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Question 1: Find the distance between the points:
(i)A (9, 3) and B (15, 11)

(ii)) A (7, -4) and B (-5, 1)

(iii) A (-6, -4) and B (9, -12)

(iv)A(1,-3) and B (4, -6)
(vyP(a+b,a-b)andQ(a-b,a+b)

(vi) P (a sin a, a cos a) and Q (a cos a, -a sin a)

Solution:

Distance formula: \/(x, — x1)% + (y, — y1)?

(i)A (9, 3)and B (15, 11)

AB=,/(15—9)2 + (11 — 3)2

VI00

10 units

(i)A (7, -4) and B (-5, 1)

AB=,/(=5—"7)2 + (1 — (—4))?

V169

13 units

(iii)A (-6, -4) and B (9, -12)

AB=\/(9 - (=6))* + ((-12) - (-9)?
=/ (15)2 + (-8)?
=289

=17 units

(iv)A(1,-3)and B (4, -6)

AB= /(4= D7+ ((-6) - (-3))
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=32+ (-3)?
=18
=3 /2units

(vyP(a+b,a—b)andQ(a—b,a+hb)

PQ=+/((a—b) - (a+b))? + ((a+b) — (a - b))?
=/(2b)? + (2b)2

=+/8h2
=2b /2 units

(vi) P (asin a, a cos a) and Q (a cos a, -a sin a)

PQ=\/(a cos a — a sin «)? + (—asin a — a cos a)?

=/a2( cos a — sin a)? + a2 (sin a — cos )2

=aV2sin?a+ 2cos?a
=a V2 units

Question 2: Find the distance of each of the following points from the origin:
(i)A(5,-12)

(ii) B (-5, 5)

(iii) C (-4, -6)

Solution:

Distance formula: \/(x, — x1)% + (y, — y1)?

Distance from origin O (0, 0) and the given points (x, y) is

Distance formula: {/x? + y?

(i)A(5,-12)
0A=,/(5)2 + (—12)2
=25 + 144

=V169

=13 units

(ii)B (-5, 5)

0B =./(=5)2 + (5)2
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=v25+ 25
=V50
= 5V2 units

(iii) C (-4, -6

0C=,/(—4)2 + (—6)2
=16 + 36

=V52

= 2V13 units

Question 3: Find all possible values of x for which the distance between the points A (x, -1) and B (5,
3) is 5 units.

Solution:

Given: Points A (x, -1), B (5, 3) and AB = 5 units
Distance formula: AB = /(x; — x1)2 + (¥, — y1)?

5= J5-x +@3+1)

Squaring both sides:
25~ 10x + x% + 16 = 25

2Z-10x+16=0
P -2x-8+16=0

x(x-2)-8x-2)=0
(x-2)(x-8)=0
Either (x-2) =0 or (x-8) -0

XxX=2 orx=8

Question 4: Find all possible values of y for which the distance between the points A (2, -3) and B (10,
y) is 10 units.

Solution:

Given: Points A (2, -3), B (10, y) and AB =10
Distance formula: AB = /(x; — x1)2 + (¥, — y1)?
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ABA2 = (x; — x1)% + (¥ — y1)?
(102 = (10 = 2)2 + (y + 3)?
100 = (82 +y* + 6y + 9

Y +6p+9+64=100

Y +6y+73-100=0

Y +6y-27=0

V¥ +9-3y-27=0

yWw+9)-3(0+9) =0
@+Ny-3)=0

Either, y + 9 = 0, then y = -9
ory—-3=0,theny=3
y=3,-9

Question 5: Find the values of x for which the distance between the points P (x, 4) and Q (9, 10) is 10
units.

Solution:
Given: Points P (x, 4), Q (9, 10) and PQ =10

Distance formula: PQ = \/(xz — x1 08 + (¥~ ¥1)?
PQ"2 = (x; — x1)* + (V2 = ¥1)°

100=(9—x)"2 + (10 -4)"2
=81+x"2—-18x + 36
=117 +x"2 - 18x

100 =117 + x"2 — 18x

xA2 —18x + 17x =0 (Solve this equation)
(x=1)(x-17)
x=1orx=17

Question 6: If the point A (x, 2) is equidistant from the points B (8, -2) and C (2, -2), find the value of
X. Also, find the length of AB.

Solution:
Given: Point A (x, 2) is equidistant from B (8, -2) and C (2, -2)
Which implies:
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AB=AC
Squaring both sides
ABA2 = ACA2

Using distance formula:

Distance formula: PQ = \/(xz —x1)%+ (2 —y1)?

We have,
B-xP+(=2-2=Q2-xP+(-2-2¢
B—xP+(4)Y=2-x3+ 4y

64 — 16x +x2=4 - 4x + x*

64 -4 = 4x + 16x

12x = 60 "EQ—S
=2XF 12 =

AB = \[(8-5)? +(~4)?
- J32+(-4)2 = J9+16

= J25 =5 units
x=5,AB =5 units

Question 7: If the point A (0, 2) is equidistant from the points B (3, p) and C (p, 5), find the value of p.
Also, find the length of AB.

Solution:
Given: A (0, 2) is equidistant from B (3, p) and C(p, 5)

which implies: AB = AC
or ABA2 = ACA2

Using distance formula:

Distance formula: PQ = /(x, —x1)2 + (y, — ¥1)?

We have,
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G-0P+(@-2P=(@-00+(5-2y
Gr+@-2y=p+Qy
pP=p-4p+4

and AB = [(3-0)2 +(1-2)?

= J9+1 = 10 units

Question 8: Find the point on the x-axis which is equidistant from the points (2, -5) and (-2, 9).

Solution:
Let point P(x, 0) is on x-axis and equidistant from A(2, -5) and B (-2, 9)

PA=PB
or PAA2 = PBA2

(2=X)A2 + (-5-0)"2 = (-2 =x)*2 + (9 —0)*2
(2=x)22+(=5)"2=(—2-x)"2+(9)"2

29 + x"N2 —4x =85 + x"2 + 4x
56 = —8x
orx=-7
The point on x-axis is (— 7, 0)

Question 9: Find points on the x-axis, each of which is at a distance of 10 units from the point A (11, -
8).

Solution:

Let the points on x-axis be P(x, 0) and Q(y, 0) which are at distance of 10 units from point A(11, -8).
Which implies:

PA=0QA

or PAN2 = QAN2
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(11 -x, + (=8¢ = (11 - x,)* + (-8) = 10?
(11 = x)* + (-8) = 10?

121 — 22x + x* + 64 = 100
xX*-22x+85=0

X-12x-5x+85=0
Xx-17)-5(x-17)=0
x-17x-5=0

Either (x—17)=0or (x—5)=0

x=170rx=5
So, the points are : (17, 0) and (5, 0)
Question 10: Find the point on the y-axis which is equidistant from the points A (6, 5) and B (-4, 3).

Solution:
Let point P(0, y) is on the y-axis, then

PA=PB

or PAN2 = PBA2
6-0F+(5-yy=(4-02+@3-yp
36+25-10y+)*=16+9 -6y +)*
61 — 10y =25 - 6y

61 — 25 = -6y + 10y

36 =4y

ory=9

The required point is (0,9).

Question 11.
If the points P (x, y) is equidistant from the points A (5, 1) and B (-1, 5), prove that 3x = 2y.

Solution:

Since P (x, y) is equidistant from A (5, 1) and B (-1, 5), then
PA=PB

or PAN2 = PBA2

(5=x)"2+(1-y)M2=(-1-x)"2+(5-y)"2
(25 + xA2—10x) + (1 +yA2 —2y) = (1 + xA2 + 2x + 25 + y*2 — 10y)
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26 +x"2 —10x + y"2

—2y=(26+x"2 + 2x + y*2 — 10y)

12x = 8y

3x=2y

Hence proved.

Question 12: If P (x, y) is a point equidistant from the points A(6, -1) and B(2, 3), show that x —y = 3.

Solution:
Since P (x, y) is equidistant from A(6, -1) and B(2, 3), then
PA = PB

or PAA2 = PBA2

(6=x)"2+(-1-y)"2=(2—-x)"2+(3-y)"2

(36 +x"2—12x) + (L +y"2 +2y) = (4 + X2 -4x + 9 + y"2 — 6Y)
37-12x+2y=13-4x- 6y

8x =8y +24

X-y=3

Hence proved.

Question 13: Find the coordinates of the point equidistant from three given points A (5, 3), B (5, -5)
and C (1, -5).

Solution:
Let the coordinates of the point be O(x, y), then
OA=0B=0C
or OA"2 = 0B”2 = 0CA2

OA?=(5 - xf + (3 - )y

OB? = (S&- x)* +'@8.r »)

OCt= (I'=x)® + (+5 - y)

-+ G —x)+(5-y»
9-6y+)y?=25+ 10y +)?

9-25=10y + 6y = 16y = 16

ST

and (5 -x)*+ (-5 —y)?
=(1 -xpP+(5-yP
25-10x+x2=1-2x + x*

-10x+2x=1-25
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-8x=-24
orx=3
So, coordinates of the point is (3,1).

Question 14: If the points A (4, 3) and B (x, 5) lie on a circle with the centre O (2, 3), find the value of
X.

Solution:
Given: Points A (4, 3) and B (x, 5) lie on a circle with centre O (2, 3)

To find: value of x

OA=08B
or OA*2 = OB”2

OA = OB = OA? = OB?
OA?=(2 -4+ 3 -3) and
OB*=(2-xP+(3-5)
2-4P2+(B-3P=Q2-xP+@3-5»
(22 +0°=4 -4x + x> + (-2)
4=4-4x+x*+4
X-4x+4=0=>(x-2P=0

x=2

The value of x is 2.

Question 15: If the point C (-2, 3) is equidistant from the points A (3, -1) and B (x, 8), find the values
of x. Also, find the distance BC.

Solution:

Given: Point C(-2, 3) is equidistant from points A(3, -1) and B(x,8).
Then

CA=CB

or CAA2 = CBA2
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CB? = (x + 2)*> + (8 — 3)?
CA?=(3 +2) + (-1 -3y
(x+2y+(8-3P=(3+2)+(1-3)
(x +2)* + 52 =52+ (-4)
X+4x+4+25=25+16
X+4x+29-41=0

X +4x-12=0
X+6x—-2x-12=0
x(x+6)-2(x+6)=0
x+6)(x-2)=0

This implies: x=2 or x =-6

NOW: AC=,/52 + (—4)% = Va1
Therefore: AC = V41 units

Question 16: If the point P(2, 2) is equidistant from the points A (-2, k) and B(-2k, -3), find k, Also,
find the length of AP.

Solution:
Given: Point P(2, 2) is equidistant from the two points A(-2, k) and B(-2k, -3)

PA =PB or PA"2 = PB"2

Q+2P+2-kP=2+2kF2 +3)
2+4-4k+=4+8k+4k +5°
16 +4 -4k + k2 =4+ 8+ 4k* + 25
4 + 8k +29-20+4k -k =0
3+ 12k+9=0

B+4k+3=0

B+k+3k+3=0

k(k+1) + 3(k+1) =0
(k+1)k+3)=0
thus, k=-1 ork=-3

Ifk=-1

APA2 =20 - 4k + k”2
=20+4+1

=25
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AP =5 units

Ifk=-3

AP72 =20 - 4k + k"2
=20+12+9

=41

AP = V41 units

Question 17:

(i) If the point (x, y) is equidistant from the points (a + b, b —a) and (a — b, a + b), prove that bx = ay.
(i) If the distance of P(x, y) from A(5, 1) and B(-1, 5) are equal then prove that 3x = 2y.

Solution:

(i)

Let point P(x, y) is equidistant from A(a + b, b —a) and B(a—b, a + b), then

AP = BP or AP"2 = BPA2

((@a+b)=x)"2+((@a—b)—y)*2= ((@a—b)—x)"2 +((a+ b) —y)*2

(@+b)*2+xr2-2(a+b)x+(a—Db)*2+yr2-2(a—b)y=(a—b)*2+x"2-2(a—b)x+(a+b)r2+yr2 -
2(a +b)y

(a"2 + b"2 + 2ab + x"2 - 2(a + b)x + b2 + a*2 —2ab + y*2 —2(a—b)y = (a2 + b2 - 2ab + x"2 - 2(a -
b)x+ b"2 +a”r2 +2ab +y*r2 —2(a+b)y

=>-2(a+b)x—2(a—-b)y=—2(a—b)x—2(a + b)y

=>ax + bx +ay—by=ax—bx+ay+ by

=>bx = ay

(i)

Point P(x, y) is equidistant from the points A(5, 1) and B(— 1, 5), means PA = PB or PAA2 = PBA2
(5=x)"2+(1-y)"2=(—1-x)"2+(5-y)*2

(25 + xA2 —10x) + (1 +yA2 —2y) = (1 + xA2 + 2x + 25 + y*2 — 10y)

26 + xA2 —10x + yA2 — 2y = (26 + X2 + 2x + yA2 — 10y)

12x = 8y
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3x =2y
Hence proved.

Question 18: Using the distance formula, show that the given points are collinear:

(i) (1, -1), (5, 2) and (9, 5)
(") (61 9): (0, 1) and (-GI '7)
(iii) (-1, -1), (2, 3) and (8, 11)
(iv) (-2, 5), (0, 1) and (2, -3)

Solution:

Points are collinear if sum of any two of distances is equal to the distance of the third.

(I)Let A (11 '1)1 B (Sr 2)1 C (91 5)
A, B and C are collinear if AB+ BC = AC

J6-DT+2+1)? = fg2 132

16 + 9 = /25 =5 units

BC= J0-57 +(5-2 = Jai+3?
= J16+9 = J25 =5 units

= 10 units

AB

From above, we can see that
AB +BC=10=AC

Therefore, A, B and C are collinear
(ii) Let A(6, 9), B(O, 1) and C(-6, -7)

A, B and C are collinear if AB + BC=AC

WWW.edllgl’OSS.COIIl
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AB = J(0-6)2 +(1-9) = J(=6)* +(-8)?
= J36+64 = 100 = 10 units
BC = J(-6-0)* +(-7-1)?
= J100 = 10 units

CA= (6+6)2+(9+7)? = Ji2Z+16?
= J144+256 = J400 = 20 units

From above, we can see that
AB+BC=10+10=20=CA

Therefore, A, B and C are collinear.
(iii) let A(-1, -1), B(2, 3) and C(8, 11)

A, B and C are collinear if AB+ BC = AC

AB = \(x, - x)? + (7, ~ )}

= Je+)2+G+1)? = 32447

= J9+16 = {25 =5 units

BC = /8-2) +(1-3)* = J6? +8
= J36+64 = 100 = 10 units

CA= JB+DI+(1+1)? = ol 4122

= J81+144 = J225 = 15 units

From above, we can see that
AB+BC=5+10= 15=AC

Therefore, A, B and C are collinear.
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(iv) Let A(-2, 5), B(0, 1) and C(2, -3).

A, B and C are collinear if AB + BC = AC

AB= \l(xz _“71)2 +(¥, ")"1)2

= J0+2) +(1-5)? = 2% +(-4)?

= Ja+16 = 20
BC = J(2-0)2 +(-3-12 = {22 +(~4)?
= Ja+16 = \/ﬁ

= J4x5 = 2J§untis

CA= J(2+2)? +(-3-5)7 = {4 +(-8)
= Ji6+64 = 80 = 16x5 =445

From above, we can see that
AB+BC=Vv20+2V5=2V5 +2V5 =4v5=AC

Therefore, A, B and C are collinear.

Question 19: Show that the points A(7, 10), B(-2, 5) and C(3, -4) are the vertices of an isosceles right
triangle.

Solution:

Given points are A(7, 10), B(-2, 5) and C(3, -4)
AB: = (xz = x|)2 Y (yz —)’,)2

= (2 =7 + (5= 10§ = (-9 + (57

= 81 + 2008106
BC? (3 + 2P+ (4 - 5F = (SF + (-97
=25 +81 = 106
CA? = (7 =3¢ + (10 + 4)* = (4) + (14)?
£ 16 4196 = 212

AB? + BC* = 106 = AB = BC
From above, two of the sides are of equal length, so triangle ABC is an isosceles triangle.
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Check for: Isosceles right triangle

Sum of square of two sides = Square of third side

AB”2 + BCA2 = 106 + 106 = 212 = CAA2

Hence given points are vertices of an isosceles right triangle.

Question 20: Show that the points A (3, 0), B (6, 4) and C (-1, 3) are the vertices of an isosceles right
triangle.

Solution:

Given points are A(3,0),B (6, 4) and C (-1, 3)

AB’=(x2-—xl)2+ o, =)
=(6-3f+@4-02=32+4

=9+16=25
BC*=(-1-6)+(3 -4y = (-7} + (-1y
=49+ 1=50
CA?=(+ 1P+ (0-32=4+3
=16+9=25

AB?=CA?=25

AB=CA

From above, two of the sides are of equal length, so triangle ABC is an isosceles triangle.
Check for : Isosceles right triangle

Sum of square of two sides = Square of third side

AB/"2 + ACN2 =25 + 25 =50 =CB~"2

Hence given points are vertices of an isosceles right triangle.
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Exercise 6B Page No: 320

Question 1:
(i) Find the coordinates of the point which divides the join of A (-1, 7) and B (4, -3) in the ratio 2 : 3.
(ii) Find the coordinates of the point which divides the join of A (-5, 11) and B (4, -7) in the ratio 7 : 2.

Solution:
If a point P(x,y) divides a line segment having end points coordinates (x_1,y 1) and (x_2,y_2), then

coordinates of the point P can be find using below formula:
g mixX,+moXxq

mi+m,;

_Mqyy+myy;
mqi+m,

(i) Let P(x, y) be the point which divides the line joining the points A (-1, 7) and B (4, -3) in the ratio 2 :
3. then

Xx=(2x4+3x%x(-1))/(2+3)
=(8-3)/5

=5/5

=1

x=1.

y=(2x-3+3x7)/5
=(-6+21)/5
=15/5

=3

y=1

Therefore, required point is (1, 3).

x=(7x4+2x(-5))/(7+2)
=(28-10) /9

=18/9

=2

y=(7x(-7)+2x11)/9

= (- 49 +22)/9

=-27/9

=-3

Therefore, required point is (2, — 3)
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Question 2: Find the coordinates of the points of trisection of the line segment joining the points A
(7, -2) and B (1, -5).

Solution:
Let A(7, -2) and B(1, -5) be the given points and P(x, y) and Q (x’, y’) are the points of trisection.

-
r

4
bt ~

A P E) B
(7,-2) (x,y) (X', y') (1,-5)

Step 1: Find the coordinate of P

Point P divides AB internally in the ratio 1:2

- [ 1) +2(7) 1(=5)+1(-2)
x y) = 1+2 ° 1+2

(1414 -5-4 15 -9
{3 3" —3"‘3—]=(5,_3)

Step 2: Find the coordinate of Q

Point Q is the mid-point PB.

(x', ¥') = ((5+1)/2, (-3-5)/2§§5 (3, -4)

Therefore, the coordinates of the points of trisection are (5, -3) and (3, -4)

Question 3: If the coordinates of points A and B are (-2, -2) respectively, find the coordinates of the
point P such that AP = 3/7 AB, where P lies on the line segment AB.

Solution:

Coordinate of point P(x, y) can be calculated by using below formula:
_ m1x2+m2x1
- mi+m,

_Myy2+mays
mit+my

Now,

x=((3x2)+4(-2))/ (3+4)
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=(6-28)/7

=-2/7

y=(3(-4)+4(-2))/7
=(-12-8)/7
=-20/7

Point P is (-2/7, -20/7)

Question 4: Point A lies on the line segment PQ joining P (6, -6) and Q (-4, -1) in such a way that
PA/PQ = 2/5. If the point A also lies on the line 3x + k(y + 1) = 0, find the value of k.

Solution:
Let the point A(x, y) which lies on line joining P(6, -6) and Q(-4, -1) such that PA/PQ = 2/5
Line segment PQ is divided by the point A in the ratio 2:3.

Step 1: Find coordinates of A(x, y)

mqx; +m2X1
mq+m,

x=(2(—4) +3(6))/(2 +3)
=(-8+18)/5
=10/5=2

_ My +myyy
my+m,

y=(2(-1)+3(-6))/5

= (-2 -18)/5
=-20/5
=—4

Step 2: Point A also lies on the line 3x + k(y + 1) =0

3(2)+k(-4+1)=0
6-3k=0
ork=2

Question 5: Points P, Q, R and S divide the line segment joining the points A (1, 2) and B (6, 7) in five
equal parts. Find the coordinates of the points P, Q and R.
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Solution:
Given: Points P, Q, R and S divides a line segment joining the points A (1, 2) and B (6, 7) in 5 equal parts.
We know that:
_ miXxX,+myoXxyq
T omytm,

_ My +mypy,

T omg4m,
Now,
Step 1: Find coordinates of P.
P(x, y) divides AB in the ratio 1:4

x=(1x6+4x1)/1+4
=(6+4)/5

=10/5

=2
y=(1x7+4x2)/5

= (7 +8)/5

=15/5

=3

So, P(x, y) = P(2, 3)

Step 2: Find coordinates of Q.

Q divides the segment AB in ratio 2:3
x=(2x6+3x1)/5

=(12+3)/5

=15/5=3

vy=(2x7 @3 x 2)/Q

= (14 + 6)/5

=0 /D=4

So, Q(x, y) = Q(3,4)

Step 3: Find coordinates of R.

R divides the segment AB in ratio 3:2
x=(3x6+2x1)/5

=(18+2)/5
=20/5
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=4

y=(3%x7+2x2)/5
=(21+4)/5
=25/5

=5

So, R(x, y) =R(4,5)

Question 6: Points P, Q and R in that order are dividing a line segment joining A (1, 6) and B (5, -2) in
four equal parts. Find the coordinates of P, Q and R.

Solution:
Given: Points P, Q and R in order divide a line segment joining the points A (1, 6) and B (5, -2) in four

equal parts.

Using formulas:

mqX,+myxq
mq+m,

_Mq1y+myys
mi+m,

Step 1: Find coordinates of P.

P(x, y) divides AB in the ratio of 1:3

x=(5+3)/4=8/4=2

y=(-2+18) = 16/4 =4

So P(x, y) =P(2, 4)

Step 2: Find coordinates of Q.

Q divides the segment AB in ratio 2:2 or 1:1. So Q ia midpoint of AB
So Q((1+5)/2, (6-2)/2) = (3, 2)

So, Q(x, y) =Q(3,2)

Step 3: Find coordinates of R.
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R divides the segment AB in ratio 3:1

x=(3x5+1x1)/4
=4

y = (3x(-2) + 1x6)/4
=0

So, R(x, y) = R(4,0)

Question 7: The line segment joining the points A (3, -4) and B (1, 2) is trisected at the points P(p, -2)
and Q(1/2, q). Find the values of p and q.

Solution:

The line segment joining the point A(3, -4) and B(1, 2) is trisected by the points P(p, -2) and Q( 1/2, q).
(given)

{5

b + ' ——
A P Q B
(3.-4) (p.-2) (53,q (1.2

Step 1: Find x coordinate of P which is p
P(p, -2) divides AB in the ratio of 1:2
p=(1+6)/3=7/3

Step 2: Find coordinates of Q

Q divides the segment AB in ratio 2:1
x=(2x1 + 1x3)/3

=(2+3)/3

=GR

y=(2x2 +1(—4))/3
=(4-4)/3

=0/3

=0

=q

Therefore,p=7/3andq=0
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Question 8: Find the coordinates of the midpoint of the line segment joining
(i) A (3, 0) and B (-5, 4)
(ii) P (-11, -8) and Q (8, -2)

Solution:
(i) Midpoint of the line segment joining A (3, 0) and B (-5, 4):

Midpoint = ((x_1 +x_2)/2, (y_1+y_2)/2)

=((3-5)/2, (0+4)/2)
= (_11 2)

(ii) Midpoint of the line segment joining P (-11, -8) and Q (8, -2)
PQ midpoint = ((-11+8)/2, (-8-2)/2)
= (_3/21 _5)

Question 9: If (2, p) is the midpoint of the line segment joining the points A (6, -5) and B (-2, 11), find
the value of p.

Solution:
Given: (2, p) is the mid point of the line segment joining the points A (6, -5), B (-2, 11)

To find: the value of p
p=(-5+11)/2=6/2=3

Question 10: The midpoint of the line segment joining A (2a, 4) and B (-2, 3b) is C (1, 2a + 1). Find the
values of a and b.

Solution:

Mid point of the line segment joining the points A(2a, 4) and B (-2, 3b) is C(1, 2a + 1)
Mid point of AB = ( (2a-2)/2, (4+3b)/2) ....(1)

Mid point of AB = (1, 2a + 1) ....(2) (given)

Now, from (1) and (2)

1=(2a-2)/2
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=>a=2

and 2a + 1 = (4+3b)/2
10-4=3b

orb=2
Answer:a=2and b =2

Question 11: The line segment joining A(-2, 9) and B(6, 3) is a diameter of a circle with centre C. Find
the coordinates of C.

Solution:

The line segment joining the points A(-2, 9) and B(6, 3) is a diameter of a circle with centre C.
Which means C is the midpoint of AB.

let (x, y) be the coordinates of C, then

x=(-2+6)/2=2and

y=(9+3)/2=6

So, coordinates of C are (2, 6).

Question 12: Find the coordinates of a point A, where AB is a diameter of a circle with centre C(2, -3)
and the other end of the diameter is B (1, 4).

Solution:

Given:

AB is diameter of a circle with centre C.
Coordinates of C(2, -3) and other pointis B (1, 4)
Point C is the midpoint of AB.

Let (x, y) be the coordinates of A, then

2 = (x+1)/2

4=x+1

x=3
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and

-3 =(y+4)/2
-6 =y +4

ory=-10
So, coordinates of A are (3, -10).

Question 13: In what ratio does the point P(2, 5) divide the join of A(8, 2) and B(-6, 9)?

Solution:
Given: P (2, 5) divides the line segment joining the points A(8,2) and B(-6, 9).

Let P divides the AB in the ratiom : n

mx, +nx,  m(—6)+nx8
m+n m+n
2m + 2n = —6m + 8n

2m + 6m = 8n - 2n = 8m = 6n

2=

m _6_3
n 8 4
Ratio=3: 4

Question 14: Find the ratio in which the point P( 3/4, 5/12) divides the line segment joining the
points A(1/2, 3/5) and B (2, -5).

Solution:

Let P divides the line segment joining the points A and B in the ratio m:n.

mx2+ xl
3 mx;+nx " 2
4 m+n m+n
n
Z - 2m+5
4 m+n

3m+3n=8m+ 2n

3n-2n=8m-3n
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orm/n=1/5

Therefore, required ratio is 1:5.

Question 15: Find the ratio in which the point P (m, 6) divides the join of A (-4, 3) and B (2, 8). Also,
find the value of m.

Solution:
Let P divides the join of A and B in the ratio k : 1, then

Step 1: Find coordinates of P:

6 =(kx8+1x3)/ (k+1)

=>6k+6=8k+3

ork=3/2

P divides the join of A and B in the ratio 3:2
Step 2: Find the value of m

m = (2k-4)/(k+1) = (2x3/2 - 4)/(3/2+1)
=-1/(5/2)

=-2/5

Question 16: Find the ratio in which the point (-3, k) divides the join of A (-5, -4) and B (-2, 3). Also,
find the value of k.

Solution:

Let point P divides the join of A and B in the ratio m : n, then

- m(-2) + n(-5)

Rl m+n

—3m -3n=-2m - 5n
-Sn+3n=-3m+ 2m

-2 2

m
2MmM=-m= — = — = —
n -1 |
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ratio=m:n=2:1
Now,

mx3+nx(-4)
m+n

_ 2x3+1x(-4)
- 241

_6-4

- -2
3 3

The value of k is 2/3.

Question 17: In what ratio is the segment joining A (2, -3) and B (5, 6) divided by the x-axis?
Also, find the coordinates of the point of division.

Solution:

Let point P on the x-axis divides the line segment joining the points A and B the ratiom : n
Consider P lies on x-axis having coordinates (x, 0).
x=(Mmx5+nx2)/(m+n)

x=(5m+2n)/(m+n)

5m+2n=x(m+n)

(5-x)m+(2-x)n=0....(1)

And,

y=0=(mx6+n(-3))/ (m+n)
0=(6m=3n)/(m+n)

6m-3n=0

6m =3n

orm/n=3/6=1/2

P divides AB in the ratio 1:2.

=>m=1andn=2
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From (2)
(5-x)+(2-x)(2)=0
5-x+4-2x=0
3x=9
x=3

Hence coordinates are (3,0)

Question 18: In what ratio is the line segment joining the points A (-2, -3) and B (3, 7) divided by the
y-axis? Also, find the coordinates of the point of division.

Solution:
Given: A (-2, -3) and B (3, 7) divided by the y-axis

Let P lies on y-axis and dividing the line segment AB in the ratiom : n
So, the coordinates of P be (0, y)

mx3+nx(-2)
O0=———=0=3m-2n
m+n

Therefore, the coordinates of P be (0, 1).

Question 19: In what ratio does the line x —y — 2 = 0 divide the line segment joining the points A (3, -
1) and B (8, 9)?

Solution:
Given: A line segment joining the points A (3, -1) and B (8, 9) and another line x—y—2 =0.
Let a point P (X, y) on the given line x —y — 2 = 0 divides the line segment AB in the ratiom : n

To find: ratio m:n
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_ mx,+nx;  mx8+nx3  8m+3n
% m+n m+n m+n
my, +ny, mx9+nx(-1)
m+n m+n
9m-—n

Since point P liesonx-y-2=0, so

8m+3n Om—n
_ ~2=0
m+n m+n

8m+3n Om—n

m+n m+n
8m+3n—-9m+n=2m+ 2n
-m+4n=2m + 2n
-m—2m = +2n - 4n

-3m = -2n
m_-=2 2
W =3 3

The required ratio is 2:3.

Question 20: Find the lengths of the medians of a AABC whose vertices are A(0, -1), B(2, 1) and C(0,
3).

Solution:

Given: Vertices of AABC are A(0, -1), B(2, 1) and C(0, 3)

Let AD, BE and CF are the medians of sides BC, CA and AB respectively, then
Step 1: Find Coordinates of D, E and F

Coordinates of D:

R L) }’|+Y2)
2’ 2

- (o)

B 2" 2

53)
=133 =02
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Coordinates of E:

2
(0, 5) =, 1)

Coordinates of F:

2
90

Step 2: Find the length of AD, BE and CF
Using

Distance formula= J(xz _xl)z +( _yl)z

length of AD
= JA-02+2+1)? = 12432
= J1+9 = 10 units

Length of BE

= J@2-0)2 +(1-1)?
= {22 +(0y?
= 2 units
Length of CF
= J1-0)2 +(0-3)?

= J1+9 = V10 units
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Exercise 6C Page No: 336

Question 1: Find the area of AABC whose vertices are:
(i)A(1,2),B(-2,3)and C (-3, -4)

(ii)) A(-5, 7), B (-4, -5) and C (4, 5)

(iii) A (3, 8), B (-4, 2) and C (5, -1)

(iv) A (10, -6), B(2,5) and C (-1, 3)

Solution:
Area of AABC whose vertices are is (x_1,y_1),(x_2,y_2)and (x_3,y_3) are

1
Area of AABC = - [x; (2 — ¥3) + x2(¥3 — ¥1) + x3(01 = ¥2)]

(i) In AABC, vertices are A (1, 2), B(-2, 3) and C (-3, -4)
Area of triangle = 1/2(1(-2 + 3)-2(-4-2)-3(2-3))

=1/2(1+12+3)
=8 sq units

(ii)A(-5,7),B(-4,-5)and C (4, 5)

Area of triangle = 1/2(-5(-5-5)-4(5-7) + 4(7 + 5))
=1/2(-50 + 8 + 48)
=5 sq units

(i) A (3, 8), B (-4, 2) and C (5, -1)

Area of triangle = 1/2(3(2 + 1)—-4(—1-8) + 5(8-2))
=1/2(9 + 36 + 30)

=1/2(75)

=37.5 sq units

(iv) A (10, -6), B (2, 5) and C (-1, 3)

Area of triangle = 1/2(10(5-3) + 2(3 + 6)-1(-6-5))
=1/2(20 + 18 + 11)

=1/2(49)

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

Solution: Vertices of quadrilateral ABCD are A(3,-1), B(9, -5), C (14, 0) and D(9, 19)
Construction: Join diagonal AC.

We know that:
1
Area of AABC = = [x1(v2 —¥3) + x2(y3 — y1) + x3(y1 — ¥2)]

D(9,19)

A(3:-1) B(9,-5)

Area of triangle ABC:

1

= SBC5-0) + 90 + 1) + 14(-1 + 5)]
1

= 5[_15 + 9 + 14(4)]

i

i 2[_|5+9+56]

=1/2 x50
=25 sq. units

Area of triangle ADC:
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%[3(0 —19) + 14(19 +1) + 9(=1 + 0)]

1
7 [3C19) + 14 x 20 + 9 x (-1)]

1
(=57 +280 - 9]

=1/2 x 214
=107 sq. units

Now, Area of quadrilateral ABCD = Area of triangle ABC + Area of triangle ADC

=25+ 107
=132 sq. units

Question 3: Find the area of quadrilateral PQRS whose vertices are P (-5, -3), Q (-4, -6), R(2,-3) and S
(1, 2).

Solution:

Given: PQRS is a quadrilateral whose vertices are P(-5, -3), Q(-4, -6), R(2, -3) and 5(1, 2)
Construction: Join PR

We know that:

1
Area of AABC = 3 [x1(v2 — ¥3) + x2(y3 — y1) + x3(y1 — ¥2)]

Area of triangle PQR:

%[-5(—6 +3) + (H4)-3 + 3) + 2(-3 + 6)]

i

1
5 [5563) + (4X0) + 2(3)]

15 10 + 01 = — 5q. uni
2[ ]—2sq.umts

Area of triangle PSR.

]

1
SS5E3-2) + 22 + 3)+ 1(=3 + 3)]

%[—5(-5)+2 xS+ 1x0]

1 35 .
'2—[25 +10+0] = - sa units
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Now, Area of quadrilateral PQRS = Area of triangle PQR + Area of triangle PSR

=21/2 + 35/2
= 28 sq. units

Question 4: Find the area of quadrilateral ABCD whose vertices are A (-3, -1), B (-2, -4), C(4,-1) and D
(3, 4).

Solution:
Given: ABCD is a quadrilateral whose vertices are A (-3, -1), B (-2, -4), C (4, -1) and D (3, 4).
By Joining AC, we get two triangles ABC and ADC

We know that:

|
Area of AABC = 2 [x1(y2 — ¥3) + x2(¥3 — ¥1) + x3(¥1 = ¥2)]
Area of triangle ABC:

1
= B+ D)+ (D1 + 1) + 41 + 4)

1

= S35 + (-2) x 0 + 4 x 3]

= S[15= 0k JZ] = w2 mopq, gof
2[ - ]—2XZ —zsq.umts

Area of triangle ADC.
1
= 5[—3 (4)+4@4 +1) + 3)-1 + 1))

= %[—3(-3) +4x5+3 x (0)]

29
x 29 =

1
2 5 s units

1
= e— + — =
2 [9+20-0]
Now, Area of quadrilateral PQRS = Area of triangle ABC + Area of triangle ADC

=27/2 +29/2
= 28 sq. units

Question 5: If A (-7, 5), B (-6, -7), C (-3, -8) and D (2, 3) are the vertices of a quadrilateral ABCD then
find the area of the quadrilateral.

Solution:
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Given: ABCD is a quadrilateral whose vertices are A (-7, 5), B (-6, -7), C (-3, -8) and D (2, 3).
By Joining AC, we get two triangles ABC and ADC

We know that:

1
Area of AABC = 3 [x1(v2 — ¥3) + x2(y3 — ¥1) + x3(y1 — ¥2)]
Area of triangle ABC:

1
= [T = (8)) + (-6) [(-8) - 5] + =3) [5 - (=T

]

1
F 7% (1) + (=6) x (-13) + (-3) x 12]

1
7 [-7+78 - 36]

L g5 35 ,
S s
> 5 59. units

Area of triangle ADC.

i

1
78 =3) +(3) B -5 +(2) (-5 (-3)]

1
FEN X EI +(3) x () +2 % 13]

1 109 _
5[77 +6 +26] = - units

Now, Area of quadrilateral PQRS = Area of triangle ABC + Area of triangle ADC

=35/2 +109/2
= 72 sq. units

Question 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).

Solution:
Given: A triangle whose vertices are A(2, 1), B(4, 3) and C(2, 5)

Let D, E and F are the midpoints of the sides CB, CA and AB respectively of AABC, as shown in the below
figure.
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A(2,1)

AN
JAVAN

B(4,3)

D C(2,5)

Find vertices of D, E and F:

Midpoint formula

Vertices of D:

_(4+2 3+5J
27 2

X1+X2 V1+Ya2 )

(% y)=( :

2 2

_(E EJ
=(3'3) =G.9

Vertices of E:

(2+2 5+1
L2702

_(i E)
“12°2) 7@

Vertices of F:

Area of triangle DEF:

We know that:

1
Area of AABC = o [x1(v2 — ¥3) + x2(y3 — y1) + x3(y1 — ¥2)]
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Area of triangle DEF =

%[3(3 ~-2)+2(2-4)+ 34 -3)]

1
ZBx1+2x(2)+3x0)

%X2=lsq.units

Question 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 AABC into two triangles of equal areas.

Solution:

Median

s D

Cc

D is midpoint of BC, So find its coordinates using below:

X1FX Vi+V
Midpoint formula: (x, y) = (\12x2 , Y1 232 )

D=((8+5)/2,(3-1)/2) = (4,1)
Find area of triangle ABD:

We know that:

. 1
Area of a triangle = - [x1(y2 — ¥3) + x2(¥3 — 1) + x3(y1 — ¥2)]
So,

Area of triangle ABD:
=1/2(7(3-1) + 5(1+3) + 4(-3-3))
= 1/2(14 + 20-24)

=1/2(10)

=5 sq. units ...(1)

Area of triangle ACD:
=1/2(7(-1-1) + 3(1 + 3) + 4(-3 + 1))
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=1/2(-14 + 12-8)
=1/2(10)
=5 sq. units ....(2)

From (1) and (2), we conclude that Area of triangle ABD and ACD is equal.
Hence proved.

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

Solution:

Given: A AABC with A(1, -4)

B(x,y,) C(x,y,)
Let F and E are the midpoints of AB and AC respectively
Let Coordinates of F are (2, -1) and Coordinates of E are (0, -1)
Let coordinates of B be (x_1,y 1) and Coordinates of Cbe (x_2,y_2)

Find coordinate of B:

using section formula:

_l+x

=72 g 4 - ol
4+

1= 2y’ >y =2+4=2

Coordinate of B are (3,2)

Find coordinate of C:
using section formula:
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_l+x
= 21+x,=0=>x,=-1
—4 +
-1 = 2}’2 =>-4+y =-2

>y,=-2+4=2

Coordinate of C are (-1,2)
Now,

1
Area of AABC =~ [x; (2 = ¥3) + x2(yz — y1) + x3(y1 — ¥2)]
Area of triangle ABC:

1
(12 -2)+ 32+ 4) + (-1X4 - 2)]

1
=E[]x0+3><6+(—|)"(—6)]

I 24 )
5[0+ 18 + 6] = 3 12 sq. units

Question 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.

Solution:

A(6, 1), B(8, 2) and C(9, 4) are the three vertices of a parallelogram ABCD.
E is the midpoint of DC.

Join AE, AC and BD which intersects at O, where O is midpoint of AC.

D E C(9,4)

A(6,1) B(8,2)

. . x +x - +_y
Midpoint formula: (x, y) = ( 12 2 ’yl EL 2 )
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Find coordinates of midpoints D and E:

x+8 15

> = > =S x+8=15
x=15-8=17
and
y;2 = % =y+2=35
y=3§-2=3
Coordinate of D are (7, 3)
And

7+9 3+4
(s

Coordinate of E are (7, 3)

Now, We know that:

1
Area of AABC = 5 [x;(vs — v3) + x2(y3 — v1) + x3(y; — ¥3)]

Area of AADE

1 (3-1) (z_.]
—2[6 > +72 + 8(1 - 3))

573
[6 x 2 +7x5+8(_2)]

—5 16
2 - ]
3 3
X — = —
2 4 Sq. units

Question 10: (i) 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.
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(ii) The area of a triangle is 5 sq units. Two of its vertices are (2, 1) and (3, -2). If the third vertex is
(7/2, y), find the value of y.

Solution:

We know that:

1
Area of AABC = 2 [x1(v2 —¥3) + x2(y3 — y1) + x3(y1 — ¥2)]

(i) Vertices of a AABCare A (1, -3), B (4, p) and C (-9, 7) and
Area = 15 sq. units

15 =%[1(p =N+ 47 +3)+ (93 -p)]

30=(p— 7+ 40 + 27 + 9p)
30 =10p + 60
-30

10p=30-60=-30=>p= 0 ==3
(ii)
1 7
=7RE2-N+3-D+ 50+2)

10 = [—4—2y+3y-3y+%+7]

7 7 13
- + = I - —
10 [)’ 2] 10 el dad dal

Question 11: Find the value of k so that the area of the triangle with vertices A (k + 1, 1), B (4, -3) and
C (7, -k) is 6 square units.

Solution:

1
Area of AABC = - [x, (2 = ¥3) + x2(y3 = y1) + x3(y1 — ¥2)]
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=%[(k+ IX-3+ k) +4(-k— 1)+ 7(1 +3)]

6x2=[3k+k-3+k-4k-4+28
12 = [k - 6k + 21]
F-6k+21-12=0=>k-6k+9=0
k-3P=0=k-3=0

k=3

The value of k is 3.

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

Solution:
Area of triangle = 53 square units

1 ,
Area of AABC = Py [x1(v2 —¥3) + x2(y3 — y1) + x3(yy — ¥2)]

53 = %[-2(-4 ~10) + K10 — 5) + 2k + 1)(5 + 4)]

1
53 =5[_2 x(-14) +k x5+ (2k+ 1) x 9]

106 = 23k + 37
69

o
The value of k is 3.

Question 13: Show that the following points are collinear.
(i)A(2,-2),B(-3,8)and C (-1, 4)

(ii) A (-5, 1), B (5, 5) and C (10, 7)

(iii) A (5,1),B(1,-1) and C (11, 4)

(iv)A (8,1),B(3,-4)and C (2, -5)

Solution:
Points are collinear if the area of a triangle is equal to zero.

Area of AABC = % [x1(y2 —y3) + x2(y3 —¥1) + x3(y1 — ¥2)]
(iYA(2,-2),B(-3,8)and C(-1, 4)
A=1/2{2 (8-4) + (-3) (4 + 2) -1 (2— 8)}

A=1/2 {8-18 + 10}
A=0
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Hence points are collinear.

(ii)A(-5,1),B(5,5) and C (10, 7)
A=1/2{-5(5-7) +5(7-1) + 10 (1-5)}
A=1/2{10 + 30-40}

A=0

Hence points are collinear.

(iii) A (5, 1), B (1, -1) and C (11, 4)
A=1/2{5(-1-4)+1(4-1)+11(1+1)}
=1/2{-25+ 3 + 22}

=0

Hence points are collinear.
(iv)A(8,1),B(3,-4)and C (2, -5)
A=1/2{8(-4 +5)+3 (-5-1) + 2 (1 + 4)}
= 1/2{8-18 + 10}

=0

Hence points are collinear.

Question 14: Find the value of x for which the points A (x, 2), B (-3, -4) and C (7, -5) are collinear.
Solution:

Points are A (x, 2), B (-3, -4) and C (7, -5) are collinear.
Which means area of triangle ABC=0

Area of AABC = % [x; (2 —¥y3) + x2(y3 — y1) + x3(y1 — ¥2)]

= %[x(—4 +5)+ (=3X-5-2)+ 72 + 9)]
=%[xx1+(-3)x(—7)+7><6]

_1 & =

=Sk +21+42]= S(x +63)

Since points are collinear:
%(x+63)=0
Orx=-63
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Question 15: For what value of x are the points A (-3, 12), B (7, 6) and C (x, 9) collinear?
Solution:
Points are A (-3, 12), B (7, 6) and C (x, 9) are collinear.

Which means area of triangle ABC=0

Area of a triangle = 1/2[x_1 (y_2-y_3 }+x_2 (y_3-y_1 )}+x_3 (y_1-y_2)]
l

= 5136 -9) + 79 - 12) + x(12 - 6)]
1

=33 x(3) +7x(3) +xx6]

-l

= 59-21+6x]

1
= 5[6.7:— 12]

Since points are collinear:
%(6x-12)=0
Orx=2

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

Which means area of triangle PQR =0
Area of a triangle = 1/2[x_1 (y_2-y 3 )+x_2 (y_3-y_1 )+x 3 (y_1-y_2)]

1
E[I(y - 16) + 3(16 — 4) + (-3)(4 - »)]

]

1
5[y-16+3><12-12+3y]

1 1
= E[4y—l6+36— 12] = 5[4y+8]

Since points are collinear:
%4y +8)=0
Ory=-2
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Question 17: Find the value of y for which the points A (-3, 9), B (2, y) and C (4, -5) are collinear.
Solution:

Points are A (-3, 9), B (2, y) and C (4, -5) are collinear.
Which means area of triangle ABC=0

Area of a triangle = 1/2[x_1 (y_2-y 3 )+x_2 (y_3-y_1 )+x 3 (y_1-y_2)]

1
B0 +5)+2(-5-9) + 409 - y)]

1
3 [3y =15 + 2 x (-14) + 36 - 4]

1
STy - 15-28 + 36)

1

Ty =17

Since points are collinear:

%(-7y-7)=0

Ory=-1

Question 18: For what values of k are the points A (8, 1), B (3, -2k) and C (k, -5) collinear.
Solution:

Points are A (8, 1), B (3, -2k) and C (k, -5) are collinear.

Which means area of triangle ABC =0
Area of a triangle =1/2[x_1(y_2-y 3 )+x 2 (y_3-y_1)+x 3 (y_1-y _2)]

]
= 5[8(—2k +5) +3(-5 - 1)+ k(1 + 2k)]
1
= 5[—I6k + 40 + 3(-6) + k + 247
|
= 5[—]6k+40w 18 + k + 2k
1
= 5[22 — 15k + 2k

Since points are collinear:
%(2k”2 - 15k +22) =0
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Or 2kA2 -15k+22=0

2k”r2 - 11k -4k +22=0

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

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

k=2 or k=11/2. Answer.

Question 19: Find a relation between x and vy, if the points A(2, 1), B(x, y) and C(7, 5) are collinear.
Solution:

Points are A(2, 1), B(x, y) and C(7, 5) are collinear.
Which means area of triangle ABC=0

Area of a triangle = 1/2[x_1 (y_2-y_3 )+x_2 (y_3-y_1 )+x_3 (y_1-y_2)]

1
- 5[20,_5)+x(5—1)+7(1‘)’)]
- _;.[2y_10+4x+7—7y]

1
= 5[4x—5y—3]

Since points are collinear:
%(4x -5y -3)=0

4x -5y -3=0
Relationship between x and y.

Question 20: Find a relation between x and y, if the points A(x, y), B(-5, 7) and C(-4, 5) are collinear.
Solution:

Points are A(x, y), B(-5, 7) and C(-4, 5) are collinear.
Which means area of triangle ABC=0

Area of a triangle = 1/2[x_1 (y_2-y_3 )+x_2 (y_3-y_1 )+x_3 (y_1-y_2)]
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Il

1
2 (7 = 5) + (=5X5 - y) + (4 - 7]

1
=E[x><2—25+5y—4y+28]

1
5[2x *y+3)

Since points are collinear:
%(2x+y+3)=0

2x+y+3=0
Relationship between x and y.

Question 21: Prove that the points A(a, 0), B(0, b) and C(1, 1) are collinear, if 1/a+1/b=1.
Solution:

Points are A(a, 0), B(0, b) and C(1, 1) are collinear.
Which means area of triangle ABC=0

1
Area of AABC = - [x, (2 =¥3) + x2(¥3— y1) + x3(y1 — ¥2)]
= %[a(b - 1)+ 0(1 - 0) + 10 - 5)]

1
=3[ab—a+0—b]

Since points are collinear:
%(ab -a-b) =0

ab-a-b=0
Divide each term by "ab", we get

1-1/b -1/a=0
or1/a+1/b =1. hence proved.

Question 22: If the points P(-3, 9), Q(a, b) and R(4, -5) are collinear and a + b = 1, find the values of a
and b.

Solution:
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Points are P(-3, 9), Q(a, b) and R(4, -5) are collinear.
Which means area of triangle =0

1
Area of AABC = 2 [x1(y2 —y3) + x2(y3 — ¥1) + x3(y1 — ¥2)]

1
-2-[—3(b +5) + a(-5 - 9) + 4(9 - b)]

1
3[—3b— 15 - 5a - 9a + 36 — 4b]

1
E[—Ma - 7b + 21]

Since points are collinear, we have
%(-14a-7b+21)=0

-14a-7b+21=0

a+b=1...(2) (given)

From (1) and (2)

a=2andb=-1

Question 23: Find the area of AABC 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
trianglesis 4 : 1.

Solution:

Vertices of AABCare A (0, -1), B(2, 1) and C (0, 3)
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A(0,-1)

B(2,1) D C(0,3)

|
Area of AABC = 2 [x1(v2 — ¥3) + x2(y3 — y1) + x3(y1 — ¥2)]
Area of triangle ABC:

| —

(01 -3)+2@ + 1) + 0(-1 - 1)]

N |-

1
[0+2x4+0]= 2 x8=4sq. units

From figure: Points D, E and F are midpoints of sides BC, CA and AB respectively.
Find the coordinates of D, E and F

coordinates of D

~ (2+0 l+3)
2 2

=(1,2)
coordinates of E

(owa)
L2 2

=(0, 1)

coordinates of F

[0-0-2 —l+l)
T
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=(1,0)

Area of triangle DEF:
=1/2[1+0+1]

=1 sq. units

Therefore,
Ratio in the area of triangles ABC and DEF = 4/1 = 4:1.

Question 24: If a # b # ¢, prove that (a, a?), (b, b?), (0, 0) will not be collinear.

Solution:
Let A (a, a?), B (b, b?) and C (0, 0) are the vertices of a triangle.

Let us assume that that points are collinear, then area of AABC must be zero.
Now, area of AABC

I

S Lo~ 0) + b0 - @) + 0(a® ~ 8]

= ';-(ab’ - bc?)
ab

=5 ®-a

#0

Which is contraction to our assumption.
This implies points are not be collinear. Hence proved.
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Exercise 6D Page No: 340

Question 1: Points A(-1, y) and B(5, 7) lie on a circle with centre O(2, -3y). Find the values of y.

Solution:
Points A(-1, y) and B(5, 7) lie on a circle with centre O(2, -3y).
Which means: OA = OB or OA”2 = OB”2

using distance formula, we get
(-1-2)*2 + (y-(-3y))*2 = (5-2)"2 + (7-(-3y))"2
9+16y"2 =9+ (7 +3y)"2

16yA2 = 49 + 42y + 9yA2
7y"2-42y-49=0
7(y*2-6y-7)=0

yA2-7y +y-7=0

yly-7) + 1(y-7) =0
(y+1)y-7)=0
Therefore,y=7ory=-1
Possible values of y are 7 or -1.

Question 2: If the point A (0, 2) is equidistant from the points B (3, p) and C (p, 5) find p.

Solution:
A (0, 2) is equidistant from the points B (3, p) and C (p, 5)
Which means: AB = AC or ABA2 = AC/2

using distance formula, we get

(0-3)A2 + (2-p)"2 = (0-p)"2 + (2-5)72
9+4+pn2-4p=p"2+9

4p-4=0

p=1

Therefore, the value of pis 1.

Question 3: ABCD is a rectangle whose three vertices are B (4, 0), C (4, 3) and D (0, 3). Find the length
of one of its diagonal.

Solution:



www.edugross.com

| EDUGROSS

WISDOMISING KNOWLEDGE

RS Aggarwal Solutions for Class 10 Maths Chapter 6 Coordinate
Geometry

ABCD is a rectangle whose three vertices are B (4, 0), C (4, 3) and D (0, 3).

Find length of one of its diagonal, say BD: using distance formula, we get

BD = ‘/(xz _xl)z +(, ‘)’1)2

= J(4-0)* +(0-3)?

= J@?+(-3)? = J16+9

= J25 =5 units

|
Therefore, length of one of its diagonal is 1.

Question 4: If the point P (k — 1, 2) is equidistant from the points A (3, k) and B (k, 5), find the values
of k.

Solution:
Point P (k — 1, 2) is equidistant from the points A (3, k) and B (k, 5).

PA =PB or PAM2 =PB”"2
B-k+1P+Rk-2P=C(~k+17 +(5-2)
@-kyP+k-2¢=12+32
16-8k+kE+k-4k+4=1+9

28 - 12k +20 =10

28 -12k+20-10=0

2 - 12k+10=10

K-6k+5=0

B-k-5k+5=0

k(k-1)-5(k-1) =0

(k-5)(k-1) =0

k=1 ork=5

Question 5: Find the ratio in which the point P (x, 2) divides the join of A (12, 5) and B (4, -3).

Solution:
If point P (x, 2) divides the join of A (12, 5) and B (4, -3), then
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using section formula, we get
mx (—3) + nx(5)
m + n

2m +2n=-3m+5n
5m=3n

m/n=m:n= 3:5

The required ratio is 3:5.

Question 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.

Solution:
Vertices f a rectangle ABCD are A(2, -1), B(5, -1), C(5, 6) and D(2, 6)

To prove: Diagonals of the rectangle are equal and bisect each other.

D(2,6) C(5,6)

A(2-1) : B(5,-1)

Diagonal AC

- J(xz =x)’ +(v, =)

= J(5-2)? +(6+1)?

= J9+49 = 58
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Diagonal BD
J5-2)? +(-1-6)?

\/32 +(=7)?
J58

AC and BD are equal in length. Thus, Diagonals are equal.

Il

Now,
Consider that O is the midpoint of AC then its coordinate are

Midpoint formula:

X1+X2 YV11+V2 )

(x,y) = ( ,

2 2

= ((2+5)/2, (-1+6)/2)
=(7/2,5/2)

If point O divides AC in the ratio m:n, then

7  mxy+ny  mx2+nxS$
2 m+n m+n
2m+5n
m+n

Tm +7Tn=4m + 10n

Tm —~4m = 10n - Tn = 3m = 3n

m=n

Which shows, O is the midpoint of diagonals.

Question 7: Find the lengths of the medians AD and BE of AABC whose vertices are A(7, -3), B(5, 3)

and C(3, -1).

Solution:
Vertices of AABC are A(7, -3), B(5, 3) and C(3, -1)
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B D C(3,-1)

From figure: BE and AD are the medians of triangle.

Find Coordinates of E and D:
Coordinates of E =

(3+7 —l—BJ
27 2

= (Sr '2)
Coordinates of D=
(3+5 —1+3)

2 " 2

=(4,1)

Find AD and BE using distance formula:

AD = \/(xz _xl)z +(»; ‘.Vl)2

= Ja-97+6+1)? = 3. q?
= J9+16 = \Eg = 5 units

and BE = f(5-5)" +(3+2)' = 07 + 57

= J25 =5 units

Therefore, BE = 5 units and AD = 5 units (both are equal)

Question 8: If the points 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.
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Solution:
C (k, 4) divides the join of A (2, 6) and B (5, 1) in the ratio 2 : 3.

Using Section Formula:

Zx(5) + 1% (2)
2
5+ 1

After simplifying, we get k = 16/5

The value of k is 16/5.

Question 9: Find the point on x-axis which is equidistant from points A (-1, 0) and B (5, 0).
Solution:
Since point lies on x-axis, y-coordinate of the point will be zero.

Let P (x, 0) be on x-axis which is equidistant from A (-1, 0) and B (5, 0)

Using section formula:

3 1x(5) + 1x(-1)
- 1+1

Orx=2

Thus, the required pointis (2, 0).

Question 10: Find the distance between the points (-8/2, 2) and (2/5, 2).
Solution:

Using distance formula, we have

= J4 =2 units
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Question 11: Find the value of a, so that the point (3, a) lies on the line represented by 2x — 3y = 5.

Solution:

The points (3, a) lies on the line 2x — 3y = 5.
Put value of x =3 and y = a in given equation,
2x3-3xa=5

6—-3a=5

3a=6-5

a=1/3

Question 12: If the points A (4, 3) and B (x, 5) lie on the circle with centre O(2, 3), find the value of x.
Solution:

Points A (4, 3) and B (x, 5) lie on the circle with centre O(2, 3)
Which means: OA = OB

=>0AN2 = 0B~2

2-4P+@B-3P=Q-xP+3-5¢

(27 + 02 = (2~ x)* + (-2

2-xP=0
2-x=0
X=2

The value of x is 2.

Question 13: If P (x, y) is equidistant from the points A (7, 1) and B (3, 5), find the relation between x
andy.

Solution:
P(x, y) is equidistant from the point A(7, 1) and B(3, 5)

PA=PB
=> PAA2 = PBA2

x=-7P+@-1P=x-3P+({y-5¢
P-14x+49+)P-2p+1=x1-6x+9+ )" - 10y + 25

-8x + 8y =-16
X-y=2

Relation between xandyisx-y=2



WWW.edllgl'OSS.COIll

EDUGROSS

WISDOMISING KNOWLEDGE

RS Aggarwal Solutions for Class 10 Maths Chapter 6 Coordinate
Geometry

Question 14: If the centroid of AABC having vertices A (a, b), B (b, c) and C (c, a) is the origin, then
find the value of (a + b + c).

Solution:

Centroid of AABC having vertices A (a, b), B (b, ¢) and C (c, a) is the origin.

Let O (0O, 0) is the centroid of AABC.

a+tb+c=0
And

X+ X, + +y; +
Centroid = L4 B3 hthty

3 ’ 3

Question 15: Find the centroid of AABC whose vertices are A(2, 2), B(-4, -4) and C(5, -8).
Solution:

Centroid of AABC whose vertices are A(2, 2), B(-4, -4) and C(5, -8).

X+ +x3 Y +y,+y;
3 d 3

Centroid =

H+X5+x5 Nt +J’3J
3

Question 16: In what ratio does the point C(4, 5) divide the join of A(2, 3) and B(7, 8)?

Solution:
Point C(4, 5) divide the join of A(2, 3) and B(7, 8)
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Let point C(4, 5) divides the AB in the ratiom : n

Using section formula:
mx, + nx,

X —.
m+ n
P m(7) + n(2)
B m+ n

dm+4n=7m+2n

3m=2n

m:n=2:3

The required ratio is 2:3.

Question 17: If the points A(2, 3), B(4, k) and C(6, -3) are collinear, find the value of k.

Solution:
Points A(2, 3), B(4, k) and C(6, -3) are collinear.
Area of triangle having vertices A,Band C=0

. 1
Area of a triangle = - [x1(y2 — ¥3) + x2(y3 — y1) + x3(y1 — ¥2)]

Area of given AABC=0

=%[(2(k—(—3)) + 4(-3-3) + 6(3—k))]=0
2k+6-24+18-6k=0

-4k=0

ork=0
The value of k is zero.




