Chapter 11. Coordinate Geometry

Formulae

1. Distance Formula : The distance between
the points P (x4, y;) and Q (x3, ¥2) _

=4 ':xz_- 0P+ (2 -l
2. Section Formula : The co-ordinates of the
point which divides the line segment
joining the points P (x, y;) and Q (x5, ) in
the ratio m; : m, are

My Xy + MipXy 4 + i,
L8] + mz d ml + THZ

3. Mid-point Formula : The co-ordinates of
the mid-point of the line segement joining
the points P (x;, y;) and Q (x,, y,) are

H+xX Hitis
x £
4, Centroid Formula : The co-ordinates of the

centroid of a triangle whose vertices are A
(xq, 1 ), B (x3, Fz} and C {-1'3; yz} are

[xx +x 4% W +yz+y3]

3 ’ 3
5. Slope of a Straight Line :

(1) If the inclination of a line is 8 (= 90%),
its slope = m = tan 0.
(ii) Slope of a line through (x;, y;) and (x,,
Ya—¥y '
Xp—X;
6. Equation of a Straight Line :
(i) Equation of a line parallel to x-axis is

Y)is given by m =

y=h.
(ii) Equation of a line parallel to y-axis is
X=4d. )

(iii) Equation of a line with slope m and
y-intercept ¢ is y = mx + C.

(iv) Equation of a line through (x,, y;) and
with slope mis y -y, = m (x - x;).



7. Conditions of Parallelism and Perpendicu-
larity : Two lines with slopes m; and
m, are :

(i) parallel if and only if m; = m,.
(i) perpendicular if and only if mym; =- 1.

Formulae Based Questions

Question 1. Find the distance of the following points from origin.
(i) (5, 6) (ii) (a+b, a-b) (iii) (a cos B, a sin B).
Solution : (i) Let O(0, 0) be the origin.

Distance between
0(0, 0) & P(5, 6)

"OP = V(5-002 +(6-0)

= V25 +36=v61 units.  Ans.
(ii) LetP(a +b, a—b)and O(0, 0)

Then OP = V(a+b-0P2+(a-b-00
= Y(@+bP+(a-bp
= va? +b? + 2ab + a2 + b2 - 2ab

OP = v 2(a? +b2) units. Ans.

(iii) Let P(a cos 0, a sin 8) and O(0, 0)
Then!| OP | = +(acos®—0) + (asin 6 - 0)?
= a? cos? O + a2 sin? O
— \aZ (sin? B + cos? 0)

= aﬁ=aunits. Ans.

Question 2. Calculate the distance between A (7, 3) and B on the x-axis, whose abscissa is
11.

Solution: Here Bis (11, 0)
AB = (11-7) + (0-3)
= V16 +9
¢ = NI_Z-‘jv=5u11it5.

Question 3. KM is a straight line of 13 units If K has the coordinate (2, 5) and M has the
coordinates (x, — 7) find the possible value of x.



Solution : Using distance formula
a—x P+ ({y, -y P =d?
(x-2P2 +(-7-5PF=132
x2 —4x + 4 + 144 = 169
x2—4x +148-169=0
x2-4x-21=0
x2-7x+3x-21=0
(x-7)+3(x =7)=0

x+3)(x=-7)=0
x=7,-3

U J.llillltllll_

Question 4. The midpoint of the line segment joining (2a, 4) and (-2, 2b) is (1, 2a+1). Find
the value of a and b.

show that the points A(- 1, 2), B(2, 5) and C(- 5, - 2) are collinear.
Solution : Midpoint of (2a, 4) and (-2, 2b)is (1,

2a+1)
X:+X +
x =_Li_2 y =L212
2a-2 4+2b
1 = 2 2a+1 = >
1=a-1 2a+1 =2+Db
a=2 e 5—u2 :b
b= §°
Therefore,a=2,b=23. Ans.

Question 5. Use distance formula to show that the points A(-1, 2), B(2, 5) and C(-5, -2) are
collinear.

Solution : If using distance formula we have to
prove that A, B and C are collinear, then we have

to show :
BC = AC+ AB
Hence AB = J(5*2F+{2+1)2=\J'9+9
= m=3\6units.'.

BC = Y(-2-5 +(-5-2)
= m=@=?ﬁunits.

and AC = Y(-2-22 +(-5+1)
= M=@=4ﬁurﬁts.

as ?'ﬁ = 4ﬁ+3\ri -

= - BC = AB+ AC
= Points A,B and C are collinear.
Hence proved.




Determine the Following

Question 1. PQ is straight line of 13 units. If P has coordinate (2, 5) and Q has coordinate (X,
- 7) find the possible values of x.

Solution : Here PQ= 13

PQ? = 13
s (x=2R +(-7-5P =169
= (x-2)2=169-144
= 25=5
or (x-2)= %5
= x= 7or-3.

Question 2. Give the relation that must exist between x and y so that (x, y) is equidistant
from (6, -1) and (2, 3).

Solution : Let P(x, y). A(6, - 1) and B(2, 3) be

the given points.

Since PA = PB

So Vx-6R +(y+12 = V(x-272+(y-32

Squaring both sides

¥ +36-12x+32 +1+2y =2 +4-dx + 72
+9 -6y

= —8x+8y = 13-36-1

= -8(x-y) = -24

= -y = 3. Ans.

Question 3. The line segment joining A (2, 3) and B (6, — 5) is intersected by the X axis at the
point K. Write the ordinate of the point K. Hence find the ratio in which K divides AB.

Solution: A (2, 3) and B (6,- 5)
Intersected at X axis at K.
s y=0 or ordinate =0
K (x, 0)
Let required ratiobe a : 1
. "Ordinate of K = 0
a

®*x—5+1x
L a+1
0 =-5a+3
3
Ba = 3,a=§

- K divides ABinratoof 3: 5.



Question 4. Find the value of x so that the line passing through (3, 4) and (x, 5) makes an
angle 135° with positive direction of X-axis.

Solution : Slope of the line which makes an
angle 135° with X-axis,

m = tan 135°
= -1
5-4 1
Alsoslopem = Bzl
1
Then, o g
= x-3 = -1
x =2 _ Ans,

Question 5. Find the value, of k, if the line represented by kx - 5y + 4 = 0and 4x - 2y + 5 =
0 are perpendicular to each other.

Solution : Here, kx -5y + 4=0

-0
e ¥=5"5
k
~. The slope of the line is - .
Also 4x-2y+5=0
¥= 2x+g

~. The slope of line is 2.
Since, the given lines are perpendicular to each
other, we have

. (—E){z) e =>k=:2§. Ans.

Question 6. Find the equation of a line which is inclined to x axis at an angle of 60° and its y -
intercept = 2.

Solution : Hence, m= tanﬁ-ﬂ":ﬁ
and c= 2
The equation of line is given by
y=mx+c
Y= ﬁ.x‘+2
"q'ﬁx—y+2=ﬂ. * ﬁn{L

Question 7. Find the equation of a line with slope 1 and cutting off an intercept of 5 units on
Y-axis.

Solution: We have
Slope of the linem =1
and Y-intercept, ¢ = 5 units
The equation of line is given by
= M+

L)
Le., ¥ ﬂ.x +5
= y=x+ 5

or x-y+5 =0



Question 8. Find the equations of a line passing through the point (2, 3) and having the x -
interecpt of 4 units.

Solution : Since x-interecpt is 4 units coordina-
tes of point are (4, 0). Equation of a line passing

through (2, 3) and (4, 0) is
gy, = 2
¥H = Kz‘ﬁ{x x1)
= y-3= i':g(%:?}
= y-3 = tf(x-—Z}
=3 2y—6 = =3x+6
= Ix+2y = 12 Ans.

Question 9. The line through A (- 2, 3) and B (4, b) is perpendicular to the line 2a - 4y = 5.
Find the value of b.



H

Solution : Slope of AB

o T
+ |
W by |2

m,

]
2r-4y =5
= dy = 2x-5
1 5
= y=5x—4
1
Slope (m,) = 3
Since both lines are perpendicular to each
other
50, My, = =1
b-3 1 _ .
6 2
b-3 = -12
b = -9 Ans.

Quesﬁon 10. Given that (2, 2a) lies on
line g =3x - 6. Find the value of a.
Solution : Point {(a, 2a2) lies on the line

L B,
Z—Sxﬁ
2
2=3n—_6
= a= 3a-6
= 2a=6 .,
=2 g = 3 Ans,

Question 11. Find the equation of a straight line which cuts an intercept of 5 units on Y-axis
and is parallel to the line joining the points (3, - 2) and (1, 4).

Solution : Let m be the slope of the required
line and since the required line is parallel to the
line joining the points (3, - 2) and (1, 4).

Hence, slope of the line

: 442
- 1-3
6
-2
= -3
Also, Y-intercept ¢ = 5 units.
So, equation of the required line be

¥y =mx+c
=5 y = -3x+5
= Ix+y=-5= 0. Ans.

Question 12. Find the equation of a line that has Y-intercept 3 units and is perpendicular to
the line joining (2, - 3) and (4, 2).



Solution : Let m be the slope of required line -
2
Slope of the given line = 1 +§ 3
But the required line is perpendicular to the
given line,
Hence,

m x Slope of the given line = -1
5

= mx, = =
-2

= m=5

Y-intercept, ¢ =
" Hence, equation of the requ:red line is given
Y

y = mx+c

2
ie., y —Ex+3

=% 5y = -2x+15
= 2xr+5y-15= 0. Ans.

Question 13. Find a general equation of a line which passes through:
(i) (0, -5) and (3, 0) (ii) (2, 3) and (-1, 2).

Solution : We have the equation of a line which
passes through (x;, y;) and (x;, y;) is

¥-h = M(I xy)
(i) Putting x; =0, yl——ﬁandxz—.?: Yy =0
0-(-5)
y={=8) = 5" (x-0)
5
= ¥+h = g{x—l])
= 3y+15 = 5x
=  5x-3y-15 =0
which is the required equation. Ans.
(ii) Pul-hngxi-z,yl-?,andxz——l yg—z
2-—
y=3 = _1_2(1-2}
= y-3 = :—;{1—2}
= 3y-9 = (x-2)
= x-2-3y+9 =
= x=3y+7 =0
which is the equation of the required line.
=5 3y-9 (x 2)

= Xx—2-3Jy+9
= x=3y+ ? = Cr
which is the equation of the required line.



Question 14. Find the equation of the line passing through (0, 4) and parallel to the line 3x +
5y + 15 = 0.

Solution : Since line is parallel to
3x+5y+15=10

5y = -3x-15
-3
-3

mp = _5_

hy = Ma

== (- lines are parallel)

-3

my =

and passing point = (0, 4)

Equation of line

Y-y = m(x-x)

" y—4 =3 -0)
= 5y-20 = -3x
=5 3x + 5y = 20. Ans.
Question 15. Find the equation of a line passing through (3, — 2) and perpendicular to the
line.
x-3y+5=0"
Solution: x-3y+5 = 0
= y = x+5 ..
xr 5
¥=3*3
1
My, = e;

Since lines are perpendicular to each other

iy Xmy = =1

1

gxmg = -1
m:="'1}(3‘
"’.'.2=—3

Passing point is (3, - 2
. Equation of line
¥=y = mlx-xy)

= y+2 = -3(x-3)
= y+2 = -3x+9
=> x+y+2-9 =0
s Ix+y = 7.

Question 16. Find the equation of the straight line which has Y-intercept equal to 4/3 and is
perpendicular to 3x - 4y + 11 = 0.



Solution : Equation of the given line is

3y-dy+11=0
Slope of this line y = mx + ¢
4y = 3x + 11
3 11
V=TT
i
my = 1

Let m, be the slope of the line which is
perpendicular to the given line then

MMy = -1
3 o
Emz = -1
4
= mz=—§-

Also, Y-intercept ¢ = - .

3
Equation of the required line
¥ = myx+¢
-4 4
y=73x+3
= y = —-4x+4
= 4x +3y-4 = 0. Ans.

Question 17. Find the equation of the straight line perpendicular to 5x - 2y = 8 and which
passes through the mid-point of the line segment joining (2, 3) and (4, 5).

Solution: 5x-2y = B

2y = 5x-8
5
= Yy = ?-4
¥ =mx+c
5
m o= 5
Since lines are perpendicular to each other
my Xm = ~1
5
2)(1'111 = -1
My = —1—;
2
My = —5
Coordinates of midpoints
_2+43+5
B

Passing Point = (3, 4)
. Equation of line,
y-y1 = mx—x)

= y-4 = -_-5-2-[1-3]

By-20 = ~2x+6
21""51{ = 26, : i

by



Question 18. A line passing through the points (a, 2a) and (- 2, 3) is perpendicular to the line
4a + 3y + 5 = 0. Find the value of a.

Solution : Let m; be the slope of the line joining
at the points (a, 22) and (- 2, 3), then

_ -3
™= ay2
Also slope of the line 4x + 3y +5 =0~
-4
m1 = —E
Since, both the lines are perpendicular.
&L m]mz = —1
22-3 (-4)
= Rt g,
=) 8a-12 = 3a+6
= Ba-3z = 18
= oa = 18
il 18
“=5
3
= a = 35

Prove the Following

Question 1. A line is of length 10 units and one end is at the point (2, — 3). If the abscissa of
the other end be 10, prove that its ordinate must be 3 or - 9.

Solution : Let AB be the line of length 10 units
then A (10, y)

A _1l_2lunits B
2.-3) ' (10, 7)
= J@2-102+(=3-yP = 100
Squaring both sides
= 64+9+y*+6y = 100
= y+6y+73-100 = 0
= ¥V +6y-27 =0
= WY +9y+3y-27 = 0
o= y(y+9)-3(y+9) = 0
=5 (y+9y-3) =0 -
— y=-%ory=3
Ordinateis3 or-9. - Hence proved.

Question 2. Show that the line joining (2, - 3) and (- 5, 1) is:
(i) Parallel to line joining (7, -1) and (0, 3).
(ii) Perpendicular to the line joining (4, 5) and (0, -2).



Solution : Let m; be the s]ope of line joining
(2, -3)and (- 5, 1) then

my = 2=
Ty =T
. =l 4
- =5-2 7
(i) Let m; be the slope of the line joining (7, — 1)
and (0, 3), then
_3=-C1 4
P THEY T F

Since, m; = my, the two lines are parallel.
Hence proved.

(ii) Let m; be the slope of the line joining (4, 5)
and (0, - 2) then

" _imd—=5 7
3T 0-4 4
Mow MMy = —;x§=—1

Hence, the two lines are perpendicular.
Hence proved.

Question 3. With out Pythagoras theorem, show that A(4, 4), B(3, 5) and C(-1, -1) are the
vertices of a right angled.

Solution : Slope of BC =m; = H g
4~{~1)
Slope of CA = m2—4_[_1}-1
5-4

Also, slope of AB = my=3—=-1

Since, myms; =1 x (~1) =-1, 50, AB and CA are
perpendicular to each other.
Thus, AABC is a right angled trianlge at A.

Hence proved.

Question 4. Show that the points A(- 2, 5), B(2, - 3) and C(0, 1) are collinear.
Solution: my = Slope of AB

-3-5 B
T
m, = slop of BC
o ol o) .
g TLars
HE‘I'I.C‘E m = m:|_=—2

So, AB is parallel to BC.



But B is common to AB and BC.
Hence, A, B and C must lies on the same line.
Hence proved.

Question 5. By using the distance formula prove that each of the following sets of points are
the vertices of a right angled triangle.

(i) (6, 2), (3,-1)and (- 2, 4)

(ii) (-2, 2), (8, -2) and (-4, -3).

Solution : (i) Let A(6, 2), B(3, - 1) and C(-2, 4)
be the given points
AB = V(6-3R2+(2+1)
N9+9=+18= 342 units.
BC = V3 +2P +(-1-4F
= /25 + 252754/ 2 units.
AC = V(6+2P +(2-4¢
~ V64 +4
= \rﬁ units.
Now  AB?+BC? = (321 + (5720
= 18 + 50 =68 = AC?
AB? +BC? = ACL
Hence, the triangle is right angled at A.

Hence proved
(i) Let A (-2, 2), B(8, — 2) and C(- 4, - 3) be

the given points
AB = V(8422 +(-2-2)
— /116 units.
BC = V(8+4P +(-2+3¢ ~
= vy 145 units.
AC = y(-2+4P +(2+3)
~ /29 units.
Now ABZ+ AC? = 116+ 29
; — 145 =B(?

Since AB? + AC? = BC?
Hence, the triangle is right angled at A.

Question 6. Show that each of the triangles whose vertices are given below are isosceles :
(I) (81 2)1 (51_3) and (OIO)
(“) (016)1 ('51 3) and (3/1)



Solution : (i) Let A (8, 2), B(5, - 3) and C (0, 0)

be the given point
Then AB = V(8-5)2+(2+3)
= V9 + 25=/34 units.

BC = V(5-0)% +(-3-0F

= 425—+9:@th5. 5
AC = V(8-0)%+ (2-0)2

= 64+ 4=/68. units.

Here AB = BC=v34.

Hence, the triangle is isosceles.

(ii) The given points are A(0, 6), B(~5, 3) and
C(3, 1)

Then AB = V(0+5)+(6-3)
= /25 + 9= /34 units.

BC = Y(-5-3P +(3-1)7
= V64 + 4=/68 units.

Also AC = V(0-32+(6-1)
= '\H'QTES:H'_BZuniB.

Since AB = AC=v3
Hence, the triangle is an isosceles.
Hence proved.

Question 7. Show that the quadrilateral with vertices (3, 2), (0, 5), (-3, 2)and (0, -1) is a
square.

Splution = Let A(3,2), B(0,5), C(-3,2) and
D(0, — 1) are the vertices of quadrilateral.

Now AB = V(3-0)2 +(2-5)

= +/18 units.
= AB? = 18 -
BC = V(0 +37 +(5-27
= 18 units.
= BC? = 18
CD = V(=3-02+(2+1®
= /18 units.
= CD? = 18
Also  AD = Y(@E-0Z+Q2+1)
= /18 units.
=  AD? = 18
Here AB = BC=CD=DA -
= \ﬁgunits.
Also AC? = (3+3P +(2-2)
AC? = 36
or BD? = (0-0P +(5+10

36



= Diagonal AC =BD
Hence, ABCD is a square. Hence proved.

Question 8. Show that the points (a, a), (-4, —a)
and (- aV3, m@] are the vertices of an equilateral
triangle.

Solution : The given points are let _
A(a, a), B(-a, - a) and C (- Y3, a3).
AB = V(—a-aP+(-a-ap
= \[4a? + 4a? = 212 a units.
BC = '\f{,.ﬂ 3+aR+(@V3+a)?
= ‘\,13;.-2+51-2\|'_3a2+3a2+n2+2 V32
= /842 = 224 units.
and CA = V(@V3-aP+(-aV3-ap
= 32+ @2-232 + 3@ + @+ 2 V3
/842 = 2124 units.
as AB = BC=CA =2}{5a_

= AABC is an equilateral triangle.

Hence proved.

Question 9. If the point (X, y) is at equidistant from the point (a + b, b - a) and (a-b, a + b).
Prove that ay = bx.
Solution : Given that (x, y) is equidistant from
the points (@ + b, b—a)and (a—b, a + b).
Hence, distance of (x, y) from both points will
be same.
Hence, \I[{y—b+¢r)2 +(x—a-bp
' =N(y - —bP +(x-a+by
On squaring and expanding :
v+ b +a2—2by—2ab + 2ay + x2 + a2 _
+ b - 2ax + 2ab - 2bx
=32 +a? + b -2ay + 2ab — 2by + x% + a2
+ b2 = 2ax - 2ab + 2bx
2ay—2bx = 2bx -2ay
day = 4bx
= |_ay =bx Hence proved.

Question 10. Prove that A(4, 3), B(6, 4), C(5, 6) and D(3, 5) are the angular points of a
square.



Solution : Now
AB = v (4-62 +(3-4)

= V4 +1 =5 units
BC = V(6-52+(4-6P=v1+4
BC = /5 units |
CD = VE-3P +(6-5)=v4+1
CD = +/5 units
Also DA = \(4-32+(3-592
= v1+4=45 E
DA = V5 units
So AB = BC=CD=DA.
4-3 1
anslamanB=m1=5_4:2
6-4 2
ElprDfEC=m2 =E|_:ﬁ-=..._1
5-6 1
SlnpeafCD—ﬁrr?g:E*E:}
5-3 2

5||::-1::ne-n:lﬂ:l'-'eﬂ'n.=r1'*a',,,=5—4=ri

Since my = my and m; = iy

S0 AB Il CD
and BC II DA.
1 2

Alsﬂr m;mz == E "-—1=_'1

Therefore, AB L BC
.. ABCD is a square. Hence proved.



Question 13. P and Q are two points whose
-2
coordinate are (at?, 2at), % ’Tu

{a, 0). Prove that o + == is constant for all values

and 5 is the point

of t.
Solution : The given points are P(at?, 2at),
Q (% -_Tzu) and S(a, 0)
Now, SP = v (af2 - a)? + (2at - OF
' = Va2(th +1-2£) + 4222
- afAr1+28

av (2 + 17
a2 + 1) units.

a ' -2a :
Also, S0 = [t_z_ﬂJ +[T-[I)
1 2 | 44
ptl=g |*g
afi 2
e\ a+l+g

2
a (:1+1]

Question 14. Show that the points A(1, 3), B(2, 6), C(5, 7) and D(4, 4) are the vertices of a

il

spP

i

rhombus.
2
PR | 1 1x#2
Now ﬁ*s_d = a[ﬂ+ﬂ+a(t2+1)
(1+#)
T alP+1)
i 4
SPTSQ = a.



Solution : To
show that ABCD is a
rhombus,iti s
sufficient t~ show that

(i) ABCD is a par-
allelogram i.e., AC
and BD have the same
mid point.

A(1.3) B(2.6)

(ii) A pair of adjacent sides are equal.

1+53+7
a2 T2

il

Now, midpoint of AC

&
= (3, 5).
oo o 4+24+6] .
Midpoint of BD _( =g )
= (3, 5).
Thus, ABCD is a parallelogram.

2-1)2+(6-3)
1+9 =10 units.
BC? = (5-202+(7-6)

Also AB?

Therefore AB? = BCZ = AB=BC
I—Iehce, ABCD is a rhombus.

Figure Based Questions

Question 1. If the line joining the points A
(4, - 5) and B(4, 5) is divided by the point P such
that 2 =2, find the coordinates of P.

Solution: A(4, - 5), B(4, 5)

, AP 2
Given AB = 5
AP 2
‘ PB " 3
WL 3 :
A B
(4, -5) 4,5

Let coordinate of P(x, jﬂ-



Question 2. Determine the ratio in which the line 3x + y - 9 = 0 divides the line joining (1, 3)
and (2, 7).
Solution : Supposethelineiix +y-9=0
divides the line joining A(1, 3) and B(2, 7) in the
ratio of A : 1 at point C.

| 2h+1 TA+3
Cmrdhmﬂsof(‘:[l_bl '1+1]

Butpotntclusuntl'lelmeax +y-9=0.
Therefore,: ‘

2 +1 7A+3 '
3(1“ )*(1«_»1_ ] ol

= ﬂ.+3+.?1+3-91-9-.-ﬂ

=  4A-3=0
= - J.=%'
The required ratio = A:1
: .= 3:4.- Ans

Question 3. The midpoint of the line segment AB shown in the diagram is (4, - 3). Write down
the coordinates of A and B.
Solution: Let the coordinates of A and Bare (x, 0) and (0, vy).

: ‘ ; 3 +nx i =+
g x“"?n=+_ﬂ%y“m—r¥+?l
m=2n=3" "
I = 4:552“4
N =*5r!l’1=' A
2x4+3>¢4 8+12 20
"‘,2+3;_,5 o
L 2%X543X=5,
SN v

_10-35 -5

5 5 '
:. Co-ordinatesof Pare (4,~1). . Ans.




¥
2rif. Uil heaasdl vy

f v RS S L
T I e o e e

B (0,

Yf
Thus, the coordinates of inidpoints of

x+0y+0
*""E‘:[z' 2]

-(34)

According to question, the coordinates of nud-
point = (4, - 3)

=4 x=8

RIfE B

= _3|f y=—nﬁ

-

-, The required points are (8, 0) and {0, - B).

Question 4. The centre ‘O’ of a circle has the coordinates (4, 5) and one point on the

circumference is (8, 10). Find the coordinates of the other end of the diameter of the circle
through this point.

Solution : Let (x, y) be the coordinates of the
other end of the diameter of the circle.

{ B
@, 10) ?4. 5 ¥

Since, centre is the midpoint of the diameter of
the circle.

So coordinates of midpoint of diameter

. (B+x 10+y

AE“(T' 3 J
' ButO{4, 5) is the centre hence N
o B%‘-;as:-x;a-sﬂ.

Also m—;'i = 5= y=10-10=0..



Hence (0, 0) be the coordinates of the other end.

Question 5. In the following figure line APB meets the X-axis at A, Y-axis at B. P is the point
(4, -2) and AP : PB = 1 : 2. Write down the coordinates of A and B.

Solution :.Let (x, 0) and (0, y) be the
coordiantes of A and B respectively.

Point P divides AB in the ratioof 1: 2.
So coordinates of P

_1x0+2xx
1+2

X' A“ > X
(0, ) B )

—

'

= 2x = 4x3

= x=6

2x0+1xy

i S

= -6 =y

=:n y = =6

Hence, the coordinates of A and B are (- 6, 0)
and (0, 6) respectively. Ans.

Question 6. The three vertices of a parallelogram taken in order are (-1, 0), (3, 1) and (2, 2)
respectively. Find the coordinates of the fourth vertex.



Solution ; Let ﬁl{— 1, ﬂ], e 1 Ci(22)
B (3,1), C (22) and v
D (x, y) be the vertices of

a parallelogram ABCD ﬁ
taken in order.

Since, the diagonals A(-1,0) B(3,1)
of a parallelogram bisect each other.

So, coordinates of the mid point of AC =
coordinates of mid point of BD .

-1+20+2| 3+x y+1
= "'"_2 ’ 2 pord 2 r z

1 _|3+xy+1
B

2 =%=:r xr=-2
Also %121:’".1;"'1:2
= y=1

The fourth vertex of parallelogram = (- 2, 1).

Question 7. Find the equation of a straight line which cuts an intercept - 2 units from Y-axis
and being equally inclined to the axis.

Solution : Since, the required line is equally
inclined with coordinate axis, therefore, it makes
either an angle of 45° or 135° with the X-axis.

So, its slopeis m = tand5°=m= 1

or m=tan 135°* = m=-1
-2

Y-intercept, c

35° 450

3]
\ ‘
C (0,-2)

Y!

-

Hence, the equation of required lines are

y' = MY +cC
Le., y=lx-2ory=-1x-2
= y=x-2ory=—-x-2
=5 " x-y-2 =0or x+y+2=0. Ans.



Question 8. In AABC, A (3, 5), B (7, 8) and C (1, - 10). Find the equation of the median
through A.

Soiuﬁon: Coordinates of
7+1 8-10
D( 2 ' o ]—{4,—1]

(Midpoint formula)
A (3, 5)

B

c
T8 gy (1-10)

Now equation of AD (Median through A)

y-5 = '_41__35Ix-3]
(Two point form)
y-5 = —6(x—3)
y-5 = —6x+18
or 6Gx+y-23 = 0. B Ans.

Question 9. The figure alongside (not drawn
to scale) represents the lines y =x + 1 and y = V3x -
1.

(i) Find the angle which the line y = x + 1
makes with X-axis.

(ii) Find the angle which the line y = V3x - 1
makes with X-axis.

(iii) Determine angle 8.
(iv) Find the point where the liney =x + 1
meets X-axis.



(v) Find the point where the line y = \r 3x-1
meets Y-axis.

Solution : (i) y=x+1

= m; = tan 6; = 1 =tan 45°

= 8, = 45°. Ans.
(i) y = V3x-1

= m; = tan B; =y 3 = tan 60°

= 0, = 60°. : Ans,
(iii) .~ 0 = 0,-9,.

(" Exterior £ = Sum of interior opposite £s)
= B0° -45° =15" Ans,
(iv) Puty=0in y=x+1, we get

0 = x+1
= x=-1
:. The required peintis (-1, 0). Ans,
(v) Putx:ﬂiny=ﬁx—1',wegety=-1
». The required point is (0, - 1). * Ans.

Question 10. In the adjoining figure, write
&Y ) o

Y

(i) The coordinates of A, B and C.
(ii) The equation of the line through A and | |
to BC.
Solution : (i) A=(2,3),B=(-1,2),C=(3,0).
2 - 2-0 2
(ii) Slope of BC = i’iL—h:J; ol T
_ -1
m o=
Since lines are parallel
- m = m

Hence, m; = —

and passing through point (2, 3)
"." Equation of line isy—y; = m; (x—x;)

-1
2 (¥-2)

-x+2
8. Ans.

B [ bt 13

required line is y -3

2y -6
x+2y

nn



Question 11. In the figure given below, the line segment AB meets X-axis at A and Y-axis at
B. The point P (- 3, 4) on AB divides it in the ratio 2 : 3. Find the coordinates of A and B.

| |
Solution : AP:PB = 2:3
Let A (x, 0) and B (0, y)
Y
B{0.¥)
x
A 2 E 3 1B
(%, 0) 43, 4} (0, v
By section formula
2xﬂ+3xr_ 3
2+3
=5 Jxr = =15
x=-5
2xy+3x0
HJ'ld 7+3 F— ‘1-
= 2y = 20
O |
=» y =10
Coordinatesof A = (x,0) = (-5, 0)
and B = (0,y) = (0, 10).

Question 12. Determine the centre of the circle on which the points (1, 7), (7 - 1), and (8, 6)
lie. What is the radius of the circle ?



Solution : Let P(x, y) be the centre of the circle
and A(1, 7), B(7, — 1) and C(8, 6) be the given
points.

Ci{8 6)

A(LT)

Then PA = PB=PC = radius

= PA? = PB2=PC2=12

o (e—1P +{y-7P =1 - i)
(x-7R2+(y+1R =1 ...{ii)

Also  (x-8)+(y-6)" = 1 (i)

Subtracting (ii) from (i)

(2 +1-2x+12 + 49— 14y)
~(P+49-1dx+y2+1+2y)=0

= . 12x-16y = 0
3
¥y =% ' . (iv)
Subtracting (iii) from (ii)

= (2 +49-1dx+ ¥ + 1 + 2y)
~(x> +64-16x + 2 + 36— 12y) =0
= 2x + 14y -50 = 0

= x+?(gx)—25

=0
= x =4
. 3 3
From (iv) y = 41_4}(4
y = 3
The centre is P(4, 3).

Also radius, r = I-’A‘éﬁiii-l}’l'[a—?ﬁ



Question 13. Find the image of a point (-1, 2) in the line joining (2, 1) and (- 3, 2).
Solution : Let D{a, B) be the image of point
C(~1,2) in the line ]nmmg the points A(2, 1) and

B(-3, 2).
Since, AB is the perpend:mﬂar bisector of CD.
So, Slope of AB x Slope of CD = -1
21 B-2 - .
= —3-2xa+1
B=2 4 v
N e . e
= B-2 = 5u.+5 ‘v
=» —B+?— = adh)
i:c(.j,z} - ’
A1) Tw B32)
{0 (o B)
Equation of line AB, ‘2 :
y-1= 3~ 2(1' 2)
= y-1= __—5(x+2}
= -5(y-1) = x-2
= ~2+5y-5 =10
= x+5y-7 =0 ..(ii)
e of CD L5 s lies on
S:nu:e,nudpum o 2
AB. ;
e-1 {B*+2} - _
5 +5[ 2 } 7=10
= oa-1+5p+10-14 =
= o+58-5 =0 ...(iii)
Solving (i) and (iii), we get
ﬁandﬁ 16

g

< 15 16
Hence, coordinates of Dare|--7+77 | Ans.
13 13
Question 14. The line through P (5, 3) intersects Y axis at Q.
(i) Write the slope of the line.
(ii) Write the equation of the line.



(iii) Find the coordinates of Q.
.. =y :

% ;
Solution ;
(i) m = tan B =tan 45°
m 1
¥
F
X - EI/
a
/|
Yf "

(ii) Equation of line PQ
y-y = mx-x)

y—.?t =L1{I—5:l
¥y-3 =x-5

= x-y-2=20

(iii) Equation of PQ is

. x-y-2 =0

Put x = 0 (coordinates of Q)
-y-2=10

= y=-2

So, coordinates of Q (0, - 2).

Question 15. Find the value of ‘a’ for which the following points A (a, 3), B (2, 1) and C (5, a)
are collinear. Hence find the equation of the line.



Solution : Equation of line passmg through AC

is
y-3) = ( ](x a)

As if A, B and C are callinear than B will
satisfy it, i.e., ;

- a— '
A(a, 3) 82,1 €53
- {1-'3‘} ’_", 5_@’){2‘“] ,
~2(5-a) = (a-3)(2-a)
=10+28 = 20-6-42 +3a
S @-Z%a-g=0
P-dg+a-4 =0 . -
al@-4)+1(a-4) =0

@-$H@+1) =0
= g = 4or-1. Ans.

Thus, requmed equatmn.ufst:mghl line is

{y‘ 3} ( J(I 4

yae [Ufio

x=y-1=20 _
@_3}‘[' ]{JHU
u 3) = ( 1&+1J :

ti e 1_‘_;. o A £ ]‘: o FTiEA
y—«?r-_"'"f,t*ﬂ
el g dnnd ¥

x+3y-7 =0, ; Ans.

Question 16. If the image of the point (2,1) with respect to the line mirror be (5, 2). Find the
equation of the mirror.



Solution : Let CD:be:the line mirror with slope

ny. ]
“H’if- 1} .
i ' —]" #*
¢ 1 ¢
» '.'l r.:r.ﬂl{!.ﬂ: %

Now the e’ of the i g AG, 1)and

B(S, 2).
SRS o
s Nty
Since CD L AB
So, 1I:I':|1!I‘I-:.,- -1
. 1:
b m Xy = ~1 i
= m, :.-3

Eﬁuaﬂmtsﬂh&'ﬂﬁmr CD, :
y=-n = m(’{f—xl}

3 , 7
= !"_i -_—3(.1:—2]

3 21
= y-i = “314‘?
= 2y-3 = -6x+21

= 6x+2y-3-21 = 0
= 6x+2y-24 =0
or Ix+y-12 = 0. Ans.



Question 17. The vertices of a triangle are A(10, 4), B(- 4, 9) and C(- 2, -1). Find the
Solution : Let AD, BE and CF be the three
altitudes of AABC then
- - AD 1 BC
BE L CA -
and CF 1 AB.

-A(10,4)

c
-:5-4,91 D 2
- Z4-8
Slope of BC = ) 4=—5
Since . AD 1 BC
Slope of BC x slope of AD =-1
s = Shot
Therefore AD 1 BC
Since, AD passes through A(10, 4)
So, equation of AD is
' y-y1 = mx-x)
" 1 -
y-4 = E(xwl[]} L

= 5?"“2” = I_—ln

= x~5y+10 = 0 : i)
. 4+1 -5

Now, Slope of AC = 1575 =177

Since BE L AC

Slope of BE x Slope of AC =-1

So, SlopeofBE = —ot=— -



Equation of BE which passes through B(- 4, 9)
is ) "

y-y = mx-x)
y-9 = —]E.}—z{x+4]

or 12x+5y+3 =10 ..{ii)
| fAB = i Ml
Now Slope o = 10+4"14
Since CF L AB.
So, 5
Slope of AB x Slope of CF = ~1
= —iﬁixﬁlcpeoch=—l
14
= Slope of CF = =~

Equation of CF which passes through C(-2, -1)
18
y=y = mx—x)

y+1 = -15‘—1{x+2]
= 14x-5y+23 = 0 ... [iii}
Thus, the equation of altitudes of AABC are
x=5y+10 =0
121+5y+3 =0
and 14x-5y+23 = 0. Ans.

Question 18. Given equation of line Ly isy = 4.
(i) Write the slope of line, if L, is the bisector of angle O.

(ii) Write the coordinates of point P.
(iii) Find the equation of L,

'\r’ .~
F 3 L2
P P/ .
L1 32 Ll
K"‘i—‘-“‘ 0 e x
v
Y.’
Solution : Equation of L, is y = 4 (given)
(i) As L, is bisector of O

= L, is inclined at an angle of 45° with XX’
Slopeofl;, = m=tan45°=1
Y

&

4l
-



(ii) SlopeofL; = i%g:n =3 =x=4
So coordinates of P are (4, 4).

(Since the slope of L, is 1, L, = PM = OM)

(iii) L, passes through O (0, 0), P (4, 4) and has

slopem =1
-, Equation of L, is
y-y = m(x-x)
y-0=1(x-0)
or ¥y=x
or x-y = 0. Ans,

Question 19. From the adjacent figure:
(i) Write the coordinates of the points A, B, and

(i) Write the slope of the line AB.

(iii) Line through C, drawn parallel to AB,
intersects Y-axis at D. Calculate the co-ordintes of
D.

Solution : (i) Coordinates of the points A, B
and C are (1, 3), (-~ 3, - 2) and (3, 0) respectively.

. =2<d 5

(ii) Slope of AB = —3— =7

(iii) Line through C(3, 0) and parallel to AB.

2

Slope = g

» Equation to the line is
y-y = m{x-x)

y—0 = i (x-3)
4y = 5x-15
This line intersects Y-axis at D.
-. On solving
4y = 5x-15
and x = 0, (Equation to Y-axis)
We get, 4y = -15
15
¥y=-3

' -15
». Coordinates of point D are ({}, ------ = J Ans.



Graphical Depiction

Question 1. Given a line segment AB joining the points A (- 4, 6) and B (8, — 3). Find:
(i) the ratio in which AB is divided by the y- axis.

(ii) find the ordinates of the point of intersection.

(iii) the length of AB.

i
=
e
4
|

1
|

X A.l
2
of

[
HiE:
A
Bl JE W

Y
A(-4,6),B(8-3) -
Letratiobe k: 1 .
(i) Where the y-axis divide AB, x=0"
X, + My ;
my +m,
kxB+1x(-4)
k+1

X ==

= k=

|
&
ol = o

2=

So, ratiobe1:2

N ~ 1x(=3)+2x6
(ii) Now, B T—

So, point of intersection (0, 3)
(i) AB = VE+HI+(-3-6)
= VA +(-97

V144 + 81 = 225
15 units.

Il



