Chapter 10 - Straight Lines NCERT Exemplar - Class 11

EXERCISE

SHORT ANSWER TYPE QUESTIONS

Q1L

Sol.

Q2.

Sol.

Find the equation of the straight line which passes through
the point (1, — 2) and cuts off equal intercepts from axes.
Intercept form of straight line

x . .
—+ % =1, where 2 and b are the intercepts on the axis

a
Given thata=b
R A (i)
a a
If eq. (i) passes through the point (1, - 2), we get
1 2 1
_——— = = —=-=1 = a=-1
a a a
So, equation of the straight line is
—_1+—il =1 = x+y=-1 = x+y+1=0

Hence, the required equationis x +y +1=0.

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).

Slope of the line joining the points (2, 3) and (3, - 1) is

-1-3 .
3-2
Slope of the required line which is perpendicular to it
-1 1
= —_4=Z [ m1m2=—1]
Equation of the line passing through the point (5, 2) is
1
y=2=4&=5 [y —yy=m(x —x)]
= 4dy-8=x-5
= x—4y+3=0

Hence, the required equation is x — 4y + 3 =0.
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Q3.

Sol.

Q4.

Sol.

Find the angle between the lines y = 2- J3 )(x+5) and
y= 2+B)x-7).
The given equations are y = (2— V3)(x +5) (1)
andy = 2+3)(x-7) ..(i)
Slope of eq. (i) m, (say) = (2 -3)
and slope of eq. (ii) m, (say) = (2 ++/3)
Let 0 be the angle between the two given lines

o my| | 2-v3-2-3 |
tan &= 1+m1m2 "1+ @-V3)2+ D)
—2\/_|_|—2\/§|_

T |1+4-3 |2 -3

= tan6=+Bor -3

¥ 0=60° or 120°
Hence the required angle is 60° or 120°.
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.
Equation of line having 2 and b intercepts on the axis is

Xy .
. + . 1 ()
Given that a+b=14 = b=14-a
= 24y (i)
a 14-a
If eq. (ii) passes through the point (3, 4) then
§+ =1
a 14-a
3(14 —a) +4a
= - 7 = =
a(14 — a)
= 42 +q = 14a —a®
= A*+a-14a+42 =0
= a*-13a+42 =0
= a*-7a—-6a+42 =0
= a@-7)—6(@-7)=0
= (a-6)a-7)=0
= a=6,7

o b=14-6=8,b=14-7=7
Hence, the required equation of lines are



Q5.

Sol.

Qe.
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A dx +3y =24
6 8 = = X y

and S A x+y=7
777

Find the points on the line x + y =4 which lie at a unit distance
from the line 4x + 3y = 10.

Let (x4, ¥,) be any point lying in the equation x + y = 4
Xty =4 (1)
Dlstance of the point (x,, y,) from the equation 4x + 3y = 10
(4)" +(3)"
4x; +3y, —10‘ ~
— "

4x, +3y; -10==£5
Taking (+) sign 4x,+3y,-10=5
= 4x, +3y, =15 (i)
From eq. (i) we gety, =4 -x,;
Putting the value of y, in eq. (ii) we get
dx, +3(4-x)) =15

= 4x,+12-3x, =15
= x,+12 =15
= x; =3 and y,=4-3=1

So, the required point is (3, 1)
Now taking (-) sign, we have
4x,+3y,-10 =-5

= 4x, +3y, =5 ...(1i1)
From eq. (i) we gety, =4 - x,

= 4x,+3(4-x;) =5

= 4x,+12-3x; =5

= x, =5-12=-7

and vy, =4-(=7)=

So, the required point is (-7, 11)
Hence, the required points on the given line are (3, 1) and
(-7, 11).

Show that the tangent of an angle between the lines A
a b
and XY 1 2ab
a b @ -b*



Sol

Q7.

Sol.

Qs.
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+
e o=

. Given that:

Il
—_

]
—_

and

QR 2R

b
Slope of eq. (i) m, (say) = .

and slope of eq. (ii) m, (say) = E
a
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(i)
...(ii)

Let 0 be the angle between the equation (i) and (i7)

bbb
m; —m
tan 6 = ! 2 a
1+ mym, 1+(_7
2b
"4 | | —2ab
= tan 6 = 1_& =|a2—b2|
i
b
= tan0= — ;2 . Hence proved.
u —_—

angle 30° with y-axis.

Find the equation of lines passing through (1, 2) and making

Given that the line makes angle 30° with y-axis
. Angle made by the line with x-axis is 60°
... Slope of the line Y
m = tan 60°
= m= 3 300/ (1'2)
So, the equation of the line 60°
passing through the point = o) =X

(1,2) and slope /3 is

Y-y, =mx—x)
= y-2=3(x-1)
= y-2=3x-3

= y-~Bx+3-2=0

Hence, the required equation of line is ¥ — 3x++/3-2=0.

Find the equation of the line passing through the point of

intersection of 2x +y =5 and x + 3y + 8 =0 and parallel to the

line 3x +4y =7.
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Sol.

Q9.

Sol.

Given that: 2x+y =5 ()
x+3y+8=0 ..(if)
3x+4y =7 ...(1ii)

Equation of any line passing through the point of intersection
of eq. (i) and eq. (i7) is

x+y-5)+Ax+3y+8) =0 ..(ilv) (A=constant)
= 2x+y—-5+Ax+3hy+8A =0
= R+Mx+(1+30)y-5+8r=0
—(2+A4) [nm_—a}

Slope of line m, (say) =

1+3A b
Now slope of line 3x + 4y =7 is
mz(say)=—z
If eq. (iii) is parallel to eq. (iv) then
my = my,
—(2+A) 3
= BT
2+A 3
= i "1 & 8+4A=3+9)
= Ih—4r=5 = 50L=5 = A=1

On putting the value of A in eq. (iv) we get
2x+y-5)+1(x+3y+8) =0

= 2x+y-5+x+3y+8=0

= 3x+4y+3=0

Hence, the required equation is 3x + 4y + 3 =0.

For what value of a4 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?

The given equation are ax+by+8 =10 (7)
and 2x-3y+6=0 ..(i1)
From eq. (i) we get,
ax+by+8=0 = ax+by =-8
- Ly +L =1
Bl
X y
=
- -8 s
a b
. -8 -8
So, the intercepts on the axes are — and T
a
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Q10.

Sol.

From eq. (ii), we get
2x-3y+6=0 = 2x-3y=-6

2x 3y 4
-6 -6
x |y

— = =

= 575 1

So, the intercepts are — 3 and 2.
According to the question

-8
o35 a--S
a

and %? =_2 = b=+4

-8
Hence, the required values of a and b are = and 4.

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.

Let a and b be the intercepts on the given line.

. Coordinates of A and B are (g, 0) and (0, b) respectively

_ Ix0+2xa
1+2
. x oM
= sz% : ——
= ‘= T andY:—mﬂ/zerzy1
my + my
-15
(2
2 LY
d I1xb+0x2 (0, b)
an T 142
= 4=2 = b=12 X
3 X' ~@,0) 0
.~ B=(012)
So, the equation of line AB is
— Y'
vy = 2N x) ‘
Xy =X
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Q11.

Sol.

Q12.

Sol.

0 12-0 (x+15)
y-v= Fy
0+E 2

2
- _12><2(x+E)
T 2
. -3
5 2
= 5y = 8x+60
= 8x-5y+60=0

Hence, the required equation is 8x — 5y + 60 = 0.

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.

Given that:

OM = 4 units
ZBAX = 120°
ZBAO =180°-120° or ZMAO =60°
/MOA + ZMAO = 90° [ OM L AB]
0 + 60° = 90°
0 = 30° i

So, equation of AB in its
normal form
xcosO+ysin®=p

= x cos 30° +y sin 30° = 4 M
4 0
= xx£+yxl=4 9 120
2 2 >X
o AN\
= \/§x+y=8

Hence, the required equation is J3x + y=8.

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).

Given that equation of the hypotenuse is 3x + 4y = 4 and
opposite vertex is (2, 2)

Slope BC = _T?)
Let slope of AC be m

m+—
tan 45° =
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dm + 3
= 1=
4-3m
dm+3
= m = Y)
4-3m
dm+3
Taking (+) sign, =1
g (+) sign, - —
= dm+3=4-3m
= 7m=1
1 o > X
B m—7
4dm+3
Taking (-) sign, ——=-1
g (-) sig 4—3m
= dm+3=-4+3m
= dm-3m=-3-4 = m=-7

. Equation of AC with slope (;) is

y-2-= %(X—Z)

= 7y-14=x-2

= x=7y+12=0

Equation of AC with slope (- 7) is
y-2=-7(x-2)

= y-2=-7x+14

= 7x+y-16=0

Hence, the required equation are x - 7y + 12 =0

and 7x +y - 16 =0.

LONG ANSWER TYPE QUESTIONS

Q13. 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.
Sol. Equation of the base AB of a AABCisx +y=2
In AABD,
i 60° AD
sin 60° =~
= g = % = AD= %AB
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Q14.

Sol.

Length of perpendicular from A(2, - 1) A (2,1
to the linex +y=21is
I1x2+1x-1-2

Sl 51

AB x+y=2

AD =
Joz+ayp |
NG 2—1—1 ‘—w
NP2AB = |[V——| = =
- 2 V2 V2 60° ‘0
i
5 —
2

= AB =

Hence, the required length of side = \/%

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.

Let (x,, y,) be the coordinates of the given point P and m be the

slope of the line.
.. Equation of the line is y —y, = m(x — x,)
Given points are A(2, 0), B(0, 2) and C(1, 1).
Perpendicular distance from A(2, 0) to the line (i) d, (say)
_ 00—y, —m2-x)

\/1 + m?

Perpendicular distance from B(0, 2) d, (say)

d,

22—y -m0-x)
\/1 +m?
Similarly, perpendicular distance from C(1, 1) d (say)

d,

_ 1-y, —m(1l-x)

d
’ \/1 +m?
According to the question, we have
d,+dy,+d;=0

. O—yl—m(2—x1)+2—y1—m(O—x1)+1—y1—m(1—x1) -0

J1+m? Jl+m2 \/1+m2



Q15.

Sol.
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= —yy—2mAmx +2-y +mx;+1-y, —m+mx; =0
= 3mx; =3y, -3m+3=0
= mx; =y, -m+1=0

Since the point (1, 1) satisfies the above equation.

Hence, the point (1, 1) lies on the line.

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 1is

6
at a distance Ky from the given point.

X/A

Y/ y
Let the given line x + y = 4 and required line ‘I’ intersect at
B(a, b).
b-2
a-1

Slope of line ‘I’ is given by m =

J6

Given that AB = ?

=tan 6 (l)

So, by distance formula for point A(1, 2) and B(a, b), we get

Ja-17 +@-2)7> = Ve

3
On squaring both the side
A +1-2a+b*+4—-4b = g
2412 2 y
a+b —2u—4b+5=§ ...(11)

Point B(a, b) also satisfies the eqn. x +y =4
: a+b=4 ..(1if)

10
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33+l 5V3-1

On solving (i7) and (iii), we get a = , b=
g (i1) (iit), we g 23 23

Putting values of 2 and b in eqn. (i), we have

5V3-1_,

23 7 5B-1-43 3-1
3W3+1  3V3+1-243 B +1
23

s tanO=tan15° = 0=15°
Q16. A straight line moves so that the sum of the reciprocals of its
intercepts made on axes is constant. Show that the line passes

tan 6 =

through a fixed point.
Sol. Intercepts form of a straight line is
£ + 1 =1
a b
where a and b are the intercepts made by the line on the axes.
1.1
Given that: o + 5 % (say)
= K + ko 1
a b
which shows that the line is passing through the fixed point
(k, k).

Q17. 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.

Sol. Let AB be a line passing through a point (- 4, 3) and meets
x-axis at A(a, 0) and y-axis at B(0, b).

_5><0+3a
543
- _4=% . X=mlxz+m2x1
8 my + m,
= 3a = __352 and Y = My, + Myl
o= my + My
3
4 3_5b+30
an " 543
5.b
= 3= = 5b=24

11
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b= 22 ¥

= =3 /
Intercept form of the line is B, b)

S|

—32 724 ~ (-4, 3)

3 5
-3x 5y X' X
oY A

- 32 24 /o)
= —9x+20y =96 = 9x-20y+96=0

Hence, the required equation is 9x — 20y + 96 = 0.

Q18. Find the equation 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 point (3, 2) is %

Sol. Given equations are
x-y+1=0 ()
and 2x-3y+5=0 ..(i1)

Solving eq. (i) and eq. (ii) we get
2x -2y +2=0
2x -3y +5= 0
) )
y-3 = 0..y=3
From eq. (i) we have
x-3+1=0 = x=2
So, (2, 3) is the point of intersection of eq. (i) and eq. (ii).
Let m be the slope of the required line
. Equation of the line is

)

y—-3=m(x-2)
= y—3=mx-2m
= mx—-y+3-2m=20
Since, the perpendicular distance from (3, 2) to the line is B
then
7 |m(3)-2+3-2m|
5 ‘ Jm? +1 ‘
49  (Bm—2+3-2m)?
= Py 2
25 m- +1

12



Chapter 10 - Straight Lines NCERT Exemplar - Class 11

49  (m+1)?
= 25 m+1
= 49m? + 49 = 25m* + 50m + 25
= 49m*-25m>-50m +49-25 =0
= 24m?>—50m +24 =0
= 12m*-25m+12 =0
= 12m*-16m-9m+12 =0
= 4m(3m —-4)-3(3m—-4) =0
= (3m—4)(4m-3)=0
= 3m—-4=0and4m-3=0
4 3
m=22
374

4
Equation of the line taking m = 3 is

4
_3=—(x-2
y-3 3( )
= 3y-9=4x-8 = 4x-3y+1=0
Equation of the line taking m = 1 is
3
-3=—(x-2
y-3 4(x )
= 4dy-12=3x-6 = 3x-4y+6=0

Hence, the required equations are 4x —3y +1=0
and 3x -4y +6=0
Q19. 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.
Sol. Let coordinates of a moving point P be (x, y).
Given that the sum of the ]
distances from the axes to

the point is always 1 P(-x,y) —x | «x

d+]y| =1 P y)
= x+y = 1 .1/: y

- X% . > X

= -x-y=1 o L

=" _x+y =1 y: : Y

SRR S
= x-y=1 P(—x, —y) —=x x  Px -y

Hence, these equations
gives us the locus of the
point P which is a square.

Y/

Q20. P,, P, are points on either of the two lines y — J3lx|=2 ata
distance of 5 units from their point of intersection. Find the

13
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coordinates of the foot of perpendiculars drawn from P,, P,
on the bisector of the angle between the given lines.

Sol. Given lines are y —~/3]x| =
= y—+/3x =2,ifx>0 ()
and y+\/§x =2,ifx<0 ..(i1)
Slope of eq. (i) is tan 8 = </3 .. 8=60°
Slope of eq. (ii) is tan = — /3 .. §=120°
Solving eq. (i) and eq. (ii) we get
y —-\Bx = 2
y +3x = 2
2y 4 =y=2
Putting the value of y is eq. (i) we get
x=0
.. Point of intersection of line (¢) and (ii) is Q(0, 2)
- QO0=2
In APEQ,

cos 30° =

rQ
QE
V3 _PQ

2 5
P
Q 2

OP = OQ +PQ
53

=24+ — vY
2

Hence, the coordinates of the foot of perpendicular
~[o2+32)
2

Q21. If p is the length of perpendicular from the origin on the line

- + Z =1and 4%, pz, b? are in A.P. then show that a* + b* =0

a

. . .ox Y

Sol. Given equationis —+==1
a

Since, p is the length of perpendicular drawn from the origin
to the given line

1]

a1
z
=

14
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—+—--1
_la_b
AT
b
Squaring both sides, we have
) 1
S U
a b
T S :
- Tt = p2 ...(7)

Since @, pz, b? are in A.P.

2% = a® + b?
) a? +b? 1 2
= A A

1
Putting the value of — is eq. (i) we get,

11 2

a_2+b_2 2?42
a* +b? B 2
a*b? - a + b

(ll2 + b2)2 — 2a2b2
a* + b* + 2a%0? = 240

a* +b* = 0. Hence proved.

tiy

OBJECTIVE TYPE QUESTIONS
Q22. Aline cutting off intercept — 3 from the y-axis and the tangent at

angle to the x-axis is 5 its equation is

(a) 5y-3x+15=0 (b) 3y-5x+15=0
(c) 5y—-3x-15=0 (d) None of these

Sol. Since the lines cut off intercepts — 3 on y-axis then the line is
passing through the point (0, — 3).

Given that: tan 6 = % = Slope of the line m = %
So, the equation of the line is

Y-y =mx—x)
= Y +3 = %(x - 0)

15



Q23.

Sol.

Q24.

Sol.

Q25.

Sol.
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= 5y +15 = 3x
= 3x-5y-15=0 =
Hence, the correct option is ().
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5y -3x+15=0

Slope of a line which cuts off intercepts of equal length on the
axis is
(@) -1 (b) -0
() 2 @ V3
Intercept form of a line is
x. Y
—+<2 -1
a b
= LA (- a=b)
a a
= x+ty=a
= y=—-x+a
. Slope is - 1

Hence, the correct option is (a).
The equation of the straight line passing through the point (3, 2)
and perpendicular to the line y = x is

(@) x-y=5 (b) x+y=5
() x+y=1 d) x—y=1
Eqn of line ‘I’ is given by
Y=y, = m(x —x,).
Since [ passing through the point P(3, 2).
“y—-2=m(x-23)
= y=mx+2-3m ..(>i) §Y ~
Since it is given that lines y = x - y=x
and ‘I" are perpendicular to each other, .
1o 62
[vomyxmy==1] o hY S
m=-1 (@]
Put m =-11in eqn. (i), we get
y=-x+2-3(-1)
=-x+5
x+y=5 vy

Hence, correct option is (b).

The equation of the line passing through the point (1, 2) and
perpendicular to the linex +y+1=01s

(@ y-x+1=0 ) y—x-1=0

() y—x+2=0 d) y—x-2=0
Equation of any line perpendicular to the given
linex+y+1 =0isx-y+k=0

If eq. (i) passes through the point (1, 2) then

(i)

16
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Sol.

Q27.

Sol.
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1-2+k=0 = k=1
Putting the value of k is eq. (i) we have
x-y+1=0 = y-x-1=0
Hence, the correct option is (b).

The tangent of angle between the line whose intercepts on the
axes are a, — b and b, — a respectively are
2 _ 2 2_ 2
a“-b b® —a
a b
@ — ®» —
b* —a®
(¢) (d) None of these
2ab
First equation of line having intercepts on the axes
x
a,-bis ;—Z=l = bx-ay=ab ..(1)
Second equation of line having intercepts on the axes
b,—aisf—z =1 = ax-by=ab ...(11)
b a
Slope of eq. (i) m, = b
a
Slope of eq. (ii) m, = %
-m
tan 6 = |— 2
1+ mym,
b a
_ ; - E ~ bZ _ a2
1+ b 2ab
ba
Hence, the correct option is (c).
If the line > + % =1 passes through the points (2, - 3) and (4, - 5)
a
then (g, b) is
(@ (1, 1) () -1,1)
(© (L-1) @ (-1,-1)
Equation of line passing through the points (2,—-3) and (4, -5) is
-5+3
= -2
yrd3=y, @02
-2
= Y +3 = T(X - 2)
= y+3=—-(x-2)
= Y +3=—-x+2
= x+y=-1

17
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Sol.
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X y
= 1 + 1" 1 (Intercept form)
a=-1,b=-1

Hence, the correct option is (d).

The distance of the point of intersection of the lines
2x -3y +5=0and 3x + 4y =0 from the line 5x -2y =01is
@ 130 ) 13
17429 7329
(¢) g (d) None of these
Given equations are:
2x-3y+5=0 ..(0)
3x+4y =0 ..(1i)
From eq. (i) we get,
-3
4]/ =-3x = y= Tx (lll)

Putting the value of y in eq. (i) we have

2x—3(_—3x)+5 =0
4

= 8x+9x+20=0
= 17x+20=0
-20
= X=——
17
Putting the value of x in eq. (iii) we get
-3 (— 20)
VIV
_b
- Y77
. . Lo 20 15
.. Point of intersection is | — —, — |.
1717

20 15
Now perpendicular distance from the point (— 17 ﬁj to the
given line 5x -2y =01is

(o)1) ey
17 17)) _ |17 17| _ 130

| y2B+4 | V2 | v

Hence, the correct option is (a).

18
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Q29. The equation of the lines which pass through the point (3, — 2)

and are inclined at 60° to the line V3x +y =1 is

(@) y+2=0,3x-y-2-3/3=0

(b) x-2=0,Bx—y+2+3/3=0

(©) Bx-y-2-3J3=0

(d) None of these
Sol. Equation of line is given by

V3x+y+1=0

. y- —Br-1

.. Slope of this line, m, = — V3

Let m, be the slope of the required line

tan 6 = i llN
1+ mym,
t o |- &
= an 60 1+ By,
3 —m,
= 3= [ 1- \/—m2
= V3 = 1——\/5"122 [taking (+) sign]
= '\/§ — 3m2 = - \/§ - m2
= 2my= 243 = my=.3
3=
and V3 = —[1_\/——\/%77;2} [taking (-) sign]
V3 +m,
= B,
= J3-3m, = V3+m,
= dm,=0 = m,=0
. Equation of line passing through (3, — 2) with slope /3 is
y+2=+/3(x-3)
y+2=3x-3V3

:J—xy23fo

and the equation of line passing through (3, -2) with slope 0 is
y+2=0x-3) = y+2=0
Hence, the correct option is (a).
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Q30. The equation of the lines passing through the point (1, 0) and at

. 3 .
a distance % from the origin are

(@) VB3x+y—-3=0,83x-y—-3=0
(b) Bx+y+/3=0,v3x—y+/3=0
(©) x+8y—3=0,x-B8y-/3=0
(d) None of these
Sol. Equation of any line passing through (1, 0) is
y-0=mix-1) = mx-y-m=0

Distance of the line from origin is 73

mx0-0-m

Jl+m2

—-m

- ,/1+m2

Squaring both sides, we get

=

STFERIESTES

N

3 _ m
4 1+m?
= 4m*=3+3m*> = 4m*-3m>=3
= m?=3 . m==%3
.. Required equations are
+Bx-yF3 =0

ie., V3x—y -3 =0and —Bx-y++3 =0
= J3x + Y- V3 =0
Hence, the correct option is (a).
Q31. The distance between the lines y = mx + ¢, and y = mx + ¢, is
¢ —C o1 — &

(@) ) —
A1+ m? A1+ m?
cy—cC
() +— (d) 0
A1+ m?
Sol. Given equations are y =mx+c, ()
and y=mx+c, (i)

Slopes of eq. (i) and eq. (ii) are same i.e., m
So, they are parallel lines.

. . €1 —C
.. Distance between the two lines = —| 2| .
A1+m

Hence, the correct option is (b).
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Q32.

Sol.

Q33.

The coordinates of the foot of perpendiculars from the point
(2, 3) on the line y = 3x + 4 is given by

o (%5 oG

(© (5,—1@ (@) (— —%)

Given equation is y=3x+4
= 3x-y+4=0 (1)
Slope = 3
Equation of any line passing through the point (2, 3) is
y-3=m(x-2) ...(i1)
If eq. (i) is perpendicular to eq. (ii) then
mx3=-1 [omyxm,==1]

1

= m= -2

Putting the value of m in eq. (ii) we get

y-3= —%(x—Z)

= 3y-9=-x+2
= x+3y =11 ...(111)
Solving eq. (i) and eq. (iii) we get

3x-y=-4 = y=3x+4 ...(1v)

Putting the value of y in eq. (iii) we get
x+3(Bx+4) =11

= x+9x+12=11
-1
= 10x=-1 = x= 10
) -1
From eq. (iv) we get, y= 3(Ej +4
__3+4 _2
- Y BT

-1
So the required coordinates are (— z)
10 10

Hence, the correct option is (b).

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

(1) 2x+3y=12 (b) 3x+2y=12

(c) 4x-3y=6 (d) 5x-2y=10
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Sol.

Q34.

Sol.

Q35.

Sol.

Let the given line meets the axes at A(a, 0) and B(0, b).
Given that C(3, 2) is the mid-point of AB

_a+0 6
2 - 4" Ya
0+b
and 2=T = b=4 (0D
Intercept form of the line AB
x ¥ CG,2)
_+E=1
a
Xy (a, 0) N
= E+Z= 1) A >

= 2x +3y =12
Hence, the correct option is (a).
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) d) y-2=x-1
Given equation is y=3x-1

Slope = 3
Slope of the line passing through the given point (1, 2) and
parallel to the given line =3
So, the equation of the required line is

y-2=3(x-1)

Hence, the correct option is (c).
Equations of diagonals of the squares formed by the lines x =0,
y=0,x=1landy=1are
(@ y=xy+x=1 b)) y=x,x+y=2

1
© 2y=x, y+x=5 (@) y=2xy+2x=1

Given equation x=0, y =0, x=1 and y = 1 form a square of side
1 unit
From figure, we get that OABC is square having corners

0(0, 0), A(1, 0), B(1, 1) and C(0, 1) Y4
Equation of diagonal AC
1-0

y=0=53%"Y e Ba
= =—(x-1)
= y=-x +1 x=0 x=1
= y+x=1 R
Equation of diagonal OB is o g)) y=0 A(l,0)
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Q36.

Sol.

Q37.

Sol.

1-0
y-0-= 1_0(x—0)
= y=x

Hence, the correct option is (a).
For specifying a straight line, how many geometrical parameters
should be known?
(@) 1 (b) 2
(c) 4 (d) 3
Different form of equation of straight lines are
Slope intercept form, y = mx + ¢, Parameter = 2
Intercept form, X + % =1, Parameter =2
One-point form, y —y, = m(x — x,), Parameter = 2
Normal form, x cos w +y sin w = P, Parameter = 2
Hence, the correct option is (b).
The point (4,1) undergoes the following two successive
transformation:
(i) Reflection about the line y = x
(ii) Translation through a distance 2 units along the positive

x-axis
(@) (4 3) b) G 4
77
© L4 @ (22)
Let the reflection of A(4, 1) in y = x be B(a, b) mid-point of AB
44a 1+0b o
= ( 5 ,T) which liesony =x
4+a 1+b
- 2 2
= 4+a=1+0b
= a-b=-3 (1)
b-1
The slope of the line y = x is 1 and slope of AB = 1_4
b-1
1 [a - 4] =-1
= b-1=-a+4
= a+b=5 ..(i0)
Solving eq. (i) and eq. (if) we get
a=landb=4

.. The point after translation is (1 + 2, 4) or (3, 4).
Hence, the correct option is (b).
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Q38. A point equidistant from the lines 4x + 3y +10=0, 5x - 12y +26=
0 and 7x +24y -50=01is

(@ (1,-1) () (1 1)
(©) (0,0) @ (0, 1)
Sol. Given equations are
4x+3y+10=0 (1)
5x-12y+26=0 ..(i1)
and 7x+24y-50=0 ...(1i1)
Let (x,, y;) be any point equidistant from eq. (i), eq. (ii) and
eq. (iii).

Distance of (x,, y,) from eq. (i)
4x; +3y; +10
J16+9
Distance of (x,, y,) from eq. (ii)
5w =12y, +26] |5x — 12y + 26|
N T 13 |
Distance of (x,, y,) from eq. (iii)
7%y +24y; — 50| |7x; + 24y, — 50

J59+576 | 25 |

If the point (x,, y,) is equidistant from the given lines, then
|4x; +3y; +10| |5 =12y, +26| |7x; + 24y, — 50
5 1 1 [l 2|

We see that putting x; = 0 and y, = 0, the above relation is
satisfied i.e.,

|4x; +3y; +10|
5

10 26 50
5 13 25
Hence, the correct option is (c).
Q39. A line passes through (2, 2) and is perpendicular to the line
3x +y =3. Its y-intercept is

1 2
= b) —
(@) 3 ®) 3
4
©1 @ 3
Sol. Any line perpendicular to 3x +y =3
x=3y=A~ (A = constant)

If it passes through the point (2, 2) then
2-32)=r = A=-4
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Sol.

Q41.

Sol.
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. Required equation is x -3y =-4

= -3y=-x-4
1 4
5 y=3%+3 [ y=mx+d]

4
So, the y-intercept is 3 Hence, the correct option is (d).

The ratio in which the line 3x + 4y + 2 = 0 divides the distance
between the lines 3x + 4y +5=0and 3x +4y-5=01s
(@) 1:2 (b) 3:7
(c) 2:3 (d) 2:5
The given equations are

g3x+43+5=0 ) Srrdy+s5=0

Bx+dy-5=0 . A sxeay+2=0
and 3x+4y+2=0 ..(iii) - S -
Clearly, eq. (i), (if) and (iii) are B
parallel to each other as the >
3x+4y-5=0

coefficients of x and y are same.
Distance between parallel lines (i) and (iii) we get

- Distance between two

-2 _ 3 € —c
2 2| 5 parallel lines = L2
(3" +4) [2 + 12

Distance between parallel lines (ii) and (iii) we get
-5-2 7

()2 +@2| 5

.. Ratio between the distances =

gl w

:Z:3:7
5

Hence, the correct option is (b).

One vertex of the equilateral triangle with centroid at the origin

and one sideasx +y-2=0is

@ -1-1) b) (22) N

(@ (-2,-2) @ (2,-2)

Let ABC be an equilateral triangle

with vertex (x,, y,). 2

AD 1 BC and let (4, b) be the

coordinates of D. G4(0,0)

Given that the centroid G lies 1

at the origin i.e., (0, 0)
. C
D(a, b)
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Since, the centroid of a triangle,divides the median in the
ratiol:2
_ Ixx;+2xa

So,

1+2
= x+2a=0 ()
and - % =y, +2b=0 (i)
Equations of BCis givenby x+y—-2=0 ..(1ii)
Point D(a, D) lies on the line x+y—-2=0
So a+b-2=0 ...(iv)

Slope of eq. (iif) is=-1
and the slope of AG = yl—_o =N

x1 - 0 Xl
Since, they are perpendicular to each other
—1x 2L =-1 = y=x
X

From eq. (i) and (i7) we get
x+20=0 = 2a=-x
y;+2b=0 = 2b=-y,

o a=b

From eq. (iv) we get
a+b-2=0
a+a-2=0

=
= 20-2=0 = a=landb=1 [~ a=0]
X =-2x1=-2

and y;=—-2x1=-2

Hence, the correct option is (c).

Fill in the Blanks:

Q42. If g, b, c are in A.P. then the straight line ax + by + ¢ = 0 will
always pass through ............... .

Sol. Given equationisax +by+c=0 (1)
Since 4, b and ¢ are in A.P.

a+c
"=
= a+c=2b
= a-2b+c=0 ..(1)
Comparing eq. (i) with eq. (if) we get,
x=1,y=-2

So, the line will pass through (1, - 2)
Hence, the value of the filler is (1, - 2).
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Q43. The line which cuts off equal intercepts from the axes and
pass through the point (1, - 2) is ............... .
Sol. Intercept form of the line is

X Yy .
—+= =1
-ty (@)

Given thata="b
XY, o )
P = x+ty=a .. (if)

If the line (i) passes through (1, - 2) we get
1-2=a = a=-1
So, the required equationisx +y=-1 = x+y+1=0.
Hence, the value of the fillerisx +y +1=0.
Q44. Equations of the lines through the point (3, 2) and making an
angle of 45° with the line x -2y =3 are ............... .
Sol. Given line is x — 2y = 3 and the point is (3, 2)
Equation of a line passing through the point (3, 2) is

y—2=m(x-3) (1)
Angle between eq. (i) and the given line x — 2y =3 whose slope
s -
is 5 o
tanf = |———
1+ mym,
1
m——
= tan 45° = 21
1+mx—
2
1 1
m—E m— —
= 1= = 2 _:1
m m
1+— 1+—
2 2
Taking (+) sign,
1
"y 1 m
=1 = m--—=1+—
2
m—ﬂ—l 1
= 5 = +E
m 3
= — == = m=3
2 2

27



Chapter 10 - Straight Lines NCERT Exemplar - Class 11

Q45.

Sol.

Q46.

Sol.

Taking (-) sign,

S
2 -1 moto g
1+— 2 2
2
m+ = —1+l
- 272
_ 1
= m= -3
So, the required equations are,
When m =3,
y—2=3(x-23)
= y—-2=3x-9
= 3x-y-7=0
When m =
1
-2=-—(x-3
y 3( )
= 3y-6=—-x+3
= x+3y-9=0
Hence, the value of the filleris 3x —y—-7=0and x +3y -9 =0.
The points (3, 4) and (2, — 6) are situated on the ............... of the
line 3x -4y -8 =0.
Given lineis 3x-4y-8=10 ()

and the given points are (3, 4) and (2, - 6).
For point (3, 4), line becomes = 3(3) — 4(4) — 8
=9-16-8
=9-24=-15<0
For the point (2, - 6), line becomes = 3(2) — 4(- 6) — 8
=6+24-8=30-8
=22>0
So, the points (3, 4) and (2, — 6) are situated on the opposite
sides of 3x —4y -8 =0.
Hence, the value of the filler is opposite.
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 ...............
The given equation of line is 5x — 12y = 3 and the given point
is (3, — 2).
Let (g, b) be any moving point
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.. Distance between (g, b) and the point (3, - 2)
= J@-3)?% +(0+2)>
and the distance of (4, b) from the line 5x — 12y =3
_|Ba-120-3| |5a-12b-3|

| Jr144 | | 13|

According to the question, we have

2 |52-12b-3
a-3) +(b+2)?%| =
[Va-37 +@+27] =
50 -12b-3
= @-3P+(pe2p- 270
13
Taking numerical values only, we have
50 -12b-3
a-32+(b+2yP= ———
(@=3)"+(b+2) 3
5a—-12b -3
= P —6a+9+b*+4b+4 = ————
13
5 o 5a—-12b -3
= a+b —6{1+4b+13=T

= 1322+ 130%-78a+52h+169 = 50— 12b -3
= 134>+ 13b*> - 830+ 64b + 172 =0
So, the locus of the point is 13x* + 13y* — 83x + 64y + 172 = 0.

Hence, the value of the filler is 13x” + 13y — 83x + 64y + 172 =0.
Q47. Locus of the mid-points of the portion of the line

x sin 0 + i cos 0 = p intercepted between the axis is ............... .

Sol. Given equation of the line is
xcosB+ysin®=p ..(1)

Let C(h, k) be the mid-point of the given line AB where it

meets the two axis at A(a, 0) and B(0, b).

Since (g, 0) lies on eq. (i) then

Y
acos®0+0=p

- a= =t i) oo
cos 6 '

B(0, b) also lies on the eq. (i) then Ch, k)

0+bsinB=p

- b=_F .. (i) © \ X

sin 0 w‘/ 0)

Since C(h, k) is the mid-point of AB
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0+a

h= > = a=2h
b+0
and k= ™ 2 b=2k
Putting the values of a and b is eq. (i) and (iii) we get
P r .
2h = 030 = cos0 o ...(iv)
__F P
and 2k = Sn © = sinB= ok ()
Squaring and adding eq. (iv) and (v) we get
o
= cos’0+sin’ @ = E-'_E
2 2
p |4
1= 5+
- a4kl
So, the locus of the mid-point is
o
I="5%
4x° 4y
= 4x2y2 — pZ(x2 + y2)

Hence, the value of the filler is 4x*y* = p*(x* + y).

State True or False:

Q48.

Sol.

Q49.
Sol.

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

Weknow thatif the vertices of triangle has integral coordinates,
then the triangle can not be equilateral.

So, the given statement is True.

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

Given points are A(-2, 1), B(0, 5), C(-1, 2)

-2 11
Area of AABC=% 0 51
-1 21
1 51 01 0 5
25_2‘2 1‘_1‘—1 N 2‘
1

= 2[-26-2)-10+1) +1(0 +5)|

= %|—2><3—1><1+1><5|
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Q50.

Sol.

Q51.

Sol.

T )
2

= %|—2| =1 sq. unit

So, the given points are not collinear.
Hence, the given statement is False.
Equation of the line passing through the point (a cos® 6, a sin’ )
and perpendicular to the line x sec 0 + y cosec 6 =a is
x cos 0 —y sin 6 = a sin 20.
Equation of any line perpendicular to x sec 8 +y cosec 0 =4 is
x cosecO—ysecO =k (D)
If eq. (i) passes through (a cos® 8, a sin’ 8) then
a cos® 0.cosec 0 —a sin® 0.sec 6 = k
acos’® asin’O B

sin 6 cos 6
. Required equation is
acos°® asin’

x cosecO—ysecO = —; -
Y sin 6 cos 6

X y a|:COS4 0 —sin* 9}

sin® cos© sin 0 cos 0

xcos®—ysin® . {(cos2 0 + sin’ 0) (cos2 0 —sin’ 9)}

sin 6 cos 6 sin 6 cos 6

= xXcosO—ysin® = a(cos? 8 — sin’ 0)

=  xcos®-ysinO =acos26.

Hence, the given statement is False.

The straight line 5x + 4y = 0 passes through the point of
intersection of the straight lines x + 2y —10=0and 2x +y+5=0.

Given equations are x + 2y —10=0 ...(1)
and 2x+y+5=0 ..(ii)
From eq. (i) x=10-2y ...(111)

Putting the value of x in eq. (ii) we get
210-2y)+y+5=0

= 20-4y+y+5=0
= -3y+25=0
>
= V=73
Putting the value of y in eq. (iif) we get
x=10- 2(§)
3
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30-50 -20
-3 3
-2
Point = (—O,§)

3 3

-2
If the given line 5x + 4y =0 passes through the point (TO, 2—35)
then

2

—-100 100

_— =
3 3

= 0 = 0 satisfied.

So, the given line passes through the point of intersection of

the given lines.

Hence, the given statement is True.

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

of the opposite side is x + iy = 2. Then, the other two sides are

y-3=(2+3)(x-2).

Let ABC be an equilateral triangle with vertex (2, 3) and the

opposite side is x + y = 2 with slope —1. Suppose slope of line

ABism.

Since each angle of equilateral triangle is 60°.

=

. Angle between AB and BC
tan 60° = | ——"
T ey m A(2,3)
1+m
= V3 = 1—m‘
1+m
=+
- V3 _[1—mj 60°
B — C
Taking (+) sign, T
1+m
J3 = = 3-Bm=1+m

1=m = \/§m+m=\/§—l
= m(3+1) =+3-1
V3-1

+

= m=

)
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Q53.

Sol.

. _B3-1 B-1
"B B
3+1-243
= m=T=2—\/§

Taking (-) sign, m=2+ V3
So, the equations of other two lines are

3= (22B)(x-2)
Hence, the statement is True.
The equation of the line joining the point (3, 5) to the point
of intersection of the lines 4x +y—1=0and 7x -3y —-35=01is
equidistant from the points (0, 0) and (8, 34).
Given equations are

dx+y-1=0 ()
and 7x-3y-35=0 ...(i1)
From eq. (i) y=1-4x ...(1i1)

Putting the value of y in eq. (ii) we get
7x-3(1-4x)-35=0

= 7x-3+12x-35=0
= 19x-38 =0
= x=2

Fromeq. (i) we get, y=1-4%x2 = y=-7
The point of intersection is (2, — 7).
Equation of line joining the point (3, 5) to the point (2, - 7) is

-7-5
x-3
y-5=—— 3 ( )
= y—-5=12(x-23)
= y—-5=12x-36
= 12x-y-31=0 ...(iv)
Distance of eq. (iv) from the point (0, 0)
-31 |
(12)* + (- 1) ‘
Distance of eq. (iv) from the point (8, 34) is
12x8-34-31
Va2 + -1y
| 96-65 31
| V145 | V145

Hence, the given statement is True.
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Q54.

Sol.

Q55.

Sol.

The line = +2 =1 moves in such a way that lz + lz ==
a b a b
where cis a constant. The locus of the foot of the perpendicular

from the origin on the given line is x* + 1 = ¢%
The given equation is . % =1 (1)
a

Equation of the line passing through (0, 0) and perpendicular
toeq. (i) is
X Yy .
Z_Z -9
T (i)
Squaring and adding eq. (i) and (ii) we get

x 2 X 2
(2] e
a b b a

L 2y w2y 2y
a2 b ab b 4P ab
(1 1 21 1Y
R A
= (x2+y2)(12+bi2)=1
5 o (1 1 1 1
= ey >(c—z)=1[':z+b—z-ﬂ
— x2+y2=c2

Hence, the given statement is True.

The linesax +2y+1=0,bx+3y+1=0and cx +4y +1=0 are
concurrent, if a, b and ¢ are in G.P.

Given equations are

ax+2y+1=0 ()
bx+3y+1=0 ..(if)
cx+4y+1=0 ..(iif)
Solving eq. (i) and (if) we get
—ax—1
ax+2y+1=0 = y= >

Putting the value of y in eq. (i) we have
—ax-1
bx + 3( = ) +1=0

= 2bx -3ax-3+2=0
= (2b-3a)x =1
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Q56.

Sol.

1
= X =
2b—3a
—-a 1 -1
(Zb—Saj
y= 2
~ —a-2b+3a
~ 2(2b-3a)

2a-2b  a-b
22b-3a) 2b-3a
So, the point of intersection of eq. (7) and (ii) is

1 a->b
2b—-3a"2b-3a )

If eq. (i), (if) and (iii) are concurrent, then the above point must
lie on eq. (ii)

cx+4y+1=0

S D S I B I
2b —3a 2b —3a

c+4a—-4b+2b-3a

= =
2b—3a

= c+a-2b=0

= 2b=a+c

So, a, b and ¢ are in A.P. and not in G.P.

Hence, the given statement is False.

Line joining the points (3, — 4) and (- 2, 6) is perpendicular to
the line joining the points (- 3, 6) and (9, - 18).

The given points are (3, —4) and (-2, 6), (- 3, 6) and (9, — 18).
Slope of the line joining the points (3, — 4) and (- 2, 6)

_6+4 10 _ 5
T T3 T5
Slope of the line joining the points (- 3, 6) and (9, - 18)
-18-6 -24 5

T 943 T 12
Since m, =m,=-2
So, the lines are parallel and not perpendicular.
Hence, the given statement is False.
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Q57. Match the Column:

(@)

Column I

The coordinate of the points (i)

NCERT Exemplar - Class 11

Column II
3,1),(=7,11)

P and Q on the line x + 5y = 13
which are at a distance of 2 units
from the line 12x — 5y + 26 =0 are
(b) The coordinates of the point = /_1 11\ /4 7
on the line x + y = 4, which are @) |—, ===
s . 3 3'3
at a unit distance from the line
4x+3y—-10=0 are
(c) The coordinates of the point on
the line joining A(- 2, 5) and

0 (252
(3, 1) such that AP=PQ=QB are

Sol. (a) Let P(x,, y,)be any point on the given line
x+5y=13 .. x,+5y,=13
Distance of line 12x — 5y + 26 = 0 from the point P(x,, y,)

5 12x; — 5y, +26
(12)* +(-5)’

”_ 12x1—(13—x1)+26‘
- ) 13

) 12x1—13+x1+26‘
- ) 13

”_ 13x; +13 ‘
- HEEE
= 2=+ (x;+1)
= 2=x,+1 = x =1 (Taking (+) sign)
and 2=-x-1 = x,=-3 (Taking (-) sign)

Putting the values of x, in eq. x, + 5y, = 13.
We get y, = BandE.
> > 12 16
So, the required points are (1, —) and (— 3, —)
5 5
Hence, (a) <> (iii).
(b) Let P(x,, y,) be any point on the given line
x+y=4 .cox +ty, =4 .
Distance of the line 4x + 3y — 10 = 0 from the point P(x,, ;)
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(©)

1= 4x; + 3y, — 10
(4 +(3)”
- 1 4x1+3(4—x1)—10‘
5
4x1+12—3x1—10‘
= 1=
5
- - ﬁ+2‘
5
1_+(ﬁ+2)
- R
+2
- x15 -1 (Taking (+) sign)
= x+2=5 = x=3
X +2 ) )
and 5 TT 1 (Taking (-) sign)
= X +2=-5 = x,=-7

Putting the values of x, in eq. (i) we get
Xty =4
atx; =3, y,=1
atx,=-7, y, =11
So, the required points are (3, 1) and (-7, 11).
Hence, (b) < (i).
Given that AP =PQ =QB
Equation of line joining A(- 2, 5) and B(3, 1) is

5= 12 (x+2)
5= X
Y 3+2

-4 Ay : : I B
= y=5=—7@Q+2) (25 p Q (1)
= 5y—25=—-4x-8

= 4x+5y-17=0
Let P(x,, y;) and Q(x,, y,) be any two points on the line AB
P(x,, y;) divides the line AB in the ratio 1: 2
1.3+2(-2) 3-4 -1
S T
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_ 11+25 1410 11

TR T T
) -1 11
So, the coordinates of P(x,, y,) = 373 )
Now point Q(x,, v,) is the mid-point of PB
1
s
2T s
11
sy
Y2= 2 3

47
Hence, the coordinates of Q(x,, y,) = (g, 5)
Hence, (c) <> (ii).
Q58. The value of the A, if the lines (2x + 3y + 4) + M6x —y +12) =0

are
Column I Column II
(a) Parallel to y-axis is (i) A= —%
1

(b) Perpendicularto7x +y-4=0 (i) A=-— 3

. 17
(c) Passes through (1, 2) is (ii)) A= — 1
(d) Parallel to x-axis is (iv) A=3

Sol. (a) Given equation is
(2x+3y+4)+ Mbx-y+12) =0
= +6Mx+(B-ANy+4+12A4=0 (1)
If eq. (i) is parallel to y-axis, then
3-A=0 = A=3
Hence, (a) <> (iv)
(b) Given lines are
(2x+3y+4)+ Mbx -y +12) =0 (1)
= +6M)x+@B-Ay+4+12A =0
2+ 6\
Slope = ( FETY j

Second equation is 7x+y-4=0 ..(ih)
Slope = -7
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Q59.

Sol.

NCERT Exemplar - Class 11
If eq. (i) and eq. (ii) are perpendicular to each other

LR

14+42%
- 3-2
= 14+420 =-3+A
= NN =17
= 410 = —17
17
= T

Hence, (b) < (iii).

Given equation is (2x + 3y +4) + M6x —y +12) =0

If eq. (i) passes through the given point (1, 2) then
@2x1+3x2+4)+M6x1-2+12)=0

= Q+6+4)+M6-2+12)=0

- 124161 =0
po—12_-3

= 16 4

Hence, (c) < (i).
The given equation is (2x + 3y +4) + AM6x —y +12) =0
= +6Mx+B-ANy+4+124 =0
If eq. (i) is parallel to x-axis, then
-1
2+6Ah=0 = A=——

Hence, (d) < (ii). 3

(i)

The equation of the line through the intersection of the lines

2x -3y =0and 4x - 5y =2 and

Column I Column II
(a) Through the point (2, 1) is (i) 2x—-y=4
(b) Perpendicular to the line (i) x+y-5=0
x+2y+1=0is
(c) TParallel to the line (i) x—y-1=0
3x-4y+5=0is

(d) Equally inclined to the axis is (iv) 3x—-4y-1=0

(a) Given equations are  2x -3y =0

and dx -5y =2

Equations of line passing through eq. (i) and (ii) we get
(2x -3y) +k(4x-5y-2) =0
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(b)

(©)

If eq. (iii) passes through (2, 1), we get
(2x2-3x1)+k(@x2-5x1-2)=0
(4-3)+k(8-5-2)=0
1+k(8-7)=0
=-1

LUl

wn

o, the required equation is

(2x-3y)-1(4x-5y-2)=0
= 2x -3y —4x+5y+2=0
= —2x+2y+2=0
= x-y-1=0
Hence, (a) <> (iii).
Equation of any line passing through the point of intersection
of the line 2x -3y =0 and 4x - 5y =2 is

(2x-3y) +k(4x-5y-2)=0 ()

= (2+4k)x+(-3-5k)y-2k=0
-(2+4k) 2+4k
-3-5k 3+5k

Slope =

1
Slope of the given line x + 2y +1=01is — 5

If they are perpendicular to each other then

1(2+4k)
2(3+5k)
1+2k
= =1
3 + 5k
= 1+2k=3+5k
-2
= 3k=-2 = k=—F
3
Putting the value of k is eq. (i) we get
(2x—3y)—%(4x—5y—2) =0
= 6x -9y —-8x+10y+4 =0
= -2x+y+4=0
= 2x—y =4
Hence, (b) <> (i)
Given equations are
2x-3y =0 (1)
4x -5y =2 (1)

Equation of line passing through eq. (i) and (ii) we get
(2x-3y) +k(4x-5y-2) =0
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= @+4k)x+(-3-5ky-2k=0
—(2+4k) 2+4k
-3-5k 3+5k

Slope =

3
Slope of the given line 3x —4y +5=01is 1

If the two equations are parallel, then

2 + 4k 3
3+5k 4
= 8+ 16k = 9+ 15k
= 16k —-15k =9-8
= k=1

So, the equation of the required line is
(2x-3y)+1(4x-5y—-2) =0
2x-3y+4x-5y-2 =0
= 6x-8y—-2=0
= 3x-4y-1=0
Hence, (¢) < (iv)
(d) Given equations are

2x-3y =0 (1)
4x-5y-2=0 (i)
Equation of line passing through the intersection of eq. (i) and

(i1) we get
(2x -3y) +k(4x-5y-2) =0
= @+4k)x+(-3-5ky-2k=0
2 +4k
3+ 5k
Since the equation is equally inclined with axes
.. Slope = tan 135° = tan (180° —45°) =—tan 45°=-1

Slope =

5o 2tAk 4 244k = -3 -5k
3+ 5k = 4k +5k =-3-2

_5

= 9k=—5 = k=?

Required equation is
(2x—3y)—g(4x—5y—2) =0

= 18x-27y-20x+25y+10 =0
= -2x-2y+10 =0
= x+y-5=0
Hence, (d) < (ii)
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