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CBSE Class-11 Mathematics
NCERT Solutions
Chapter - 10 Straight Lines

Exercise 10.3

1. Reduce the following equations into slope-intercept form and find their slopes and

the y- intercepts.
@) x+7y=0

(i) 6x+3v—-5=10
Gii) v =0

Ans. (i) Given: x+ 7y =10

= Ty=—x
-1
= v=—ux+0 ... @)
Comparing with V= ®wIx—+ <. we have m = _T and ¢ =1

(ii) Given: 6x+3v—5=10

= 3y=—6x+35

= y=—-2x+

d | L
P
=

Comparing with V= ®rx—+c. we have i =—2 and ¢ =

Lad | L

(iii) Given: v =10
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Comparing with V= "X+ ¢, we have p; =) and ¢ =)
2. Reduce the following equations into intercept form and find their intercepts on the
axes:
() 3x+2y-12=10

(i) 4x—-3v =6

Ans. (i) Given: 3x+2v—=12=10
= 3x+2yv=12

ix 2y
= 4+ =]
12 12

X 1
= —+-—=1
4 6

x oV
Comparing with —+=—=1,wehave s =4 and h =6
a o

(ii) Given: 4x—31v =6

4x 51

= — - =]
6 B
i 1

a 0
(iii) Given: 3v+2 =10

= 3y =-1
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3y
= — =1

—2
=2 =1

3

_ X v =2 , . .
Comparing with — 4+ = =1, we have 5 =— and no inercept with x-axis.
a b 3

3. Reduce the following equations into normal form. Find their perpendicular distances

from the origin and angle between perpendicular and the positive x — axis:
M) x—~f31+8=0

Gi) v—2=0

(iii) x—1=4

Ans. (i) Given: »— \,I"H_J,- +E8=0

= —x+f31=8

Dividing both sides by \/|'_1 '|: +| ﬁ | C 2. we have

¥ ¥

= _Tlx+£3;=—l

-

b |

-1
Putting cos & =— and gin o = ﬁ
2 9

— cosa = — cos60°

= COS& =CO0S [_IS[T —6[]:_']
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= cosgf =cos120°

20
= g =120°= ?

: : L : 2T . 2T
. Equation of line in normal form is xcos— + vsin — =4

-
. 2T
Comparing with xcos &+ Vvsifl & = p, wehave ¢ =—— and p=4

i
= X =—
2
. . o . T . L
. Equation of line in normal form is xcos—+ vsin— =2
¥ - ¥
R . T -
Comparing with xcos &+ Vsin & = p. we have ¢ == and p= .

(iii) Given: x—v =4

Dividing both sides by \,’[' 1)° +(=1)% =42, wehave
.
J2

1 1
= Er—f}

_ 4

g I

-

-

-'f-_j

o
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. -1
Putting cos ¥ =— and sif1 (¥ = —
° N7 N

-

T
—> COS (X =CO0s l-T—: |
T
—= O =—
4
. Equation of line in normal form is xcos — + vsin — = jxﬁ

: 1T
Comparing with xcos &+ ysin &= p. wehave & =— and p = 2.\5
4

4. Find the distance of the point [ —1.1| from the line 12{ x+6|=5(v—2].
Ans. Given equation of the lineis 12{ x+6)=5(1v—2]

= 12x+72=5v-10

We have the distance of a given point (z1,y1) from a given line Ax+BY+C=0 is

\/ A2+ B?

. Perpendicular distance of the point [ —1,1] from the line 12x—3v+82 =10 is

d =

12(-1)-5(1)+82| |-12-5+82| |65 & units
‘ Jr‘12'|:+r—5f | 144425 |13

. . . . . X ¥ .
5. Find the points on the x— axis, whose distances from the line —+— =1 are 4 units.

3 4
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Ans. Let the coordinates of the point on x— axis be [ ().

Given line is ';—’+i—-=1 —=4r+3y—12=0

We have the distance of a given point (x1,y1) from a given line Ax+BY+C=0 is

Axl +By1 +C
\/ A%+ B?

Therefore perpendicular distance of the point (¢, 0] from theline 4x+3y—12=0 is

d:

‘4[’_c¢_’|+3[’_0_’|—1: _|da-12| _|[4e-12
: . |Aae—12
According to question, |——|=4
17
—1:5'{' 12 44
—12 12
—lr:f-l-z_mr —1Gf-1-:_4

— dg—-12=200r 4gx-12=-20
— dg=32or 4z =-—§
= g =%8or oy ==2

Therefore, the points on x — axis are (8,0) and | —2_0|.

6. Find the distance between parallel lines:
() 15x+81—34=0 and 15x+8y+31=0

() /(x+y)+p=0andl(z+y)—r=0
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Ans. (i) Given: Two equations 15x+8v—34 =0 and 15x+8v+31=0
Here, @ =150 =8¢, =—34 and ¢, =31

— [-34-31]

N J[‘_l:'{f +(87

Distance between two parallel lines | & | =

|-63 65 65

= = = —== = — Units

5.6 289 17

(ii) Given: Two equations fx +/y +p=0 and lx+ /v —r =10

Here,ﬂ'zlil:bzlr:f_].:p and I'__.: = —F

|'51_'5“| |p+r|

Nat +b ] \/['_F_'I: +(17°

Distance between two parallel lines (& | =

7. Find equation of the line parallel to the line 3x—41+ 1 =10 and passing through the

point (23]

Ans. We have equation of any line parallel to Ax+BY+C=0 is of the form Ax+By+K=0, K is a

constant

. Equation of a line which is parallel to the line 3x—4v+2=01is 3x—4v+k=0.
Since the line passes through the point {—2.3}.
we have 3x( -2 |-4x3+k=0

— —6-12+k=0

= k=18
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Therefore, the equation of required line is 3x—4v+18=10.

8. Find the equation of the line perpendicular to the line x—71 + 2% =0 and having x

intercept 3.

Ans. We have equation of any line perpendicular to Ax+BY+C=0 is of the form Bx-Ay+K=0, K

is a constant

. Equation of a line which is perpendicular to theline x—7v+53=01is Tx+ v+ k=0,
Since the line passes through the point (3.0 .

wehave 7x3+0+ k=0

= 21+k=0

= k=-21

Therefore, the equation of required lineis 7x+ v—21=10.
9. Find the angles between the lines N@ x+y=1 and -+ .\E v=1.
Ans. Given: ﬁ x+v= 1
= y= —»\E x+1
-y =—~.J"§

Also v+ .\,@}- =1

mp—my

An acute angle & between the two lines is given by tan 6 = ’m
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_\/§+%

S.tanf =
1(-vE (- %)

—3+1

B 2o

= tan @ = tan 307 and tan(180° —30° | =tan 150°

= 4=30° and 150"

10. The line through the points ( ;.3 | and (4, 1) intersects the line 7Tx—91v—19 =0 at
right angle. Find the value of J;_

Ans. Slope of the line passing through the points ( 71,3 ] and (4, 1) = y =

Also slope of the line 7Tx—91v—19=10is E

We have if two lines are perpendicular to each other then products of their slopes = -1

= =7

.- - }{—:—1
4-h 9
36 —94

= —14=-36+97

= 0} =36-14
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11. Prove that the line through the point [x;,1;| and parallel to the line

Ax+By+C=0is A(x—x |+B(y—u)=0.

Ans. Equation of any line parallel to the line Ax+Byr+C=0is Ax+Br+K =0...0)
Since line (i) passes through ['_ x. 1 _'| sweget Ax; +By +K=0...3)

Subtracting eq. (ii) from eq. (i), we have A l._ x—1x .'| +B ['. I _'I =0

12. Two lines passing through the point (2, 3) intersects each other at an angle of 577 If

slope of one line is 2, find equation of the other line.

Ans. Given: m;, =2 and & = £

An acute angle & between the two lines is given by tanf = ‘ 1?17;11:27,2 ’
) 2—m,
= tan 60" = |——
+ 2m,
2—m,
— 3= -
1+2m,
2 —m,
]
1+ 2m,
— ??‘?-\. -
Taking - =".'G
+ 2m,

= (23 +1)m =2-43
2-43

= M =——

2.5 +1
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Y _ N,f_
. Equation of required line is 3 —3 = = (xx—2]

2.3 +1
= (243+1]y-643-3=(2-43]x-4+2.3

= (3-2)x+ (23 +1)y =4+ 243 +643+3
= (fB-2)x+(243+1]y =831

-

Taking
1+

—m, =_\E
2m,
— 2—???::—@—211@???:

= (233 -1)my =—(2+43]

BN

-(2+43)
L x=2)
25-1
= (243 1)y =643 +3=—(2+3 |x+4+ 23

= (2443 |x+[ 243 1]y =4+23+63 -3
= (2443 |x+[ 243 1]y =83 +1

.. Equation of required lineis |, _3 —

13. Find the equation of the right bisector of the line segment joining the points (3, 4)
and (—1,2].

Ans.
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Let A(3,4) and B{ —1, 2 | be the given points

73-1 4420

Midpoint of the line segment joining the points Aand B = | —.— | =(1,3)
. .o 2=4 =2 1
Slope of the line joining points A(3,4) and B | —1.2| = = =_
T -1-3 -4 2

Since the required line is perpendiculat to the line AB,slope of the required line is —2

We have the equation of a line passing through (2., ¥y, ) and slope m is 1 — Yo =M ['_ X=X _'|
Since the required line passes through point (1, 3) and having slope —2_

We have ,equation of the required lineis y—3 = -1 ['_ xX— 1_'I

= yv—3=—-2x+2

14. Find the coordinates of the foot of perpendicular from the point ['_—1= 3_'| to the line 3x

Ans. Let Q be the foot of perpendicular drawn from P{—1.3 | on theline 3x—4y—16=0

P(=1.3)

) ®
. Equation of a line perpendicular to 3x—41v—16=0 is 4x+3v+ ik =10

Since the line passes through [ —1_3]

4 =1)+3x3+k=0
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= —4+9+k=0
=k=-5

Therefore, Q is a point of intersection of the lines 3x—4v—16=0 and 4x+31v—-5=10

68 —49
Solving both the equations, we have x =— and 1 =
25 25
68 —497

Therefore, coordinates of foot of perpendicular are

-

0 - T4

-

15. The perpendicular from the origin to the line } = #X+ ¢ meets it at the point

(—1.2). Find the value of »: and c.

Ans. Given equation of lineis ¥y = mx + C...cccoeeevvveneennee. (63

Since the perpendicular from the origin meets the above line (i) at (—1,2),we have the line
joining (0,0) and (—1,2) is perpendicular to the line (i)

Now slope of line joining (0,0) and (—1,2)= _21—__00 = —2

and slope of given line =m

But we have if two lines are perpendicular the product of their slopes is equal to -1.

. -1

Since the point (—1,2) lies on the line() we get2 = m(—1) + ¢ = 2 = %(—1) +c

Hence we have 1 =— and ¢ =

b | =
b | L

16. If ” and 4 are the lengths of perpendiculars from the origin to the line
xcos @ —ysin §=/kcos 26 and xsec &+ cosec & =k respectively, prove that p* + 4,
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Ans. We have the length of the perpendicular from of a given point (z1,y1) to a given line

Az, +By, +C
\ A*+B?

Length of perpendicular from origin to line xcos& —vsin & —kcos 28 =0 is

Ax+BY+C=0isd =

|D:x:|:|:|5 F—0xsin&—kcos 28
o7

'\J{EDS: g+sin’ 8

—kcos2&
—— | = kcos2f

1

And Length of perpendicular from origin to line xsec &+ vcosecd —k =10 is

DKEECS—DKCDSMS—ECL K
«fﬁecz 8 +cos ec-& | \/<Cos129 +sinl29)

-

e

_ —k
Jﬁin‘ E+cos” & \/(COSZ(;H%)

sin“ &cos” &

since cos26 + sin%0 = 1

= |-ksin & cos €|= §5in 28 [sin 20 = 2sin 0 cos 0]

-
-
4

Now, p* +4g° =(kcos 25| +—1_;51n 26 |

L
. -

Y TP _
=k cos 28+ —_Lk sin- 28 since cos26 +sin20 = 1

= i (cos?28+sin? 28| =k

Therefore p: +_1q: =,E‘_-:_
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17. In the triangle ABC with vertices A (2, 3), B(4.—1) and C (1, 2), find the equation and

length of altitude from the vertex A.

2—(-1) 241 3

Ans. Slope of BC= =-1
1-4 -3 =3
AZ. 3
-
Eﬂi_—l:l b l:.:“...ﬂ'

Since AD __ BC, therefore slope of AD = 1
We have the equation of a line passing through (a:o , yo) and slopemis yv— 1, = m ['_ X — X _'|
.. Equation of altitude AD is

yv—=3=1(x-2)

= x—y+1=0

And Equation of BC is

yv+l=-1(x—4]

= x+v—-3=0

We have the length of the perpendicular from of a given point (1,y;) to a given line

Ax+BY+C=0isd =

2+3-3

. Length of AD = Perpendicular distance from (2, 3) to the line BC= = -
(1) (17
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-

2

.. Equation of the altitude from A is x—1v+1=10 andit's length = /2 units

= /\E units

18. If P is the length of perpendicular from the origin to the line whose intercepts on

1 1

the axes are @ and 5, then show that — = — +—_
P a o

. X ¥
Ans. Given: Line —+=— =1
a o

= bx+av=ab
= bx+av—ab=10
Now, P is the length of perpendicular from origin to bx+av—ab =10 .

We have the length of the perpendicular from of a given point (z1,%1) to a given line

Az, +By, +C
AX+BY+C=0isd = | A2
\/ A% +-B?
o |px0+ax0-ab| ab
Sop= —_— - —
| eat | Wb+
Z?’p‘=_{jr 2 -
b +a
1 b +a
= =
B a o
1 b a
= =+
P aoe aw
1 1 1
= — =—T1T—
p a o
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