

Any point on this line is (—2+rcos,—3+rsing)

If B=(—2+r;cos0, —3+rSing)

€= (-2 + 1,080, — 3 + r,5in0)

then AB = |ry|, AC =|ry|

. —2+r7€080 + 3(-3 +r;8in0) =9

20
=>h= ——F7—
c0s6+3sin6
and -2+ r,c0s0 -3 +r,siN0+1=0
4
=>h=———"
c0s0+sin 6
.. AB.AC=20
sorrg =20
Sonrp=t 20
80

- . =+20
(cos6 +3sin 6)(cos6 +sin 6)

or cos’0 + 3 sin%0 + 4 sin6 coso = 4

(Negative sin is not possible )

orl+3tan? + 4 tand = (1 + tan’0)
ortan’0—4tan6+3=0 .. tand = 3,1

.. Possible equation of the line is y+3=3 (x + 2)
ory+3=1(x+1)
Hence3x—-y+3=0andx-y—-2=0

Two sides of a rhombus, lying in the first
quadrant, are given by 3x —4y =0 & 12x—5y =
0. If the length of longer diagonal is 12, find
the equations of the other two sides of the

rhombus
D C

12x -5y =0
3x_4y=0 B

The lines AB & AD Intersect at A(0,0)
AC is the longer diagonal

Q.12

Sol.

Q.13

Sol.

AC is one of the bisectors of AB and AD
. 3x—4y . 12x -5y

5 13
=99 —-77y=0and 21x + 27y =0

X e
or 7 = % it lies in Ist quadrant

tan@ = 9/7

The other bisector does not lie in Ist quadrant as
it makes obtuse angle with x-axis.

tand = — E =-7/9
27

=r=AC=12

X y
or =
7/4130  9/+4130

c:( 84 108

ﬁaﬁj = (X1,Y1)

Now write the equation of the lines through C
which are parallel to given lines whose slopes
are 3/4 and 12/5 by

Y —Y1=m(X—Xq)
180 468
Therefore 3x—4y + —— =0& 12X—5y= ——
Y V130 y V130

From a point (-2, 3) a ray of light is sent at an
angle o (tano. = 3) to the axis of x. Upon
reaching the x-axis the ray is reflected from
it. Find the equation of the straight line which
contains the reflected ray.

Incidentrayy —3=3 (x + 2), tana = 3

surface is x-axisi.e.y =0

Point P is (=3, 0) . Normal to surface is y-axis
Incident ray makes and angle 90°-a with
normal y-axis and so will the reflected ray but
in opposite sense.

Hence it will make an angle —a with x-axis
where tan (- o) = —tana=-3

Hence its equationisy—0=-3 (X + 3)
ory+3x+9=0

=3x+y+9=0

Find the vertices of a AABC with A (1, 3) as
avertexand x —2y + 1= 0,y — 1 = 0 as the
equations of two of its medians.

Let G is centroid,

solvingx—2y+1=0 (1)
andy-1=0 (2)
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2

Q.14

Sol.

X, +1 y,+3
"2

A(1,3)

X3+1 y;+3
2 2

B(x2, Y2) C(Xs, Y3)
We get,
G(x,y)=G(1, 1)
Xp+X3+1 =1 ...(3)
3
VZ“LTW =1 .(4)

Mid point of AB, satisfies (1)

X, +1 i y,+3 1120
2 2

X2—2y2—3:0 (5)
Similarly, mid point of AC satisfies (2)

y3_+3_]_:0
2

ys=-1
Putys;=-1in (4),
y2=1
Puty,=1in(5)
X, =5
Putx, =51in(3)
Xz =-3
so points are B(5, 1) & C(-3, -1)

Two parallel straight line inclined at an angle
of 135° to the axis of x meet the x-axis at the
points A, B and y-axis at the points C and D
respectively. Find the equation of the locus of
point of intersection of AD and BC.

The lines makes an angle of 135° with x-axis
and hence its slope is tan 135°i.e. -1

Let the two parallel lines with solpe-1 be x +y
=aand x +y = b where a & b are parameters
Putting y = 0, we get the points A(a, 0), (B(b, 0)
putting x = 0, we get the points C(0,a), D (0, b)
equation to AD joining (a, O)and (0, b) is

a b
equation to BC joining (b, 0) and (0, a) is

5 + X = 1

b a

Q.15

Sol.

Q.16

Sol.

In order to find the locus of the point of
intersection of there lines, we have to eliminate
the parameters a and b. subtracting, we get

The line 3x + 2y = 24 meets the y-axis at A
and the x-axis at B. The perpendicular
bisector of AB meets the line through (0, —1)
parallel to
x-axis at C. Find the area of the triangle ABC.
putting X = 0 in 3x + 2y = 24,
weget the point A(0,12)
putting y = 0 in 3x + 2y = 24, we get the point
B(8, 0)
Mid point of AB is (4, 6)
Right bisector of AB is2x -3y + k=0
where 24-36+k=0 .. k=10
Hence its equation is
2x—-3y+10=0
Any line parallel to x-axis is 'y = c. If its passes
through (0, -1), then -1 = ¢ and hence its
equationisy = -1
It meets (i) at ¢ (-13/2, - 1)
Therefore three pointsA(0,12),B(8,0),C(-13/2,-1)
its Area

0 8 -13/2
1 12 0 -1
2

11 1

= [8(12+1)- % 12)]

= = [ 104 — 78]

1
2
_1
2
1><182
2

=91 sq. unuits

If the line = +Y =1 moves in such a way

that i+ L

2 T2
a® b
prove that the foot of the perpendicular from
the origin on the straight line describes the

circle X2+ y* =c?.

1 .
:—there c isS a constant,
c

Variable line is 2 T A (i)

o
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Q.17

Sol.

Any line perpendicular to (i) and passing
through the origin will be %-g =0 . (ii)

Now foot of the perpendicular from the origin to
line (i) is the point of intersection of (i) and (ii)
let it be P(a.,p) then

% + % =1 (i)
and %— 2 =0 e (iv)

1 1
But a—2 + b_2 CZ
Here C is a constant and a,b are parameters
(variables)
o (a?+ BA. iz =1
c
Hence the locus of P(a,B) is
X2 + y2 — C2
The equation of the altitude AD, BE, CF of a
triangle ABC are x +y =0, x -4y =0 and
2x —y = 0 respectively. The co-ordinates of
A are (t, —t). Find coordinates of B and C.
Prove that if t varies the locus of the centroid
of the triangle ABC is x + 5y = 0.
A(t,-t)

B D C

equation of Altitude AD isx+y =0
equation of Altitude AD isx + 4y =0
equation of Altitude AD is2x -y =0

Now find equation of AB which is L"to CF and
find equation of AC which is L' to BE on

solving we get B —Et,—lt &andC l,t
36 2

If G be (X, y) then

le _ 5t

3 18

X =

Q.18

Sol.

Q.19

Sol.

_ Zyl _
y 3 18
Now eliminating t, we get x + 5y =0

If the straight lines ax + by + p = 0 and
X €0s a + y sin o= p enclose an angle of
/4 between them and meet the line
X sin a =y cos a in the same point, then
show that a® + b* = 2.

Two of the lines are evidently perpendicular and
the line ax + by + p = 0 makes an angle of 45°
with one of them and hence it is bisector of the
two lines.

450
45

90°

O
.. The bisectors of given lines are
Xcosa +Yysina—p . Xsina —ycoso
1 1
or x(cosa. — sina) + y(sina + cosa) —p =0
comparing withax + by +p =0

cosa—Sina _ sino+cosa _ 1
a b

—a=cosa — SinaL => a = Sino. — coso

—b =sina + cosa. = b = — (sina+cosa)
. @+ b? = (~coso + sina)? + (sino. + cosa)?
= sina. + cos?a — 2sinacoso + sin“a + €os’a
+ 2 sinocosa
= 2(sino + cos’a) = 2(1)
=2
Lal+bi=2

Prove that all lines represented by the
equation

(2cos0 + 3sinB) x + (3 cosO— 5 sin@)y —
(5 cosb — 2 sinB) = 0 pass through a fixed
point for all values of 6. Find the coordinates
of this point and its reflection in the line x +y
=42,

The given equation can be written as

(2x + 3y —5) cosO + (3x -5y + 2) sin0 =0

or (2x+3y—>5) +tand (3x -5y +2) =0
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Q.20

Sol.

Q.21

Sol.

This passes through the point of intersection of
the lines. 2x + 3y —-5=0and 3x -5y +2=10
for all values of 0. The co-ordinates of the
points P of intersection are (1,1). Let Q(h, k) be
the reflection of P(1, 1) in the line

X+y= 2 .. (i)
Then PQ is perpendicular to (i) and the mid
point of PQ lies on (i)

. —— =1 =k =+h
h-1
ndm+ﬂ:\/§
2 2
—h=k=+2 -1

Therefore (1, 1); (\/5 -1, \/5—1) are the
required answers.

A variable line through the point (6/5, 6/5)
cuts the coordinate axes in the points A and
B. If the point P divides AB internally in the
ratio 2 : 1, show that the equation to the locus
of P is
5xy =2 (2x + ).

Let The line be 2 + % =1 and since it passes
. 6 6 1 1 5 .
through the point | —,— | . =+ —=— ...(i
g P (5 5) a b 6 W

It meets the axes at A(a, 0) and B(O0, b).
Let (h, k) be the point which divides AB in the
ratio 2 : 1 then

h= 20+la _a K= 2b+10 _ 2b
3 3’ 3 3

.. a=3h, b =3k/2 putting in (i), weget
1 2 5

_t — = —

3h 3k 6

Generalising (h, k) the locus is

yr2x _ 5 or 2(y + 2x) = 5xy
3xy 6

A variable straight line passes through a fixed
point (h, k). Find the locus of the foot of the
perpendicular on it drawn from the origin.
Equation of any straight line through (h, k) is
y—k=m(x-h) ()

Hence m is the parameter.

Hence, equation of a line perpendicular to it and
passing through the origin is

Q.22

Sol.

Q.23

Sol.

Let p(a.,B)be the foot of the perpendicular from
the origin to line (i) clearly P(a,) will be the
point of intersection of lines (i) & (ii)
Since P(o,B) lies on line (i) & (ii)

S~ Bp-k=m(a-h)y .. (iii)

1 .
andB=——a ... iv
p=-—a (iv)
we have to eliminate m,
form (iv), m= - % and subtituting it in (iii) the
required locus is given by
y-k=-2 (x—h)
y

or x> +y?=hx+kyorx’+y*—hx— ky=0

Find the equation of the two straight lines
which together with those given by the
equation 6x? — xy — y* + x + 12y — 35 = 0 will
make a parallelogram whose diagonals
intersect in the origin.

6x2—xy —y?+x+12y—-35=0

i.e, (2x-y+5)(3x+y-7)=0

equation of other sides are
(2x—-y-5)(3x+y+7)=0

i, 6x2—xy—y’ —x—12y—-35=0

Alternate - Let LiL, = 6x* — xy — y* + X +
12y-35=0

Replacing (x, y) by (- X, —y) gives the solution

(=h, k)

0.0
L1:O

(kK  L,=0

Prove that the straight lines joining the origin
to the points of intersection of the line 7x —y +
2=0and the curve 2x* + y* + x + y = O are at
right angles to one another.

¢+ Y+ (X+Y) —(7)i_2y) =0
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Q.24

Sol.

Q.25

Sol.

7). 2 1),
2—— X"+ |1+= |y"—-3xy=0
[ 2) ( ij d

Here co-eff x* + co-eff y°

=2 - Z +1+ l =0

2 2
Shows that the line joining origin to the
intersection pts. of given curves subtend a right
angle at the origin.

Find the equations of the pair of lines both of
which pass through the point (1, 2) and are
parallel to the bisectors of the angles between
the lines given by X? + xy — 2y* + 4x —y + 3 =
0.

X2+ Xy—2y?+4x—-y+3=0
ie,(Xx-y+1)(x+2y+3)=0

equation of bisectors are

x-y+1) V5 =+ 42 (x+2y+3)
ie, (V5 -v2)x— (/5 +2J2) y+4/5-32) =0

equation of line passes through (1, 2) and
parallel to

() Ly is ... 5-v2)x —(\5+2J2)y +

(5+5v2) =0
(i) Ly is ...... (WB+v2)x ~(fB-242)y +
(/5-5v2) =0

Ll =x*— 6xy—y*+10x + 10y - 15=0

A variable line L passing through the point

B(2, 5) intersects the lines 2x* — 5xy + 2y* = 0

at P and Q. Find the locus of the point R on L

such that distances BP, BR and BQ are in

harmonic progression.

We have, 2x*-5xy +2y*=0

= (2x-y) (x-2y)=0

2x—y=0andx-2y=0

So the equation of two lines are
2x—-y=0&x-2y=0

Let the equation of line L passing through

B(2, 5) be

X-2 _y-5

cos  sin6

letBP =r;, BR=r,and BQ =r;

Then co-ordinates of P,R and Q are given by

X—-2 _ y—5_r . Xx=-2 _y-5 .
cosO  sin® ' cos®  sino

X—-2 _ y-5_ .
—— = =—— =rzrespectively.
cos6 sin 6

. P(2 + ricos0, 5 + r; sin@), R(2 + r,cos6,
5 + 1, sinB) and Q(2 + rscos6, 5 + r3sind)
respectively

we have to find the locus of point R, so let its
co-ordinate be (h, k) then h = 2 + r, cos6,
k=5+r,sind

and

= h-2 =c0s0 , k9 =sind

p) p)
OP&Qlieon2x-y=0&x-2y=0
=4+ 2r; €080 -5—-r;5IN6=0
and 2 +r3 cos6 — 10 — 2r3 sin6 =0

= r1(2c0s6 —sinB) = 1 and r3 (cos — 2sinB) = 8

r
= L @h-4-k+5)=1
p)

and 2 (h—2-2k+10)=8
p)

ry 1 I3 _ 8

= — = ——— and = —
rp  2h-k+1 r, h-2k+8

Itis giventhat BP =r;, BR=r, & BQ =rzare in

H.P. therefore i = i + l

) K] r3

L,
r r3

=2=

o=oh k+1+ No2K+8

= 16=17h- 10k + 16
= 17h =10k = 17h - 10k =0
- locusis 17x—10y =0

Passage based objective questions

Passage-1 (Q. 26 to 28)

Q.26

Let ABC be an acute angled triangle and AD,
BE and CF are its medians, where E and F are
the points E(3, 4) and F(1, 2) respectively and
centroid of AABC is G(3, 2), then

On the basis of above passage, answer the
following questions :

The equation of side AB is -
(A)2x+y=4 (B) x+y-3=0
(C)dx-2y=0 (D) None of these
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Q.27

Sol.[B]

(ouy)=(5,0)
Let co-ordinate of D is (X, y)
centroid of AABC will be the same as centroid
of the ADEF
.. centroid of ADEF is given by

1+3+Xx ~3 and 2+4+y _,
=4+x=9 and 6+y=6
=>Xx=5 and y=0

.. co-ordinate of D is (5, 0)
since side AB is parallel to DE

.. slope of AB = slope of DE = iz =-2

.. equation of AB which passes through (1,2) is
y—2=-2(x-1)
=SY-2=-2X+2=>2X+y-4=0=>2x+y =4

Co-ordinate of D are -
(A) (7,-4)
©) (7. 4)

(B) (5,0
(D) (-3,0)

Let co-ordinate of point D is (X, Y)

we know that centroid of AABC will be the
same as that of centroid of ADEF

.. centroid of ADEF is

[1+3+x,2+4+yj _3.2)
3 3

4+x

= —— =3 and 6+_y:2
3 3

=4+x=9 and 6+y=6
=>x=5 and y=0
= co-ordinate of D is (5, 0)

Q.28

Sol.[C]

Height of altitude drawn from point A is
(in units) -

(A) 442
(C)6 V2

(B)3 42
(D)2 3

(5.0)
Let height of altitude = h
1 35
Area of ADEF = G 2 4 0| =6sg.unit
2 111

.. Area of AABC =4 x 6 = 24 sg.units
Base BC=2xFE=2x 242 = 442

- Area= % x base x height (Altitude)

24:%><4x/§><h

Passage-11 (Q. 29 to 31)

Sol.

LetB;=3x+4y-10=0and B,=4x-3y-5=
0 are the bisectors of angle between lines L; =0
and L, = 0. If L passes through origin and L, =
0 meets the curve y = 4ax at A and B and P
is the point of intersection of Ly =0 and L, =
0 then

On the basis of above passage, answer the
following questions :

B,

0 (0,0) L,

B:

Ly

Point of intersection of
B;=3x+4y-10=0

and B,=4x-3y-5=0is

P(2,1)

Now L, passes through O(0, 0),




Q.29

Sol. [B]

Q30

sol. [C]

1—

2 —
Equation of line L, = 0 is-
(A)11x+2y=24 (B) 11x -2y =20
(C)5x+3y=13 (D) None of these
Bi=3x+4y—10= 0 (1)

o

So slope of line L; : m; = %

o

v

4

B

Fig. (i)
Solving (1) & (2)
We will get P

So from (1) & (2)
P(a, b) =(2, 1)

-

Slope of Ly is = 10 %

P(2,1)

Fig. (ii)
Now B, is bisector of L; & L,

m-—m
So use 2 —

1+mm,
we get m = 11/2

11
-1=—(xx-2
y SHX=2)
11x -2y =20

If AB subtends 90° angle at origin, then a is
equal to-

4 3

A) — B) —
) 11 ®) 11
©) % (D) None of these
Use homogenisation as
11x -2y —1

20
Putin y? = dax x 1
We get
V2 = dax (11x —2y)

20

Q.31

Sol. [B]

Edubull
= 5y® = 11ax’ - 2axy

11ax? — 5y* — 2axy = 0
for 90°
coefficient of x* + coefficient of y* = 0
= 1l1a-5=0

5
= a= —
11

If a =% , then absolute value of product

PA.PB is equal to-

22 125

A) — B) —
) 11 ®) 121
(©) @ (D) None of these

1
use a= =

4
2 1 2
y = 4 x Z XX =Y =X
using fig.(i)
Let any point on L, & y* = 4ax is
h=2+rcos6
k=1+rsin6

& slope of L, istan 6 = %

:>sine:i

V125

cosezi

J125
Put (h, K) is
y=x
(1+rsinB)>=2+rcos O
r?sin0 +r(2sin®—cosH) -1=0
Let ry, r, are roots

= |rr|—i—%
YA in2e 121
- PAPB = 2
121

Passage-111 (Q. 32 to 34)

A (X1, Y1), B(Xz, ¥2), (Y1 < Y2) are two points
on the line x + y = 4 from which
perpendicular AQ and BP are drawn on line
4x + 3y = 10 where P and Q are the feet of
perpendiculars such that AQ = BP = 1. Now
considering AB as diameter of a circle is drawn
which meets the line
4x + 3y =10 at C and D such that C is closer to

P.
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On the basis of above passage, answer the A(3,4)
following questions :

Q.32 The value of NtYa s equal to- N M
(A) 4 (B)-3
(C)-+4 (D) None of these
Sol.  [B] B C
Given AQ=BP=1 Image of A about L; & L, will lie on BC
So OA=0B Li=Xx+2y-5=0& L,=x-2y-3=0
= O is the mid point of AB. Image of point A along L; will be
[Y1+y2] * AR
o it¥a _ 2 :iz_g Li=x+2y-5=0
X1+ X5 X1+ X, -2 P
)
.33 The length PQ is equal to- '
Q ngth PQ is equa I.3 (0.B)
(A) 3V14 (B) 4/5 s s
(C)14 (D) None of these then, [%%} satisfies equation
Sol.  [D]
(4 L 9*3 i B4s=5
o= 3 1 2
tan ——_4=7 a+3+2+8=10
1+(—1)[3J a+2p=-1
(1)
MQ _ coto=7 B-4
AQ Slope of AB’ = 3
s0 MQ=7 10‘"
PQ=2MQ =14 Slope of le—E
Q.34  Length QD is equal to- B-4) 1) _
(A) 3J2 + 17 (B) 3v2 — 17 a3\ 2)7 "
(C) 42 + 17 (D)5+2 -7 B—4=20-6
Sol. [D] 20-pf-6+4=0
MD = MA 200-B =2 ..(2)
3 Solving equation (1) & (2)
= (Ej +12 2(1, +4B = —2
2 20-B=2
pa— + p—
MD = /50 =52 T5B= 4
and QD = MD - MQ 4
QD= 527 = B=7
Putting value in (1)
Passage-1V (Q. 35 to 37) a+2p=-1
Let ABC be a triangle whose vertex A is (3, 8
4). L; = 0 and L, = 0 are the angle bisectors o- 5 =-1
of angles B and C respectively where Ly =x + 2y -5 3
=0,L,=x-2y-3=0. azg

On the basis of above passage, answer the

. . .. This point lie on 'BC'
following questions:

Similarly image of point A along CN
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Q.35

Sol.

Q.36

o A(3,4)

B”(h, k)

(%%} will satisfy equation

" h+3 -k-4=3

2

h+3-2k-8=6

h-2k-5=6

h-2k=11 (A
Slope of AB"” [ﬂj

h-3

k —

h—
= 2h+k=10 ...(B)
Multiplying eqg. (A) by (2)

2h—4k =22
2h+k =10

o

=2

w

—5k 12
—~k=_2%

pe ¥
5
Slope of side BC is-

1 2
A) &

(B) =

© _72 (D) None of these

Yo—Y1 __2

Slope will be
Xy —Xq 7

Co-ordinate of point B is-
24 21 29
()E__sj ()(5 10}

©) (110 Zg3j (D) None of these

Q.37

Sol.

L;=x+2y=5
10x + 20y =50
Equation of BC

point (%%4] passes through BC & slope of

BC is—g.
7
..equation of BC
yedo 2 (zj
5 7 5

5y+4 _ -2(5x-3)

5  7x5

35y +28=-10x+6
10x + 35y +22=0 (A
solve with L; we get
X = 7_3 y = _E

5 5
Distance Al is equal to (where | = Incentre) -

J51 J/53
(A) — (B) —

2 2

©) g (D) None of these

Solve L; & L, we get | (4%}




Edubull

EXERCISE #4

Old IIT-JEE questions |

Q.1

Sol.

Q.2

Sol.

Q3

Sol.

Let PS be the median of the triangle with
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- [11T-Screening-2000]
(A)2x-9y-7=0 (B)2x-9y-11=0
(C)2x+9y-11=0 (D) 2x+9y+7=0
[D]
S is the mid point of Q and R
_7+6 3-1_13
S22 2

Now slope of PS=m= ——

2

9

Now equation of the line passing through (1,-1)
and parallel to PS is

2
+1=-—- (x-1
y g -1
or2x+9y+7=0

Find the number of integer value of m which

makes the x coordinates of point of intersection

of lines 3x + 4y = 9 and y = mx + 1 integer.
[IIT-Screening-2001]

(A) 2 ()4 (D)1

[A]

3X+4y=9

y=mx+1 :|~ solving for X,

© 3+4m
Now, for x to be an integer,
3+4dm=x50rt1
The integral values of m satisfying there
conditionsare —2and — 1 .
.. number of integer values =2

(B) 0

Area of the parallelogram formed by the lines
y=mx,y=mx+1y=nx,y=nx+1is-
[IIT-Screening-2001]

(AYIm+n|/(m=n)> (B)2/|m+n|
(C)1/Im+n| (D) 1/|m—n|
[D]

Q.4

Sol.

0]

LetOB :y=mx

CA y=mx+1

BA y=nx+1

ocC Ty =nx

The point of intersection B of OB and AB has x

co-ordinate equal to

Now, area of a parallelogram
OBAC =2 x area of AOBA

:ZX%XOAXDB

:2)(1)( 1
m-n
;R 1 1

m-n [m—n|
depending upon whether m>rorn>m

is the correct answer.

" Im-n

A straight line through the origin O meets the
parallel lines4x + 2y=9and 2x +y+ 6 =0 at
the points P and Q respectively. Then the point
O divides the segment PQ in the ratio-
[IIT-Screening-2002]
(A)1:2 ©2:1 (D)4:3
[B]
The ratio will be same if we take the
perpendicular line segment.

Now, distance of origin from 4x + 2y —9=0

(B)3:4

is o1 _ 9
\/42 +2° V20
and distance of origin from2x+y+6 =0s
B L
Vo242 B
.. Reqd. ratio = M = 3 =3:4
6/J5 4
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Q5

Sol.

Q.6

Sol.

LetP =(-1,0),Q=(0,0)and R = (3, 3+/3) be
three points. Then the equation of the bisector
of the angle PQR is-  [IIT-Screening-2002]
(A) (V372)x+y=0  (B)x+3y=0
(C) V3x+y=0 (D)x+(~3/2)y=0
[C]
The line segment QR makes an angle of 60° with
the positive direction of x-axis. Therefore the
bisector of the angle PQR will make an angle of
60° with the negative direction of
x-axis, It will therefore have angle of inclination
of 120° and so its equation is

y — 0 =tan 120° (x — 0)

= y:—\/§x
= y+ \/§X:0

Let 0 < o < 7/2 be a fixed angle. If

P = (cos 6, sin 0) and Q=(cos (a—0), sin (a—H))

then Q is obtained from P by-

[IT-Screening-2002]

(A) clockwise rotation around origin through
an angle a

(B) anticlockwise rotation around origin through
an angle a

(C) reflection in the line through origin with
slope tan o

(D) reflection in the line through origin with
slope tan /2

[D]

Y Q-9

M(mid-point)

K 0/2-6
©)
o—0

0

X
ClearlyOP=0Q=1and ZQOP=a-6-6
=a—20

The bisector of ZQOP will be a perpendicular to
PQ and also bisect it. Hence Q is reflection of P
in the line OM which makes an angle Z/MOP +

/POX with x-axis
o

1
ie. — -20)+06=—
; @=29) 2

So that slope of OM is tan %

Q.7

Sol.

Q.8

Sol.

Q.9

Sol.

A straight line L through the origin meets the
linesx +y=1and x+y=3atPand Q
respectively. Through P and Q two straight
lines L; and L, are drawn, parallel to 2x -y =5
and 3x + y = 5 respectively. Lines L; and L,
intersect at R. Show that the locus of R, as L
varies, is a straight line. [11T-2002]
Let the equation of straight line L be y = mx

1 m 3 3m
P= , =0= )
m+1 m+1 m+1 m+1

m-2

Now, equationof Ly 1y —2x= —— ........ (1)
m+1
Equationof L,y +3x= om*9 iy
m+1

By eliminating 'm' from equation (i) & (ii), weget
locus of R as x — 3y + 5 = 0 which represents a
straight line.

No. of points with integer coordinates lie inside
the triangle whose vertices are (0, 0), (0, 21),

(21, 0) is: [T Screening 2003]
(A)190 (B)185 (C)210 (D)230
Al \J021)

0,0) (21,0)

Equation of line joining (0, 21) and (21, 0) is
X+y=21

for interior points
Xx+y<2landx=0,y=0

Ox+y<21
=x=1,y=19
2, 18
3, 17
M M
M M
Y Y
19 1

S Y142434....419
19

= == [20] =190
5 [20]

:%[l+19]

Orthocentre of the triangle whose vertices are
A(0,0),B(3,4) &C(4,0)is [IIT Scr.2003]

3 5
®[53) ® 53]
(C) (3,12) (D) (2,0)
[Al
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Q.10

Sol.

Q.11

Sol.

A
B(3,4)
/- BY)
Al(0,0) (3,0 C(4,0)
1
y=mxwherem= ——
slope of BC
1
m= =
4
y= 1y
4
y=3
4
®Ox=3

.. orthocentre = [3, %)

A pair of straight line x> — 8x + 12 = 0 and

y? — 14y + 45 = 0 are forming a square. What is

the centre of circle inscribed in the square
[11T-Screening-2003]

(A)B2 (B)(74 (€& 7) ((D)O1I)

[C]

The lines given by x> —8x + 12 =0

arex=2&x=6

the lines given by y? — 14y + 45 =0

arey=5&y=9

~

y=9

y=5

X=2 X=6

Centre of the required circle is the centre of the
square.

.. Required centre is

[ﬁ’ﬂj = (4, 7)

2 2
Area of the triangle formed by the line x + y = 3
and the angle bisector of the pair of lines
X*—y?+2y=1is—  [lIT-Screening-2004]
A1 B)3 (©)2 (D) 4
[C]

Q.12

Here x* —y*+2y=1

=x—(yY'-2y+1)=0

= x* = (y—1)?

=>x=y-lorx=-y+1

Which could be graphically as shown in figure
1

(0.3)

X+y=3
---->angle
bisector

y=-x+1

Which gives angle bisector as
y=1landx=0

.. Area of region bounded by

Xx+y=3,x=0andy=1

:l X2xXx2=2
2
=2 sQ. unit.

A line passes through the point P(h, k) is
parallel to the x- axis. It forms a triangle with
the lines y = x & x + y = 2 of area 4h? then find
the locus of P. [11T 2005]
Sol. A line passing through P(h, k) and

parallel to
x-axisisy=k ............... @)
The other two lines given are

y=x ... (i1)

andx+y=2 veeen(idl)

Let ABC be the A formed by the points of
intersection of the lines (i), (ii) and (iii) as shown
in the figure.

xc |[POR 7
(2-kK) !

Then A(k,k), B(L,1) and C(2—k, k)

kK k1
AreaofAABC:% 1 1 1|=4h?
2-k k 1

Operating C,—C,, weget
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Q.13

Sol.

Q.14

Sol.

0 k
% 0 1 1=4h?
2-2k k

=S % [(2 = 2k)(k — 1)| = 4h?

= (k-1)?=4h’=k-1==%2h
—>k-1=2hork-1=-2h
—>k=2h+1lork=-2h+1

.. Locusof P(h,K)is y=2x+1lory=-2x+1

If f(x) = min{1, X%, x°}, then

AF'X)>0vxeR

(B) f(x) is continuous ¥ x € R

(C) f(x) is not differentiable for two values of x

(D) f(x) is not differentiable but continuous
VxeR

[B.D]

f(x) = min {1, X, x°}

[11T-2006]

y =f(x)

from graph f(x) is continuous every where but not
differentiable at x = 1
Hence Option (B) & (D) are correct
Alternate : obviously f(x) = x3 x <1
{1, x>1
M f(x) = 1= f(1) s0 (x) is continuous at

x =1 and as such f(x) is continuous V x € R
Further we note that f '(1-0) =3 and f'(1+0) =0
= f(x) is not differentiable at x = 1
Alsof'(X)exists Vx e R, x=1

Given an isosceles triangle, whose one angle is
120° and in-radius is~/3. So the area of

triangle is - [11T-2006]
(A) 4 (B)12+743
(C)7+124/3 (D)12-743

[B]

Area = ébzzA - (1)

By sine rule

siniZO": Si”30°3a:b\/§ .. (2)

Q.15

Sol.

Q.16

Nowr=%:> \/_=% .. (3

from (1), (2) and (3)
A=12+743

Let O (0, 0), P(3, 4), Q (6, 0) be the vertices of
the triangle OPQ. The point R inside the
triangle OPQ is such that the triangles OPR,
PQOR, OQR are of equal area. The coordinates

of R are [11T-2007]
4 2
A) | — B =
W) @l
4 4 2
©[>3) ®53)
[C]
Area of AOPQ = % 6) (4) =12
Let co-ordinate of R be (h, k)
Area of AOQR = %area of AOPQ
1 =1 _4
:>§(6) (k) =3 (12) = k 3
YA
P(3,4)
LRI
00, 0) 6,0
0 01
Area of AOPR = % h k 1= %(4h —-3K)
3 41

= %(4h —3k) = %(12)

=4h-4=8
=h=3

.. Thus, required point is R (3, %)
LinesL;:y—x=0and L,:2x +y =0 intersect

the line Ly : y+2 =0at P and Q, respectively.
The bisector of the acute angle between L; and

L, intersects L3 at R. [1IT-2007]
Statement-1 : The ratio PR : RQ equals
22 5

because




Edubull

Sol.

Q.17

Sol.

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 a correct explanation for
Statement-1.

(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 False

(D) Statement-1 is False, Statement—2 is True

[C]

P and Q are easily found as (-2, 2) and (1, — 2)

—OP=+8 &0Q=+5
By bisector property,

L;iy=xX
L,:2x+y=0 0 |r
P o
L3.y—2
0
PR _OP _8
RQ 0Q 5
_ 22
J5
=2\/§:\/§

= Statement(1) is clearly true.

The falsity of statement(2) follows from plane
geometry.

Consider three points P = (- sin (B — o), — cos ),
Q=(cos (p—a),sinP)and R =(cos (—a + ),

sin (3 —0)), where0<a, B, 6 < g Then -

[T 2008]
(A) P lies on the line segment RQ
(B) Q lies on the line segment PR
(C) R lies on the line segment QP
(D) P, Q, R are non-collinear
[D]
P=(-sin (B — o), — cos pB)
Q =(cos (B —a),sin B)
R =(cos (B —a +0),sin (B —0))

given O<a,[3,9<§

Slope of QR

m

sin(B—0)—sinp
cosB—a+0)—cos(3—a)

) ZCO{B—gj.sin(—zej
25in(B—a+g],sin£_29]
4y

m;y(let)

1:—

sin[B—owg]

Slope of PQ

m(let) =

sin 3 — (—cosp)
cos(B—a) —[-sin(B—a)]

sinf3 +cosp
sin(B—a)+cosB—a)

I
CO{B—AJ
sin(B—a +Zj

Now for m; = m,

So points are ‘‘non collinear’’

Consider the lines given by

L;:x+3y-5=0

L:3x—ky—-1=0

Ly:5x+2y—-12=0

Match the Statements/Expressions in Column-I
with the Statements/Expressions in Column-II
and indicate your answer by darkening
appropriate bubbles in the 4 x 4 matrix given in

the ORS. [11T 2008]

Column-I Column-I1

(A) Ly, Ly, Lgare concurrent, if  (P)k=-9

(B) One of Ly, Ly, Lyis parallel (Q)k=- g
to at least one of the other
two, if

(C) Ly, Ly, Lz formatriangle, if (R) k= %

(D) Ly, Ly, Lz do not form a (S k=5

triangle, if




Sol.

(A)

(B)

©)

(D)

Q.19

Sol. [B]

A->S;B->PQ;CQR;D->P,Q,S
L;:x+3y-5=0
L,:3x-ky-1=0
Ls:5x+2y—-12=0
For concurrent lines

1 3 -5

3 -k -1|=0
5 2 -12
= k=5
If L,is parallel to L,
§=_—1:>k:—9
k 3
IfLo||Ls

3.5 k=5

k 2 5
To form a triangle
k;at5,—9,_—6

5

To not to form a triangle

k=5,-9, -
5

A straight line L through the point (3, -2) is

inclined at an angle 60° to the line J3x+ y=1

If L also intersects the x-axis, then the equation
of Lis [11T-2011]

(A)y+ J3x+2-343 =0
(B)y— /3x+2+343 =0
(C) V3y-x+3+243 =0
(D) V3y+x-3+243 =0

Let the slope of the line is m

tan 60° = m+J§
1-+/3m
\/— A m+\/§
1-+/3m

So, m+ /3 =+ \/5(1—\/§m)

m+\/_:J§—3m m+\/_:—\/§+3m

m=0 m= \/§
hence line hence line
y=-2 y+2=+3(x-3)

yf\/§x+2+ 3J3 =0

as line intersects x-axis

Solinewillbe, y— /3x+2+ 33 =0

Edubull
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EXERCISE # 5

Q.1

Sol.

Q.2

Sol.

Q.3

Sol.

The straight line 5x + 4y = 0 passes through the
point of intersection of the straight lines
X+2y-10=0and 2x+y+5=0. [T/F]

[1IT 1983]
Intersection of
X+2y-10=0 (1)

and 2x+y+5=0 ~..(2)
be P(a, b)
Solving (1) & (2), we get

20 25
X=—— andy= —

3
So, P(a, b) = [—ﬁéj

3 3

Now if 5x + 4y =0 .(3)

passes through P, then it should satisfy.

So, 5 _20 +4 2
3 3
_100 100 _,
3 3
= It P satisfies (3)

5x + 4y = 0 passes through point of
intersectionof x + 2y —10=0and 2x+y+5=0

Given the points A (0, 4) and B (0, —4), the
equation of the locus of the point P(x, y) such
that |[AP — BP| =6 is.............. [1IT-83]
Let P = (x, y) then by given condition

X2+ (=22 — X% +(y+4)2 | = 6

= ,lx2+(y—4)2 =6+ \/x2+(y+4)2

=X +y —8y+16=x*+y*+8y+ 16 + 36

+124/x% +y? +8y+16

= (—4y—9)>=9 (x* + y* + 8y + 16)
= 9’ - 7y*+63=0
. locus is 9x? — 7y* + 63 = 0

The end A, B of a straight line segment of
constant length ¢ slide upon the fixed
rectangular axes OX, OY respectively. If the
rectangle OAPB be completed, then show that

the locus of the foot of the perpendicular drawn
2 2 2

from P to AB is x3 + yE: c3. [HT 1983]
Let the coordinates of A and B be (a, 0) and

(0, b) on the axes so that its equation is X +% =1
a

Q.4

Sol.

orbx+ay—ab=0 - (1)
AY
P(a, b
0,b)B (@b)
0
N N
e A
@ M Aa, 0)’X

By given condition AB=C

ora’+hb?=c? .. (2)

Again if P be the vertex of rectangle then point P
is (a, b). If (h, k) be the foot of perpendicular from

P (a, b) on AB then h-a_k-b
1/a 1/b
14 a%h?
i+i a’ +b?
a2 bZ
2.2 3
h:a_z—bzz a_ZOra:(CZh)IIS
a“+b c

similarly, b = (c?k)™*
from (2), put a & b values, we get
C4/3 (X2/3 + y2/3) - CZ

2/3 213 _ 213

orxC+y*t=¢ (Proved)

One of the diameter of the circle circumscribing
the rectangle ABCD is 4y =x + 7. If A and B
are the points (-3, 4) and (5, 4) respectively,
then find the area of rectangle. [11T 1985]
Let O be the centre of circle and M is the mid-
point of AB

A
(_3| 4)

M B (5, 4)

o

D i
(a,b) |
Then OM L AB = M (1, 4)
Since slope of AB=0
Equation of straight line MO is x = 1 and
equation of diameter isdy =x +7
= centre is (1, 2)
Also O is the mid-point of BD

(a +5 b+4
—| 22

2 2 ):(1’2)
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Q5

Sol.

Q.6

Sol.

=a=-3,b=0
* AD= (3432 +(4-0)2 =4
AB= 64+0=8

Thus, area of rectangle
=8 x4 =32 sg. unit.

Three linespx+qy+r=0,gx+ry+p=0and
rx + py + g =0 are concurrent if [I11T 1985]
Ap+q+r=0

(B) p*+ 0’ +r*=pr+rp+pq

© p*+’+r’=3par

(D) None of these

[C]
px+qy+r=0,gx+rp+p=0,rx+py+q=0
are concurrent if

pqr

q r p=0

rpq

apply C;, > C; + C, + C3
p+gq+r g r

= |p+g+r r p/ =0
p+g+r p q

= (P+q+n @+’ +r—pg—qr—rp) =0
=p’+q°+r’-3pgr=0

=p*+ g+’ =3pqr

The orthocentre of the triangle formed by the

linesx+y=12x+3y=6and4x-y+4=0
lies in the quadrant number............ [HT 1985]

4x—y+4 =0
Let AP and BQ be the altitudes.
equation of line passing through point A is
x+y-1)+A(2x+3y-6)=0
=>X([1+20)+y(1+30)-1+(-61)=0
But AP | BC.

2h+1 _
and {_[3k+1j} x{4}=-1

=>8\L+4=31+1
}L:_E
5

and equation of lines AP is

Q7

Sol.

x(1—§)+y(l—g) -1+6x 3 =0
5 5 5

= —-Xx-4y+13=0
Xx+4y=13 ... (1)
Similarly line BQ
2X+3y—6+pu(dx-y+4)=0
= X@+4w)+y@-p)-6+4u=0
But BQ L AC.so

[Eps

=>4p+2=-3+u=p= —g

and equation of line BQ

X[Z—EJ+y(3+§J— _ 2 =0
3 3 3

~14x+ 14y - 38=0

7X-7y+19=0
19
X—y=-— ... 2
Yoo 2

Solving equation (1) & (2)
Coordinates of orthocenter are

no (200 109
35 35
Which lies in 1% quadrant

Two sides of a rhombus ABCD are parallel to
the linesy = x + 2 and y = 7x + 3. If the
diagonals of the rhombus intersect at the point
(1, 2) and the vertex A is on the y- axis, find
possible coordinates of A. [T 1985]
A being on y- axis may be chosen as (0, a). The
diagonals intersect at P(1, 2). Again we know that
diagonals will be parallel to the bisectors of the
two sides.

A0, a)

90°
I
P, 2) /P

C
e X—y+2 :i7x—y+3

J2 52

.. dy is parallel to x + 2y — % =0

and d, is parallel to 2x —y + %= 0
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Q38

Sol.

The vertex A could be on any of the two

diagonals. Hence slop of AP =2 or —%

1]
N
o
-

|

|
fob)

1]
o

N | o

.. Ais (0, 0) or (0, 5/2).

The equations of the perpendicular bisectors of the
sides AB & AC of atriangle ABCarex—y +5=0
and x + 2y = 0, respectively. If the point A is
(1,-2), find the equation of the line BC.[I11T 1986]
Let the coordinates of B and C be (x;, y1) &
(X2, Y2) respectively. Let m; and m, be the slopes
of AB and AC respectively, then

m, = slope of AB = y1+2
Xl—l

_ _Y2+2
m, = slope of AC= =—=—
X2 -1
Al -2)

‘x—y+5:0

B(xq, y1) C(x2,Y2)
Let F and E be the mid-point of AB and AC
respectively. Then, the coordinate of E and F are

E X2+1,y2—2 B X1+1,y1—2

2 2 2 2
respectively.
Now F liesonx—-y+5=0

X1_+17 yl—_2:75

2 2
:>X1—y1+13=0 (1)
since AB is perpendiculartox -y +5=0
.. (slope of AB) (slopeof x —y+5=0)=-1

=>yi+2=-x+1

=X+y;+1=0 -(2)
Solving (1) and (2), we get

X =—7,y1=6 .. Bis(-7,6)

Now, E lieson x + 2y =0

Lty g0

=>X;+2y,-3=0 ..(3)
Since AC is perpendicular to x + 2y =0

Q.9

Sol.[D]

Q.10

Sol.

(slope of AC). (slope of x + 2y =0) = -1
_ Y242 (_ijzl

X9 -1 2
32X2—y2:4 (4)
Solving (3) and (4), we get

X—Eandy-E
"5 5

. Cis E'E
55

.. Equation of BC is

=-23(y-6)=14 (x+7)
= 14x+23y-40=0

The points (o, gj (1, 3) and (82, 30) are

vertices of

(A) an obtuse angled triangle
(B) an acute angled triangle
(C) aright angled triangle
(D) None of these

Since for points (0, 8/3), (1, 3) and (82, 30)

[1IT 1986]

0 8/3 1
:% 1 3 1| =0
82 30 1

.. points are collinear.
.. option (D) is correct answer.

All points lying inside the triangle formed by
the points (1, 3), (5, 0) and (-1, 2) satisfy

[1IT 1986]
(A)3x+2y=0 (B) 2x+y-13>0
(C)2x-3y-12<0 (D)-2x+y=>0
[A, C]
3X+2y>0 « Q)

where (1, 3), (5, 0) and (-1, 2) satisfy (1)
again 2x + y — 13> 0 is not satisfied by (1, 3)
- (B) is false.

2x—-3y-12>0

is satisfied for all points.

- (C) is true.

2x+y>0

is not satisfied by (5, 0)

.. (D) is false.
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Q.11

Sol.

Q.12

Sol.

Q.13

Sol.

IfP=(,0),Q=(10) and R = (2, 0) are

three given points, then locus of the point S

satisfying the relation SQ® + SR? = 2SP?, is-
[11T 1988]

(A) a straight line parallel to x-axis

(B) a circle passing through the origin

(C) a circle with the centre at the origin

(D) a straight line parallel to y-axis

[D]

Let S(x, y)

. SQ? + SR? = 2SP?

= (x+1)°+y*+ (x 2 +y* =2 {(x-1)* +y*}

SXH2X+1+ Y+ X —Ax+ 4+ Y

:2{x272x+1+y2}:2x+3:0:x:7%
= a straight line parallel to y- axis.

The lines2x + 3y +19=0and 9x + 6y -17 =0
cut the coordinate axes in concyclic points.
[T/F] [1IT 1988]
Let line 2x + 3y + 19 = 0 cuts axes in the points A
and B, and line 9x + 6y — 17 =0

cuts in the points C & D.

& OA=?, OBzg

3
OC:E,OD:E
9 6

Clearly OA.0OC=0B.0OD
= points are concyclic

LinesLy=ax+by+c=0and L,=Ix+my+n=0
intersect at the point P and make an angle 0
with each other. Find the equation of a line L
different from L, which passes through P and
makes the same angle 6 with L. [11T 1988]
Since, the required line L passes through the
intersectionof Ly =0and L, =0

\/ y
A Rs0 s
(MM)/K .
L

So, the equation of the required line L is

L; +AL,=0
ie.(@x+by+c)+A (A+my+n)=0....(i)
where A is parameter.

since, L, is the angle bisector of L = 0 and
L2:O

Q.14

Sol.

*. any point A(Xy,y;) on L; is equidistant from L
=0and L, = 0 So, it must satisfy the equation of
L, i.e. ax; + byl +¢,=0
I Mxatmys+nf_

22 +m?
| (ax1 + byq +¢) + A(AX1 +my; +n) |
J@+22)? + (b +2m)?

But A(Xy,y1) lies on L;. So, it must satisfy the
equation of L1 i.e. axy+by;+¢c = 0 substitute
ax; + by, + ¢ =0 in (ii), we get
[IXg+my;+n| _ 10+A(IXq +my; +n)

Vi2em2 @+ a2+ (b+am)?
= A2 (A + m?) = (a+A))? + (b+Am)?
_ (@%+b?)

~ 2(ar+bm)

Substituting the value of A in (i) we get
(@% +b?)
2(ar+bm)
or 2(an+bm) (ax+by+c) — (a?+b%) (Ix+my-+n)=0
as the required equation of line L.

(ax + by +¢) - (AX+my+n)=0

Line L has intercepts a and b on the coordinate
axes. When the axes are rotated through a given
angle, keeping the origin fixed, the same line L
has intercepts p and g, then [1IT 1990]
(A)a" +b*=p*+¢’

1 1 1 1
B —+ — = — + —
()aZ b2 p q2
(C)a’+p*=b"+q’

1 1 1 1
(D)¥+F:b2 +?
[B]

Since the origin remains the same. So, length of
the perpendicular from the origin on the line in its

position Xe Y= land XY= 1 are equal.
a b P q
Therefore,
1 _ 1

Q_
)
N"_‘
O
I\J‘H
g_
o]
N‘H
+
o]
NI




Q.15

Sol.

Q.16

Sol.

Straight lines 3x + 4y = 5 and 4x — 3y = 15
intersect at the point A. Points B and C are
chosen on these two lines such that
AB = AC. Determine the possible equations of
the line BC passing through the point (1, 2).

[HT 1990]
Let m; and m, be the slopes of the lines
3x + 4y = 5 and 4x — 3y = 15 respectively.

A
olC
I.Irl)
' 1450
>
i
3 450
ABx+4y-5=0 B~

Then, m;= —% and mzzg clearly mym,=—1

.. lines AB and AC are at right angles. Thus the
triangle ABC is a right angled Isosceles triangle.
Hence the line BC through (1, 2) will make an
angle of 45° with the given lines. so the possible
equations of BC are

+ (o)
y-2= m +tan45 (x—1)
1pmtan45°
where, m = slope of AB = -3/4
21
o>y-2=—"F(x-1
y l;,t(—3/4)( )
-3+4
=>y-2= x—1
y 4+3 ( )

>y-2= %(x—l)andy—2=—7(x—1)
=X-7y+13=0and7x+y-9=0

A line cuts the x-axis at A(7, 0) and the
y-axis at B (0, -5). A variable line PQ is drawn
perpendicular to AB cutting the x-axis in P and
the y-axis in Q. If AQ and BP intersect at R, find

the locus of R. [T 1990]
The equation of the line AB is
X 'y _ .
= + my L e (M
or5x—7y =35
Equation of line perpendicular to AB is
TX+5y =L (i)
It meet x-axis P(A/7, 0) and y-axis Q(0,A/5)

The equation of lines AQ and BP are ; +57y =1

Q.17

Edubull
andY—X—y—

5" 1 respectively.

Let Q(h, k) be their point of intersection
thenE +% :1andm—5 =1
7 A )

= Sik (1—2} = % (1+§j [on eliminating A ]
—h(7—h) =k (5 +K)

=h?+Kk -7h+5k=0

Hence, the locus is x> + y* — 7x + 5y = 0

Find the equation of the line passing through
the point (2, 3) and making intercept of length
2 units between the lines y + 2x = 3 and
y+2x=5. [HT 1991]

Sol.

A C
y+2x=5

y+2x=3
L
y+2x=3
2 2/45
5 y+2x=5
(2.3)

Let L makes an angle o with the given parallel
lines and inetercept AB is of 2 units.
As, distance between || lines

- 5-3 2

a5
245 _ 1

cosina = —

2 5

2 1
cosa = — and tano. = =
J5 2

= equation of st. line passing through (2, 3) and
making an angle o withy + 2x =5 is

y_
—— =tan (0 %
— (0% 0)

3

2

y—-3 _ tanf+tana
X-2

:> =
1-tan6tana
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Q.18

Sol.

Q.19

Sol.

Q.20

y—-3 _ tanf-tana
and =
Xx—2 l+tanOtana

N s R R A
X-2 4 X—2 0
= 3x+4y=18and x=2

= Xx—-2=0and 3x+ 4y =18

Show that all chords of the curve
3x? — y* —2x + 4y = 0, which subtend a right
angle at the origin, pass through a fixed point.
Find the coordinates of the point.  [I1T 1991]
The given curve is
-y’ —2x+4y=0
Let y = mx + ¢ be the chord of curne (i) which
subtends right angle at origin. Then the combined
equation of lines joining points of intersection of
curve (i) and chord y = mx + ¢ to the origin, can
be obtained by the equation of the curve
homogeneous i.e.

3x2 —y? — 2x (_y _me) + 4y (_y _me) =0

= 3cx? — cy? — 2xy + 2mx® + 4y* — 4mny = 0

= (Bc+2m)x*—2(1+2m)y + (4—c)y* =0

As the lines represented are perpendicular to each
other

. coefficient of x? + coefficient of y* = 0
=3c+2m+4-c=0=c+m+2=0

on comparing withy = mx + ¢

= y = mx + ¢ passes through (1, -2)

= (1, -2) is the reqd.

Let the algebraic sum of the perpendicular
distance from the points (2, 0), (0, 2) and
(1, 1) to a variable straight line be zero; then
the line passes through a fixed point whose
coordinates are .................. [HT 1991]
Let the equation of variable line is
L:ax+by+c=0

and given

2a+0+c 0+2b+c a+b+c | _
+ + =0

{\/a2+b2J [\/a2+b2} [\/a2+sz

3a+3b+3c=0

= a+b+c=0

= a(l)+b(@)+c=0

& line ‘L’ always passes through (1,1)

If the sum of the distances of a point from two
perpendicular lines in a plane is 1, then its
locus is [1IT 1992]

Sol.

Q.21

Sol.

(A) square

(B) circle

(C) straight line

(D) two intersecting lines

[A]

By the given conditions, we can take two
perpendicular lines as x and y-axis, if (h, k) is any
point on the locus then |h| + |k| = 1 therefore the
locusis |x| + |y| = 1.

This consists of a square of side 1. Hence the
required locus is a square.

Determine all values of o for which the point
(o, @) lies inside the triangle formed by the
lines

2x+3y-1=0
Xx+2y—-3=0
5x -6y-1=0 [HT 1992]

Solving the equations in pairs, we set the vertices

of the triangle as A(Ezj B(llj C(-7, 5),
48 39

if the given lines be BC, CA, AB respectively.

Putting the coordinates in the opposite sides, we

get the results +, —, — respectively. Hence we write

the equations by multiplying by — sign so that all

the results are +, +, +.

. BC:2x+3y—-1=0,CA:—x-2y+3=0

AB:-5x+6y+1=0

Now the points A, B, C are on the positive sides

of the triangle whose revised forms of equations

are written above. If the point (a, o) lies inside

the triangle then the results obtained by putting

the coordinates in the revised form of equations

will be all positive.

5 200+ 30— 1= +ive

or (a+1) (3o —1) = +ive .. (1)
—o— 202 +3=+ive

(20, + 3) (0. —1) = —ive (2
— 50+ 602 + 1 = +ive

(3o -1) (200 1) = +ive . (3)

1) =a<-lora>1/3

(2):>—g<a<1
(3):>0L<i ora > 1
3 2

.'.—§<a<—1and l<oL<1
2 2

e[ 32
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Q.22

Sol.

Q.23

Sol.

A line through A (-5, —4) meets the lines
X+3y+2=0,2x+y+4=0andx-y-5=0
at the points B, C, and D respectively. If
(15/AB)? + (10/AC)* = (6/AD)?, find the
equation of the line. [HT 1993]
Any line through A(-5,— 4) is

y+4=tand (x+5) ... )
orx—+5:y—+4:r1:r2:r3
cos6 sin®

for B C D

B,C,D lie on the given lines respectively, where
rr=AB,r,=AC,r;=AD
axy +by;+c¢
acoso+bsin6

for B which liesonx +3y+2=0

_ 1(-5)+3(4)+2

~ c0s0+3sin0

15

c0s0+3sin®

or E = cos0 + 3sind
AB
similarly, 1 2c0s0 + sind
AC

and i = c0s0 — sind
AD

Hence from the given relation
(cos0+3sinB)? + (2c0s0 + sinB)? = (cosO — sind)?
or 4 cos’0 + 12 sind cose + 9sin’0 = 0
or (2cos0 + 3sinB)’> = 0 .. tand = —2/3
from (i), the equation of the line through A is
2

+4=—— (Xx+5
y 3 X9

or2x+3y+22=0

The vertices of a triangle are A (-1, -7),

B (5 1) and C (1, 4). The equation of the

bisector of the ZABC is........ [T 1993]
B(5,1)

0[]0

A(-1-7) D C(1,4)

AD _AB _(B+1)*+(1+7)> 10 )

DC BC [5-1?+@-4? 5

=

3|5

2
1

Q.24

Sol.

Q.25

Sol.

2+1" 2+1

33

& the equation of bisector (BD)

I

23— | x-5)
-5
3

Coordinates of point D = (2_1 8_7J

= X-7y+2=0

The locus of a variable point whose distance

from (-2, 0) is % times its distance from the

Iinex:—g is - [11T 1994]
(A) ellipse (B) parabola
(C) hyperbola (D) None of these
[A]
Let variable point is (h, k)
2 (h+9/2
h?+2)2+k? = £ [ j
V( ) 3\
= Jn?i2? 42 =2 (h +3J
3 2
2h+9

= (h?+2)% +k? =
on squaring
= (h+2)*+K* = % (2h +9)?

= 9{h® + k? + 4h + 4} = 4h? + 81 + 36h
= 9h? + 9k® + 36h + 36 — 4h” 81 -36h = 0
= 5h? + 9k’ = 45
h? k2 o .
= —+ —=1 which is an ellipse.
9 5
The equations to a pair of opposite sides of
parallelogram are x> — 5x + 6 = 0 and
y? — 6y + 5 = 0, the equations to its diagonals
are [T 1994]
(A)x+4y=13,y=4x-7
(B)4x+y=13,4y=x-7
(C)dx+y=13,y=4x-7
(D)y—-4x=13,y+4x=7
[C]

X*-Bx+6=0=>x=2,x=3
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Q.26

Sol.

Q.27

Sol.

y’6y+5=0=y=1y=5
D C

A B
.. vertices of parallelogram ABCD is given by
A(2, 1), B(2,5), C(3,5),D(3,1)
Equation of diagonal AC is
y-1= :;;(X—Z):>4x—y:7:>y:4x—7
Equation of diagonal BD is

y-5= ﬂ(x—2):>4x+y:13
3-2
SLAx+y=13andy=4x-7

The orthocentre of the triangle formed by the
linesxy=0andx+y=1is [T 1995]

A) [léj(B) (iéj(c:) 0,0) (D) [1 1}

2 3 44
)
[C] ’
Xx+y=1
(0, 0) (1, 0)

The formed triangle is right angled triangle.

.. its orthocentre is the point where right angle is
formed i.e. origin.

Therefore, orthocentre is (0, 0)

A rectangle PQRS has its side PQ parallel to
the line y = mx and vertices P, Q and S on the
linesy=a,x=band x = - b, respectively.
Find the locus of the vertex R. [IIT -96]

Yy

A\ N

¢ Q(b.a)

S(-h,k)

Q.28

Let the co-ordinate of Q be (b, o) and that of
S be (b, B) suppose PR and SQ meet in G. Since
G is mid-point of SQ, its x-co-ordinate must be O.
Let the co-ordinate of R be (h, k). since G is mid-
point of PR, the x-coordinate of P must be —h, and
as P lies on the line y = a, the co-ordinate of P are
(—h, a). since PQ is parallel to y = mx slope of PQ
=m

Again RQ L PQ
1
Solpe of RQ=- —
m

k-a 1
= —— =— =
h-b m
From (i), we get
a—a=m(b+h)
= a=a+mb+h)......... (iii)

and from (ii), we get

k—a=— = (h—b)
m

:>0L=k+i(h—b) ............... (iv)
m
From (iii) and (iv)
atm((+h)=k+ i(h—b)
m

= am + m’(b + h) = km + (h — b)
=m?(b+h)+m@-k)+(b-h=0
= (Mm?-1)h-mk+b(m’+1)+am=0

.. locus is
(m?—1)x —my + b(m?+ 1) +am =0

The diagonals of parallelogram PQRS are
along the lines x + 3y = 4 and 6x — 2y = 7.
Then PQRS must be a [11T-1998]
(A) rectangle

(B) square

(C) cyclic quadrilateral

(D) rhombus




Edubull

Sol.

Q.29

Sol.

Q.30

Sol.

Q.31

[D]
@slopeofx+3y=4is—%

and slope of 6x -2y =71is 3

Therefore, these two lines are perpendicular
which  shows that both diagonals are
perpendicular. Hence PQRS must be a rhombus.

If the vertices P, Q, R of a triangle PQR are

rational points, which of the following points of the

triangle PQR is (are) always rational points (s) ?
[11T-1998]

(B) Incentre

(D) Orthocentre

(A) Centroid

(C) Circumcentre
[A, C, D]

Since the coordinates of the centroid are given by

(X1+X2+X3 y1+y2+y3j the centroid is
3 ’ 3

always a rational point also circumcentre and
orthocentres are rational.

If X1, X2, X3 as well as ys, Y», ys are in G.P. with
the same common ratio, then the points (X1, Y1),
(X2, ¥2) and (Xs, Ya) [11T-1999]
(A) lie on a straight line

(B) lie on an ellipse

(C) lie on a circle

(D) are vertices of a triangle

[A]

X1, Xo, X3 are in G.P.

Let common ratio is r

oo Xy, Xqf, Xr% are in G.P.

Similarly, yi, ¥», ys are in G.P. with common ratio
r

Y1, Yaf, Yar are in G.P.

X1 Xy X3 X1 Xqf x1r2
% Yi Y2 Y3 =% yi yar yar?
1 1 1 1 1 1
1 r r?
= 1xlyl 1 r r?|=0
2 11 1

2 (Xg, Vo) (X2, Vo), (X3, Ys) lie on a straight line.

Let PQR be a right angled isosceles triangle,
right angled at P(2, 1). If the equation of the
line QR is 2x + y = 3, then the equation
representing the pair of lines PQ and PR is-

[11T-99]
(A) 3x* — 3y” + 8xy + 20x + 10y + 25 =0

Sol.

(B) 3x? —3y?* + 8xy — 20x — 10y + 25 =0
(C) 3x* —3y* + 8xy + 10x + 15y + 20 = 0
(D) 3x*—3y* — 8xy — 10x — 15y —20=0

[B]
R
2Xx+y=3
O
PD m O
Let m be the slope of PQ then
tan 45° = m——(—2)
1+m(-2)
_ | m+2
1-2m)
m+2 _ N
1-2m

>m+2=1-2m or -1+2m=m+2
=>m=-1/3orm=3

As PR also makes £ 45° with RQ.

.. The above two values of m are for PQ and PR

.. Equation of PQ is
1
—1=->=(x-2
y 3 -2

=>3y-3=—-x+2
x+3y-5=0
and equation of PR is
y—-1=3(x-2)
= 3x-y-5=0
.. combined equation of PQ and PR is
(x+3y-5(3x-y-5)=0
= 3x?— 3y? + 8xy — 20x — 10y + 25 =0
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EXERCISE #1
QNo. [ 1| 2| 3| 4|56 7|8]9|10(11]|12|13]14|15(16|17 |18 19|20 21| 22
Ans. c{B|C|D|A|D|A|D|(C|[B|D|A|JC]J]A|A|lA|(B|(B|[D|[B|]A]A
QNo. [ 23| 24| 25| 26|27 (28|29 |30]31|32(33]|34)|35]36|37(38|39|40] 41|42/ 43| 44
Ans. B|IB|A|B|A|[A[B|C|A|B|B|A|D|A[B|[D|B|A|JA|A|D]|A
45, False 46. False 47. False 48. 1 49. 7 50. (p, Q) 51. -2
52.(5/2,1/4) 53.2 54.2
EXERCISE # 2
(PART-A)
Q.No.| 1 3 4 5 6 7 8 9 (10] 1112 13| 14| 15| 16
Ans. | DI A|C|A|B|A]| B DIB|AJA]J]C|[C|A]A
QNo.| 17118 19| 20| 21| 22| 23|24 | 25] 26| 27 28|29 ]30] 31| 32
Ans. | B B|D|B|A|[D|B|J]A|JA|A|[A|D]JA]A]|A
(PART-B)
Q.No.[ 33 34 35 36 37 38 39 40 41 42 43
Ans. | BC |ABC|ABCD|BD|AC|BD|AB|AC| AB| AC| AB
(PART-C)
Q.No. | 44 | 45 | 46 | 47
Ans. Al C B D
(PART-D)
48. A>S;B>P;C>Q;D—>R 49. A>P;B>Q;C>R;D>S
50A—>R,S;B—>P,Q;C—>S;D—>Q 51A->R;B>P;C—>S;D>Q
52A—>S;B>R;C->P;D>Q
EXERCISE # 3
2. (1,-1) or (-2, -10) 3.(0,-7), (8,-1) 5. (4,3),(7,-2)
6. x> +y*—30x— 30y +281=0 7. 9+ 10y —6xy—9\°=0 0. 33130 , 931120
2 4 2 4 4)\4
180 468
10.x-y=1,3x-y+3=0 11.3x -4y + — =0;12x -5y = ——— 12.3x+y+9=0
Y Y Y V130 Y V130 Y
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13. B(5, 1), C(- 3, 4) 14.x-y=0 15. 91
17.C G tj , B(_?Z t, %t] 19.(1,1), (J2-1, y2-1) 21 x*+y*—hx—ky=0
22.6X°—xy -y’ —x—12y—-35=0 23.x+2y—-7=0,x-4y=1,x-y+2=0
24. X% —6xy—y* +10x +10y—15=0  25.17x—10y =0 26. (A) 27. (B) 28. (C)
29. (B) 30. (C) 31. (B) 32. (B) 33.(C) 34. (D) 35. (C)
36. (A) 37. (B)
EXERCISE #4
1. (D) 2. (A) 3.(D) 4. (B) 5. (C) 6. (D) 7.Xx-3y+5=0
8. (A) 9. (A) 10. (C) 11. (C) 12.4x° = (y - 1)° 13. (B,D)
14. (B) 15. (C) 16. (C) 17. (D) 18.A—>S;B—>PQ;C—>R;D—>PQS
19. (B)
EXERCISE #5
y2 X2
1. True 2. 5 7: 1 4.32sq.units 5. (A,B,C) 6. 1* quadrant 7. (0, 0) or (0, 5/2)
8. 14x+23y—40=0 9. (D) 10. (A,C) 11. (D) 12. True
13. (@® + b%) (Ix + my + n) =2 (a/ + bm) (ax + by + ¢) = 0 14. (B) 15.X—7y +13=00r7x +y-9=0
16. X2 +y*—7x +5y =0 17.3x+4y-18=00rx—2=0 18.(1,-2) 19. (1, 1) 20. (A)
2l.a e (—%,—1} U (%1] 22.2x+3y+22=0  23.x-7y+2=0 24. (A) 25. (C)
26. (C) 27.(m?~1)x-my+b(m’+1)+am=0 28. (D) 29.(A.CD) 30.(A) 31. (B)




