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(1) Find the parametric equations of the line passing through A(3, -2) and B(-4, 5)

<> —> _
and hence express AB, AB and AB as sets.

v d
Ans : Parametric equations of AB are x = =7t + 3, y=7t = 2, t € R.

©
Further AB = {(-7t + 3, 7t - 2) It € R},

%
AB = {(-7t+3, Tt-2)1t>0, t e R}
and AB = {(-7t +3, 7t-2)10<t<1, teR}|

(2) If the length of the perpendicular segment from the origin is 10 and o = - 5_6n’ then

find the equation of the line.
[ Ans: J3x + y +20 =0]

(3) Ifthe lines 3x +y+4 =0, 3x +4y - 15 =0 and 24x - 7y - 3 = 0 contain the
sides of a triangle, prove that the triangle is isosceles.

(4) Find the co-ordinates of the point at a distance of 10 units from the point (4, -=3) on
the line perpendicular to 3x + 4y = 0.

[Ans: (10, 5), (-2, -11)]

(5) A(xq, y1) and B(x2, y2) are points of the plane. If the line ax + by + ¢ = 0 divides
AB, find the ratio in which it divides AB from A.

axq + byq + ¢
axo + by + ¢

{Ans:}»:1=- . ax2+by2+c¢0}

(6) If the sum of the intercepts on the axes of a line is constant, find the equation satisfied
by the mid-point of the segment of the line intercepted between the axes.

[Ans: x + y = k, where 2k = constant sum of the intercepts ]

(7) Find k if the lines kx -y -2 =0, 2x + ky - 5§ =0 and 4x -y - 3 =0 are
concurrent.
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(8) Among all the lines passing through the point of intersection of the lines x +y - 7 =

0 and 4x - 3y = 0, find the one for which the length of the perpendicular segment on
it from the origin is maximum.

[Ans: 3x + 4y = 25 = 0]

(9) Prove that the product of the perpendicular distances of the line 5cose + %sine = 1
a
from the points [i\/ a2 - b2, 0) is b2
(10) Prove that if Imq # I1m, n # ni and 12+ m? = 112 + m12, then the lines

Ix+my+n=0 /Ix+my +n=0 IXX+my+n=0 and 1x + miy + n=20
form a rhombus.

(11) Prove that the lines (a2 - 3b2)x? + 8abxy + (b2 - 3a2)y? = 0 and ax + by + ¢ = 0,

c2

c # 0 contain the sides of an equilateral triangle whose area is 2 >
J3 (a% + b?)

(12) Two lines are represented by 3x? - 7xy + 2y2 = 14x + 13y + 15 = 0. Find the measure
of the angle between them and the point of their intersection.

ane: 3 (2 -3)]

(13) If the intercepts on the axes by the line xcosa + ysina = p are a and b, prove
that a2 + b2 = p'2.

(14) Given A(2, 2), B(0, 4) and C (3, 3), find the equation of (i) the median of
triangle ABC through A, (ii) the altitude of triangle ABC through A (iii ) the

perpendicular bisector of BC and (iv) the bisector of £ BAC.

[Ans: (i)3x +y =28, (ii)3x -y =4, (iii) 3x-y=1 and (iv) x = 2]

(15) Equations of the two of the sides of a parallelogram are 3x - y - 2 = 0 and
x=y =1=0 and one of its vertices is (2, 3). Find the equations of the remaining
sides.

[Ans: x =y +1=0, 3x -y =-3=0]
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(16) A line passes through (ﬁ, -1) and the length of the segment perpendicular to it
from the origin is V2. Find the equation of the line.

[Ans: (V3 +1)x + (V3 =1)y=4, (V3 -1)x - (V3 +1)y=4]

(17) Find the equation of a line through (2, 6) if the length of the perpendicular segment
to it from the origin is 2.

[Ans: x =2, 4x - 3y + 10 = 0]

(18) Find the equation of the line which passes through (3, -2) and which makes an angle
of 60° with the line V3 x +y = 1.

[Ans: y+2=0, y=-+/3x+2+3/3 =0]

(19) Find the equation of the line which passes through (3, 4) and which makes an angle
of 45° with the line 3x + 4y = 2.

[Ans: x =7y + 25 =0, 7x +y = 25 =0]

(20) Find the points on 2x + y = 1 which are at a distance V5 from (1, =1).

[Ans: (0, 1), (2, -3)]

(21) Find the points on 2x + y = 1 which are at a distance 2 from (1, 1).

o (3]

(22) A line intersects X- and Y-axes at A and B respectively. If AB = 10 and 30A = 4 OB,
then find the equation of the line.

1

0| w
—

o

(Ans: *3x *4y = 24)
(23) The points (1, 2) and (3, 8) are a pair of opposite vertices of a square. Find the

equations of the lines containing its sides and diagonals.

(Ans: x =2y + 3 =0, x=-2y+13 =0, 2x +y =-4=0, 2x +y - 14 = 0,
3x=-y=1=0, x+3y -1 =0)

Wwww. schrooinotes4uw. conv
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(24 ) An adjacent pair of vertices of a square is (=1, 3) and (2, -1). Find the remaining
vertices.

[Ans: (6!2)’ (3’6)’ ('2! '4)! ('5!0)]

(25) Find the equations of the lines passing though (-2, 3) which form an equilateral
triangle with the line J3x - 3y +16 = 0

(Ans: x +2 =0, x + ﬁy+2-3\/_3 =0)
(26) Area of triangle ABC is 4. The co-ordinates of A and B are (2, 1) and (4, 3). Find
the co-ordinates of C if it lies on the line 3x -y - 1 = 0.

[Ans: (2,5), (-2, -7)]

(27) Find the equation of a line passing through (2, 3) and which contains a segment of
length 2 between the lines 2x + y -5 =0 and 2x + y - 3 = 0.

[Ans: 3x + 4y - 18 = 0, x = 2]

(28 ) Show that the centroid of triangle ABC lies on the line 21x + 27y - 74 = 0 if C lies
on 7x + 9y - 10 = 0 and A and B have co-ordinates (6, 3) and (-2, 1).

(29) If 1 + = k, then prove that all lines X + 1 pass through a fixed point.
a a

o 2 N
T <

(30) Prove that if a + b + ¢ = 0, and b> # ac, c> # ab and a’ # bc, then the lines
ax + by + ¢ =0, bx +cy +a=0 and cx + ay + b = 0 are concurrent and find
their point of concurrence.

[Ans: (1, 1)]

(31) Find the co-ordinates of the foot of the perpendicular from the origin on the line
X =1
b

2 2
ab a“b
Ans : ,
[ [a2+b2 a2+b2]]
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(32 ) Without finding the point of intersection of the lines x - 2y - 2 = 0 and
2x = 5y + 1 = 0, find the equation of the line passing through that point and
satisfying the given conditions:

(i) whose both intercepts are equal,
(ii) whose sum of the two intercepts is zero, but their product is not zero,
(iii) whose distance from origin is 13 units and

(iv) for which the product of both intercepts is = 30.

[Ans: (i) x+y=-17=0, 5x = 12y, (ii) x -y -7 =0, (iii) 12x + 5y - 169 = 0,
(iv) 5x = 6y = 30 = 0, 5x - 24y + 60 = 0]

(33) Find the points on the line 3x - 2y - 2 = 0 which are at a distance 3 units from
3x + 4y - 8 = 0.

v (-5:-3) (¢

(34) Prove that X - y2 - 2xytan 6 + 2ay sec 9 - a?=0 represents a pair of lines and find
their point of intersection.

N |~

[Ans: (asin6, acos9)]

(35) Find the measure of the angle between the lines

(cosza - cosze)x2 - Xy sin 20 + (c0529 - sinzoc)y2 =0, 0<a< —.

[Ans: 2a]

(36) Prove that the difference between the slopes of the lines
(tan20 + cos.ZO)x2 - 2xytan 0 + yzsinze =0 is 2.

(37) Prove that the equation of the lines through the origin which makes an angle of

measure o Wwith x +y =0 is x2+2xysec2a + y2=0 (0 <a< %).

(38) If the equation x2 - Axy + 4y2 + X + 2y - 2 = 0 represents two lines, then find A.

[Ans: =4, 5]
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(39) The sides of a triangle are along the lines x - 2y + 2 = 0, 3x -y + 6 = 0 and

x = y = 0. Find the orthocentre of the triangle.

[Ans: (=7, 5)]

(40) Find the area of the triangle whose sides are along the lines x = 0, y = mix + cq

and y = max + ca.

(cq - c)? ]

Ans :
2imq = myl

(41) Find the area of the parallelogram whose sides are along the lines y = mx + a,

y=mx+b y=nx+c and y = nx + d.

(a=-Db)(c - d)q

[Ans:
m-=n |

(42) Find the points on the line x + 5y - 13 = 0 which are at a distance of 2 units from

the line 12x - 5y + 26 = 0.
Ans: 1,2, -3,E
5 5

(43) One pair of opposite vertices of a rhombus is (-2, 5) and (6, 7). One of its sides
is along the line x = 2y + 12 = 0. Find the equations of the lines along which the

remaining sides and diagonals of the rhombus lie.

[Ans: x - 2y + 8 =0, x - 38y + 260 =0, x - 38y + 192 =0, 4x + y - 14 = 0 and
X =4y + 22 = 0]

(44) In triangle ABC, A is (3, 4) and the lines containing two of the altitudes are
4x + y =0 and 3x - 4y + 23 = 0. Find the co-ordinates of B and C.

[Ans: (-5, 2), (-3, 12)]

(45) Find the co-ordinates of the foot of the perpendicular from the point (a, 0) on the line

y=mx+i, m # 0.
m

[Ans: (0, a/m)]

—= ™

I: —  www.schoolnotestw. comv

W




PROBLEMS 02 - LINE/LINES Page 7

(46) Co-ordinates of A in triangle ABC are (1, -=2) and the equations of the perpendicular
bisectors of AB and AC are x -y +5 =0 and x + 2y = 0. Find the co-ordinates
of B and C.

[Ans: (-7, 6), (%, %]}

(47 ) In ftriangle ABC, A is (4, -3) and two of the medians lie along the lines
2x + y+1 =0 and x + 5y = 1 = 0. Find the co-ordinates of B and C.

[Ans: (=2,, 3), (-4, 1)]

(48) Find the combined equation of the lines through the origin which are perpendicular to
the lines ax? + 2hxy + by? = 0.

[ Ans: bx? - 2hxy + ay2 =0]

(49) If the line connecting A(at12, 2aty) and B(at22, 2aty) passes through the point
(a, 0), then prove that tt2 = -1.

(50 ) Prove that the equation of the line passing through A (acosa, bsina) and
B(acosf, bsinf}) is 5cosu—+B + lsinﬂ = cosu.
a 2 b 2 2

(51 ) Show that the equation of the line passing through ( a cos® 0, a sin® @ ) and
perpendicular to xsecO + ycosecO = a is xcos0 - ysin0 = acos 260.

(52) Find the equation of the line passing through the origin and cutting off a segment of

length 10 between the lines 2x -y +1 =0 and 2x -y + 6 = 0.
[Ans: x =3y =0, 3x +y =0]

(53) K p and p’ are the perpendicular distances of the origin from the lines
xsecO + ycosecO = a and xcos0 - ysin® = acos 20 respectively, then prove that

4p2 + p’2 = a2.

Wwww. schrooinotes4uw. conv
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(54) If a perpendicular from origin on a line passing through the point of intersection of
4x -y =2 =0 and 2x +y = 10 = 0 is of length 2, then find the equation of the
line.

[Ans: x = 2, 4x = 3y + 10 = 0]

(55) Find the orthocentre of the triangle ABC formed by the three lines y = a(x - b - ¢),
y=b(x=-c=-a) and y=c(x -a = b).

[Ans: (=-abc, 1)]

(56) If the line X=X _¥Y° ¥ passing through A (x4, y1) meets the line ax + by + ¢ = 0

cos @ sin 0

axq + byq + c
acos® + bsin@ |’

at B, then prove that AB =

(57) If the line Ix + my + n = 0 is the perpendicular bisector of AB joining A (x1, y1)

and B (x2, y2), then show that X1 =X _Y¥1-Y¥2 _ 2(fxq + myq + n).
[ m 12 + m?

(58) If in a pair of straight lines represented by the equation ax® + 2hxy + by2 = 0, the
slope of one line is k times that of the other, then prove that 4kh? = ab (1 + k)2.

(59) 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.

[ Ans: 91 sq. units]

<>
(60) A line 4x + y = 1 through the point A (2, -7) meets the line BC whose equation is

L d
3x =4y + 1 = 0 at the point B. Find the equation of the line AC, so that AB = AC.

[Ans: 52x + 89y + 519 = 0]

(61) Find orthocentre of the triangle whose vertices are [ atyt, a( t1 + t2) 1],
[atats, a(t2 + t3)] and [at3tq, a(t3 + t1)].

[Ans: [-a, a(t; + t2 + t3 + titat3)]]

Wwww. schrooinotes4uw. conv
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(62) Show that if A(xq, y1), B(x2, y2) and C(x3, y3) are the vertices of a triangle, then

(i) the equation of the median through A is given by

x y 1 x y 1
x1 y1 1 + |xq1 yq 1 = 0 and
X2 Y2 1 X3 ¥3 1

(ii) the equation of the internal bisector of angle A is given by

x y 1 x y 1
b x4 yq1 1 + ¢|xq1 y1 1 = 0, where b = AC and c¢ = AB.
X2 Y2 1 X3 Y3 1
(63) Lines Ly = ax + by + ¢ =0 and L = Ix + my + n = 0 intersect at the point P

and make an angle 6 with each other. Find the equation of the line different from L;
which passes through P and makes the same angle 6 with L.

[Ans: 2(al + bm)(ax + by + c) - (a2 + b%)(Ix + my + n) = 0]

(64) Find the locus of the mid-point of the portion of the variable line xcos a + ysina = p,
intercepted by the co-ordinate axes, given that p remains constant.

2 -2 -2

[Ans: x™° + y = 4p "]

(65) A variable straight line drawn through the point of intersection of the lines
bx + ay = ab and ax + by = ab meets the co-ordinate axes in A and B. Show that

the locus of the mid-point of AB is the curve 2xy(a + b) = ab(x + y).

(66) Show that the quadrilateral formed by the lines ax * by + ¢ =0 and ax * by -c =0

is a rhombus and that its area is | b|'
a

(67) Suppose a # b, b#c, c#a a#1, b#1, c# 1 and the lines ax +y + 1 = 0,
x+by+1=0 and x +y + ¢c = 0 are concurrent, then prove that




PROBLEMS 02 - LINE/LINES Page 10

(68)

(69)

(70)

(71)

(72)

(73)

(74)

(75)

The equation of a line bisecting an angle between two lines is 2x + 3y = 1 = 0. If one
of the two lines has equation x + 2y = 1, find the equation of the other line.

[Ans: 19x + 22y = 3]

Prove that all the chords of the curve 3x> - y2 - 2x + 4y = 0 subtending right angle
at the origin are concurrent.

A line cuts 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 at P and the Y-axis at Q. If AQ and
BP intersect in R, find the locus of R. [IIT 1990 ]

[ Ans: x2+y2- 7x + 5y = 0]

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). [T 1990 ]

[Ans: 7x + y =9 =0, x =7y + 13 = 0]

The sides of a triangle are along the lines L; = xcosa; + ysinaj = pij = 0,

i =1, 2, 3. Prove that the orthocentre of the triangle is given by

Licos(az = aa3) = Lacos(a3 = aaq) = Lzcos(aq = a2).

A line through A (-2, =3) meets the lines x + 3y =9 =0 and x +y +1 =0 at
e

B and C respectively such that AB.AC = 20. Find the equation of AB.

A line through A (-5, -4) meets the lines x + 3y + 2 =0, 2x + y + 4 = 0 and

x=y=5=0 at B, C, and D respectively. If AC, AB, AD are in H.P., then find

>
the equation of AB.

Find the equation of the line passing through the point of intersection of the lines

x +y=2 and 3x -y = 2 and for which perpendicular distance from the origin is the
shortest.




