NCERT Exemplar Solutions For Class 11 Maths Chapter 10-
Straight Lines

EXERCISE PAGE NO: 178
SHORT ANSWER TYPE:

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

Solution:

The equation of line in intercept form is
K—i-}J 1
a b

Where a and b are the intercepts on the axis.
Giventhata=b

X
= —+ Y_ 1
a a
The above equation can be written as
X+y
— =
a

On cross multiplication we get

= X+y=2a...1

If equation 1 passes through the point (1, - 2), we get
x=landy=-2

1+(-2)=a

=1-2=a2a

=a=-1

Putting the value of a in equation 1, we get

Xxt+ty=-1

=X+y+1=0

Hence, the equation of straight line is x + y + 1 = 0 which passes through the
point (1, — 2).

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).

Solution:
Given points are A (5, 2), B(2,3) and C(3, -1)
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Firstly, we find the slope of the line joining the points (2, 3) and (3, -1)

Slope of the line joining two points = 2 — 1

~1-3 4 X2 — X1

3—-2 1
It is given that line passing through the point (5, 2) is perpendicular to BC

IHBC =

W mam =-1

=-4xm;=-1

=M=

Therefore slope of the required line =%

Now, we have to find the equation of line passing through point (5, 2)
Equation of line: y —y1 = m(x —x1)

1
:'}’—EZE(X—E)

=dy—8=x—-5

=2X—-5-4y+8=0

=2X—4y+3=0

Hence, the equation of line passing through the point (5, 2) isx—4y+3=0

3. Find the angle between the lines y = (2 — \E)(X +5) and V= (.1 +\E)(X —7)

Solution:

Given equationsarey=(2-V3) (x +5)and (2 +V3) (x - 7)

The given equation can be written as

=y=(2-V3)x+(2-Vv3)5....1

=Sy=(2+V3)x—7(2+V3).....2

Now, we have to find the slope of equation 1

Since, the equation 1is iny = mx + b form, we can easily see that the slope
(mi) is (2 -V3)

Now, the slope (m;) of equation 2 is (2 + V3)

Let B be the angle between the given two lines.

my — My
tanf = ‘—

1+ My Ms
Putting the values of m; and m; in above equation, we get
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2—\.. [?.-I-\.-

= tan b =
l-l-[E—w., [:2+1., )
2—\.@—2—\..

= tan b =

1+[(2)2— (V3)]
[+ (a—b) (a + b) = (a2 — b?)]

—2\.-@
= tanB = m‘
On simplifying we get
—2\.."'5
= tan B = 151
—2\."'5
= tan b = >

=TanB=V3or-vVv3

= 0 =tan(v3)or (- v3)

= 0 =60"or 120°

Hence, the required angle is 60° or 120°.

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.

Solution:

The equation of line in intercept form is
X, ¥ _

a b o 1

Where a and b are the intercepts on the axis.
Giventhata+b=14

The above equation can be written as

=b=14-3

Substituting the value of a and b in equation 1 we get
So, equation of line is

X y

ate_a !

Taking LCM
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x(14—a)+ ay

@(14-a)
= 14x—ax+ay=14a—a’.....2
If equation 2 passes through the point (3, 4) then
14(3)—a(3)+ad)=14a—a’
=42-3a+4a—-14a+a*=0
=a’—13a+42=0
—=a’—7a—-6a+42=0
=ala—7)—6(a—7)=0
=(a—6)a-7)=0
=a—-6=00ra-7=0
=a=6ora=7/
If a =6, then
6+b=14
=h=14-6=8
If a =7, then
7+b=14
=h=14-7
=7
If a=6and b =8, then equation of line is

—+2=1
6 8

4x + 3y
24
=4x+3y=24
If a=7and b =7, then equation of line is
y

X+ 1
7 7

=x+ty=7

=

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

Solution:
Let (x1, y1) be any point lying in the equation x+y =4
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Distance of the point (x1, y1) from the equation 4x + 3y = 10
g Ao+t By+C

VA2 + B?
dx, +3y,—10
J@R+(E)2

=21=

On simplification we get

=1 =
V16 +9
= 1= 3 |

=A% + 3y; —10=45

A% +3y1—10=50r4x; +3y;—10=-5
A%+ 3y1=5+100rdx; + 3y1 =-5+10

Ay, + 3y, =15 ....2

Ordx; +3y:1=5 ....... 3

From equation 1, we have y; =4 —xy .....4
Putting the value of y1 in equation 2, we get
4x; + 3(4 —x1) = 15

=M +12-3x=15

=¥ =15-12

=¥=3

Putting the value of x; in equation 4, we get
yi=4-3

=y:=1

Putting the value of y1 =4 — x1 in equation 3, we get
4x1+3(4—-x1)=5
=>4x1+12-3x1=5

=>x1=5-12

=>x1=-7

Putting the value of x1 in equation 4, we get
yi1=4—(-7)

>yi=4+7

=>yi=11

Hence, the required points on the given line are (3, 1) and (-7, 11)
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}."

X
6. Show that the tangent of an angle between the lines —+ —=1and

X _Y_,is 2ab a b
4 b af_bf

Solution:
Given

Firstly, we find the slope of the given lines

X V¥

-+==1

a b

Above equation can be written as
y X

SS=1—-

b a
On rearranging we get

b
=}'}F=b—5}§

b
=:~y=(—a)x+b

Since, the above equation is in y = mx + b form.
So, Slope of the equation 1 is

b
m; = —-
a

Now, finding the slope of the equation 2

XV

——— =1

a b

The above equation can be written as
v 1 X

= —=—=1—-
b a

b
= -y = b—g}{

On rearranging we get
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b
y=(e-s

=y= (g)x—i- (—1)b

Since, the above equation is in y = mx + b form.
So, Slope of the eq. (ii) is

b
m, = -
Let B be the angle between the given two lines.
m —m
1+ my Moz
Putting the values of m; and m; in above eq., we get
_b_b
= tan b = d d

= tan b = 1_(5)

aZ,

b

N -2(3)

= tan@ = 2 _p2
az

—2ab

= tan b = az—b2|
2ab
=;~tanE]'=az_b2

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

Solution:
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(1.2)

30°
60°

v

Given that line passing through (1, 2) making an angle 30° with y — axis.
Angle made by the line with x — axis is (90° - 30°) = 60°

=~ Slope of the line, m = tan 60°

=V3

So, the equation of the line passing through the point (x1, y1) and having slope ‘m’ is
y—y1=m (x—xi)

Here, (x1, y1) = (1, 2)and m = V3

=>y-2=V3(x—-1)

=>y-2=V3x-V3

=>y-V3x+V3-2=0

8. 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.

Solution:

Given lines are
2x+y=5.... 1
X+3y=-8 ... 2

Firstly, we find the point of intersection of equation 1 and equation 2
Multiply the equation 2 by 2, we get

On subtracting equation 3 from 1, we get
2x+y—2x—-6y=5-(-16)
On simplifying we get
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=-5y=5+16
=-5y=21

Putting the value of y in equation 1, we get
21
2x + (— —) =5

)
On rearranging we get
2 5+ 21
= 2y = —
)

5 25+ 21
= 2X=—
X 5

= 10x =46
46 23
—1 = —_—= —
105

23 21
Hence, the point of intersection is (?’ B ?)
Now, we find the slope of the given equation 3x + 4y =7
We know that the slope of an equation is
m=-a/b
3
= 111 = —E

: r . . 3
So, the slope of a line which is parallel to this line is also =
23 21

Then the equation of the line passing through the point (?’ B ?) having
3

slope 4 is:
y—Y1=m(X—X)
Substituting the values we get

y-(-2)--36-3)

Computing and simplifying

L2l 3 69
YT T T g
3 69 21
= —X+y=-——

4 20 5
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3x+ 4y 69 — 84

=
4 20

15

= 3x+ "-1-}’= _E

=3x+4y+3=0

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.

Solution:

Given equationisax+by+8=0

It can also be re-written as ax + by =-8

Now, dividing by -8 to both the sides, we get

a N b L
—gX " Tg¥ "
X v
-8t s !
a b

2 ]
So, the intercepts on the axes are  a and —¢

Now, the second equation which is given is 2x—3y+6=0
It can also be re-written as 2x— 3y =-6
Now, dividing by -6 to both the sides, we get

2 3,

6~ —6Y "
Xy
A

7373

So, the intercepts are -3 and 2
Now, according to the question 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

8 g
Therefore, a 3and n= 2

g
T AT T3and=b=4
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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.

Solution:

Y
B(0,12)
('5:4]
X X
(49
2

Y'w

Let a and b be the intercepts on the given line

“ Coordinates of A and B are (a, 0) and (0, b) respectively.
Given that coordinate axes is divided by the point (-5, 4) in the ratio 1:2.
Now, using the section formula, we find the value of aand b

MyXp + MyXy M)y> + Moy
(x,y)= ( - . )
1+ M my + My

1x0+2xal1lxb+2x0
5. | )
1+2 1+2
On simplifying we get
2a b
0= (23
= (=54) =(75.3

5-22 nda—>
= =3 an =3
=-15=2aand b =12

15
=:~a=—€ andb =12

15
* Coordinates of A and B are (_?’ D) and (0,12)

Now, we have to find the equation of line AB.
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Now, we have to find the equation of line AB.
Equation of line when two points are given:

Ya—n
y—n=7— x=x)
Substituting the ualues, we get
g 120 ( 15
A N (_ ?)
o-(-5)
On simplifying we get

12 15
=V = (X-i— )

15 2
2
24( +15)
=
TG
8 + 12
=Y =—
v EX
= 5y =8x+60

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

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.

Solution:
Ya

B

120°
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Given length of the perpendicular from the origin (OM) = 4 units
And line makes an angle with positive direction of x — axis
ZBAX =120°

S ZBAD =180°-120° =60°

S ZMAO = 60°

Now, In A AMO,

We know that sum of angles of a triangle is 180°

ZMAO + ZAOM + £0MA = 180°

= 60" + 0 + 90° = 180°

= 150° + B = 180°

= B =180" - 150°

=08=30"

S LZAO0M = 30°

Now, we find the equation in normal form
XcosB+ysinB=p

Given p = 4, substituting this we get

= X €0s (30°) + y sin (30°) =4

1-.'5 1

=V3x+y=8
Hence, the required equation is V3x +y =8

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).

Solution:

Y
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Given that equation of the hypotenuse is 3x+ 4y =4

And also given that opposite vertex of the hypotenuse is (2, 2)
Firstly, we find the slope of the given equation

3x+4dy=4

It can be re-written as 4y = 4 — 3x

-3
=:~y=Tx+l

Since, the above equation is in y = mx + b form
So, slope =- %

Now, let the slope of AC be m

Now, we find the value of m, by using the formula

my — My
tanéd =

1+ my Moz
Substituting the values of m; and m; in above equation, we get

n-(3)

1+m><(—%)

We know thattan45°=1

3
m+—
— 5

tan 45° =

1—3111
4

4m+ 3
4 —3m

4m+ 3
= 1=+

4 —3m
Taking (+) sign, we get
4m—+ 3

=1

4 —3m
On cross multiplication we get
=24dm+3=4-3m
=24d4m+3Im=4-3

=7/m=1
1
=m=c
7

Taking (-) sign, we get
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4m + 3
_-‘-}—3111= L
=4m+3=-(4-3m)
=4dm+3=-4+3m
=2dm-m=-4-3
=m=-7
If m=1/7, then equation of AC is
y—Yy1=m (x—x)

=y-2 =%[X— 2)

=7y—14=x-2

=>x-7y—-2+14=0

=x—/y+12=0

If m =-7, then equation of AC is

y—2=(-7)(x=2)

=y—2=-/Ix+14

=7/x+y=16

Hence, the required equations arex—7y+12=0and 7x+y =16

LONG ANSWER TYPE
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.

Solution:

A (2,-1)
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Let A ABC be an equilateral triangle.
Given equation of the base BCisx+y=2
We know that, in an equilateral triangle all angles are of 60°

So, in A ABD
. . AD
sin 60° = AB
\.,"E AD . \J'E
= > ~aB v sin60° = ?l
= AD = %AB

We know that, the distance d of a point P(xg, yo) from the line Ax+ By +C=0s

given by

q |ﬁx,:. + By, + C
| Az +B2

Now, length of perpendicular from vertex A (2, -1) tothe linex+y=21s

1x2+1x(-1)—2

VD2 +(1)?

V3 2—1=2
?"B=|—|

= =
A2
On simplification we get
\IEAE 1
= — = —
2 V2
Squaring both the sides, we get
3 AB? 1
= — = —
4 2
On cross multiplication we get
AB? i X -
=5 = =% —
3 2
AB? 2
:. —_—
3
2

I
=
(s
I
e

3

Hence, the required length of side is JE
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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:

Let the variable linebeax+by=1

We know that, length of the perpendicular from (p, q) to the lineax+ by +c=0

is

q |ap +bg+c
B

Now, perpendicular distance from A (2, 0)
2xa+0xb-1
L | VaZ + b2 |
2a—1
Va? + b2
Now, perpendicular distance from B (0, 2)
d Oxa+2xb—-1
2 | Va3 b2 |
2b —1
VaZ + b2
Now, perpendicular distance from C (1, 1)
1xa+1xb—-1
4=
a+b-1
R
It is given that the algebraic sum of the perpendicular from the given points (2,
0), (0, 2) and (1, 1) to this line is zero.
d] + dg + dg =0
Substituting the values we get
2a—1 2b—1 a+b-1
- +
vaz+b? aZ+b? +a?+b?
=>2a-1+2b-1+a+b-1=0
=3a+3b-3=0
=>a+b-1=0
=>a+b=1
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So, the equation ax + by = 1 represents a family of straight lines passing through a fixed
point.

Comparing the equationax+by=1anda+b =1, we get

x=landy=1

So, the coordinates of fixed pointis (1, 1)

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 V6/3 from the given point.

Solution:

Let the given line x + y = 4 and the required line ‘I’ intersect at B (a, b)
Slope of line ‘' is

yo—y: b—2

X, —X;, a-—1

And we also know that, m=tan 6

m =

b-2
~tanf = — e (i)

Given that AB = v6/3
So, by distance formula for point A (1, 2) and B (a, b), we get

d= e —x)+0—n)
V6
= 3= Ja@—12+ (b—2)?

On squaring both the sides, we get

6
=;~§= (a—1)2+ (b—2)?
Using (a — b)? formula we get

2
:~§=a9+1—2a+b?+4—4b

On cross multiplication we get
=2=3a*+3-6a+3b*+12-12b
=2=3a’+3b’-6a—12b+ 15
=3a’+3b’-6a—-12b+13=0... (ii)

Point B (a, b) also satisfies the equationx+y=4
“a+tb=4

=b=4—-a.. (i)

Putting the value of b in equation (ii), we get


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

NCERT Exemplar Solutions For Class 11 Maths Chapter 10-
Straight Lines

3a’+3(4—-a)f-6a—-12(4—-a)+13=0

Computing and simplifying we get
=3a’+3(16+a’—8a)—-6a—48+12a+13=0
=3a’+48+3a’—24a—-6a—48+12a+13=0
=6a’—18a+13=0

Now, we solve the above equation by using this formula

—b+ b2 — 4ac
x= 2a
—(—18)+/(—18)2— 4 x 6 x 13
1= 2%6
18 ++/324— 312
1= 12
18 +4/12
a=—1—
9++/3
T8
V3(3V3+ 1)
T B3
3V3+1
TiT T
3V3+1 3W3—-1
=a= A=——

2\.,"'5 ord 2\.."5

Putting the value of a in equation (iii), we get
3W3+1

B 2\.-@

Taking LCM and simplifying we get
8V3—3V3+1

b=4

=b o3

5V3+1
- P= 2\-@

5V3+1 5vV3—1
= =2\.—-‘§0rb:2\.—'§
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Now, putting the value of a and b in equation (i), we get
b—2

tanB = T
5V3+1

2\.-@
3V3+1

2\.-@
Taking LCM and simplifying we get

5V3+1—443

= tan b =

=
= tanf = V3
3WV3+1-23
2\.,"'5
V3+1
= tan b =
V3+1
EER]
= tanf = —
|
tan B =@
Sty W o0

We solve the equation 1 to get the value of 6, we get
We know that,

-1 1, .1 (XY
tan “x —tan "y = tan (—l—xy)
tau_L(%)

ifx=v3andy =1

_ [5-1
= tan-1 ('-__)
14+(+3)(1)

= tan~* (-.Fs- 1)

1+43

We have,

3 -1
B =tan?! (w )
1.-@4—1

A =tan}{v3) - tan}{1)
A = tan}(tan 60°) — tan*(tan 45°)
B = 60° - 45°
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6 =15"°
Now, we solve the equation 2
We know that,

tan™! x —tan_ly = tan! (%)
ifx=v3andy =1

_ -1 V341 )
tan (1 -3

_ -1 {3+ 1)
tan (1 -3,
We have,

B =tan™?! (

V3+1
=)
A =tan(v3) + tan*(1)

B = tan*(tan 60°) + tan™(tan 45°)
0 =60" + 45°

6 = 105°

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:
We know that intercepts form of a straight line is

X ¥

-+=-=1

a b

Where a and b are the intercepts on the axes
Given thati + % =2 (let)

On cross multiplica%inn we get

k+k_1
“37b

This shows that the line is passing through the fixed point (k, k)

17. Find the equation of the line which passes through the point (- 4, 3) and the
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portion of the line intercepted between the axes is divided internally in the ratio5: 3
by this point.

Solution:

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)

Using the section formula for internal division, we have

[:X ) (mlxzﬂnle 1nlyz+1nz}rl)
24 m,+m. = my+m., J (i)

Here, mi=5 m:=3
(x1, y1) = (a, 0) and (xz, y2) = (0, b)
Substituting the above values in the above formula, we get
5(0) + 3(a) 5(b) +3(0)
= — e —

5+3 7 5+3
A 3a 5 5b
- — —r—— = —

8" 8
=-32=3ao0r24=5b
Sa=-—2 p==

T 30rT s
We know that intercept form of the line is
X + 3 1
a b
Substituting the value of a and b in above equation, we get
y
BT o
3 5
On simplification we get
3Xx by
——+—==1
32 24
Taking LCM
—72x + 160y
(32)(24)

On cross multiplication we get
= -72x + 160y = 768

= -36x + 80y = 384

= 18x—-40y+192=0

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

18. Find the equations of the lines through the point of intersection of the lines x —y +
1=0and 2x -3y + 5 = 0 and whose distance from the point (3, 2) is 7/5.

Solution:
Given two linesarex—y+1=0...... (i)

And 2x—3y+5=0 .. (ii)

Now, point of intersection of these lines can be find out as:
Multiplying equation (i) by 2, we get

2Xx—2y+2=0.... (iii)

On subtracting equation (iii) from (ii), we get
X—2y+2—-2x+3y—-5=0

=y—-3=0

=y=3

On putting value of y in equation (ii), we get
2x—3(3)+5=0

=22Xx—9+5=0

=2—4=0

=2x=4

=x=2

So, the point of intersection of given two lines is (x, y) = (2, 3)
Let m be the slope of the required line

~ Equation of the line is

v—3=m(x—2)

=y—3=mx—2m

=mx—-y—2m+3=0..(iv)

Since, the perpendicular distance from the point (3, 2) to the line is 7/5 then
m(3)—2+3—2m
Gz + (D2

7 |13m+1-2m
- 2_ | mZ + 1

v
m+1
= — =

5 Yym2+1
Squaring both the sides, we get
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49 (m+ 1)
= 7

25 m?+1
On cross multiplication we get
= 49(m? + 1) = 25(m + 1)?
Computing and simplifying we get
= 49m? +49 = 25(m? + 1 + 2m)
= 49m? + 49 = 25m? + 25 + 50m
= 25m?+ 25+ 50m—49m?—-49=0
=—24m*+50m—-24=0
=—-12m*+25m—-12=0
= 12m*-25m+12=0
= 12m*—16m-9m+12=0
Taking m common we get
=4m (3m—-4)-3(3m-4)=0
= (3m—4) (4m—-3)=0
=3m-—-4=00rdm—-3=0
=23Im=4ordm=3

—m== om=_2
a0r | &

4 3
AMm=—,—
34
Putting the value of m = 4/3 in equation (iv), we get

4 !
————EGJ+3=H
37 YT 2\3
Simplifying and computing we get
: 8 +3=0
== — ¥ — _—— =
3* Y73
4 g—9
== — ¥ — [ —
3% Y= 73
4 1
“3*T V=73
! + L 0
= —X — — =
3%V 73

=4x—-3y+1=0
Putting the value of m = % in equation (iv), we get
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> 2 (3) +3=0
PR ARV A
Simplifying and computing we get

3 3
=;-—x—y—§+3=[}

4
3 3,
= —_X—yV=——
257V T3
3 36
=Xy ="
3 L3,
= —X— ~ =
257V Ty

—3x—4y+6=0
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Hence, the required equationare 4x—3y+1=0and 3x—4y+6=0

19. If the sum of the distances of a moving point in a plane from the axes is 1, then

find the locus of the point.

Solution:
YA
P (X, ) eeeresee o - (6Y)
v y
a
y: -y
P(xy) X |x  P(xy)

Y'v

Let the coordinates of a moving point P be (a, b)
Given that the sum of the distance from the axes to the point is always 1

x|+ lyl =1
>ixty=1

>-x—-y=1,x+y=1,-x+y=1landx—-y=1
Hence, these equations gives us the locus of the point P which is a square.
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20. Py, P; are points on either of the two lines v — \E | X |= 2 at a distance of 5 units
from their point of intersection. Find the coordinates of the foot of perpendiculars
drawn from Py, P; on the bisector of the angle between the given lines.

Solution:

Given lines arey - v3|x| =2

If x>0, then

y-V3x=2....(i)

If x <0, then

y+V3x=2....(ii)

On adding equation (i) and (ii), we get
y-V3x+y+V3x=2+2

=>2y=4

>y=2

Substituting the value of y = 2 in equation (ii), we get
2+V3x=2

=>V3x=2-2

=>x=0

~ Point of intersection of given lines is (0, 2)
Now, we find the slopes of given lines.
Slope of equation (i) is

y=V3x+2

Comparing the above equation with y = mx + b, we get
m =V3

And we know that, m=tan 6

~TanB=vV3

= 0 =60° [ tan 60° = V3]

Slope of equation (ii) is

y=-V3x+2

Comparing the above equation with y = mx + b, we get
m =-V3

And we know that, m=tan 6

~TanB=-v3

= 0 =(180° - 60°)

=0=120°
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._~'1..
{o
P i
-5 -4 -3 -2..'-10 1 2 3 4 5
-3 -14
In AACE,
B BA
Cos -
Given AC = 5 units
V3_eA
2 s
BA 5V3
T RATT
5 OB =0A +AB
53
=24

2
Hence, the coordinates of the foot of perpendicular = (G,E +

1

[7%]

v

)

21. If p is the length of perpendicular from the origin on the line X7
and a;, pz, b; are in A.P, then show that a; + b; = 0. a b

r |

=1

Solution:
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Given equation is

X ¥
—+-=1
a b
Since, p is the length of perpendicular drawn from the origin to the given line
0 0
ath”
1 1
a2 o2

=

Squaring both the sides, we have

1
PP=11T 1
a2 b2

11,1
—==

PP a2 b (j)
Since, a2, b? and p? are in AP
L 2pt=a’+ b?

a? +b?

2

= p® =

1 2

TR (i)

Form equation (i) and (ii), we get

l+l 2
a2 b2 a2+ b2
b? + a? 2

a2b?z  aZ + b2
= (a?+ b?) (a% + b?) = 2(a%b?)
= a*+ b* + a%b? + a?b? = 2a%b?
=>a*+b*=0
Hence Proved

OBJECTIVE TYPE QUESTIONS

22. A line cutting off intercept — 3 from the y-axis and the tangent at angle to the x-
axis is 3/5, its equation is
A.5y-3x+15=0
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B.3y—-5x+15=0
C.5y-3x-15=0
D. None of these

Solution:
A.5y—-3x+15=0

Explanation:

3
Given thattan 8 = 3
We know that,

Slope of aline, m=tan B
3

= Slope of line,m = 5

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

So, the equation of line is

Y —y1=m(x—xi)

; 3
>y (=3)= x=0)
3

=}F+3=EX

= 5y + 15 = 3x
= 5y—3x+15=0
Hence, the correct option is (a)

23. Slope of a line which cuts off intercepts of equal lengths on the axes is
A.-1

B.-0

C.2

D.v3

Solution:
A.—-1

Explanation:


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

NCERT Exemplar Solutions For Class 11 Maths Chapter 10-
Straight Lines

We know that the equation of line in intercept form is
- + Y 1
a b

Where a and b are the intercepts on the axis.

Giventhata=>b

= §+ g =1
x+y=1
a
=X+y=a
=y=-X+a
=y=(-1)x+a
Since, the above equation is in y = mx + b form
So, the slope of the line is — 1.

=

24. The equation of the straight line passing through the point (3, 2) and perpendicular
to theliney=xis

A.x-y=5
B.x+y=5
C.x+y=1
D.x-y=1
Solution:
B.x+y=5
Explanation:

Given that straight line passing through the point (3, 2)
And perpendicular to the liney = x

Let the equation of line ‘L’ is

Yy —Vy1=m(x—xi)

Since, L is passing through the point (3, 2)
sy—2=m(x-3)..(i)

Now, given eq. isy = X

Since, the above equation isin y = mx + b form

So, the slope of this equation is 1

It is also given that line L and y = x are perpendicular to each other.
We know that, when two lines are perpendicular, then
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mixmz=-1

~smx1=-1

>m-=-1

Putting the value of m in equation (i), we get
y—2=(-1) (x-3)

=>y—-2=-x+3

>xXx+y=3+2

=>x+y=5

Hence, the correct option is (b)

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

A.y-x+1=0
B.y-x-1=0
C.y-x+2=0
D.y—-x-2=0
Solution:
B.y—x—-1=0
Explanation:

Given that line passing through the point (1, 2)
And perpendicular to the linex+y+1=0
Let the equation of line ‘L’ is
x—y+k=0..(i

Since, L is passing through the point (1, 2)
~1-2+k=0

=>k=1

Putting the value of k in equation (i), we get
X—y+1=0

Ory—-x—-1=0

Hence, the correct option is (b)
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26. The tangent of angle between the lines whose intercepts on the axes are
a, — b and b, — a, respectively, is
A' a Fa _ b Fa
ab
B. b_' _ a_'

-

c. b’ —a’
2ab
D. None of these

Solution:
c. b_' _ a_'
2ab
Explanation:
Let the first equation of line having intercepts on the axes a, -b is
X | ¥
-+ =1l
a -—b
X ¥
>-—-==1
a b

= bx—ay=ab ... (i)

Let the second equation of line having intercepts on the axes b, -a is
X ¥

—+—=1
b -a
X ¥
——=1
=}b a

= ax—by=ab ... (ii)
Now, we find the slope of equation (i)
bx—ay=ab
= ay=bx—ab
b
Sy =oX- b

Since, the above equation is in y = mx + b form
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So, the slope of equation (i) is
b
m,; = 3
Now, we find the slope of equation (ii)
ax—by=ab
= by=ax—ab
N
Since, the above equation is in y = mx + b form
So, the slope of eq. (i) is

a
m, = —
b
Let B be the angle between the given two lines.
my —m
tanf = ‘#
1+ my M
Putting the values of m; and m; in above equation, we get
b_a
_ a b
= tan @ = 1+(}_}) E)
a/\b
b —a*
= tanf = ab
1+1
b? —a?
= tanf =
2ab
b? — a2
= tanf =
2ab

Hence, the correct option is (c)

27. If the line .Y — ] passes through the points (2, —3) and (4, -5), then
(a, b) is a b

A.(1,1)

B.(-1,1)

C.(1,-1)

D.(-1,-1)
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Solution:
D.(—1,-1)

Explanation:
Given points are (2, -3) and (4, -5)

Firstly, we find the equation of line.
We know that,
Eguation of line when two points are given:

Y2—hn
y—n= XE_XI(X %)

Putting the "u’EIlLlES we get

)

— ()=

~5+3
2

(x—2)

(x—2)

=y+3=

-2
;‘*}’4‘3:?{}{—2)

=y+3=-1(x—2)
=2y+3=-X+2
=xX+y=2-3
=}x+\.r=—1

+ = (Intercept form)
EL¥

Comparing the above equation with the given equationa = 1, we get the
valueofaand b

a=-landb=-1

Hence, the correct option is (d)

28. The distance of the point of intersection of the lines 2x -3y +5=0and 3x+4y =0

from the line 5x -2y =0is
130
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D. None of these

Solution:
130

A 17429

Explanation:

Given two linesare 2x—3y+5=0 ... (i)

And 3x+ 4y =0 ... (ii)

Now, point of intersection of these lines can be find out as
Multiplying equation (i) by 3, we get

6x — 9y + 15 =0 ... (iii)

Multiplying equation (ii) by 2, we get

6x + 8y =0 ... (iv)

On subtracting equation (iv) from (iii), we get
6x—9y+15-6x—-8y =0

=-17y+15=0

= -17y=-15
15
—1 — —
Y=17

On putting value of y in equation (ii), we get

15
3x+4(—)=[}

17
3 60
= = ——
=T
20
== ——
17
So, the point of intersection of given two lines is
(x.v) ( 20 15)
=T

20 15
Now, perpendicular distance from the point (_ 17’ E) to the given line 5x — 2y

=0
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5(-17) -2(17)

| JB)2+ (—2)?

_ 100 30
17 17
—=d=|—L_17
V25 + 4
130
17429

Hence, the correct option is (a)
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