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Chapter 10: Straight Lines

NCERT Exemplar - Class 11 - Maths

Short Answer Questions

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

Solution

Ans:

Given: Line passes through the point (1, —2) .

Let the intercept made by the line be a on z— axis and the intercept on y— axis be b .
So, equation of line is < + % =1.

Giventhat a = b.

T Y
=z ta=1

It passes through (1, —2) , so % — % =1
1 _

= 11

=a=-1

So, equation of line will be —11 + _il =1
z+y=-1

Therefore, the equationis  +y+1=0.

Question 2
Find the equation of a line which passes through the point (5, 2) and perpendicular to the line joining
the points (2,3) and (3,—1).

ExameElite - examelite.com Page 1 of 55



ExamElite - Textbook Solutions

Solution

Ans:

Given: (2,3) and (3,—-1).

Slope of line joining (2,3) and (3, —1)is == = —4.

Slope of the line perpendicular to this line is :—i = i .

The equation of line that passes through (5,2)is y — 2 = i(x —5).

=4y—8=x—-5
=z —4y+3=0

Therefore, the equationis ¢ — 4y +3 =0.

Question 3

Find the angle between the lines y = (2 - \/5) (z+5)and y= (2 + \/5) (x—T7).

Solution

ANS:

Given: y = (2—\/5) (x+5)and y = (2—|—\/§) (x—T7).

Slope of line y = (2—\/5) (z+5)is 2—+/3.

Slope of the line y = (2+\/§) (x—T)is 2++/3.

0 be the angle between two lines.

Using tanf = ‘ﬁln:::fz ,

o 2-1/3-2—/3
= tanb = 1+(2—\/§) <2+\/§)
= tanf = %\ﬁ,
= tanf = ‘—\/ﬂ
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= tanf = v/3or —+/3
= tand = tan 60° or tan 120°

Therefore, 8 = 60° or § = 120°

Question 4

examelite.com

Find the equation of lines which passes through the point (3, 4) and cuts off intercepts from the

coordinate axes such that their sumis 14.
Solution
ANS:

Given: Line passes through the point (3,4) .

Let the intercept made by the line be a on xz— axis and the intercept on y— axis be b .

So, equation of line is - + 7 1.
Giventhat a + b= 14.

=b=14—a

T Y .
So, E_{— 14—a =~ 1

This equation passes through (3,4) .

4
14—a ~—

3
ig"‘

3(14—a)+da
a(ld—a)

= 42 + a = 14a — a?
=a2—13a+42=0
= (a—6)(a—T7)=0

=a=26,7

=b=14-6,14 -7
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So, the equation of line when

a==6
and
b=28
s Z+2=1ie
dx 4+ 3y = 24
The equation of line when
a="17
and
b=17
is = + % =1ie
x+y="7
Therefore, the equations are  + y = 7 and
4o 4+ 3y = 24

Question 5
Find the points on the line x + y = 4 which lie at a unit distance from the line 4x + 3y = 10.

Solution

Ans:

Given:x +y =4and 4z + 3y = 10.

Let the point (x1,y;) be the pointlyingon =z +y =4 ie. 1 +y; =4 (1)

The distance of (x1,¥y;) from 4z + 3y = 10:
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4331+3y1—10 . 1
V43
4z1+3y;—10
:> 1 5y1 ): 1

Take the + sign,

From

Put this value in

and

So, the pointis (3,1) .

Take the — sign,

From

ExameElite - examelite.com

:>4m1—|—3y1—10:i5

— 4z, + 3y, —10=5

=21 =3

:>4a:1+3y1—10:—5
:>4ac1—|—3y1:5...(3)

(1)
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=y =4-—x
Put this value in

(3)

=4z +3(4—x1)=5
$x1=—7
and

So, the pointis (—7,11).

Therefore, the points are (3,1) and (—7,11).

Question 6
Show that the tangent of an angle between the lines & + % =1 and % — % =1lis a?i’;ﬁ .
Solution
Ans:
Given: The tangent of an angle between < + 2 =1 and £ — £ = 1js 2%
. a b a b a2_b2

Given that %—k%zl...(l)

y
Z - 3= 1...(2)
Slope of the line £ + % =1is —% :
. Yy .. b
Slope of the line + — 7 = Lis .
. _ mi1—my
Using tanf = ‘—1+m1m2
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L
= tanf = 1+<_%) (5)
2
= tanf = =
0
= tanf = a—22_0;;
= tanf = afi’;ﬂ

Hence verified.

Question 7
Find the equation of lines passing through (1,2) and making angle 30° with y— axis.

Solution

Ans:

Given: lines passing through (1,2).

The line makes 30° with y— axis.

So, the angle made with z— axis is 60° .

Slope of line = tan 60° = /3.

The equation of line that passes through (1,2) and slope V3 is:
= y—y1 =m(z — 21)

=y—2=+3(z—1)

=y—v3z++/3-2=0

Therefore, the equation is y — V3r++4/3-2=0.
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Question 8
Find the equation of the line passing through the point of intersection of 2z 4+ y = 5 and
x + 3y + 8 = 0 and parallel to the line 3z + 4y = 7.

Solution

Ans:

Given: Line passes through the point of intersection of 2z +y = 5and = + 3y + 8 = 0 and parallel
to 3z +4y="7.

The equation of line that passes through the point of intersection of 2z +y =5and £+ 3y+ 8 =0
is (2e+y—5)+A(x+3y+8)=0.

= (24N z+(1+3)A—-5+81=0

—(24X)

Slope of this line is BrOw

Slope of 3z + 4y = Tis —=

S,
As the two lel, —2HY 3
S the two lInes are paraliel, 113X = 4
2+X 3
= 1+3\ 4

= 8+4X =3+9)

=5\A=5

=A=1

The equation (2z +y —5) + A (z + 3y + 8) = 0 becomes 3z +4y+3 =0.

Therefore, the equationis 3z + 4y +3 = 0.

Question 9
For what values of a and b the intercepts cut off on the coordinate axes by the line

ax+by+8=20

are equal in length but opposite in signs to those cut off by the line
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on the axes.
Solution
ANS:

Given:

and

We can write

as:

The intercepts are

We can write

as:

ExameElite - examelite.com

22 — —3y+6=0

ax+by+8=0

2 — —3y+6=0

ax+by+8=0

= ar + by = —8

a b _q
:>_—8:1:+_—8y—
y
:>TS+—_8_1
“a b
-8 -8
a’ b

20 — —3y+6=0

= 2r — -3y = —6

2z 3y
= —§ "¢ !
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T Yy
= —+=-=1
3773
The intercepts are
-3, 2
From the question,
-8 —8
R
ie.
—8
a = 7, b =4
Therefore, a = —% and b=14.
Question 10

If the intercept of a line between the coordinate axes is divided by the point

(_ - 5a 4)

in the ratio
1:2

, then find the equation of the line.
Solution
Ans:
Given:

(_ - 57 4)
Assume

a
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and
b
are intercepts on given line.
Then, the coordinates are
A(a, 0)
and
B(0,b)
Using
miTo + Moy
€Tr =
mi + My
and
_ Ma1yz + Moy
my + moy
5 _ 1x04+2x%Xa
I R
= 2a = —15
N —15
a=—-
2
So,
—15
A=(—=,0
(=)
And
4 I1xb+0x2
N 1+2
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.
3
=b=12
So,
B =(0,12)
The equation of line
AB
IS
Y=Y = e (z — 1)
Ty — T
com (250) (o )
0+
=y = § <a: + E)
5 2
= dy = 8z + 60
Therefore,
8r —5y+60=20
Question 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 z— axis.

Solution

ANS:
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Given: Line makes 120° with the positive direction of x— axis.
The line makes 120° with the positive direction of x— axis.
So, slope of the line is tan 120° = —/3 .

Equation of the required line is:

y=—V3z+c

= 3z + y—c=20.

This line is 4 units away from (0,0) .

[V3(0)+0—]
= V3L 4
= |c| =8
= c= =18

Therefore, the equation of lineis v/3z +y+8 =0

Question 12
Find the equation of one of the sides of an isosceles right angled triangle whose hypotenuse is given
by 3z + 4y + 4 = 0 and the opposite vertex of the hypotenuse is (2,2) .

Solution

Ans:

Given: 3z +4y+4 =20

The hypotenuse is along the line 3x + 4y +4 =0
Slope of the hypotenuse is %3 .

As the triangle is isosceles right angled triangle, two angles will be equal to 45° .

Let the slope of the line making 45° with the hypotenuse be m .

= tan4b5° =
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4m+3
4—3m

= tan4b° = ’

dm+3
= 13m =41
=4dm+3=4—-3mordm+3=3m—4

=m==-orm=-—7

1
7
Slope of this line is % , S0 the equation of this lineis y —2 = (1/7)(x — 2) ie. z —Ty+12=0.
The slope of line perpendicular to itis —7 .

The equation of this lineis: y —2 = —7(z — 2) ie. Te+y—16=0.

Therefore, the equation of required lineis 7x +y — 16 = 0.

Question 13

If the equation of the base of an equilateral triangle is  + y — 2 and the vertexis (2, —1), then find
the length of the side of the triangle.

Solution
ANs:
Given: x +y—2and (2,—1).

The altitude from the vertex (2, —1) on the base = + y — 2 meets at the midpoint of base.

2+(—1)-2
V12412

The length of altitude is the distance of (2, —1) fromz +y —2 =

1
A
Altitude

. . . . . o
The triangle is an equilateral triangle. So, sin 60° = e of triangle °

= length of side of triangle = Altitude _

2
sin 60° 3

ﬁy S
w |

Therefore, the length of side of the triangle is
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Question 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 .

Solution

Ans:
Given: (2,0),(0,2) and (1,1)

Assume that the variable line passing through the fixed point Pis ax +by+c=0.

Perpendicular distance from the point A(2,0) =

Perpendicular distance from the point B(0,2) =

Perpendicular distance from the point C(1,1) =

2a+0+c 0+2b+c atbtc
Va2+b2 Va2+b2 va2+b?

Given that,

= 3a+3b+3c=0o0ra+b+c=0

Therefore, the variable line passes through the fixed point (1, 1) .

Question 15

In what direction should a line be drawn through the point (1, 2) so that its point of intersection with
the line « + y = 4 is at a distance g from the given point.

Solution

Ans:

Given: x +y=4and (1,2).

Let the slope of line be m .

It passes through A(1, 2)

So, the equation of lineis y —2 =m(z — 1) or mz —y+2—-—m=0...(1)

The equation of the given lineis z +y—4 =0 ...(2)
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Assume that these lines meet at point B .

Solving (1) and (2),

B= (Z_ﬁ’ 3nT++12)

Giventhat AB = ?

= AB?’= g

= (5 1)+ (o) =
() + () =3

= TP = 8

= 3+3m?=2+2m?+4m
=m?—4m+1=0

om =T 94 524 VBor2— 3
= tanf =2+ +30r2 —+/3

= 0="T75"0r § =15°.

Therefore, § = 75° or = 15°

Question 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.

Solution

Ans:
. 1 1 _
Given: = + 3= constant

The equation of line in intercept form is % + % =1.

1 1

= + 3 = constant,

As
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Let l+

a

el

1

b
k k
SO, E—l—z—l

: k
Thus, (k,k) lieson ¢+ 4 =1.

Therefore, the line passes through the fixed point (k, k) .

Question 17

Find the equation of the line which passes through the fixed point (—4,3) and the portion of the line
intercepted between the axes id divided internally in the ratio 5:3 by this point.

Solution

Ans: 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).

X <

. _ A — 5x0+3a
=, —4 = 20t
_ 3a .. _ MuTatmaeTy My tmay;
= 4 — |:. X — my+ms 9 - mi+ms i|
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= 3a = —32

32 _ B5xb+3x0
:>a—T and 3—5—+3
:»3:%”:»%:24;»1):2—55

Intercept form of the line is = T = 1
3 5

-3z Sy
~ 0z + 20y = 96 = 9z — 20y + 96 = 0

Hence, The required equation is 9z — 20y + 96 = 0

Question 18

Find the equation of the lines through the point of intersection of the lines  —y+ 1 =0 and
2z — -3y+5=0

and whose distance from the point (3,2) is %

Solution

Ans: Given equation are

x—y+1=0...(i) And 2x — 3y +5=0...(ii) Solving eq. (i) and eq. (i)

weget 22 —2y+2=0 2z —-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(z — 2)

=y—3=mx—2m
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=mzr—y+3—2m=0
Since, the perpendicular distance from (3, 2)

to the line is % then,

7 { m(3)—2+3—2m ’
5 vm?+1
3m—2+3-2m)*
49 _ ( )
25 m2+1
4 m+1)2
4 ( : )
25 m-+1

= 49m? + 49 = 25m? 4 50m + 25

= 49m?2 — 25m2 — 50m 4+ 49 — 25 = 0
= 24m?2 — 50m + 24 =0

= 12m2? — 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

=3m—-—4=0and4m -3 =0

) _ 4 3

S.m o= 377

Equation of the line taking m = % is
4

y—3=3(x—-2)

=3y—9=4r—-8=4r—-3y+1=0

is

NGt}

Equation of the line taking m =
_ 3

y—3=4(z-2)

=4y—12=3x—-6=3z—4y+6=0

Hence, the required equation are

4dr —3y+1=0and 3z —4y+6=0

ExameElite - examelite.com
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Question 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.

Solution

Ans: Let coordinates of a moving point P be (z,y).

Given that the sum of the distance from the axes to the point is always 1

P('X,Y) -X | X P(X,y)

Szl + oy =1
=z +y=1
= —cz——y=1
= -—rz+y=1

>z— -y =1
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Hence, these equations gives us the locus of the point P which is a square.

Question 20

P1, P2 are points on either of the two lines y — /3 |z| = 2 at a distance of 5 units from their point of
intersection. Find the coordinates of the foot of perpendiculars drawn from P1, P2 on the bisector of
the angle between the given lines.

X <

» X

vy

Solution

Ans: Given lines are y — /3 |z| = 2
=y—+3z=2 ifx=0..()

And y+ v/3z = 2 ifx <0 ...(i)

Slope of eq. (i) is tanf = /3 .. = 60°
Slope of eq. (i) is tanf = —v/3 .. 6 = 120°

120° Solving eqg. (i) and eq. (ii) we get
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y— 3z =2

y+ 3z =2

2u=4=y=2
Putting the value of y is eq. (i) we get
x=0

Point of intersection of line (i) and (i) is Q(0, 2)

5.QO =2

In APEQ,
00530022—%:>%:P—f

. 53
= PQ = —-
..OP =0Q + PQ
. 53
=2+ 5
. . o 5v/3

Hence, the coordinates of the foot of perpendicular = (0,2 + T)
Question 21

If p is the length of perpendicular from the origin on the line % + % =1 and a2,p2, b arein A.P.
then show that a* + b* = 0.

Solution
o~ . . y
Ans: Given equation is — + 3= 1

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

oo

0
[T, 1
a_2+b_2

Squaring both sides, we have

Sop=
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2 __ 1 1 1 _ 1 N\ @i 2 2 12 ; . 2 __ 2 2
P= T > m T E T () Since a®,p®,b* are inAP. . 2p* = a® + b
a2 ' p2
2 2
92 __ a°+b 1 2
=P = :>p2_a2+b2

Putting the value of pi? is eq. (i) we get,

1 12

2 Te T e

- a’+b? —_2
a?b? a’+b?

= (a® + b2)2 = 2a°b?
= a* + b* + 2a%b® = 2a%b°
=at+bt=0

Hence proved.

Question 22

A line cutting off intercept —3 from the y— axis and the tangent at angle to the z— axis is % , its

equation is

(A) 5y —3z+15=0
B) 3y —dx+15=0
(C) 5y —3z—-15=0
(D) None of these

Solution

Ans:

Given: Aline cuts off an intercept —3 from the y— axis.
Let the equation of required line be y = mx + c.

As ¢ = —3 and m:%,

The equation of line is: y = %:1: -3

=by—3x+15=0
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Hence, the equationis by — 3x + 15 =0.

Correct Option : A

Question 23

Slope of a line which cut off intercepts of equal lengths on the axes is
(A) —1

B) 0

(c) 2

(D) V3

Solution

Ans:

Given: A line cuts off intercepts of equal lengths on the axes.
The equation of required line is % + % =1.
=rty=a

=Yy=—x+a

Slope = —1

Hence, the slope is —1 .

Correct Option: A

Question 24
The equation of the straight line passing through the point (3, 2) and perpendicular to the line y =z
is

(A) z—y=5

B)z+ty=5
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Cz+y=1
D) zxz—y=1
Solution

Ans:

Given: (3,2) and y = z.

Slopeof y=xis 1.

So, the slope of line perpendicular to itis —1 .

The line passes through (3,2) .

So, equation of required lineis y —2 = —1(x — 3) ie. z+y=>5.
Hence, equationis * +y = 5.

Correct Option: B

Question 25
The equation of the line passing through the point (1,2) and perpendicular to the line z +y+1 =0

is
A y—z+1=0
B)y—z—1=0
C©y—z+2=0
D y—z—2=0

Solution

Ans:

Given: (1,2)and z+y+1=0.
Slopeof x +y+1=0is —1.

So, the slope of line perpendicular toitis 1.

The line passes through (1,2) .
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So, equation of required lineis y —2 =1(x — 1) ie. y—z—1=0.

Hence, equationis y —x — 1 =0.

Correct Option: B

Question 26

The tangent of angle between the lines whose intercepts on the axes are a, —band b, —a,

respectively, is

a’—b?

(A) ab

b?—a?

(B) =

[

(C) 2ab

(D) None of these

Solution

Ans:

Given: The intercepts on the axes are a, —band b, —a.

The intercepts of line are a and —b.

So, the line passes through the points (a,0) and (0, —b) .

o —b— b
Thus, the slope of line is m1 = 0_a0 = -

The intercepts of line are band —a .

So, the line passes through the points (b,0) and (0, —a) .

Thus, the slope of line is My = 7(]:0 = % .

Let @ be the angle between the lines.

ISEES

_a
b

= tanf =

Ju—y

ISYRS

+—=-

>l

—a
ab
2

= tanf =
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b2_a2

= tanf = 5p

b2 —a?

Hence, tan @ = Sab

Correct Option: C

Question 27

If the line ~ + % passes through the points (2, —3) and (4, —5),then (a,b) is

(A) (1,1)
B) (-1,1)

©) (1,-1)

(
(
(
@) (-1,-1)

Solution

ANs:

Given: (2,—3) and (4, —5) .

The points (2, —3) and (4, —5) lieon < + % =1.

2 3 _
==-2=1...(1)

4 5
And E—zil(Z)

Multiply (1) by 2 and subtract (2) from it.

= -—34+2=1
== =1
=b=-1
Put b= —1in(1),
=24+3=1

=a=-—1

So, (a,b) = (—1,-1)
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Hence, (a,b) = (—1,—-1).

Correct Option: D

Question 28
The distance of the point of intersection of the lines 2z — 3y + 5 = 0 and 3x + 4y = 0 from the line
ox — 2y =0 is

130
17+/29

(A)

13

® %
130
© =

(D) None of these

Solution

Ans:
Given: 2z —3y+5=0and 3z +4y=0.
Solve the lines 2 —3y+ 5 =0and 3z +4y=0.

The point of intersection is ( 17 17) :

The distance of (_—20 15

—100 30

The distance of (ﬁ &) from bz — 2y = 0 is =

17 7 17 /29
. —20 15 A 130
The distance of ( 7 77 ) from or — 2y =0 is T
, . 130
Hence, the distance is .
17+/29

Correct Option: A
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Question 29
The equations of the lines which pass through the point (3, —2) and are inclined at 60° to the line

V3z+y=11is

A y+2=0,/3c—y—2-3,/3=0
B)z—-2=0,v/3z—-y+2+3/3=0
(C) V3z—y—2-3,3=0

(D) None of these

Solution

Ans:

Given: (3,—2)and v3z +y=1.
Theslopeof\/§x—|—y: lis m1 = —\/g.

Let the slope of required line which makes 60° with /3x + y=1be m.

Then, tan 60° = ’ - \/_m

‘1 Vam |
= —V3-m=+3—-3mor
—/3—m=—3+3m
= m=+30rm=0
Line passes through (3, —2) .
So, the equation of lineis: y+2 = 1/3(x —3) or y+2=10
=3z —y—2-3V/3=0andy+2=0
Hence, the equations are y + 2 = 0, \/§x—y—2—3\/§: 0.

Correct Option: A
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Question 30

The equations of the lines passing through the point (1, 0) and at a distance ? from the origin, are
(A) V3z+y—+/3=0,v/3z—y—+/3=0

B) vV3z+y++v/3=0,v3z—y++/3=0

© z++3y—3=0,2—+3y—+/3=0

(D) None of these.

Solution

Ans:
Given: Line passes through (1,0) .
Let the slope of the required line be m .

The equation of line passing through (1,0) is;y —0=m(z —1) ie. y—mz+m=0.

V3

The distance of this line from (0,0) is =~ .

2 1/1+m2

3 m

b
14+m?

= m = ++3
Hence, equations of lines are: V3zx + Yy — V3=0,3z— Yy — V3=0.

Correct Option: A

Question 31
The distance between the lines y = mx 4+ ¢; and y = mx + ¢; is

C1—C
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Solution
Ans:
Given:y = mx +c1and y = mx + c2 .

Let P(z1,y;) beapointony =mx + c; .

The other lineis: y =mz +cy i.e. mz —y+cy =0.

Distance of P (x1,y1) from thislineis d = =
m 41

P (z1,y;) lieson y=mz + ¢y,

=Y =mx +C

= Mmr; — Y1 = —C
C1—C
o d= | \
m2+1
. . C1—C2
Hence, distance is | |
m2+1

Correct Option: B

Question 32

[ma1—y1+c

examelite.com

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

® (3, 55)

® (-5, %)
@ (2.-1)
© (2,-1)

ExameElite - examelite.com
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Solution

Ans:

Given: y =3z +4and (2,3).

Let the foot of perpendicular from P(2,3) on 3z —y+4 =0 be M(h, k) .
M(h,k)lieson y =3z +4.

=3h—k+4=0...(1)

The slope of the given lineis 3 .

Slope of the line joining P(2,3) and M(h,k) is —% = % or h+3k—11=0...(2)
Solve (1) and (2),

(1
Hence, the coordinates of foot of perpendicular is (—%, ‘;’—(7)) :

Correct Option: B

Question 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

(A) 2z + 3y = 12
(B) 3z + 2y =12
(C) 4z — 3y =6
(D) 5z — 2y =10

Solution

Ans:
Given: (3,2)

As the middle pointis P(3,2), the line meets the axes at A(6,0) and B(0,4).
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So, the equation of the line using intercept formis: =~ + % =1lie 22+3y=12.

z
6
Hence, the equation is 2z + 3y = 12.

Correct Option: A

Question 34
Equation of the line passing through (1,2) and parallel to the line y = 3z — 1 is

A y+2=x+1
B) y+2=3(z+1)
©y-—2=3x—-1)
Dy—2=z—1

Solution

Ans:

Given: (1,2)and y =3z — 1.

The required line is paralleltoy = 3z — 1.
Thus, slope of the lineis 3.

The line also passes through (1,2) .

So, the equation of lineis: y —2 = 3(z — 1)
Hence, the equationis y —2 = 3(x — 1) .

Correct Option: C

Question 35
Equations of diagonals of the square formed by the lines * =0,y =0,z =1 and y =1 are

A y=z,y+z=1

(B) y=z,z+y=2
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€ 2y=z,yt+z= %
D) y=2z,y+2zx =1

Solution

Ans:

Giveninz =0, y=0,z=1and y=1.

Using the equations £ =0, y =0, £ = 1 and y = 1, the vertices of square are
A(0,0), B(1,0), C(1,1), D(0,1) .

jury
o

The equationof AC is: y— 0= —(z—0) ie. z—y=0.

jury
o

1—

o

The equation of BD is: y — 0 = (x—1)ie. z+y—1=0.

o
—

Hence, the diagonalsarey =z, y+x = 1.

Correct Option: A

Question 36

For specifying a straight line, many geometrical parameters should be known?
(A) 1
(B) 2
(c) 4
(D) 3

Solution

Ans:

Given: A straight line is specified.

The general equation of a linear equation in two variables is ax + by +c¢ = 0
At least one of @ and b should be non-zero.

Assume a # 0 .
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Then, the equation of the line is: = + %y + % =0
Hence, two parameters should be known.

Correct Option: B

Question 37

The point (4, 1) undergoes the following two successive transformations:
(i) Reflection about the line y =

(ii) Translation through a distance 2 units along the positive x— axis. Then the final coordinates of

the point are

(A) (4,3)

(®) (3,4)

© (1,4)

® (3.3)

Solution

Ans:

Given: (4,1) undergoes two successive transformations.
The reflection of A(4,1) in y =xis B(1,4).

Then, translation of B through a distance 2 units along the positive x— axis shifts B to
C(1+2,4) ie. C(3,4).

Hence, the final coordinates of pointis (3,4) .

Correct Option: B

Question 38
A point equidistant from the lines 4z + 3y + 10 = 0,52 — 12y +26 =0 and 7z + 24y — 50 =0 is
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Solution

Ans: Given: 4dx + 3y + 10 =0, 5z — 12y + 26 =0and 7z + 24y —50=0.

0+0+10]
Nrar
04+0+26]
Nexr
0+0-50]

V7 424°

The distance of all the three lines from (0,0) is 2 units.

The distance of (0,0) from 4z + 3y 4+ 10 = 0'is 2.

The distance of (0,0) from 5z — 12y 426 = 0is 2.

The distance of (0,0) from 7z + 24y — 50 = 0'is 2.

Hence, (0,0) is the required point.

Correct Option: C

Question 39

examelite.com

A line passes through (2,2) and is perpendicular to the line 3z + y = 3. Its y— intercept is

(A)

Wl W=

(B)

[y

(©)

SN

(D)
Solution

Ans:
Given: Line passes through (2,2) .

The slope of 3z +y = 3is —3.
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—_

So, slope of a line perpendicular to it = 3

The equation of the required line is: y — 2 = %(x —2)ie.z—3y+4=0.
Put x = 0 tofind y— intercept.

=0—-3y+4=0

= Yy= % which is the y— intercept.

Hence, the y— intercept is % .

Correct Option: D

Question 40

The ratio in which the line 3z + 4y + 2 = 0 divides the distance between the lines 3z +4y+5 =10
and 3x +4y—5=0is

(A) 1:2
(B) 3:7
(C) 2:3
(D) 2:5

Solution

Ans: Given: 3z +4y+5=0and 3z +4y—5=0.

_ o . 520 s
Distance between 3z +4y+5=0 and 3z +4y+2=0is Jor6 5
' B - =52 7
Distance between 3z +4y —5=0 and 3z +4y+2 =0 is NG

Hence, the ratio is % : % ie. 3:7.

Correct Option: B

Question 41

One vertex of the equilateral triangle with centroid at the origin and one sideas ¢ +y—2 =0 is

ExameElite - examelite.com Page 37 of 55



ExamElite - Textbook Solutions examelite.com

Solution

Ans:Giveniz +y—2=0

Let ABC' be the equilateral triangle with vertex A(h, k) .
The centroid is G(0,0) .

Slope of line BC' ie. z+y—2=0is —1.

As AGLBC,

The slope of AG is % =1lor h=k.

The distance of (0,0) from BC = 002 _ 3
N

Distance of A from BC = 3v/2 = [ptk2)
Vo

= |h+k—2/=6

= h+k—-8=0orh+k+4=0
= h+h—-8=00rh+h+4=0
= h=4o0orh= -2

Hence, the vertex is (—2, —2)

Correct Option:C

Question 42
If a,b,c arein A.P, then the straight line ax + by + ¢ = 0 will always pass through.
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Solution

Ans: Given: a, b, ¢ arein A.P.

a, b, careinA.P.

a+c
2

So, b= ie.a—2b+c=0
Compare a —2b+c =0 andlineaxz +by+c=0,
=x=1y=—-2

Hence, the point (1, —2) lies on the line.

Question 43

The line which cuts off equal intercept from the axes and pass through the point (1, —2) is
Solution

Ans: Given: (1, —2)

The line which cuts equal intercepts from the axes is % + % =1.

As this line passes through (1, —2),

=1—2=aora=-1.

Thus, the required equation of lineis: * +y = —1

z+y+1=0

Hence, the equationis z +y+1=0.

Question 44
Equations of the lines through the point (3,2) and making an angle of 45° with the line z — 2y = 3

are

Solution

Ans: Given: Line passes through (3,2) .
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Slope of * — 2y = 3is % :
Let the slope of the required line be m .

_1
2

= tan45° =

1+%m

_ 2m—1
:>1_i2+m

=>2m—-1=2+morl-2m=2+m

:>m=3orm=—%

The line also passes through (3,2) .

The equation of the lineis: y —2=3(x —3) or y — 2 = —%(m—3)

Hence, equations of linesare: 3z —y—7=0, 24+ 3y—9=0.

Question 45
The points (3,4) and (2, —6) are situated on the of the line 3z —4y —8=0.

Solution

Ans: Given: (3,4) and (2,—6) .

Given lineis 3z —4y — 8 =0.

For the point (3,4) : 3(3) —4(4) —8=-15<0
For the point (2, —6) : 3(2) —4(—-6) —8=22>0

Hence, (3,4) and (2,—6) lie on opposite side of 3z —4y —8 =0.

Question 46
A point moves so that square of its distance from the point (3, —2) is numerically equal to its

distance from the line 5 — 12y = 3. The equation of its locus is
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Solution

Ans: Given: (3, —2) .

Let the moving point be P(h, k) .

Given pointis A(3,—-2) .

= AP? = (h — 3)2 + (k + 2)? = d?

The distance of (h, k) from bz — 12y —3 =0 is:

5h—12k—3
= ds = ‘—_ ‘
2 V25+144
5h—12k—3
= dy = ‘—‘

Given that, d? = d

2 2  bh—12k—3
= (h=3)"+ (k+2)" = —5—
:>h2—6h+9+k2+4k+4:%

= 13h% + 13k2 — 78h + 52k + 169 = 5h — 12k — 3
= 13h% + 13k> —83h + 64k + 172 =0

Hence, locus is: 1322 4+ 13y?> — 83z + 64y + 172 =0

Question 47

Locus of the mid-points of the portion of the line xsinf + ycosd = p intercepted between the axes is
Solution

Ans: Given: z sinf + ycosf =p .

x sin @ + y cos @ = p meets axes at points A ( 5 0) and B (0 m)

Let P(h, k) be the mid-point of AB.

andk—

= h= 2 2c0s6’

i — P _ P
= sinf = o and cos § = %
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By squaring and adding,

) 2 p? P
in“6 080 = — + —
=S -+ cos 4h2+4k2

2 2
_ PP
:>1_47:2—i_4y2

= dz2y? = p? (332 + yz)

Hence, the locus is 4z2y? = p? (ac2 + y2) .
State whether the Statements in Exercises 48 to 56 True or False? Justify.

Question 48

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

Ans:The given statement is true.

Let us assume an equilateral triangle with vertices A (z1, y1), B (22, y2) and C (x3, y3) . All the
angles of an equilateral triangle are 60° . Assuming the slope of line AB as m; and the slope of line
BC as m2 .

= tan60° = | "2
1+mimeo
mi1—my
=>V3=|— ... 1
\/— 1+mimeo ( )
Y2—Un Ys—Y2 . . .
Here mi1 = pra—— and mg = pra—— . Since all the coordinates are integers so m1 and mgy are

rational numbers.

Therefore, in expression (1), the R.H.S is a rational number and the L.H.S is an irrational number.

This results in rational number = irrational numbers which are not possible.

Question 49
The points A (—2,1), B(0,5) and C(—1,2) are collinear.
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Solution

Ans: The given statement is false.

Using the distance formula, the length AB

= /(0 (-2)) + (5 - 1)?

— 24/5 units

Similarly, the length BC'

—/(-1- 07+ (2 - 5
_ JTF0
= +/10 units

And, the length AC

— (-2 (1) a-2)

=+v1+1

= 4/2 units

Clearly the sum of any two line segments is not equal to the third one in any case, so the points are not

collinear.

Question 50
Equation of the line passing through the point (acos30, asz'n39) and perpendicular to the line

xsecl + ycosech = ais xcosd — ysinf = asin26 .
Solution

Ans:The given statement is false.

The slope of the given line x sec + ycosecld = a is,

sec 6

= mp == cos ecl
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:>m1

= mi =

examelite.com

(&)
()

[ sinf
cos

Therefore, the slope of the required line which is perpendicular to the given line is,

-1

= Mg = p—
= my = ——
C(=)
cos
__ cosf
= M2 = sin 6

So the equation of the line passing through the point (acos30, asin30) and having slope my is,
= (y — asin®9) = my (z — acos®0)

cos 0

= (y — asin®9) = o (z — acos’0)
= sin 6 (y — asin30) = cos 0 (a: — acos30)
= zcosb — ysin O = acos’d — asin*@

Using the algebraic identity m? — n? = (m + n) (m — n) and the trigonometric identity
sin?0 + cos?60 = 1,

= xrcosf —ysinf =a (c0520 — sin20) (c0520 + sin20)
= xcosf —ysinf =a (c0320 — sin20)
Using the identity cos2 — sin?0 = cos 20 ,

= xcosf — ysinf = a cos 20

Question 51
The straight line 5z + 4y = 0 passes through the point of intersection of the straight lines
z+2y—10=0and 2z 4+y+5=0.

Solution

Ans: The given statement is true.
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The intersection of the lines  + 2y — 10 = 0 and 2x 4+ y 4+ 5 = 0 is their solution coordinates.

Solving the two equations algebraically gives,

T = ( 230) and y = (23—5> , SO the solution coordinate is (—%, %) .

Now, if the line bz + 4y = 0 passes through the above coordinates then it must satisfy the point. On

substitution,

= 5 X (——)+4>< (%) =0
100 100 \

= (—452) + (52) =0

=0=0

Hence, the point satisfies the line.

Question 52

The vertex of an equilateral triangle is (2,3) and the equation of the opposite sideis = +y = 2.

Then the other two sides are y — 3 = (2 + \/§> (x —2).

Solution

Ans: The given statement is true.

Let us assume the slope of one of the remaining two sides as m . The slope of the given line

x+y=2is —1.If my and msy are slopes of two line segments then the angle (9) between them
—my

is given as tanf = ’

1+mimeo

The angle between any two sides of an equilateral triangle is 60° ,

= tan60° =

V3

—1-m
1+(=1)xm

’ 14+m

Removing the modulus sign,

= ++/3= <1+m)
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1. Considering the positive sign,

(By rationalization)

1. Considering the negative sign,

o= ()~ (1)

1-m

»m=(75)

=m=(2++3)
(By rationalization)

Hence, there are two values of m for the two remaining sides of the triangle. Both the sides will pass

through the point (2, 3) . So, equation of the other two sides are (y — 3) = (2 + \/3) (x —2).

Question 53
The equation of the line joining the point (3, 5) to the point of intersection of the lines
4r+y—1=0 and 7z — 3y — 35 = 0 is equidistant from the points (0,0) and (8,34).

Solution

Ans: The given statement is true.

Solving the equations 4z +y — 1 =0 and 7z — 3y — 35 = 0 algebraically gives « = 2 and
y = —7 . So the point of intersectionis (2, — 7).

The equation of the line passing through the points

(3, 5)
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and (2, —7) is,

= (y-5) = (5) @-3)

= (y—5) = (12) (z - 3)

=12z —y—-31=0

Now, the distance of the point (0, 0) from the line 122 —y —31 =0,

(0x12)+(0x(—1))—31
\/122+(71)2

31

~ Vim
Similarly, the distance of the point (8, 34) from the line 12z —y—31 =0,

(8x12)+(34x(—1))—31

1224(—1)°

Hence, the points are equidistant from the required line.

Question 54

. Yy . .
The lines % + 3 = 1 moves in such a ways that % + b—12 = 6—12 , Where c is a constant. The locus of
2

the foot of the perpendicular from the origin on the given line is 2% + y2 =c”.

Solution

Ans: The given statement is true.
Let the coordinates of the foot of perpendicular drawn from the origin (0, 0) is (z, y).
The given lineis < + % = 1 which can be written as = + % —1=0.

The foot of perpendicular is given as,

@0 _ w0 _ (£x0)+(3x0)1

B 6 @
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_ -
1 1
(ﬁb—z)

Using the given relatlon = + = = 3

=ar =by =

o

= ar = by = (—02)

= ar = by =

Equating the relations az = (—c?) and by = (—c?) gives
v= ()

andy = (_702) respectively.

On squaring and adding,

-2 0= (8)+(5)

:>x2—|—y2:c
:>x2—|—y2:c

$w2—|—y2:c

Question 55

The linesax+2y+1=0,bx+3y+1=0 andcx+4y+1=0 are concurrentifa, b and c are in G.P.
Solution

Ans: The given statement is false.

The given lines can be writtenare az + 2y +1=0,bz +3y+ 1 =0and cz + 4y + 1 = 0. For

these to be concurrent it must satisfy the determinant relation,
$\Rightarrow\left|\begin{array}{Ill}
a&2&1\\

b&3 &1\
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c&4&l1

\end{array}\right|=0$

Performing the row operations Ry — R — R and R3 — R3 — R,
$\Rightarrow\left|\begin{array}{ccc}
a&2&1\

b-a&1&0\

c-a&2&0

\end{array}\right|=0$

Expanding the determinant along C3,
=2(b—a)—(c—a)=0
=2b—a—c=0

=a+c=2b

Therefore, for the lines to be concurrent a, b and ¢ must be in A.P.

Question 56
Line joining the points (3, —4) and (—2,6) is perpendicular to the line joining the points (—3,6)
and (9,—18).

Solution

Ans: The given statement is false.

The line joining the points (3, —4) and (—2, 6) is,
6—(—4)

= (y-6) = () (@ (-2))

= (y—6)=(-2)(z+2)

=y=—-2x+2 (9, —18)

The slope of this line is —2 .
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Similarly, the line joining the points (—3, 6) and is,

6—(—18)

= (y-6) = (g ) (@~ (-3)

= (y—6) =(-2)(z +3)

=y = —2x

The slope of this line is also —2 .

examelite.com

For the two lines to be perpendicular the product of their slopes must be —1 , but here the product is

(—2) x (—2) = 4.

Match the questions given under Column C with their appropriate answers given under the column

C5 in Exercises 57to 59.

Question 57

Column C;

(a) The coordinates of the points
P and @ ontheline z + 5y = 13 which

are at a distance of 2 units from the line

122 — 5y 4+ 26 = 0 are

(b) The coordinates of the points on the line
z + y = 4 which are at a unit distance

from the line 4z + 3y — 10 =0 are

(c) The coordinates of the points on the line
joining A (—2,5) and B(3,1) such

that AP = PQ = QB are

ExameElite - examelite.com
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@ (3,1), (=7,11)

Page 50 of 55



ExamElite - Textbook Solutions examelite.com

Solution
Ans:

(a) Let one of the required point is (a, b) . Since it lies on the line « + 5y = 13, so it will satisfy the

line.

—a+5b=13 .. (1)

The distance of the point (a, b) from the line 12z — 5y 4+ 26 = 0 is 2 units,

(12xa)+((—5)xb)+26 | 9

(12)*+(-5)*
= [12a — 5b + 26| = 26

= (12a — 5b + 26) = =+ 26

Considering the positive sign and solving equation (1) and (12a — 5b + 26) = 26 gives the point
(a b) = (1, 2).

Considering the negative sign and solving equation (1) and (12a — 5b 4 26) = —26 gives the
point (a, b) = (—3, %) :

(b) Let one of the required point is (c, d) . Since it lies on the line « + y = 4, so it will satisfy the

line.
=c+d=4 .. (1)
The distance of the point (¢, d) from the line 4z + 3y — 10 =0 is 1 unit,

(4xc)+(3xd)—10

(4)°+(3)°

=1

= |4c 4+ 3d — 10| =5
= (4c+3d—10) =+ 5

Considering the positive sign and solving equation (1) and (4c + 3d — 10) = 5 gives the point
(¢, d)=(3, 1).
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Considering the negative sign and solving equation (1) and (4c + 3d — 10) = —5 gives the point
(¢, d) = (-7, 11).

(c) Here the points P and @ trisect the line AB . Let the points be P (z1, y1) and Q (z2, y2) .

Forpoint P, AP: PB=m:n =1:2.The section formula states that if a point (x,y) divides a

line segments joining the two points (z1,y2) and (zg,ys) inthe ratio m : n then,
[ mzainz;  My2+ny;
(:I’.? y) - m+n m-+n

Using this formula for the points A, P and B,

3x1)+(2x(—2 1x1)+(5%2
:>(¢'1717 yl):((X)li;( ))7 (Xi+;><)>

11
)

Now, P isthe midpoint of A(Q) . The midpoint formula is a special case of the section formula with

w |~

= (o1, 1) = (-

m:n=1:1.

Using the midpoint formulafor A, P and Q , = (_%, &) — (

—2+(L'2 5+y2
3

2 72
Solving for the coordinates of () by comparison gives (zr:g, yz) = (%, %) :

Hence, the correct match is (a) — (iii), (b) — (i), (c) — (ii).

Question 58
The value of the ), if the lines (22 + 3y +4) + A (6z —y+ 12) =0 are

Column C; Column C

(a) Parallel to y— axis is (i A= _%

(b) Perpendicularto 7z +y —4 =0 are (i) A = _%
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(c) Passes through (1,2) is (i) A = —i_I
(d) Parallel to x— axis (iv) A=3
Solution

Ans: Simplifying the line (2z + 3y +4) + A (6z —y+12) =0
gives (2+6 )z +(3—-AN)y+(4+12X)=0.

(@) Fortheline (2+6A)x+ (3 —A)y+ (4+ 12)\) = 0 to be parallel to the y— axis, the
coefficient of y— coordinate must be 0.

=3-X)=0

= A=3

(b) The slope of the line 7x +y — 4 = 0is —7, therefore the slope of the line
(2+6N)z+(3—XN)y+ (4+12)\) =0 mustbe % so that the two lines are perpendicular.

(2+62) 1

S

= —14—-42X =3 -\

_1r

=\ = m

(c) If the point (1, 2) passes through the line (2 +6A)x + (3 — A)y+ (4 + 12)) = 0 then it
must satisfy the equation. On substitution,

= (246N +(6—2\)+ (4+12)\) =0
= 16\ = —12

= A= —

o

(d) Fortheline (2+6A)x+ (3 —A)y+ (4+ 12)\) = 0 to be parallel to the z— axis, the
coefficient of £— coordinate must be 0 .
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= (24 6X) =0

= A= —

w =

Hence, the correct match is (a) — (iv), (b) — (iii), (c) — (i), (d) — (ii).

Question 59

The equation of the line through the intersection of the lines 22 — 3y =0 and 4z — 5y = 2 and

Column C; Column Cy
(a) Through the point (2,1) is (i) 2z —y =4

(b) Perpendicular to the line
(i) z+y—5=0
z+2y+1=0is

(c) Parallel to the line
(i) x—y—1=0
3z —4y+5=0is

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

Solution

Ans: The point of intersection of the lines 2x — 3y = 0 and 4z — b5y = 2 is obtained by solving the

equations algebraically. So the intersection point is (3, 2) .

(a) The equation of the line passing through the points (2, 1) and (3, 2) is,
2-1

> w-1)=(5)e-2

= (@y—1)=(@-2)

=z—y—1=0
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(b) The slope of the line * + 2y + 1 =10is (—l

3 ) , S0 the slope of the line perpendicular to this line

will be 2 . Now, the line passes through the point (3, 2) so its equation is,
= (y—2)=2(z—3)
= (y—2) = (2z—6)
=2z —y=4
3

(c) The slope of the line 3z — 4y + 5 =0is (Z) , S0 the slope of the line parallel to this line will

also be (%) . Now, the line passes through the point (3, 2) So its equation is,

= y-2)=(3)@-3)
= (4y —8) = (3z —9)

=3x—4y—1=0

(d) The lines which are equally inclined to the axes have their slope values equal to tan45° = 1 or

tan 135° = —1. Now, , the line passes through the point (3, 2) so its equation is,
Considering the positive slope,

= (y-2)=(1)(z—3)

=x—y—1=0

Considering the negative slope,

= (y—2)=(-1)(z-3)

=z+y—5=0

Hence, the correct match is (a) — (iii), (b) — (i), (c) — (iv), (d) — (ii) or (iii).
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