Chapter 5. Locus and Straight Line

EXERCISE 5.1 [PAGE 67

Exercise 5.1 | Q 1| Page 67

If A(1, 3) and B(2, 1) are points, find the equation of the locus of point P such that PA =
PB.

SOLUTION

Let P(x, y) be any pointon the required locus.

Given, A(1, 3) and B(2, 1).

PA=PB

- PA2= PB?2

f =12 (Y~ 32 = (x— 202+ (y ~ 1)

AX2— 2Xx+1+y2— By+9=x2— 4x+4+y?— 2y+1
W —2X—06y+10=-4x-2y +5

L 2X—4y +5=0

~ The required equation of locusis2x —4y + 5 = 0.

Exercise 5.1 | Q 2| Page 67

A(-5, 2) andB(4, 1). Find the equation of the locus of point P, which is equidistant from
A and B.

Let P(x, y) be any pointon the required locus.

P is equidistantfrom A(— 5, 2) and B(4, 1).

~ PA=PB

.~ PAZ2=PB?

f(XH )+ (Y= 2)= (x — 4)2 + (y - 1)2
AX2+10x+25+y?—4y+4=x2-8x+16+y?—-2y+1
~ 10X -4y +29 =—-8x -2y + 17

~18x—-2y +12=0

~OX—-y+6=0

~ The required equation of locusis9x —y + 6 = 0.

Exercise 5.1 | Q 3| Page 67

If A(2, 0) and B(0, 3) are two points, find the equation of the locus of pointP such that
AP = 2BP.



SOLUTION

Let P(x, y) be any pointon the required locus.
Given, A(2, 0), B(0, 3) and

AP = 2BP

.~ AP?2=4BP?

 (X=2)2+ (y 02 = 4[(x ~ 0)2 + (v~ 37

L X2—4AX +4+y2=4(x2+y? -6y +9)

2 X2 —4X + 4 +y?2=4x2 + 4y? — 24y + 36
~3x2+3y?+4x—-24y +32=0

~ The required equation of locusis

3x2 +3y2+4x—-24y+32=0

Exercise 5.1 | Q 4 | Page 67

If A(4, 1) and B(5, 4), find the equation of the locus of pointP if PA%2= 3PB?2.

Let P(x, y) be any pointon the required locus.

Given, A(4, 1), B(5,4) and

PA? = 3PB?

- (X 47 + (y — 1)? = 3[(x = 5)* + (y —4)?]

X2 —8Xx+16+y?—2y +1 =3(x>— 10x + 25 + y>— 8y + 16)
W X2—8X +y2—2y +17 =3x2—30x + 75 + 3y2— 24y + 48

o 2X2 + 2y?—22x — 22y + 106 =0
Ax2+y?2—11x-11y+53=0

~ The required equation of locusis

x2+y —11x- 11y +53=0.

Exercise 5.1 | Q 5| Page 67
A(2, 4) and B(5, 8), find the equation of the locus of point P such that PA%2— PB? = 13.

SOLUTION

Let P(x, y) be any pointon the required locus.

Given, A(2, 4), B(5, 8) and

PA2-PB2=13

2 (x=2)7+ (y - 4)2]— [(x— 5 +(y— 8)7=13

W (X2— 4Ax+4 +y?2— By +16)— (x2— 10x+ 25+ y?— 16y + 64) =13
L 6Xx+8y— 69=13

LB6x+8y— 82=0

~3x+4y—- 41=0

~ The required equation of locus is

3x+4y — 41 =0.



Exercise 5.1 | Q 6 | Page 67

A(1, 6) and B(3, 5), find the equation of the locus of point P such thatsegment AB
subtendsrightangle at P. (2APB = 90°)

Let P(x, y) be any pointon the required locus.
Given, A(1, 6) and B(3, 5),

(£APB =90°)

~ AAPB = 90°

~ AAPB s aright angled triangle.

By Pythagoras theorem,

AP? + PB?= AB?

A(1,6)

B (3. 5)
P (x,v)

X =1+ (y -6y +[(x =3y + (y-5)]=(1-3)+ (6 -5
AX2—2X+1+Yy2—12y +36 +X2—-6Xx+9xy2-10y+25=4+1
W 2x3+2y?—8x — 22y +66 =0

W X2 4+y? —4x—11y+33=0

~ The required equation of locusis

x2+y —4x — 11y + 33=0.

Exercise 5.1 | Q 7.1 | Page 67

If the origin is shifted to the point O'(2, 3), the axes remaining parallel to the original
axes, find the new co-ordinates of the points A(1, 3)

SOLUTION

Origin is shifted to (2, 3) = (h, k)
Let the new co-ordinates be (X, Y).
~Xx=X+handy=Y +Kk

“ X=X+2andy=Y +3 ..(i)
Given, A(x, y) = A(1, 3)
x=X+2andy=Y+3 ..[From (i)]

~1=X+2and3=Y+3



~X==1land¥Y =0
~ the new co-ordinates of point A are (- 1, 0)

Exercise 5.1 | Q 7.2 | Page 67

If the origin is shifted to the point O'(2, 3), the axes remaining parallel to the original
axes, find the new co-ordinates of the points B(2, 5)

Originis shiftedto (2, 3) = (h, k)
Let the new co-ordinates be (X, Y).
~X=X+handy=Y +k

LX=X+2andy=Y +3 ()]
Given, B(x, y) = B(2, 5)
Xx=X+2andy=Y +3 .[From ()]
~2=X+2and5=Y+3
~X=0andY=2

-~ the new co-ordinates of point B are (0, 2).

Exercise 5.1 | Q 8.1 | Page 67

If the origin is shifted to the point O'(1, 3), the axes remaining parallel to the original
axes, find the old co-ordinates of the points C(5, 4)

SOLUTION

Origin is shifted to (1, 3) = (h, k)
Let the new co-ordinates be (X, Y).
x=X+handy=Y +k

sx=X+landy=Y+3 ()
Given, C(X,Y) =C(5, 4)
x=X+landy=Y+3 ...[From (i)]

~X=5+1=6andy=4+3=7
-~ the old co-ordinates of point C are (6, 7).

Exercise 5.1 | Q 8.2 | Page 67

If the origin is shifted to the pointO'(1, 3), the axes remaining parallel to the original
axes, find the old co-ordinates of the points D(3, 3)

SOLUTION

Origin is shiftedto (1, 3) = (h, k)

Let the new co-ordinates be (X, Y).
x=X+handy=Y +k
~x=X+landy=Y +3 (1)
Given, D(X,Y) =D(3, 3)
x=X+landy=Y+3 ...[From (i)]



~X=3+1=4andy=3+3=6
=~ the old co-ordinates of point D are (4, 6).

Exercise 5.1 | Q 9| Page 67

If the co-ordinates (5, 14) changeto (8, 3) by shiftof origin, find the co-ordinates of the
point, where the origin is shifted.

Let the origin be shifted to (h, k).

Given, (x,y) =(5,14), (X,Y)=(8,3)

Since,x=X+handy=Y +k

~5=8+hand14 =3 +k

~h=-3andk=11

=~ the co-ordinates of the point, where the origin is shifted are (- 3, 11).

Exercise 5.1 | Q 10.1 | Page 67

Obtain the new equations of the following loci if the origin is shifted to the pointO'(2, 2),
the direction of axes remainingthe same: 3x —y+2=0

SOLUTION

Given, (h, k) =(2, 2)

Let (X, Y) be the new co-ordinates of the point (X, y).
~x=X+handy=Y +k

LX=X+2andy=Y +2

Substituting the values of x and y in the equation 3x —y + 2 = 0, we get
3X+2)-(Y+2)+2=0

~3X+6-Y-2+2=0

~ 3X-Y +6 =0,whichisthe new equation of locus.

Exercise 5.1 | Q 10.2 | Page 67

Obtain the new equations of the following loci if the origin is shifted to the point O'(2, 2),
the direction of axes remaining the same: x2 +y?2 —3x =7

SOLUTION

Given, (h, k) =(2, 2)

Let (X, Y) be the new co-ordinates of the point (X, y).
~X=X+handy=Y +k

sXx=X+2andy=Y +2

Substituting the values of x and y in the equation x2 + y2— 3x = 7, we get
X+22+(Y+2P2-3X+2)=7

W X2+HAX +4+Y2+4Y +4-3X-6=7

& X2+Y2+ X +4Y-5=0, whichisthe new equation of locus.



Exercise 5.1 | Q 10.3 | Page 67

Obtain the new equations of the following loci if the origin is shifted to the pointO'(2, 2),
the direction of axes remainingthe same: xy —2x—-2y+4=0

SOLUTION

Given, (h, k) = (2, 2)

Let (X, Y) be the new co-ordinates of the point (X, y).
~xXx=X+handy=Y +k

LX=X+2andy =Y +2

Substituting the values of x and y in the equation xy — 2x — 2y + 4 = 0, we get
X+2)(Y+2)-2(X+2)-2(Y+2)+4=0
SXY+2X+2Y+4-2X-4-2Y-4+4=0

~ XY =0, which isthe new equation of locus.

EXERCISE 5.2 [PAGES 69 - 70

Exercise 5.2 | Q 1.1 | Page 69
Find the slope of the following lines which pass through the point: (2, — 1), (4, 3)

SOLUTION

Let A = (X1, y¢) = (2,— 1) and B = (x5, y5) = (4, 3).

Slope of line AB = 20
Lo — Iy
3 (1)
T 42
T2
= 2.

Exercise 5.2 | Q 1.2 | Page 69
Find the slope of the following lines which pass through the point: (- 2, 3), (5, 7)

SOLUTION

Let C=(x1,y1)=(-2,3)and D =(x2, y2) = (5, 7).



Slope of line CD = 20

L2 — I
o T—=3
5 (-2)
4
=<

Exercise 5.2 | Q 1.3 | Page 69
Find the slope of the following lines which pass through the point: (2, 3), (2, — 1)

LetE=(2,3)=(x1,y1) andF=(2,— 1) = (X2, y2)
Sincexi=x2=2
~ The slope of EF is not defined. ...[EF || y-axis]

Y
E(2, 3)
0 i
v F@.-D)

Exercise 5.2 | Q 1.4 | Page 69
Find the slope of the following lines which pass through the point: (7, 1), (- 3, 1)

SOLUTION

Let, G=(7,1) =(x1, y1)andH = (- 3, 1) = (x2, y2) say.
Sinceyi1=y2



~ The slope of GH =0. ..[GH || x-axis]
& Y

H(-3, 1) a(i 1)
X'e L. il . » X
O

'ﬂ'f‘

Exercise 5.2 | Q 2| Page 69
If the X and Y-intercepts of line L are 2 and 3 respectively, then find the slope of line L.

Given,

x-intercept of lineL is 2 and

y-intercept of lineL is 3

~ theline L intersects X-axis at (2, 0) and Y-axis at (0, 3).

I.e. the line L passes through (2, 0) = (xz, y1) and (0, 3) = (x2, y2) say.

Slope of line L = 20
L R |

~3-0

S 0-2

=3

2

Exercise 5.2 | Q 3| Page 69
Find the slope of the line whose inclination is 30°.

Given, inclination (8) = 30°

Slope of the line = tan 8 = tan30° = —.
V3

Exercise 5.2 | Q 4 | Page 69
Find the slope of the line whose inclination is 45°.



Given, inclination (6) = 45°
Slope of the line =tan 8 = tan 45° = 1.

Exercise 5.2 | Q 5| Page 69

A line makes intercepts 3 and 3 on the co-ordinate axes. Find the slope of theline.

SOLUTION

Given,

x-intercept of lineis 3 and

y-intercept of lineis 3

~ The lineintersects X-axis at (3, 0) and Y-axis at (0, 3).

I.e. the line passes through (3, 0) = (x1, y1) and (0, 3) = (x2, y2) say.

Given, inclination (8) = 30°

Slope of the line = tan 8 = tan30° = —.
V3

Exercise 5.2 | Q 6 | Page 69

Withoutusing Pythagoras theorem, show that points A (4, 4), B (3,5) andC (- 1, - 1)
are the vertices of a right-angled triangle.
SOLUTION
leen1 A(41 4) = (Xla y1)1 B(31 5) = (XZ, y2)1 C (_ 11 - 1) = (X31 y3)
Ya — Y1 5—4

Slope of AB = = =—1
To — I 3—4

— —1-—5 —6 3
Slope of BC = BY2 0 = —
£g — Lo —-1—-3 —4 2
— —1-—-4 -5
Slope of AC = BYL = =1
Tg — Iy —1—-4 —5

Slope of AB xslope of AC=-1x1=-1

- side AB L side AC
- AABC is a right angled triangle, right angled at A.

. The given points are the vertices of a right angled triangle.



Exercise 5.2 | Q 7| Page 69

Find the slope of the line which makes angle of 45° with the positive direction of the Y -
axis measured clockwise.

SOLUTION

+Y
45°

3]
X; 2 D \ > X
v Yr
Since, the line makes an angle of 45° with positive direction of Y -axis in anticlockwise
direction.
~ Inclination of the line (B) = (90° + 45°)
= Slope of the line = tan(90° + 45°)
= —cot 45° ..[tan (90 +6°) = — cot 0]

Exercise 5.2 | Q 8| Page 70
Find the value of k for which the points P(k, — 1), Q(2, 1) and R(4, 5) are collinear.

SOLUTION

Given, points P(k, — 1), Q(2, 1) and R(4, 5) are collinear.
=~ Slope of PQ = Slope of QR

1-(-1) 5-1
2k @ 4-—2

EXERCISE 5.3 [PAGE 73

Exercise 53| Q 1.1 | Page 73
Write the equation of the line: parallel to the X-axis and at a distance of 5 units fromit
and above it.



Equation of a line parallel to X-axisisy = k.

Since, the lineis at a distance of 5 units above X-axis.
~ k=5

~ the equation of the required lineisy =5.

Exercise 5.3 | Q 1.2 | Page 73

Write the equation of the line: parallel to the Y-axis and at a distance of 5 units from it
andto the leftof it.

SOLUTION

Equation of a line parallel to Y-axis is x = h.

Since, the lineis at a distance of 5 units to the left of Y-axis.
~h==5

~ the equation of the required lineisx = — 5.

Exercise 5.3 | Q 1.3 | Page 73

Write the equation of the line: parallel to the X-axis and at a distance of 4 units fromthe
point (- 2, 3).

Equation of a line parallel to the X-axis is of the formy =k (k > 0 or k < 0).
Since, the lineis at a distance of 4 units from the point (- 2, 3).
~k=3+4=70ork=3-4=-1

=~ the equation of the requiredlineisy =7 ory = - 1.

Y
Tt v=7

< T >

4
(=2, 3)s It (0, 3)
X'e 4" 0 > X

< ey =—1]

Yf

Exercise 5.3 | Q 2.1 | Page 73

Obtain the equation of the line: parallel to the X-axis and making an intercept of 3 units
on the Y-axis.



Equation of a line parallel to X-axis with y-intercept ‘k’ is y = k.
Here, y-intercept =3
~ the equation of the required lineisy = 3.

Exercise 5.3 | Q 2.2 | Page 73

Obtain the equation of the line: parallel to the Y-axis and making an intercept of 4 units
on the X-axis.

SOLUTION

Equation of a line parallel to Y-axis with x-intercept ‘h’isx = h.
Here, x-intercept = 4
~ the equation of the required lineis x = 4.

Exercise 5.3 | Q 3.1 | Page 73
Obtain the equation of the line containing the point: A(2, — 3) and parallel to the Y-axis.

SOLUTION

Equation of a line parallel to Y-axis is of the form x = h.
Since, the line passesthrough A(2, — 3).

~h=2

~ the equation of the required lineis x = 2.

Exercise 5.3 | Q 3.2 | Page 73
Obtain the equation of the line containing the point: B(4, — 3) and parallel to the X-axis.

SOLUTION

Equation of a line parallel to X-axis is of the form y = k.
Since, the line passes through B(4, — 3)

~k==3

~ the equation of the required lineisy = — 3.

Exercise 5.3 | Q 4| Page 73

Find the equation of the line passing through the points A(2, 0) and B(3, 4).
SOLUTION

The required line passes through the points A(2, 0) = (x1, y1) and B(3, 4) = (x2, y2) say.

Equation of the line in two pointform is

¥y—1 r— I

Yo — U Iy — Iy

. the equation of the required line is



Exercise 53| Q5| Page 73
Liney = mx + ¢ passes through the points A(2, 1) and B(3, 2). Determine m and c.

Given, A(2, 1) and B(3, 2).
Equation of a line in two point form is
Yy—uyn T

Y2 — 11 Io — I

.. the equation of the passing through A and B line is

y—1 r—2
2-1 3-2

y—1 T — 2
Ly=1=x-2
Ly =x—1

Comparing this equation with y = mx + ¢, we get
m=Tandc=-1

Alternative method:

Points A(2, 1) and B(3, 2) lie on the liney = mx + c.
.. They must satisfy the equation.



LZ2m+c=1 .. (i)
and3m+c=2 _.[ii)

equation (ii) equation (i) gives m = 1
Substituting m = 1 in (i), we get

2(1) +c=1

Lnc=1-2=-1.

Exercise 5.3 | Q 6.1 | Page 73
The vertices of a triangle are A(3, 4), B(2, 0) and C(-1, 6). Find the equations of side

BC

SOLUTION
Vertices of AABC are A(3, 4), B(2,0) and C(-1, 6).
Equation of a line in two point form is

y—y o xz—1

Ya — 1 Ty — 1

~. the equation of the side BC is

y—0 z-2 {Bz(.rl,yl)z(l{l)
6—0 —1—-2 |C=(z2,3)=(—1,6)
Y g2
=
y.=—2 (o=2)
2xt+ty—4=0

Exercise 5.3 | Q 6.2 | Page 73
The vertices of a triangle are A(3, 4), B(2, 0) and C(-1, 6). Find the equations of the

median AD.

Vertices of AABC are A(3, 4), B(2,0) and C(-1, 6).
Let D be the midpoint of side BC.
Then, AD is the median through A.



2—1 046 1
e T - (3+2)
2 2 2
The median AD passes through the points

1
A{B,&)andD(E,S).

A3, 4)

B(2, 0) £— oo C(-1,6)

.. the equation of the median AD is
r—3

1
13

y—4
3—4

5
S (y—4) x-3
2(y ) x

. 5y—-20=2x-6
L2x—=5y+14 =0.

Exercise 5.3 | Q 6.3 | Page 73
The vertices of a triangle are A(3, 4), B(2, 0) and C(-1, 6). Find the equations of the

midpoints of sides AB and BC.

Vertices of AABC are A(3, 4), B(2,0) and C(-1, 6).
Let D and E be the midpoints of side AB and side BC respectively.

L 5 = (3+2T4+ ) = (E}E) and
2 2 2




2—-1 0+6 1
E= : —(=,3
(55)-(7)

.. the equation of the line DE is A(3, 4)

B(2.0) E C(- 1, 6)

y—2 &3
39 ik =k

2 3
L Yy—2 2r—-95
=1 =i
n—4y-2)=2x~-5
=4y +8=2x-5

L 2x+4y—13=0.

Exercise 5.3 | Q 7.1 | Page 73

Find the x and y-intercepts of the following ||ne — + % =1

Y
SOLUTION

x
Given equation of the line is — + g 1
Y

This is of the form hd + % =1,

where x-intercept = a, y-intercept = b

.. X-intercept = 3, y-intercept = 2.

Exercise 5.3 | Q 7.2 | Page 73

3 2
Find the x and y-intercepts of the following line: i + —= J

=1
3



T 2
Given equation of the line is > + ?y =1

T Y
BE
Yy

This is of the form z + — =1,
a b

where x-intercept = a, y-intercept = b

=1

2 3
- x-intercept = 3 and y-intercept = 3

Exercise 5.3 | Q 7.3 | Page 73
Find the x and y-intercepts of the following line:2x—- 3y + 12=0

Given equation of the lineis2x — 3y +12=0
L2X—3y =—-12
2z 3y
C(—12)  (—12)
£z Y
Lo— 1+ = =1
—6 4
T
This is of the form — + g 1,
a b

where x-intercept = a, y-intercept = b
.. x-intercept = 0 6 and y-intercept = 4.

Exercise 5.3 | Q 8| Page 73
Find the equations of a line containing the point A(3, 4) and making equal intercepts on

the co-ordinate axes.

Let the equation of the line be



r vy

o + 5 1

Since, the required line make equal intercepts on the co-ordinate axes.
~a=b

o) reducestox +y =a (i)

Since the line passes through A(3, 4).

n3+4=a

le.a=17

Substituting a = 7 in (ii) to get

Xx+y=17.

Exercise 5.3 | Q 9| Page 73
Find the equations of the altitudes of the triangle whose vertices are A(2, 5), B(6, — 1)

andC(-4, - 3).

A(2,5)

B(6, - 1) C(-4.-3)

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

Let AD, BE and CF be the altitudes through the vertices A, B and C respectively of

AABC.

—3—(—-1) —2 1
4-6  —-10 5

o slopeof AD=-5  ..[vAD 1 BC]

Since, altitude AD passes through (2, 5) and has slope - 5.

. the equation of the altitude AD is

Slope of BC =



y—5=-5(x-2)
Ly=5==-5+10
LOx+y—-15=0
—3—-5 —8 4
—4-2 -6 3

Now, slope of AC =
—3
. Slope of BE = T [ BE L AC]

—3
Since, altitude BE passes through (6, — 1) and has slope v

- the equation of the altitude BE is

y-C1=—(z—6)

LAy +1)=—-3(x—-6)
L3+ Ay -14 =0
—1-—5 —6 —3

Also, sl tAB = = =
s0, slope o 6 _2 1 >

2
.. Slope of BE = 3 ..[ CF L AB]

2
Since, altitude CF passes through (— 4, — 3) and has slope 3

.. the equation of the altitude CF is
2

y=(3) = 5z~ (—4)]

L3y +3)=2(x+4)

L2x—=3y—-1=0.

EXERCISE 5.4 [PAGE 78]

Exercise 5.4 | Q1.1 | Page 78
Find the slope, x-intercept, y-intercept of the following line:2x+ 3y —-6=0



Given equation of the lineis 2x + 3y -6 =10
Comparing this equation with ax + by + ¢ = 0, we get
a=2b=3c=-6

—a —2
.. Slope of the line = — = —
b 3
x-intercept = = (=6) =3
a 2
- i = —(—6) ,
-intercept = = =
g Ty 3

Exercise 5.4 | Q 1.2 | Page 78
Find the slope, x-intercept, y-intercept of the followingline:x + 2y = 0

SOLUTION

Given equation of the lineisx + 2y = 0
Comparing this equation with ax + by + ¢ =0,
we get

a=1b=2c=0

—a —1
.. Slope of the line = — = -
. —C 0
x-intercept= — = — =0
a 1
it ; —C 0
-intercept = — = — =
y P b 5

Exercise 54| Q 2.1 | Page 78
Write the following equationin ax+ by +c =0 form:y =2x — 4

y=2x-4
~ 2X—y —4=0istheequationinax+ by +c = 0 form.

Exercise 54| Q 2.2 | Page 78
Write the following equationin ax+ by +c =0 form:y =4



y=4
~ 0x+1ly —4 =0 isthe equation in ax+ by + ¢ = 0 form.

Exercise 5.4 | Q 2.3 | Page 78

T
Write the following equation in ax + by + ¢ = 0 form: 2 + % =1

SOLUTION

r Yy

54-121
C2r+y
S
L2x+y=4
o 2x +y—4 =0 is the equation in ax + by + c = 0 form.

1

Exercise 5.4 | Q 2.4 | Page 78

T
Write the following equation in ax + by + ¢ = 0 form: 3 %
SOLUTION
£ Y
3 2
s 2% = 3y

o 2x =3y + 0 = 0 is the equation in ax + by + c = 0 form.

Exercise 5.4 | Q 3| Page 78
Showthatthelinesx —2y—7 =0 and 2x — 4y + 5 = 0 are parallel to each other.

SOLUTION
Let m be the slope of the linex -2y - 7 = 0.

—2 1

Let m5 be the slope of the line 2x -4y + 5 = 0.



_ 2 1

M= =

Since, my = mj

.. The given lines are parallel to each other,
Exercise 5.4 | Q 4| Page 78

If the line 3x + 4y = p makes a triangle of area 24 square units with the co-ordinate
axes, then find the value of p.

&

\B{[L%}

p
' Al=.0
X [3 ]x
% 3\+4-—
Y; X _}"_'p

Lettheline 3x + 4y = p cuts the X and Y-axes at points A and B respectively.
X+4y=p

3r 4y ;
P P

- y o
-E+E—1
3 4

x ¥
a b
witha:Eaﬂdh:E

3 4



~A=(a,0) = (g,ﬂ) and B = (0,b) = (0,%)
.-.ng and DB=§
Given, A (A.OAB) = 24 sqg. units

1
E}(OJ”LXOBZE‘i

1
xR Py
3 "4

)
~ p? = 576
Lop =124

Exercise 54 | Q5| Page 78
Find the co-ordinates of the circumcentre of the triangle whose vertices are A(— 2, 3),

B(6, — 1), C(4, 3).

/ F
B(6, —1)—

D C(4. 3)

Here, A(- 2, 3), B(6, — 1), C(4, 3) are the verticals of AABC.
Let F be the circumcentre of AABC.

Let FD and FE be the perpendicular bisectors of the sides BC and AC respectively.
~ D and E are the midpoints of side BC and AC respectively.

6+4 —1+43
n D= ,
2 2

—2+4 3+3)

.-.D:{5.1}ar1dE=( 2 5



~E=(1,3)
—1—-3
6 —4

Now, slope of BC = =-2

1
.. slope of FD = By [ FD 1 BC]

1
Since, FD passes through (5, 1) and has slope 3

1
- Equation of FDisy — 1 = E[ﬂ‘: —5)

2 20y-1)=x-5
Lx—2y—-3=0 (1)

Since, both the points A and C have same y co-ordinates i.e. 3
.. the points A and C lie on the liney = 3.

Since, FE passes through E(1, 3).

- the equation of FE is x = 1. ...(ii)

To find co-ordinates of circumcentre, we have to solve equations (i) and (ii).
Substituting the value of xin (i), we get

1-2y-3=0

Ly =-=1

. Co-ordinates of circumcentre F = (1, - 1).

Exercise 5.4 | Q 6 | Page 78
Find the equation of the line whose x-interceptis 3 and which is perpendicularto the

line3x—-y +23=0.
SOLUTION

Slopeof theline3x -y +23=0is 3.
=~ slope of the required line which is perpendicularto 3x -y + 23=01is -1/3

Since, the x-intercept of the required line is 3.

.. it passes through (3, 0).



~. the equation of the required line is

—1
-0=—(x—3
y 5 (—3)
L3y =-—x+3
SoX 4+ 3y = 3.

Exercise 5.4 | Q 7 | Page 78
Find the distance of the pointA(- 2, 3) from the line 12x — 5y — 13 = 0.
SOLUTION

Let p be the perpendicular distance of the pointA(— 2, 3) fromthe line 12x -5y —13=0
Here,a=12,b=-5,c=-13,x1=-2,y1 =3

12(—2) — 5(3) — 13

\/122 3o BY
| =24 —15—13 ‘
V144 + 25
—52
13

= 4 units.
Exercise 5.4 | Q 8| Page 78
Find the distance between parallel lines9x + 6y -7 =0 and9x + 6y — 32 = 0.

SOLUTION

Equations of the given parallel linesare 9x + 6y = 7 =0 and 9x + 6y — 32 = 0.
Here,a=9,b=6,Ci1=-7and C2=-32

~ Distance between the parallel lines



@ —Ca
Va2 + b2
7 — (~32)

=7 +32

v/ 81 + 36

25

v 117

25

= units.
V117

Exercise 5.4 | Q 9| Page 78
Find the equation of the line passing through the pointof intersection of linesx+y — 2 =
0 and 2x — 3y + 4 = 0 and making intercept 3 on the X-axis.

SOLUTION

Given equations of lines are

XxX+y—-2=0 ()
and2x -3y +4=0 ..(ii)

Multiplying equation (i) by 3, we get

3x+3y—-6=0 (1)
Adding equation (ii) and (iii), we get
5x-2=0
2
SeK = —
D

2
Substituting x = 5 in equation (i), we get



2 8
- The required line passes through point (E’ E)

Also, the line makes intercept of 3 on X-axis

-, it also passes through point (3, 0).
2 8
- required equation of line passing through points (E, E) and (3, 0) is

y—5 _ T3
g8 2
Sy—8 5z—2
5 5
_8 13
5 5
o 9oy—8  SHxr—2
-8 13

13 (5y—-8)=-8(5x-2)

- 65y —104 = -40x + 16

s 40x + 65y - 120 =0

. 8x + 13y — 24 = 0 which is the equation of the required line.

Exercise 5.4 | Q 10.1 | Page 78

D(-1, 8), E(4, — 2), F(- 5, — 3) are midpoints of sides BC, CA and AB of AABC
Find: equations of sides of AABC

SOLUTION
Let A(x1, y1), B(x2, y2) and C(x3, y3) be the vertices of AABC.

Given, points D, E and F are midpoints of sides BC, CA and AB respectively of AABC.



Alxy, 1)

(-5, -3F
B(x2, 12)

D= Xo+ I3 Y2+ U3
B F 3

5 G B (szwa yi-i-yz)

2 : 2
LoXg k Xgm o 2 {I}

andy, +y3 =16 ..(ii)

Al B (m1+:r3 y1+y3)

g A 2

s (4,-2) = (ml+$3:yl+y3)
2 2

Xl +x3 =8 (i)

andyl +y3 =—4 _.(iv)

+xa Y1+
Similarly, F = = ) . Bk
2 2

o 5=y s ($1+332 Y1 +y2)

- T 2
Loy E Xy m 10 {"u"]l

andyi1+y2=—-6 ...(vi)

For x-coordinates:

Adding (i), (iii) and (v), we get
2X1+ 2X2+ 2x3=-4

SX1+ X2+ X3=—-2

Solving (i) and (vii), we get
x1=0



Solving (iii) and (vii), we get

x2=-10
Solving (v) and (vii), we get
X3=8

For y-coordinates:
Adding (ii), (iv) and (vi), we get

2y1+ 2y2+ 2y3=6

Lyr+y2+y3=3 L. (viii)

Solving (ii) and (viii), we get

yi1=-13

Solving (iv) and (viii), we get

y2=7

Solving (vi) and (viii), we get

y3=9

~ Vertices of AABC are A.(0, — 13), B(- 10, 7), C(8, 9)
a. Equation of side AB is

y+ 13 xz—0

7+13 —10—0
S y+13 T
20 —10
S y+13

C A==~
L2x+y+13=0

b. Equation of side BC is
y—7 x+10
9—7 8+ 10
Cy—T7 z+10

2 9
r+ 10
Ly—7 =
Y 9
LX— 9y +73=0

c. Equation of side AC is

y+13 -0
9+13 8—0




y+13 =z

22 8
o 8y + 130 = 22x
soAy +13) = T1x
 Tx—4y-52 = 0.

Exercise 5.4 | Q 10.2 | Page 78
D(-1, 8), E(4, — 2), F(- 5, — 3) are midpoints of sides BC, CA and AB of AABC Find: co-

ordinates of the circumcentre of AABC.

A(0,-13)

C(8, 9)

B(-10, 7)

Here, A0, — 13) B(- 10, 7), C(8, 9) are the vertices of AABC.
Let F be the circumcentre of AABC.

Let FD and FE be perpendicular bisectors of the sides BC and AC respectively.
~ D and E are the midpoints of side BC and AC.

oo (Z10+8 7T+9
B 2 2

0+8 —13+9
.-.D:{—1J8]andE:( ki + )

2 2
ZE=(4-2)
7T—9 1
Now, slopeof BC = —— = —
—10 -8 9
.. slope of FD = -9 ~[= FD 1 B(]

Since, FD passes through (- 1, 8) and has slope - 9
.. Equation of FD is



y-8=-9(x+1)

Ly=-8=-9%x-9
Sy =—9%—1 (1)
—13—9 11
Also, slope of AC = =
0—8 4

.. Slope of FE = STl [ FE L AC]

—4
Since, FE passes through (4, — 2) and has slope ETH

. Equation of FE is
—4
+2=—>(x—4
y TR

Sy +2) = -4 (x—4)

S1ly +22=—-4x+ 16

SAdx+ Tly=—-6 (i)

To find co-ordinates of circumcentre,
we have to solve equations (i) and (ii).
Substituting the value of y in (i), we get
A+ 11(-9%- 1)=-6

LA -99% -11=-6

o —95x =5

—1

19

Substituting the value of xin (i), we get

.

. Co-ordinates of circumcentre F = _—1, _—10 _
19 19



MISCELLANEOUS EXERCISE 5 [PAGES 79 - 80

Miscellaneous Exercise 5| Q 1.1 | Page 79
Find the slope of the line passing through the following point: (1, 2), (3, = 5)

Let A = (1, 2) = (x4, yq) and B = (3, = 5) = (x3, y5) say.

Slope of line AB = 20
L2 — I

=52

- 3-1

T

=

Miscellaneous Exercise5|Q 1.2 | Page 79
Find the slope of the line passing through the following point: (1, 3), (5, 2)

Let C = (1, 3) = (%1, yq) and D = (5, 2) = (x5, y>) say.

Slope of line CD = L
L2 — I

_2-3

- 5-1

-1

=

Miscellaneous Exercise 5| Q 1.3 | Page 79
Find the slope of the line passing through the following point: (-1, 3), (3, —1)

SOLUTION
Let E =(-1, 3) = (x1, y1) and F = (3, —=1) = (X2, y2) say.
Slope of line EF = P20

Lo — Iy

—1-—-3
3—(—1)



Miscellaneous Exercise5|Q 1.4 | Page 79
Find the slope of the line passing through the following point: (2, — 5), (3, — 1)

SOLUTION
Let P = (2, -5) = (x1, y1) and Q = (3, — 1) = (x2, y2) say.
Slope of line PQ = BoR
Lo — I

~1-(-5)
T 3-2

—1+5
Sl

= 4.

Miscellaneous Exercise 5| Q 2.1 | Page 79
Find the slope of the line which makes an angle of 120° with the positive X-axis.

SOLUTION

0 =120°

Slope of the line =tan 120°

= tan (180 — 60°)

=—tan 60° ..[tan(180° — B0) = —tan 6]

= — 3.

Miscellaneous Exercise 5| Q 2.2 | Page 79
Find the slope of the line which makes intercepts 3 and — 4 on the axes.

SOLUTION

Given, x-intercept of lineis 3

andy-intercept of lineis — 4

~ The lineintersects X-axis at (3, 0) and Y-axis at (0, — 4).

~ The line passes through (3, 0) = (x1, y1) and (0, — 4) = (x2, y2) say.



.. Slope of line = 20

L3 — I
—4-0
 0-3
4
T 3
4
3

Miscellaneous Exercise 5| Q 2.3 | Page 79
Find the slope of the line which passes through the points A(-2, 1) and the origin.

Required line passes through O(0, 0) = (x1, y1) and A(- 2, 1) = (X2, y1) say.
Slope of line OA = 270
Lo — I

1—-0

Miscellaneous Exercise 5| Q 3.1 | Page 79
Find the value of k: if the slope of the line passing through the points (3, 4), (5, k) is 9.

SOLUTION
Let P(3, 4), Q(5, k).
Slopeof PQ =9 ...[Given]
k—4
n—— =9
5—3
k—4
L = 9
2
k—-4=18



Miscellaneous Exercise 5| Q 3.2 | Page 79
Find the value of k: the points (1, 3), (4, 1), (3, k) are collinear.
SOLUTION

The points A(1, 3), B(4, 1) and C(3, k) are collinear.
=~ Slope of AB = Slope of BC

1-3 k-1
T 4-1 3-—-4
-2 k-1
3 1
2=3k-3

5
k= —.

3

Miscellaneous Exercise 5| Q 3.3 | Page 79
Find the value of k: the point P(1, k) lies on the line passing through the points A(2, 2)

and B(3, 3).

SOLUTION
Given, pointP(1, k) lies on the line joining A(2, 2) and B(3, 3).

=~ Slope of AB = Slope of BP

3-2 3-k
"3-2 3-1
3-k
e

)
k=1,

Miscellaneous Exercise 5| Q 4 | Page 79

Reduce the equation 6x + 3y + 8 = 0 into slope-intercept form. Hence, find its slope.

SOLUTION

Given equation is 6x + 3y + 8 = 0, which can be written as
3y=—6x—-8



V=33
N 8
Ly = —2r — —
J 3
This is of the form y = mx + c with m = -2
8 . . . ,
Ly =—2x — 3 is in slope-intercept form with slope = - 2.

Miscellaneous Exercise 5| Q5 | Page 79
Verify that A(2, 7) is not a pointon the linex + 2y + 2 =0.

Given equationisx +2y + 2 =0.

Substitutingx=2 andy = 7 in L.H.S. of given equation, we get
LHS. =x+2y+2

=2+2(7)+2

=2+14+2

=18

#R.H.S.

~ PointA does not lie on the given line.

Miscellaneous Exercise 5| Q 6 | Page 79
Find the X-intercept of the linex+ 2y —1=0

Given equation of the lineisx+ 2y —-1=0
To find the x-intercept, puty = 0 in given equation of the line
~X+20)-1=0
~X+0-1=0
~x=1
~ X-intercept of the given lineis 1.
Alternative method:
Given equation of the lineis
Xx+2y-1=0
le.x+2y=1

€L Yy
t T + SR 1

2

T
Comparing with — + % =1, wegeta=1
a

. X-intercept of the line is 1.



Miscellaneous Exercise 5| Q 7 | Page 79
Find the slope of the liney—x+ 3=0.

SOLUTION

Equation of given lineisy—x +3=0
le.y=x-3

Comparingwithy = mx + ¢, we get
m = Slope =1.

Miscellaneous Exercise 5| Q 8 | Page 79
Does pointA(2, 3) lie on the line 3x + 2y — 6 = 0? Give reason.

Given equationis3x + 2y —6 = 0.

Substitutingx=2 andy = 3 in L.H.S. of given equation, we get
LHS.=3x+2y-6

=3(2)+2(3)—6

=6

#R.H.S.

~ PointA does not lie on the given line.

Miscellaneous Exercise 5| Q 9 | Page 79
Which of the following lines passes through the origin?
1. x=2
2. y=3
3. y=x+2
4, 2x—-y=0

SOLUTION

Any line passing through originis of the formy = mx or ax + by = 0.
Here in the given option, 2x —y = 0is in the form ax + by = 0.

Miscellaneous Exercise 5| Q 10.1 | Page 79
Obtain the equation of the line which is: parallel to the X-axis and 3 units below it.

SOLUTION

Equation of a line parallel to X-axisisy = k.

Since, the lineis at a distance of 3 units below X-axis.
~k==3

=~ the equation of the requiredlineisy =— 3i.e.,y + 3=0.

Miscellaneous Exercise 5| Q 10.2 | Page 79
Obtain the equation of the line which is: Obtain the equation of the line whichiis:



Equation of a line parallel to Y-axis is x = h.

Since, the lineis at a distance of 2 units to the left of Y-axis.
~h==2

~ the equation of the requiredlineisx =— 2i.e,x+2=0.

Miscellaneous Exercise 5| Q 10.3 | Page 79
Obtain the equation of the line which is: parallel to the X-axis and making an intercept of
5 on the Y-axis.

SOLUTION

Equation of a line parallel to X-axis with y-intercept ‘k’ is y = k.
Here, y-intercept =5
~ the equation of the required lineisy =5.

Miscellaneous Exercise 5| Q 10.4 | Page 79
Obtain the equation of the line which is: parallel to the Y-axis and making an intercept of
3 on the X-axis.

Equation of a line parallel to Y-axis with x-intercept ‘h’isx = h.
Here, x-intercept =3
~ the equation of the required lineis x = 3.

Miscellaneous Exercise 5| Q 11.1 | Page 79
Obtain the equation of the line containing the point: (2, 3) and parallel to the X-axis.

SOLUTION

Equation of a line parallel to X-axis is of the form y = k.
Since, the line passes through (2, 3).

~k=3

~ the equation of the required lineisy = 3.
Miscellaneous Exercise 5| Q 11.2 | Page 79

Obtain the equation of the line containing the point: (2, 4) and perpendicularto the
Y -axis.

Equation of a line perpendicularto Y-axis i.e., parallel to X-axis, is of theformy = k.
Since, the line passesthrough (2, 4).

~k=4

~ the equation of the required lineisy = 4.

Miscellaneous Exercise 5| Q 11.3 | Page 79



Obtain the equation of the line containing the point: (2, 5) and perpendicularto the
X-axis.

SOLUTION

Equation of a line perpendicular to X-axis
i.e., parallel to Y-axis, is of the form x = h.
~h=2

~ the equation of the required lineisx = 2.

Miscellaneous Exercise 5| Q 12.1 | Page 79
Find the equation of the line: having slope 5 and containing pointA(- 1, 2).

Given, slope(m) = 5 andthe line passes through A(-1, 2).
Equation of the line in slope pointform isy — y1 = m(x —x1)
~ the equation of the requiredline is

y—2=5(x+1)
Ly—2=5x+5
~OXx—-y+7=0.

Miscellaneous Exercise 5| Q 12.2 | Page 79
Find the equation of the line: containing the point (2, 1) and having slope 13.

SOLUTION

Given, slope(m) = 13 and the line passes through (2, 1).
Equation of the line in slope pointform is

y—Yy1=m(X —X1)

=~ the equation of the required line is

y—1=13(x—-2)

~y—1=13x-26

-~ 13x -y =25.

Miscellaneous Exercise 5| Q 12.3 | Page 79

Find the equation of the line: containing the point T(7, 3) and having inclination 90°.

Given, Inclination of line=6 =90°
~ therequired line is parallel to Y-axis (or lies on the Y-axis.)

Equation of a line parallel to Y-axis is of the form x = h.
Since, the line passesthrough (7, 3).

~h=7
~ the equation of the required lineisx = 7.



Miscellaneous Exercise 5| Q 12.4 | Page 79
Find the equation of the line: containing the origin and having inclination 90°.
SOLUTION

Given, Inclination of line =8 = 90°
~ therequired line is parallel to Y-axis (or lies on the Y-axis.)

Equation of a line parallel to Y-axis is of the form x = h.
Since, the line passes through origin (0, 0).

~h=0
=~ the equation of the required lineisx = 0.

Miscellaneous Exercise 5| Q 12.5 | Page 79
Find the equation of the line: through the origin which bisects the portion of the line 3x +
2y = 2 intercepted between the co-ordinate axes.

Y
B(0, 1) .
required line
X' 7= > X
A(i. 0
¥ *
Given equation of the line is 3x + 2y = 2.
3
2 2
L Y
— + = =1
2
5 1
. . , T 7] . 2
This equation is of the form — + E =1, with a = E b =1.
a



2
. the line 3x + 2y = 2 intersects the X-axis at A (E : []) and Y-axis at B(0, 1).

Required line is passing through the midpoint of AB.

2
3 +0 0+1 1 1
.. Midpoint of AB = 2 , = | =,=
2 2 3 2

1 1
.. Required line passes through (0, 0) and (E E)

Equation of the line in two point form is

Yy—in T I

Y2 — Y1 r2 — 1

~. the equation of the required line is
y—0 x—0

1 1

So2y = 3X

oo 3x =2y = 0.

Miscellaneous Exercise 5| Q 13 | Page 80

Find the equation of the line passing through the points A(-3, 0) and B(0, 4).

SOLUTION

Since, the required line passes through the points A(-3, 0) and B(O0, 4).
Equation of the line in two pointform is
¥y~ _ T—*n

Yo — 11 o — I

Here, (x4, y1) = (=3, 0) and (x5, y5) = (0, 4)

.. the equation of the required line is




Y T+ 3

4 3
SAx + 12 = 3y
LAx=-3y +12=0.

Miscellaneous Exercise 5| Q 14.1 | Page 80

Find the equation of the line: having slope 5 and making intercept 5 on the X-axis.

SOLUTION

Since, the x-intercept of the required line is 5.
=~ it passes through (5, 0).

Also, slope(m) of thelineis 5
Equation of the line in slope pointform is
Yy —y1=m(X — X1)

~ the equation of the requiredline is

y—0=5(X—-5)
~y=5x— 25
~5x—y—-25=0.

Miscellaneous Exercise 5| Q 14.2 | Page 80

Find the equation of the line: having an inclination 60° and making intercept 4 on the Y-
axis.

SOLUTION

Given, Inclination of ine =06 =60°

- slope of the line (m) = tan 6 = tan 60° = V3 and the y-intercept of the required line is 4.
=~ it passes through (0, 4).

Equation of the line in slope pointform is

Yy —Yy1=m(X — X1)

=~ the equation of the required line is
y—4=v3(z —0)
Ly—4= V3z
“V3z—y+4=0



Miscellaneous Exercise 5| Q 15.1 | Page 80
The vertices of a triangle are A (1, 4), B (2, 3) and C (1, 6). Find equations of the sides

SOLUTION
Vertices of AABC are A(1, 4), B(2, 3) and C(1, 6)
Equation of the line in two point form is

Y-y T

Ya — 11 o — I

Equation of side AB is
y—4 r—1
3-4 2-1
y—4 r—1
RS T
Ly=4==1x-1)
LX+y=5

Equation of side BC is
y— 3 r—2
6-—3 1—2
y—3 r— 2
T3

L=1y—-3)=3(x-2)

L 3x+y=9

Since, both the points A and C have same x co-ordinates i.e. 1
- the points A and C lie on a line parallel to Y-axis.

-, the equation of side ACisx = 1.

Miscellaneous Exercise 5| Q 15.2 | Page 80
The vertices of a triangle are A (1, 4), B (2, 3) and C (1, 6). Find equations of the

medians

SOLUTION



Vertices of AABC are A(1, 4), B(2, 3) and C(1, 6)
Let D, E and F be the midpoints of sides BC,
AC and AB respectively of AABC.

A(l. 4)

B(2, 3)
Then D = 2+1,3+ﬁ): E]E)
2 2 2
E:(1+1,6+4):[1,5j
2 2

- 142 443\ (3 7
- 9 ' 9 T Ngte

Equation of median AD is

ny—4=x-1
sR-N+3=0
Equation of median BE is

y—3 T2
5—3 1—2
Cy—3 -2

2 — ¥




=1y +3)=2(x-2)
Lo—y+3=2x—4
Lo2x+ty=7

Equation of median CF is

y— 06 r—1

7 3
I-6 3-1
Cy—6  x-—1
S5 1
2 2
y—6 zx-1
© -5 1
Ly—6==-5Kx-1)
Ly—-6=-5+5
“5x+y—11=0.

Miscellaneous Exercise 5| Q 15.3 | Page 80
The vertices of a triangle are A (1, 4), B (2, 3) and C (1, 6). Find equations of
Perpendicular bisectors of sides

SOLUTION

Vertices of AABC are A(1, 4), B(2, 3) and C(1, 6)

1 3 9
~. Slope of perpendicular bisector of BC is 3 and the lines passes through (E’ E)

. Equation of the perpendicular bisector of side BC is

b2)-3(3)

C2y—9 1 /(2x-3
2 3 2

=32y =9) = (2x-3)
L2x—-6y+24=0
LX—3y+12=0




Since, both the points A and C have same x co-ordinates i.e. 1

~. the points A and C lie on the line x = 1.
AC is parallel to Y-axis and therefore, perpendicular bisector of side AC is parallel to X-axis.

Since, the perpendicular bisector of side AC passes through E(1, 5).

~. the equation of perpendicular bisector of side ACis y = 5.

3—-4
Slope of side AB = (— =—1
2—-1
. . . . 37
~. Slope of perpendicular bisector of AB is 1 and the line passes through 23 )

- Equation of the perpendicular bisector of side AB is

2 2
L2y =1 =2%x-3
L 2x—-2y+4=0
Lx—y+2=0.

Miscellaneous Exercise 5| Q 15.4 | Page 80
The vertices of a triangle are A (1, 4), B (2, 3) and C (1, 6). Find equations of altitudes of
AABC

SOLUTION
Vertices of AABC are A(1, 4), B(2, 3) and C(1, 6)

A(l, 4)

7 Y

B(2. 3) )E' C(1, 6)

Let AX, BY and CZ be the altitudes through the vertices A, B and C respectively of

AABC.
Slopeof BC=-3



1
.. slope of AX = 3 [ AX L BC]

1
Since, altitude AX passes through (1, 4) and has slope 3

.. equation of altitude AX is

1
-4d=—(x—-1
y ;1)
L3y =12 =x-1
LXx=3y+11=0

Since, both the points A and C have same x co-ordinatesi.e. 1
~ thepoints A and C lieon the linex = 1.

AC is parallel to Y-axis and therefore, altitude
BY is parallel to X-axis.
Since, the altitude BY passes through B(2, 3).

~ the equation of altitude BY isy = 3.
Also, slope of AB=-1
~ slopeofCz=1 ..[+ CZ 1L AB]

Since, altitude CZ passes through (1, 6) and has slope 1
~ equation of altitude CZis

Ly—-6=1(xx-1)

LX—=y+5=0.



