Class X Chapter 16 — Coordinate Geometry Maths

(—6+21 21-21
3+7 7 3+7

{2

Hence, the required ratio is 3:7 and the point of division is (%, 0)

30. The base QR of a n equilateral triangle PQR lies on x-axis. The coordinates of the point Q
are (-4, 0) and origin 1s the midpoint of the base. Find the coordinates of the points P and R.

Sol:
Let (x,0)be the coordinates of R. Then
0= g

Thus, the coordinates of R are (4,0).

Here, PO = QR = PR and the coordinates of P lies on y —axis. Let the coordinates of P be
(0,y).Then,
PO=0R=P
=(0+ 4)2 -

class24
=y’ =64-
=>y= J_r4\/§
Hence, the required coordinates are R(4,0) and P(O, 43 ) or P(O,—4\/3_ )

31. The base BC of an equilateral triangle ABC lies on y-axis. The coordinates of point C are
(0, -3). The origin is the midpoint of the base. Find the coordinates of the points A and B.
Also, find the coordinates of another point D such that ABCD is a rhombus.

Sol:

Let (0, y)be the coordinates of B. Then

_ 3ty
2

Thus, the coordinates of B are (O, 3)

Here. AB = BC = AC and by symmetry the coordinates of A lies on x-axis Let the

coordinates of A be (x, 0). Then

AB=BC = AB* = BC*?

= (x—0)"+(0-3)" =6’

0

=>y=3
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=x’=36-9=27
= x= i3\/§
If the coordinates of point 4 are (3,\5 ,0). then the coordinates of D are (—3\5 ,0).

If the coordinates of point 4 are (—3\/3T ,0). then the coordinates of D are (—3J3_ , 0).
Hence the required coordinates are 4 (3J§ , 0],8 (0.3)and D(—3J§ ,0) or

4(-343,0),8(0,3) and D(343,0).

32. Find the ratio in which the point (-1, y) lying on the line segment joining points A(-3, 10)
and (6, -8) divides it. Also, find the value of y.
Sol:

Let & be the ratio in which P(—l, y) divides the line segment joining the points
A4(-3,10) and B(6,-8)
Then,

Lo (AL |\ class24

o 2. k(-8)+10
Substituting £ =—in y= L, we get
7 k+1
—8x2
10 16470
—+1
7

Hence, the required ratio 1s 2:7 and y =6.

33. ABCD is rectangle formed by the points A(-1, -1), B(-1, 4), C(5, 4) and D(5, -1). If P,Q.R
and S be the midpoints of AB, BC, CD and DA respectively, Show that PQRS 1s a
rhombus.

Sol:
Here, the points P,Q,Rand S are the midpoint of 4B, BC,CD and DArespectively. Then

Coordinates of P— [ﬂ , —l+4 } = (—l,é}

2 2
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34.

-1

Coordinates of O = (

Coordinates of R = [— _j = [533}
2 2 2

Coordinates of S :(_1;5 ,%J =(2,-1)

+
A
I
+
I
~—

Now,

4 2
’ 25 46l

SP:\](2+1) +| -1— 942 = NP2

4 2
“1yclass24

CIASS

0S = 5=5
Thus, PO=0R = d PR # QS therefore PORS is a thombus.

The midpoint P of the line segment joining points A(-10, 4) and B(-2, 0) lies on the line
segment joining the points C(-9, -4) and D(-4, y). Find the ratio in which P divides CD.
Also, find the value of y.

Sol:
The midpoint of 4B is [—l(;— 2 , 4;10J =P(-6,2).

Let k be the ratio in which P divides CD. So

(—6,2):{’((4)—9 k(y)_4]

kF+1 7 k+1
- k(-4)-9 6 amd k(y)-4 _
k+1 k+1
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Now, substituting £ =—in () =2,we get
2 k+1
yxé—4
2 9
3 +1
2
3-8,
5
10+8
s s 6
Y 3

Hence, the required ratio 1s 3:2and y =6.

Exercise — 16C

1. Find the area of AMBC whose vertices are:

(i) 4(L2),B(-2,3) and C(-3,—4)

(iiy A(=5:7)-B(A=5).and C(4.5)

(i A(3:3); 1)

o Llyclass24
Sol:

(1) A(I,Z),B -
(xl =Ly = 2),(Jc2 =2,y,= 3) and (x3 =3,y,= —4)
Area of triangle ABC

C(—3,—4) are the vertices of A4BC.Then,

:%{xl (3= »3)+ %, (75 —y1)+x3(y1—y2)}

|

=G (9)+ ()42 +(3)C-3)
= %{1(3+4)—2(—6)—3(_1)}
:%{7+12+3}

-2(22)

=11sq. units

(i)  A(-5,7),B(—4,—5) and C(4,5)are the vertices of A4BC.Then,

(x1 =5, 1 :7),(x2 =4y, :—5) and (x3 =4, y, :5)
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(iii)

(iv)

Area of triangle ABC

l{351 (yz _.V3)+x2 (y3 —y1)+x3 (yl _yz)}

:2
{ +(—4)(5-7)+4(7-(5))}
=—{(-5 4(=2)+4(12)]
=—{50+8+48}

=—(106)

M — I\JI'—* I\JI'—*

=53 sq. units

A(3,8),B(—4,2) and C(5,—1)are verticals of A4BC.Then,
(%, =33, =8),(x, =4, y,=2) and (x,=5,y,=—1)

Area of triangle ABC

= %{xl(y

2_}’3)"‘""2(}’3_y1)+x3(y1_y2)}

Witdlass24

)j

{9+3

=2(75)

=37.5sq. units

A(10,—6),B(2,5) and C(—1,-3)are the vertex of A4BC.Then,

(x,=10,3, =—6),(x, =2,y,=5) and (x, =—1,y, =3)
Area of triangle ABC
1

ZE{xI (yz—y3)+x2(y3—y1)+x3(y1 _yz)}

:%{10(5—3)+2(3—(—6))+(—1)(—6—5)}

|

=—{10(2)+2(9)-1(-11)}

2
:%{20+18+11}
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= 2(49)

=24.5 sq. units
2.  Find the area of a quadrilateral ABCD whose vertices area A(3, -1), B(9, -5) C(14, 0) and
D(9, 19).
Sol:

By joining 4 and C, we get two triangles ABC and ACD.
Let

A(xl,y1 ) = 1”1’(3,—1),3(362,})2 ) = B(9,—5),C(x3,y3) = C(14,0) and D(x4,y4) = D(9,l9)
Then,

1
Area of AABCZE[XI (yz_y3)+x2 (}’3—.1’1)+x3 (J’l _}’z)]
:%[3(—5—0)+9(0+1)+14(—1+5)]
:%[—15+9+56] = 25sq. units

Area of AAC.

+ x5 (v, =)+ xg( v, — 3)
e | clags24
1

= 5 [—57 +280— . units

So, the area of the quadrilateral is 25+107 =132 sq. units.

3.  Find the area of quadrilateral PQRS whose vertices are P(-5, -3), Q(-4,-6),R(2, -3) and
S(1,2).
Sol:
By joining P and R, we get two triangles POR and PRS.

Let P(xl,yl) = P(—S,—3),Q(x2,y2) = Q(—4,—6),R(x3,y3) = R(Z,—3)and. Then
S(x,,34)=5(1,2)

1
Area of APOR ZE[xl(yz —¥3)+ % (=) +x (1 —3)]

:%[—5(—6+3)—4(—3+3)+2(—3+6)]

21[15—0+6] = 21 5q. units
2 2
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Area of APRS = %[xl (y3 —y4)+x3 (y‘,r —y1)+x4 (yl —y3)]
:%[—5(—3—2)+2(2+3)+1(—3+3)]

— l [25 +10+ 0] = g 5q. units
2 2

: .21 35
So, the area of the quadrilateral PORS is > + > =28 sq. units sq. units

4.  Find the area of quadrilateral ABCD whose vertices are A(-3, -1), B(-2,-4) C(4,-1) and
D(3.4)
Sol:
By joining 4 and C, we get two triangles ABC and ACD.

Let A(xl,yl) = A(—3, —l),B(xZ,y2 ) = B(—Z,—4), C(x3,y3) = C(4,—1) and. Then
D(x4,y4) = D(3,4)

1
Area of A4BC :_[xl (yz —y3)+x2 (ya —y1)+x3 (yl _yz)]

= —[3(-4+ 1+4)]

: class24
_5[9—0+1
Area of AMACD = y4)+x3(y4 y1)+x4(y1 y3)]

:%[_3(—1—4)+4(4+1)+3(—1+1)]

21[15+20+0] = E sq. Units
2 2

So, the area of the quadrilateral ABCD 1s % + % =28 sq. units sq. units

5.  Find the area of quadrilateral ABCD whose vertices are A(-5, 7), B(-4, -5) C(-1,-6) and
D(4.,5)
Sol:
By joining 4 and C, we get two triangles ABC and ACD.
Let A(xl,yl) :A(—5,7),B(x2,y2) :B(—4,—5),C(x3,y3) = C(—l,—6) and.
D(x4,y4) = D(4, 5)
Then
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1
Area of AABC :E[xl (yz —y3)+x2 (y3 _.V1)+x3 (yl _yz):l
:%[—S(—5+6)—4(—6—?)—1(?+5)]
:%[—5+52—12] = % 8q. units

1
Area of MCD:_[xl(yg_y4)+x3(.1’4_y1)+x4(yl_y3):'
~ = [ 1(5-7)+4(7+6) ]
25[55+2+52]:% sq. units

35 109
So, the area of the quadrilateral ABCD is Y + T =72 sq. units

6. Find the area of the triangle formed by joining the midpoints of the sides of the triangle
whose vertices are A(2,1) B(4,3) and C(2.5)

Sol:

The verticals ¢ A4(2,1).B(4.3 ]nd C(2 5
Coordinates ¢ (x,3)=

Coordinates of midp BC=0(x,.v,)= 4—?,%}: (3.4)
Coordinates of midpoint of 4C =R(x;,y;) = (% : %) =(2.3)
Now,

1
Area of APOR = E‘:xz (3 =23)+ %, (3= 31)+ % (3 = 3,) |
:%[3(4—3)+3(3—2)+2(2—4)]
:%[3+3—4]:1 sq. unit
Hence, the area of the quadrilateral triangle is 1 sq. unit.

7.  A(7,-3), B(5.3) and C(3,-1) are the vertices of a AABC and AD is its median. Prove that
the median AD divides A4BC into two triangles of equal areas.
Sol:

The vertices of the triangle are A4(7,-3),B(5,3),C(3,-1).
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Coordinates of D = [5—;3,%] =(4,1)

For the area of the triangle ADC, let
A(x.y,)=A(7,-3),D(x,,y,)=D(4,1) and C(x,,y;)=C(3,—1).Then

Area of AADC :%[xl(yg —y3)+x2 (J’3 _y1)+x3 (J’1 —yz)]
:%[7(1+1)+4(—1+3)+3(—3—1)]

:%[14+8—12]:5 sq. unit

Now, for the area of triangle ABD, let
A(xl,yl) = A(?’,—3),45’(.1(2,3}2 ) = 3(5,3) and JD(xB,y3 ) = D(4,l). Then

1
Area of AADC ZE[xl(yg _yg)"‘xz (y3 _y1)+x3 (y1 _yz):'

:%[7(3—1)+5(1+3)+4(—3—3)]

:%[14+20—2

s, Arca ( svelass?24
Hence, AD di 0 trlangles of equal areas

8.  Find the area of AABCwith A(1, -4) and midpoints of sides through A being (2, -1) and (0,

-1).
Sol:
Let (x,,,) and (x;,y; ) be the coordinates of B and C respectively. Since, the coordinates

of 4 are (1,—4), therefore

].‘"_.x222:>x2:3

L S

ﬂ:_ljh:z

Let A(x,))=4(1,—4),B(x,,y,)=B(3.2) and C(x;,y;)=C(-1,2)Now

Area ( ——[::c1 —y)+ x5 () (n-n)]
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:%[1(2—2)+3(2+4)—1(4—2)]

:%[0+18+6]

=12 sq. units
Hence, the area of the triangle A4BCis 12 sq. units

9. A(6.1),B(8,2) and C(9.,4) are the vertices of a parallelogram ABCD. If E is the midpoint
of DC, find the area of AADE
Sol:
Let (x,y)be the coordinates of D and (x',y")be thee coordinates of E. since, the diagonals

of a parallelogram bisect each other at the same point, therefore
x+8 6+9
2 2
y+2 1+4
2 2
Thus, the coordinate are(7,3)
E 1s the midpot ore
7+9
= T =

y,_3+4:>
2

x=7

=y=3

class24

X

Thus, the coordinates of E are [8, %}
Let A(xl,yl) = A(6,l),E(x2,y2) = E(S,%} and D(xs,y3) = D(7,3)NOW

Area (AABC) :%I:xl (yz —y3)+x2 (y3 _.V1)+x3 (yl _yZ)]

Z%{ﬁg_z}s(z—lﬁ’*’[l‘%ﬂ
0

= —sq. unit
4

: .3 .
Hence, the area of the triangle AADE is 2 sq. units
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10. If the vertices of AABC be A(1, -3) B(4, p) and C(-9, 7) and its area is 15 square units, find
the values of p.
Sol:

Let A(x,3;)=A(1,-3),B(x,,3,)=B(4,p) and C(x,,y,)=C(-9,7)Now
Area(A4BC) —[Jﬁ —y3)+x, (¥ —y1)+x3(y1—y2)]
j’15:5[1(p—7)+4(7+3)—9(—3—!’)]

1
=15==[10 60
2[ p+ ]

= [10p+60[=30
Therefore
=10p+60=-300r 30
=10p=-900r -30

= p=—9Yor —

Hence, p=-9orp=-3.

11. Find the value
C(7,k)1s 6
Sol:

Let A(xl,yl)
1

Area (AABC)ZE X () _.V3)+x2(y3 _.V1)+x3 (yl_yZ):I

ea of the tnangl with vertwe?( 1, 1), B(4, -3) and

class

.3,)=B(4.-3)and C(x,,y,)=C(7,~k)now

6:%[(k+l)(—3+k)+4(—k—1)+?‘(1+3)]

1
:>6:5[k2—2k—3—4k—4+28]

=k -6k+9=0
= (k-3) =0= k=3
Hence, £ =3.

12. For what value of k(k>0) 1s the area of the triangle with vertices (-2, 5), (k, -4) and (2k+1,
10) equal to 53 square units?
Sol:

Let A(x; =—2,%,=5).B(x, =k,y, =—4)and C(x, =2k+1,y, =10)be the vertices of the
triangle, So
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Area ( ——[::c1 —y)+ x5 () (n-n)]

—53= %[(—2)(—4—10)+k(10—S)+(2k+1)(5+4)]

1
53=—|28+5k+9(2k+1
= 2[ +5k+ ( + )]

= 28+5k+18k+9=106
=37+23k =106
=23k =106-37=69
L%y
23
Hence, k& =3.

13. Show that the following points are collinear:
(1) A(2,-2), B(-3, 8) and C(-1, 4)
(11) A(-5,1), B(5, 5) and C(10, 7)
(11) A(5,1), B(1,-1) and C(11, 4)

(iv) A(8.1), B(3 5)

Sol:

(i) Let 4 L =-3, :@lagsz 4) be the given points.
Now x; J’1)+x3 (yl_yZ)

=2(8-4
=8-18+10
=0
Hence, the given points are collinear.
(i) Let 4(x,=-5,3 =1),B(x,=5,y, =5)and C(x,=10,y, =7)be the given points.

+(-1)(-2-8)

Now x (3, =33)+% (33— 3)+x, (31 -32)
=(=5)(G=-7)+5(7-1)+10(1-5)
=-5(-2)+5(6)+10(—4)
=10+30-40
=0
Hence, the given points are collinear.
(iii) Let A(x,=5,3,=1),B(x, =Ly, =—1)and C(x, =11, y, =4)be the given points.

Now x, (yz _J"z)"'xz (y3 _J’1)+x3 (yl _yz)
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14.

15.

=5(-1-4)+1(4-1)+11(1+1)
=-25+3+22
=0
Hence, the given points are collinear.
(iv) Let A(x,=8,y,=1),B(x,=3,y, =—4)and C(x, =2,y, =—5) be the given points.

Now x (3, =35)+%, (3= 31)+x (31— 3,)
=8(—4+5)+3(-5-1)+2(1+4)
=8-18+10

=0

Hence, the given points are collinear.

Find the value of x for which points A(x, 2), B(-3, -4) and C(7, -5) are collinear.
Sol:

Let A(xl,yl) = A(x, 2),B(x2,y2) = B(—3,—4) and C(x3,y3) = C(?,—S). So the condition

for three collinear points is

class24

Hence, x = —6

For what value of x are the points A(-3, 12), B(7, 6) and C(x, 9) collinear.
Sol:

A(-3,12),B(7,6) and C(x,9)are the given points. Then:

(xl =3,y = 12),(.1:2 =7,y,= 6)and (x3 =X, ), :9)
It is given that points 4, B and C are collinear. Therefore,
5 (1 =y:) 5 (=3 +x(n-2)=0
=(-3)(6-9)+7(9-12)+x(12-6)=0
=(-3)(-3)+7(-3)+x(6)=0
=9-21+6x=0
=6x-12=0
=6x=12

12

=x=—=12
6

Therefore, when x = 2, the given points are collinear
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16.

17.

18.

For what value of y, are the points P(1, 4), Q(3.y) and R(-3, 16) are collinear?
Sol:

P(1,4),0(3.y) and R(-3,16)are the given points. Then:

(x1 =Ly :4),(x2 =3y, :y) and (x3 =3,y,= 16)
It is given that the points P, Q and R are collinear.
Therefore,

xl(yz_y3)+x2(y3 yl) r( —yz)ZO
=1(y-16)+3(16-4)+(-3)(4-»)=0
=1(y-16)+3(12)-3(4-»)=0
= y-16+36-12+3y=0
=8+4y=0
=4y=-8
8
:>y:—Z:—2
When, y =-2,the given points are collinear.

Find the value g he points A(-3, 9), B(2,y) and C(4, 5) are collinear.

Let A(x, =-3, ] =9). B(x; ¢ )andg ! y3 e the given points

x5 (0= 5)+%( (72-3,)=0
=(-3)(y+5)+2(-5-9)+4(9-»)=0

= -3y-15-28+36-4y=0

=7y=36-43

=y=-1

For what values of k are the points A(8, 1) B(3, -2k) and C(k, -5) collinear.
Sol:

Let A(x, =8,y =1),B(x,=3,y,=—2k)and C(x, =k, y, =—5)be the given points
The given points are collinear if

X (12— 93)+ 2 (13— 3)+ x5 (3 —3,) =0

= 8(2k+5)+3(-5-1)+k(1+2k)=0

= 16k +40-18+k+2k* =

=2k*-15k+22=0

=2k 11k —4k+22=0

= k(2k—11)-2(2k—-11)=0
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19.

20.

21.

= (k-2)(2k-11)=0

:>k:20rk:£
22

Hence, k=2 or k:£.
22

Find a relation between x and y, if the points A(2, 1), B(x, y) and C(7,5) are collinear.
Sol:

Let A(x, =2,y,=1),B(x, =x,y, =) and C(x,=7,y, =5)be the given points
The given points are collinear if

% (v =3:)+ % (=) +x (31 —2,)=0

:>2(y—5)+x(5—1)+?(1—y):0

=2y—-10+4x+7-7y=0

=4x-5y-3=0

Hence, the required relation 1s 4x—5y—3=0.

Find a relation b , if the points A(x, y), B(-5, 7) and C(-4, 5) are collinear.

¥, =7) anag (LC_L%SS_ gﬂe given points

=x(7-5)+(-5)(5-»)+(-4)(»-7)=0
= 7x—-5x—-25+5y—4y+28=0
=2x+y+3=0

Hence, the required relation 1s2x+ y+3=0

Prove that the points 4(a,0),B(0,5) and C(1,1) are collinear, if (l+%J =1.

a
Sol:
Consider the points 4(a,0),B(0,5) and C(1,1).
Here, (x,=a,3,=0).(x,=0,y, =b) and (x; =Ly, =1).
It is given that the points are collinear. So,
(1 =ys)+% (1 —3)+x(n—»,)=0
=a(b—1)+0(1-0)+1(0-5)=0
—>ab—a-b=0
Dividing the equation by ab:
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22,

23.

:1—1—1:0
b a

:>l—(1+lJ:0
a b
:[l+lJ:l

a b

Therefore, the given points are collinear if [l - l} =1.
a

If the points P(-3, 9), Q(a, b) and R(4, -5) are collinear and a+b=1, find the value of a and
b.
Sol:

Let A(x;=3,,=9), B(x,=a, y;=b)and C(x, =4, y=—5)be the given points.
The given pots are collinear if

X (1= p3)+ 2 (= 3)+ x5 (1 —3,)=0

=(-3)(b+5)+a(-5-9)+4(9-5)=0

Myelass24

=2a+b=3
Now solving

Hence, a=2

Find the area of A4BC with vertices A(0, -1), B(2,1) and C(0, 3). Also, find the area of the
triangle formed by joining the midpoints of its sides. Show that the ratio of the areas of two
triangles 1s 4:1.

Sol:

Let A(x, =0,y,=-1),B(x, =2,y, =1)and C(x, =0,y, =3)be the given points. Then

Area(AABC): %[xl (y2 —y3)+x2 (y; —.V1)+x3 (yl —yz)]
:%[0(1—3)+2(3+1)+0(—1—1)]

:%x8:4 5q. units

So, the area of the triangle A4BC is 4 sq. units
Let D(a,,b,),E(a,.b,)and F(as,b,)be the midpoints of AB, BC and AC respectively

Then

0+2 :—l+l:0




Class X Chapter 16 — Coordinate Geometry Maths

a, 2+0 1B 1+3 )
2 2
aszwzo b32—1+3:1
2 2

Thus, the coordinates of D, E and Fare D(a, =1,5,=0), E(a, =1,b, =2)and
F(a,=0, b, :1).Now

Area(ADEF ) = [alb —b,)+a, (b, —b)+a; (b —b,)]
:%[1(2—1)+1(1—0)+0(0—2)]

:%[l+l+0] =1 sq. unit

So, the area of the triangle ADEF is 1 sq. unit.
Hence, AABC : ADEF = 4:1.

Exercise — 16D

1. Points A(-1, y) and B i on the circle with centre O(2, -3y).Find the value of y.

AO=BO= A4
:>(2+1)2+(—3y—_
=9+(4y) =(-3) +(3v+7)
=9+16y°=9+9y”+49+42y
=7y> 42y -49=0

=y —6y-7=0

=y -Ty+y-7=0

= y(y-7)+1(y-7)=0
:>(y—7)(y+l):0
=>y=—lory=7

Hence, y=7 or y=—1.

2.  If the point A(0,2) is equidistant from the points B(3.p) and C(p, 5), find p.
Sol:
The given ports are 4(0,2),B(3, p)and C(p,5).
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AB = AC = AB* = AC?

=(3-0) +(p-2) =(p-0) +(5-2)
=9+p’—4p+4=p°+9
=4p=4=p=1

Hence, p=1.

3. ABCD is arectangle whose three vertices are A(4,0), C(4,3) and D(0,3). Find the length of
one its diagonal.
Sol:
The given vertices are B(4, 0), C(4, 3) and D(0, 3) Here, BD one of the diagonals So

BD=[(4-0)" +(0-3)’

= Jlay +(-3)

Hence, the leng] ynal is 5 units.

4. If the pomt iy i‘llcg@ﬂ t from the QLQJS 52(,4,' find the value of k.

The given points A(3,k) and B(k,5).
* AP=BP
. AP* = BP?
= (k-1-3) +(2-k) =(k-1-k) +(2-5)
= (k=4) +(2=k) =(-1)" +(3)’

=k -8y+16+4+k* -4k =1+9

=k -6y+5=0

= (k-1)(k-5)=

=k=lork=5

Hence,k=1or k=5

5. Find the ratio in which the point P(x,2) divides the join of A(12, 5) and B(4, -3).
Sol:
Let & be the ratio in which the point P(x,2) divides the line joining the points

A(x, =12, y,=5)and B(x, =4,y, =—3).Then
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kx(-3)+5
Lo kxar12 o kx(3)+

k+1 k+1
Now,

fex(=3)+5
il ) e BN VINPSIRP .
k+1

Hence, the required ratio 1s3:5.

6. Prove that the diagonals of a rectangle ABCD with vertices A(2,-1), B(5.-1) C(5,6) and
D(2,6) are equal and bisect each other.
Sol:

The vertices of the rectangle ABCD are A4(2,—1),B(5,—1),C(5,6)and D(2,6).Now

Coordinates of midpoint of AC = (%, Lt 6] = [%, %J

2
Coordinates of midpoint of BD = E, —1+6)_(7 , 3
2 2 2°2

Since, the midpoints of 4C and BD coincide, therefore the diagonals of rectangle ABCD

bisect each other
and BE m@@ﬁare A(7.-3), B(5.3)

),B(5,3) and C(3,-1).
Since D and E are the midpoints of BC and AC respectively. therefore

Coordinates of D = [5—;3 \ %J =(4,1)

7. Find the len
and C(3,-1)
Sol:

The given vertic

Coordinates of E = [% ,%) =(5,-2)

Now
AD=\[(7-4) +(-3-1) =9+16=5
BE=\|(5-5) +(3+2) =0+25=5

Hence, AD = BE = 5 units.

8.  If the point C(k.,4) divides the join of A(2,6) and B(5,1) in the ratio 2:3 then find the value
of k.
Sol:

Here, the point C(k,4)divides the join of 4(2,6)and B(5,1)inratio2:3.So
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10.

i 2x5+3x%x2
243
_10+6
5
16

5

16
Hence, &k = =

Find the point on x-axis which 1s equidistant from points A(-1,0) and B(5.0)
Sol:

Let P(x,0)be the point on x —axis. Then
AP=BP= AP’ = BP’

= (x+1)" +(0-0)" =(x~5)" +(0-0)’
= x’+2x+1=x"-10x+25
=12x=24=x=2

Then, [xl = %S,yl = 2} and [xz = é,yz - 2]

Therefore,

AB:\/(xz—xl)z+(y2 —yl)2

:J{é_[%g]}z+(2—2)2
ORI

_ /Ao

i

=2 units.
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11.

12.

13.

Find the value of a, so that the point (3, a) lies on the line represented by 2x—3y =5.
Sol:

The points (3,a)lies on the line 2x—3y =5.

If point (3,a)lies on the line2x—3y =5, then2x—3y =35

= (2><3)—(3><a): 5

=6-3a=5

=3a=1

1
=Sa==

1
Hence, the value of a is 5

If the points 4(4,3) and B(x,5)lie on the circle with center O(2,3), find the value of x.
Sol:

The given points 4(4, 3) and B(x, 5) lie on the circle with center O(2, 3).

Then, O4 = OB

+(3 3)

= (3:—2)2 +

= (x—Z)2 =

=(x—2)"=0
=x-2=0

class24

=x=2
Hence, the value of x =2

If P(x,y)is equidistant from the points 4(7,1) and B(3,5),find the relation between x

and y.

Sol:

Let the point P(x, y) be equidistant from the points 4(7, 1) and B(3, 5)
Then,

PA=PB

— P4* = PB?

= (x=7) +(y-1) =(x-3) +(»-5)’
=x+1" —14x—2y+50=x>+y* —6x—10y +34
=8x—8y=16

=>x—y=2
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14. If the centroid of A4BC having vertices A(a, b), B(b, ¢) and C(c, a) is the origin, then

find the value of (a+b+c).

Sol:

The given points are A(a,b),B(b,c) and C(c,a)
Here,

(xl =a,y :b),(x2 =b,y, :c) and (x3 =c,y, :a)
Let the centroid be(x, y).

Then,

x:%(xl+x2 +x;)

:%(a+b+c)

_a+tb+c
3

1
y=§(y1+y2+y3)

:l(b+c+a
3

class24

of the triangle 1s the origin.

_a+b+c
3
But it 1s given
Then, we have
a+b+c

3
=a+b+c=0

=0

15. Find the centroid of A4BC whose vertices are 4(2,2),B(—4,—4) and C(5,-8).

Sol:

The given points are A4(2,2),B(—4,—4) and C(5,-8).
Here, (xl =2,y,= 2),(.1:2 =4,y,= —4) and (x3 =5y, = —8)
Let G(x,y)be the centroid of A4BC Then,

x:%(xl+x2+x3)




Class X Chapter 16 — Coordinate Geometry Maths

16.

17.

Hence, the centroid of AABCis G[I,_TIO].

In what ratio does the point C(4,5)divides the join of 4(2,3) and B(7,8)?

Sol:
Let the required ratio be & - /
Then, by section formula, the coordinates of C are

C[?’k+2 8k+3)

k+1 " k+1
Therefore,
Tk+2 L
1 =4 and ".'C(4,5) is gwen] |
= 7k+2=4 e +5 = 3k I | 24
2 class
jkz;me

So, the required ra -1, which is same as 2:3.

If the points 4(2,3), B(4,k) and C(6,—3)are collinear, find the value of k.

Sol:

The given points are A4(2,3), B(4,k) and C(6,-3)
Here, (xl =2,y :3),(.7C2 =4,y,= k)and (x3 =6,y, = —3)
It is given that the points 4, B and C are collinear. Then,
X (yz_y3)+x2(y3_y1)+x3(y1 —y2)=0
=2(k+3)+4(-3-3)+6(3-k)=0
=2k+6-24+18-6k=0

= -4k=0

=k=0
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Exercise — Multiple Choice Questions

1. The distance of the point P(-6,8) from the origin is

(a) 8 (b) 247 (¢) 6 (d) 10
Answer: (d) 10
Sol:

The distance of a point (x,y)from the origin 0(0,0)is \/xz +y7
Let P(x=—6,y =8)be the gen point. Then

OP =[x +y*
=/(-6)" +8
_ 36164
=100 =10

2.  The distance of the point (-3, 4) from x-axis is
(@)3(b)-3(c)4(d

Answer: (c) 4
Sol:

The distance

Vivelass24

Here, the poin distance from x-axis is ‘4| =4
3.  The point on x-axis which is equidistant from the points A(-1, 0) and B(5,0) is

(a) (0,2) (b) (2,0) (¢) (3.0) (d) (0,3)
Answer: (b) (2,0)
Sol:

Let P(x,0)the point on x-axis, then
AP = BP = AP* = BP*

= (x+1)" +(0-0)" =(x~5)" +(0-0)’
= x"+2x+1=x"-10x+25

=12x=24=x=2
Thus, the required point is (2, 0).

4. If R(5,6) is the midpoint of the line segment AB joining the points A(6,5) and B(4,4) then y
equals
(a)5(b)7(c)12(d)6
Answer: (b) 7
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Sol:
Since R(5,6)is the midpoint of the line segment AB joining the points
A4(6,5) and B(4,y),therefore

2ty _¢
2
=5+y=12

= y=12-5=7

5.  If the point C(k,4) divides the join of the points A(2,6) and B(5,1) in the ratio 2:3 then the
value of k is

28 16 8
(a) 16 (b) ?(C) ?(d) 3
Answer: (c) %

Sol:
The point C(k,4)dives the join of the points 4(2,6) and B(5,1) in the ratio 2:3. So

class24

6. The perimete m1 ang h vertices (0,4), (0,0) and (3,0) 1s

@ (7+5)®

Answer: (d) 12

Sol:

Let 4(0,4), B(0,0)and C(3,0)be the given vertices. So
AB=,J(0-0)" +(4-0) =16=4

)
BC=\[(0-3) +(0-0)’ =0 =3
AC=J(0-3) +(4-0)" =B +16=5

Therefore
AB+BC+ AC =4+3+5=12.

7. IfA(1,3) B(-1,2) C(2,5) and D(x,4) are the vertices of a |[gm ABCD then the value of x 1s
3
(2) 3(b)4(c) 0(d) 5

Answer: (b) 4
Sol:
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10.

The diagonals of a parallelogram bisect each other. The vertices of the 11gm ABCD are
A(l,3),B(—l, 2)and C(Z,S) and D(x,4)
Here, AC and BD are the diagonals. So

1+2 —l+x
2 2
=>x-1=3

=x=1+3=4

If the points A(x,2), B(-3, -4) and C(7, -5) are collinear then the value of x 1s

(a) -63 (b) 63 (c) 60 (d) -60

Answer: (a) -63

Sol:

Let A(x,=x, ,=2),B(x,=-3, y, =—4)and C(x,=7,y, =—5)be collinear points. Then

Y (yz—_y3)+x2(y3 _y1)+x3(y1 _yz)zo
= x(—4+5)+(-3)(-5-2)+7(2+4)=0

=>x+21+42=0
s A(5,0), E@lﬂ&ﬁm units is

= x=-63

The area of a
(a) 20 (b) 12
Answer: (c) 6
Sol:

Let A(x, =5, =0),B(x,=8,y,=0)and C(x,=8,y, =4)be the vertices of the triangle.
Then,

Area(A4BC :—[x — 1)+ %, (=) + x5 (1 —9,) ]
:%[5(0—4)+8(4—0)+8(0—0)]

= %[—20+32 +0]

=6 sq. units

The area of A4BC with vertices A(a,0), O(0,0) and B(0,b) in square units is
(a) ab (b) éab ©) %azbz d %bz

Answer: (b) %ab

Sol:
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11.

12.

Let A(x, =a,y,=0),0(x,=0,y, =0) and B(x, =0,y, =b)be the given vertices. So
1

Area(AABO) = E|x1 (y2 —y3)+ X, (y3 —.V1)+ X3 (y1 -, )‘

:%‘a({)—b)+0(b—0)+0(0—0)‘

L1 ay
2

:lab
2

If P[%A} 1s the midpoint of the line segment joining the points A(-6, 5) and B(-2,3) then

the value of a is

(@)-8(b)3(c)-4(d)4
Answer: (a) -8
Sol:

idpoint of the line segment joining the points 4(—6,5)and

class24

The point P {% ,

ABCD is a rectangle whose three vertices are B(4,0), C(4,3) and D(0,3) The length of one
of its diagonals 1s

(a) 5(b)4(c)3(d)245
Answer: (a) 5
Sol:

Here, AC and BD are two diagonals of the rectangle ABCD. So
BD=,[(4-0) +(0-3)’

= Jlay 3y
:\/16+9
=25

= 5 units
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13.

14.

The coordinates of the point P dividing the line segment joining the points A(1,3), and
B(4.,6) in the ratio 2:1 is

(a) (2.4) (b) (3.5) () (4.2) (d) (5.3)

Answer: (b) (3.5)

Sol:

Here, the point P divides the me segment pining the points 4(1,3)and B(4,6)in the ratio

2:1. Then,

Coordinates of P:[2X4+1X1,2X6+1x3]

241 2+1
_[8+112+3]

3

3 3

(4
~(3.5)

If the coordinates of one end of a diameter of a circle are (2,3) and the coordinates of its
centre are (-2,5), then the coordinates of the other end of the diameter are

(a) (-6,7) (b) (6:=7) (€) (4.2) (d),(5.3)

Answer: (a) (-6,7)

Sol:

Let (x,y)be the coordinates of the other end of the diameter. Then

L -
2
s 3+_v:>y:?
15. In the given figure P(5.-3) and Q(3.y) are the points of trisection of the line segment joining
A(7,-2) and B(1.-5). Then, y equals
— ) t *®
A P Q B

(3)2 (b) 4 (c) -4 (d) ‘75

Answer: (c) -4

Sol:

Here, AQ: BQO =2:1.Then,
_2x(-5)+1x(-2)

- 2+1

vy
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_—10-2
3
— 4

16. The midpoint of segment AB is P(0.,4). If the coordinates of B are (-2, 3), then the
coordinates of A are
(a) (2,5) (b) (-2,-5) (¢) (2,9) (d) (-2,11)
Answer: (a) (2,5)
Sol:
Let (x,y)be the coordinates of 4. then,

0="2"" 22
2

4:3+Ty:>y:8—3:5

Thus, the coordinates of 4 are (2,5).

17. The point P which divides the line segment joining the points A(2,-5) and B(5,2) in the

class24

(a) I(b) II (c)
Answer: (d)
Sol:

Let (x,y)be th P. Then,

x:2x5+3x2:10+ :E
2+3 5 5
C2x243%x(=5) 4-15 11
T

Thus, the coordinates of point P are [?,%”) and so it lies in the fourth quadrant

18. If A(-6,7) and B(-1,-5) are two given points then the distance 2AB is
(a) 13 (b) 26 (c) 169 (d) 238
Answer: (b) 26
Sol:

The given points are A4(—6,7) and B(—1,—5).So

AB=\[(-6+1) +(7+5)

=\(=5)" +(12)°
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19.

20.

21.

= J25+144
=169

~13

Thus, 24B =26.

Which point on x-axis is equidistant from the points A(7,6) and B(-3.4)
(a) (0.4) (b) (-4,0) (¢) (3,0) (d) (0,3)

Answer: (c) (3,0)

Sol:

Let p(x,0)be the point on x —axis. Then as per the question
AP = BP = AP* = BP?

= (x=7) +(0-6)" =(x—3) +(0-4)’

=x" —14x+49+36=x"+6x+9+16

= 60=20x

ix:@:?,
20

Thus, the requi

class24

-axis 1s
(d) 1 unit

The distance
(a) 3 units (b)
Answer: (b) 4
Sol:

The y-coordinate the distance of the point from the x-axis
Here, the y-coordinate is 4.

In what ratio does the x-axis divide the join of A(2, -3) and B(5,6)?
(a)2:3(b)3:5(c) 1:2(d) 2:1

Answer: (c) 1 :2

Sol:

Let AB be divided by the x-axis in the ratio & : 1 at the point P.
Then, by section formula, the coordinates of P are

P[5k+2 6k—3}

k+1 " k+1
But P lies on the x-axes so, its ordinate is 0.
6k—3 _0
k+1
= 6k-3=0
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22,

23.

= 6k=3
:>k:l
2

. N | S
Hence, the required ratio 1s 5 :1which is same as 1:2.

In what ratio does the y-axis divide the join of P(-4,2) and Q(8,3)?
(a)3:1(b) 1:3(c)2:1(d) 1:2
Answer: (d) 1:2
Sol:
Let AB be divided by the y-axis in the ratio £ : 1 at the point P.
Then, by section formula, the coordinates of Pare
pl8iot k2

k+1 k+1
But, P lies on the y-axis, so, its abscissa is 0.
N 8k—4 0

k+1
=8k—-4=0
=8k =4

class24

Hence, the requi :1, which 1s same as 1:2.

If P(-1,1) 1s the midpoint of the line segment joining A(-3,b) and B(1, b+4) then b=?
(@) 1(b)-1(c)2(d)0

Answer: (b)-1

Sol:

The given ports are A(—3,b) and B(1,b+4).
Then,(xl =3,y :b) and (x2 =Ly, :b+4)

Therefore,

x:[(—3)+1]
2

=2

2

=-1

And
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24.

25.

y:[b+(12)+4)]

_2b+4
2
=b+2

But the midpoint is P(—L1).
Therefore,

b+2=1

=b=-1

The line 2x+y-4=0 divide the line segment joining A(2,-2) and B(3,7) in the ratio
(a) 2:5(b) 2:9 (c) 2:7 (d) 2:3
Answer: (b) 2:9
Sol:
Let the line 2x+ y—4 =0 divide the line segment in the ratio £ :1at the point P.
Then, by section formula the coordinates of Pare
P 3k+2 , Tk-2
k+1
Since P lies
2(3k+2
(3+2)
k+1
= (6k+4)+(7k
=9% =2

:>k:2
9

wirelass24

: .. 2 S
Hence, the required ratio 1s 5 :1which is same as 2:9.

If A(4,2), B(6,5) and C(1.,4) be the vertices of A4dBC and AD is a median, then the
coordinates of D are

5 7 79
(a) [5,3J (b) [5,5} (c) [E,EJ(d) none of these

Answer: (c) 2,2
22

Sol:
D 1s the midpoint of BC
So, the coordinates of D are
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D[%_ 5;4][3(6,5) and C(1,4)=>(x,=6,y,=5) and (x, =1, =4) ]|
Le., D[z ,EJ
2°2

26.

27.

If A(-1,0), B(5,-2) and C(8,2) are the vertices of A4BC then its centroid is
(a) (12,0) (b) (6,0) (¢) (0,6) (d) (4,0)

Answer: (d) (4,0)

Sol:

The given point are 4(—1,0),B(5,-2) and C(8,2).

Here, (xl =—1y :0),(x2 =5,y= —2) and (x3 =8,y :2)

Let G(x,y)be the centroid of A4BC.Then,

x:%(x1+x2+x3)

:%(—1+5+8)

=4

and

T class24
3 1 .

=%(0—2+2)

=0

Hence, the centroid of A4BCis G(4,0).

Two vertices of AABC are A(-1.4) and B(5,2) and its centroid is G(0,-3). Then the
coordinates of C are

(a) (4.3) (b) (4,15) (¢) (-4,-15) (d) (-15, -4)
Answer: (c) (-4,-15)
Sol:

Two vertices of AdBCare A(—1,4) and B(5,2).
Let the third vertex be C(a,b).

Then, the coordinates of its centroid are
G[_1+5+a 4+2+b)

k)

3 3

ie, G 4+a’ﬂ
3 3
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28.

But it is given that the centroid is G(0,-3).

Therefore,

=44+a=0and 6+b=-9
=a=—4and b=-15

Hence, the third vertex of A4BCis C(—4,-15).

The points A(-4,0), B(4,0) and C(0,3) are the vertices of a triangle, which is
(a) 1sosceles (b) equilateral (c) scalene (d) right-angled

Answer: (a) isosceles

Sol:

Let 4(—4,0),8(4,0)and C(0,3)be the given points. Then,

AB =[(4+4) +(0-0)

-G

=8 units

(=)
=

class24
BC = (0—4)

J(4) +3)
Ji6+9
J25

=5 units

AC=\[(0+4) +(3-0)

=\(4) +()
_Ji659
=25

=5 units
BC = AC =5 units

Therefore, AABC is isosceles
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29.

30.

The points P(0,6), Q(-5,3) and R(3,1) are the vertices of a triangle, which 1s
(a) equilateral (b) isosceles (c) scalene (d) right-angled

Ans: (d) right - angled

Sol

Let P(O, 6),0(-5,3) and R(3,1)be the given points. Then,

2

PO= \/(50+

=34 units
OR=,[(3+5) +(1-3)’
=\(8) +(-2)°
e

=+/68

=217 units
class24
~ 9525

= /34 units
PQ* + PR’ :>{(J3_4)2+(J3_4)2}:68
OR :»(2\/1_?)2 =68

Thus, PO* + PR* = OR’
Therefore, APOR is right-angled.

If the points A(2,3), B(5.k) and C(6,7) are collinear then

(a) k =4 (b)k=6(c)k=_73(d)k= %

Ans: (b)k=6
Sol:
The given points are A4(2,3),B(5,k) and C(6,7).

Here, (x, =2,),=3),(x, =5y, =k) and (x;,=6,y,=7).
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31.

32.

Points 4, B and C are collinear. Then,

X (yz_ys)‘i'xz(ys_yl)"'xs(yl —yz)ZO
=2(k-7)+5(7-3)+6(3-k)=0
=2k—14+20+18—6k=0

= —4k=-24

=k=06

If the point A4(1,2),0(0,0) and C(a,b)are collinear, then
(a)a=b(b)a=2b(c)2a=b(d)a+b=0

Ans: (c)2a=b

Sol:

The given points are 4(1,2),0(0,0) and C(a,b)

Here, (xl =Ly :2),(x2 =0,y, :0) and (x3 =a,y, :b).
Point 4, O and C are collinear

:>x1(y2 —y3)+x2(y3—yl)+x3 (y1_.V2):0

=1(0-b5)+0(b 0)=0

= -b+2a=

2ot class24
The area of s A(3,0), B(7,0) and C(8.4) is

(a) 14 sq units (b)
Ans: (c) 8 sq units

Sol:

The given points are A(3,0),B(7,0) and C(8,4).
Here,(x1 :3,J’1 :0),(.2(2 :7,y2 :0) and (x3 :8,};3 :4)
Therefore,

1
Area of AABC = E[xl (3= 33)+ 5 (3= 3)+% (3 -1)]

s (c¢) 8 sq units (d) 6 sq units

:%[3(0—4)+?‘(4—0)+8(0—0)]
:%[—12+28+0]

()

=8 sq. units
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33.

34.

AOBC is rectangle whose three vertices are A(0,3), O(0,0) and B(5,0). The length of each
of its diagonals 1s

(a) 5 units (b) 3 units (c) 4 units (d) /34 units
Ans: (c¢) 4 units
Sol:

4(0,3),0(0,0) and B(5,0)are the three vertices of a rectangle; let C be the fourth vertex
Then, the length of the diagonal,

AB=[(5-0)" +(0-3)
=\(5) +(-3)°
_ 575

=34 units

Since, the diagonals al rectangle is equal.
Hence, the length of its diagonals 1s 34 units.

If the distance between the points A(4,p) and B(1,0) 1s 5 then
(a) p=4 only c)p=+4(d)p=0

s class24

Sol:
The given po d B(1,0) and AB=5.
2:L}E:0)

Then, (x1 =4,y,

Therefore,
AB =5

:>J(x2—xl)2+(y2—_yl)2 =5
= \[(1-4) +(0-p)’ =5
=(-3)" +(-p) =25
=94+ p*=25

= p’=16

:>p:i\/l+6

= p=t4




