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NCERT 11th Maths Chapter 10, class 11 Maths Chapter 10 solutions
Exercise 10.1

Question-1

Draw a guadrilateral in the Cartesian plane, whose vertices are (-4, 53, (0, 71, (5, -5) and (-
4, =27, Also, find its area,
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Ans.

Let ABCD be the ghven quadriateralwith wertices A (-4, 5). B (0, 7). C [5, =5]. and
D -4, =2].

Then, by plotting A, B, C. and D on the Cartesian plane and joining AB, BC, CD,
and DA, the given quadrilateral con be droven as

*

L4818

* bt
—F -

A :

...............

To find the area of quadrilateral ABCD, we draw one diagonal, say AC.

Accordingly, area [ABCD] = area [AABC) + area [AACD)

We know that the area of a tiangle whose wvertices are [x1. wi. [¥e. ve]. and [xs.
I

i Sha (e =)+ (=) + 5 (4 =02
3
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Therefore, areaq of AABC

(7 5)0(-5-3)+3(5-7) uni
=%I_4[]2)+5(—2]| unit”
:li_43—]ﬂ| unit”
2
:11—58| unit”
2
i "
=—x 58 unit
2

=29 unit”

Areaof AACD

:éw|m4[m5+z}+5{~z-5]+(-4}(5+5}| unit”
| .
:E|_4(_3)+ 5(~7)-4(10) unit”
a%|12—35—4u| unit’
1 .7
= ——63| unit’
2

63

=— upit*
2

63 .o SE+63
Thus, area [ABCD) =[29 +?] unit” = unit”

121 ..
= —— unit’
2

Question-2

The base of an equilateral triangle with side 2z lies along they y-axis such that the mid poirt
of the base is at the arigin, Find vertices of the triangle,

Ans.
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Let ABC be the given equilaterdl triangle with side 2a.
Accordingly, AR =BC = CA =2a

Assume that base BC lies along the yw-axis such that the mid-point of BC is at the
origin.

e, BO=0C =g, where O is the origin.

Mawy, it B clear that the coordinates of point C are [0, o). while the coordinates of
point B are [0, —a].

It is known that the line joining awvertex of an equilateral triangle with the mid-
point of its opposite side s perpendicular.

Hence, wertex A lies on the w-axis.

h
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A
¥V

Zn applving Pythagoras theorem to AADC, we obtdin
[AC])2 = (DA + [OC)2

= [20)2 = [DA)2 + g2

= d4g? — g = [OA)2

= [OA)2 = 3a2

= 04 _\3a

- Coordinates of point A :{iﬁa* u)

Thus, the wertices of the given equilateral friangle are [0, a). (0. —a]. and

(ﬁa, [})or (0, a), (0. —a). and(nﬁa, ﬂ)

Question-3

Find the distance between p(x“ yt)ar‘uj Q(Izs },E}When: (I} PQ is parallel to the y-axis, (i)

PQ is parallel to the x-axzis.
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Ans.
The given points ars P[xt, yt)cmdq(xz, .Pz}'

[i] When PQis parallel to the y-axis, x; = x..

In this case, distance betwesn P and G = J{I: ~x, ]2 +(y =, }2

2

=y -n)
:|}’2 _.-F[l

(i) When PG is parallel to the x-axk, v = ve.

In this case, distance between P and & = J{I: -, f +(},: - ¥, }3

-

= (I: 4 }_

-"-’z_-‘ﬂl

Question-4

Find a poirt on the x-axis, which is equidistant from the points (7, 6) and (3, 4.

Ans.
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Let [a. 0] be the point on the x axis that is eguidistant from the points (7. 4] and
(2, 4].

)

Accordingly. J{? —a) +(6-0) = J{J—a]1+(4—{l]

V494 a* ~14a+36 =9+ a” —6a+16
= Jor —14a+85 =Ja* —6a+25

Dnsguaring both sides, we obtdin
a2 — 14a + 85 =gt —da + 25
= —l4a + &a =25 - 85

= —8¢1 = —40

15
Thus, the required point on the x-axis E[?, ﬂ].

Question-5
Find the slope of a line, which passes through the arigin, and the mid-point of

the line segrmert joining the points P (0, -4) and B (2, 0O,

Ans.
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The coordinates of the mid-point of the line segment joining the points

0+8 —4+0
P (0, —4) and B (&, 0) GFE(T, 3 )=(4, ~2)

It is knowwn that the slope (M) of a non-vertical line passing through the points [x,

Y.V
Xy — X

vi] and [xe, ve] is given by M= S X, F A

Therefore, the slope of the line passing through [0, 0) and (4, —2] is

Hence. the required slope of the line isui.

Question-6

Without using the Pythagoras theorem, show that the points (4, 43, (3, 5) and (-1, -1) are
the vertices of a right angled triangle.

Ans.
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The wertices of the given triangle are A (4, 4], B (3. 5], and C -1, -1].

It is known that the slope (M) of a non-vertical line passing through the points [x,,

wil and [xz. ve) is given by = J:: mi' 2 Xy F X
R
- Slope of AB ] = 2t =
Slope of BC fmz)=——2-6¢_3
1S3 a2
Slope of CA [ma)= 2+ _3 _;
4:1 5

It is observed that mams = -1
This showys that line segments AR and CA are perpendicular to each other
2., the given triangle is ight-angled at A (4, 4].

Thus, the points (4, 4], [3, 5], and [-1. =1] are the vertices of a dight-angled
tricangle.

Question-7

Find the slope of the line, which makes an angle of 30° with the positive direction of y-azis
measured articlockwise,

Ans.

h
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If aline makes an angle of 30° with the posithve direction of the y-axis measured

anticlockwise, then the angle made by the line with the positive direction of the
¥-dxis medsured anticlockwise is 907 + 30° = 120°,

T i

s
L/
Yo

fine

'If1|.-|

Thus, the slope of the given line is tan 120° = tan [180° - 80°) = —tan 0% = _ 3

Question-8

Find the value of x for which the points (x, -1, (2, 1) and {4, 5) are collinear,

Ans.
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If points A (x, =1, B (2. 1], and C [4, 5] are collinear, then

Slope of AR = Slope of BC

(- -

- [l}ﬁﬁ |
2y 472
+1 4

T s =
2—-x 2

m--?--:z
2—x

=n =4 -0y

= Jy=2

= x =

Thus, the requiredwvalue of xis 1.

Question-9

YWithout using distance formula, show that points (-2, =13, (4, 07, (3, 3 and

(-2, 21 are vertices of a parallelogram,.

Ans.
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Let points =2, 1), (4. 0], (3, 3], and [-3, 2] be respectively denoted by A, B, C,
and D.

D32 C 3

Slope ofAB:i}i _1

Slope of CD =25 = =1 _

1
-3- 6
= ilope of AR =Slope of CD

= AB and CD are parallel to eqach other.

Mowy, slope of BC =m=~§-= -3
3-4 -1
Slope of AD= "1 23 _ 3
-3+2 -1

= Slope of BC = 5lope of AD
= BC and AD are parallel to each other.

Therefore, both pairs of opposite sides of guadrilateral ABCD are parallel. Hence,
ABCD iz a pardllelogram.

Thus, points (=2, =T], (4, 0], (3, 3], and [=3, 2] are the vertices of a parallelogram.

Question-10

Find the angle between the x-axis and the line joining the points (3, -1) and (4, -2,

h
s/
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Ans.

The slope of the line joining the points (2, -1] and (4. 2] is

me 22N - 5o
4-3

Mowy, the inclination [E ] of the line joining the points (3, =1] and (4. — 2] is given
by

ton &= -1
= 8 = [90° + 45°] = 135°

Thus, the angle between the x-axis and the line joining the points (3, -1] and (4, -
2] is 135°.

Question-11

The slope of a line is double of the slope of another line. If tangent of the angle between them

1
is—, find the slopes of he lines,

Ans.
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Letm, and m be the slopes of the two given lines such thatm, =2m .
We know that if Bisthe angle between the lines !, and !z with slopes m,y and me.

thentan @ = 2"

L+,

It is ghven that the tangent of the angle between the two lines EIE'

o m=2m
3 ]+[2m]-m

1 —Hi
== -

3 (1+2m

1 -m 1 -m ]" n
3 1+2m* 3 142m° ) 142m°
Case |

l_ -

30 1+2m°

= 1+ 2m" =-3m

= 2m" +3m+1=0

= 2w +2m+m+1=0

= 2m(m+1)+1{m+1)=0
"'_"}{m-!-I]{EﬂHI}:ﬂ

= m=-lorm :,.,l
2
Ifm =-1. then the slopes of the lines are -1 and 2.

If tn :-m;u, then the slopes of the lines Gre—%uhd -1.
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Case |

1 m

3 1+2m°

= 2m" +1=3m

= 2m =3Im+1=0

= 2m" =2m-m+1=0

= 2m(m-1)-1{m-1)=0
= (m-1){2m-1)=0

1
=m=1orm=—
2
Ifrm =1, then the slopes of the lines are 1 and 2.

If m =~:1€ . then the slopes of the lines CJFE% and 1.

Hence, the slopes of the lines are -1 and =2 or uér:md —lorland?2 Dr% and 1.

Question-12

A line passes ﬂﬂruugh{x,,yl} and (h,k} . If slope of the line is m, show
thatk —y, =m(h-x,).

Ans.
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k"y]
h—x °

The slope of the line passing through (x,.» ) and (A,k)is

It iz given that the slope of the line is m.

k-,
h-x,
=k—y =m(h-x)

=m

Hence.k—y =m(h-x)
Question-13

If three point (R, 01, (2, &) and (0, &) lie an a line, show that%+%: 1.

Ans.

L
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If the points A [h, D), B [a. &), and C [0, k] lie on a line, then

Slope of AR = Slope of BC

buﬂzku
a- O0-a
h k-
= = e
a-—h —

= —ab=(k-b)(a-h)
= —agh=ka~kh-ab+bh
= ka+bh=kh

on dividing both sides by kh, we obtain

ka _bh _kh
kh o kh kh
a b

2>—t—=]
h k

Hence,ﬁ+£:1
h k

Question-14

Consider the given population and year graph. Find the slope of the line 4B and using it, find
what will be the population in the year 20107

{8905, 9T)

A
(1085, 97y

Population in Crores

. B e e
L8] FORS - 1990 1905 2000 2005 2000

Years

h
s/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-10-straight-lines/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-10-straight-lines/

€IndCareer

Ans.

since line AB passes through points A (1785, 2] and B (1995, 97). itsslope s
9792 5 1

1995—1985 10 2

Let v be the population in the vear 2010, Then, according to the given graph,
line AB must pass through point C (2010, v].

s ulope of AR = Slope of BC

1 y-97
2 2010-1995
I y-97
2 15

::-J-E:_w—"}'?
2

= y=97=75
= yp=T7.5+97=104.5

Thus, the slope of ine AR is% Swhile in the year 2010, the population will be 104.5

Crones

Exercise.10.2

Question-1

Wite the eguations for the x and y-axes.

Ans.
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The w-coordinate of every point on the x-axk is 0.
Therefore, the equation of the x-axis is v = 0L
The x-coordinate of every point on the y-axis is 0.

Therefore, the equation of the y-axis is v = 0.

Question-2

Find the eguation of the line which passes through the point (-4, 33 with S|D|‘JEl .
2

Ans.

We know that the equation of the line passing through poin’r{xﬂ,yﬂ),whose slope

is 17, iS{}'—}-'{,] = m{x —xﬂ] .
Thus, the equation of the line passing through point (-4, 3], whose slope is% .3

{,L'-S}:l{x-{w-t»}

2
2{y-3)=x+4
2y—6=x+4
e, x—2v+10=0

Question-3

Find the equation of the line which passes though (0, O) with slope mr.

Ans.
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We know that the equation of the line passing through poin’r{x‘),yu ),Whr:use slope

s, is{f‘h] nm{x—xﬂ]-

Thus, the equation of the line possing through point [0, 0], whose slope is m s

[w—0] =mfx-0]
e W = IMX
Question-4

Find the equation of the line which passes though (2, E\E) and is inclined with the x-axis at

an angle of 752,

Ans.
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The slope of the line that inclines with the x-axis at an angle of 75% is

= tan 7&°

45° + tan 30°
= m = tan (45°+30°) = tan tan 307

I-tand5°-an30® 1 J-1 3o
NE

We know that the equation of the line passing through DOiﬁT{xw_pu } cwhose slope

s m. iS{-]"'_J’ﬂ] ’"m{x_xﬁ}'

Thus, if a line passes ’rhough{l Zﬁ}c:md inclines with the x-axis at an angle of

&7, then the equation of the line is given os

{y E\E) $+l B
{} 2-.1'3)(( } ( 3+i){x-’?)
(525« {5+1) 2+

{JEH x-(V3- )y=23+2-6+2\3
(JZ’;H}x (J—l)y:ilﬁ—fi
e (VB+1)x=(V3-1)p=4(+3-1)

Question-5

Find the equation of the line which intersects the x-axis at a distance of 2 units to the left of
origin with slope -2,

Ans.

Glnauareer
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It is knowen that if a line with slope m makes x-intercept d. then the equation of
the line is given as

w=1m[x —d)

For the line intersecting the x-axis at a distance of 3 units to the left of the origin,
d =-3.

The slope of the line is given asm =2

Thus, the required equation of the given line is
y==2 = [=3]]

W= =2y — 8

e, 2x+y+&=0
Question-6

Find the equation of the line which intersects the v-axis at a distance of 2 units above the

origin and makes an angle of 30° with the positive direction of the x-axis.

Ans.

L
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It is knowen that if a line with slope m makes w-intercept ¢, then the equation of
the line is given as

Y=mx+C
1
Here,.c =2 andm = tan EDDZE.

Thus, the required equation of the given line is

}J=T_r+2
k]
J_x+2y"§
N
\E}’=I+E\E

ie. x—wﬁy+2~.ﬁ =)
Question-7

Find the equation of the line which passes through the points (-1, 1) and (2, -4,

Ans.
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It is known that the equation of the line possing through points [x. vi) and [x.. va)

sy—-y, = LR (x-x).
X, —x

Therefore, the equation of the line possing through the points (-1, 1) and

(2, 4] Is

3{y—|]z—5{x+l}
Jy—3=-5x-3
e, Sx+3p+2=0

Question-8

Find the equation of the line which is at a pempendicular distance of 5 units from the arigin and

the angle made by the pempendicular with the positive x-axis is 30°

Ans.
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If p is the length of the normal from the origin to a line and w & the angle mode
by the normal with the positive direction of the x-axis, then the equation of the
line is given Dy xCos w + wsin w = p.

Here, p =5 unils and o = 30°
Thus, the required equation of the given line is

¥ 203 307 +wsin 30° =5

N

PLESNE S
HETRE

Le. \EI-FJ-' =10

Question-9

The vertices of APQR are P (2, 13, Q (-2, 2) and R (4, 5). Find equation of the median through
the vertex E.

Ans.

h
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It is given that the vertices of APQRE are P (2, 1], @ -2, 3], and R (4, 5].
Let BL be the median through wertex R.

Accordingly, Lis the mid-point of PGL

By mid-point formula, the coordinates of point L are given

2-2 143
byl ==, —— |={0, 2
‘f[z 2]{ )

B2, 1)

0 R
{~2.3) (4, 5)
It is known that the equation of the line passing through points [x. vi) and [x.. ve)

R =~J-;3-:-f-'~(_r-x,}.
rz_

Therefore, the equation of RL can be determined by substituting [x. wi) = 4. 5)
and [xs. vz] = [0, 2].

2=3

Hence, y-5=

(x-4)

e
£

-3
= p—5=-=(x-4

y=5=—(x-4)
:>4(y--5}:3{x--4}
= 4y-20=3x-12
= 3x—4y+8=0

Thus, the required equation of the median throughvertex Ris3x -4y +8=0.

Question-10

h
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Find the equation of the line passing through (-3, 51 and perpendicular to the line through the
points (2, 51 and (-2, &),

Ans.

The slope of the line joining the points (2, 5] and -3, &) is ;5 = 63 _]_

-3-2 -5

We know that two norvertical lines are perpendicular to each other if and only
if their slopes are negative reciprocals of each other.,

Therefore, slope of the ine perpendicular to the line through the points [2, 5] and

1 I
:—-—:—-—:5

T
(3. 6] .

Mowy, the equation of the line passing through point (=3, 8], whose slope b 4, is
{}=—5}:5{x+3]

y=3=5x+135

Le, Sx—y+20=10

Question-11

& line permpendicular to the line segment joining the points (1, 0) and (2, 2) divides it in the

ratio 1:x. Find the equation of the line,

Ans.

L
s/
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According to the section formula, the coordinates of the point that divides the
line segment joining the points (1. 0) and (2, 3) in the ratio 1: 1 is given by

{n(l}ﬂ{i) n((]}-rl(f»)}ﬂ[n-t»l 3 J

l+n l+n a+l n+l

The slope of the line joining the points (1. 0) and [2, 3] is
m= 320 3

e

2-1

We know that two non-vertical ines are perpendicular to each other if and orly
if their slopes are negative reciprocals of each other.

Therefore, slope of the line that is perpendicular to the line joining the points (1, 0]
1 1

and (2,3 m 3

n+ 3
Mowy, the equation of the line passing Through(m,mj and whose slope

3 -u;-;is ahsen oy

[’1’_;1]:%}[":_%]
=3[(n+1)y-3]==[x(n+1)=(n+2)]

= 3{n+1}}’—9 :—[n+l]x+ﬂ+2

::-{I+ri}x+3{l+n}y=n+li

Question-12

Find the equation of a line that cuts off equal intercepts on the mordinate axes and passes
through the point (2, 37,

Ans.

h
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The equation of a ling in the intercept form is

X v .
i =]
~+5 (i)

Here, a and b are the infercepts on x and v dxes respectively.

It is given that the line cuts off equal intercepts on both the axes. This means that
a=b.

Accordingly, equation (i) reduces to

X ¥
e ]
a oo

=x+y=a o (i)

since the ghven ling passes through point (2, 3], egquation (i) reduces to
2+3=a=a=5

2 substituting the value of o in equation (i), we obtain

¥ +v =5 which k the required equation of the line

Question-13

Find equation of the line passing through the point (2, 2) and cutting off intercepts on the

axes whose sum is 9.

Ans.

h
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fa=&andb =%—-&=3, then the equation of the line &
il i xs2y-6=0
6 3 ’

fa=3andbk =%-3=§&, then the equation of the line &

X o 24 y—6=0
i b ’

hitr
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The equation of a line in the intercept form is
O & .
—+==1 e (1)

a b

Here, a and b are the intercepts onx and v axes respectively.
ltis ghventhato+b =% =b =%—-a ... i

From equations (i) and [ii], we obtain

X By
R R a—S .1
a 9-a { )

It iz given that the line passes through point (2, 2], Therefore, equation (i)
reduces fo

9 —a
=18=%—a’
=a —9a+18=10
=a —6a—3a+18=0
= ala—6)-3(a-6)=0
i{u—ﬁ}{ﬁ—ﬂ =)
=a=bHora=3

Question-14

L
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. . . . _ . N .
Find equation of the line through the point (3, 21 making an angle ?wﬂ:h the positive x-axis.

Also, find the eguation of line parallel to it and crossing the y-axis at a distance of 2 units

below the arigin,

Ans.

The slope of the line making an GHQEZ—;WiTh the posithve x-axi is

m=tan[2—ﬁ]ﬂ—xf§

3
Mowy, the equation of the line passing through point [0, 2] and having a slope

L (r-2)=—(x-0)

y—2=—\ﬁx
e, V3x+y-2=0

The slope of line parallel to Iiﬁeﬁx+y— 2=0i5-43.

It is given that the line parallel to line/3x + v =2 =0croses the v-cxis 2 units below

the origin i.e.. it pases through point [0, =2].

Hence, the equation of the line passing through point [0, =2) and hawving a

slope—J3 is

v=(-2)=~3(x-0)
y+2==3x

Sx+p+2=0

Question-15

h
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The perpendicular from the arigin to a line meets it at the point (- 2, 93, find the equation of
the line.

Ans.

The slope of the line joining the origin [0, 0) and point (-2, 7] s m, _2-0_72

Do 2

Accordingly, the slope of the line perpendicular to the line joining the origin and
point (-2, 9] is

Mowy, the equation of the line passing through point (-2, 7] and having a slope
Mg i3

2
(v-9)==(x+2)

Or—81=2x+4
Le, 2x—=9p+85=0

Question-16

The length L (in centimetre) of a copper rod is a linear function of its Celsius temperature C. In
anezperiment, if L = 124,942 when C =20 and L = 125,124 when C = 110, express L in
terms of C,

Ans.

L
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It is ghven that when C =20, thewalue of Lk 124.%42, whereas when C = 110, the
vidlue of L 125,134,

Accordingly, points [20, 124.942) and [110, 125.134) satisfy the linear relation
between L and C.

Moy, assuming C along the x-axks and L along the y-axis, we have twio points i.e.,
(20, 124.242) and (110, 125.124) in the XY plane.

Therefore, the linear relation between L and C s the equation of the line passing
through points (20, 124.942) and (110, 125.134).

125,134 -124.942

(L—124.242) = : (C=20)
110-20
192
L-124.942 = &{LZ —20)
l"_lu
0.192 . —_ : : .
Le., L= (C—20)+124.942. which is the required linear relation

o)

Question-17

The owner of a milk store finds that, he can sell 920 litres of milk each week at Rs 14/litre and
1220 litres of milk each week at Rs 16/litre. Assurming a linear relationship between selling

price and dermand, how many litres could he sell weekly at Rs 17/litre?

Ans.

@II 1 Wwdlil GG1h
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The relationship betweenseling price and demand is linear.

Assuming selling price per litre along the x-axis and demand along the v-axis, we
hove two points e, (14, 980) and [1&, 1220] in the XY plane that satisfy the linear
relationship between selling price and demand.

Therefore, the linear relatiorship between selling price per litre and demand is
the equation of the line paesing through points (14, 280) and (14, 1220].

1220980

ym‘}ﬂl]:ggg[_r-—ltl}

¥—980=120(x~14)
i.e.,y = 120(x~14)+980

Whenx = ks 17 fitre,

y=120(17~14)+ 980
= y=120x3+980=360+980 = 1340

Thus, the owner of the milk store could sell 1340 litres of milk weskhy at Bs 17 fitre.
Question-18

Pz, b)is the mid-point of a line segment between axes, Show that equation of the line is
x

I +£ =72

a b

Ans.

h
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Let AR be the line segment between the axes and let P [a. b] be its mid-point.
o’

AN

o b)

F =

0 B
Let the coordinates of A and B be [0,v) and [x, 0] respectiveby.

Since P [a. b) is the mid-point of AR,

{ﬂ-!-x y+0

222~ (ab)

2 2

X
==, = I=(a.b
(3.2 )-(at)
i:aandz}::h
2 2
Sx=2aand y=2b

b

—,

hitr
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Thus, the respective coordinates of A and B are (0, 20 and [2a, O).

The equation of the line passing through points [0, 28] and [2a, 0] is

M=

S (%)
u[v—?b}:—bx
ay —2ab = —hx

i.e. br+ay=2ab

on dividing both sides by ab, we obtain

b ay_2ab

ab ab ab

S

a
. U S
Thus,the equation of the line k—+=—=2.
a

Question-19

Point B (&, &) divides a line segment between the axes in the ratio 1:2. Find eguation of the
line,

Ans.
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Let AR be the line segment between the axes such that point B (b, k) divides AB
in the ratio 1: 2.

Roth, k)
|

¥

O A
Let the respectve coordinates of A and B be [x, 0] and [0, v].

sSince point R [h, k] divides AB in the ratio 1: 2, according to the section formula,

{h’k}:[lxﬂ+2:‘:x ]:-<y+2>-c{'.|']

1+2 7 142

hitr
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3h
Therefore, the respective coordinates of A and B ore(?ﬂj and [0, 3k].

3h
Mowy, the equation of ine AR passing through points [?,U] and

(0, 3k] Is

hy =2k + 3hk
e, 2kx+fv =30k

Thus,the required equation of the line is 2kx + hy = 3hk.

Question-20

By using the concept of equation of a line, prove that the three points (3, 03,

(-2, -2 and (8, 21 are collinear,

Ans.

L
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In order to showe that points (3, 0], (=2, =2), and [&, 2] are colinear, it suffices to
showy that the line passing through points 3, 0] and (-2, 2] also passes through
point (8, 2].

The equation of the line passing through points (2, 0] and -2, 2] is

o (=2-0)
(v=0)= (—2-3)

(x-3)

y=—(x-3)

S5v=2x-6
e, 2x—5v=6

Itis observed that atx =8 and v =2,
LHS. =2=8-5=2=14-10=4¢& = R.H.A.

Therefore, the line pasing through points (2, 0] and -2, 2] also passes through
point [&, 2], Hence, points (3, 0], -2, 2], and (&, 2] are colinear.

Exercise.10.3

Question-1

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

intercepts,

Mx+7Fy=00N6x+3y-5=0(0y =0

Ans.

h
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(il The given equationisx + 7y =10,
It can bewritten as

}J:m%X"rﬂ ...(1)

This equation is of the formy =mx + . wherem = .,i? and e =10.

Therefore, equation (1) is in the slope-intercept form, where the slope and the yw-

intercept are —%-:md 0 respectieby.

(ii] The given egquationis & + 3y -5 =10,

It con bewritten s

‘}'=%{—5I+5}

3
S P (2
3 x+3 ( }

This equation is of the form y = mx+c¢, wherem=-2 and ¢ =

Lad | Ln

L
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Therefore, equation (2] is in the slope-intercept form, where the slope and the w-
5

intercept are—2 Gﬁdg respectively.

(iii] The given equation is w = 0.

It can bewritten as

=0 +0... [3)

This equation is of the formy =mx + ¢, wherem =0andc =0,

Therefore, equation (3] is in the slope-intercept form, where the slope and the w
intercept are 0 and 0 respectiveby,

Question-2

Feduce the following equations into intercept form and find their intercepts on the axes.

M 3x +2¢y =12 =0(04x -3y =6 (i) 3y + 2 =0,

Ans.

L
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A

(i] The given equationis 3x + 2v - 12 =0,

It con bewritten s

3x+2y=12
12 12
. x oy
e, —+==1 el
4 o ()
This equation is of the form X+ 2 =1 wherea=4andb = &,

o

Therefore, equation (1] iz in the intercept form, where the intercepts on the x and
v dxes are 4 and & respectively.

(ii] The given egquationis 4 — 3y = &,

It can bewritten s

Ax 3y |
6 6
XY
302

¥

ie. ﬁjrm:] ~(2)

2

Question-3
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Reduce the following equations into normal form, Find their perpendicular distances from the

arigin and angle between perpendicular and the positive x-axis,

() x—3y+8=0(i)y -2 =0{ii)x-y =4

Ans.
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[i] The given equation in—ﬁ}r+Ez {-
It can be reduced gs:

x—V3y=-8
= =X +\l'r3-}':3

On dividing both sides by, /(~1)’ +(J.’:-_‘)3 =4 =2 we obtain

x N3 8
2 2 2
:}[_l]x+[£]}f =
2 2
= xc05120°+ysin120° =4 (1)

Equation (1) is in the normal form.
On comparing equation [1] with the normal form of equation of line
¥ COs o+ ysin o = p,owe obtain o = 120° and p = 4.

Thus, the perpendicular detance of the line from the origin is 4, while the angle
betwveen the perpendicular and the positive x-axis & 1207,

hitr
s/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-10-straight-lines/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-10-straight-lines/

@lnu\.areer
(ii] The given equationisy —2 =10,
tconbereduced as Dx + 1y =2
On dividing both sides by o7 + 17 = 1. we obtain 0x + 1y =2
= x Ccos P07 +wsin 20° =2 .. (1]
Equation (1) is in the normal form.
On comparing equation [1) with the normal form of equation of line
¥ COs o+ ysin = p,we obtdin o = 20° and p = 2.

Thus, the perpendicular detance of the line from the origin is 2, while the angle
between the perpendicular and the posithve x-axis B #0°.

([iii) The ghven equation s x —yw = 4.

tconbereducedas Tx + 1] v =4

On dividing both sides by 1> +(~1)’ =2, we obtain

I 1 4
rca )

i . i
:}xcns{inmz]-lv}fs;ln{lfl:mlw]:ZvE

= xc0s315%+ysin315° =242 (1)

h
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Equation (1) is in the normal form.
On comparing equation [1) with the normal form of equation of line

¥ COs w +ysinw = p,owe obtain w =315 and p= 3\5.

Thus, the perpendicular dstance of the line from the origin s, /7  while the

angle between the perpendicular and the positive x-axis is 3155,

Question-4

Find the distance of the point (-1, 1) from the line 12(x + 8) = 5y - 27,

Ans.
The given equation of the line is 12(x + &) =5y - 2].
= 2% +72=5¢-10
=12x -5y + 82 =0... (1)

Cin comparing equation (1) with general equation of line Ax + By + & =0, we
obtain A4 =12, 8 =5, and T = 82,

It is kncwwn that the perpendicular distance (d) of aline Ax + By + & =0 from
\Ax, + By, +C

point [, is ghven byd =5t
AT+ B

The given point & (1, w) = (=1, 1).

Therefore, the distance of point (-1, 1) from the given line

12(=1)+(=5)(1)+82)  |-12-5+82 65
= UNs = —— ——— -~ Units ]q Lnits = 3 unins
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Question-5

Find the points on the x-axis, whose distances from the line £+ Y —]are 4 units,

3 4

Ans.

The given equation of ine s

£+£=I
3 4

or, 4x+3y-12=0 (1)

2n comparing eqguation [1) with general equation of line Ax +8By + C =0, we
obtain A =4,8 =3, and _ =-12.

Let [a. 0] be the point on the x-axis whose distance from the given line & 4 units.

It is kncwwn that the perpendicular distance [(d) of aline Ax + By + C =0 from a
it b 1] s given byd \Ax, + By, +C|
ponﬁl X'I.-}'ﬁ 1% Qwen 1},- :mmmw:ww_

vA T+ B

Therefore,

4 [4a+3x0-12]

N
:4=|4aj12|

3

= 4a-12|=20
= £(4a—12)=20
:’}{49—12}:2{] or -{4a~12}=2ﬂ
= 4a=20+12 or 4a =-20+12

mag=8ar -2

Thus, the required points on the x-oxds are (-2, 0) and (&, 0).

Question-6
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Find the distance between parallel lines
(i115% + 8y -34=0and 15x+ 8y + 31 =10

(ifix+vi+p=0and!/{x+y)-r=20

Ans.

It is known that the dietance [d) betwesn paralel lines Ax + 8y + Cy =0 and Ax +
B+ =005 df b dd |C|_C:
Y 2 =008 given byd = —p——

vA + B

(il The given paralel lines are 15x + &y —34 =0 and 1&x + 8¢ + 31 =0,

Here A =15 08=5 ©C) =34, and T =31.
Therefore, the distance between the parallel lines is

- -34-3

RN B

d = units =

-65 65
units = units
17

(ii] The given pardlel lines are! [x +v) +p =0and! (x +y] —r=10.
lk+lw+p=0andlx +lv—-r=10
Here A =l.B=.Ci=p. and Cs=—.

Therefore, the distance between the parallel lines is

C,—Cy)  |p+r \p+r| p+r

o = et = UiS = === units = units = —=
e e T TR T

units

N I ‘p+1

Question-7
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Find equation of the line parallel to the line 3x - 4y + 2 = 0 and passing through the point (-
2,3

Ans.

The equation of the given line is

Ix—-4y+2=0
ory =242
YTy

m_y:ix.;.l,which B of the formy =mx + ¢

o Slope of the ghven line = 2

| s

It is known that parallel lines have the same slope.

. slope of the other line = 4, :i
4

Mowy, the equation of the line that has a slope of i and passes through the point

(-2, 3] is

3
(3-3)=3{v(-2)
dy—-12=3x+6
e, 3x—4y+18=0

Question-8

Find equation of the line perpendicular to the line x — 7y + 5 = 0 and having x intercept 3.

h
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Ans.

The given equation of ine is* ~ 7V #3 =0,

Dr‘y:lx.,.i,whit:h B of the formy =mx + <
7 7

~alope of the ghven |iﬁ6=l
7

The slope of the line perpendicular to the line howving aslope of lis

The equation of the line with slope =7 and x-intercept 3 is given by
¥ =T [x —d]

=v ==/ [x—-3

=y =—/x+2]

= Ffx+y =21

Question-9

Find angles between the lines ﬁx +y=1andx+ ﬁ}. =1

Ans.
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The givenlines are 3y 4 = and x+3y=1-

1 |
y==3x+1 (1) and J":*_E'Y"‘E -(2)

s
, , , , , 1
The slope of line (1] ism, =—~.E,whlle the slope of line (2] ism; :_ﬁ'

The acute angle i.e.. 8 betweaen the two lines B given by

tan @ = |
L+ m,
1
. O R
tan & = \Ei
55
-3+1
)
tand = V3 = '|
an 1+1 2:-:\."'5|
1:am§'~"L
NE)
#=30"

Thus, the angle between the given lines & either 30° or 180° = 30° = 150°,

Question-10

The line through the points (A, 3) and (4, 1) intersects the line 7x - 9y — 19 = 0, at right
angle. Find the value of &,

Ans.
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The slope of the line pasing through points (R, 3] and (4, 1] is

-3 -2
m=——=——
4=h 4—h
The slope of line 7x— 9y — 19 =0 or y=%x_§ism1:§.

It iz given that the two lines are perpendicular,

Somy e, =1

-2 7
= x| — |=—1
() 5)
-14 -
36-940
= 14=36-9h
=9h=36-14

$h=gg
g

Thus, the walue of kb is%z.

Question-11

Prowve that the line through the point (x, v, and parallel to the line &x + By + C =005 A (x -
)+ By -y )=0

Ans.
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-A -C A

The sl fline Ax + By + C =0 =l — i — s m=——

e slope of line ¥ or ¥ [B} (leﬂm B
It iz kncwen that parallel ines hove the same slope.

. A

. Slope of the otherline = m = —-—

B

The equation of the line passing through point . v and having a slope

A
0= - IS
B
v—y =m(x-x)
A
y—y =——(x-x)

Hence, the line through point . w) and parallel to line Ax + By + C=01s
Adx=n]+Bly—wn =0
Question-12

Twio lines passing through the point (2, 3) intersects each other at an angle of 609, If slope of

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

Ans.
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It is ghven that the slope of the fist line, m, = 2.
Let the slope of the other line be me..

The angle between the two lines is §0°,

~tan60° =M _m:E
+mm
2_ -
=3 = "y
|+ 2m

o c;_r«Jf_=—[2_m:J

1+2m, .
:}\E[I+2m:]=2wm1 or £[|+2m:]=w(2-m:]
:>u"n+2~.fr-ma,+ma,=2 orﬁ+2u":mq—nza=—
:}\F+(2ﬁ+l)m =2 or \.l'r?_:+[2'...l'r_ )m

23 (24
{Eﬁﬂ} . {2\5—]}

2-3

Case l: 5 [Zﬁﬂ}
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The equation of the line passing through point (2, 3) and having a slope of
(2-¥3)
(2v3+1)°

25
(=3)=5 5 (=)
(zq’iu}; 3(2V3+1)=(2-3)x-2(2-43)
( ]I+(2xr+])}? —4+23+643+3
(V3-2)x+(243 )_a,=m—1+3\r’_

In this case, the equation of the other line is(\lﬁ"z]x +(2v'§+1],v= ~14843
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—(2+\E)

Casell: R

(2

The equation of the ne passing through point 2. 3] and having a slope
~(2+43)

ofw s

{;4):%(“2)

(243-1)y=3(2V3-1)=-(2+3)x+2(2+53)

(243-1)y+(2+B)xr=4+2{3+63-3

(2+3)x+(23-1)y=1+83

In this case, the equation of the other line is(3+ v’lg)JH[Z\E - l)y =1+83

Thus, the required equation of the other line is(\.lJE "EJJH"(E\I'E*‘ I]}’= ~1+843 or

(2+£)x+{2¢’§—1)y=1+3ﬁ_

Question-13

Find the equation of the right bisector of the line segment joining the points (3, 4) and (-1,
21

Ans.
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The right bisector of a line segment biseck the line segment at 20°,

The end-points of the line segment are given o A (3, 4] and B -1, 2).

Accordingly, mid-point of AR z[ﬁ 4+2]z{| 3)
272 )

Slope of AB_ 2-4 _
-1-3

!
2

LIS

1

]

The equation of the line passing through (1, 3] and having o slope of -2 s

= Slopes of the line perpendicular to AB =7

[v—3]=-2x-1]
y—3=-2x+2
2y tw=5h

Thus, the required equation of the line & 2y + v = &,

Question-14

Find the coordinates of the foot of perpendicular from the point (-1, 23 to the line 3x - 4y - 16
=0,

Ans.
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Let [a. &) be the coordinates of the foot of the perpendicular from the point (-1,
3] totheline 3x —4y - 16 =0,

(-1.-3)

(.
Avady-la=0

Slope of the line joining (=1, 3] and ja, b, m, - 23

a+1

Slope ofthe line 2x—4v - 16 =00r y=§x-4, ., :E

sSince these two lines are perpendicular, mamz = =1

{4

3h=9
= =]
da+4
=3h-9=-d4a-4
= dag+3h=35 . (1)
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Foint o, &) lies on line 3x — 4y = 14,
JAa -4k =16 (2)
o sobving equations (1] and (2], we obtdin

H=E andh=—E

25

68 49
Thus, the required coordinates of the foot of the perpendicular c::re(ﬁ,—g}.

Question-15

The perpendicular from the origin to the line v = mx + ¢ meets it at the point

(-1, 2). Find the values of 7 and c.

Ans.
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The given equation of line is v =mx + C.
It iz ghven that the perpendicular from the origin meets the given line at (-1, 2.

Therefore, the ling joining the points (0, 0] and (-1, 2] is perpendicular to the
ghen line.

2

~slope of the line joining (0, 0) and -1, 2] :—I =-2
The slope of the given ling is m.
Sk =2 = ~] [ The two lines are perpendicular]

:::-nl;lzl
2

Since point (-1, 2] lies on the given line, it satisfies the equationy =mx + .

S2=m(-1)+e
= 2:12(—1}+c
::-c=2+—_E

2

Thus, the respective wvalues of m and Greé and %

Question-16

If p and g are the lengths of permendiculars from the origin to the lines x cos 8 -y sin 8 =&

cos 28 and x sec 8+ y cosec & = &, respectively, prove that p* + 49° = &°

Ans.
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The equations of given lines are
¥ CosE—ysing =k cos 28 ... (1)

¥seof +ycosec O=k .. (2]

The perpendicular distance (d) of aline Ax + By + C =0 from a point %, v is

On comparing equation [1] to the general equation of line i.e. Ax + By + C =10,
we obtain A4 = cos3, B = sing, and © =k cos 2G.

Itis given that p is the length of the perpendicular from (0, 0) to line [1].

lA4(0)+B(0)+C] I |~k cos 26|
O F= = . = [ =
JA+ B JA+B  Jeos’G+sin’ 6

= |~k cos 26| A3)

Zn comparing equation (2] to the general equation of line e, Ax + By + 2 =10,
we obtain A4 =sect, B = cosect, and C =k,

It is given that g is the length of the perpendicular from (0, 0] to line [2].
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A(0)+B(0)+C | k|

= i "t PO e I i (4
NA + B JA+ B fsec’ 0 +cosec’ 0 *)

From (3] and [4]. we hove

2

p’+4q" = (|~ cos 2!’:“|]1 +4[ 4] J

Jsec® @+ cosec’ @
S
(sm:J A+ cosee” H)

4k

=k cos” 20+

=k*cos” 20+

1

i
(cns‘ﬂ sm‘ﬂ]
:kzcgszzﬂ.q......ﬁ ....... S
sin- &+ cos #
sinjﬂmszﬂj

a4k’

1
[Sinl deos” E]

=k cos® 20+ 4k sin’ @cos* @
=k cos” 20+ k* (2sin ch:-‘;ﬁ'v'):
=k’ cos” 20+ k* sin” 26
=k:{l:{}5: 26 +sin* 25‘}

=k

=k’ cos® 20+

Hence, we proved that p2 + 402 = k2,

Question-17

In the triangle ABC with vertices & (2, 3), B (4, 1) and C (1, 2}, find the equation and length
of altitude from the vertex A,

hitr
s/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-10-straight-lines/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-10-straight-lines/

€IndCareer

€indCareer


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-10-straight-lines/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-10-straight-lines/

€IndCareer

Let AD be the altitude of triangle ABRC fromwertex A,

Accordinghy, ADLBC

ALY

B4, -1y D Cil,2)

The equation of the line passing through point (2, 3] and having aslope of Tis
[v—3] =Tk -2]

=x—y+1=0

=y —x =]

Therefore, equation of the altitude romvertex A =v—-x = 1.

Length of AD = Length of the perpendicular from A (2. 3) to BC

The equation of BC is
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2+1
{_V+i}=m{x—4)
=(y+l)=—1{x—4)
= y+l=-x+4
=x+y-3=0 (1)

The perpendicular distance [d) of aling Ax + By + C =0 from a point %, wi] is
\Ax, + By, +C|

VAT + B

Zn comparing equation [1] to the general equation of ling Ax + By + C =0, we
obtainA=1,8=1 and C =-3,

given byd =

1%2+1x3-3 2
~ Length of AD =M units:u units :mEm units = /2 units

JE P V2 NE)

Thus, the equation and the length of the altifude fromvertex A arey —x =1 and

V2 units respectively.

Question-18

If £ is the length of perpendicular from the origin to the line whose intercepts on the axes are

g and &, then show thatLﬁ =L+!_

e

poa B

Ans.
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It is known that the equation of a line whose infercepts on the axes are o and & s

X ¥

— =]

a b

or hx +ay = ab

or bx +ay—ab =0 A1)

The perpendicular distance [d) of aling Ax + By + C =0 from a point [x1, v is
\Ax,+ By, +C|

AT+ B

Cn comparing equation (1) to the general equation of line Ax + By + C =0, we
obfain A =6 8 =g, and C = —ab.

ghven byvd =

Therefore, if p b the length of the perpendicular from point (X, v) = (0, 0] to line
(1], we obtain

A(0)+ B(0)—ab|
th +a
_ |-ab|

— =
P Jai + b’

2 squaring both sides, we obtain

P
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