10

Straight Lines

Short Answer Type Questions

Q. 1 Find the equation of the straight line which passes through the point

(1 —2) and cuts off equal intercepts from axes.

Sol. Letthe intercepts along the X and Y-axes are a and a respectively.

0 Equation of the line is L (D)
a a
Since, the point (1, =2) lies on the line,
0 1—%:1
a a
0 1-2 -1
a
O a=-1
On puttinga = —=1in Eq. (i), we get
i+l:
-1 -
O x+y=-10x+y+1=0

Q.2 Find the equation of the line passing through the point (5, 2) and

perpendicular to the line joining the points (2, 3) and (3, —1).
@ Thinking Process
Y2 ™Ws

oo
First of all find the slope, using the formula = . Then, slope of perpendicular line is ——.
X =% m

Consider the given points A(5, 2), B2, 3)and C(3, = 1).
Slope of the line passing through the points Band C, mp = _3

So, the slope of required line is %

Since, the equation of a line passing the point A(5, 2) and having slope % isy-2= %(x -5)

O 4y-8=x -5
O x-4y+3=0
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Q. 3 Find the angle between the lines y = (2 —+/3)(x +5) and y = (2 +/3)(x = 7).

@ Thinking Process

If the angle between the lines having the slope m,and m, is ©, then tan © ME

a+mmn
Use this formula to solve the above problem
Sol. Givenlines, y=@2 -/3)(x +5)
Slope of this line, m =@ -+/3)
and y=@ +3)(x -7)
Slope of this line, m, =2 +/3)
Let 6 be the angle between lines (i) and (i), then
Om, - g
tan© :BMD
0+ mmyg
O tane-E2 V3) - 2+\FE 0 tan6= LE
0+ @-v3)@ +J3)n o+ 4-30
O tan@=+/3
O tan® =tan 173
O 6 =1 /3 60

For obtuse angle = m— 3 =2 73 =120°
Hence, the angle between the lines are 60° or 120°.

Q. 4 Find the equation of the lines which passes through the point (3, 4) and

cuts off intercepts from the coordinate axes such that their sum is 14.

Sol. Letthe intercept along the axes be a and b.

Given, a+b=14 Ob=14-a
Now, the equation of line is X + ¥ =1,
a b
0 L
a 14-a
Since, the point (3, 4) lies on the line.
O 3.4 oy
a 14-a
O 42-3a+4a _ 10 45y 5=14g - 2°
a(l4-a)
0 a®-13a+42=00a°-7a-6a+42 =0
g a@-7)-6@-7)=00 (@-7)@-6)=0
O a-7=0ora-6=0
O a=7o0ora=6
When a=7thenb=7
When a=6,thenb=8

OThe equation of line, whena=7and b =7 is
£+X:1 Ox+y=7
7 7

So, the equation of line, whena =6and b = 8 is% + Y =1
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Q. 5 Find the points on the line x + y =4 which lie at a unit distance from the

line 4x + 3y =10.

® Thinking Process

The perpendicular distance of a point (x,, y,) from the line Ax + By +C =0, is d, where

d_'l\xﬁByﬁCD
OVA+8 [

Sol. Letthe required point be (h, k) and point (h, K) lies on the line x + y = 4
ie., h+k=4
The distance of the point (h, k) from the line 4x + 3y =10is
B%h + 3k - 105:1
o 4J16+9
4h+3k-10=%5
Taking positive sign, 4h+ 3k =15

From Eq. (i) h = 4 — k put in EqQ. (i), we get

4(4-k)+ 3k =15
O 16 — 4k + 3k =15
O k=1
On putting kK = 1in Eq. (i), we get

h+1=40h=3
So, the pointis (3,1).
Taking negative sign,

4h+ 3k -10=-5

O 4(4-K) +3k=5
0 16 - 4k +3k =5
O ~k=5-16= -1
0 k=11
o)

n putting k =11in Eq. (i), we get
h+11=40 h=-7
Hence, the required points are (3, 1) and (=7, 11).

. X
Q. 6 Show that the tangent of an angle between the lines —+
a
X . 2ab
— = X =11s IR
a b a’-b
Sol. Given equation of lines are
x + X =1
a b
a Slope, m; = b
a
and X _ Y-
a b
o Slope, m, = b

QD

y

b

=1 and

(i)
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Let 8 be the angle between the given lines, then
a

tan6=H" "™ H 0 tane="

O+ mm,Q + b%Q
a % a

|
QT

b
a

oo

0O -2p O
0 U 2ab
O tan@ = a O tan6= Hence proved.
E@D 2_p2 E a2 - p2
0 a2 O

Q. 7 Find the equation of lines passing through (1, 2) and making angle 30°
with Y-axis.
@ Thinking Process

Equation of a line passing through the point (x,, y,) and having slope m is
y=y=m(x—x,)

Sol. Given that, angle with Y-axis = 30° Y )
and angle with X-axis = 60° /
O Slope of the line, m = tan60° = +/3 30;/
So, the equation of a line passing through (1, 2) and , I_?\GOO X
having slope /3, is X
y—2=3(x -1)
O y-2=+3x -3
g y-/8x -2 +./3=0

Y

Q. 8 Find the equation of the line passing through the point of intersection of
2x+y =5and x + 3y +8 =0 and parallel to the line 3x + 4y =7.

® Thinking Process

First of all solve the given equation of lines to get the point of intersection. Then, if a line
having slope m; is parallel to another line having slope, m,, then m,=m,. Now, use the
formula ie, equation of a line passing through the point (x,,y ) with slope m is
y=yi=m(x—x,)

Sol. Given equation of lines 2x +y=5 (i)
and x+3y=-8 (i)
From Eq. (i), y=5-2x

Now, put the value of y in Eq. (i), we get
x+ 3(5-2x)=-8
0 x+15-6x = —
O -5x =-230 x = ?

Now, x = % put in Eq. (i), we get

46 _25-46 _ 21
5 5 5

Since, the required line is parallel to the line 3x + 4y =7. So, slope of the line ism = _73

y=5-
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So, the equation of the line passing through the point %53 %%having slope _73 is

y+g —3@{ 23@

O 4y+% —3x +@
5 5
O 3x+4y=84_69 15

0 3x + 4y + = =0
a 3x+4y+3=0
Q. 9 For what values of a and b the intercepts cut off on the coordinate axes by

the line ax + by +8 =0 are equal in length but opposite in signs to those
cut off by the line 2x — 3y + 6 =0 on the axes?

Sol. Given equation of line ax + by +8=0
y
— 4+ _Z_=
- —8 -8
a b
) -8 -8
So, the intercepts are — and —.
a b
and another given equation of line is 2x — 3y + 6 =0.
O i + X =1
-3 2

So, the intercepts are =3 and 2.

According to the question,
8- 3and 8. =2
a b

O a=--,b=4

Q. 10 If the intercept of a line between the coordinate axes is divided by the
point (=5, 4) in the ratio 1 : 2, then find the equation of the line.
@ Thinking Process

The coordinates ofa point which divides the join of (x,,y,) and (x,, y,) in the ratio
Omy X, + my 2, myy, + ”’2)’1%

my:my internally is 3

g m+m  m+m 0O
Sol. Letintercept of a line are (h, k).
The coordinates of Aand Bare (h, 0) and (0, k) respectively.
—5= 1x0+2 xh
1+2
0 -5= % O+h=-12
_1k+02
and E il
1+2
O k=12

0 A:%%‘E’, oHand B=(0 12)



182 NCERT Exemplar (Class X|) Solutions

Hence, the equation of a line ABis

12-0 15

-0= + =

Y 0+15/2 2§
122 15
O il i
Y 15 %x 2

O 5y=8x+6008x —-5y+60=0

Q. 11 Find the equation of a straight line on which length of perpendicular
from the origin is four units and the line makes an angle of 120° with
the positive direction of X-axis.

® Thinking Process

The equation of the line having normal distance P from the origin and angle & which the
normal makes with the positive direction of X-axis is xcosO + ysind = p. Use this
formula to solve the above problem.

Sol. Given that,

OC =P =4units

OBAX= 120
Let OCOA o, OOCA 99
OBAX=0 COA DO OCA
0 120° = a + 90°
O a = 30°

Now, the equation of required line is
xc0s30° + ysin30° =4

[exterior angle property]

X'

120°

0 xD\/—é+yEﬂ=4
2 2
| J3x+y=8

Q. 12 Find the equation of one of the sides of an isosceles right angled

triangle whose hypotenuse is given by 3x + 4y =4 and the opposite

vertex of the hypotenuse is (2, 2).

Sol. Let slope of line AC be m and slope of line BC is -3 and let A(2,2)
angle between line AC and BC be 6. 4 £
O+ 30 Em +3 g
:D 40 ° =4+ 4
O tan® D] 3m§III tan45° = £ 0—3m0
B g---8 45° °
O 40 0 40 B 45\
m+ 3 3x + 4y = 4
. iy . - 4
Taking positive sign, 1 . 3m
4
O m+ § =1 —Sﬂ
4 4
O m + 3£ =1 - E
4 4
O @ = 1 Om= 1
4 4 7
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Taking negative sign,

gm+— 0
1=-p—40 O 1—37m=—m—§
Oh-3Mp 4 4
] 4 U
O m—37m:—‘]—§
4 4
O m:iDm:—7
4 4

1
-2=—(x -2
y 7( )
O 7y-14=x -2
O x-7y+12=0

and equation of side ABhaving slope (- 7)is

y-2=-7(x -2)
0 y-2=-7x +14
O 7x+y—-16=0

Long Answer Type Questions

Q. 13 If the equation of the base of an equilateral triangle is x + y =2 and the

vertex is (2, —1), then find the length of the side of the triangle.

® Thinking Process

Find the length of perpendicular (p) from (2, =1) to the line and use p = Isin 60° where [
is the length of the side of the triange.

Sol. Given that, equilateral AABC having equation of base is A2-1)

x+y=2
In AABD, sin60° = AD

AB
O AD = ABsin60° = ABﬁ .

2 860 D 60N -
+y=2
AD:AB%? ) Ty

Now, the length of perpendicular from (2, =1) to the line x + y =2 is given by

O
AD :l:éa + (_1) -2 = i

i
oVE+r g 2
1 NE
= AB%
V2 2

AB=\E
3

From Eq. (i),
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Q. 14 A variable line passes through a fixed point P. The algebraic sum of the
perpendiculars drawn from the points (2, 0), (0, 2) and (1, 1) on the
line is zero. Find the coordinates of the point P.

® Thinking Process
Let the slope of the line be m. Then, the equation of the line passing through the fixed
point P(x,,y,) is y—y,=m(x—x,). Taking the algebraic sum of perpendicular
distances equal to zero, we get y ;=1=m (x,=1). Thus, (x, y,)is (1, 7).

Sol. Let slope of the line be mand the coordinates of fixed point P are (x;, y;).
O Equationoflineisy -y, =m(x —x,) ()
Since, the given points are A2, 0), B (0, 2) and C(1, 1).
Now, perpendicular distance from A, is
O-y,—-m@2 -x,)

1+m

Perpendicular distance from B, is

1+m

Now, -y m2m+mxy +2 -y, +mx; +1 -y, —m +mx, -0
1+ m?

0 - 3y 3m 3mxy F 0

O -y m mxy ¥ 0

Since, (1, 1) lies on this line. So, the point Pis (1, 1).

Q. 15 In what direction should 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 3

from the given point?

Sol. Let slope of the line be m. As, the line passes through the point A (1, 2).
0 Equationoflineisy -2 =m(x —1)

mx—-y+2-m=0 ()
and x+y—-4=0
X _ y - 1
4-2+m) 2-m+4m 1+m
0 x _ y _ 1
2+m 3m+2 1+m
O x=2+m
1+m
_3m+2
1+m

So, the point of intersection is BM, Sm+2 4
On+1 m+10
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_%@+2_1E2+E8m+2_ f

Now, AB® = 20
Om+1 O Om+1 i
AB=§ [given]
. +2-m-1ff  Bm+2-2m-20f_6
0 m+1 o 0O m+1 0o 9
01 d omd
| O——~0 +DLE|:§
On+10 Om+10 9
O 1+m2 :§
(+mP 9
O 1+m2 :9
1+m’ +2m 9
] 9+9m° =6 +6m> +12m
O 3m?> -12m+3=0
] m -4m+1=0
- _4x.[16-4
2
=2 +./3
=2 +./30r2-4/3
O 8 =75°r 15°

Q. 16 A straight line moves so that the sum of the reciprocals of its intercepts
made on axes is constant. Show that the line passes through a fixed
point.

@ Thinking Process

Ifaline is Y =1 Wherel +1 =constant 21(501,\/)4 This implies thatE + K =10 line
a b a b k a b

passes through the fixed point (k, k).

Sol. Since, the intercept form of a line is £ + % =1
a
Given that, 1 + 1 =constant =1
a b k
1121
a b k
| 5 + 5 =1
a b

So, (k, k) lieson® + Y =1,
a b

Hence, the line passes through the fixed point.
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Q. 17 Find the equation of the line which passes through the point (=4, 3)

and the portion of the line intercepted between the axes is divided
internally in the ratio 5 : 3 by this point.

® Thinking Process

If the point (h, k) divides the join of A (x,, y;) and B(x,, y,) internally,, in the ratio m,: m,.
Then, first of all find the coordinates of A and B using section formula for internal

o MyXy My % _ my, +m : j
division i.e,h = s k= V2 Z’VT Then, find the equation of required
m,+ m, m,+ m,

line.

Sol. Since, the line intersects X and Y-axes respectively at A(x, 0)and B(0, y).

Y
©0.Y)
B
-
\
X
A (x0)
_4:5><O+3x
5+3
O —4:37x[|x:;32
8 3
and 3=75|]y+3[0
5+ 3
O 3:&Dy:%
8 5

Since, the intercept on the X and Y-axes respectively are a = iSZ and b = %4

0 Equation of required line is

x Yy
~32/3 24/5
O 8x L, Yy
2 o4
0 ~9x +20y =96
O Ox — 20y + 96 =0

Q. 18 Find the equations of the lines through the point of intersection of the
lines x —y +1=0 and 2x —3y +5 =0 and whose distance from the

. .7
point (3, 2) is o
Sol. Given equation of lines x—y+1=0 (D)

and 2x - 3y+5=0 ()]
From Eq. (i), x=y-1
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Now, put the value of x in Eq. (i), we get
2(y-1)-8y+5=0

O 2y-2-3y+5=0
O 3-y=00y=3
y =3putin Eq. (i), we get
x =2
Since, the point of intersection is (2, 3).
Let slope of the required line be m.
O Equation of line is y-3=m(x -2)
O mx —y+3-2m =0 (i)

Since, the distance from (3, 2) to line (iii) is %

7 _Bm-2+3-2m0

U O—F—0
S o 1+ g
O igz(m+1)2
25 1+ m?
| 49 + 49m° =25(m° +2m +1)
0 49 + 49m? =25m? + 50m +25
O 24m? - 50m + 24 =0
O 12m? =25m+12 =0
25+ /625 - 40202
O m=
24
_256%49 _25%7_32 18_4 3
24 24 24 24 3 4
O First equation of a line is y—-3= g(x -2)
O 3y-9=4x -8
O 4x -3y +1=0

and second equation of lineis  y-3= g(x -2)
d 4y-12=3x -6
O 3x -4y +6=0
Q. 19 If the sum of the distance of a moving point in a plane from the axes is
1, then find the locus of the point.
@ Thinking Process

Given that | x| + |y| =1 which gives four sides of a square.

Sol. Letthe coordinates of moving point P be (x, ). Y
Given that, the sum of distances of this point in a plane from
the axes is 1. BF—5—P(x, y)
0 |x| + |yl =1 y
a txxy=1 X 0 7 X
0O x+y=1
0 —x -y =1
O -x +y=1
g x-y=1 v

So, these equations give us locus of the point which is a
square.
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Q. 20P, and P, are points on either of the two lines y —x/§|x| =2 at
a distance of 5 units from their point of intersection. Find the
coordinates of the foot of perpendiculars drawn from P,, P, on the
bisector of the angle between the given lines.

® Thinking Process
Lines arey = Br+2 andy=— Bx+2 according as x 2 0 or x < 0. Y-axis is the bisector
of the angles between the lines. P, , B, are the points on these lines at a distance of 5 units

from the point of intersection of these lines which have a point on Y-axis as common
foot of perpendiculars drawn from these points. The y-coordinate of the foot of the

perpendiculars is given by 2 +5cos30°

Sol. Given equation of lines are y = J3x =2 [-x=0]
and y++/3x =2 [-x<0]
y=+3x +2 ()
and y=-+3x +2 (i)
0O J3x +2=-3x +2
| 23x=00x=0
On putting x = 0in Eq. (i), we get

y=2
Y
D
P; ©,2) P;

30°(30°

% 120°
1 ° 60°
X X
A o B
yl
So, the point of intersection of line (i) and (i) is (0, 2).
Here, oC =2
In ADEC, eb_ cos 30°
CE
O CD =5c0s30°
=5 B\/E
2
O OD:OC+CD:2+5§
So, the coordinates of the foot of perpendiculars are g[) 2+ %ﬁé
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Q. 21 If pis the length of perpendicular from the origin on the line g % =1
a

and a?, p? and b? are in AP, the show thata* + b* =0.

Sol. Given equation of line is,
x + X =1

= (i
215 (i)
Perpendicular length from the origin on the line (i) is given by p
. ab
Le., p= =
\/1 + 1 \/82 + b2
a® b?
0 2 _ 82b2
82 + b2
Given that, a2, p? and b2 are in AP.
O 2p® =a® + b
2,2
O LA _ g2y p2
aZ + b2
o 2a°b® = (a° + b*)
0 2a° + b? =a* + b* +2a%p?
O a'+b'=0

Objective Type Questions

Q. 22 A line cutting off intercept —3 from the Y-axis and the tangent at angle
to the X-axis is o its equation is

(@ 5y —3x+15 =0 (b)3y =5x +15 =0
(c)5y —3x =15 =0 (d) None of the above
Sol. (@) Given that, c=-3 and ng
O Equation of the lineis y = mx +c¢
y=§x—3
5
O 5y =8x —-15
O 5y—-3x+15=0

Q. 23 Slope of a line which cuts off intercepts of equal lengths on the axes is

@ -1 (b)0 (02 d~3
Sol. (a) Let equation of line be XYy
a a
O x+y=a
O y=-x+a
ad Required slope = -1
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Q. 24 The equation of the straight line passing through the point (3, 2) and
perpendicular to the line y = xis

(@x-y=5 (b)x +y =5 (Qx+y=1 (d)x -y =1
Sol. (b) Since, line passes through the point (3, 2) and perpendicular to the line y = «.
Slope (my=-1 [since, line is perpendicular to the line y = x]
O Equation of line which passes through (3,2) is
y-2=-1(x -3)
O y-2=-x+3
O x+y=5

Q. 25 The equation of the line passing through the point (1, 2) and
perpendicular to the linex+y +1=01s
@y-x+1=0 b))y —x-1=0
(©y-x+2=0 (d)y-x-2=0
Sol. (b) Given pointis (1, 2) and slope of the required line is 1.
cx+y+1=00F- » O m- 11

0 slope of the line = 1. 1

0 Equation of required line is

y-2=1(x -1
O y-2=x -1
O y-x-1=0

Q. 26 The tangent of angle between the lines whose intercepts on the axes are
a, —b and b, —a respectively, is

2 _ 12 2_ 2 2_ 2
-b b* - b* -
(a) a (b) a (© 2 (d) None of these
ab 2 2ab
Sol. (¢) Since, intercepts on the axes are a, —b then equation of the line is X - Y=y
O X =X _ 1 a b
b a
a y = bx _ b
a
So, the lope of this line i.e., m, = b
a

f-X:1
b a
O X:f—‘]D y==x-a
a b
and slope of this line i.e., m, :%
b a b2 - a2
- p2 — g2
g tang=_a@ b -_ab -
1+§|:£ 2 2ab
b a
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Q. 27 If the line * + % =1 passes through the points (2, —3) and (4, —5), then
a

(a, b) is
@1, 1 (b) =1, 1) (©1,-1) d (=1-1)

Sol. (d) Given, lineis® + ¥ =1
a b

Since, the points (2, =3) and (4, —5) lies on this line.

g g - E =1
a b
and 4_5 =1
a b
On multiplying by 2 in Eq. (ii) and then subtracting Eq. (iii) from Eq. (i), we get
6,5 _
-~ + = _1
b b
O 1oy
b
O b=-1
On putting b = =1in Eq. (i), we get
g +3=1
a
O 2=_20a=-1
a
O (ab)=(-1-1

(i)
... (i)

Q. 28 The distance of the point of intersection of the lines 2x — 3y +5 =0 and

3x + 4y =0 from the line 5x — 2y =0is

(@ 132 () 12
1729 7429
(© 130 (d) None of these

7
@ Thinking Process

First of all find the point of intersection of the given first two lines, then get the
perpendicular distance from this point to the third line. Using formula i.e, distance of a

ax,+by,+¢
point (x,, y,) from the line ax+by +c =0isd =\1/%.
a +b

Sol. (a) Given equation of lines
2x -3y +5=0
and 3x + 4y =0

From Eq. (i), put the value of x = %4)/ in Eq. (i), we get

2@'%@—3)“5:0

O - 8y 9 15 0
15

O =15
T
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From Eq. (i), 3x + 4 [%’ =0
O x = - 60 :ﬂ
17B 17
. . o 20 15
So, the point of intersection is Q; —=
P 17 17

0 Required distance from the line 5x -2y = 0is,

5% o5 |00
17 78_ 117  17/_ 130

25+ 4 29 17429

Q
1

-~ distance of a point p(x,, y;) from the line ax + by + ¢ =0isd

Mmoo

inclined at 60° to the line /3x + y =1is
@y+2=0,4/3x-y-2-343 =0
(b)x —2=0,/3x—y +2 +3+/3 =0
©~Bx-y-2-34J3 =0
(d) None of the above
Sol. (@) So, the given point Ais (3, —2).

So, the equation of line +/3x + y = 1.

0
_lax, + by, +c|D

Ja® + b H

Q. 29 The equation of the lines which pass through the point (3, -2

) and are

g y=-+3x +1
O Slope, m, = -+/3
Let slope of the required line be m,.
O tan® = V3 -m,f] o tang =T "M B
SUENELCYS g T+ m my|g
0 tan60° = + Y3 ~ M2 0
01-.3m, 0
O V3= @%E [taking positive sign]
O J3-3m, =-43 -m,
O 243 =2m,
O m, =+/3
O Equation of line passing through (3, —2)is
y+2 =43 -3)
y—+3x +2 +3J3 =0
O J3x-y-2-3/3=0 (D
[ taking negative sign from Eq. (i)]
0 J3-3m, =43 +m,
O m, =0
0 The equation of lineis y+2=0(x —-3)
O y+2=0 - (if)

So, the required equation of lines are /3 x — y =2 =3J3 =0and y +2 =0.
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Q. 30 The equations of the lines passing through the point (1, 0) and at a

. 3 -
distance > from the origin, are

V3x +y =43 =0,43x -y =43 =0
V3x+y ++/3=0,43x -y +3 =0
x+3y =3 =0,x -3y -3 =0

None of the above

=

a
b
c
d

=

(
(
(
(

= <

Sol. (a) Let slope of the line be m.
Equation of line passing through (1, 0) is
y=-0=m(x —-1)
O y—-—mx +m=0 ()

Since, the distance from origin is ?

3_0-0+m
Then, N Y YT
2 1+
O 73 = m
2 1+ m?
2
O § = m
4 1+ P
O 3+ 3m? =4m?
O m? =3
0 m==+43
So, the first equation of line is
y =3 -1
O J3x-y-+/3=0
and the second equation of line is
y=-3x -1
O V3x + y -3 =0
Q. 31 The distance between the lines y =mx +c, and y = mx +c, is
G -6 la -6l
(a) (b)
Jm? +1 AT+ m?
c,—C
(€) —— (o
AT+ m
Sol. (b) Given, equation of the lines are
y=mx +c, ()
and y=mx +C, (i)
O Distance between them is given by
d= |C1 _C2|

1+ m?
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Q. 32 The coordinates of the foot of perpendiculars from the point (2, 3) on
the line y = 3x + 4 is given by

7 -1 1 37 0 1
(a)%,ﬁﬁ o .2 (c>§3—7, 108 (d)%, g%

Sol. (b) Given, equation of the line is

y=3x + 4 )
O Slope of this line, m; =3
So, the slope of line OP is —%. [- OP 0 AB]
03
A y=3x+4 P B

OEquation of line OP is

1
y-3= g(x 2)
ad 3y-9=-x +2
O x+3y-11=0 (D)}
Using the value of y from Eq. (i) in Eq. (i), we get
x+3@Bx+4)-11=0
O x+ 9% +12 -11=0

0 10x+1=00x=-"
10

-1, )
Putx = —in Eq. (i), we get
10 a. (i), we g

y:;3+4:_3+402£

10 10 10
. . 1 37
So, the foot of perpendicular is -—, =—
perp %10 10

Q. 33 If the coordinates of the middle point of the portion of a line
intercepted between the coordinate axes is (3, 2), then the equation of
the line will be

(@) 2x + 3y =12 (b)3x + 2y =12 (c) 4x -3y =6 (d)5x —2y =10

Sol. (a) Since, the coordinates of the middle point are P(3, 2). Y
- 4= 1D+ 10k B(0, b)
1+1 1
O 3=20a=6 Pe.a
2 1
Similarly, b=4 X X
O Equation of the line is % + % =1 v @, 0)

0 2x + 3y =12
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Q. 34 Equation of the line passing through (1, 2) and parallel to the line

y =3x—1is
@y+2=x+1 (b)y +2=3(x +1)
@y -2=3(x-1) (dy-2=x-1
Sol. (¢) Since, the line passes through (1, 2) and parallel to the line y = 3x — 1.
So, slope of the required linem = 3. [~ slope of y = 3x—1is 3]
Hence, the equation of line is
y=-2=3(x —-1)

Q. 35 Equations of diagonals of the square formed by the lines
x=0,y=0,x=1andy =1are

(a)y:x,y+x:1 (b)y:x,x+y:2
(c)2y=x/y+x=% (d)y =2x,y +2x =1
Sol. (a) Equation of OBis c
1-0
-0=——(x-0 _
y w9 onky=1_|ea.n
O y=x x=0 x=1
and equation of AC is
0 1—0( n ol y=0 |A(1,0
~0= ¥ -
Y 0-1 0.0
O y=-x+1
0 x+y—1:0

Q. 36 For specifying a straight line, how many geometrical parameters should

be known?
@1 (b) 2 (04 d3
Sol. (b) Equation of straight lines are
y =mx +C, parameter = 2 ()
X Yoy , parameter = 2 ()]
a b
y =y, =m(x —x,), parameter = 2 - (il
and xXCOSW + ysinw = p, parameter = 2 . (iv)

It is clear that from Egs. (i), (ii), (iii) and (iv), for specifying a straight line clearly two
parameters should be known.

Q. 37 The point (4, 1) undergoes the following two successive transformations
(i) Reflection about the line y = x

(ii) Translation through a distance 2 units along the positive X-axis.

Then, the final coordinates of the point are
(a) (4, 3)

b) 3, 4)

7

1,4 z
©0,4) o &, 25
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Sol. (b) Letthe reflection of A(4, 1) iny =xis B (h, k).
Now, mid-point of AB'is %‘% L K@wmch liesony =x.

4+h _1+k

ie., - —=— _"Oh-k=-
2 2
So, the slope of line y = x is 1.
O SIopeofAB=h_4
k=1
0 1[%;‘%:_1
Ck-10
O h-4=1-k
O h+ k=5
and h-k=-3
2h=20h =1

On putting h = 1in Eq. (ii), we get

So, the pointis (1, 4).

-3

Hence, after translation the pointis (1 + 2, 4) or (3, 4).

(i)

Q. 38 A point equidistant from the lines 4x + 3y +10 =0, 5x — 12y +26 =0

and 7x+ 24y —50 =0 s
@(1, =1) (b)(1, 1) (0) (0, 0)

Sol. (c) The given equation of lines are

d©, 1

4x + 3y +10=0
O 5x =12y +26 =0
O 7x +24y -50 =0
Let the point (h, k) which is equidistant from these lines.
\4h + 3k + 10\
Distance from line (i
J16+9
\Sh - 12k + 26\
Distance from line (ii) =
25 + 144

)= 7h + 24 - 50|

72 + 247

Distance from the line (i

So, the point (h, k) is equidistant from lines (i), (i) and (iii).

4h + 3k+10_5h—12k+26:7h+24k—50

....(ii)
.. (il

O =
J16+ 9 25+ 144 /49 + 576
0 \4h+3k+10\_\5h—12k+26\_\7h+24k—50\
5 13 25

Clearly,ifh=0,k = Othen% 26_50_

13 25
Hence, the required point is (0, 0).
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Q. 39 A line passes through (2, 2) and is perpendicular to the line 3x + y =3.
Its y-intercept is

- b
(a)3 (b)

® Thinking Process

(©1 (d)

-
[SSHI )
[SSHINN

First of all find the equation of required line using the formulae. ie, y —y,=m(x —x,)
then put x =0 to get y-intercept.

Sol. (d) Givenlineisy=3 - 3x.
Then, slope of the required line = 1

3
Equation of the required line is

]

-2=—(x -2

y 3( )

O 3y-6=x -2

O x-3y+4=0
For y-intercept, put x =0,
0-3y+4=0
4
O ="
Y 3

Q. 40 The ratio in which the line 3x + 4y + 2 =0 divides the distance between
the lines3x+4y +5=0and3x +4y —5=01s

(@1:2 (b)3:7 (©2:3 (d)2:5
Sol. (b) Let point A(x;,y,)lies on the line 3x + 4y + 5 =0, then 3x, + 4y, +5=0
3x+4y +5=0
A
pldxtdy+2=0
]
1
B
3x+4y-5=0
Now, perpendicular distance from Ato the line
3x+4y+2 =0

‘3x1+4y1 +2‘:‘_5_2| _-7
J9+16 Jo+16 5

O

Let point B(x,, y,)lies on the line 3x + 4y =5 =0 i.e, 3x, + 4y, -5 =0.
Now, perpendicular distance from Bto the line 3x + 4y +2 =0,
|3x, + 4y, +2| _[+5-2[_3
J9+16 Jo+16 5

Hence, the required ratio is g : g ie,3:7.
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Q.41

Sol. (¢)
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One vertex of the equilateral triangle with centroid at the origin and one
sideasx+y —2=0is
@ (-1 -1) (b) (2, 2)
© (=2,-2) d (2,-2
L] Thmkmg Process
Let ABC be the equilateral triangle with vertex A(h, k) and D (@, 3) be the point on BC.

200+h _ _2[3+/<

-oQd
Then, —— . Also,a +3 =2 =0and %—ODEG—D =-
Ch-o0

Let ABC be the equilateral triangle with vertex A(h, k).
Let the coordinates of D are (a, B).
A k)
2
+G
1(0,0)
i
B 1 c
D
(@ b)
x+y-2=0
We know that, 2 : 1from the vertex A.
O O:2a+hand O:M
ad 20 =-h
and 2B =-k (D)
Also, D(a,B)liesonthelinex + y =2 =0.
O a+B- 2= 0 ()]
AD OBC
Since, the slope of line BC i.e., mge = -1
_k-0_k
and slope of the line AGie., my; = ——=—
P “h-0 h
: -
O h=k ... (i)

From Egs. (i) and (iii),
2a=-hand2B=-h

0 a=p
From Eq. (ii), 20-2=0 Ua= 1
Ifa =1 thenp =1

FromEq. (i), h=-2,k=-2
So, the vertex A is (=2, —2).
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Fillers

Q. 42 Ifa, b and ¢ are in AP, then the straight lines ax + by +c¢ =0 will always
pass through ......... .

® Thinking Process
Ifa band care in AP, then2b =a + c. Use this property to solve the above problem.

Sol. Givenlineis ax +by+c =0 ()
Since, a, b andc are in AP, then
_a+c
b=
2

0 a-2b+c =0 (i)
On comparing Egs.(i) and (i), we get

x=1y=2 [using value of b in Eq. (i)]

So, (1, —2) lies on the line.

Q. 43 The line which cuts off equal intercept from the axes and pass through
the point (1, =2) is ......... .

Sol. Letequation of line is
Loty 00
a a

Since, this line passes through (1, -2).

O 1-
0 Required equation of the line is

-x -y =1
O x+y+1=0

Q. 44 Equation of the line through thes point (3, 2) and making an angle of
45° with the line x — 2y =3are ......... .

Sol. Since, the given point P(3,2)and lineis x =2y =3,
Slope of this line is m; = %

Let the slope of the required line is m.

O0,-10
Then, tan @ = 125
1
o 2 0O
0 10
[rn—gu .
O 1=+t p3—=Q [-tan45°=1] ... (i)
o+ 70
0 oU
Taking positive sign,
m _ 1
1+ —=m—-——
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0 m-T=14]
2 2
O ﬂ:gmm:(;
2 2
Taking negative sign,
0 10
Ijn_gD
1=-5—20
D1+@D
o -0
0 1+m=—m+l
2 2
O m+m:1—1
2 2
O @:jmm:j
2 2 3
0 First equation of the line is
y-2=3(x -3)
O 3x-y-7=0

and second equation of the line is
1
-2=-—(x -9
Y 3

O 3y-6=-x+3
0 x+3y-9=0
Q. 45 The points (3, 4) and (2, —6) are situated on the ......... of the line
3x -4y -8 =0.
Sol. Givenlineis 3x —4y-8=0 ()
For point (3, 4), 9-4[#4-8
O 9-16-8
O 9-24
0 -15<0 ()
For point (2, -6),
6+24-8
22>0 .. (i)

Since, the value are of opposite sign.
Hence, the points (3, 4) and (2, —6) lies on opposite side to the line.

Q. 46 A point moves so that square of its distance from the point (3, —2) is
numerically equal to its distance from the line 5x — 12y =3. The
equation of its locus is ......... .

Sol. Let the coordinaters of the point are (h, k),
0 Distance between (3, —2)and (h, k),

d? =3 -hf +(2 -k? (i)

Now, distance of the point (h, k) from the line 5x — 12y = 3is,

[bh — 12k - &_rph - 12k - 3

025+144 0 O

5o (i)
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Given that, d? =d,

q (S_h)2+(2+k)2:5h—12k—3
13

O 9-6h+h +4+4k +K =75h_1§k_3

O h2+k2—6h+4k+13:75h_1ik_3

] 13h° + 13k® —78h + 52k +169 =5h -12k -3

O 13h% + 13k? - 83h + 64k +172 =0

0 Locus of this point is
13x2 + 13y — 83x + 64y +172 =0

Q. 47 Locus of the mid-points of

xsin@ + y cosO = p intercepted between the axes is

Sol. Given equation of the line is

xsin® + ycos B =p

Let the mid-point of ABis p (h, k).

20

So, the mid-point of AB are % g%
Since, the point (g, 0) lies on the line (i), then
asin@+0=p
O asine=pUa=
and the point (0, b) also lies on the line, then
0+ bcosb=p
O bcosO=p0Ob=—"—

the portion of the line
Y
B(0, b)
b P(h,k)
P X X
sin@ 2 A
y @0
P
cosH

Now, mid-point of AB = % Qﬁor @EL, p
2 sin® 2cos6

P —ho sine=F
2h

2sinB
and _ P —kDcose=F
2cos 6 2k
2 2
O sin? +cos?@8=P_ + P_
4h?  4K2
2

_p gl
. =58

Locus of the mid-point is

[

4=p?

ol

O 4x%y% = pP(x® +

+ki2§

+ 1
2

[ [

y
%8

1
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True/False

Q. 48 If the vertices of a triangle have integral coordinates, then the triangle
cannot be equilateral.

Sol. True

We know that, if the vertices of a triangle have integral coordinates, then the triangle cannot
be equilateral. Hence, the given statement is true.

Since, in equilatteral triangle, we get tan 60°= \/37 = Slope of the line, so with integral
coordinates as vertices, the triangle cannot be equilateral.

Q. 49 The points A(-2, 1), B(0, 5) and C(~1, 2) are collinear.

Sol. False

Given points are A (=2, 1), B(0, 5) and C(1, 2).

Now, slope of AB = 5-1.5
0+2

Slope of Bc=275 =3
-1-0

Slope of Ac=2"1 =4
-1+2

Since, the slopes are different.
Hence, A, Band C are not collinear. So, statement is false.

Q. 50 Equation of the line passing through the point (acos®®8, asin’®)
and perpendicular to the line xsec®+y cosec @ =a s
xcosO — ysinB =asin26.

Sol. False
Given point p (acos®6, asin®@) and the line is xsec 6 + ycosecd =a
Slope of this line = ~5°°© = _tang
cosecH
and slope of required line = =cot@
tan 6

0 Equation of the required line is
y — asin®6 =cotB (x —acos® )
O ysin® - asin*® = xcos 8 —acos* 8
O xcos B — ysin @ = acos* B —asin* 0
O xcos 0 - ysinB =a[(cos®B + sin’ B)(cos? B — sin® 0)]
O xcos 0 — ysin 8 = acos? 8
Hence, the given statement is false.
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Q. 51 The straight line 5x + 4y =0 passes through the point of intersection of

Sol.

the straight lines x + 2y —10 =0 and 2x+ y +5 =0.

True
Given that, x+2y-10=0 (i)
and 2x+y+5=0 (i)
From Eq. (i), put the value of x =10 -2y in Eq. (i), we get
20-4y+y+5=0
O 20-3y+5=0
25
0 ==Y
y 3
0 x+%o 10=0 [using Eq. ()]
O x+@:ODx:ﬂ
3 3

So, the point of intersection is %2—; %

If the line 5x + 4y = 0 passes through the point @»20 25

5@@ 5 —100 %_o

So, this point lies on the given line.
Hence, the statement is true.

% then this point should lie on this

line.

Q. 52 The vertex of an equilateral triangle is (2, 3) and the equation of the

Sol.

opposite side is x+y =2. Then, the other two sides are
y-3=Q2%3)(x -2).

True A2, 3)
Let ABC be an equilateral triangle with vertex A(2, 3),

and equation of BCisx + y =2./.e., slope = — 1. 60°
Let slope of line ABis m.
Since, the angle between line ABand BC is 60°.
O tan60° :B;’LH o 460" 607 ¢
ot =m x+y=2
+ 10 . L
a J3=+ 0 [taking positive sign]
O -m0O
| N3-J3m=m+1
| N3-1=m+./3m
O J3-1=m(1+43)
. _WB-)(3-1)
W3+ N3 -1)
_3+1-2J3_4- 2@_2_5
3-1 2
Similarly, slope of AB=2 + /3 [taking negative sign]

O Equation of other two side is
y-3=(2 +/3)(x -2)
Hence, the statement is true.
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Q. 53 The equation of the line joining the point (3, 5) to the point of
intersection of the lines 4x+y —-1=0 and 7x -3y —35=0 is
equidistant from the points (0, 0) and (8, 34).

@ Thinking Process
Equation of a line passing through the points (x, , y,) and (x, , y, ) s

_VaTYs
Y= (x=2x,).
Xy T Xy
Sol. True
Given equation of lines are
dx+y-1=0 ()
and 7x -3y -35=0 ()]

From Eq. (i), on putting y =1 - 4x in Eq. (ii), we get
7x-3+12x =35 =0
O 19x -38=00x =2
On putting x =2in Eq. (i), we get
8+y-1=00y=-7
Now, the equation of a line passing through (3, 5) and (2, =7) is
-7-5

-5= x -3
y 53 ® 9
O y=-5=12(x = 9)
O 12x -y -31=0 (i)
Distance from (0, 0) to the line (iii),
_ |=31 31

O Distance from (8, 34) to the line (iii),
_[96-34-31 _ 31
2" s i
dy=d,

Hence, the statement is true.

. . 1 1 1 .
Q. 54 The line * + Y =1 moves in such a way that — + — = —, wherecis a
a b aZ b2 CZ
constant. The locus of the foot of the perpendicular from the origin on

the given line is x® + y? =c2.

Sol. True
Given that, equation of line is
L N
PR (i)
Equation of line passing through origin and perpendicular to line (i) is
X Yoo (i)
b a

Now, foot of perpendicular is the point of intersection of lines (i) and (ii). To find its locus we
have to eliminate the variable a and b.
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On squaring and adding Egs. (i) and (i), we get

2

2
®2 LYy af Ly 2ay
a® b> ab b? & ab

>0O1 1 >01 10_

. R P e
2

O x +L:1

O

mata
9|
%=
=
o

Hence, the statement is true.

Q. 55 The lines ax+2y +1=0, bx+3y+1=0 and cx+4y+1=0 are
concurrent, if a, b and ¢ are in GP.
@ Thinking Process

First of all find the intersection point of first two line. Then, if the lines are concurrent
then this point should lies on the third line.

Sol. False
Given lines are
ax+2y+1=0 (D)

and bx +3y+1=0 ()]
From Eq. (i), on putting y = _aqu in Eq. (ii), we get

bx—g(ax+1)+1 =0
O 2bx -3ax —-3+2 =0
0 x@b-3a)=10x=_

2b - 3a

Now, using x = L in Eq. (i), we get
2b - 3a

a

+2y+1=0
2b - 3a Y
0 2y:_Da+2b—3aE|
H2b-3a 1
0 2y:—(2b—2a)
2b - 3a
0 y= (@-b)
2b - 3a

So, the point of intersection is %17 a-b E
[Pb-38a 2b-3al

Since, this point lies oncx + 4y + 1 =0, then
c  ,4@-b
2b-3a 2b-3a

O c+4a-4b+2b -3a =0
0 2b+a+c =00 2b=a+c

Hence, the given statement is false.

+1=0
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Q. 56 Line joining the points (3, —4) and (-2, 6) is perpendicular to the line
joining the points (-3, 6) and (9, —18).

Sol. False
Given points are A(3, —4), B(-2, 6), P(-3, 6)and Q(9, —18).
Now, slope of AB = 6+4 -2
-2 -3
and slope of PQ = —18-6_ -2
9+ 3
So, line ABis parallel to line PQ.
Matching The Columns
Q. 57 Match the following.
Column| Columnll

(i) The coordinates of the points P and Q on
the linex+ 5y =13 which are at a
distance of 2 units from the line
12x=5y +26 =0are

(i) The coordinates of the point on the line 117 7
x+ y =4, which are at a unit distance ) @‘ Q@i
fromthe line4x + 3y =10 =0 are

(i) The coordinates of the point on the line 12 16
joining A(=2, 5) and B(3, 1) such that o) Q @ E‘i @
AP =PQ =QB are

Sol. (i) Let the coordinate of point P(x;, y;) on the line x + 5y =13i.e.,
P(13 = 5y, y).
0 Distance of P from the line 12x — 5y + 26 =0,

5 :B|2(13 - 5y,) — 5y, +2BH

0 J144 +25 0
0 o - 4 15660y, — 5y, +26
13
- 65y - 156 [taking positive sign]
156 _12
"85 5
xy =13 - 5y,
=13-12 =1

So, the coordinate of is P%& %@

Similarly, the coordinates of Q are Q—S, % [taking negative sign]
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(i) Let coordinates of the point on the line x + y = 4be (4 - y,, y;).
Distance from the line 4x + 3y =10 =0.
1:B4(4— ¥) + 3y, —1OH
o J16+9 ¢
_— 16 — 4y, + 3y, —10

O 1

5
O 5=6-y
O ¥ =1

Ify, =1 thenx, =3
So, the pointis (3, 1).
Similarly, taking negative sign the point is (=7, 11).
(iii) Given point A (=2, 5) and B (3, 1).
(-2, 5) 3,1

B
A 3 Q

(X4, ¥4) (X, ¥o)

Now, the point P divides line joining the point Aand Bin 1 : 2.
_1B+2(2)_3-4_-1

1

1+2 3 3
and yW:M:E
1+2 3

So, the coordinates of P are % %%

Thus, the point Q divided the line joining Ato Bin 2 : 1.
. = 2B+1(2)_4

2 =

2+1 3
and 1% :M:Z
27 241 3

Hence, the coordinates of Q are % %%

Hence, the correct matches are (i) — (c), (i) - (@), (iii)) - (b).

207

[taking negative sign]

Q. 58 The value of the A, if the lines (2 + 3y +4) + A(6x — y +12) =0 are

Column| Columnll
3
() parallel to Y-axis is @ A= ~
) ) 1
(i)  perpendicularto7x+ y —4 =01is b) A :—g
17
(i) passes through (1, 2) is ©) A= ——]
(iv) parallel to X-axis is d A=3

Sol. (i) Given equation of the line is

(2x+3y+4)+ A6x -y +12) =0
If line is parallel to Y-axis i.e., it is perpendicular to X-axis
O Slope = m =tan90° = «
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Fromline (i), x@2 + 6A)+ y(83=A)+ 4+12A=0

and slope =—e+6N
3-A
0 2 -6A_
3-A
O 276 _1p- 3
3-A 0
(ii) If the line (i) is perpendicular to the line7x + y —4 =0ory=-7x + 4
-@+ 6)\)(_7) -1
B-A)
O 14+ 42N=-3 + A
O 4N =-17
O A=-17
41
(iii) If the line (i) passes through the point (1, 2).
Then, @+6+4)+N6-2+12) =0
0 12+16A=00A= -2
4
(iv) If the line is parallel to X-axis the slope = 0.
Then, —@+ 6N _ 0
3-A
0 —@+6N)=0 O )\:—%

So, the correct matches are (i) - (d), (i) » (c), (i) - (a), (iv) - (b).

Q. 59 The equation of the line through the intersection of the Llines
2x —3y =0and 4x -5y =2and

Column|| Column|l
() through the point (2, 1) is (@ 2x-y=4
(i) perpendiculartothelinex+2y+1=0 | (b) x+y-5=0
(i) parallel totheline3x—4y +5=01is (@ x-y-1=0
(iv)  equally inclined to the axes is (d) 3x—-4y-1=0
Sol. Given equation of the lines are
2x -3y =0 .0
and 4x — 5y =2 (i)
From Eq. (i), putx = % in Eq. (ii), we get
45@ -5y =2
O 6y — 5y =2
O y=2

Now, put y =2in Eq. (i), we get
x=3
So, the intersection points are (3, 2).
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(i) The equation of the line passes through the point (3, 2) and (2, 1), is

1-2
-2 = x -3
y-2= k-9
O y—-2=(x-3)
O x-y-1=0

(ii) If the required line is perpendicular to the linex + 2y +1=0
Slope of the required line =2
0 Equation of the line is

y-2=2(x —-3)
O 2x —y—-4=0
(iii) If the required line is parallel to the line 3x — 4y + 5 =0, then the slope of the required
line ==
4
0 Equation of the required line is
3
y-2 —Z(x 3)
O 4y-8=3x -9
0 3x -4y -1=0

(iv) If the line is equally inclined to the X-axis, then
m= *tan45° = +1
0 Equation of the line is

y—-2=-1x -3 [taking negative value]
O y-2=-x+3
| x+y-5=0
So, the correct matches are (a) - (i), (b) - (i), (c) - (iv), (d) - ().



