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1. (i) Here, x; =2, y; =3 and x, =4, y,=1
The required distance

= =30+ (y2 - 11)? = (4 -2)% +(1-3)?
=22 +(-2)* = V4 +4 = 8 = 2J2 units

(if) Here,x;=-5y,=7andx,=-1,y,=3
The required distance

= Y =5+ (2~ 1) = -1 = (B +(3-7)

= J(<1+5)% + (~4)2 =16+ 16 = 42 units

(iii) Herex;=a,y;=band x, = -a,y,=-b
The required distance

= \/(xz —x)? + (g2 - )’ = \/(—ﬂ —a)’ +(-b—b)’
= J(-2a)? + (-2b)? = V4a? + 47 = [4(a + }?)

= 2\/(112 + bz) units

2. Part-I
Let the given points be A(0, 0) and B(36, 15).

Then, AB = /(36 —0)2 +(15-0)2 = /(36) + (15)2
= 1296 + 225 = /1521 = v/39% = 39 units

Part-II
The given situation can be represented graphically as
shown in the figure given below.

Y,

B(36, 15)

©,0) 15 km

Al 36 km

‘YV

We have A(0, 0) and B(36, 15) as the positions of two
towns.

Now, AB = \/(x2 -5+ (2 - 1)
= (36 - 0)2 + (15— 0)? = 39 km.
3. Letthe given points be A(1, 5), B(2, 3) and C(-2, -11).

Clearly, A, B and C will be collinear, if
AB+BC=ACorAC+ CB=ABor BA+ AC=BC

Here, AB=/(2-1)?+(3-5)?

=12+ (=22 =1+ 4 = /5 =2.24 units (Approx.)
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BC = (-2-2)2 + (-11-3)?

= J(-4)? +(-14)? =16+ 196 =212 = 2/53

=14.56 units (Approx.)

and, AC = /(-2 -1)2 + (-11-5)?

= (-3)? +(~16)? =9+ 256 = /265 units
=16.28 units (Approx.)

Since, AB+BC#AC, AC+ CB#ABand BA + AC#BC
A, B and C are not collinear.

4.  Let the given points be A(5, -2), B(6, 4) and C(7, -2).
Then, AB = /(6 — 5) +[4 — (-2)2
=J(1)% +(6)> =1+ 36 = /37 units

BC = (7 -6)2 + (-2 — 4)2
= J(1)? +(-6)* = 1+ 36 = /37 units

and AC = (7 -5 +[-2—(-2)

= J(2)> +(0)® =4+ 0 =2 units

Since, AB = BC
AABC is an isosceles triangle.

5. The coordinates of given points are A(3, 4), B(6, 7),
C(9,4) and D(6,1)

AB=/(6-3)*+(7 - 4)?
= /(3% + (37 =99 = V18 = 3V2 units

BC =J(9-6)% + (4-7)

= 32+ (-3)% =9+ 9 = /I8 = 3J2 units
CD = (6 -9)? +(1-4)?

= J=3)2 +(=3)% =9+ 9 = I8 = 342 units
AD = /(6 -3)* + (1 - 4)?

= J3)2 + (-3)% =9+ 9 = VI8 = 32 units

AC =J(9-3)% +(4-4)? = J(6)* +(0) = 6 units

and BD = /(6 6)% + (1-7)2 =4J(0)? +(~6)* = 6 units
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Since, AB=BC=CD = AD i.e., all the four sides are equal.

and also, BD = AC i.e., both the diagonals are also equal.
ABCD is a square.

Thus, Champa is correct.

6. (i) Let the given points be A(-1, -2),

and D(-3, 0).

Now, AB =/(1+1)% +(0+2)?
=(2)? +(2)* = V4 +4 = /8 units
BC =(-1-1)2 + (2—0)> = 4+ 4 = /3 units

B(1,0), C(-1, 2)

CDz\/(—3+12 =4+ 4 = /8 units
DA = \/ 1+3 =4+ 4 = /8 units
AC = J(-1+1)2 +(2+2)2 =0+ 4% = 4 units
BD = (-3 -1)2 + (0 0) = \/(~4)? = 4 units

Since, AB = BC=CD = DA i.e., all the sides are equal,

and also, AC = BD i.e., the diagonals are also equal.
ABCD is a square.

(if) Let the given points be A(-3, 5),

D(-1, -4).

Now, AB = /[3—(=3)]2 + (1-5)

= 6% +(—4)? = /36 + 16 = /52 = 24/13 units
BC =(0-3)*+(3-1)*> =9+ 4 = /13 units

CD = (-1 - 0)2 + (-4 - 3)2 = J(-1)> + (-7)?

B@3, 1), C(0, 3) and

=41+49 = \/% units
DA=\[-3-(- (4P = (-2 + (9

=4 + 81 = /85 units
AC=\J[0-(-3) +(3-5)> = {(3) +(-2)°
=9+ 4 =13 units
and BD =/(-1-3)2 + (-4 -1)2 = |/(-4)?
=16 + 25 = /41 units

Here, we can see that [ \/ﬁ + \/ﬁ = ZJE]
AC+BC=AB

= A, B and C are collinear points. Hence, ABCD is not
a quadrilateral.

(iii) Let the given points be A(4, 5), B(7, 6), C(4, 3) and
D(1, 2).

Now, AB=1(7-4)%+
BC =\/(4-7)* +(3-6)2

+(-5)°

(6 52 =/3% +1% = V10 units

= (=3 +(-3)” = V18 units
CD:\/(1—4)2 +(2-3)% = \/(—3)2 +(-1)2 =10 units
DA = \J(4-1)% +(5-2)2 =y/9+0 = /I8 units

AC =J(4-4)2 +(3-5)% = J0+(-2)* =2 units
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and BD =/(1-7)% +(2-6)% =+/36+16 = /52 units
Since, AB = CD, BC = DA i.e., opposite sides of the given
quadrilateral are equal, and also, AC # BD, i.e., diagonals
are unequal.

ABCD is a parallelogram.
7.  We know that any point on x-axis is of the form
(%, 0).

Let the required point be P(x, 0).
Also, let the given points be A(2, -5) and B(-2, 9).

Now, AP = /(x—=2)> +[0— (-5)P
= Jr=22+5% = x> —4x+4+25 = Jx? —4x +29
and BP =[x —( —2)]2 +(0—9)2

= J(x+2)% +(=9)2 =Vx? +4x+4+81 =Vx? +4x +85
Since, A and B are equldlstant from P.

AP =BP

= Va2 —4x+29 = 2% +4x+85

—4x+29=x%+4x+85

5 _

U

= -8x=56 = x=—

.. The required point is (-7, 0).
8. The given points are P(2, -3) and Q(10, ).

PQ = (10-2)* +[y - (-3)
= 8+ (y +3)
But PQ =10

Jy2+6y+73 =10

On squaring both sides, we get Y2+ 6y +73 =100
2 -
=i + 6y -27=0
= P-3y+9y-27=0 = (y-
= y=3ory=-9
. The required values of y are 3 and -9.
9. Here,QP = /(5 0)2 + (-3 —1)% = /5% + (—4)?
= V/25+16 = /41 units
and QR = +/(x - 0)? + (6 — 1)
= Vx? +52 =Jx? 425 units
QP=QR

V41 =+x? + 25

On squaring both sides, we get x* + 25 = 41
= =16 = x=14
Thus, the point R is (4, 6) or (—4 6)

Now, QR = /[(#4) - (0)2 + — 16+ 25 = /41 units
and PR =,/(4-5) +(6+3) or\/(—4—5) +(6+3)>

= PR=+1+81or81+81

= PR =+/82 units or 92 units

=64+ +6y+9 =y  +6y+73
[Given]

3y +9)=
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10. Let A(x, y), B(3, 6) and C(-3, 4) be the given points.
Now let, the point A(x, y) is equidistant from B(3, 6) and
C(-3, 4).

Then, we get AB = AC

= JB-x2+(6-y)> =(-3-2)+(4-y)

On squaring both sides, we get

(B-x+ (6-1)7 = (B3-x)+ (4-1)’

9+ 17 -6x+36+1y -12y=9+x*+6x+16+1* -8y
-6x-6x+36-12y-16+8y=0

-12x-4y+20=0 = -3x-y+5=0

3x +y - 5=0, which is the required relation between

and y.

1. Let the required point be P(x, y).
Here, the end points are (-1, 7) and (4, - 3)
Ratio=2:3=m;:m,
_ Xy + Xy

suu Ul

my + L)
_(2x4)+3x(-1) 8-
2+3 5
MYy + 1Yy _ 2x(=3)+(3x7)
my + ny
—6+21 15 _
5 5
Thus, the required point is (1, 3).
2. Let the given points be A(4, -1) and B(-2, -3).

and y =

A } } B
4-1) P Q (-2,-3)
Let the points P and Q trisect AB.
ie, AP=PQ=QB
i.e., P divides AB in the ratio of 1 : 2 and Q divides AB in
theratioof 2: 1.
Let the coordinates of P be (x, y).

_mgXy +1mpxy  1(-2)+2(4)  -2+8

= S =2and
m1+m2 1+2 3
_myys tmyyy U3 42x (1) _3-2_ -5
m1+m2 1+2 3 3

The required coordinates of P are (2, %5) .
Let the coordinates of Q be (X, Y).

X = myXy +mpxy _ 2(-2)+1(4) _ —4+4 _0
My + My 2+1 3
2+1 3 3

mq + my
-7
The required coordinates of Q are (0, ?)

3. Letusconsider ‘A" as origin, then
AB is the x-axis and AD is the y-axis.

Now, the position of green flag-postis (2, %) or (2,25).

and, the position of red flag-post is (8, %)or (8,20)-

Distance between both the flags
= J(8-2)2+ (20 - 25
=62 +(-5)% =36 +25 = /61 m

Let the mid-point of the line segment joining the two
flags be M(x, ).

2+8 25+ 20
x=——andy=—7—
2 2
M
(2, 25) (x, v) (8, 20)

= x=5andy=225
Thus, the blue flag is on the 5% line at a distance 22.5 m
above AB.

4. Given, points are A(-3, 10) and B(6, -8)

Let the point P(-1, 6) divides AB in the ratio k : 1.

Using section formula, we have

6k—3 —8k+10 iSO

(-1,6) —( i1 kel ) A(-3,10) B(6,-8)

6k—3 —8k+10
= P =-1 an Kl =6
= 6k-3=-k-land-8k+10=06k+6
= 7k=2and14k=4

2

= k=7 ,
- Required ratio is 7 lie,2:7.
5. The given points are A(1, -5) and B(-4, 5).

Let the required ratio be k : 1 and the required point be
P(x, y).
Since the point P lies on x-axis,
Its y-coordinate is 0.

M Mgy g Yy ¥ oYy
m1+m2 m1+m2
=k(—4)+1(1) and0=5k_5
k+1 k+1
—4k+1 5k -5
= x= =
k+1 k+1
= xtk+1)=-4k+1land5k-5=0=>k=1
= x(1+1)=—4+1 [ k=1]
= 2x=-3 = x_—é
2

- The required ratio is 1 :1 and coordinates of P are
(=)

2
6. Let the given points
are A(1, 2), B(4, y), C(x, 6)
and D(3, 5).
Since, the diagonals of a
parallelogram bisect each
other.

The coordinates of P
are

D3, 5) C(x, 6)

A(1,2) B(4,y)

x+1 3+4

X = =
2 2




_6+2
2

= x+1=7=x=6and Y:SJFTy

= 5+y=8=y=3
. Therequired values of xand y are 6 and 3 respectively.

A(x, y) @ B(l, 4)
diameter be A(x, y) and '
B(1, 4).

The centre of a circle bisects the diameter.

=3

7. Here, centre of the circle
is O(2, -3).
Let the end points of the

-2

And, - 3= yz Sy+d=—6=y=-10
Hence, the coordinates of A are (3, -10).
Px, y)
A(=2,-2) 3 4 B2, -4)
Here, the given points are A(-2, -2) and B(2, -4).
Let the coordinates of P are (x, v).
Since, the point P lies on AB such that

AP—EAB AP E:AB 7
7 AB 7 AP 3
AP+BP _7 (- AB = AP + BP)
AP 3
BP 3+4 4 BP 4
=5 l+—=—=1+- = —=—
AP 3 3 AP 3
= AP:PB=3:4i.e., P(x, y) divides AB in the ratio 3 : 4.
3x2+4%x(-2) 6-8 =2
= = =— and
3+4 7 7
_3x(-4)+4x(-2) -12-8 -20
y 3+4 7 7
Thus, the coordinates of P are (_é, = %)

9. Here, the given points are A(-2, 2) and B(2, 8).

Let Py, P, and P, divide AB in four equal parts.
A2,2) P, P, P

Since, AP, = P,P, = P,P; = P;B

P, is the mid-point of AB
—2+2 2+8
2 "2
Again, P, is the mid-point of AP,.

B(.Z, 8)

J-03

Coordinates of P, are (

Coordinates of P, are

(200,25)(17)
2 "2 "2
Also, P; is the mid-point of P,B.
Coordinates of P; are

(0+2 5+8)_(1 E)
2 72 ) 72
Thus, the coordinates of P,, P, and P5 are

(—1, %), (0,5)and (1, %) respectively.
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10. Let the vertices of the given rhombus are A(3, 0),
B(4,5), C(-1,4) and D(-2, -1).
AC and BD are the diagonals of rhombus ABCD.

AC = \J(-1-3)% + (4= 0)?

= J(~4)* + (4)? =16 + 16 = 42 units

BD = /(-2 - 4)% + (-1 - 5)% A9

= O + (6" AG, 0) C(-1,4)
= /36 + 36 = 6+/2 units ' '

Area of a rhombus

15(-2, -1)

= % x (Product of diagonals)

:%XACXBD

=%x4\/§ X 672 =4 x 6 = 24 square units.

1. Let the point C divides the line segment joining the
points A(2, -2) and B(3, 7) in the ratio k : 1.
Using section formula, we have
3k+2 7k- 2)
k+1 k+1
Since, the point C lies on the given line 2x + y - 4 = 0.

We have 2(3k+2)+( 7k_2)—420

Coordinates of C are (

k+1 k+1
= 20k+2)+ (7Tk-2)-4(k+1)=
= 06k+4+7k-2-4k-4=0
2
= %-2=0 = k=§
The required ratio is%:li.e.,2:9.

2. Let P(x, y) be the centre of the circle and the circle is
passing through the points A(6, -6), B(3, -7) and C(3, 3).
.. AP=BP=CP
Taking AP = BP, we have AP? = BP?
(-6 +(y+6)=(x-3)"+ (y+7)’
X120 +36+17 + 12y + 36 = x* - 6x + 9 + 17 + 14y + 49
-12x+6x+ 12y -14y +72-58 = 0
-6x-2y+14=0
3x+y-7=0 (@)
Taking BP = CP, we have
BP*=CP?
= (@-3 4+ 7= (-3 + (y-3)
= X-6bx+9+1P+14y+49=x"-6x+9+ 1 -6y +9
= M4y+6y+58-18=0 = 20y +40=0

M, ... (i)

20
From (i) and (ii), we get
3x-2-7=0 = 3x=9=x=3
x=3andy=-2

Hence, the required centre is (3, -2).

Lo s ol



Coordinate Geometry

3. Let us have a square ABCD [
such that A(-1, 2) and C(3, 2) are the
opposite vertices.
Let B(x, y) be an unknown vertex.
Since, all sides of a square are equal.
AB = CB = AB* = CB
= @1+ -2 = (- (-2
= 1+ + P+ 4-dy=x"+9-6x+ P +4 -4y
= 2x+1=-6x+9 = 8x=8=>x=1 (@)
Since, each angle of a square = 90°
. ABCis aright angled triangle.
Using Pythagoras theorem, we have
AB*+ CB*= AC?
= [+ 1)+ -2+ [(x-3)*+ (y-2)7]
=[B+1)7+(2-2)]
= 27+ 2 +2r-dy-6x-4dy+1+4+9+4=16
= 22+2 -4x-8y+2=0
= P+ -2x-4y+1=0 ... (ii)
Substituting the value of x from (i) into (ii), we have
1+ -2-4y+1=0
= yY-4y=0=y@y-4)=0
= y=0ory=4
Hence, the two required other vertices are (1, 0) and (1, 4).
4.  We have the vertices of AABC as A(4, 2), B(6, 5) and
C(, 4).

C(3,2)

A(-l, 2) B(x, y)

(i) Since AD is a median
. D is the mid-point of BC.

Coordinates of D are (E, E) = (Z, 2)
2 2 2°2

(if) Since AP :PD =2:1ie., P divides AD in the ratio
2:1.
Coordinates of P are

[Z(Z}(lx@,z(§)+1sz=(7+4 022)_(1,1)

’

2+1 2+1 3 3

(iif) Since, BE is the median.
Coordinates of E are(4 1 , 2+ 4) = (E, 3)
2 2 2
BQ:QE=2:1= The point Q divides BE in the ratio 2 : 1.
Coordinates of Q are

2(5)+1x6
2

2+1

(2x3)+(1x5)
2+1

7

_(5+6 6+5) _ (E E)
33 3°3

Since, CF is the median.

Coordinates of F are (4 ; 6 , ﬁ) = (5, Z)

Also, CR:RF=2:1 2 2
= The point R divides CF in the ratio 2: 1
So, Coordinates of R are

7
[2x5+1x1 2X2+1X4}
2+1 7 2+1

_(10+1 7+4)_(E E)
U3 73 ) \3"3

(iv) We observe that P, Q and R represent the same point.
(v) Here, we have A(x1,17)
A(xy, Y1), B(xy 1)
and C(x3, y3) are the
vertices of AABC.
Let AD, BE and CF
are its medians.

D, E and F
are the mid-points
of BC, CA and AB
respectively.

We know, the centroid is a point on a median, dividing
itin theratio2: 1.
Considering the median AD, coordinates of D are

[xp+%3 Yotys
2 2

Let G be the centroid.

Coordinates of the centroid are

(1><x1)+2(7x2 Jz”‘ff) (1xyp)+ 2(3/2 ;%)

B(sz, ]/2) D C(x )
3 Y3

7

L 1+2 1+2
z[x1+x2+x3 y1+y2+y3]
3 ' 3

Similarly, considering the other medians we find that in
each the coordinates of G are

(x1+x2+x3 y1+y2+y3).

3 ’ 3
i.e., The coordinates of the centroid are
(x1+x2+x3 y1+y2+y3)
3 ’ 3

5.  We have a rectangle whose vertices are A(-1, -1),
B(-1,4), C(5,4) and D(5, -1).

A(-1,-1) P(-1,3/2) B(-1,4)
s, -1) Q2,4
DG, -1) R(5,3/2) C(, 4)



P is mid-point of AB

Coordinates of P are (_12_ 1 , 1+ 4) = (—1, E)

Similarly, coordinates of Q are ( ,

5+5 -1+4
2

Coordinates of R are (

N———
1l
~—
o
N | W
N———

Coordinates of S are ( 12+ > 2 ) =(2,-1)

2
Now, PQ=\/(2+1)2+(4—%) = [9+= =X units

2
=\/(2—5)2+(4—%) = 9+25 :ﬂunits
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RS = \/(2 -5)? +(—1+(—%)2 = \/@ = @ units

2
SP=.|2+1)* + —1-3) = Jo+ 2 YO it
2 4 2

PR:\/(5+1)2 (———) = /62 +0 = 6 units

QS =(2-2)% +(4+1)2 =0 +5% =5 units

We see that PQ = QR = = SP i.., all sides of
quadrilateral PQRS are equal.
It can be a square or a rhombus.
But its diagonals are not equal.
i.e, PR#QS
PQRS is a rhombus.
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