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Chapter 14

Equation of a Straight Line

POINTS TO REMEMBER

1 Inclination of a Line

The angle of inclination or simply an inclination of a line is the angle 8 which the part of the line
above x-axis makes with the positive direction of x-axis and measured in anticlockwise direction.
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Remarks :
(i) The inclination of x-axis 1s 0°.

(if) The inclination of every line parallel to x-axis 1s 0°.

(ii1) The inclination of y-axis 1s 90°.

(iv) The inclination of every line parallel to y-axis 1s 90°.

Horizontal Line : Any line parallel to x-axis, is called a horizontal line.
Veriical Line : Any line parallel to y-axis, is called a vertical line.

Oblique Line : A line which is neither parallel to x-axis nor parallel to y-axis, is called an oblique
line.

2. Slope or Gradient of a Line

If O is the inclination of a line, then the value of tan 0 is called the slope of that line and it 1s
denoted by m. i.e. m = tan 0.

3. Some Results on Slope of a Line

Theorem 1. (i) The slope of a line parallel to x-axis 1s 0.
(i1) The slope of x-axis 1s 0.

Proof. (/) We know that the inclination of a line parallel to x-axis 1s-0°.
.. Slope of a line parallel to x-axis = tan 0° = 0.
(ii) We know that the inclination of x-axis is 0°.
~. Slope of x-axis = tan 0° = 0.

Remark : The slope of a horizontal line is 0.
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Theorem 2. (i) The slope of y-axis is not defined.
(i) The slope of any line parallel to y-axis, is not defined.

Proof. (/) We know that the inclination of y-axis 1s 90°.

. Slope of y-axis = tan 90° = oo, which is not defined.

(if) We know that the inclination of a line parallel to y-axis is 90°.

~. Slope of a line parallel to y-axis = tan 90° = e, which is not defined.
Remark : The slope of a vertical line is not defined.
Theorem 3. Two non-vertical lines are parallel if and only if their slopes are equal.

Proof. Let /, and /, be two non-vertical lines with slopes m, and m, respectively and
inclinations 6, and 6, respectively.

Then m; = tan 6, and m, = tan 6,.

Let /, || /,. Then, L 5
L, => 6, =0, [Corresponding £s]
= tan 6, = tan 0,
— ml = mZ 82 B]
Conversely, let m; = m,. Then, XE=5 / / B
= 0t
— Ll [. 8, and O, are corresponding £s]

S L o myp = m,.
Hence, two lines are parallel if and only if their slopes are equal.

Theorem 4. Two non-vertical lines with slopes m, and m, are perpendicular to each other, if
and only if m; m, = — 1.

Proof. Let /, and /, be two non-vertical lines with slopes m; and m, respectively and
inclinations 0, and 6, respectively. Then,
m, = tan 6, and m, = tan 6,.
Let /; L /,. Then,

L L R, e o ol B
= tan 6, = tan (90° + 6,) = — cot 9, A
Y 1
1

= tan 92 —_tangl

= tan 0,'tan6, = - 1

— m1m2 = 1. < :f - 0° e]
Conversely, let mym, = - 1. Then, £ A / t X
mlm2=—l ﬁtanel'tan62="'1 Y
1" M
= tan 6, ~ tan 0,
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= tan 6, =— cot 6; = tan (90° + ©,)
=> 8, =90°+ 0,
= 1554
Hence, two lines are perpendicular to each other, if and only if the product of their
slopes 1s— 1. !
Remark : Slope of a line perpendicular a line AB= - :
; Slope of AB ,
Theorem 5. The slope of a line passing through two given points P (x;, y;) and Q (x5, y,) is
i (=9
iven = .
g i (X5 —%1)
Proof. Let us consider a line passing through the points
P (x,,y;) and Q (x,, »,). Let 0 be its inclination.
i Draw PL L x-axis, QM L x-axis and PN LQM.
Then, ZQPN = 6 [- PN || x-axis = ZQPN = 0] x
::‘“ﬁ_%%
QN QM-NM Y T
e m =tan 0 = =
= - PN LM
OM-OL x, -x,
i b
it :
Y=Y X’ O 1L M
b 2 1 .
e Hence, slope m =— : : v+
£@§ | i S v
4. Intercepts Made By a Line On the Axes : \ a1
e : ; X % 415
- Ifastraight line AB meets x-axis in A and y-axis in B, then we
=  define:
pe. . - 3
o (i) x-intercept = intercept made by line AB on x-axis = OA. % |
,az (i) y-intercept = intercept made by line AB on y-axis = OB. N 34
- Conventions For The Signs of Intercepts e E %4 A
ﬁ?; (i) x-intercept is pes;tlve when measured to the right of the erlgln and negtive, when measured !
?;f to the left of the origin. |
f;g’ég (if) y-intercept is positive, when measured above the origin and negative, when measured below
¥ the origin. ,
Remark : A horizontal line has no x-intercept and a vertlcal line has no y-lntereept !

~ 5. Equation of a Line

The equation of a straight line is a linear equation in x and y, which is satisfied by the co-
ordinates of every point on the line and not by any point outside this line.

Equation of a Straight Line in Various Forms
I. Equation of x-axis is y = 0.

We know that, the ordinate of each point on x-axis is 0.
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8 Thus, if P (x, y) is any point on x-axis, then y = 0.
; .. The equation of x-axis 1s y = 0.
. II. Equation of y-axis is x = 0.

We know that, the abscissa of every point on y-axis is 0. Thus, if P (x, y) is any point on
y-axis, then x = 0.

.. The equation of y-axis is x = 0. 3 A
I11. Equation of a line parallel to y-axis, and at a distance ¥ 2
_ a from it, is x = a. M| P )
e Let AB be a line parallel to y-axis, at a distance a from it.
Then, the ordinate of every point on AB is clearly a. < i
* Thus, if P (x, y) is any point on this line, then x = a. g Y’ ;A X
Hence, the equation of line AB is x = a. S
IV. Equation of a line parallel to x-axis, at a distance b ffy
from x-axis is y = b. 7 Pxy) B
Let AB be a line parallel to x-axis at a distance b from it. | fb
Then, the abscissa of every point on AB is clearly b. i i e
Thus, if P (x, y) is any point on this line, then y = b. X' 0 X
.. The equation of line AB is y = b. g

6. Equation of An Oblique Line in Various Forms
"~ (i) Slope-intercept Form :
Theorem 1. The equation of a line with slope m and y-intercept ¢ is given by, y = mx + c.

Proof. Let AB be the line with slope m, inclination 6 and making an intercept OB = ¢ on
y-axis.

Then, m = tan 0

Let P (x, y) be any point on AB.
Draw PM L x-axis and BN L PM.
Then, clearly BN || x-axis.

. ZPBN = /BAO =0 [Corresponding Zs are equal]
Now, BN = OM = x, MN = OB = c and PM = y. /
From right-angled ABNP, we have P(x.y)
N Ko B RO IN

PM-MN o T :
ZHE ~BN 100G 1A [ tan 6 = m] g /AY,..O & i

Y
e

:>yx =m [-PM=y MN=0B =c & BN =0M =x]

=y =mx+c.
Hence, the equation of the given line is y = mx + c.
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Geometrical Interpretation of m and c in the Equation, y = mx + c : Let us consider a line AB
whose equation is y = mx + c.

Then, it would mean that :
(a) m = tan 0, where 0 is the inclination of line AB.
(b) The line AB makes intercept ¢ on y-axis.
(i/) Point-Slope Form :
Theorem 2. The equation of a line with slope m and passing through a point A (x;, y;) 1s given
by, 7 —yp) =m (x — xy).
Proof. The given line has slope m and passes through A (x|, y,).
Let the equation of the line be y=mx + ¢ 2. 3(E)
Where ¢ is a constant.
It is being given that the line (i) passes through the point (x;, ;).
Substituting x = x; and y =y, in (i), we get ¢ = y; — mx;.
. Required equation of the line 1s |
y=mx + (y; — mxy), i.e., y = y;) = m (x — x;).

Remark : Putting (x;, ;) = (0, 0), we find that the equation of a line with slope m and
passing through (0, 0) 1s y'= mx.
(itf) Two-Point Form :
Theorem 3. The equation of a line passing through two points A (x;, y,) and B (x,, y,) 1s given
(v=y) 0=
by, = -
(oo ) 1) %19
Proof. Let AB be the given line passing through the points A (x,, y;) and B (x,, y,).

Let P (x, y) be any point on AB.
Then, slope of AP = slope of AB [.- A, P, B are collinear]

=ik (35 =91
: et .
This is the required equation of the line.
EXERCISE 14 (A) - ;
iv) Slope of line =tan 30° = —/—
Q.1. Fingl the g.lope of the line whose ) : ; 3
ol s (v) Slope of line = tan 38° = 0-7813
(i) 0° (if) 45° (Using tables)
(1if) 60° (iv) 30° (vi) Slope of line = tan 56° = 1-4826
(v) 38° (vi) 56° (Using tables)
(vii) 63°30° (viii) 76° (vii) Slope of line = tan 63°30" = 2:0057
Sol. (i) Slope of line =tan 0° =0 (Using tables)
(ii) Slope of line = tan 45° = 1 (viii) Slope of line = tan 76° = 4-0108
(ifi) Slope of line = tan 60° =~/3 s (Using tables) |
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Q. 2. Find the inclination of the line whose

slope 1s :
. e
(7)1 (i) \E
(iii) 1:732 (iv) 3487
(v) 0-364 (vi) 1-1303
Sol. Using tables, we can say that
(i) 1=tan45° = 0 =45°
(i) 7—3_ = tan 30° = 0 = 3(0°
(iii) 1732 = /3 =tan 60°= 0 = 60°
(iv) 3:487 =tan 74° = 0 =74°
(v) 0-364 = tan 20°, = 0 = 20°
(vi) 1:1303 =tan 48°,30" =0 =48°30" Ans.
Q. 3. Find the slope of the line passing through

the points :

(i) A(-2,1)and B(3,-4)
(ii) A(0,-3)and B (2, 1)
(i) A(4,-9)and B (-2,-1)
(iv) A (2,5)and B (-4, —4)
| Yoo
Sol. We know that slope of a line = "
) Wiyl

where the line passes through the point
(x]:- .Vl) and (xz-: yg)

(/) .. Slope of the line passing through A
(-2,1)and B (3,4)

&gl —4 -1 R

T VAT e ol S

(ii) Slope of the line passing through A
(0,-3)and B (2, 1)

DiaRe e IEi(%3) .
X5 —X, 5| e :
(iif) Slope of the line passing through A
(4,-9) and B (-2, -1)

B e e )

Xn =Xy -2-4
Ll g |

= T 3Ans.
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(iv) Slope of the line passing through
A (2,5) and B (-4, —4)
Vo a4 =500 93
= = = —=— AnS.
B e ed =00 5. )

Q,.-'-I.

If the slope of the line joining P (k. 2)
and Q (8,-11)1s _T:; find the value of £.
Sol. Slope of the line passing through two
boits P Ok, 2), and. O (8, -11)
sSHEe -11-2 13
Xy =X 8-k 8 —k
-13 -3
8-k 4
=-3@8-k)=-13%x4
— —-24 +3k=-52
= 3k=-52+24=-128
— k= -—-_28 Ans.
3

Q. 5. Without using distance formula, prove
that the points A (1, 4), B(3,-2) and C
(-3, 16) are collinear.

. Wi .50
Sol. Slope of line AB Xy — X,
== +2 i 4 — _6 = —3
3-1 2
- : 16— (-2)
Similarly, slope of line BC = ETIAL
g 16+ 2 - 18 i
-6 —0
- Slopes of AB and BC are equal
*. AB and BC are in the same straight line
Hence A, B and C arc collinear.

Q. 6. Find the value of & such that the points P
(k, 3), Q (2,-5) and R (-k + 2, -2) are
collinear.

. Yo =y
Sol. Slope of line PQ = 2 -
o e
_=5=3. -8
2-k 2-k
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Ans.

Sol.

| )
and, slope of line QR = 77575
B, S
- -k -k
. Points are collinear
b
ST T 8k =6 -3k
=y 8k 3R =G TS TIR=0
= k=——6—

11

§
Hence, 4 =ﬁ Ans.

. Find the equation of a line parallel to

x-axis and passing through the points
(5 42).

. Slope of a line parallel is x-axis 1s 0
-. Equation of a line passing through a

given point (x,, ¥;) and having slope m
1S

y=-y;=m(x-x,)
Hence, equation of the line parallel to
x-axis and passing through (-3, 2) will be
y-2=0[x-(3)]
;. y=2ory-2 =0 1s the equation of
line Ans.

=y=-2=0

. Find the equation of a line parallel to

y-axis and passing through the point
7. 3

We know that a line is parallel to y-axis
. Its equation will bex = a
But, it passes through the point (=7, 3)
Here,x=-7,and y =5

= -7

Hence, equation of the line will be
x+7=0. Ans.

. Find the equation of a line whose
inclination is 30° and whose y—intercept

1s —2.

Downloaded from https:// www.studiestoday.com

Sol.

Q. 10.

(7)
(if)
(iif)
()
Sol.

(77)

(iii)

We know that equation of a line will b
y=mx-+tc

]
Here,m=tan 30° = —hnd c =2
V3

. Bauptlon - sy

J3
—r ﬁy:x—Zﬁ
o 3y—x+24/3=0 Ans,

Find the equation of a line whose :

Slope = % and y-intercept =—4 ;
Slope = — 1-2 and y-intercept = 38 ;

Gradient = +/3 and y-intercept = -5
Gradient = 0 and y-intercept = 2. _

3 : )
(i) Slope (m) = — and y-intercepts =—4

4
. Equation of the line will be
3
y=mx+tc = y=zx-4

= 4y=3x-16

= 3x-4y-16=0 Ans.

Slope = - 1-2 and y-intercept = 3-8
. Equation of the line will be

y=mx-+c =>y=-12x+3-8
My
i 7k 2 1
6 19

=B s gx+—-5- [Multiplying by 2]

Sy == 6x,+ 19
= 6x + 5y =19 Ans.

Gradient = \[5 and y-intercept = —%

.. Equation of thétline will be - .
y=mx+tc = y=«5x—%_

=3y =33 x-2 L%ing

= 3/3x —3y-2=0 Ans.



(iv)

i1,

'Sol.

12,
(i)

(iif)

Sol.

(if)

(i)
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Gradient = 0 and y-intercept = 2

-. Equation of the line will be

ESOi il 2

= y-2=0Ans.
Find the equation of the line which makes
an angle of 60° with the positive direction

y=mx+c¢
>y=2

of x-axis and passes through the point

(0, =3).

Slope of the line = tan 60° = e
And passes through the point (0, -3)
.. Equation of the line

| e (x_x])

= y—(-3)=tan 60° (x—0) =tan 60° x

= -y+3=~/§x ::>y—\/§x+'3=ﬂ

= V3x—-y=3 Ans.

Find the equation of a-line :

whose slope is 4 and which passes
through the point (5, - 7) ;

whose slope is — 3 and which passes
through the point (- 2, 3) ;

-5
whose slope 1s = and which passes

through the point (— 3, 5).
(i) Slope (m) = 4 and passes through the

- point = (5,-7)

.. Equation of the line will be
y-y,=m(x-x)
V(=) = 4{x—J)
= y+7=4x-20
—y—4x+7+20=0
y—4x+27 =0 Ans.

Slope = — 3 and passes through the point
("" .2: 3)

.. Equation of the line will be
y—y,=m(x—x)
y—3=-3[x-(-2)]
y=-3==-3(x+2)
y—3“=-—3x—6

==

=0

s
s ¥
s |

(iif)

Q. 13.

Sol.

Arundeep’s Foundation Math-X

ESI3 P8 H 610

= 3x+y+3=0Ans.

s ~ A
Slope = TV and passes through the point
(_ 3: 5)

.. Equation of the line will be
y—y{=m(x-x,)

-5
= ot aaiic - 3))
-3
= P o= ar(x 1 3)
£ 3(y=5)=-5(x+3)
= 3y—15==5x-15

=50k 3y —ao 15 =40
5x +3y =0 Ans.

Find the equation of a line whose

=9

y-intercept 1s (T) and which passes
through the point (- 1, - 3).

~ : -3
The y-intercept = %
=2 :
Yt and, itsx =0

Now, the line is passing through two
: -3
points [(L T) and (- 1,-3)

.. Equation of line will be

W= J _}’_.Vz
X = X X
5
y+§ y+3 7y i L S T
= — — -
=0 “x+'1 o x+1

=2y +2y+3x+3=2xy+06x
2%y + 2y +3x+3 -2y —6x= 0
= 2y—-3x+3 =0 Ans.

Q. 14. (i) If the point (k, 2) lies on the line
3 x — 8 y =2, find the value of &.

(ii) If the line x — 2 y + p = 0 passes through

the point (- 2, — 1-5), find the value of p.
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(iii) 'Find the value of p, given that the line

V

—

2
(-4.4)
(7).
=2
Then, it will satisfy 1t
3(k)-82)=2
= 3k-16=2
3k=2+16=18

R0 L
3
Hence, £ = 6 Ans.

(ii) *. The line x —2 y + p = 0 passes through
the point (- 2,-1+3)
-, It will satify the equation
iy ol sy - =
— -2+3+4+p=0 = 1+p=0
— 8

Sol. - point (k, 2) lies on the lme 3x-8y

o

)

Hence, p=-1Ans.

(iii) .- The line
(_ 4: 4)
. It will satisfy the equation
4

2
= 2+4s-p =

% = x — p passes through

= i s =—4-p

pE-0.
Hence, p=-06Ans.

Show that the line 3 x = y + 1 bisects the
line segment joining A (- 2, 3) and
B4 1)

Co-ordinate of mid-point of line joining
the points A (— 2,3) and B (4, 1) will be

2425 w3

Q. 15.

Sol.

5Ty 27 2]c»r(l 2)

If mid-point (1, 2) lies on the line 3 x =
y + 1 then it will satisfy it.

Now, substituting the value of x and y 1s
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= X— p passes throth the point

Qlﬁ

Sol.

(i)

Q.17.

Sol.

3 =3 which 1s true.

Henbe, the line 3 x = y + 1 bisects the li ;
joining the points A (-2, 3), B (4, 1) Ant

The side BC of equilateral A ABC

=

parallel to x-axis. If the co-ordinates oft

B are B (2, 3), find the equatmns of sides

A
Yy + A
60°
»—
B(2,3) C

s P
(/) BC (if) AB. b
(/) - BC is parallel to x-axis and co

ordinates of B are (2, 3)

. Equation of BC will be y =3 |

Slope of AB = tan 60° (" £B = 60
= p _

And AB passes through B (2, 3)

~. Equation of line AB will be

y_y1=m(x"'x1) .
= y-3=/3(x-2)
= y-3=3x-23 \

= y=+3x-2J3+3

—  y=+3x-2J3+3

Ty y=\/§x+3¢2ﬁAns.

Find the inclination of the line
2y ~ 2%+ J i),

Equation of line is

2y-2x+5=0

i>2y=72x—§:>y=x—% 2

('.'y=mx+ %

Arundeep’s Foundation Math- '; |
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-, Slope (m) =1

i.e. tan © = 1 = tan 45°

— 0 = 45° Ans.

Find the .inclination ol the® line

X 3x+2.

Sol. In the equation of line y = N3x2
| (cy=mx+c)

). 18.

Slope (m) = L] -
ie tan © = /3 = tan 60°
. 0 =60° Ans.

Find the gradient and the y—intercept of
each of the following lines :

()6x+4y-9=0 ()5S x-2y)=3
e Bl
(€219 3 + 5
(Mx+5=0 (i)y—-7=0.
Sol. (i) In the equation of the line

6x+4y—-9=0,4y=—6x+9

Q.19.

(iv) 3y + 2x =6

[Dividing by 4]
(ry=mx+c)

-3 . 9
. Slope (m) = ¥ and y-intercept = 7

L : 9
.. Gradient = ——2?’- and y-intercept = 7 Ans.

(i1) In the equation of the line : 5 (x — 2y) = 3
:>5x—10y 3= - 10y=-5x+3

i 3

= 1 P R
Ak il

ot Ak T

1 -3
Slope (m) = 3 and c= 10

(v y=mx+c)

-3
.. Gradient = E and y-intercept = '1-(—) Ans. /

(iii) In the equation of line % + -J—;- =8l

:%x18+%x18:i x 18

[Multiplying by 18, LCM of 6, 9]
= 3x +2y=18 = 2y=-3x+ 18

-3

= Y o +9 [Dividing by 2]
-3
Here, m=—2-andc 9 (vy=mx+c)
Hence, gradient = :2- and y—intercept = 9 Ans.
(iv) In the equation of line 3y +2x =6
3y=-2x+6
-2 6 I
=) R i [Dividing by 3]
= y= _—2xl+ 2
e g
) )
Hence, m=—3— andc=2(C.y=mx+c)

Hence, gradient = -_?’Z and y-intercept = 2 Ans.

(v) In the equation of the linex +5=0

Here, the gradient is not defined and the
line has not y—intercept as it is a line
parallel to y—axis.

(vi) In the equation of line y —7 = 0
= yr0x+7
Here,m =0 and c =7
Hence, gradient = 0
and y—intercept = 7 Ans.

Q.20. The given figure represents the lines

y. =gt ] andy=«/§x—]. Write down
the angles which the lines make with the
positive direction of x-axis. Hence,
determine 0.
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Sol.

Q. 21.

(i7)
(i)
Sol.

—»X

Let theliney=x+1
makes an angle 0, with the x-axis and
line y = v/3x — makes an angle 0, wth

postive direction of x-axis. Let there lines

meect each other at P..\Let Z APB =0.
Now, in the equation of line y = x + 1
my;=1=tan0; = 1 =tan 45°

50, =45°

And in the equation of the line
y=43x-1 m, =3

= 0, = /3 = tan 60°

5 0= 6D8 \_

Now, in AAPB,

Ext. ZPBX = Intertor ZA + £P
= 08,=0,+0 =0=6,-§
= . 0=60°-45"=15 *
Hence, 6 = 15° Ans.

Find the gradient and the equation of the
line passing through the points :

A(-2.1)and B(3,-4);

A (- 6,-2)and B (2,~3);
A(2,-5)and B (-3, 7).

(i) Points are A (=2, 1) and B (3, — 4)

"G. ; v =i Y
N md’ent(”j)_.xz—xl
i = B Y -5 ___—5=_1
3-(=2) 1 3+2.. 3
And equation of the line will be
Y=y =m(x-x)
=5 y=l=allxs (—-2)]
= y-1=-(x+2)
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W)

oyl ne s [x (= 0)]

(iif)

Q. 22.

()

(@)
(@it)

Sol. Two points are glven A (2, 7) and B |

S /y+x+ 10 a=0

= Y=k ek
:>x+y;-]+2=0
Xty tli=0 -Ange e
Points are A (- 6, - 2) an-dB(za__g'
Yo =N
¥34= X
g ety o
T2l Gy RuRE 3
And equation of the line will be

Y [y

-, Gradient (m) =

=m(x—x1)

y+2=—§(x+6)

= o B

=3 x+ 8y +22=0Ans.
Points are A (2,—5)and B (-3, 7)

: . vyl
. Gradient (m) S
A A(3) e 12

TET D3n g RS
And equation of the line will be :
_.y_y1=m(x_x1)

Sy (5= (-2)

o LR y+5———12(x 2)

= 5p+25=-12x+24
= - 12x 4 3v+ 23 e}
. 12x+5y+1=0Ans.

A (2, 7) and B (- 3, 5) arec two given
points. Find :

the gradient of AB ;
the equation of AB ;

the co-ordinates of the pmnt, where AB |
intersects x—axis.

(=3,3)
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(i) Gradient of AB (m)

s e e A e Y )
Xy — Xy P 3 hie 11850 5
(ii) Equation of AB will be
y—y1=m(x-—xl)
2.
= y—7=3~(x—2)
. S5y-35=2x-4
=2 —-5y-4+35=0
=  2x-5y+31=0 1)

. (iii) . The line intersects x—axis

sy =()

Let, the point of intersection be (x;, 0)

Substituting, the value of x, y in (7)
2x-35x0+31=0

= 2x1+31=0 = 2x=-3lI

-31

A

. Co-ordinates of the points are

-31
L Somy ,
[ 2 - ) Anb|

— X =

b. 23. A straight line passes through the points

A (2,-35) and B (4, 3).
Find : () the slope of the line AB ;
(if) the equation of the line AB ;

(i) the value of £, 1f AB passes through
the point (k- 1, k+ 4).

Sol. Given points are A (2,—5) and B (4, 3).
B)
4-2

Slito ey [m:“ -y‘}
2 S e

(i) The line AB passes through the point A
(2, — 5) and has slope 4, therefore, its
equation 1s

y=(=5)=4(x-2) |
' -y =mx-x)]

(7) The sloi:e of the line AB =

= y+5=4x-8

= 4x-y-13=0
(iii) As the line AB passes through the line
(k-1,k+4), we get:
4k-1)-(+4-13=0
— A k4 =4-13=0
— 3k-21=0=>k=7TAns.

Q. 24. Find the equation of the line with x-

intercept = 5 and passing through the
point (4, 7).

- The x—intercept of the line = 5 units
citsy =)

~. Line passes through point (35, 0)

~. The line passes through (5, 0) and
(4, — 7) and equation of the line

Sol.

A ) Ly
x—xl_x—xz
i y oD =90
x—4 x—5
y+T7i y=0
S b4 =5
= G+ E-5=@0-0x-4)

= xy—Sy+7x—-35=xy—4y

= xy—Sy+Tx-35-xy+4y=0

= Tx-y—-35=0
equation of the line 7x — y — 35 = 0 Ans.

Q. 25. Find the equation of a line passing through
the point (2, 3) and intersecting the line
2x — 3y = 6 on the y-axis.

» The given line intersects 2x — 3y =6
on the y—axis

Sol.

ie.x=0,then0-3y=0
6
y =t =l
e
. The line will pass through (0, —2)
Now, the line passes through (0, — 2) and

(2,3)

. Equation of the line will be
(s ey t S kg
P Xy
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Rt y-3 _ y-(-2) =>y-1)(x-2)= (y+11)(x+12)
x=2 . ax=0 =Dxy=—-2y—x+2
i y—3:y+2 ’ : =xy+12y+11x+132
= x;Z V_::zx s g =S xy—=2Y-X—Xy-— 12y——-11x-l32
X)) —Sx=% = & =
: : " - 14y -12x =130
= xp-3x-xy-2x+2p+4=0
. . v -+ =—(
— - 5x+2y+4=0 B o
: 2 i Bt = 7y + 6x + 65 = 0 Ans. |
X=2y—4= S.
. :: 2 f y‘ﬁ ABC ar Q. 27. Find the equations of the diagonals of :
Q. 26. ;1(02 v clrll;cc];s (20 13;;1 A a])e rectangle whose 51des_are x=-1,x=

Find the equations of its sides. L and y

Sol. The co-ordinates of vertices of a A ABC
=—1,x=4,y=-1 d P='2;

are A (2.-11), B(2,13)and C (- 12, 1) b X =0 )it o

Let, ABCD be the rectangle formed |
these lines as shown in the adjoini

figure, clearly its vertices are A (—

Sol. The equations of the sides of a rectangh

Equation of line AB will be
TR ) LSER T T y+11 y-13
R o

X=Xy il L e ~1),B(4,-1),C(4,2)and D (- 1, 2)
>@+1D)E-2)=@-13)(x-2) -(-1)
=y~ 2l 1 2 Slopeoftl1ed1agonalAC—4 =i
=xy=2y—13x+26 ~. The equation of AC is
=xy-2y+1lx- xy+2y+ 13x A
=26 +22 el et b
= 24x =48 -
48 - y+l==(x+1)
= X=57 = 2 2
W My = Sk eSS
Equation of BC will be = AR we
Bl s e Slope of the diagonal BD
x—2, K h 1R & e 2 e 8
>@-13)x+12)=@-1)(x-2) -1-4 59
= xy+ 12y - 13x - 156 AY £ol b
| =xy-2y-x+2
=>xy+12y-13x-xy+2y+x s
=2+ 156 R e e
= 14y - 12.1‘;)158 P E _“\"\,:-*”' 20 .
= Ty-6x= 1viding by x A | | ,
' 7‘—'—'—.—'-5" £ — . X |
Equation of CA will be : J-‘. -; }:' L, ool 1_
y=1 eyl =) | YTl e e g
x +12 2 i '
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~. the equation of BD 1s'

y-D=-2(=4

= y+1=—%(l‘-4)

> S 5 =3 x+ 12
—=3x+5y-7=0Ans.

.28. Find the equation of the line passing
through the point (3, 2) and making
positive equal intercepts on axes. Find

the length of each intercept.

~Sol. Let the line passing through the point
P (3, 2) makes equal intercepts with the

axis, each equal to a units.

. The line will passes through A (a. 0)

and B (0, a)
Now, equation of the line AB will be

Yo Yins Y3511

Xyp =%

y—0 a-=0

=

X—X, x—-a 0-a

y a
= o
K=l —

" L R
Xzl
= y=-x+ta = xty=a

- It passes through the point P (3, 2)

Enl = =a=>5
Hence, the required equation of the line
will be

x+y=3

The length of cach intercept = 5 units

Ans.

Q. 29.

Sol.

Q. 30.

Sol.

In what ratio does the line x — 5y + 15
=0 divide the join of A (2, 1) and B (3.
6) ? Also, find the co-ordinates of their
point of intersection.

Let point P (x, y) divides the line segment
AB inthe ratiok : 1
J,:_;’:>-:(—3)+1:«~:2_r-—3z'c+2

k+1 k+1
: k() +1x1 Gk +1
ool R kot

.- P lies on the linex — 5y + 15 =0
. Point P will satisfy it
:‘3k+2rﬂfk+f%45=u

k+1 k+1
— (=3k+2) =5 (6k+1)+15(k+1) =0
—_3k+2-30k-5+15%k+15=0

= _BEk+15k=5+17=0
= 18k =-12
= k=__1_2_:;_

SN =3

2
Ratiok:1:>§-21 =

And co-ordinates of the pomt P are

[—3k+2 6k+l)
: or

el sk +]
PRy e L
3 8
g-’rl = +1
o 3 3 4
3 5 ; \
~2+F 9 T i B 3
or LR | sl LS Sl 5
£ ) Fa k! k3 Y,
or (0, 3) Ans.

Find the equations of the medians of
AABC whose vertices are A (=1, 0),
B (-3, -9) and C (5, - 8). Hence, find
the co-ordinates of the centriod of AABC.

Co—ordinates of the vertices of a A ABC
are A(-1,6),B(-3,-9)and C(5.-8)
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(7)

28530 Dxy-=22t9% = 18=xpH3y +x 4
=>xy—-2y+9x—-18—-xy-3y—-x-3
_ = 8x-5y-21=0
; : (777) F 1s the mid-point of AB
e e L1430 6
Co-ordmatesofFare( 50t B
B (-3,-9) D G ([5:=8) :

Let D, E and F are the mid-points of the
sides BC, CA and AB respectively. The
medians AD, BE and CF intersect each

other at point G which is the centroid of
the A ABC.

D 1s the mid-poiﬁt of BC
. Co-ordinates of mid-point D are

345 =9-8 217
R T M T

S

DI' __2 2 2 OI' 2 2

Now, equation of CF will be
e )
e i SR

3
>@+8)(x+2)=(x-5) (J&EJ
=yacp 12y hBrtil6

’
L

[1 —17] N et e
o @ e, 3
: . : =xy + 2 +8x 16 =Xyt
.. Equations of line AD will be Rednddns Sl
17 15
V+— + 5y +— =
Y —6a e
2o i = Sx—ix+7y+16+-l-—5—r;{}
{”y—yl _y—yz} 2 2
X=Xy CHO B ERED :}lﬁx—3x+7y+32+15 e
17 2 2
=% (x—l)(yu6)=(x+1),£y+7) 13 e
17 17 7x+7y+-—2—=(} i
XY —6X'= PHHa XY= e e
% 1 G e e — 13x + 14y +47 = 0 Ans.
=S V0T — ) xy—%x— = %_% (7v) Now, co-ordinates of centroid 3 will be
99 5 -1-3+5 6-9-8 e

= 29x +4y =15 Ans.
(77) _E 1s the mid-point of AC

*,» Co-ordinates of E are

5—-1 —8+06 4 -2
et or| 5> or(2,-1)

Q. 31. Find the equation of the line passing
through the origin and the point o
intersection of the lines 5x + 7y = 3 and
2x-3y=1.

Sol. In order to find the point of the
intersection of the lines 5x + 7y = 3 and|
2x — 3y =7, we will solve them

, . | PR 3
.. Equation of BE will be s e N Sx+ Ty =3 e
=+ E-2)=@+1)x+3) 2x-3y=7 LGl
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M

Multiply (i) by 3 and (i7) by 7, we get

> s T 21y=9
14x — 21y =49
~ Adding, we get
29x = 58 :>x—58—2
29

Substituting the value of x in (i),

=5 8 2= e Uy = 3
= 7y=3-10 = Ty =-=17

il
7

*. Point of intersection is (2, —1)

Now, equation of the line passing through
the origin (0, 0) and point (2, 1), will be

) VD I :_y—ﬂzuq—o

X=Xy Xy — X x-0 2-0
y -1 '

= = = 2y=-x
X 2

= x +2y =0 Ans.

Q. 32. A straight line passes through the points
P (-1, 4) and Q (5, —2). It intersects the
co-ordinates axes at points A and B. M
is the mid-point of the line segment AB. Find

(i) the equation of the line ;
(i) the co-ordinates of A and B ;
(iif) the co-ordinates of M.

Sol. (i) The equation of the line passing
through P (-1, 4) and Q (5, —2) will be

A

il

=

Xy

2
b

3T A e y+2 y-4
S :> —
X=X X—X X=9"  x+1
= xy+2x+y+2=xy-5y-4x+20
=>2x+4x+y+5y=20-2
= 6x + 6y = 18
=3 xt+ty=3

(i) . This line intersects x-axis at A and
y-axis at B

.~ A lies on x-axis

" Itsy=0

Substituting the value of yin x +y = 3,
=S tD— 3 P x=3

. Co-ordinates of A are (3, 0)
Again " B lies on y-axis

Litsx =0

Substituting the value of x is x + y = 3,
O+y=3 =>y=3

*. Co-ordinates of B are (0, 3)

(iif) Now, M is the mid-point of AB
. Co-ordinates of M will be

Di3, B0 (3.3
A 2’7 | Ans.

EXERCISE 14 (B)

Q.1. Prove that the line through A (-2, 6)
and B (4, 8) is perpendicular to the line
through C (8, 12) and D (4, 24).

Sol. Slope (m,) of the line joining the points
A (-2, 6) and B (4, 8) will be

Yo — ¥ 8= 2 LA |

arsnvinanicd) Sad4t2 6 3
And slope (m,) of the line joining the
points C (8, 12) and D (4, 24)

24-12 12

g ainig

= -3

Comymy = ':1'," x(-3)=-1

. These lines are perpendicular to each
other Hence proved.
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M
Q.2 IfA(2,-3),B(-51),C(7,-)andD ] oriage” 5
(0, k) be four points such that AB is = "i_—k="1 ==k (Laek}is D
parallel to CD, find the value of £.
Sol. SlUpEDfAB(Jﬂ]) = —-1+k=35 =>k=5+1=0 Ans.

Q. 4. Without using Pythagoros Theorem,
prove that the points P (1, 3), Q (3, -1)

—_ —_

Var el T

X, =X, =3=12 -7 =7 and R (=5, =5) are the vertices of a right-
Al k] angled triangle.
F=l=h)' bl
and slope of CD (m,) = =) L _ Y3y ~1-3
0-7 =7 Sol. Slope of line PQ = et
.- AB||CD il
. Their slopes are equal. : b s 2
== M~ = 2
-5-(-1) -5+1
k+1 4 fOR = =
228 S i | $lopeo Q 53 2
= —Tk+1)=4(7) gy 1
=y e s R -5, 2
= -T7k=-=-28+7 S (a8) S
— g by 2 g )| ; . and SlopeﬂfRP_ 1_(_.5)_14_5
i 1 84
i/ W
Hence, k=3 - Slope of PQ x slope of QR
Q.3. IfA(2,-5),B (-2,5),C(k,3)and D j
(1, 1) be four points such that AB and - _2;.((__]=_1
CD are perpendicular to each other, find 2 |
the value of . -. PQ and QR are perpendicular to each
Sol. Slope of the line joining A, B other
5 L
g 2 (i Hence APQ‘R 1S a right triangle
= = Q. 5. Without using distance formula, show
AR R |

that the points A (1, =2) B (3, 6),
3 N bl 1 it - C (5, 10) and D (3, 2) are the vertices of
e e a parallelogram.

e N )

And slope of the line joining C and D Sol. - Slope cEABS Va2 ii’l > 6;5'12)
-3 -2 B :

B BT _6+2 8 _,
: | ¢ RS

- Line AB 1L CD i

-. Product of their slopes = -1 Similarly, slope of BC = o = =2
S i AT R Tt e

il oo 7510058
e ey S s VB . Slopeof CD = S——=—=4
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e ——
TR D e .Intheline2x+5y+7=0
And slope of DA = 12_ 32 b _‘; £ . I:':lhil;‘i i'; ; EJ; £
.- Slopes of AB and CD are equal Bots 7o
. AB||CD I TR
Similarly, slopes of BC and DA are equal 5
:. BC||DA Here, slope (m,) = =7

Hence, ABCD is a parallelogram.

Q.6. A(5,4),B (3. —2)and C (1, -8) are the
vertices of AABC. Find :

(i) the slope of median AD,
(if) the slope of altitude BM.
Sol. (i) D is the mid—point of BC
A (5.4)

B (—3,-2)= Bl C.-8)
* Co-ordinates of D will be

1+(-3) -2-8 (1—3 =10
2 urigd 2 or 2 3 2
(—2 -10) 4

or | 575 or (-1,-5)

WiV -5-4
Now, slope of AD = 2 oy e

X =2y -1-5
a5
BT v
-8-4 -12
i7) Sl ' = = =3
(if) Slope of line AC -5 £
s R LAC :
.. Slope of BM
e 4 L0 Ans.

" Slope of AC 3

Q. '7 Find the equation of a straight line
perpendicular to the line 2 x + 35y + 7=0
and with y-intercept — 3 units.

5

Let the slope of the line perpendicular to
the given line = m,

_2 __1
—p gmz =T
m =—]l>~':_—5=i
2 2D

- It makes y-intercept — 3 units
. The point where it passes = (0, - 3)

.. Equations of the new line

Vi = (6= tv)
= y-(-3)=2(x-0)

5
L ==
L Y 2

Eoeat) Y. =3 X
=> 5x-2y—-06=0Ans.
Q. 8. Prove that :
(/) thelinesx+2y—5=0 and2x +4y + 9
= () are parallel ;
(ii) thelines 2x + 3y +8 =0 and 27x — 18y
+ 10 = 0 are perpendicular to each other.
Sol. (i) Slope of the line x +2y—5=10
2y=-x+5

Here, m, = N

And slope of the line 2x +4y +9 =0
= - 4y=-2x-9
-2 .9

= y=TI—E
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0.1 ARG NI
2 4

Here, m2=-:l

2

e EmRLL )

.. The lines are parallel.

(if) Slope of the line 2x + 3y + 8 =0

2 8
— Jy=—2x-8 = y—-——?j—x—g
2
H my =—
CIE, i~
and slope of the line 27x — 18y + 10 =0
= - 18y=-27x-10 = 18y=27x+ 10
2,10 T
i TR e s Tt ekl 2 9
Here, m2=%
LS
m]x;nzz?X—i:“l

.. The lines are perpendicular to each other.

| Q. 9. (i) Find the equation of the line parallel
to the line 3x + 2y = 8 and passing
through the point (0, 1). (2007)

(if) Find the equation of the line passing
through (5, 1) and parallel to the line
Ix-2y+8=0.

Sol. (i) Given |
3x+2y=28 l)
=52y~ ¢« 3% 4

= y==+x+4 (y = mx + ¢ form)

2

"3
-. The slope of the line (1) = =

3

-. The slope of a line parallel to line (7) = e

3
y=1= =75 c=0) [(-y; = m (x—x)]

3x+2y -2=0
Which is the required equation.
(i7) Slope of the line 7x — 2y + 8 =0 will be as

= 2y=-2=-3x >

Ix—-2y+8=0
— —-2y=-Tx-8 =>2y=T7x+38
o y=%x+4

" Slope (m) = -;—

.. Slope of the line parallel to it will be = %

. It passes through the point (5, 1)

.. Equations of the line will be

5 s 4 =m(x—i])
7
— y—l=—2-(x—5) = 2y-2=Tx-35

=>Tx-2y+2-35=0 = Tx-2y-33=0
= —-2y+7x-33=0 = 2y-7x+33=0 Ans.

Q. 10. Find the equation of the line passing
through the origin and parallel to the line
3x-2y+1=0.

Sol. In the given equation 3x -2y +1 =0

D=-2y==3x-E2y=3x+1> y=%x+%

3
Slope (m) = =
2
Now, equation of the lirfe which is parallel
to the given line and passes through the

origin (0, 0) will be y — y, = m (x - x,)

3
2y 0 st 0)
3
=y =>2y=3x

= 3x-2y=0o0r2y-3x=0 Ans.
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W

Q 11. Find the equation of the line through the
point P(-~ 2, 1) and parallel to the line
joining the points A(4,-3) and B(- 1, 5).
Sol. Slope of the line joining A (4, — 3) and
B(- 1, 5)
5 IR A

1 X =X

5_(—3)_5+3_ 8
Sl el 5 S5

' 8
Slope of the line parallel to AB = e

| and equation of the line passmg through
P(- 2, 1) will be

¥ _yl =3 m(x__ x;).

8
Yo Lt e 2) =5y +'5 = 8x+ 16

| 8x+5y+16—-5=0= 8x + 5y + 11 =0 Ans.
Q.12. Find the equation of the line passing
through the origin and perpendicular to
the line y + 7x — 3 = 0.
Sol. In the given equation,
y+7x-3=0 =
Slope.  .(m)=-7
. Slope (m,) of the line which is
perpendicular to it, will be = —_L? = *;—
_ (Canies—— 1)
-“The line passes through the origin (0, 0)
. Equation of the line will be

y=-Tx+3

y—y;=m(x—x) =Sk e 0— (x 0)

1
= y=7x = 7y=x
= Ty—-x=0 Ans.

Q. 13. Find the equation of the line parallel to
2x + 5y — 9 = 0 and passing through the
mid-point of the line segment joining A
(2,7) and B (-4, 1).

Sol. The equation of the line 1s

2x+5y-9=0
' -2 9
= St Qs > y=Tx+§
- =2
Slope(m)-——

Now, the slope of the line parallel to the

given line will be = Sy

Now, co-ordinates of the mid-point of
the line joining A (2, 7) and B (-4, 1)

2-4" 7+1) 28
. Equation of the line passing through

the mid-point (- 1, 4) and parallel to the
given line will be

Y Bye=m(n=x,)

-2
= y_—4=?(x+1) = 5y-20=—-2x-2

= 2x+5y—-20+2=0
= 2x + 5y — 18 = 0 Ans.

The line 4 x — 3 y + 12 = 0 meets the
x-axis at A.

(/) Write down the co-ordinates of A.

(i) Determine the equation of the line passing
through A and perpendicular to

4x-3y+12=0. (1997)

Sol. Line 4 x— 3 y + 12 = 0 meets x-axis at A.
(i) Let co-ordinates of A be (x, 0)

Substituting the value of (x, 0) in the

Q. 14.

equation
4x-3x0+12=0 = 4x+12=0
— 4x=-12 = x=-3

.. Co-ordinates of point A will be (- 3, 0)
(if) Now in equation

4x-3y+12=0 = -3y=-4x-12

o %x +4 (Dividing by = 3)

4
Slope (m) = 3

. Slope of the line perpendicular to the given line

St
(m,) = "3_

As it passes through A
.. Equation of the line will be

y=y;=my(x-x)

('.' ml X m2 P e 1)
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-3
) y=—4-{x+3}

= 4y=-3x-9
= 3x+4y+9=0Ans.
(/) Write down the equation of the line AB

through (3, 2), perpendicular to the line
2y=s3x+d

(ii) AB meets the x-axis at A and the y-
axis at B. Write down the co-ordinates of
A and B. Calculate the area of AOAB,

where O is the origin. (1995)
Sol. Equation of the line given 1s
2y=3x+5
- h)
= — + —
D LIS x4+
g @
- Its slope (m,) = 5
.~ AB is perpendicular to the given line.
e ©
Slope of B (m,) = 3

~. It passes through the points (3, 2)
. Equation of AB will be

y_y|=m(x*x|)

-2
y 3 (x-3)

—

= 3y-6=-2x+6
> i dxtIy=06+0
= LRIyl

-

2x+3y-12=0
(ii) " Line AB meets x-axis at A and y-axis
at B.
.. Ordinatesof A=01ie. y=0
and abscissaof B=0ie. x=0
- If y=0, then
2x+3x0=12

Q. 16.

Sol.

Arundeep’s Foundation Math-X ;_

= 2x=12

.. A28

and if x= 0, then
2x0+3y=12

= 3y=12

= y=4

. Co-ordinates of A are (6, 0) and of B
are (0, 4)

Now, area of AOAB = %OA x OB

%X6x4sq.units

= 12 sq. units Ans.

Find the equation of the line that has
x-intercept -3 and is perpendicular to the
line 3x+ 5y =1.
. X~-intercept = -3,
~. The required line will pass through this
point (-3, 0)
In the equation 3x + 5y = |

-3 1

=—X 4
= -

= Sy=-3x+1 -

Slope (m,) = 5

Q. 17.

Slope of the line which 1is
perpendicylar to it

(mz):% ('.'mlm1=- 1)

~. Equation of the line perpendicular to
the given line and passing through
(=3, 0) will be

y=y;=m(x-x,)

- y-0="§-(x+3)'.- =3y=5x+15

=3y-5x-15=0

= 5x -3y + 15 =0 Ans. |

Find the equation of the line passing
through (2, 4) and perpendicular to
X-axis.
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M

Sol. . The required line is perpendicular to
X-axis.

. It will be parallel to y-axis

- It passes through the point (2, 4)

. The equation of this line will be x = 2.
orx—2=0. Ans.

Q 18. Find the value of m, if the lines represented
by2mx—-3y=1landy=1-2xare
perpendicular to each other. (1994)

Sol. Lines2mx—-3y=1
and y =1 -2 x are perpendicular to each
other. '
Now in the line
RSy =1 > ~3y=—-2mxt1
1

3

2
y=Smx -

= 3

.. Slope (m,) =%m

andintheline, y=1-2x = y=-2x+1
Slope (mz) =—2
- Lines are perpendiculars to each other

lsmlxm2=-—l
s em X (-2) =—1 2 = —=—m=-1
= i'i'*ll=-1:~<~i=-i
i -4 4
: 3
Hence, =Z Ans.

Q.19 DIf3y-2x=4and4y- — px =2 are
perpendicular to each other, find the value

of p.

(i) If the lines y = 3x + 7 and 2y + px = 3 are

perpendicular to each other, find the value

of p. (2006)

Sol. () Given3y—-2x=4 )
¥ £ .

:}3y=2x+4. — y-—'3'—x+"3—.

v = mx + ¢ form]
2

~. The slope of the line (i) = 5
Given 4y—-px=2

—3 4y~px+2 ... (i)

g

= mx + ¢ form]

1
% b}

.. The slope of the line (i) = —

Since, the given lines are perpendicular
to each other, we get
o A S|
3 4
=5 p=—6 Ans.
(if) Gradient m, of the liney =3x + 7 is 3

3

2

2

2. Vi £ s R T

Gradient m? of this line is — %

Since, the given lines are perpendicular
to each other.

'_ m] me: _1
— AnS.

o ] e 2
3>¢( 2}——1 p 3

Lines 2x—by+5=0andax+3y=2
are parallel. Find the relation connecting
a and b.

Sol. In equation2x—by +5=0

2
=

Q. 20.

2010
— e e =_._|.._
=— by 2x-5 = y AT
2
Slope (m) = T
and in equation ax + 3 y = 2
3= 2 B =—£J~f+3
e L S
a
.. Slope (m,) = wy
. Lines are parallel
o8 Y sl
— —-ab=6 = ab=-6Ans.

Q. 21. Given that the line _J_27_ = x — p and the line

ax+5=3 y are parallel, find the value of a.

Sol. Inequation%=x—p i T xp
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Slope (m;) = 2

AR
In equatinn ax+ 5 = 3_}! =y = ?'H-E
. Slope (m,) = 3
= Lines are paralle
a
) g =R T RS0 SRIIA

Q.22. (i) Find the values of k for which the
lineskx+2y+3=0and 8x+ky—-1=0
are parallel.

(ii) Find the value of p for which the lines

2x + 3y —7=0and 4y — px — 12 = 0 are

“perpendicular to each other. (2009)
Sol. () Inlinekx+2y+3=0
—k 3
=2y=—-kx-3= Y )
Slope (m,) = *h
Andinline 8+ ky—-1=0
ky =~ 8x + 1 = _—81: +l
= ky =— 8x P, (ol PR
e
Its slope (m,) = 7S
.* The two lines are parallel to each other
-k -8
Smy T my = ey
_R=-16 =2k=16= k=+/16=14
(ii) Given:2x+3y—-7=0and4y-px-12=0
Tl
Slope of first line = 5h
. P
and Slope of second line = "3
Lines are 1,
. Product of slopes = —1
¢ N
P e 7|
ey o

- =-1=-2p=-12 =p=6

Q.23. Find the equation of the line passing
through the point of intersection of the

lines 5x -8y +23=0and 7x + 6y - 71

= 0 and perpendlcular to the line :

4x -2y = 3. - |
Sol. 5x-8y+23=0 (1)
Ix+6y—-71=0 - ..(11) §

Multiplying (i) by 3 and (ii) by 4, we get
15x -24x+ 69 =0
28x + 24y — 284 =0
Adding, we get

ol
43x—215=0 = 43x =21d=> I-——TB-—S
Substituting the value of x 1n (i),
5x5-8y+23=0
= 25-8y+23 =14
-8y +48=0

48

= 8y =48 =>y=—8-—-=6

. Point of intersection of the given two
lines is (5, 6)
In the equation of the line 4x — 2y =3

=-2y=—4x+3  =2y=4x-3

— yzi.lr-—-2 =D y=2,1:—--3
g 2

Slope (m,) = 2

~. Slope of the line perpendicular to it

(m,) = -—-;— Comymy= —1)

Now equation of the line perpendicular
to the given line and passing through the
point of intersection i.e. (5, 6), will be

J*’_J"1=m(x—x1)
1
= y—-6=—-2— (x—3) =2y—-12=—x+3

x+2p=5+12 = X7 2/ ="EISAnNs
Q. 24. Find the equation of the perpendicular
dropped from the point (—1, 2) onto the
line joining (1, 4) and (2, 3). :
Sol. Slope of the line joining the pomts A(l,

‘4)and B (2,3)

3-8 e it
_..1 e xz.—xl

-1
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. The slope of a line perpendicular to AB
= 1. The equation of the line through
(— 1, 2) and having slope 1 1s

y 2=l (1))
= ey—d = ]
= X3 =),

which is the required equation. Ans.

§. Points A and B have coordinates (7, -3) and
(1, 9) respectively. Find
(i) the slope of AB.

1) the equation of the perpendlcular bisector of
the line segment AB.(«)

ii) the value of “p’ if (-2, p) lies on it.
). Coordinates of A are (7, -3), of B = (1, 9)

Yo 5N 2--(=3)
xz *'.I'] 1"?

(7) slope (m) =

Dand. e
Fellg 6
ii) Let PQ is the perpendicular bisector of AB

intersecting it at M.

- Co-ordinates of M will be

=7

e e T M )
By 2 R 352
or (4, 3)

T
E Slopeof PO+ 5 (. Myie 7 1)

P Eguation'of PQL= y.—yn = m {x - X))

(32 |
—(x—4} == 0—x -4

:=:rr—21+64 flg seii2nt 2 =0
1ii) " Point (-2, p) lies on it

g —2-2p1+2=0 = ~2p+0=0
= —2p =10 ' -
E p=0

., 26. s the line through (- 2; 3) and (4, 1)
perpendicular to the line 3 x=y +1 ? Does

the line 3 x = y + 1 bisect the join of
(—2,3)and (4,1)? (1993)

Sol. Slope of the line passing through the points

= y— 3=

' s i T V1
(-2,3)and (4, 1) = .

1=3 2 -]

S K19 3
Slope of line3 x=y+1 i
= y=3x-1=3 '

ml sz =*—?3-X3=—1
. These lines are perpendicular to each

other.

- (i) Co-ordinates of mid-point of the line
joining the points (- 2, 3) and (4, 1) will
‘be

-2+4 3+1 24
{ g 2} [2 2]“"(12)

If mid-point (1, 2) lies on the line 3 x =
y + 1 then it will satisfy it.

Now, substituting the value of x and y 1s
3x=y+1

S8 r=2
= 3 = 3 which is true.

Hence, the line 3 x = y + 1 bisects the line
joining the points (- 2, 3), (4, 1) Ans.

Q. 27. A line through origin meets the line 2x =
3y + 13 at right angles at point Q. Find
the co-ordinates of Q.

Sol. Inthe given line 2x=3y + 13

¥ 13
— s

:3'}1-':2‘;*-13 3 3

Slope (m) = o

Slope (m,) of the line which 1s
perpendicular to 1t

sl
g
-+ It passes through the origin O (0, 0)

.. Equation of that line will be

Csmms=—1)

-3
L Yy=yi=m(x-x)) 2y-0= ?(x - 0)

= 2y=-3x =3x+2y=0
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Now, solving the equations |
2x=3y+ 13 |
= 2x-3y=13 D)
And 3x +2y=0 ...()
-2
From (ii) 3x=-2y = x= —3—y
- Substituting the value of x 1n (7),
-2 —4
2| =yl =13 —y-3y=13
e .
o |3 %5
Moty - = -3
= 3 y S Y= 13 _
Substituting the value of y in (77),
3x+2(-3)=0 =3x-6=0
e 3x=0
x=é=2
3

Hence, co-ordinates of Q are (2, —3) Ans.

Find the equation of the perpendicular
from the point P (1, — 2) on the line 4 x —
3 y—5=0. Also, find the co-ordinates of
the foot of the perpendicular.

In the equation 4 x -3 y—35 =0,

= 3y=4x-5

Y i
YR
4
Slope (m) = 3

Let the slope of the perpendicular = m,
my % my,=-1

4 £ oy
= *‘g}ﬁ(mz—"—

B
??12— 4

. Equation of the perpendicular where

slope 1s — 2/ and drawn through the point

4
(13_2)3
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y-2=(c-1)

—_

= 4y+8=-3x+3
= 3x+4y+8-3=0
— 3x+4y+5=0

For finding the co-ordinates of the foot 0
the perpendicular.

We have to solve the equations
4x-3y-5=0 =i
and 3x+4y+5=0 ... (7t}
Multiplying (7) by 4 and (i7) by 3, we get .
16x—12y—20=0
Ox+12y+15=0

Adding, we get :
25 x- S50 = B x=1

o i A

X=—=-—

29:5n

Substituting the value of x.1n (7),

: _

4x|=|-3y-5=0
dH=

4

4 § 2ot ol
3 =—=5= —
Bl 5 5
A Vi (
5% 3 5

1 -7
*. Co-ordinates are [5 5 ] Ans.

Find the equation of the line which 1s

perpendicular to the line —E— = % = 1 at the

point where the given line meets y-axis.

b 4% :
Let the lines = ;%}“ = 1 meets y-axis at P

Latsx=0
0. .y =N
Now, ——==1 = —=1
a b b
=3 ~y=b = y=-b

Cn ordinates of point P are (0, —b)



.
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x E 2
Now in the line s, WP
a b
X =lx —ay=ab
= ay = bx — ab
=> yzéx—b
a

b
. Slope (m) = »

Q. 30.

Sul.

Now, slope (m,) of the line which 1s

a

perpendicular to 1t = TR

.. Equation of the line whose slope 1s
a

———

b
be

= =m (x—-Xx,)

and passes through P (0, —b), will

= y+b=%ﬂ(x*0)

—a

e +b= Tx

= by + b% = —ax

— ax + by + b2 =0 Ans..

The points B (7, 3) and D (0, — 4) are
two opposite vertices of a rhombus

ABCD. Find the equation of the diagonal
AC.

Slope of the diagonal BD (m,)

LY YEAST i)
Xy — X 7-0 7| a
.- Diagonals of a rhombus bisect each
other at right-angles
. AC is the perpendicular of BD
. Slope of AC (m,) = -1
C.my x my=-1)

-+4): 15 the mi&-pnint of AC as well as
BD

iy A

Sol.

D(0,-4) C

A B(7,3)

.. Coordinates of O will be
7+0 3-4 7 -1
(545)=(33)
.. Equation of the line AC
Xy = (x"xl)

1 f 7)
:>y+—=~1 X =

2 % 2
2y+1__f/2x—?]
E0 T b (4 22
D2y+1=-(2x-7)

SIP =0 Rv =2y 2% =7 - |

=2 +x)=06 x+y=3 Ans.
The points A (1, 3) and C (6, 8) are two
opposite vertices of a square ABCD. Find
the equation of the diagonal BD.

—

Co-ordinates of A and C of a square
ABCD are (1, 3), (6, 8)

.. Slope of the diagonal AC (m,)

! Vo Joai 4 N o —-5—"-1
Xy — X) 6-1 35
Diagonals of a square are
perpendicular bisectors of each other
D C (6,8)
O
A(1,3) B
...Slope of BD (m,) = -1
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- O is the mid-point of AC as well as of T l 1
-—=-]
BD = y 3 ( E )
_ l+6 3+8
. Co-ordinates of O are : 11 11
2 2 — - ? =-X+ '-j-
( T | l)
TlaXa 11 11
¢ 2 . Dty el
. Equation of BD will be 3t v
y=y=m(x-x) 22
— X+)y——=
1'—u—-l[x—l) :
FRAE 2 = 3x+3y-22=0
2y—-1II'y Qx=17 = 3x+3y=22 Ans.
™ o il bl Q.33. A(-4,2),B(6,4)and C (2, —Z)arethe
= 2y=1ll==2x+7 vertices of A ABC. Find :
=>2x+2y-11-7=0 (i) the equation of median AD ;
— 2x+2y-18=0 (7f) the equation of altitude BM ;
— x+y-9=0Ans. (iif) the equation of right bisector of AB
Q.32. A(1,4), B(3, 2) and C (7, 5) are the -~ (iv) the co-ordinates of centroid of AABC.
vertcies of a A ABC. Find : Sol. (i) D is the mid-point of BC
(/) the co-ordinates of the centroid G of A A (-42)
ABC. (2002)
(17) the equation of a line through G, and
parallel to AB.
Sol. (/) Vertices of a AABC are A (1, 4), E
B(3.2)and C(7,5) and G 1s its centroid £
of the AABC
. Co-ordmates of G will be
B (6,4) D C (2,-2)

(xl + X5+ X3 V] +V2 +_v3)
3 ‘ 2 =

(55 (52 (5-3)

. Co-ordinates of D will be

(642-2’4—2—2) (z 2)01'(4 N

.. Equation of AB _
(ii) Slope of AB 1s Y-y =y2“y1 :y_g & 1=248
i A-11 3 : X<y ! gipnoeidi-4 4+ 48
m) = = — :
( ) x2"'xl 1-3 —2 y—2 —l
: = =
. Slope of the line parallel to AB = -1 4 o e .
= y-16=-x-4

- This line passes through G ]
=>x+8y-16+4=0

=  x+8y=12=0

-. Its equation will be

y—y|=m(x-xl) (i (0

Downloaded from https:// www.studiestoday.com ; 3h S
. ~ ey SR i O TSR



Downloaded from https:// www.studiestoday.com

241

Arundeep’s Foundation Math-X

(i)

(iii)

(iv)

Q. 34.

(1)

Y1 moN

Slope of AC (m) =
Xoi— X,
A e -4 -2
2 +4 6 3
: ; 3
. Slope of the its altitude (my) = g

and equation of BM will be

y=y;=m(x=x)

3
-4=—(x-6
=> y 2( )
= 2y—8=3x—18
=2y—-3x-8+18=0
=i 2p=3x+10=0
= 3x-2y—-10=0
SlopeofAB:u
Aoaif
S i sy
-4-6 -10 5

. Slope of right bisector of AB = —3
(emim, =—1)
Co-ordinates of the mid-point E of AB

_(—-4+6 2+4) (2 6) L3
e TR ) 57 )or(1.3)

And equation of right bisector drawn
from E. the mid-point of AB will be
y=—y;=m(x-x)
—y-3=L5(-1)=>y-3=—5x+5
S5+ y=3-5=0 =25x+y-8=0
Co-ordinates of centroid of AABC will be

(—4+6+2 2+4-2) (i i]
R’ ¢ 3 b 5

Ans.

A (2,-2),B(1,1)and C (-1, 0) are the
vertices of AABC. Find :

the equation of altitude through A ;

(if) the equation of altitude thron

Downld%ded from https Il www.stu

(iif)

Sol.

(i7)

(iii)

the co-ordinates of the orthocentre of
AABC.

(i) Slope of BC (m])zﬁ_:ll_.
xz—xl

TS e P B

el -2 2

. Slope of perpendicular to BC (m,) =—2
Ceatmy— 1)

.. Equation of the perpendicular passing
through (2, — 2)

Y=Ja5m (F=%)
=t = 2 - 2)
= ypt2=-2x+4
=2x+y+2-4=0

= 2x+y-2=0

Slope of the line CA (m) =

*‘2—-‘?1

A Y S

-1-2 -3 3
~. Slope of the line perpendicular to CA

3
(??12):5

E == 1)

-. Equation of the line perpendicular to
CA passing through point B (1, 1) will be

= Y-y =mx—x)

¢ s
=l

) Bl
=2y-3x-2+3=0
2y-3x+1=0Ans.

Now, the co-ordinates of the point of
intersection of these two altitudes can be
found by soiving them

)

zaze

=

2x+y-2=0 a4 (1)
~3x+2y+1=0 .. (i)
From (i), y=2 — 2x L1

Substituting the value of y in (ii),

diestoday.com
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-3x+22-2x)+1=0
= —-3x+4-4x+1=0

=5 -Tx+5=0
Te=5 il
= X = = 7
5
from (ii7), ¥ = 2—2><7
s AD TR
WA T

.. Co-ordinates of the orthocentre of _

AABC (2 i] A
arc 7 > 7 1s.

Q. 35. The points A (1, 2), B (3, — 4) and

Sol.

C (5, — 6) are the vertices of a AABC.

Find the equations of the right bisectors
of the sides BC and CA. Hence, find the

circumcentre of AABC.
Co-ordinates of A (1, 2), B (3, — 4) and

Y=
C (5, - 6) slope of BC (m) =

eV

_=6+4_-2_

5-3 2
Co-ordinates of mid-points of BC circle

be Pt 0 or 8 210 or
P T i e PR
(4:1_5)

Now, slope of perpendicular bisector of
BC

m'2=l |

(mymy==11)
.. Equation of the perpendicular bisector
of BC

Y=y = (x—xy)

e peresdlied)

e O T o o Sl
= ey SO
i e
— SRR =) k)
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Q. 36.

x=9+2=11I

Again, sl fAC_yz—y1
gain, Siope€ o =
-6-2 -8
— — =—|2
5-1 4

and co-ordinates of mid-point (E) of AC
will be '

1+5 2-6 6 —4
5, Pt NOL IS e or (3,-2)

~. Slope of the perpendicular bisector o

sl
ACSS

.". Equation of the perpendicular bisecto

(s mm, =— 1)

will be YV 1)

= y+2=—é—(x—3)_

= 243

= X 2 — 4w 3T

= x-2y=7

= x-2y-7=0 . (71

Solving the system of equations (7) and
(ii) we get the co-ordinates of the
circumcentre of the circle.

Subtracting (77) from (7)

y=2'= p=2
Substituting the value of y in (i),
x—(2)=9 = x-2=9

/. Co-ordinates will be (11, 2) Ans.

Match the equations A, B, C, D with the
lines L, L,, L; and L, whose graphs are
roughly drawn in the adjoining diagram.

A=y=2xB=y-—2xt?—0
C=3x+2y=6,D=y=2.
| (1996)

70N 1
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Sol. A=y=2x

/ :
. (i) " L, passes through O and y-intercept
= ()

(i) In Bs=y-2x+2=0,
= y=2x%*2
Slope = 2
and  y-intercept = — 2 (negative)
wB=y—-2x+2=0=L,
@NgC=3x+2y=06
= 2y=-3x+06

=) y::;ix+3

Slope 7 —35 and y intercept = 3 (positive 3)

C=3x+2y=6=L,

(iv) D=y=2
y = 2 is parallel to x-axis at y = 2
D=y=2=L, Ans.
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