14. Co-ordinate Geometry

Exercise 14.1

1. Question

On which axis do the following points lie?

(i) P (5, 0) (ii) Q (0 -2)

(iii) R (- 4, 0) (iv) S (0, 5)

Answer

P on x-axis, since ordinate is zero.

Q on y-axis, since abscissa is zero.

R on x-axis, since ordinate is zero.

S on y-axis, since abscissa is zero.

2. Question

Let ABCD be a square of side 2a. Find the coordinates of the vertices of this square when
(i) A coincides with the origin and AB and AD are along OX and OY respectively.

(ii) The centre of the square is at the origin and coordinate axes are parallel to the sides AB and AD respectively.
Answer

(i) Since each side of square is 2a.

Coordinates of A are (0, 0), since it coincides with origin.

Coordinates of B are (2a, 0), for a point along x-axis ordinate is zero.

Coordinates of C are (2a, 2a), since this point is equi-distance from x-axis and y-axis.
Coordinates of D are (0, 2a), since abscissa is zero and ordinate is 2a.

(ii) Each side of square is a units.

Coordinates of A are (a, a), since this point lies in Ist coordinate.

Coordinates of B are (-a, a), since this point lies in IInd coordinate.

Coordinates of C are (-a, -a), since this point lies in IIIrd coordinate.

Coordinates of D are (a, -a), since this point lies in IVth coordinate.

3. Question

The base PQ of two equilateral triangles PQR and PQR' with side 2a lies along y-axis such that the mid-point of PQ is
at the origin. Find the coordinates of the vertices R and R' of the triangles.

Answer
R (3a.0). R(~3a.0)

Since PQ is the base of two equilateral triangles with side 2a and mid-point of PQ is at origin.



Therefore point R lies on positive x-axis and point R’ lies on negative y-axis.
OR?2 = (2a)?- a2

OR2 = 4a2- a2

OR = V3a

Therefore coordinates of R are ( v3a, 0) and R’ (0, V3a)
Exercise 14.2

1. Question

Find the distance between the following pair of points:
(i) (-6,7) and (-1, -5)
(i(a+b,b+c)and(a-b,c-Db)

(iii) (a sin a, - b cos a) and (-a cos a, b sin a)

(iv) (a, 0) and (0, b)

Answer

(i) (-6,7) and (-1, -5)

Distance =, /(x5 — x1)2 + (2 — y4)?

Distance =,/(—1 + 6)2+ (—5 — 7)2
Distance =,\,’(5)2+(_12)2
Distance =4/25 + 144

Distance =4/169 = 13 units

Thus, the distance between the points (-6,7) and (-1, -5) is 13 units

(i(a+b,b+c)and(a-b,c-b)

Distance = [(x, — x,)2 + (yz — V1)

Distance =\/{(a — b) — (a+ D)2+ {(c—b) — (b + )P

Distance =\/{a —b—a— b2 +{c — b —b — c}?

Distance =,/{—2p}2 4+ {—2b)?
Distance =,/gp2 = 2./25 units
Thus, the distance between these pointsis (a+ b, b+ c)and (a-b, c-b)is gﬁg] units.

(iii) (a sina, - b cos a) and (-a cos a, b sin a)

Distance =, /(x; — x1)2 + (y; — ¥1)?



Distance =\J’f[-”"”""” — asina)® + (bsina + cosa)?

Dictance =v"{ﬁjr'u:~i?u + a?sin‘a + 2a’sinacosa + b*sina + Veos*a + 2b%sinacosa

Distance =v"‘r1"3{rn.*;3rr + sinfa) + b¥(sinfa + costa) + 2sinacosa(a® + b2)

R . Ao I,
Because €087 + sin"a =1 and 2sinacosa = sina, we get,

Distance =1._/"r.!'-’ + b* + sin2ala® + b°)

2
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or Distance = V@2 + b3(1 + sin2a)

T - 11 - crni’
Thus, the distance between points (a sin a, - b cos a) and (-a cos a, b sin a) is Vf”' + b(1 + sin2a)

(iv) (a, 0) and (0, b)

Distance =~.f{xz —x1)% + (y2 — y.)?

Distance =,/(0 — a)2 + (b — 0)?
Distance =+/g2 + h2Thus, the distance between points (a, 0) and (0, b) is /g2 + hZ2

2. Question

Find the value of a when the distance between the points (3, a) and (4, 1) is \/1_0

Answer

Distance = [(x, — x,)2 + (yz — ¥1)°
V10 = J(4—3)2+ (1 —a)?
Ji+(1—-a)2=10

1+1—2a+a*=10

a’2-2a-8=0

a?-4a+2a-8=0

a(a-4)+2@-4)=0

(@a-4)(@+2)=0

a=4anda=-2

3. Question

If the points (2, 1) and (1,-2) are equidistant from the point (x, y), show that x + 3y = 0.
Answer

Distance from point (2, 1) = Distance from point (1, -2)

Jax=22+(-12= (x—-1)2+ (y +2)2




Square roots are cancelled, therefore

(x—2+(y-1%= (x-1D*+(y+2)°

XrP—4x+4+y -2y +1=x*—-2x+1+y +4y +4

—4x+2x—-2y—4y=10

x+3y=20

4. Question

Find the values of x, y if the distances of the point (x, y) from (-3, 0) as well as from (3, 0) are 4.
Answer

Given: the distances of the point (x, y) from (-3, 0) as well as from (3, 0) are 4.

To find: the values of x, y

Solution:distances of the point (x, y) from (-3, 0) is Distance = vf'(l—z —x,)%+ (}12 — }’1)2

4= /(-3-x)2+(0—y)?

JE3—x)2+ ()2 =4
(3-x)*+(—y)?* =16
9+6x+x*+y* =16
6X+ X2+ VP =T o (1)

distances of the point (x, y) from (3, 0) is

Distance = vf[xz —x)2+ (v, —y,)?

4= ,/(B3-x)2+(0-y)?

JB—x)2+(—y)2=14
B3—x)P+(—y?*=16

9—6x +x*+y* =16

Subtract eq 1 from eq 2 to get,= -6x + x2 + y2 - (6x + x2 +y2)=7-7
= -6X + X2 +y2-6x-x2-y2=0

= -12 x = 0 = x = OPutting the value of x in eq 1 we get,6x + x2 + y2 =7
=6(0)+02+y2=7

=>y2=7

= y==.f7

Hence, X=0, y=+.f7



5. Question

The length of a line segment is of 10 units and the coordinates of one end-point are (2,-3). If the abscissa of the
other end is 10, find the ordinate of the other end.

Answer

Let the ordinate of other end is k

Distance = [(x, — x,)2 + (y2 — ¥.)?

10 = /(10— 2)2+ (k + 3)2

On squaring both sides, we get

100 = (10 —2)? + (k + 3)?

100 =64+ k*+6k +9

k> +6k—27=0

kF*+9k—-3k—27=0

k(k+9)—3(k+9)=0

(k—3)(k+9)=0

k=3, k=-9;

Therefore ordinates are 3, -9

6. Question

Show that the points A(- 4, -1), B(-2, - 4), C(4, 0) and D(2, 3) are the vertices points of a rectangle.
Answer

Given: the points A(- 4, -1), B(-2, - 4), C(4, 0) and D(2, 3)
To prove: the points are the vertices points of a rectangle.

Solution: Vertices of rectangle ABCD are: A(- 4, -1), B(-2, - 4), C(4, 0) and D(2, 3)

4

4
C(4,0)

B(-2,-4)

Length of sides= /(xx, —x,)2 + (y, — y,)?

Length of side AB = xf(—g +4)24 (—4+1)2=4 +9 = /13 units



Length of side BC = /(4 + 2)2 + (0 + 4)2 = /36 + 16 = /52 = 21/13 units

Length of side CD = VI(?‘ —4)2+(3-0)2 =4 +9 =+/13 units

Length of side AD = /(2 + 4)2 + (3 + 1)2 = /36 + 16 = /52 = 2/13 units

Length of diagonal BD = VI(?‘ +2)2+(3+4)2 =16 + 49 = /65 units

Length of diagonal AC = *-.f'f("'} +4)2+(04+1)2 =64 +1=+65units

Since opposite sides are equal and diagonal are equal. Therefore given vertices are the vertices of a rectangle.
7. Question

Show that the points A (1,- 2), B (3, 6), C (5, 10) and D (3, 2) are the vertices of a parallelogram.

Answer

Vertices of a parallelogram ABCD are: A (1,- 2), B (3, 6), C (5, 10) and D (3, 2) Length of side AB =
*.,."l(xz —x1)2 4+ (y2 —y)?

Length of side AB = ,\;’(3 —1)2+ (6 + 2)2 = V(4+64)= V68 units

Length of side BC = 1~,1(5 —3)2+ (10 — 6)2 = V(4+16) = V20 units

Length of side CD = Vf(:g —5)2+(2—10)2 = V(4+64)= V68 units

Length of side DA = Vr’(3 —1)2+ (2 +2)2 = V(4+16) = V20 units

Length of diagonal BD = Vf(3 —3)2+ (2 —6)2 = V16= 4 units

Length of diagonal AC = \f(5 —1)2+ (10 + 2)2 = V(16+144) = V160 units

Opposite sides of the quadrilateral formed by the given four points are equal i.e. (AB = CD) & (DA = BC)Also, the
diagonals BD & AC are unequal.Therefore, the given points form a parallelogram.

8. Question
Prove that the points A (1, 7), B (4, 2), C (-1, -1) and D (-4, 4) are the vertices of a square.
Answer

Vertices of a square ABCD are: A (1, 7), B (4, 2), C (-1, -1) and D (-4, 4) Length of side AB =
\f’l(xz —x1)2 4+ (y2 — y1)?

Length of side AB = \f(a} —1)2+(2—-7)2 =9 + 25 = /34 units

Length of side BC = \f(—l —4)2+ (=2 —-1)2=+/25 +9 = /34 units

Length of side CD = vr’(—z.} +1)2+ (44 1)2 = /9 + 25 = /34 units

Length of side DA = VI(_4 —1)2+ (4—7)2=+/25 + 9 = /34 units

Length of diagonal BD = ,\,f[:—z.} —4)2+ (4—2)2= /64 + 4= /68 units

Length of diagonal AC = ,j(—l —1)2+4 (-1 —-7)2 =4 + 64 = /68 units



Since opposite sides are equal and diagonal are equal. Therefore given vertices are the vertices of a square.
9. Question

Prove that the points (3, 0), (6, 4) and (- 1, 3) are vertices of a right-angled isosceles triangle.

Answer

Vertices of a triangle ABC are: A(3, 0), B(6, 4) and C (- 1, 3)

Length of side AB = [(x, — x,)2 + (v, — v.)?

Length of side AB = V"(E, —3)24+(4-0)2 =49+ 16 = /25 units

Length of side BC = Vi(—l —6)2+(3—4)2= .49 + 1 = /50 units
Length of side AC = \f(—l —3)2+(3-0)2=+16 +9 = /25 units

Since AB = AC, therefore triangle is an isosceles.

BC? = AB? + AC?

(V50)2 = (v25)2 + (V25)2

50 =25+ 25

50 = 50

Since BC2 = AB2 + AC?; therefore given triangle is right angled triangle.
10. Question

Prove that (2, -2), (-2, 1) and (5, 2) are the vertices of a right angled triangle. Find the area of the triangle and the
length of the hypotenuse.

Answer

Solution:Vertices of a triangle ABC are: A(2, -2), B(-2, 1) and C(5, 2)

C(5.2)

-2
A(2-2)

Length of side AB = [(x, — x,)2 + (v, — )2

Length of side AB = .\f(—Z —2)2+(14+2)2=416 +£9 = /25 units

]
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Length of side BC = /(5 +2)2 + (2 — 1)2 = y

Length of side AC = \f(5 —2)24+(242)2=9+16 = /25 units

Since AB = AC, therefore triangle is an isosceles.



BCZ2 = AB2 + AC2

(V50)2 = (V25)2 + (V25)2
50 = 25 + 25

50 = 50

Since BC2 = AB2 + AC?2; therefore given triangle is right angled triangle.

Area of right angled triangle = %bﬂ:se x altitude

Area of right angled triangle = ; Xxbxh= ? square units

Length of hypotenuse (BC) = /50 = 5/2 units

11. Question

Prove that the points (2 a, 4 a), (2 a, 6 a) and (Za + \/ga. 5a')are the vertices of an equilateral triangle.
Answer

Vertices of a triangle ABC are: A(2 a, 4 a), B(2 a, 6 a) and C|2a + +3a, 3a|

Length of side AB = [(x, — x,)2 + (v, — v.)?

Length of side AB = J(Za —2a)2+(6a—4a)? = VI(ZG,)Z = 2a units

Length of side BC = J(Eﬂ' + ‘u@ﬂ _ 2(1)2 4 [5(1 _ 6(1)2 w@a + a units

V3 a + a units

Length of side AC = J(?‘ﬂ' + \ECL _ 2(1)2 + (5a — 4a)?

The given vertices are not the vertices of an equilateral triangle

12. Question

Prove that the points (2, 3), (-4, -6) and (1, 3/2) do not form a triangle.
Answer

Let the Vertices of a triangle ABC are: A(2, 3), B(-4, -6) and C(1, 3/2)

Length of side AB = ,\f(xz —x)2+ (Y, — y,)?

Length of side AB = xf(—.:} —2)2+ (—6—3)2=/36 +81 = /117 units

V25 + 56.25 = /81.25 units

Length of side BC = J(l +4)2 + G+ 6)2

Length of side AC = J(l —2)2 4 G_ 3)2 V14 2.25 = +/2.25 units

The given vertices do not form a triangle, since sum of two sides of a triangle are not greater than third side.
13. Question

An equilateral triangle has two vertices at the points (3, 4) and (-2, 3), find the coordinates of the third vertex.



Answer
Given: An equilateral triangle has two vertices at the points (3, 4) and (-2, 3)
To find: the coordinates of the third vertex.

Solution: Let the Vertices of a triangle ABC are A(3, 4) and B (-2, 3), and C(x, y),Since it is equilateral
triangle,AB=AC=BCWhere AB,AC and BC are lengths of sides of the given triangle.To find the length of a side use

distance formula vf(xz —x)2+ (y2—yu)%

Length of side AB = ,\f(xz —x)2+ (Y, — y,)?

Length of side AB = xf(—g —3)2+(3—4)2=+25+1 = /26 units

Length of side BC = Vi(x +2)2+ (y — 3)2 units

Length of side AC = Vi(x —3)2 + (y — 4)2 unitsNow AB=AC

=(AB)2 = (BC)?2

(vV26)* = (J(x+2)2 + (y - 3)?
(x+2)°+(y—3)* =26

X +4x+4+y*—6y+9=26
¥*+4x + v — 6y = 13(1)

(AB)? = (AC)?

(V26)*> = (J(x—3)2+ (y — 4)?

(x—3)+(—-4)*=26

x2—6x+9+y*—8y+16 =26

x?—6x+y*—8y=1(2)

On subtracting eqn (2) from (1), we get
(*+4x+y*—6y)—(x¥*—6x+y"—8y)=13-1
x*+4x+y*—6y—x*+6x—y*+8y=13-1

4x —6y+ex—8y=1210r 42y =12 LHx+y=06 ... (3)
(AC)? = (BC)?

x=32+(-9*= (x+2)*+(y—3)?
X2—6x+9+y>—8y+16=x>+4x+4+y> -6y +9—4dr—2y=12 ... (4)

Solving equations (3) and (4), we get

4 2
Therefore coordinates of C are (E’ -3 )



14. Question
Show that the quadrilateral whose vertices are (2, -1), (3, 4), (-2, 3) and (-3, -2) is a rhombus.

Answer
Let the Vertices of a quadrilateral are: A(2, -1), B(3, 4), C(-2, 3) and D(-3, -2)

Length of side AB = [(x, —x,)Z + (y, — )2
Length of side AB = /(3 —2)2 + (4 + 1)2 = \/1 + 25 = /26 units

Length of side BC = \f(_g —3)2+(3—-4)2=+25+1=+/26units

Length of side CD = Vf(—g. +2)2+ (=2 —3)2 =1 + 25 = /26 units

Length of side DA = VI(_E’ —2)24+(—2+1)2=+/25+1 = +/26 units

Since all sides are of equal length, therefore it is a rhombus.

15. Question
Two vertices of an isosceles triangle are (2, 0) and (2, 5). Find the third vertex if the length of the equal sides is 3.

Answer
Vertices of an isosceles are: A(2, 0) and B(2, 5).

Let the third vertex is P(X, y)

Using distance formula = vr‘(xz —x)2+ (v, —y,)?

Length of side PA = vf(x —2)2 + ()2 units

Length of side PB = vf(x —2)2+ (y— 5)2units

Since PA = PB
Jax-22+ (2= J(x-2)2+ (y-5)?

On squaring both sides, we get
(x=2)*+()?*=(x-2)+(y—-5)?
X —4x+4+y'=x"—4x+4+y* - 10y +25

Also, PA = 3
Jox—22+()2=3

On squaring both sides, we get
(x=2)*+(?*=9
X’ —4x+4+y*=9

¥ —4x+y*=5



ra |

On substituting y =

I

- 4-+25—5
X X 4—

25
x2—4x+T—5=D

x2—4x+E=D
4

Using quadratic formula:

{-b + Vb? —4ac}
X =

2a
__{4+~J16—5}
x= 2
{4 +y11}
x:

44411 5) ) (4—\;ﬁ 5)
"2 2 2

Therefore coordinates of third vertex are: (
16. Question

Which point on x-axis is equidistant from (5, 9) and (- 4, 6)?
Answer

Since the point is on x-axis, therefore coordinate of y-axis is zero.

Therefore the point is P(k, 0) which is equidistance from A(5, 9) and B(- 4, 6)

PA = PB

JGE-k)2+92=/(—4—k)2+ 62

On squaring both sides
(5—k)*+9°=(—4—-k)*+6°
25—10k +k*+81 = 16 —8k+ k*+ 36
25—2k+81=16+36—25-81
—2k=16+36—-25-81

k=27

Therefore coordinate is (27, 0)

17. Question

Prove that the points (- 2, 5), (0, 1) and (2, - 3) are collinear.
Answer

Vertices are: A(- 2, 5), B(0, 1) and C(2, - 3)



Using distance formula = [(x, — x,)2 + (y, — y,)2

Length of side AB = /(0 + 2)2 + (1 — 5)2 = \/4 + 16 = /20 = 2/5 units

Length of side BC = /(2 — 0)2 + (—3 — 1)2
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Length of side AC = /(2 +2)2 + (—3 — 5)2 = y
Since length of AB + BC = AC, therefore points are collinear.

18. Question

The coordinates of the point P are (-3, 2). Find the coordinates of the point Q which lies on the line joining P and
origin such that OP = OQ.

Answer

Let the coordinates of Point Q are (X, y) and coordinates of origin O are (0, 0)
Since OP = 0Q

Points are: P (-3, 2), Q(x, y) and O (0, 0)

Q is the mid point

0 —3+x
2
x:
2+y
2
y=—-2

Therefore coordinates are (3, -2)

19. Question

Which point on y-axis is equidistant from (2, 3) and (-4, 1)?

Answer

Since the point is on y-axis, therefore coordinate of x-axis is zero.

Therefore the point is P(0, k) which is equidistance from A(2, 3) and B(- 4, 1)

PA = PB

J(2—0)2+(3—k)2= J(—4)2+(1—k)2

Vd+9+k*—6k =16+ 1+ k> — 2k
On squaring both sides, we get

—4k = 4

k= -1

Therefore coordinate is (0, -1)

20. Question



The three vertices of a parallelogram are (3, 4), (3, 8) and (9, 8). Find the fourth vertex.
Answer

Consider A(3, 4), B (3, 8) and C(9, 8).

Let the coordinates of fourth vertex are D (X, y)

In a parallelogram diagonals bisect each other

Coordinate of mid point of AC = ¥ = ? = % =6
v 4+8 12
2 2

Therefore coordinates of mid point of AC are (6, 6)

Coordinate of mid point of BD = X = 3;(

y+8
2

Coordinates of point D are

3+x p
5=
x=12-3=9
y+8

5=
y=12-8=4

Therefore coordinates of fourth vertex D are (9, 4)

21. Question

Find the circumcentre of the triangle whose vertices are (-2, -3), (- 1, 0), (7, - 6).
Answer

Vertices of triangle are A(-2, -3), B(- 1, 0), C(7, - 6)

Let the coordinates of P are (x, y)

PA = PB =PC

PA = PB

J(x+ 2)2+ (y+3) = J(x+ 1)2+ (y—0)*
On squaring both sides, we get
XHax+4+y’+ey+9=x"+2x+1+y’

2y + 6y =—12



J(x+ 2)2+ (y+3)*= J(x— 7)2+ (y+6)°

On squaring both sides, we get
XPH4x+4+yP+6y+9=x>—14x+49+ y? + 12y + 36

18x —6y =72

On solving equations (1) & (2), We get

X=3andy=-3

Therefore coordinates are (3, -3)

22. Question

Find the angle subtended at the origin by the line segment whose end points are (0,100) and (10, 0).
Answer

Since the abscissa of first coordinate is zero, therefore this point lies on y-axis. Ordinate of second point is zero,
therefore this point lies on y-axis. We know that both the axes are perpendicular to eachother, therefore the angle
between these points is 90°.

23. Question

Find the centre of the circle passing through (2, 1), (5, - 8) and (2, - 9).
Answer

Coordinates of points on a circle are A(2,1), B(5,-8) and C(2,-9).

Let the coordinates of the centre of the circle be O(x, y)

Using distance formula = [(x, — x,)Z + (y, — y,)2

Since the distance of the points A, B and C will be equal from the center, therefore

= 0OA =0B

th— 2)2+ (y— 1) = th— 5)2+ (y+ 8)?

On squaring both sides, we get
=>x2+4-4x+y2+1-2y=x%+25-10x + y? + 64 + 16y

=>6x-18y-84=0

Similarly, OC = OB

J(x— 2)2+ (y+9)°*= J(x— 5)2+ (y+ 8)°

=>x2+4-4x+y2+ 81+ 18y = x2 + 25-10x + y2 + 64 + 16y

=>6x-2y-4=0



By solving equations (1) and (2), wegetx =-1,y =-5

So, the coordinates of the centre of the circle is (-1, -5).

Radius of the circle = OA = \/(—1 — 2)2 4 (-5 — 1)?

3+/5 units

24. Question

Find the value of k, if the point P (0, 2) is equidistant from (3, k) and (k, 5).
Answer

Let the point is P(0, 2) which is equidistance from A(3, k) and B(k, 5)

PA = PB

J(3—0)2+(k—2)2= J(k—u)2+ (5—2)°

On squaring both sides, we get

9+ kP +4—4k=Fk+9

—4k = —4

k=1

25. Question

If two opposite vertices of a square are (5, 4) and (1, -6), find the coordinates of its remaining two vertices.
Answer

Let ABCD is a square with A(5, 4) and C(1, -6).

Let the coordinates of B are (X, y)

Using distance formula = [(x, — x,)Z + (y, — y,)2

= AB = BC

Jo=82+ =9 = (=02 + (6= 1)?

On squaring both sides, we get

x*—10x+25+y* —8y+16=x*+1—-2x+y*+12y + 36
—8x — 20y = —4

2y —by=1

In AABC, Using Pythagoras theorem



AC2 = AB? + BC?

AC2 = 2BC2 [Since AB = BC]

J(l—5)2+(—6—4)2= 2J(x—1)2+(y—l- 6)2
On squaring both sides, we get

16 +100 = 2(x*+ 1—2x +y* + 12y + 36)
58=x*+1-2x+y*+12y+36

21 =x*—-2x+y*+12y

X2 —2Xx+y*+ 12y = 2L (2)

145
On substituting value of x = % from equation (1) in equation (2), we get

{(1 + 5y)}2 ~ {2(1 +5y)

+y?+12y =21
2 2 ] yoaay

1+ 25y% + 10y
4

+1+5y+y*+ 12y =21

1+25y* 4+ 10y +4+ 20y +4y* +48y = 21

29y* + 78y =179

29y*+78y—79=0

On solving we gety = -3, -1

Substituting these values of y in eqn 1, we get x = 8, -2

Therefore other coordinates are B(8, -3). And D(-2,1)

26. Question

Show that the points (-3, 2), (-5, -5), (2, -3) and (4, 4) are the vertices of a rhombus. Find the area of this rhombus.
Answer

Vertices of the rhombus are: A(-3, 2), B(-5, -5), C(2, -3) and D(4, 4)

We know that diagonals of a rhombus bisect each other, therefore point of intersection of diagonals is:

Abscissa of Mid point of AC = ? = _51
Ordinate of Mid point of AC = _3;2 = —51
. . i 4-5 1
Abscissa of Mid point of BD = - = 3
. . . 4-5 1
Ordinate of Mid point of BD = - = 3

Since the diagonals AC and BD bisect each other at O, therefore it is a rhombus.

Length of diagonal AC = Vf(g +3)24(—3-2)2=25+25= V50 = 542 units



Length of diagonal BD = \fﬁ(‘df +5)2+(4+5)2=B1+81=+162= 94/2 units
Area of rhombus = é xdl xd2 = é X 5v2 X 92 = 45 sq units

Area of rhombus is 45 sq units
27. Question

Find the coordinates of the circumcentre of the triangle whose vertices are (3, 0), (-1, -6) and (4,-1). Also, find its
circumradius.

Answer
Coordinates of points on a circle are A (3, 0), B(-1, -6) and C(4,-1)

Let the coordinates of the centre of the circle be O(x, y)

Using distance formula = v-’(xz —x,)2 + [}:2 — }:1)2

Since the distance of the points A, B and C will be equal from the center, therefore

= OA = OC

J(x— 32+ (y—0)* = J(x+ 1)2+ (y+ 6)°

On squaring both sides, we get
(x=3)*+(y—0) =(x+1)*+(y+6)*
5>Xx2+9-6x+y2=x2+2x+1+y2+ 36+ 12y
= -8x - 12y = 28

= 2X + 3y = -7------------- (1)

Similarly, OC = OB

J(x— 4)2+ (y+1)*= J(x-l— 1)2+ (y+6)°
On squaring both sides, we get
(x—4)*+(y+ 1) =(x+1)*+(y+6)°

5>Xx2+16-8x+y2+ 142y =x2+1+2x+y2+ 36+ 12y

= -10x - 10y = 20

Solving egn (1) and (2), we get
x=1,y=-3

Coordinates of circum center are (1, -3)

Circum radius of the circle = OA = /(1 — 3)2 4 (3)2

Il
L
a
[#5]
c
>
n



28. Question

Find a point on the x-axis which is equidistant from the points (7, 6) and (-3, 4).
Answer

points A(7, 6) and B(-3, 4) are equidistance from point P.

Let the coordinates of point are P(x, 0)

Using distance formula =, [(x, — x,)Z + (y, — y,)?

= PA = PB

J(I—?)2+ (0-6)*= J(x+3)2+(0—4)2
On squaring both sides, we get
(x—7)2+(0—-6)2=(x+3)2+ (0— 4)?

¥2P—14x+49+36=x*+6x+9+ 16

Therefore coordinates are (3, 0)

29 A. Question

Show that the points A(5, 6), B (1, 5), C(2, 1) and D(6, 2) are the vertices of a square.
Answer

Vertices of a quadrilateral are A(5,6), B(1,5), C(2,1) and D(6,2).

Using distance formula = \f(l'g —x)2+ (v, —y,)?

AB = f(1-5)2+(5-6)2=,/(16+ 1) = 17 units

BC

J2—-12+(1-5)2=,/(1+16) =17 units

CD=./(6—2)2+(2—1)2= /(16 + 1) = /17 units
DA=./(6—5)2+(2—6)%=/(1+16) =17 units
AB = BC = CD = DA

BD = /(6 —1)2+(2—5)2 = /(25 +9) = /34 units
AC=[(2-5)2+(1—6)2=,/(9+25) = /34 units

All the four sides of the quadrilateral are equal and diagonals are of equal length. Therefore, the given vertices form a
square.

29 B. Question
Prove that the points A (2, 3), B (-2, 2), C (-1, -2), and D (3, -1) are the vertices of a square ABCD.

Answer



The Vertices of a quadrilateral are A(5,6), B(1,5), C(2,1) and D(6,2).

Using distance formula =, [(x, — x,)Z + (y, — y,)?

AB = [(-2—-2)2+(2—3)2= /(16 + 1) = /17 units

BC=/(—-1+2)2+(-2-2)2=/(1+16) = V17 units
CD=(6—2)2+(2—1)2= /(16 + 1) = /17 units
DA = [(6—-5)2+(2—6)2=/(1+16) =17 units
AB = BC = CD = DA

BD = /(6 —1)2+(2—5)2 =,/(25 +9) = /34 units
AC=[(2-5)2+(1—6)2=,/(9 +25) = /34 units

All the four sides of the quadrilateral are equal and diagonals are of equal length. Therefore, the given vertices form a
square.

30. Question

Find the point on x-axis which is equidistant from the points (-2, 5) and (2,-3).
Answer

Points A(-2, 5) and B(2, -3) are equidistant from point P.

Let the coordinates of point are P(x, 0)

Using distance formula = Vi(xz —x)2+ (v, —y.)?

= PA = PB

J(x+ 2)2+(0—-5)*= J(;vc—z)2+([)+3)2

On squaring both sides, we get

(x+2)2+(0—5)°=(x—2)2+(0+3)?

X*+4x+4+25=x"—-4x+4+9

8x = -16x = -2

Hence, coordinates are (-2, 0).

31. Question

Find the value of x such that PO = OR where the coordinates of P, Q and R are (6,-1), (1, 3) and (x, 8) respectively.

Answer

Coordinates are P(6,-1), Q(1, 3) and R(x, 8)

Using distance formula = [(x, — x,)Z + (y, — y,)2

= PQ =QR



J(l—e)z (3 41) = J(x— 1)2 + (8- 3)?
On squaring both sides, we get
(1—-6)*+(3+1)°=(x—1)*+(8—3)?
25+16=x*—-2x+1+25
x*—2x—15=0

On solving above equation, we get
x*—5x+3x—15=0
x(x—=5)+3(x—-5)=0

(x+3)(x—5)=0

Xx=-—-3

x=25

Therefore x = -3, 5

32. Question

Prove that the points (0, 0), (5, 5) and (-5, 5) are the vertices of a right isosceles triangle.

Answer

Vertices of a quadrilateral are A (0, 0), B(5, 5) and C(-5, 5)

Using distance formula = | [(x, — x,)2 + (y, — y,)?

AB = .[(5—0)2+(5—0)2 =,/(25+ 25) = /50 units

BC=,/(-5—5)2+ (5—5)2= /(100 + 0) = /100 units

CA = /(-5-0)2+ (5-0)2=,/(25 +25) = /50 units

Since AB = CA

Using Pythagoras theorem

BC? = AC? + AB?

100 = 50 + 50

100 = 100

Therefore vertices are of right isosceles triangle.

33. Question

If the point P(x, y) is equidistant from the points A(5, 1) and B (1, 5), prove that x = v.
Answer

Coordinates are P(x, y), A(5, 1) and B (1, 5)

Using distance formula = Vi(xz —x)2+ (y,—y,)?



= PA = PB

Ja=92+ -2 = - D2+ -5

On squaring both sides, we get

(x=5)2+(-1*=(x-1°+ (¥ -5?

x2—10x+25+y* —2y+1=x>*—-2x+1+y*—10y+ 25

—8x +8y=10

X = y proved

34. Question

Q (0, 1) is equidistant from P (5, -3) and R (x, 6), find the values of x. Also, find the distances QR and PR.

Answer

Coordinates are Q(0, 1), P (5, -3) and R (x, 6),

Using distance formula = [(x, — x,)2 + (y, — y,)?

= QP = QR

J(5—n)2 L (-3-1)2= J(x—n)z (6 1)
On squaring both sides, we get
(5—0)2+(—3-1)=(x—0)>+(6— 1)
25+16 =x*+25

x* =16

x = +4 proved

QR =./(—4—0)2+ (6— 1) =16 + 25 = /41 units

PR=_/(4—5)2+ (6+3)2 = 1+81 =182 units

35. Question

Find the values of y for which the distance between the points P (2, -3) and Q (10, y) is 10 units.
Answer

Given: the distance between the points P (2, -3) and Q (10, y) is 10 units.

To find: The value of y.

Solution:Coordinates are P (2, -3) and Q (10, y)

We use distance formula «.f(l'z —x,)%+ (}’z — }’1)2 to find the distance between two points.

Since PQ = 10 unitsSO,

J(10—2)2 + (y+3)% =10



On squaring both sides, we get
(10— 2)?+ (y +3)? =100
= 82 + (y+3)2 = 100

=64 +y*+6y+9=100

= 73 + y2 + 6y = 100

=73 +y2+6y-100=0
>y +6y—27=0

In factorization, we write the middle term of the quadratic equation either as a sum of two numbers or difference of
two numbers such that the equation can be factorized.

>y2+9y-3y-27=0

=y(y+9)-3(y+9)=0

=>(y-3)y+9)=0

>y =3, -9

36. Question

Find the centre of the circle passing through (6, -6), (3, -7) and (3, 3).
Answer

Coordinates of points on a circle are A(6, -6), B(3, -7) and C(3, 3).

Let the coordinates of the centre of the circle be O(x, y)

Using distance formula = vr‘(xz —x1)2+ (2 — y1)2

Since the distance of the points A, B and C will be equal from the center, therefore

= OA = OC

J(x— 6)2+ (y+6)° = Ju—— 3)2+ (y— 3)°

On squaring both sides, we get
(x—6)*+(y+6)°=(x—3)+(y—3)*

x2—12x+36+y*+12y +36=x>—6x+9+y*—6y+9

Similarly, OA = OB

J(x— 6)2+ (yv+6) = J(x— 32+ (v+7)°
On squaring both sides, we get
(x—6)2+(y+6)*=(x—3)2+(yv+7)?

X2 —12x+36+y>+ 12y +36=x>—6x+ 9+ y? + 14y + 49



Solving egn (1) and (2), we get

XxX=3;y=-2

Coordinates of circum center are (3, -2)

37. Question

Two opposite vertices of a square are (-1, 2) and (3, 2). Find the coordinates of other two vertices.
Answer

The coordinates are A(-1, 2) and C(3, 2).

Let the coordinates of the vertex B are (X, y)

AB = BC

Using distance formula =, [(x, — x,)Z + (y, — y,)?

JoH D2+ =27 = -2+ -2
On squaring both sides, we get
(x+1D*+(y-2)"=(x-3)"+(y—2)7
X2+2x+1+y*—4y+4=x*—-6x+9+y* —4y+4
x=1

In AABC

AB2 + BC2 = AC? [Using Pythagoras theorem]
2AB2 = AC2 [Since AB = BC]

2[lx+ 12+ (v—2) =3+ 1)*+(2—-2)°
2[x?+2x+1+y*—4y+4]=16
x2+2x+1+y?—4y+4=38
x2+2x+y*—4y=3

On substituting x = 1

1+2x1+y2—4y=3

yi—4y =0
y(y—4)=0
y=04

Other coordinates are (1, 0) and (1, 4)
38. Question
Name the quadrilateral formed, if any, by the following points, and give reasons for your answers:

(l) A (_11 - 2)/ B (11 O)I C (_11 2)1 D (_31 0)



(“) A ('31 5)/ B (31 1)/ C (OI 3)/ D ('11 - 4)
(iii) A (4, 5), B (7, 6),C (4, 3),D (1, 2)
Answer

(I) A (-11 - 2)! B (11 O)I C (-11 2)1 D ('31 0)

C(-1,2)

B(1,0)

T D30

A(1.-2)

Using distance formula: J(Jﬁ'z —x)2+ (v — y,)?

AB=.J(1+1)24+(042)? =/22+2° = J4+ = /8 units
BC =+/(—1-1)?+(—2—0)? =+/(=2)* +(=2)® =./3 1 4 = /8 unils

CD :»\/(—34—1)24—(0—2)2 :\/(—2)24—(—2)2 =. /441 =./8 units
DA=+/(=3+1)2+(0+2)2 =/(—2)* +(2)° =/T+1 = /8 units

AB = BC = CD = DA

BD =+/(=3-1)?4+(0—0)> =+/(=4)* +(0)> =/I6 + 0 = 4 units
AC = (=14 12+ (2+2)2 =/(0)* +(4)* =./0F 16 = 4 units

All the four sides of the quadrilateral are equal and diagonals are of equal length. Therefore, the given vertices form a
square.

(“) A ('31 5)/ B (31 1)/ C (OI 3)/ D ('11 - 4)



\ 2 ik B(3,1)
SEER>

4

\
R e
\

X

Using distance formula: J(Xz —x )2+ (v, —y.)2

AB = J(3+3 1-5)% =+/(6)%+(—4)> =/36 116 =/52 = 2/ T3 units

BO =A/(0—372+(3-1)* =4/(=3)? +(2) —\/m:x/_u-nitq
D=+/(- 1+0)2 ( 4— 3)J—J( 1)° + = JTF 19 =-/50 units

DA=4/(-1+3)2+ —J(2% + 9)2:J4+81:J85 wnits

Since all sides are of different length, therefore it is not a particular type of quadrilateral.

(iii) A (4, 5), B (7, 6), C(4,3),D (1, 2)

A@4S5) " B(7.6)

] C(4,3)

D(1,2)

2 L 0 2 4 5 6 7

Using distance formula J{xz —x)2+ (v, —y.)?




1% +(6—5)° :\/(3)24—(1)2 :\/9—|—l = /10 units

— 7+ (3-6)* =4/(3)? +( 3)? =./9+9 =+/I8 units
— 4P +(2-3 =/ (=3 +(=1)? =/9F 1 =-/10 units
4P 1 (2-5)? =4/ (=3)? +(_3)2 = /O+9 =~/18 units

Coordinates of midpoint of diagonal AC X= - = 4Y = - = g =4

—4

Therefore coordinates of midpoint of AC are (4, 4)

Coordinates of midpoint of diagonal BD= X = ? =4,Y= % = g =4

Therefore coordinates of midpoint of AC are (4, 4)

Since diagonals bisect each other at same point therefore quadrilateral is a parallelogram.

39. Question

Find the equation of the perpendicular bisector of the line segment joining points (7, 1) and (3, 5).
Answer

The points are A(7, 1) and B(3, 5).

Coordinates of midpoint of line AB = X = ? =5Y= ? = S =3

Therefore coordinates of midpoint of AB are (5, 3)

e

—¥1 4
Slope of the line = = =-=2
2—Xy 2

=

(4] ]

K
w
=

1
Negative reciprocal of slope = -3

Equation of line Y= mX+C

I+c
y=-3
3 5+c
2

11
C=—

1 11
= ——X —_—
y="3*75
2y= —x+ 11
x+2y=11

Since diagonals bisect each other at same point therefore quadrilateral is a parallelogram.
40. Question

Prove that the points (3, 0), (4, 5), (-1, 4) and (-2, -1), taken in order, form a rhombus. Also, find its area.



Answer

Let the Vertices of a quadrilateral are: A(3, 0), B(4, 5), C(-1, 4) and D(-2, -1),

Length of side AB = ,\f(xz —x)2+ (Y, — y,)?

Length of side AB = 1J‘(z_} —3)2+(5-0)2=+/1+ 25 = /26 units

Length of side BC = \f(—l —4)2+ (4—5)2=+/25 + 1 = /26 units

Length of side CD = ,\,f[:—g +1)2+ (—1 —4)2 = /1 + 25 = /26 units

Length of side DA = Vf(—g —3)24+ (—=1-0)2=+/25 + 1 = /26 units

Length of diagonal AC = J(_l —3)2+(4—0)2 =16 + 16 = /32 units

Length of side BD = Vf(—g —4)2 4+ (—1—5)2=+/36 + 36 = /72 units
Since all sides are of equal length, therefore it is a rhombus.
Area of Rhombus = ; X d, xd; = 51 X 132 x+/72 = ; X 42 x 612 = 24 sq. units

41. Question

In the seating arrangement of desks in a classroom three students Rohini, Sandhya and Bina are seated at A (3, 1), B
(6, 4) and C (8, 6). Do you think they are seated in a line?

Answer
Points are A (3, 1), B (6, 4) and C (8, 6)

For sitting in a line three points must be collinear i.e AB + BC = AC

Length of side AB = V-’(xz —x1)2+ (y; — y,)?

Length of side AB = \f(f, —3)2+(4—-1)2=y9+9 =18 = 34/2 units
Length of side BC = \f(g —6)24+(6—4)2=/4+4=+8=2y2 units
Length of side AC = V'“(a —3)2+(6—1)2 =25+ 25 = /50 = 5¢/2 units

AB + BC = AC

03l

3\,@ + 2.\."5 = by
The points are collinear.

42. Question

Find a point on y-axis which is equidistant from the points (5, - 2) and (- 3, 2).
Answer

Points A(5, -2) and B(-3, 2) are equidistance from point P.

Let the coordinates of point are P(0, y)

Using distance formula = [(x, — x,)2 + (y, — y,)2

= PA = PB



J(U—5)2+(y+ 2)* = J(U+3)2+(y—2)2

On squaring both sides, we get

(0-5)2 + (y+2)% = (0+3)? + (y-2)?

= (-5)2 + (y+2)? = (3)? + (y-2)?
>25+y2+4+4y=9+y2+4-4y

>4y + 4y =9 - 25

> 8y = -16

>y =-2

Therefore coordinates are (0, -2).

43. Question

Find a relation between x and y such that the point (x, y) is equidistant from the points (3, 6) and (-3, 4).
Answer

Coordinates of the points are A(3, 6) and B(-3, 4)

Let the point P(x, y) is equidistant from A and B

Using distance formula = \f(l'g —x)2+ (v, —y.)?

= PA = PB

Jo-22+ =62 = [ 2+ -9y

On squaring both sides, we get
(x=3)2+(y—6)>=(x+3)2+(y—4)?
x2—6x+9+y*—12y+36=x*+6x+9+y*—8y +16
3x+y=5

44. Question

If a point A (0, 2) is equidistant from the points B (3, p) and C (p, 5), then find the value of p.

Answer

Using distance formula =, [(x, — x,)Z + (y, — y,)?

= AB = AC

J(3—0)2+(P—2)2=J(P—0)2+(5—2)2
On squaring both sides, we get
(3—0)2+(P—2)*=(P—0)2+(5-2)°

9+P*—4P+4=P*+9



P=1

45. Question

Prove that the points (7, 10), (-2, 5) and (3, -4) are the vertices of an isosceles right triangle.
Answer

Vertices of a quadrilateral are A (7, 10), B(-2, 5) and C(3, -4)

Using distance formula = [(x, — x,)2 + (y, — y,)2

AB = [(—2—7)2+ (5—10)2 = /(81 + 25) = /106 units

BC=,(3+2)2+(—4—5)2=,/(25+81) =+/106 units

AC=[(3—-7)2+(—4—10)2= /(16 + 196) = /212 units
Since AB = BC

Using Pythagoras theorem

AC? = AB? + BC?

(V212)° = (V106) + (V106 )

212 = 106 + 106

212 = 212

Therefore vertices are of right isosceles triangle.

46. Question

If the point P (x, 3) is equidistant from the points A (7,-1) and B (6, 8), find the value of x and find the distance AP.
Answer

Coordinates are A (7,-1) and B (6, 8)

The point P (x, 3) is equidistant.

Using distance formula = [(x, — x,)2 + (y, — y4)2

= PA = PB

J(x— 72+ (341) = J(x—6)2+ (3—8)°
On squaring both sides, we get
(x—=7)+(B+1)°*=(x—6)*+(3—8)°

¥ —14x+49+16=x*—12x + 36 + 25

x=2

AP = J(2—7)2+ (3 + 1)? = V25 + 16 = /41 units
47. Question

If A (3, y) is equidistant from points P (8, -3) and Q (7,6) , find the value of y and find the distance AQ.



Answer
Coordinates are P(8, -3) and Q(7,6)

The point A (3, y) is equidistant.

Using distance formula = \f'f(l'z —x,)2+ (}rz — }ri)E

= PA = QA

[G=92+@+32= [G-n2+ -6y
On squaring both sides, we get

3-8+ (y+3)°=B-72+(y—6)°
25+ y*+6y+9=16+y*—12y +36

y=1

AQ = /(3—7)2+(1—6)% =16 + 25 = /41 units

48. Question

If (0, - 3) and (0, 3) are the two vertices of an equilateral triangle, find the coordinates of its third vertex.
Answer

Coordinates are A(0, -3) and B(0,3) and C(x, y)

Using distance formula =, [(x, — x,)Z + (y, — y,)?

= AB = AC

J(G—U)Z +(3+3)* =J(x—0)2+ (v +3)°
On squaring both sides, we get
(0—0)2+(3+3)°=(x—0)2+(v+3)°
36=x*+y*+6v+9

2+ y*+6y =27(1)

= AB = BC

JO-02+G+3°= [x-02+ (r-3)°
On squaring both sides, we get
(0—0)2+(3+3)*=(x—0)>+(y—3)°
36=x*+y*—6y+9

x2+y* —6y =27(2)

On subtracting equation (2) from (1) we get



12y =0
y=0
On substituting y = 0 in equation (1), we get

x* +y*+6y =27

Therefore coordinates of third vertex are (34/3,0), (—3+/3,0),

49. Question
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.
Answer

Coordinates of points are P(2, 2) A(-2, k) and B(-2k, -3)

Using distance formula = \f(l'g —x)2+ (v, —y.)?

= PA = PB

J(—2—2)2+ (k—2)2=J(—2k—2)2+ (=3 —2)°
On squaring both sides, we get
(—2—-2)2+(k—2)2=(—2k—2)*+ (—3-2)
16+k*—4k +4=4k*+8k+4+25

4+ 4k+3=0

F*+3k+k+3=0

k(k+3)+1(k+3)=0

(k+1)(k+3)=0

k=-1,-3

AP = vf(_z —2)2+ (-1-2)%= V16 + 9 = 5 units

50. Question

If the point A (0, 2) is equidistant from the points B (3, p) and C (p, 5) the length of AB.
Answer

Coordinates of points are A(0, 2), B(3, p) and C(p, 5)

Using distance formula = Vi(xz —x)2+ (y,—y,)?

= AB = AC

[G-02+@-27= [@-02+(5-27



On squaring both sides, we get
(3-0°+(p—-2)"=(p—-0)°+(5-2)°
9+p* —4p+4=p>+9

—4p =—4

p=1

AB =.[(3-0)2+(1—2)%=y9+1=1+/10 units

51. Question

If the point P (k -1, 2) is equidistant from the points A (3, k) and B (k,5), find the value of k.
Answer

Coordinates of points are A(3, k), B(k, 5) and P(k-1, 2)

Using distance formula = Vi(xz —x)2+ (v, —y.)?

= PA = PB

J(k—1—3)2+(2—Ic)2=J(k—l—k)2+(2—5)2
On squaring both sides, we get
(k—1-3)2+(2-k)?>=(k—1-k)*+(2-5)?
(k—4)2+(2—k)?*= (=1)®+ (=3)?

k> —8k+16+k*—4k+4=1+9
k*—6k+5=0

k*—5k—k+5=0

k(k—5)—1(k—5)=0

(k—5)(k—1)=0

k=1,5

Exercise 14.3

1. Question

Find the coordinates of the point which divides the line segment joining (- 1, 3) and (4, -7) internally in the ratio 3 :
4.

Answer

Let our points be A(-1, 3) and B(4, -7) and required point be C( x, y)



A=(1,3)

Cixy)

B=(4,-7

Given that point divides internally in ratio of 3:4.

By section formula,

MM, +0X, my » +ny;,

m-+n ! m+n
Here, m=3andn =4

X = 3 xd+4 x(—1) y = 3 ®(=7)+4 %3
3+4 3+4

g -9
Hence, the required point is C(; e )

2. Question

Find the points of trisection of the line segment joining the points:

(i) (5, -6) and (- 7, 5), (ii) (3, -2) and (-3, -4), (iii) (2, -2) and (-7, 4)

Answer

(i) (5,-6) and (- 7, 5),

Let our given points be A(5,-6) and B(-7, 5) and required points be C (x1 , y1 ) and D(xz , y2)

The points of trisection of a line are points which divide into the ratio 1:2

B=(71.5

\.;'l = (b, b:]



By section formula,

mMH, +NK, my,+ny,

m+n ! m+n
For point C(x1, Y1)

1 %(—7)1+2 %5

X = —_—
1 142 !
1 %542 x(—6
yi= 1 %542 X(76) ..Herem=1andn =2
142
oy = 3 _ =7
“X1 =3y Y1 3

£C(x1,v1) = (1, 20)

For point D(x2 , y2 )

2 X(—7)+1 X5 2 X5 +1 %(—6
Xy = 7) 5 y,= 25 FLXCEE) Herem=2andn =1
2+1 2+1
oo 2 4
X2 3 1 Y2 3

£D (X2, ¥2)= (-3, 3)

=7

4
Hence, the points of trisection of line joining given points are (1, ey ) and (-3, E)

(i) (3, -2) and (-3, -4)
Let our given points be A(3,-2) and B(-3, -4) and required points be C (x1 , y1 ) and D(x2 , y>2)

The points of trisection of a line are points which divide into the ratio 1:2

]
" A=(3D)
P 1
o O )
T DY)

B= (-3 -4)

By section formula,

mHa +NX, my ,+ny;

m+n ! m+n
For point C(x1, Y1)

X1 = 1 x(=3)+2 x3 , Y1= LX(=4)+2X(72) Herem =1andn =2
142 142

3 -8

S X1 = - = —
1 3,&’1 3

£C(x1,v1)=(1,2)

For point D(x2 , y2 )

Xy = 2 ®(—3}+1 %3 , ya= 2 %(—4) +1 %{—-2) Herem=2andn =1
2+1 241




—-10
=D (XZ ’ YZ)E (-11 T)
Hence, the points of trisection of line joining given points are (1 , _?8 ) and (-1, —Tm)

(iii) (2, -2) and (-7, 4)
Let our given points be A(2,-2) and B(-7, 4) and required points be C (x1 , y1 ) and D(x2 , y2)
The points of trisection of a line are points which divide into the ratio 1:2

B=(T.4

s | Gl i)
'\"‘\x.
P
‘\'\
A= {22
By section formula,
_ iz +nx, _ my+ny;
m+n ! m+n
For point C(x1 , Y1)
1 x(—7)+2 %2 1 %4 +2 x(-2
X1 = =7) ; Y1= ( J...Herem=1andn=2
142 142
X = -3 0
“ X1 3’ Y1 3
~C(X1,¥1)=(-1,0)
For point D(x2 , y2 )
2 ®(=7)+1 %2 2 x4 +1 x(—2)
X2 = ) Y2= .Herem=2andn=1
241 241
s X = -12 _ 6
- X2 3 Y2 3

=~ D (XZ ’ YZ)E (-41 2)
3. Question

Find the coordinates of the point where the diagonals of the parallelogram formed by joining the points (-2, -1), (1,
0), (4, 3) and (1, 2) meet.

Answer

Let our points of parallelogram be A(-2, -1), B(1, 0), C(4, 3) and D(1, 2) and mid point of diagonals be E(x,y)



A

| " |.7
/)/F_{x.:[}gf'f
;F,.-' ._(__.

-

'-‘H ={1,0)

We know that diagonals of parallelogram bisect each other.
Hence, we find mid point of AC.
By midpoint formula,

_ KitHg _ ¥at¥a
= LY =

2 2

For point E(X, y)

—244 —1+43

X1 = =
1 2 Y1 2

‘X_Q _ 2
- X1 21Y1 3

~EMXy)=(1,1)

4. Question

Prove that the points (3, -2), (4, 0), (6, -3) and (5, -5) are the vertices of a parallelogram.
Answer

We know if the quadrilateral is parallelogram if opposite sides are equal.

Let our points be A(3, -2), B(4, 0), C(6, -3) and D(5, -5).

B=(4.0)

LY

N\

",

N\

A=(3,-2)

% C=(6,-3)

N
\

By distance formula,

XY = ‘\.f'f(xz %02+ (y,—y1 )?

For AB,

AB = J(4— 3)2—(0-(-2))°



= J1+4
= /5 units

For BC,

BC = J(e— 4)2—((-3)—-0)

VET9

= /13 units

For CD,

= 5672 ((-5) - (-3))’
_T73
= /5 units

For AD,

w0 = [(5-3)2— ((-5) - (-2))’

[£+9

/13 units

Here, we observe that AB = CD and AD = BC, which means that the quadrilateral formed by lines joining by points, is
parallelogram.

5. Question

Three consecutive vertices of a parallelogram are (-2, -1), (1, 0) and (4, 3). Find the fourth vertex
Answer

Let three vertices be A(-2, -1), B(1, 0) and C(4, 3) and fourth vertex be D(x, y)

= (4.3)
»

A= {21}
It is given that quadrilateral joining these four vertices is parallelogram.

~0ABCD is parallelogram

We know that diagonals of parallelogram bisect each other, ie midpoint of the diagonals coincide.



Let E(xm , Ym) be the midpoint of diagonals AC and BD.

By midpoint formula,

_ Kyt Mo _ ¥ut¥o
= LY =

2 2

For diagonal AC,

—2+4 ~1+3
Xm = — Ym = 2

2 2
"'Xm=E,Ym=E

E(Xm li Ym) = (11 1)

For diagonal BD,

ol oy 04y
2 2
Xx=2-1,y=2-0

~X=1landy =2

Hence, our fourth vertex is D(1, 2)
6. Question

The points (3, -4) and (-6, 2) are the extremities of a diagonal of a parallelogram. If the third vertex is (-1, -3). Find
the coordinates of the fourth vertex.

Answer

Let three vertices be A(3, -4), B(-1, -3) and C(-6, 2) and fourth vertex be D(x, y)

Ca (6,3
.
s
NI _Dixy)
N .
N \
™,
b -,
. 3 ,
W . Ef e
,
™,
.,
et

It is given that quadrilateral joining these four vertices is parallelogram.

~o0ABCD is parallelogram

We know that diagonals of parallelogram bisect each other, ie midpoint of the diagonals coincide.
Let E(Xm , Ym) be the midpoint of diagonals AC and BD.

By midpoint formula,

_ Xyt Hz _¥1t¥e
= LY =

2 2

For diagonal AC,

_ 3+(-8) _ —442
m 2 rYm 2



+ E(tm , Ym) = (5 -1)

For diagonal BD,

-3 _ —l+x _1_—3+y
2z ' T 2
ax=-34+1,y=-2+3

~Xx=-2andy=1
Hence, our fourth vertex is D(-2, 1)
7. Question

Find the ratio in which the point (2,y) divides the line segment joining the points A (-2, 2) and B ( 3, 7). Also, find the
value of y.

Answer

Here, given points are A (-2, 2) and B ( 3, 7) and let the point dividing the line joining two points be C(2,y).

B=(3.7
n
Cizy)
m
A=(22)
Let the ratio be m:n
By section formula,
_ ImMz +nxy _ my.+ny,

14
m+n m+n

For point C(2,y),

m X3+n x(—2)

2= (1)

m+n

And y = m x7+n x 2 (2)

m+n

Solving 1 for finding ratio between m and n,

m X3+n x(—2
5 = -2)

m+n
2(m + n) =3m -2n
2m + 2n = 3m - 2n

~m=4n



~m:n=4:1
Now solving for equation 2, where m=4andn =1

m X7+n X 2

m+n

4x7+1 K2
4+1
_ 2842
5
30
Y =T
=
Ly =6

Hence, our point is (2, 6)

8. Question

IfA (-1, 3), B (1, -1) and C (5, 1) are the vertices of a triangle ABC, find the length of the median through A.
Answer

Here given vertices of triangle are A (-1, 3), B (1, -1) and C (5, 1).

Let D, E and F be the midpoints of the sides BC, CA and AB respectively.

A=i-1,3)

B=(1,-1)

We need to find length of median passing through A, ie distance between AD.
Let point D = (%, y)
By midpoint formula,

Xyt Mo _ Vat¥a
Ly =

2 2

For midpoint D of side BC,

X_1+5 _-1+1
2 Y 2

1]
.'.X=—,y=5

~D(x,y)=(3,0)

Now, by distance formula,

XY = \a'f(xz —X%3)2+(y2 —y1 )?

For AD,

AD = J(S —(-1)" +(0—3)2



~AD = 5 units
Hence, the length of the median through A is 5 units

9. Question
If the coordinates of the mid-points of the sides of a triangle are (1, 1), (2, -3) and (3, 4), find the vertices of the

triangle.

Answer
Let A(x1, Y1), B(X2, y2) and C(x3 , y3) be the vertices of triangle.

Bl y,)

Gl vyl
Let D(1, 1), E(2, -3) and F(3, 4) be the midpoints of sides BC, CA and AB respectively.

By midpoint formula.
_ Yit¥a

Xy + Mg
! 2

2
For midpoint D(1, 1) of side BC,

_ Yz2+t¥a
2

Ko+ Hg
1= ,
2

o Xz + Hg = 2 and Fz + yg =2 (1)

For midpoint E(2, -3) of side CA,

Xy +H +
o =X a’_3=}'1}'a
2 2

For midpoint F(3, 4) of side AB,

X+ H +
3=X 2’4=}'J.}'2
2 2

Adding 1,2 and 3, we get,



X+ U+ X+ H; + X+ H,=2+44+6
Andy, +yz+ ¥y +yat y3 +y,=2-6+8
22Xy + X+ My)=12and 2(y; + ¥, +y3) =2
Xyt X+ Hy=6andy; + ¥, +y; =1
¥;+2=6andy; +2=2.from1l
~Xy=4andy; =0

Substituting above values in 3,

44+ U, =6and0+y, =8

~“H,=2andy, =89

Similarly for equation 2,

4+H;=6and0+¥y; =-6

~“Hg=2andy; = -6

Hence the vertices of triangle are A(4, 0), B(2 ,8) and C(0 ,-6)

10. Question

If a vertex of a triangle be (1, 1) and the middle points of the sides through it be (-2, 3) and (5, 2), find the other
vertices.

Answer
Let in AABC, A(1,1), B(xy, y1) and C(x3, y2).

Let D(-2, 3) and E(5, 2) be the midpoints of sides AB and AC respectively.

i i
g .
= Tr——
- — Gl ¥aud
- — s

. —a
D= 23] ™,

- *

{5.2)

., o I

At
A={1.1)
By midpoint formula.

_ Kyt Hn _ Vut¥a
= LY =

2 2

For mid point D (-2, 3) of side AB,

1+x 1+
2= 1 3= Y1
2 2

l1+xy=-4and1+vy; =6

Xy =-5andy; =5

~ B (x1,y1) = (-5, 5)

For midpoint E(5, 2) of side AC,

5

1+x 1+
— 2 2= ¥z
2 2



l1+xp;=10and 1 +y, =4
~Xp=9andy, =3

C(XZI YZ) = (91 3)
Hence other two vertices are B (-5, 5) and C(9, 3)
11 A. Question

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

Answer

Here y axis divides our line joined by the points (say) A (-2, -3) and B (3, 7).
Let coordinate of the point be C(0, y).

Here our x- coordinate is zero, as point C lie on x-axis.

Let y axis divide AB in ratio of m:n.

Pe-a7
/
/
/.-r
4
/ n
/
/
//
/" c(o,y)
/,"
/’ m
/n=fz. 3)
By section formula,
MK, +NX, _ Imyz+ny,
- m+1 ! - m+n

For point C(0, y) on line joined by the points A and B,

m %3+n x(—2)

0= m+n ~(1)

And, y = m X7+n x(—3) (2)
m+n

Solving 1,

O(m +n) =3m-2n
~3m = 2n
~m:n =2:3

Now solving for 2, for values m = 2 and n = 3,



_ 2 x7+3 X(-3)
2+3

L]

~ C(0,y) = (0, 1)

11 B. Question

In what ratio is the line segment joining (-3, -1) and (-8, -9) divided at the point (-5, -21 /5)?
Answer

Let given points be A (-3, -1) and B (-8, -9).

Let the point C(-5, -21 /5) divide AB in ratio m:n.

/.ﬂ.—(-ﬂ_-l]

/’n

. i
/ C=(5,-42)

¢

B=(8-9

By section formula,

mMHo +NX, my o +ny;

’
m+n m-+n

For point C(-5, -21 /5) on the line joined by the points A and B.

m X(—8)}+nx(—3)

-5 = (1)
m+n
And, _2__1 _m ®(—9)+nx(—1) (2)
5 m+n
Solving 1,

-5(m + n) = -8m - 3n

~5m + 5n =8m + 3n

~2n =3m
m 2
“n 3

Hence, ratio is 2:3.

12. Question

If the mid-point of the line joining (3, 4) and (k, 7) is (X, y) and 2x + 2y + 1 = 0, find the value of k.
Answer

Let A(3, 4) and B(k, 7) and midpoint be C(x, y) which lies on the line 2x+2y+1 =0



A= (3, 4)

By midpoint formula,

_ Kyt Mo _ ¥ut¥o
= LY =

2 2

For point C(x, y),

3+k 4+7
X =—

by == (1)

2 2
11
Here, y = —,
Y 2
Hence, substituting value of y in given equation of line,

2x+2x%+1=0

Now substituting value of x in equation(1), we get.

2+k
X =

Hence, the value of k is -15.

13. Question

Determine the ratio in which the straight line x - y - 2 = 0 divides the line segment joining (3, -1) and (8, 9).
Answer

Let point be A(3, -1) and B(S8, 9).

Let the line divide the line joining the points A and B in the ratio m:n at any point C(x, y)



A= (3,-1)

By section formula,

MiHg +NXy _ mys+ny;

’
m+n m+n

For point C(x, y),

m X8+n X3 m X9+n x{—1)
m+n ! m+n
Sm+3n 9m-—n

Y
m+n m+n

Now, substituting value of x and y in equation x -y -2 = 0,

Sm+3n 9m—n
—_-2=0

m+n m+n

Sm+3n—9m+n—2m-—2n

=0

m+n
~=-3m +2n =0

m 2

n E
~min=2:3
Hence, the line divides the line segment joining A and B in the ratio 2:3 internally.
14. Question

Find the ratio in which the line segment joining (-2, -3) and (5, 6) is divided by (i) x-axis (ii) y-axis. Also, find the
coordinates of the point of division in each case.

(i) x-axis
Answer
(i) x-axis
Let our points be A(-2, -3) and B(5, 6).

Let point C(x, 0) divide the line formed by joining by the points A and B in ratio of m:n.



B = (5. 6)

A=(2,-5)

By section formula,

mHa +NX, my ,+ny;

m+n ! m+n
For point C(x, 0)

_ mx5+n x(-2) 0= m X6+n x(—3)
m+n ! m+n

Solving for y coordinate,

0= m X6+n X(—3)

m+n

~6m-3n=0

Now solving for x coordinate, with m =1 and n = 2,

_ 1x5+2 %(-2)
1+2

5-4

" X= —
3

1
X ==

Hence, the coordinates of required point is C(é , 0)
(i) y-axis.
Let our points be A(-2, -3) and B(5, 6).

Let point C(0, y) divide the line formed by joining by the points A and B in ratio of m:n.



B = (5. 6)
f/r
a//
f')//
s
-).f
/ n
/
Vi
yd
Vs
;" i
il
7| S, 0)
/ e 0)
Fee
'

A

&

A= (-2, )
By section formula,

. mMp+nx _mys+ny,

m+1n ! m+n
For point C(0, y)
0= m ¥5+n ®x(—2) _ mX&+n x(—3)
m+n Y m+n

Solving for x coordinate,

0= m ¥5+ n %({—2)

m-+n
~5m-2n=0

m

Now solving for y coordinate, with m = 2 and n = 5,

_ 2x6+5x(-3)
2+5

12-15

Hence, the coordinates of required point is C((} , T)

15. Question
Prove that the points (4, 5), (7, 6), (6, 3), (3, 2) are the vertices of a parallelogram. Is it a rectangle.
Answer

Let given points be A(4, 5), B(7, 6), C(6, 3), D(3, 2) and let the intersection of diagonals be E(Xm , Ym )



B= (7.6

A5 __— b |

s B [

4
~ C= (63

b= .2)
By midpoint formula.

_ Xyt He _ ¥a1t¥o
= Ly =

2 2

For midpoint of diagonal AC,

4+6 3+3
Xy = — = —
1 2 Y1 2
10 8
S X =—=5 =—=4
1 3 Y1 3

~ midpoint of diagonal ACis (x1, Y1 ) = (5, 4) ...(1)

For midpoint of diagonal BD,

o = 743 _ 642
2 2 Y2 2
10 a

-‘-X2=?=5,Y2=5=4

~ midpoint of diagonal BD is (x2, y2 ) = (5, 4) ...(2)
Here, from 1 and 2 we say that midpoint of both the diagonals intersect at same point, ie (5, 4)
But our intersection of diagonals is at E, which means that midpoint of diagonals intersect at single point, ie E(5, 4)

We know that if midpoints of diagonals intersect at single point, then quadrilateral formed by joining the points is
parallelogram.

Hence, our oABCD is parallelogram.
Now, we shall check whether cABCD is rectangle.
If the lengths of diagonals are same, then given quadrilateral is rectangle.

By distance formula,

XY = \EI(XZ —%,)2+(y2 —yy )2

For diagonal AC,

AC=./(6—4)2+(3—5)2

- ViT4

24/2 units

For diagonal BD,



AC = /(7 -3)2+(6—2)2
=16 + 16
= 442 units.

Here, AC # BD, hence oABCD is not rectangle.

16. Question

Prove that (4, 3), (6, 4), (5, 6) and (3, 5) are the angular points of a square.
Answer

Let given points be A(4, 3), B(6, 4), C(5, 6) and D(3, 5).

C=(56)
-~ e h
D=(3,5
eh.. N
- X
A \
A\
\
\
\\\ 7 Bai6d)
A=(4,3)

By distance formula,

XY = J(Xz —%,)2+(y2 —y1 )?

For AB,

AB = /(6 —4)2 + (4 —3)2
=yi+1

\/5 units.

For BC,

BC=/(5—-6)2+(6—4)2
=Jy1i+4
=/5 units.

For CD,

CD =/(3—5)2+ (5 —6)2

- VEi+1

\/5 units.

For AD,

AD = /(3 —4)2+ (5—3)2



- 173
=4/5 units.

Here, we can observe that oABCD is a parallelogram.
Now,

For diagonal AC,

AC=./(5—4)2+(6—3)2
=41+9

= /10 units.

For diagonal BD,

BD =,/(3—6)2+ (5 —4)2

=49+1

/10 units.

~ AC = BD, which means diagonals are equal.

We know that quadrilateral in which all sides are equal and diagonals are equal, is a square.
~o0ABCD is a square.

17. Question

Prove that the points (-4, -1), (-2, -4), (4, 0) and (2, 3) are the vertices of a rectangle.
Answer

Solution : Let the given points be A(-4, -1), B(-2, -4), C(4, 0) and D(2, 3).

D ={2.3)

4 D40
o~ ...‘ 1 ¥

o
-

B = (-2 4

Use distance formula,  /(x, —x,)2+ (y, — ¥, )2

For AB,



AB= [(—Z- (42 + (4 (-D)?

=(=2+ 4" + (=4 +1)?
=(2)*+(=3)?
=\.’m

=4/13 units

For BC,

BC = A (DX T O (DP =+/(4+2)>+(0+4)> =4/6%+42

=36 + 16

= /52 units

For CD,

D=1 +(3-0° =(2?+(3)

- V379

=y/13 units

For AD,

w0 = =P+ G- (D =/ (244 +(3+1)?  =4/(6)" 4+ (4)°

=36+ 16

= /52 units

Also, for diagonal AC,

AC= [T F =D =+/(4+ 4>+ (0+17° =./(8)°+ (1)
—./04+1

= /65 units

For diagonal BD,

80 = [Z= (D F G (2 =+/(2+2)° + (3 +4)>  =+/(4)° +(7)?

= V16 + 49

= /65 units

We can observe that AB = CD and BC = AD and also diagonal AC = BD.

We know that a quadrilateral whose opposite sides are equal and the diagonal are equal is rectangle.



~ ABCD is a rectangle.

18. Question

Find the lengths of the medians of a triangle whose vertices are A (-1,3), B (1,-1) and C(5,1).
Answer

Here given vertices are A(-1,3), B (1,-1) and C(5,1) and let midpoints of BC, CA and AB be D,E and F respectively.

As(1,3)
b
AN e -

\

| = P‘
FoTst C=(51)
oI - A A 5,

. l'{' = -

L i LY

B=(1,-1)

By midpoint formula.

_ Kyt Hn _ Vut¥a
= LY =

2 2

For midpoint D of side BC,

X_1+;1 _-1+1
2 Y 2

X_a 0
2’y 2

~midpoint of side BC is D(3, 0)

For midpoint E of side AB,

_ —1+5 _ 341
2 2

oz 4
2’y 2

~midpoint of side AB is E(2, 2)

For midpoint F of side CA,

-1+1 3-1
= Y

I

~midpoint of side CA is F(0, 1)

By distance formula,

XY = \EI(XZ %)%+ (¥, —y, )?

For median AD,

AD = [ (-1)7 ¥ (0-3)7



= 5 units

For median BE,

BE = [Z— 12+ 2= (D)2
=41+9
= /10 units.

For median CF,

CF=/(0—-5)2+(1—-1)2
=\-’E

= 5 units

19. Question

Three vertices of a parallelogram are (a + b, a - b), (2a + b, 2a - b), (a - b, a + b). Find the fourth vertex.
Answer

Let A(a + b,a-b), B(2a + b, 2a - b), C(a - b, a + b) and fourth vertex be D(x, y).

B{Za+b.Za-h)

’ Cia -1y a+h)
pes
. v)
It is given that oABCD is parallelogram.
We know that diagonals of parallelogram bisect each other.

Let intersection of diagonals be E(xm, Ym )

By midpoint formula.

X+ ¥ Vit¥e
Xm = s Ym = o

For midpoint E of diagonal AC,

a+b+a-b a—b+a+hb
Xm=—"7"—"+Ym=——_——

2 a 2
“Xm=a,Yym=2a
~E(Xm, Ym ) = (a, a)
For diagonal BD,

Za+b+x 2a—b+y
= ’ a=

2 2




~2a=2a+b+x,2a=2a-b+y
~X=-bandy=0>b

Hence, the fourth vertex is D(-b, b)
20. Question

parallelogram.

If two vertices of a parallelogram are (3, 2), (-1, 0) and the diagonals cut at (2, -5), find the other vertices of the
Answer

Let the vertices be A(3, 2), B(-1, 0), C(x1, y1 ) and D(x3, y2 ).
Let diagonals cut at E(2, - 5).

]
-
DL, Y-
|4 - [ o)
\ -
\r -
&

Gl yy)

We know that mid points of diagonals of parallelogram coincide
By midpoint formula.

_ K+ Hy Y.ty
Xm =5 Ym=7—

2

For midpoint E of diagonal AC,

3+x 2+
2 =___i,_5 =__£A
2 2

+X1 =1landy; = -12
~ coordinates of C are (1, -12)

For midpoint E of diagonal BD,

—1+x 0+y
2=—H2,-5=_"2
2 2

~Xp =5andy; =-10

~ coordinates of D are (5, -10)

21. Question

If the coordinates of the mid-points of the sides of a triangle are (3, 4), (4, 6) and (5, 7), find its vertices.



Answer
Let A(x1, Y1), B(Xx2, y2) and C(x3, y3) be the vertices of triangle.
Let D(3, 4), E(4, 6) and F(5, 7) be the midpoints of sides BC, CA and AB respectively.

Afx,y,)

fff( .)"/
I Vi
A e
/£ /"J
s
A2 D=4
A
v
;A
-’fy{ '/
[:[x,,_.ya‘,l

By midpoint formula.

_ Xyt Hn _ Vat¥a
= Ly =

2 2

For midpoint D(3, 4) of side BC,

KXo+ H +
3=22 a’4=}'2}'a
2 2

For midpoint E(4, 6) of side CA,

X, +H +
q =2t a,6=}'1}'a
2 2

For midpoint F(5, 7) of side AB,

Xy + Mg 7 = ¥it¥a
, 7=

2 2

5=

Adding 1,2 and 3, we get,



#2(Xy + X3+ M) =24and 2(y, + y, +y3) = 34
Xyt X+ Hy=12andy; + ¥, +¥3 =17

¥, +6=12andy; + 8 =17 ..from 1
~X;=6andy; =9

Substituting above values in 3,
6+u,=10and 9 +y, = 14

“Hy,=4andy, =5

Similarly for equation 2,

6+My=8and9 +y; =12

“Hg=2andy; =3

Hence the vertices of triangle are A(6 , 9), B(4 ,5) and C(2 ,3)

22, Question

The line segment joining the points P (3, 3) and Q (6, - 6) is trisected at the points A and B such that A is nearer to P.
If A also lies on the line given by 2x + y + k = 0, find the value of k.

Answer

Here, given points are P (3, 3) and Q (6, - 6) which is trisected at the points(say) A(xy , Y1) and B(x> , y2)such that A
is nearer to P.

% +y+k=0
P=1{33)

\
W\
A\

'\ncx..r.n

W

1\
\

*
By ¥z) \

14
\
I':
\

.

Q = (6. -6)

By section formula,

MiHa +1X, my » +ny;,

m-+n ! m+n
For point A(xy , y1) of PQ, where m=2andn =1,

_ 2 X3+1 X6 _ 2 %341 x({—8)

X P —
1 241 V1 2+1

"'X1=4IY1=O

~Coordinates of A is (4,0)



It is given that point A lies on the line 2x + y + k = 0.

So, substituting value of x and y as coordinates of A,

2x4+0+k=0

~k=-8

23. Question

If the points (-2, -1), (1, 0), (x, 3) and (1, y) form a parallelogram, find the values of x and y.

Answer

Let given points be A(-2, -1), B(1, 0), C(x, 3), D(1, y) and let the intersection of diagonals be E(Xm , Ym )

It is given that oABCD is a parallelogram.

Cfx, 3)

il " 1B = (1,00
il

L
A =
ARy
o

prt
A= (2,-1)

By midpoint formula.

_ Kyt Hp _ ¥it¥o
= LY =

2 2

We know that midpoint of parallelogram coincide.

~ Midpoint of AC = Midpoint of BD

x-2 3-1 1+1 y+0
( ’ 2 )_( 2 4 3 )
x—2 1+1 3-1 +0

e T and ===

2 2 2 2

X=4andy =2
24, Question

The points A (2, 0), B (9, 1), C (11, 6) and D (4, 4) are the vertices of a quadrilateral ABCD. Determine whether
ABCD is a rhombus or not.

Answer
Here given points are A (2, 0), B (9, 1), C (11, 6) and D (4, 4).

For a quadrilateral to be rhombus, all sides must be equal.



-
A=(2.0)

By distance formula,

XY = "..n"ll(XZ — X302+ (2 — ¥y )?

For side AB,

AB = /(9—2)2+(1—0)2

For BC,

BC=,(11-9)2+ (6 —1)2

\/29 units

CD = /(11 —-4)2+ (6 — 4)2

- VA5 734

/53 units.

AD = [(4—2)2+(4-0)2

TS

/20 units.

Here all sides are unequal.

Hence cABCD is not a rhombus.

25. Question

If three consecutive vertices of a parallelogram are (1, -2), (3, 6) and (5, 10), find its fourth vertex.
Answer

Let three vertices be A(1, -2), B(3, 6) and C(5, 10) and fourth vertex be D(x, y)

It is given that quadrilateral joining these four vertices is parallelogram, ie cABCD is parallelogram.

We know that diagonals of parallelogram bisect each other, ie midpoint of the diagonals coincide.



C=(510)

Let E(Xm , Ym) be the midpoint of diagonals AC and BD.

By midpoint formula,

_ Kyt Hn _ Vut¥a
= LY =

2 2

For diagonal AC,

1+5 —2+10
Xm=—"/Y¥m*= 2
] g
“Xm =7, Ym =3

“E(Xm , ¥ym) = (3, 4)

For diagonal BD,

~X=6-3,y=8-6
~x=3andy =2
Hence, our fourth vertex is D(3 , 2)

26. Question

If the points A(a, -11), B(5, b), C(2, 15) and D(1, 1) are the vertices of a parallelogram ABCD, find the values of a
and b.

Answer

Given: the points A(a, -11), B(5, b), C(2, 15) and D(1, 1) are the vertices of a parallelogram ABCD.



To find: the values of a and b.

Solution:Given points are A(a, -11), B(5, b), C(2, 15) and D(1, 1) and let the intersection of diagonals be E(Xm , Ym
)

It is given that oABCD is a parallelogram

C=(2.15)

| - 98(.0)
- '::‘.rn'!lflln?
D= (1, 1}4{ i |
YiRiN
o
V]
“.\I ]
L I | |
III . |
|II 1 |
Lo
\
|I i
L
I|Il_|
|Ilu
4
Afa,-11)

By midpoint formula.

X = Xy + Mz _ Yit¥a

2 2

We know that midpoint of parallelogram coincide
~ Midpoint of AC = Midpoint of BD

a+2z 15-11 5+1 b+l
S ) =

2 ERE
Ezﬂandli—J.l:E
2 2 2 2
a+2 6 15—-11 _ b+1
= 5 Zurm' 5 5
= — at2 _ 3un-:i' 1_ h+l

2 2



:>-” —+2:3 and Q-Zb.i

2 2
>a+2=6andd4=b+1a=6-2and4-1=5>b
2a=4and3 =>b
ra=4andb =3
27. Question

If the coordinates of the mid-points of the sides of a triangle be (3, -2), (-3, 1) and (4, -3), then find the coordinates
of its vertices.

Answer
Let A(x1, Y1), B(x2, y2) and C(x3, y3) be the vertices of triangle.

Let D(3, -2), E(-3, 1) and F(4, -3) be the midpoints of sides BC, CA and AB respectively.

Cixg ¥3)
e
Ry
R
"
s et
E= (3N
e
Ay, ) ﬁq%‘“& . .
o
S e, D=3
M“‘h e
iy,
-
F [-: 1]::‘*
e
T
i

Hlfx_,_ :,'F}

By midpoint formula.

_ Xyt Hn _ Vat¥a
= Ly =

2 2

For midpoint D(3, -2) of side BC,

Xo+ M +
3=22 a’_2=}'2}'a
2 2

B Xz + Hg = 6 and Fz + FS = -4 (1)
For midpoint E(-3, 1) of side CA,

Xy + Hg 1= ¥1t¥a
I

3= =
2 2

For midpoint F(4, -3) of side AB,
Kyt Ha 3= Yit¥a

4 =271
2 2

Adding 1,2 and 3, we get,



22Xy + X, + Hg)=8and 2(y; + ¥, +¥3) = -8

Xyt X+ Hy=4andy; + ¥, + ¥y =-4
¥;+6=4andy; -4=-4.from1

~Xy=-2andy; =0

Substituting above values in 3,

-2+ U, =8Band 0 +y, =-6

~“Hy=10and y, = -6

Similarly for equation 2,

-2+ Hy=-6and0+y; =2

“ Uy =-4andy; =2

Hence the vertices of triangle are A(-2, 0), B(10 ,-6) and C(-4 ,2)
28. Question

Find the lengths of the medians of a A ABC having vertices at A (0,-1), B (2, 1) and C (0, 3).
Answer

Here given vertices are A (0,-1), B (2, 1) and C (0, 3) and let midpoints of BC, CA and AB be D,E and F respectively.

By midpoint formula.

C=(0,3)
L §
[,
Vo
I
A
i ]
A
\ i
!
v !
4
I \ B=(21)
e | IN
\ ’
fy
:' \ _.r'.
A rd
r /W
r
'
I o
I
i
1
A={D,-1)
Ky + Mg _ ¥uit¥z
2 ! 2

For midpoint D of side BC,

2+0 1+3

z /! 2

X

(SRS

2
X=E,y=

~midpoint of side BC is D(1, 2)

For midpoint E of side AB,

0+0 -1 +3
X =— =
2 Y 2




X=_ly=5

~midpoint of side AB is E(0, 1)

For midpoint F of side CA,

_ 240 1-1

~midpoint of side CA is F(1, 0)

By distance formula,

XY = J(Xz — %)%+ (y2 —yy )2

For median AD,

A0 = [T=0R + (2= (D))
=41+9
= /10 units

For median BE,

BE=(0—-2)2+(1—1)2

= V2

= 2 units.

For median CF,

CF=,(1-0)2+(0-3)2
=y1+9
= /10 units

29. Question
Find the lengths of the medians of a A ABC having vertices at A (5, 1), B (1, 5), and C(-3, -1).
Answer

Here given vertices are A (0,-1), B (2, 1) and C (0, 3) and let midpoints of BC, CA and AB be D,E and F respectively.



/N
/J | \\
! ]
/ l =
] - - \_
D/ I \\
- I -
-
y gy T |
/! L I T
e !
- = | - }
- ___‘.--"'
/ - == IE
L o
L8
pra.

Co=(-3,-1)

By midpoint formula.

_ Kyt Hp _¥ait¥o
= LY =

2 2

For midpoint D of side BC,

—3+1 —1+5
= LY =

2 2

~midpoint of side BC is D(-1, 2)
For midpoint E of side AB,

—3+5 -1+1
— LY =

~midpoint of side AB is E(1, 0)
For midpoint F of side CA,

1+5 1+5
X

I
<
I

~midpoint of side CA is F(3, 3)

By distance formula,

XY = \EI(XZ %02+ (y,—y1 )?

For median AD,

AD = [(-1—5)2+ (2—1)2
={36+1
= /37 units

For median BE,

BE=,/(1-1)2+(0—5)2



=\-"E

5 units.

For median CF,

CF=,(-3-3)2+ (—-1-3)2

V36 + 16
= 24/13 units

30. Question

Find the coordinates of the points which divide the line segment joining the points (-4, 0) and (0, 6) in four equal
parts.

Answer
Let given coordinates be A(-4, 0) and B (0, 6).

We need to divide AB into 4 equal parts, ie first we need to find midpoint of AB, which will be D and then find out
midpoints of AD and DB respectively.

Let required points be C(x1, Y1 ), D(Xm , Ym ) and E(x, y2 )

e T'n'.)

Gty )

A= (4,0)

By midpoint formula.

Xy + Ho _ ¥1t¥o
Ly =

2 2

For midpoint D of AB,

_ —4+0 _ 046

Xm = =
m 2 rYm >

S Xm = -2 and Ym = 3

D(Xm rYm ) = ('2 I 3)
Now, for midpoint C of AD,

—4-2 043

X = — =
1 2 1 Y2

x1 =-3andy; = 1.5
~C(x1,v1) = (-3, 1.5)

For midpoint E of DB,



0-2 643
X2=—F"1Y¥2=—

~Xp=-land y, =4.5

~D(x2,y2) =(-1,4.5)
Hence the co-ordinates of the points are (-3, 1.5), (-2, 3) and (-1, 4.5)
31. Question

Show that the mid-point of the line segment joining the points (5, 7) and (3, 9) is also the mid-point of the line
segment joining the points (8, 6) and (0, 10).

Answer
Let given points be A(5, 7) and B(3, 9) and the points of other segment line be C(8, 6) and D(0, 10)

-
T
x“x

B=(3.9)
D=(010) TS~

x""x
-
T C = (8 6)
An(5T) . C=(8
\“l,&_k
-\H"H
T

By midpoint formula.

_ Kyt Hn _ Vut¥a
= LY =

2 2

For midpoint of AB,

5+3 7 +9
X = VY =

2 2

x=4andy =8 ..(1)

Now for midpoint of CD,

g8+0 6 +10
e= — d= . ...(say)

~e=4andd = 8 ..(2)

Here from 1 and 2 we say that midpoints of AB and CD are same, ie they coincide.

32. Question

Find the distance of the point (1, 2) from the mid-point of the line segment joining the points (6, 8) and (2, 4).
Answer

Let D(x, y) be the midpoints of A(6, 8) and B(2, 4). Let our third given point be C(1, 2).

By midpoint formula.

_ Xyt Hp _ ¥1t¥o
= L,y =

2 2

For midpoint D of AB,

642 g+4
x=—andy=—
2 2

~X=4andy =6

~D(x, y) = (4, 6)



Now to find distance between C and D,

By distance formula,

XY = \a'f(xz —X%3)2+(y2 —y1 )?

For CD,

D= /(4—-1)2+(6—2)2

=J9+16

= 5 units

33. Question

If A and B are (1, 4) and (5, 2) respectively, find the coordinates of P when AP/BP = 3/4.
Answer

Given points are A(1, 4) and B(5, 2). Let P be (x, y) and given ratio is 3:4.

A= (1, 4)
e,
T~ Py
~
o
~_B=(52)
»
By section formula,
_ iy +nx, _ myz+ny,
m+1 ! m+n
For point P on AB,
_ 5% 3+1x%4 _ 3 X244 x4
3va Y 3+4
19 22
X=—andy =—
7 7
. . . 19 22
Hence, required coordinates is P(? ' )
34. Question

Show that the points A (1, 0), B (5, 3), C (2, 7) and D (-2, 4) are the vertices of a parallelogram.
Answer

Let given points be A (1, 0), B (5, 3), C (2, 7) and D (-2, 4) and let the intersection of diagonals be E(Xm , Ym )



e
i
-
- i \\\
o '
- I ™
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By T rs
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By midpoint formula.

Xy + Mz _ ¥it¥a

X=
2 2

For midpoint of diagonal AC,

142 047

X1 =—— =—

1 5 ! 1 2
7
X1——,Y1=E

(1)

~ midpoint of diagonal ACis (X1, Y1 ) = (g, g)

For midpoint of diagonal BD,

~ midpoint of diagonal BD is (x2, y2 ) = (g, g) ..(2)

3
Here, from 1 and 2 we say that midpoint of both the diagonals intersect at same point, ie (5, -)

37
But our intersection of diagonals is at E, which means that midpoint of diagonals intersect at single point, ie E(E’ E)
We know that if midpoints of diagonals intersect at single point, then quadrilateral formed by joining the points is

parallelogram.
Hence, our oABCD is parallelogram.

35. Question
Determine 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

Answer
Here, given points are A (-4, 3) and B ( 2, 8) and let the point dividing the line joining two points be P(m,6).

Let the ratio be m:n



B = (2,8)

/_/ f
L~ Pm, 6)
//
L ]
A= (4, 3)
By section formula,
MMy +NX,; _ my.+ny,
m+1 ! m+n
For point P(m,6),
m x2+n xX{—4
m = RXEIRXES )
m+n
m x8+n x 3
And 6 = —— ...(2)

m+n

Solving 2 for finding ratio between m and n,

m *8+n x 3

m+mn
6(m + n) = 8m +3n

6m + 6n = 8m +3n

~2m = 3n
m_32

’ 11_2
m:n=3:2

Now solving for equation 1, where m = 3 and n =2

m x2+mn x(—4)

m+n

6—8
sm=—

5

s m =

all

-2
Hence, our point is (—, 6)
=]

36. Question

Determine the ratio in which the point (-6, a) divides the join of A(-3, 1) and B(-8, 9). Also find the value of a.
Answer

Here, given points are A(-3, 1) and B(-8, 9) and let the point dividing the line joining two points be C(-6,a).

Let the ratio be m:n



Y-ﬂ, g}
n

e A=(31)

By section formula,

mMHo +NX, my o +ny;

m+n ! m+n
For point C(-6,a),

m X({—8)+n x(—3)

-6 = (1)

m-+n

And a = mx%4+nx1 (2)

m+n
Solving 1 for finding ratio between m and n,

_m ®(—8)}+n x(—3)

m+n
-6 (m + n) = -8m -3n

6m + 6n = 8m + 3n

~2m = 3n
,m_3

) 11_2
m:n=3:2

Now solving for equation 2, where m =3 and n =2

m X9%+n x 1

m+n

3 ®I+2I X1
3+2

a=

2742

=]

%]

9

3

. 29
~ value of a is —
=1

37. Question

The line segment joining the points (3, -4) and (1, 2) is trisected at the points P and Q . If the coordinates of P and Q
are (p, -2) and (5/3, q) respectively. Find the values of p and q.

Answer

Let given points be A(3, -4) and B(1, 2) , which is trisected at points P(p, -2) and Q(5/3, q).



B=(1,2)

Fip.-2)

Q(5/3,q)

A= (3 -4)

By section formula,

x = Dz thE LY = T2 TVipg point P divides the line in 1:2 and Q divides the line in 2:1.
m+n m+n

For point P(p, -2)of AB, where m =1andn = 2,

1 %143 %2 2 %142 x(—4)
p=— 2=
1+2 1+2

Solving for p,
p=_
3
For point Q(5/3, q) of AB, where m =2andn =1,

2 %1+1 %3 _ 2x%241 x(—4)

I

2+1 2+1

5
3

Solving for q,

4—4
q=—

~q = OHence, the value of p and q are g and 0 respectively.

38. Question

The line joining the points (2,1) and (5,-8) is trisected at the points P and Q. If point P lies on the line 2x -y + k = 0.
Find the value of k.

Answer

Here, given points are P (2, 1) and Q (5, - 8) which is trisected at the points(say) A(x1 , Y1) and B(x> , y2)such that A
is nearer to P.



Q=(5.-8)

By section formula,

mHa +NX, my ,+ny;

m+n ! m+n
For point A(x1 , y1) of PQ, where m =1 and n = 2,

_ 1x5+2 x2 _ 1x(-8)+2x1
X1 - 7 YI -
1+2 1+32

“X1=3,y1=-2

~Coordinates of A is (3,-2)

It is given that point A lies on the line 2x -y + k = 0.
So, substituting value of x and y as coordinates of A,
2x3-(-2)+k=0

~k=-8

39. Question

If A and B are two points having coordinates (-2, -2) and (2, -4) respectively, find the coordinates of P such that AP =

3
— AB.
7

Answer
Given points are A(-2, -2) and B(2, -4). Let P be (X%, y)

Here given that AP = EAB.

But AB = AP + BP
~7AP = 3AB
7AP = 3(AP + BP)
~4AP = 3BP

A _3

"BP a4



By section formula,

MM, +0X, my » +ny;,

14
m+n m+n

For point P on AB, where m =3 and n =4

_ 3 2+4 x(-2) y = 3 ®(—4)+4 ®%(-2)

I

3+4 3+4

-2
—andy = —
7 y 7

x
Il

i i . -2 =20
Hence, required coordinates is P(7 , T)

40. Question

Find the coordinates of the points which divide the line segment joining A (-2, 2) and B (2, 8) into four equal parts.
Answer

Let given coordinates be A(-2, 2) and B (2, 8).

We need to divide AB into 4 equal parts, ie first we need to find midpoint of AB, which will be D and then find out
midpoints of AD and DB respectively.
Let required points be C(x1, Y1 ), D(Xm , Ym ) and E(x, y2 )

B=(28)

Efxs. o)

”l:xm' IJI-r|'|:I

Cixy. ¥y)

A=(2,2)

By midpoint formula.

_ Kyt Hn _ Vut¥a
= LY =

2 2

For midpoint D of AB,

—2+2 2+8
Xm = =

2 rYm = 2

-'-Xm=0ande=5

D(Xm IYm ) = (0 ! 5)



Now, for midpoint C of AD,

—2+0 245

2 V2T

X1 =
7
x1 = -1 and vy =5

£C(xa s y1) = (-1, )

For midpoint E of DB,

X _ 240 _ 845
2 2 1 Y2 2

L X = 1andy2=§
13
E(X2 Y2 ) = (1 I?)

Hence the co-ordinates of the points are (-1, g) ,(0,5) and (1, §)

41. Question

A (4, 2),B (6, 5) and C (1, 4) are the vertices of A ABC.

(i) The median from A meets BC in D. Find the coordinates of the point D.
(ii) Find the coordinates of point P on AD such that AP : PD = 2 :1.

(iii) Find the coordinates of the points Q and R on medians BE and CF respectively suchthat BQ : QE =2 : 1and CR:
RF=2:1.

(iv) What do you observe?

Answer

(i) The median from A meets BC in D. Find the coordinates of the point D.
Here given vertices are A (4, 2), B (6, 5) and C (1, 4).

B=(55

By midpoint formula.

Ky + Mg _ ¥ut¥a
2z 2

For midpoint D of side BC,

e 544
2 Y 2

7
2

B3| D

Y =



)

B | D

7
Hence, the coordinates of D are (5 ,

(ii) Find the coordinates of point P on AD such that AP : PD = 2 :1.

B=(65)

By section formula,

MHe +NX, my»+ny,
X = ’ =
m+n m+n

For point P on AD, where m=2andn =1

2 %2 +1x4 2 % o4l X2
X=_"=2 """, y=_"2""""
241 241

11 11
S X = ? and y = ?
(iii) Find the coordinates of the points Q and R on medians BE and CF respectively such that BQ : QE =2 : 1and CR:

RF=2:1.
By midpoint formula.
X = Ky+ Mz Ly = }"J.:}"z

2

For midpoint E of side AC,

X_1+=1- _ 442
2 Y )
wo3 6
2 Y T3

Hence, the coordinates of E are (g , 3)

For midpoint F of side AB,

e _ 5+2
2 Y 2

(oo 7
z’y 2

Hence, the coordinates of F are (5 , E)

By section formula,

MiHa +1X, my » +ny;,

X = A =
m+n m+n

For point Q on BE, where m =2 andn =1

2><E+1><5 2 % 3+1 %5
X = 2 , = —
2+1

2+1



'x—nand _ 11
RA 3 ' 3

For point R on CF, wherem =2andn =1

2x5+1x1 2 % 241 %4
= —I = ;
2+1 241

'x—nand _ 11
R 3 ' 3

(iv) What do you observe?

We observe that the point P,Q and R coincides with the centroid.
This also shows that centroid divides the median in the ratio 2:1
42. Question

ABCD is a rectangle formed by joining the points A (-1, -1), B (-1, 4), C (5, 4) and D (5,-1). P, Q, R and S are the
mid-points of sides AB, BC, CD and DA respectively. Is the quadrilateral PQRS a square? a rectangle? or a rhombus?
Justify your answer.

Answer

Here given that A (-1, -1), B (-1, 4), C (5, 4) and D (5,-1).Also P, Q, R and S are the mid-points of sides AB, BC, CD
and DA respectively.

B=(14) a G=(54)
- AN I I D
- LY
¥ .

- Y
- bl
-~ b
- L
- Y
- L
| . Y
- LY H
- Y
Fu
- e
1 L -
bl -
~ s
b -
et -
. s
LY ~
~ Fa
Y -
b Fa
- s
e i -
A=(1,-1) S D (5.-1)

By midpoint formula.

_ Xyt Hg _ ¥1t¥o
= L,y =

2 2

For midpoint P of side AB,

-1-1 —-1+4
Xx=—7,y=

2 2

x
1l

3
_1 = —
Y 2

3

Hence, the coordinates of P are (-1, E)

For midpoint Q of side BC,

—145 444
X = = —
2 Y 2

x=2,y=4
Hence, the coordinates of Q are (2 ,4)

For midpoint R of side CD,



3
Hence, the coordinates of R are (5, 5)

For midpoint S of side AD,

—1+5 _-1-1
2 ! 2
x=2,y=-1

Hence, the coordinates of S are (2 ,-1)
Now we find length of the length of the oPQRS,

By distance formula,

XY = \EI(XZ —-%,)2+(y. -y, )?

For PQ,

PQ = J(Z—(—l))2+ (4—3)2

2

61 .
= |—Z units
2

For QR,

QR=J(5—2)2+G —4)2

2

61 .
= |=Z units
2

For RS,

RS = J(2—5)2+(—1 —3)2

2

= |82 units
2

For PS,

PS = J(Z— (—1)z+ (-1 =)’



= | units
2

Here we can observe that all lengths of oPQRS are equal.

Now for diagonal PR,

R= [5- -2+ (2 -2)

V36 +0

6 units

Now for diagonal QS,

QS =./(2—-2)2+ (-1 —4)2

[0+ 25

5 units

Here in oPQRS, diagonals are unequal.

We know that a quadrilateral whose all sides are equal and diagonals are unequal, it is a rhombus.
Hence, our oPQRS is rhombus .

43. Question

Show that A(-3, 2), B (-5, -5), C (2, -3) and D(4, 4) are the vertices of a rhombus.

Answer

solution: Given points are A(-3, 2), B (-5, -5), C (2, -3) and D(4, 4)

D= (4, 4)
—

A=(39) __— /

ﬁ C={2-3)

B=(5-5)

Use distance formula

J(XZ =X )2+ (Y2 -y )?

For AB,

AB = [(=5— (=3))2+ (-5-2)



=.J(=5+3)2+(—5—2)

— (=2 4 (=7)?

- V3T49

= /53 units

For BC,

BC = (2= (52 + (-3 (-5) )2

=.J(2+45)* +(=3+5)

= /7?2

V49 + 4

= /53 units

For CD,

D= [(4—2)2+(2—(-3))°
=/(4-2)° + (44 3)?
=27+ (77

- VET 49

= /53 units

For AD ,

AD= (4= (—3))2+ (4-2)°

=J(4+3) +(4—2)"
=J(7P+ (2"

- Va5 714

= /53 units

Here we can observe that all lengths of oPQRS are equal.

Now for diagonal AC,

AC= [2—(—3))2+ (-3 — 2)



2

=/(2+3)*+(-3-2)
= (57 +(=5)°

V25 + 25

\/50units

Now for diagonal BD,

B0 = /(4= (—5))7 + (4 (-5) )2

= J(4+5) +(4+5)°
= /(9% +(9)

= VBl + 81

= /162 unitsAB = BC = CD = AD

And AC # BD

Here in ABCD, diagonals are unequal.

We know that a quadrilateral whose all sides are equal and diagonals are unequal, it is a rhombus.
Hence, ABCD is rhombus .

44. Question

Find the ratio in which the y-axis divides the line segment joining the points (5, -6) and (-1, -4). Also, find the
coordinates of the point of division.

Answer
Let our points be A(5, -6) and B(-1, -4).

Let point C(0, y) divide the line formed by joining by the points A and B in ratio of m:n.

L {0, )
Boft4) D

A= (5, -6)
By section formula,
MMy +NX,y _ myz+ny,
m+1 ! m+n
For point C(0, y)
0= m X(—1)+n x5 _ m X{—4)+n x({-6)
m+n ! y m+n

Solving for x coordinate,

m ¥{—1}+n x5
0 = mXCY

m+n



Now solving for y coordinate, with m =5and n =1,

my o +ny;,
m+n

—4x5—8

There is no need to solve for x, as our point lies on y-axis

Hence, the coordinates of required point is C(0 , _Tlg)

45, Question

If the points A (6, 1), B (8, 2), C (9, 4) and D (k, p) are the vertices of a parallelogram taken in order, then find the
values of k and p.

Answer

Our given vertices are A(1, -2), B(3, 6) and C(5, 10) and fourth vertex be D(k, p)

It is given that quadrilateral joining these four vertices is parallelogram, ie cABCD is parallelogram.
We know that diagonals of parallelogram bisect each other, ie midpoint of the diagonals coincide.
Let E(xm , Ym) be the midpoint of diagonals AC and BD.

C=(9,4)
=

By midpoint formula,

_ Xyt Hn _ Vat¥a
= Ly =

2 2

For diagonal AC,

a+9 441

Xm=_,Ym=_2
15 5
Xm=_,Ym=E

 E(tm , Ym) = (2 2)



For diagonal BD,

2 +k

[
Ba |
8]

~k=15-8,y=5-2
~k=7andp =3
Hence, our fourth vertex is D(7 , 3)
46. Question
In what ratio does the point (-4, 6) divide the line segment joining the points A (-6, 10) and B(3, -8)?
Answer
Given points are A (-6, 10) and B(3, -8)
Let the point C(-4, 6) divide AB in ratio m:n.
A= (-6,10)

m
P=(4,6)

B=(3,-8)

By section formula,

MiHa +1X, my » +ny;,

m+1 ! m+n
For point C(-4, 6) on the line joined by the points A and B.

m X3+nx{—6]

4= m+n (1)

And, 6 = m x({—2)+nx10 (2)
m+n

Solving 1,

-4(m + n) = 3m - 6n
~4m + 4n = -3m + 6n
~7m = 2n

m

2
n 7
Hence, ratio is 2:7.
47. Question
Find the coordinates of a point A, where AB is a diameter of the circle whose centre is (2, -3) and B is (1, 4).
Answer

Here given that AB is a diameter of the circle whose centre is (say) C(2, -3) and B is (1, 4)

Let A be (x, y)



We know that as C is center, AC = CB or C is midpoint of AB.

B=(1.d4)
- i e
el \ i
/ \\
1 II \I
1 "-.
| \
| 'I g \

| +c,- (2.-3)

1 l f
\ |
\ | /

\ |
" | &
‘\-\_\ i ".-’
- 1 -
— | b
Axy)

By midpoint formula,

_ Xyt He _ ¥a1t¥o
= Ly =

2 2

For Center C,

x+1 +4
2=""and-3=2=
2 2

~Xx=4-1landy=-6-4
~x=3andy = -10
Hence, coordinates of A are (3, -10)

48. Question

A point P divides the line segment joining the points A (3, -5) and B (-4, 8) such that ;7; = % If P lies on the line x +
y = 0, then find the value of k.

Answer

Here given points are A (3, -5) and B (-4, 8) .

Let point P be (X, y) which divides AB in ratio of k:1, also point P lieson linex +y =0

By section formula,

mMH, +NK, my,+ny,

4
m+n m-+n

For point P on the line joined by the points A and B.



X = kx(—4)+1x3 _ kxg+1x(-5)
= LY =

k+1 k+1
Putting in given equation,

kx{—4)+1x3 kx8+1x(-5) _

k+1 ! k+1 - (X' Y)
—dk +3 g, = Sk =8
ko+ 1 o+ 1

Now (x, y) lies on the line x + y = 0
Therefore, the points will satisfy the equation.
Hence,

_4'!1, + 3 81’11’ - 8 -
J’If-"]_ + J’If-"]_ =0

-4k+3+8k-8=04k-5=0
~4k =5

~k=5/2

49. Question

Find the ratio in which the point P(-1, y) line segment joining A ( -3,10) and B(6, -8) divides it. Also find the value of
y.

Answer
Here, given points are A ( -3,10) and B(6, -8) and the point dividing the line joining two points is P(-1,y).

Let the ratio be m:n

A=(310)

PL1.Y)

\ra (6.-8)

By section formula,

MiHa +1X, my » +ny;,

m+1 ! m+n
For point P(-1,a),

1= m X6 +n x¥({—3) (1)

m-+n



m X({—8)}+n x 10

Andy = -(2)

m-+n

Solving 1 for finding ratio between m and n,

_ mX6+n x(—3)

m+n
-(m+n)=6m-3n

m+n=-6m + 3n

7m = 2n
m_2
n_'}'
m:n=2:7

Now solving for equation 2, where m =2 and n =7

_ mx(-8)+nx 10

m+n

_ 2x(-8)+7 x 10
2+7

_ —16+70

~ value of y is 6
50. Question

Points p, Q, R and S divide the segment joining the points A (1, 2) and B (6, 7) in 5 equal parts. Find the coordinates
of the points P, Q and R.

Answer

Here given points are A (1, 2) and B (6, 7) which is divided into 5 equal parts by points P, Q, Rand S
~ AP =PQ= QR =RS =SB

A= (1,7)

The point P divides the line segment AB in the ratio 1:4.

By section formula,

mHa +NX, my ,+ny;

14
m+n m+n

For point P,



1 x6+4 X1 1 x7+4 %1
=, =

1+4 1+4

x=2andy =3
~ Coordinate of Pis (2 ,3)

The point Q divides the line segment AB in the ratio of 2:3.

For point Q,
2643 %1 2 xT+3 %1
2+3 'Y 2+3
x=3andy =4

~ Coordinate of Qis (3 ,4)

The point R divides the line segment AB in the ratio of 3:2.

For point R,
_ 3 x6+2 %1 _ 3 x7+2 x1
arz 'Y 3+2
x=4andy =5

~ Coordinate of Ris (4, 5)
51. Question

The mid-point P of the line segment joining the 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.

Answer
Here given points are A (- 10, 4) and B (- 2, 0)and the points of other segment line are C (- 9,-4) and D (- 4, y)

Let the point of intersection between AB and CD be P

/
.H""'m /K}{-i!, ¥
“ .Jll.-'
A= (-10,4) o d
Vi
/ e
B=42.0)
£ T
$0= (9,4
.'rr-
By midpoint formula.
T _ Yity¥e
2 ! 2
For midpoint of AB,
-10-2 4 +0
e= d=——..(sa
ra S -(say)
e=-6andd=2..(1)
By section formula,
_ i +nx, _ myz+ny,

’
m+n m+n

For point P on CD, where ratio is m:n,



m X(—4}+nx{—9) m Xy+nx(—4)

-6 = and 2 =

m+n m+n
Solving for m and n,

=" ®(—4)+nx(—9)

m+n
~=6(m + n) = -4m -9n

6m + 6n =4m + 9n

2m = 3n
m_3

n h 2

~ Ratio is 3:2

Now solving for y, where m =3 and n = 2,

_ 3 Xy+2x(—4)
3+2

2

~3y-8=10
~ 3y =18

y =6

52. Question

Find the ratio in which the point P (x, 2) divides the line segment joining the points A (12,5) and B (4, -3). Also, find
the value of x.

Answer
Here, given points are A (12,5) and B (4, -3) and let the point dividing the line joining two points be P(x,2)

Let the ratio be m:n

A=(12.5)
m
P, 2)
n
B=(4,-3)
By section formula,
_ iz +nx, _ my-+ny,
m+n ! m+n
For point P(x,2),
m X4+n x12
=——— 7 ...(1)
m+n
m x{—34n x5
And 2 = ——— ..(2)

m+n

Solving 2 for finding ratio between m and n,

m X(—3)+n x 3
5 - mX(=3)

m-+n



2(m 4+ n) = -3m +5n

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

5m = 3n
m 3
n 5
m:n=3:5

Now solving for equation 1, where m = 3 and n =5

_ 3 X4+5x12
3+5

12+60
8

~X=9
Hence, our point is (9, 2)
53. Question

Find the ratio in which the line segment joining the points A (3,-3) and B (-2, 7) is divided by x-axis. Also, find the
coordinates of the point of division.

Answer
Our points are A (3,-3) and B (-2, 7)

Let point C(x, 0) divide the line formed by joining by the points A and B in ratio of m:n.

B={27)

Cix, 0)

m
A= (3, -3)

By section formula,

mMH, +NK, my,+ny,

’
m+n m-+n

For point C(x, 0)

_ mX({—2)+n X3 0= m X7+n x(—3)

m+n ! m+n
Solving for y coordinate,

0= m ®7+n ®x(—3)

m+n
~7m-3n=0
~7m = 3n

m 3



Now solving for x coordinate, with m =3 and n = 7,

3 ®(—-2)+7 X3
L = 3xC2)

3+7
—6+21
X=
10
15 3
X=—=-
10 2

Hence, the coordinates of required point is C(S, 0)

54. Question

Find the ratio in which the points P (3/4, 5/12) divides the line segments joining the points A(1/2 , 3/2) and B(2, -5).
Answer

Given points are A(1/2, 3/2) and B(2, -5)

Let the point P(3/4, 5/12) divide AB in ratio m:n.

%A = (0.5, 1.5)

m
® P = (0,75, 0.42)

\B=(2-5
4 (2.-5)

By section formula,

mHa +NX, my ,+ny;

’
m+n m+n

For point P on the line joined by the points A and B.

3 !
3 _ mX2+nx (1)

4 m—+n

And, 5 = mXCSHmC o

m+n
Solving 1,
3(m + n) =8m + 2n
+3m + 3n = 8m + 2n
~5m=n

m

|

n
Hence, ratio is 1:5.
55. Question

If the points P, Q(x, 7), R, S(6, y) in this order divide the line segment joining A(2, p) and B (7, 10) in 5 equal parts,
find x, y and p.



Answer
Here given points are A (2, p) and B ( 7, 10) which is divided into 5 equal parts by points P, Q(x, 7), R and S(6, y)
~ AP = PQ=QR =RS =SB

B=(7.10)

Al2.p)

By section formula,

mHa +NX, my ,+ny;

m+n ! m+n
The point Q divides the line segment AB in the ratio of 2:3.
For point Q,

2 X7+3 X2 2 x10+3 X
x= SRR g 2RO RE

I

2+3 2+3
Solving above equations, we get,
Xx=4andp=5
For point P, divides the line segment AB in the ratio 4:1.

_4xTHLXZ 4 X1041Xp

I

4+1 4 4+1
Solving for y and substituting value of p,

_ 40+5

~y=9

Hence, valuesarex =4,y =9andp =5
Exercise 14.4

1. Question

Find the centroid of the triangle whose vertices are:
(i) (1, 4), (-1, -1), (3, -2)

(i) (- 2, 3), (2, -1), (4, 0)

Answer

(i) (11 4)/ (_11 _1)1 (31 '2)



A= (1 4)

W4

-

I
P it
a‘ N
[ -
4' 1
I

%
hY
.

H .
B=(1-
e T

C=3.2)

We know that centroid of a triangle for the vertices (x1, v1), (X2, y2) and (x3, y3) is

‘{J.+‘{2+‘(E. Vit¥z+y¥s
Glx, v) = (  Latatys

~For coordinates (1, 4), (-1, -1), (3, -2),

1-1+3 4-1-2
Centroid of triangle = ( ha P )

1
=(1 =

(1,2)
Hence, centroid of triangle is ( 1, g )

(ii) (_ 2/ 3)/ (21 _1)1 (41 0)

We know that centroid of a triangle for (x1 , y1), (X2, y2) and (X3, y3) is

"J."'"z"’“a Vit¥z+¥s
Glx, v) = (  Yitatys

~For coordinates (- 2, 3), (2, -1), (4, 0)

—2+ 244 3-1+40
Centroid of triangle —( Tt ,T+)

=(%3)

4
3

(TSI ]



Hence, centroid of triangle is (

A

[
0|k
N

2. Question

Two vertices of a triangle are (1, 2), (3, 5) and its centroid is at the origin. Find the coordinates of the third vertex.
Answer

Let the vertex of the triangle be A(1, 2), B(3, 5) and C(X, y)

Let the centroid be D(0, 0), as it is given that centroid is given at origin.

We know that centroid of a triangle for (x1 , y1), (X2, y2) and (X3, y3) is

M+ +xg YVatyaz+ya
C(x,y) = ( : )

3 3

For given coordinates A(1, 2), B(3, 5) and C(x, y), centroid is,

1+3+x 2+5+y
a ' 3

(0,0) = ( )

Solving for x and vy,
1+3+x=0and2+5+y=0
~X=-4andy=-7

Hence, the coordinate of third vertex is C(-4, -7)
3. Question

Prove analytically that the line segment joining the middle points of two sides of a triangle is equal to half of the third
side.

Answer

Let AABC be any triangle such that O is the origin.

~Let coordinates be A(0, 0), B(x1 , Y1), C(X2, Y2).

Let D and E are the mid-points of the sides AB and AC respectively.

We have to prove that line joining the mid-point of any two sides of a triangle is equal to half of the third side which
means,

DE = 2BC
2

By midpoint formula,

_ Xyt Hn _ Vat¥a
= Ly =

2 2

For midpoint D on AB,

xy +0 v +0
X ==y ="

2 2

Xy
A X =

3 ¥
—andy ==—
2 Y 2

X1 Vi

- Coordinate of Dis (2, 2 )

For midpoint E on AC,



X +0 +0
x =22 y_}'z

I

2 2
oy = 2 -7z
..x—zandy >

¥2 Y2
~ Coordinate of Eis ( 2, 2 )

By distance formula,

XY = J(Xz —x%y)2+ (y2 —yy )2

For BC,

BC = \r'f(xz —%,)2+ (¥, —y1 )?

For DE,
DE = J(‘f__ x_l)2+ (&_u)z
2 2 2 2

= (VG —x)7+ (7, —v,)7)

1
= >BC
2

~ DE = EBC
2

Hence, we proved that line joining the mid-point of any two sides of a triangle is equal to half of the third side.
4. Question

Prove that the lines joining the middle points of the opposite sides of a quadrilateral and the join of the middle points
of its diagonals meet in a point and bisect one another.

Answer
Let us consider a Cartesian plane having a parallelogram OABC in which O is the origin.

We have to prove that middle point of the opposite sides of a quadrilateral and the join of the mid-points of its
diagonals meet in a point and bisect each other.

Let coordinates be A(O, 0).

So other coordinates will be B(x1 + X2, y1), C(x2, 0) ... refer figure.

Let P, Q, R and S be the mid-points of the sides AB, BC, CD, DA respectively.
By midpoint formula,

_ XKyt Hp _¥1t¥a
= LY =

2 2




For midpoint P on AB,

_¥y Fxot Xy _ ity
2 ! 2
_ Xy +Xa _ 2y
2 ! 2
2X) + o

~» Coordinate of Pis (2 , lE’Jl)

For midpoint Q on BC,

=:\:l+:\:2+ Xo _ ¥, +0
2 ! 2
_ Xy o+ 2% _¥
2z 2

Xy +2x; Y
~ Coordinateof Qis( =2 , 2)

For R, we can observe that, R lies on x axis.

Xz

- Coordinate of Ris ( z, 0 )

For midpoint S on OA,

X%y +0 ¥ +0
==Y ="

2 2

X
LaX=—,y=

&y Y1
2 2

X1 V1

- Coordinate of Sis ( 2 , 2 )

For midpoint of PR,

i Sl i~ +0
X = Z Z ’ =y—l
5 2
- B Y
2 ! 2

» Midpoint of PR is ( “TH’ , %)

Similarly midpoint of QS is ( H?w / y?l)

Xy + X y_l)

Also, similarly midpoint of AC and OA is ( 5

Hence, midpoints of PR, QS, AC and OA coincide

~We say that middle point of the opposite sides of a quadrilateral and the join of the mid-points of its diagonals meet
in a point and bisect each other.

5. Question

If G be the centroid of a triangle ABC and P be any other point in the plane, prove that PAZ + PB2 + PC2 = GAZ + GB2
+ GC2 + 3 GP2.

Answer



we will solve it by taking the coordinates A(x1,Y1), B(X2,y2) and C(x3,y3)

Let the co ordinates of the centroid be G(u, v).

Xy o +X +yo+
G(LI,V)=( 1 THa a’}"J. Yo }'a)

3 3
let the coordinates of P(h, k).

now we will find L.H.S and R.H.S. separately.

PA2+PB2+PC2

= (h - x1)2 +(k - y1)2 +(h - x2)2+ (k - y2)2 +(h - x3)2 +(k - y3)? ...by distance formula.

= 3(h24+k2)+(x124+x224+x32) +(Y12+Yy22+y32)-2h (X1 +X2+X3)-2k(y1 +Y2+Y3)

= 3(h2+k2)+(x12+x22+x32)+(y12+y>2+y32)-2h(3u)-2k(3v)

GA2+GB2+GC2+3GP2

= (U-X1)2+(V-y1)2+(U-X2)2+(v-y2)2+(u-x3)2+(v-y3)2+3[(u-h)2+(v-k)?2] ......by distance formula.
= 3(U24+V2)+(X124Y124+X22+y22+X32+Y32) - 2u(X1+X2+X3) - 2V(y1+Y2+Yy3) + 3[u2+h2-2uh+v2+k2-2vk]
= 6(U2+V2)+(X12+Y12+X22+Yy22+x32+y32)-2u(3u)-2v(3V) +3(h%2+k?2) -6uh-6vk

= (X124+X224+%32)+(y12+Y22+y32)+3(h2+k?)-6uh-6vk

Hence LHS = RHS

(The above relation is known as Leibniz Relation)

Hence Proved.

6. Question

If G be the centroid of a triangle ABC, prove that:
AB2 + BC2 + CAZ = 3 (GA2 + GB2 + GC2?)
Answer

We know that centroid of a triangle for (x1 , y1), (X2, y2) and (x3, y3) is

Xy HiatXz  Yi+¥ea+¥a
G(x, y) = (e Nutelye

We assume centroid of AABC at origin.
For x=0 and y=0

Xy +Xa+Xg
3

+y o+
= 0 and 117270 y; LEIE

~¥y+X, +X;=0andy; +¥, +y; =0

Squaring on both sides, we get

X12 + x22 + x32 + 2X1X2 + 2XoX3 + 2x3x1 = 0 and y12 + y22 + y32 + 2y1ys + 2ypy3 + 2y3y; = 0 ... (1)
AB2? + BC? + CA?

= [(x2 - x1)% + (y2 = Y1)2] + [(x3 = x2)? + (y3 - ¥2)?1 + [(X1 - x3)% + (y1 - y3)?]



= (x12 + X22 = 2X1X2 + Y12 + Y22 - 2y1y2)+(X2? + X32 = 2XoX3 + Y22 + Y32 - 2y2y3)+(X12 + X32 - 2X1X3 + Y12 + y3°
- 2y1Y3)

= (2x12 + 2x2% + 2x3? = 2x1%2 ~ 2XaX3 = 2X1X3) + (2y12 + 2y2% + 2y3? - 2y1y) - 2y2y3 ~ 2y1Y3)
= (3x12 + 3x22 + 3x32) + (3y12 + 3y2 + 3y32) ..from 1

= 3(x12 + x2% + x32) + 3(y1? + v22 + y3?) . (2)

3(GA? + GB? + GC?)

=3 [(x1 = 0)? + (y1 = 0)% + (x2 = 0)% + (y2 = 0)% + (x3 - 0) + (y3 - 0)?]

=3 (x1% + y12 + x2% + y2? + x32 +y3?)

= 3 (x12 + x22 + x3%) + 3(y1? + y22 + y3%) .. (3)

From (2) and (3), we get

AB2 + BC2 + CA2 = 3(GAZ + GB? + GC?)

7. Question

If (-2, 3), (4, -3) and (4, 5) are the mid-points of the sides of a triangle, find the coordinates of its centroid.

Answer

We know that centroid of ADEF will be the same that of AABC as ADEF is formed by midpoints of AABC.

1-\\
"y
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S Y
by \\
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L \
\ . Fa (4,5
%
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4
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LY "
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¢ \ ":\“
# 3 . A
r .

~ We know that centroid of a triangle for (x1, y1), (X2, Y2) and (x3, y3) is

Xyt Nz Vi t¥e+¥a )

G(x,y) =( . , .

4+4-2 5-343

=G y) = (—5——5—)
=~ G(x,y) =( 2,5)
Hence the centroid is ( 2, 2 )

8. Question

In Fig. 14.40, a right triangle BOA is given. C is the mid-point of the hypotenuse AB. Show that it is equidistant from
the vertices 0, A and B.



o Al2a.0)

Fig. 14.40
Answer
Given that ABOA is right angled triangle
By midpoint formula,

_ KitHg _ ¥at¥a
= LY =

2 2

For midpoint C on AB,

2a+0 0 +2k
X = =

r

2 4 2

~Xx=aandy=b
~ Coordinates of C are (a, b)
It is given that C is the midpoint of AB.

By distance formula,

XY = \EI(XZ %02+ (y,—y1 )?

For OC,

oc=./(a—0)2+(b—0)2
=+a?+b? ..(1)

For AC,

AC=/(2a—a)2+ (0—b)?

= Va2 TD?

As C is midpoint, AC = CB. ...(2)

Hence from 1 and 2, we say that is point C is equidistant from the vertices 0, A and B.

9. Question

Find the third vertex of a triangle, if two of its vertices are at (-3, 1) and (0, -2) and the centroid is at the origin.
Answer

Let the vertex of the triangle be A(1, 2), B(3, 5) and C(x, y)

Let the centroid be G(0, 0), as it is given that centroid is given at origin.



A=(3,1)

B={0,7)

We know that centroid of a triangle for (x1 , y1), (X2, y2) and (X3, y3) is

s e T R i S
Glx, y) = (FFEt Vatvatys

For given coordinates A(1, 2), B(3, 5) and C(x, y), centroid is,

—3+0+x 1-2Z+y

(0l0)=(TI 3 )

Solving for x and vy,

-34+x=0and —-1+y=0

~Xx=3andy =1

Hence, the coordinate of third vertex is C(3, 1).

10. Question

A (3, 2) and B (-2, 1) are two vertices of a triangle ABC whose centroid G has the coordinates (5/3, - 1/3). Find the
coordinates of the third vertex C of the triangle.

Answer

Let the vertex of the triangle be A(3, 2), B(-2, 1) and C(x, y)

5 -1
Let the centroid be G(g, ?), as it is given that centroid is given at origin.

A
\\\ \'\ 1
o [ |
\.\ N I|
|

'\\\ \

o y)

We know that centroid of a triangle for (x1 , y1), (X2, y2) and (X3, y3) is

Ky Hia Ny Vit yz+ya
G(x, y) =( ' )

3 3

For given coordinates A(3, 2), B(-2, 1) and C(x, y)

5 -1 3-2+x 2414y
C)=(—, )

3 3 3 3

Solving for x and v,



-3+2+x=5and2+1+y=-1
~Xx=6andy = -4

Hence, the coordinate of third vertex is C(6, -4).
Exercise 14.5

1. Question

Find the area of a triangle whose vertices are

(i) (6, 3), (-3, 5) and (4, - 2)

(ii) (mf. 2(1'11)_((??;_ 2a13) and (at; . 2at;)

(iii) (@, c+ a), (a, ¢) and (-a, c - a)

Answer

(i) (6, 3), (-3, 5) and (4, - 2)

Let A=(x1,Y¥1)=(6,3),B=(x3,¥2)=(-3,5) and C = (x3,y3) = (4, -2)

B=(15)

A=(6,3
— g 6.3)

1 .
Area of AABC = 3 IX1 (Y2 - y3) + X2 (Y3 - Y1) + X3 (Y1 - Y2)| sg. units
:.AreaofAABC=§|{6(5—(-2))—3(-2—3)+4(3—5)}|
1
=E|{6X7+15_8}|
=2|57-8|
2
=2 sq. units
2
(i) [r;r.fl:= 2at, I[fI.r 2ar, | and (m 2at.)
Area of the triangle having vertices (x1,Y1), (X2,¥2) and (x3,y3)
1
=7 Ix1(y2-y3)+xa(y3-y1) +x3(y1-y2)|

Here, (Xll YI)=(at1212at1)l (X2/y2)=(at2212at2)1 (X3,Y3)=(at32,2at3)

1
», area= — |at12(2aty-2at3)+aty2(2at3-2at)+at32(2aty-2aty)|

1
=E | 2a2t12t2—2a2t12t3+2a2t22t3—2a2t22t1+2a2t32t1—2a2t32t2|



1
= % 2a2|t12ty-t12t3+tp2t3-tr 2t +t32t 1 -t32ty |
=a2|t12t2—t12t3+t22t3—t22t1+t32t1—t32t2|
=a2|t;%(ty-t3) +tata(tr-t3)-ty (t2%-t32)]
=a2|t1%(ta-t3) +tat3(ta-t3)-t1 (t2 +t3)(t2-t3) |
=a?|(t-t3)(t12+totz-tyto-tyt3)|
=a2|(ta-t3){t1(t1-t2)-t3(t1-t2)}|
=a?|(t2-t3)(t1-t2)(t1-t3)|
=~ Area is a2|(ty-t3)(t1-t)(t1-t3)| sq. units
(iii) (a, c+ a), (a, c) and (-a, c - a)
Area of the triangle having vertices (x1,y1), (X2,¥2) and (x3,y3)
1
=3 [X1(y2-y3)+x2(y3-y1)+X3(Y1-Y2)|
1
Area=5|a(c—c+a)+a(c—a—c—a)—a(c+a—c)|
1
=5Ia(a)+a(-2a)—a(a)l
1
== |-2a% |
2

= Area is a2 sq. units

2. Question

Find the area of the quadrilaterals, the coordinates of whose vertices are
(i) (-3, 2), (5, 4), (7, - 6) and (-5, - 4)

(i) (1, 2), (6, 2), (5, 3) and (3, 4)

(iii) (-4, - 2), (-3, -5), (3, - 2), (2, 3)

Answer

(i) (-3, 2), (5, 4), (7, - 6) and (-5, - 4)

Let the vertices of the quadrilateral be A (-3, 2), B (5, 4), C (7, —6), and D (=5, —4). Join AC to form two triangles
AABC and AACD.

D=(649 T | s
—— Nl



Area of o ABCD = Area of AABC + Area of AACD
Area of the triangle having vertices (x1,y1), (X2,y2) and (x3,y3)

1
=3 [X1(y2-y3)+x2(Y3-y1)+X3(Y1-Y2)|

Area of AABC
- ; 1-3(4 = (-6))+5(-6 - 2)+7(2 - 4)|

= ; -30 - 40 -14]

= 42 sq. units
Area of AACD
= ; |-3(-6 - 4)+7(-4 - 2) - 5(2 + 6)]

=§|6—42-40|

= 38 sq. units
Area of o ABCD = 42 + 38 = 80 sq. units

(i) (1, 2), (6, 2), (5, 3) and (3, 4)
Let the vertices of the quadrilateral be A (1, 2), B (6, 2), C (5, 3), and D (3, 4). Join AC to form two triangles AABC

and AACD.

"
A=l

Area of o ABCD = Area of AABC + Area of AACD
Area of the triangle having vertices (x1,Y1), (X2,¥2) and (x3,y3)

1
=3 [X1(y2-y3)+x2(Y3-Y1)+X3(Y1-Y2)|

Area of AABC
; [1(2 - 3)+6(3 - 2)+5(2 - 2)|

1
Z1-1 + 6]

sq. units

|
ra |

Area of AACD
=§ 11(3 - 4)+5(4 - 2) + 3(2 - 3)|

=§ -1 + 10 -3|



= 3 sq. units

Area of t ABCD = -+ 3 = % sq. units

k3|

(”I) (_41 - 2)/ (_31 - 5)/ (31 - 2)/ (21 3)

Let the vertices of the quadrilateral be A (-4, -2), B (-3, —=5), C (3, —2), and D (2, 3). Join AC to form two triangles
AABC and AACD

b
B=(-3,-5)

Area of o ABCD = Area of AABC + Area of AACD

Area of the triangle having vertices (x1,y1), (X2,¥2) and (x3,y3)
= i Ix1(y2-y3)+x2(y3-y1)+x3(y1-Y2)|

Area of AABC

=2 -4(-5- (-2) - 3(-2 - (-2)) + 3(-2 - (-5))]

=§|12+o+9|

-4 sg. units
= - q
Area of AACD

== 1-4(-2-3) - 33 - (-2)) + 2(-2 - (-2))]
1
=3 [20 + 15 +0]|

35 .
= 5 sq. units

21 35
Area of o ABCD = 5 + f = 28 sq. units

3. Question

The four vertices of a quadrilateral are (1, 2), (-5, 6), (7, -4) and (k, -2) taken in order. If the area of the
quadrilateral is zero, find the value of k.

Answer
Let four vertices of quadrilateral be A (1, 2) and B (=5, 6) and C (7, —4) and D (k, —2)

Area of o ABCD = Area of AABC + Area of AACD = 0 sq. unit



Area of the triangle having vertices (x1,Y1), (X2,¥2) and (x3,y3)

1
=3 [X1(y2-Y3)+x2(Y3-Y1)+X3(Y1-Y2)|
Area of AABC

= ; [1(6 - (-4)) - 5(-4 -2) + 7(2 - 6)|

=§ 110 + 30 -28|

= 6 sq. units

Area of AACD

= % [1(-2 - (-4)) + k(-4 -2) + 7(2 - (-2))I
=§ 12 - 6k + 30|

= (3k -15) sqg. units

Area of AABC + Area of AACD = 0 sq. unit
~ 6+ 3k -15 =0

3k -9 =0

~ k=3

Hence, the value of k is 3

4. Question

The vertices of A ABC are (-2, 1), (5, 4) and (2, -3) respectively. Find the area of the triangle and the length of the
altitude through A.

Answer

Let three vertices be A (-2, 1) and B (5, 4) and C(2, —3)

B= (5 4)

C=(2.3)
Area of the triangle having vertices (x1,Y1), (X2,y2) and (x3,y3)
= % Ix1(y2-y3)+x2(y3-y1)+x3(y1-y2)I

Area of AABC

=§ 1-2(4 - (-3)) + 5(-3 -1) + 2(1 - 4)|



=§|44-2o-m

= 20 sq. units
Now to find length of BC,

By distance formula,

XY = \EI(XZ —%,)2+(y.—y1 )?

For BC,

BC=,/(2-5)2+(—3—4)2

= /58 sq. units
Area of AABC = ; X Base x Altitude

» 20 = = x 4/58 x Altitude

B |

40
~ Altitude = N units

=]
. .40
Hence, the length of altitude through A is = units.
L=

5. Question

Show that the following sets of points are collinear.

(a) (2, 5), (4, 6) and (8, 8)

(b) (1, -1), (2, 1) and (4, 5).

Answer

(a) Let three given points be A(2, 5), B(4, 6) and C(8, 8).

Area of the triangle having vertices (x1,Y1), (X2,y2) and (x3,y3)
1
=3 IX1(y2-y3)+x2(Y3-Y1)+X3(y1-Y2)I

Area of AABC

=$ |2(6 - 8) + 4(8 -5) + 8(5 - 6)|

=$r4+12-w

= 0 sqg. units

We know that if area enclosed by three points is zero, then points are collinear.
Hence, given three points are collinear.

(b) Let three given points be A(1, —1), B(2, 1) and C(4, 5)

Area of the triangle having vertices (x1,y1), (X2,¥2) and (x3,y3)

1
=3 [X1(y2-Y3)+X2(Y3-Y1)+X3(Y1-Y2)|



Area of AABC

=$uu—5)+a5+1)+«4—1n

=§p4+12-&

= 0 sqg. units
We know that if area enclosed by three points is zero, then points are collinear.
Hence, given three points are collinear.

6. Question

Prove that the points (a, 0), (0, b) and (1, 1) are collinear if, l+%:1
a

Answer
Let three given points be A(a,0), B(0,b) and C(1,1).

Area of the triangle having vertices (x1,Y1), (X2,y2) and (x3,y3)
1

=3 IX1(y2-y3)+x2(y3-Y1)+X3(y1-Y2)I

Area of AABC

=§mm—1)+uomn
=2 ab-a-b
2

Here given that l+l

a b

1

ath _

ab

a+b=ab
Now,
Area of AABC

1
=E|ab—(a+b)|
=L ab-ab|

2

1
=3 [ 0]
= 0 sqg. units

We know that if area enclosed by three points is zero, then points are collinear.
Hence, given three points are collinear.
7. Question

The point A divides the join of P (-5, 1) and Q (3, 5) in the ratio k : 1. Find the two values of k for which the area of a
ABC where B is (1, 5) and C (7, -2) is equal to 2 units.

Answer



coordinates A can be given by using section formula for internal division,

—5+3k 1+5k
k+1 | k+1

and B (1,5), C (7,-2)

Area of the triangle having vertices (x1,y1), (X2,y2) and (x3,y3)
1

=5 Ix1(y2-y3)+x2(y3-y1) +x3(y1-y2)l

Area of AABC

1, —-5+3k 1+5k 1+5k
= - 7))+ 1(-2 - +7 -5
2 ! k+1 7) ( k+1 ) ( k+1 )|
But Area of AABC = 2
1, —-5+3k 1+3k 1+5k
o= 7))+ 1(-2 - + 7 -5 =2
2| k+1 ) ( k+1 ) ( k+1 ) |

Solving above we get,

14k—66
k+1

I | =4

Taking positive sign, 14k—66=4k+4
10k = 70

k=7

Taking negative sigh we get,
14k—66=—-4k—4

18k = 62

62 31
k = —=

T1g 9

8. Question

The area of a triangle is 5. Two of its vertices are (2, 1) and (3, -2). The third vertex lies on y = x + 3. Find the third
vertex.

Answer

Let ABC be a triangle with A(a, b),B(2,1) and C(3,-2).
A lies on the line y=x+3 means,

b=a+3 ...(1).

Area of the triangle having vertices (x1,y1), (X2,y2) and (x3,y3)

1
=3 [X1(y2-y3)+x2(Y3-Y1)+X3(Y1-Y2)|

Area of AABC = 5

Substituting the values of A, B and C in formula, we, get,
1
5 =3 [3a+b-7]

Taking positive value for | 3a+b -7,

3a+b=17 ...(2)



Solving 1 and 2 simultaneously,

713
Hence coordinates of the vertex A are (2— ' ).
Taking negative value for | 3a+ b -7,

1

E(3a+b—7) =-5

3a+b=-3..(3)

Solving 1 and 2 simultaneously,

=3 2 33
A= 2 andb = 2andthe vertex Ais ( 2z, 2)
. i 7 13 -3 3
Hence the coordinates of third vertex are (; 'S ) or (?, E)'

9. Question
If a=b=c, prove that the points (a, a2), (b,b2),(c, c2) can never be collinear.
Answer

Area of the triangle having vertices (x1, y1), (X2, y2) and (x3, y3) is given by
Area of N = Jfr(y, — y)) + 2y, — y) + 230y, — y,)]
For points to be collinear, the Area enclosed by them should be equal to 0

~ For given points,

Area = %[(I(bj — ) + b2 — a®) + (a2 — b))

Area = 1/2 [(b - c)(a - b)(c - a)|

Area # 0

Also itis giventhat g=b=c.

Hence area of triangle made by these points is never zero. Hence given points are never collinear.
10. Question

Four points A (6, 3), B (-3, 5), C (4, - 2) and D (x, 3x) are given in such a way that ADBC = L , find x.

A4BC 2

Answer

Four points A (6, 3), B (-3, 5) C (4, —2) and D(x, 3x)

Area of the triangle having vertices (x1,y1), (X2,y2) and (x3,y3)
1

=5 Ix1(y2-y3)+x2(y3-y1)+x3(y1-y2)l

Area of AABC

16(5 - (- 2)) - 3(-2-3) + 4(3 - 5)|

k3|



=§ |42 + 15 -8|

49 .

= — sQ. units
2

Area of ADBC

= ; IX(5 - (-2)) + 3(-2 -3x) + 4(3x - 5))|
=§|7x+6+9x+ 12x - 20|

= ; | 28x -14|

=+ 7(2x-1)

It is given that ADBC =—
MMBC 2

[—

~2 x ADBC = AABC

2x(:|:7(2x-1))=?

~+x4(2x-1)=7
~4(2x-1)=7o0r-42x-1)=7
~8x-4=70r-8x+4=7

~ 8x =11 or -8x =3

11 -3
SX= —O0r X = —
g 8

.11 -3
Hence, the value of x is ry or Y

11. Question

For what value of a the point (a, 1),(1, -1) and(11, 4) are collinear?
Answer

The three given points are A(a, 1), B(1, —1) and C(11, 4).

Area of the triangle having vertices (x1,Y1), (X2,y2) and (x3,y3)
1
=3 IX1(y2-y3)+x2(Y3-Y1)+X3(y1-Y2)I

Given that area of AABC =0

20 =El la(-1 - 4) + 1(4 - 1) + 11(1 - (-1))]

.-.0=51|—5a+3+22|

~-5a+3+22=0
a=5
Hence the value of ais 5

12. Question



Prove that the points (a, b),(a1,b1) and (a - a1, b - by) are collinear if aby = a1b
Answer

Consider the following points A(a,b), B(a1,b1), C(a—ai,b—bq)

Since the given points are collinear, we have area(AABC)=0

First find the area of area(AABC) as follows:

area(AABC)=1/2 |x1(y1—y3)+x1(y3—y1)+x3(y1—Y1)|

1
=E|a(b1—(b—bl))+a1((b—b1)—b)+(a—a1)(b—b1)|
=§ la(by—b+by)+aj(b—by—b)+a(b—bj)—ai(b—by)|
=§|—ab—a1b1+ab—ab1+a1b+a1b1|

1
=~ |-(abs-ayb)|

= (abj—aib)
This gives, abyj—a1b=0
~aby = aib

13. Question

V,— ¥
If three points (x1, Y1), (X2, Y2), (X3, Y3) lie on the same line, prove that —=—=+:
XX, XN XX,

Vi, — V V., =V,
3 -1+.1 22

Answer

Area of the triangle having vertices (x1,y1), (X2,y2) and (x3,y3)

1
=3 [X1(y2-y3)+x2(y3-Y1)+X3(Y1-Y2)|

Given that all points are collinear.
~area=0
X1(y2-yY3)+X2(y3-y1)+x3(y1-y2) = 0
Dividing by x1 X X3,

Xa1(¥2—¥3) + X2(y3—y1) + X3(y1—¥a2)

X1 X2 X5 X1 X- X3 X1 X2 X5

=0

1V, — Vs 1V —V ¥ — ¥V,
o w +-: -1+-1 "I[:l

Xy ) ke
Hence proved.

14. Question

If (x, y) be on the line joining the two points (1, -3) and (-4, 2), prove that x+y+2=0.
Answer

Given: The point (X, y) is on the line joining the two points (1, -3) and (-4, 2).

To Prove: x+y+2=0



Proof: When the points line on the same line they are called collinear points.As the point (x, y) lies on the line joining
the points (1, —3) and (-4, 2), it means that the three points are collinear.If the points are in same straight line they
cannot form a triangle which implies that area of triangle becomes zero.If the vertices of the triangle are given in the
form of (a,b)where a and b are the coordinates of a given point in the direction of x and y axis respectively.

Area of the triangle having vertices (x3,y1), (x2,y2) and (x3,y3) is given as:

Area(Lr) = %|;r1{-y2—y3j+ To(ys—y )+ az(y —ys)| e (1)

Now, for the three points to be collinear,
Area(N)=0

Now if the points (x, y), (1, —3) and (—4, 2) are collinear,the area of the triangle formed by these points is zero.
Substitute the given values in equation (1)0,

So.3|2(—3—2)+1(2—y)—4(y+3)|=0

5x+2-y-4y-12=0

-5x -5y -10 =0
Taking "-5" common from the equation we get,

= -5(x+y+2)=0

= (x+y+2)=0

Hence proved, (x+y+2)=0

Conclusion: If (x, y) be on the line joining the two points (1, -3) and (-4, 2), then x+y+2=0.
15. Question

Find the value of k if points (k, 3), (6, - 2) and (-3, 4) are collinear.

Answer

The three given points are A(k, 3), B(6, —2) and C(—-3, 4). It is also said that they are collinear and hence the area
enclosed by them should be 0.

Area of the triangle having vertices (x1,Y1), (X2,¥2) and (x3,y3)
1

=3 IX1(y2-y3)+x2(Y3-Y1)+X3(y1-Y2)I

Given that area of AABC =0

20 =2 |k(-2 - 4) + 6(4 - 3) - 33 - (-2))]
1
20 =2 -6k + 6 - 15]

s -2 -6k +9]= 0
6k +9 = 0

s k=—
2

-3
Hence, the value of k is "y



16. Question
Find the value of k, if the points A (7, -2), B (5, 1) and C (3, 2k) are collinear.
Answer

The three given points are A(7, —2), B(5, 1) and C(3, 2k). It is also said that they are collinear and hence the area
enclosed by them should be 0.

Area of the triangle having vertices (x1,Y1), (X2,¥2) and (x3,y3)

1
=3 [X1(y2-y3)+x2(Y3-Y1)+X3(Y1-Y2)|
Given that area of AABC = 0

20 =51 171 - 2K) + 5(2k - (-2)) + 3(-2 - 1)]

20 =51 |7 - 14k + 10k +10 -6 -3

2 =218 -4k|=0
2
8-4k =0
-4k = -8
k=2
17. Question
’ o)
If the point P (m, 3) lies on the line segment joining the points A(( —%.6] and B (2, 8), find the value of m.
LoD
Answer
{ » Y
It is said that the point P(m,3) lies on the line segment joining the points A(| —= .6 | and B (2, 8).

L

Hence we understand that these three points are collinear. So the area enclosed by them should be 0.

Area of the triangle having vertices (x1,Y1), (X2,y2) and (x3,y3)

1
=3 [X1(y2-y3)+x2(Y3-Y1)+X3(Y1-Y2)|
Given that area of AABP = 0

1 2
~0 =5 [m(6 -8)-—=(8-3) + 2(3-06)|

~-2m-2-6=0

-2m = 8

m = -4

Hence the value of m = -4

18. Question

If R (x, y) is a point on the line segment joining the points P (a, b) and Q (b, a), then prove that x + y = a + b.
Answer

Given : R (X, y) is a point on the line segment joining the points P (a, b) and Q (b, a).



Toprove:x+y=a+b

Proof:It is said that the point R(x, y) lies on the line segment joining the points P(a, b) and Q(b, a). Thus, these
three points are collinear.

So the area enclosed by them should be 0.

Area of the triangle having vertices (x1,y1), (X2,¥2) and (x3,y3) is:

Ao _1r _ . _ . _
Area( &) = 5[.11(;;2 ‘U:i) + .1_2(;;3 ‘Ul) + ,:-_3(;;1 _r;z)}
Given that area of APQR = 0

.-.$|x(b—a)+a(a—y)+b(Y-b)|=0

~bx-ax+a2-ay+by-b2=0

~ax+ay-bx-by-a2-b2=0

~ax + ay -bx - by = a2 + b?

(a-b)(x+y)=(a-b)(@a+Db)

~X+y=a+b

Hence proved.

19. Question

Find the value of k, if the points A (8, 1), B (3, - 4) and C (2, k) are collinear.
Answer

Given points are A(8,1),B(3,—4) and C(2,k).1t is also said that they are collinear and hence the area enclosed by
them should be 0.

Area of the triangle having vertices (x1,y1), (X2,y2) and (x3,y3)

1
=3 [X1(y2-y3)+x2(Y3-Y1)+X3(Y1-Y2)|
Given that area of AABC =0

-0 =51 18(-4 - k) + 3(k - 1) + 2(1 - (-4))|

.-.0=51|—32—8k+3k—3+10|

~5k+25=0

~k=-5

Hence, the value of k is -5.
20. Question

Find the value of a for which the area of the triangle formed by the points A (a, 2a), B (-2, 6) and C (3, 1) is 10
square units.

Answer
Given points are A(a,2a), B(—2,6) and C(3,1). It is also said that the area enclosed by them is 10 square units.

Area of the triangle having vertices (x1,Y1), (X2,y2) and (x3,y3)



1

=3 [X1(y2-y3)+X2(Y3-Y1)+X3(Y1-Y2)|
Given that area of AABC = 10

10 =$ la(6 - 1) -2 (1 - 2a) + 3(2a - 6)]

~20 =|5a-2+ 4a + 6a - 18|
~ 20 = | 15a - 20|
~15a-20= =+ 20

Taking positive sign,

15a - 20 = 20

.-
Taking negative sign,
15a - 20 = -20

a=20
8
Hence, the value of a are 0 and 3

21. Question

If the vertices of a triangle are (1,-3), (4, p) and (-9, 7) and its area is 15 sq. units, find the value(s) of p.
Answer

Let A(1, —3), B(4, p) and C(—9, 7) be the vertices of the AABC.

Area of the triangle having vertices (x1,Y1), (X2,¥2) and (x3,y3)

1
=3 [X1(y2-y3)+X2(Y3-Y1)+X3(Y1-Y2)|
Given that area of AABC = 15
1
.15 =3 [1(p - 7) +4 (7 - (-3)) - 9(-3 - p)|

~30=|p-7+40+ 27 + 9p|
+30 = | 10p + 60|

~10p + 60 = £ 30

Taking positive sign,

10p + 60 = 30

p=-3

Taking negative sign,

10p + 60 = - 30

p=-9

Hence, the value of p are -3 and -9

22, Question



Find the area of a parallelogram ABCD if three of its vertices are A(2, 4), B (2 + v"ﬁ, 5) and C(2, 6).

Answer

It is given that A(2, 4), B(2 + -..,@, 5) and C(2, 6) are the vertices of the parallelogram ABCD.

Area of the triangle having vertices (x1,y1), (X2,¥2) and (x3,y3)

1
=3 [x1(y2-y3)+x2(Y3-Y1)+X3(Y1-Y2)|
Area of cABCD = 2 x Area of AABC

Area of AABC = ; 12(5 - 6)+ (2 + /3 )(6 - 4)+2(4 - 5)|
=§|-2+4+2,j§-2|
1
_1t R= 2 -
. X 2+/3=+/3 sq. units
= Area of bABCD = 2 x /3 = 24/3 sq. units

Hence, the area of given parallelogram is 2-‘,@ sq. units

23. Question
Find the value (s) of k for which the points (3k - 1, k - 2), (k, k- 7) and (k - 1,-k - 2) are collinear.
Answer

LetA(3k—-1,k-2),B(k, k—7)and C(k -1, —k — 2 ) be the given points.For points to be collinear area of
triangle formed by the vertices must be zero.

Area of the triangle having vertices ( x1,y1 ), ( X2,y2 ) and ( x3,y3) = ; IX1 (y2-Yy3)+X2(y3-Yy1)+X3(Yy1-V2
) |
area of AABC =0

2)—(k—2)]+(k—1)[(k—2)—(k—7)]=0=>(3k—1)[k—7+k

= (3k=1)[(k=7)=(-k=2)1+Kk[ (-
)[ k=2 -k+7 1=0

+2 ]+k[-k=-2-k+2 ]+ (k-1
= (3k—=1)(2k-5)+k(-2k)+5(k—1)=0=6k?-15k -2k + 5-2kZ + 5k -5=0

= 6k?—17k + 5-2k? + 5k—5=0

= 4k2-12k=0

=>4k (k-3) =0

= k=0 or k—3=0

= k=0 or k=3

Hence, the value of kis 0 or 3.

24. Question

If the points A (-1,-4), B (b,c) and C (5,-1) are collinear and 2b + ¢ = 4, find the values of b and c.
Answer

The given points A(—-1, —4), B(b, c¢) and C(5, —1) are collinear.

Area of the triangle having vertices (x1,Y1), (X2,y2) and (x3,y3)



1
=3 [X1(y2-y3)+x2(Y3-Y1)+X3(Y1-Y2)|

Given that area of AABC = 0

&=1[c= (= 1)]+b[-1-(-4)]+5(-4-c¢c)=0
~—Cc—1+3b-20-5c=0

3b-6c=21

“b—2c=7..(1)

Also it is given that 2b + c = 4 ...(2)

Solving 1 and 2 simultaneously, we get,
2(7+2c)+c=4

14 +4c+c=4

Hence, value of b and c are 3 and -2 respectively

25. Question

If the points A (-2,1), B (a, b) and C (4,-1) are collinear and a - b = 1, find the values of a and b.
Answer

The given points A(-2, 1), B(a, b) and C(4, —1) are collinear.

Area of the triangle having vertices (x1,y1), (X2,¥2) and (x3,y3)

1
=3 [X1(y2-y3)+x2(y3-Y1)+X3(Y1-Y2)|

Given that area of AABC = 0
a=2[b-(-1D]+a(-1-1)+4(1-b)=0
-2b-2-2a+4-4b=0

—2a—-6b=-2

a+3b=1..(1)

Also it is giventhata - b =1 ...(2)

Solving 1 and 2 simultaneously,

B+1+3b=1

Hence, the values of @ and b are 1 and 0.
26. Question

If A (-3, 5), B(-2,-7), C(1,-8) and D (6, 3) are the vertices of a quadrilateral ABCD, find its area.



Answer
Given vertices of a quadrilateral ABCD are A(—-3, 5), B(—2, —7), C(1, —8) and D(6, 3)
Area of the quadrilateral ABCD = Area of AABC + Area of AACD

Area of the triangle having vertices (x1,Y1), (X2,¥2) and (x3,y3)
1
=3 Ix1(y2-y3)+x2(y3-y1)+X3(y1-y2)|
AreaofAABC=§|—3[—7—(—8)]+(—2)(—8—5)+1[5—(—7)]|
1
=5|—3+26+12|
= sq. units
AreaofAACD=51|—3(—8—3)+1(3—5)+6[5—(—8)]|
1
=3 | 33-24+78|

109 .
= T sqg. units

Area of the quadrilateral ABCD = ? + ? = 72 sq. units

~Hence, the area of the quadrilateral is 72 sq. units.

27. Question

If P (-5, - 3), Q (-4, -6), R (2,-3) and S (1, 2) are the vertices of a quadrilateral PQRS, find its area.
Answer

Let P(=5,-3); Q(—4,-6); R(2,—-3) and S(1,2) be the vertices of quadrilateral PQRS.

Area of the quadrilateral PQRS = Area of APQR + Area of APSR

Area of the triangle having vertices (x1,y1), (X2,y2) and (x3,y3)
= ; [x1(y2-y3)+x2(y3-y1)+x3(y1-y2)l

Area of APQR = = |~ 5( = 6 +3) = 4(—3+3) +2(~3+6) |
- ; |15 + 0 + 6|

= % sq. units

AreaofAPSR=$|—5(2+3)+1(—3+3)+2(—3—2)|

=§|—25+0—10|

35 .
= 5 sq. units

21 35
Area of the quadrilateral PQRS = 5 + f = 28 sq. units



~Hence, the area of the quadrilateral is 28 sq. units.

(given answer is wrong, its not 13, it is 28 )

28. Question

Find the area of the triangle PQR with Q (3, 2) and the mid-points of the sides through Q being (2, -1) and (1, 2).
Answer

Let the co-ordinates of P and R be (a,b) and (c,d) and coordinates of Q are (3, 2)

By midpoint formula.

_ Xyt Ho _ ¥1t¥o
= Ly =

2 2

(2, - 1) is the mid-point of PQ.

_ 3+a

2+b
2= = —

and -1 =

~a=1landb=-4
~ Coordinates of P are (1, -4)
(1, 2) is the mid-point of QR.

_ 3+4c

2+d

and 2 = —
2

~c=-landd =2
~ Coordinates of P are (-1, 2)

Area of the triangle having vertices (x1,y1), (X2,y2) and (x3,y3)
= = IX1(y2-Y3)+Xaly3-y 1) +X3(y1-Y2)|
AreaofAPQR=§|3(—4—2)+2(—1—1)+1(2—4)|
=§ | - 18 -4 -2 |

= 12 sq. units

Hence the area of APQR is 12 sqg. units



15. Areas Related to Circles

Exercise 15.1

1. Question

Find the circumference and area of a circle of radius 4.2cm.
Answer

Given,

Radius of circle = 4.2cm

Circumference of circle = 2nr
22

= 2x—x4.72
7

= 26.4cm

Area of circle = 2nr?
22
== 4. 2x4.2

=55.44cm?

2. Question

Find the circumference of a circle whose area is 301.84cm?2,
Answer

Given,

Area of circle = 301.84cm?

=nr2 = 301.84
— 2 = 20187 9624
22

=rl = \/96.24 = 9.81cm

Circumference of the circle = 2nr

22
=2X = x9.81

= 61.6 cm

3. Question



Find the area of a circle whose circumference is 44cm.
Answer

Circumference of the circle = 44cm

2nr = 44cm
AT
= 2><22_ Cm

2

Area of circle = nr¢ = 2—; ®TxT

Area of circle = 154 cm?

4. Question

The circumference of a circle exceeds the diameter by 16.8cm. Find the circumference of the circle.
Answer

Given : The circumference of a circle exceeds the diameter by 16.8 cm.To find : The circumference
of the circle.Solution :

Let diameter of circle = X cm
So, acc. to given condition
Circumference = x+16.8 cm
Circumference of circle is 2nr.

=2nr = X + 16.8 Diameter = 2r

:}i}x;r;:;r:-l—lﬁ.é%

= %1 —r=16.8

— =2 16,8

= 15 x=16.8 x 7=15 x=117.6

117.6
= I = —15
= r="7.84

Circumference= x + 16.8 (x = 2r)



Circumference=7.84 + 16.8 = 24.64 cm
5. Question

A horse is tied to a pole with 28m long string. Find the area where the horse can graze.(Take r =22/ 7)

Answer

Length of string = radius of area which horse can graze
r=28m

so,

Area where the horse can graze = nr2

— 2—f><28><23 = 2464 m?

6. Question

A steel wire when bent in the form of square encloses an area of 121cmZ. If the same wire is bent in
the form of a circle, find the area of the circle.

Answer

Area of square = 121 cm?

a2 =121

a=,/121=11cm

Perimeter of square = length of wire
4a =4 x11 = 44cm

Perimeter of circle = 2nr

2nr = 44

Area of circle = nr?
. 22 2
Area of circle = ?x?x? = 154cm

7. Question

A horse is placed for grazing inside a rectangular field 40m by 36m and is tethered to one corner by a
rope 14m long. Over how much area can it graze?(Take = =22/ 7).

Answer
Given,

Length of field = 40m



Breadth of field = 36m

Length of rope (radius) =14m

So,
Hrz
Area horse can graze = I
4
22x14x14
Area horse can graze = — = 154 m?2
*

8. Question

A sheet of paper is in the form of a rectangle ABCD in which AB=40cm and AD=28cm. A semi-circular
portion with BC as diameter is cut off. Find the area of the remaining paper.

Answer

Area of rectangle = length x breadth

40 x 28

Area of rectangle

1120 cm?

Area of rectangle

Diameter of semi circular portion = 28cm

. o . 28
Radius of semi circular portion = — = 14cm
2

So,

2
Area of semi circular portion = I

2

22x14x14
= 22 = 308 cm?
7x2

Area of remaining portion = 1120 - 308 = 812cm?

9. Question

The circumference of two circles are in the ratio 2:3. Find the ratio of their areas.
Answer

Ratio of circumferences of two circles with radius r; and r, respectively

2nry; 2
2nr, 3
o 2
B3
2z z 2
Ratio ofarea =L _ L _ 27 _ £_- 4.9
wrs rZ 32 9

10. Question



The side of a square is 10cm. Find the area of circumscribed and inscribed circles.
Answer

Side of square = 10cm

. . . . id
Radius of inscribed circle = 2222
2
. . . . 10
Radius of inscribed circle = =— = 5cm
2
) ) . 22X5X5
Area of inscribed circle = nr2 = 222272
7

= 220 _ 78,5 cm?
7
diagonal of square
2

Radius of circumscribed circle =

T2 2

[2 [2%10
v VA X
==5J§

Area of circumscribed circle = nr?

22 22x50
= —x5V2x5y2 = ——
7 7

1100
= —— = 157cm?
7
11. Question

The sum of the radii of two circles is 140cm and the difference of their circumferences is 88cm. Find
the diameters of the circles.

Answer

Let radius of first circle = rycm
Let radius of second circle = rocm
So,

ri + rp = 140cm .... (i)

2nry - 2nrp = 88cm

 88x7
27 5592

ry - rp = 14cm ... (ii)

T — = l4cm

By adding equation 1 & 2



ri+rz =140 cm
ri-rz = 14 cm

2ri =154

r{ =77cm

From equation 1

77 + r{ = 140 cm

r, = 140 - 77 = 63cm

r = 63cm

So,

Diameter of first circle = 2xry = 2x77 = 154cm
Diameter of second circle = 2xry, = 2x63 = 126cm
12. Question

The area of a circle inscribed in an equilateral triangle is 154cm?2. Find the perimeter of the triangle.
(Use 7 =22/7 and 3 =1.73)

Answer
Area of inscribed circle = 154cm?
= nr? = 154cm?

, _ 154x7

' 22

r=+49 =7cm

Radius of inscribed circle = 7cm
side of equilateral triangle

- 243

7= i,(a = side of triangle)
243

a=14y/3cm

Perimeter of equilateral triangle = 3a
3a = 3x144/3

= 42x%1.73 (given)

= 72.66 = 72.7cm?



13. Question

A field is in the form of a circle. A fence is to be erected around the field. The cost of fencing would be
Rs.2640 at the rate of Rs.12 per metre. Then, the field is to be thoroughly ploughed at the cost of

Re.0.50 per m2. What is the amount required to plough the field?(Take 7 =22/ 7)

Answer
Total cost of fencing = Rs 2640
Per meter rate of fencing = Rs 12

So,

Circumference of field = %’ =220m

2207 3¢
'}” = ————
2x22
Radius of field = 35m

Area of field = % %35%35 = 3850m>2

Cost of plugging 1 m? field = 0.50 Rs

Total cost of plugging the field = 3850x0.50 = Rs 1925.00

14. Question

If a square is inscribed in a circle, find the ratio of the areas of the circle and the square.
Answer

When a square inscribed in a circle then,

Diameter of circle = diagonal of square

Let side of the square be = a cm
Diagonal of square be =y/2a cm

Area of square = a2 cm?

Diameter of circle = \/2q cm

. radius of circle = ¥2% _ @

W2

M|M

2
Area of circle = tx % mm
2

Hﬂz

Ratio of area of circle and square = ——_ . 42
2

=n:2

15. Question



A park is in the form of a rectangle 120mx100m. At the centre of the park there is a circular lawn.
The area of park excluding lawn is 8700m?2. Find the radius of the circular lawn. (Use 7=22/7)

Answer
Total area of rectangular park = 120x100 = 12000 m?2

Area of park excluding circular lawn = 8700m?

So,
Area of circular lawn = 1200 - 8700 = 3300m?
= nr? = 3300

3300%x7
22

r=32.40m

2

r = 1050m

16. Question

The radii of two circles are 8cm and 6cm respectively. Find the radius of the circle having its area
equal to the sum of the areas of the two circles.

Answer

Radius of first circle = 8cm

Area of first circle = nr2
22 5

= ? ®8x8em

Radius of second circle = 6cm

Area of second circle = ? % 6% 60m?2

Total area = % %82 + %:«:62

22 22 ,
= 7(64 +36) = 7%:1[}[} cm

5 22
nr< = —x100

7
r’ =100
r=10cm
17. Question

The radii of two circles are 19cm and 9cm respectively. Find the radius and area of the circle which
has its circumference equal to the sum of the circumferences of the two circles..

Answer



Radius of the first circle = 19cm
Circumference of first circle = 2nr

= 2n X 19cm

Radius of second circle = 2nr

=210 X 9cm

Total circumference = 2n x 19 + 2n x 9

= 2n (19+9)

22
= EX?XEB =176 cm

2nr =176
176x7 28
r= ——= cm
2%22

Area of circle = % %x28%28 = 2464cm?

18. Question

A car travels 1 kilo meter distance in which each wheel makes 450 complete revolutions. Find the
radius of its wheels.

Answer

Total distance covered = 1km = 100000cm

Distance covered by circular wheel in 1 revolution = circumference of circle
Circumference of circle = 2nr

Total no. of revolution = 450

= 2nr x 450 = 100000

- 100000x7
"= 450x2x22 o000 M
19. Question

The area enclosed between the concentric circles is 770cm?2. If the radius of the outer circle is 21cm,
find the radius of the inner circle.

Answer



21lcm

Area enclosed between two concentric circle = 770 cm?
Radius of outer circle = 21cm
Let radius of inner circle = r cm

Area enclosed = area of outer circle — area of inner circle
Area enclosed = 770 n 212 -nr? =770
n (441 - r2) = 770

1 — 2 = 0 X7
441 — 4 %

441 — p2 = 245
r2 = 441 — 245

r? = 196
ro= /196
r = 14
r=14cm

Exercise 15.2

1. Question

Find, in terms of 7, the length of the arc that subtends an angle of 30° at the centre of a circle of
radius 4cm.

Answer

Given,

Angle = 30°

Radius of circle = 4cm

180° = n radius

T
180°

1° =



30°mT m adi
=180° & radius

Arc length = radius x angle subtended by arc at center

30°

4X1T 21
76 3

2. Question

Find the angle subtended at the centre of a circle of radius 5cm by an arc of length (57 /3)cm.
Answer
Arc length = am CIm

3

Radius of circle = 5cm

Formula:

Arc length = rxq

r = radius of circle

q = angle subtended by arc at the center

51 £

bm T 180 60°
15355737 73 ~
3. Question

An arc of length 20n cm subtends an angle of 144° at the centre of a circle. Find the radius of the
circle.

Answer

Arc length = 20n cm

Angle subtend at center = 144°
mx144° 4m

180° 5
Arc length = radius x angle

arc length 2015

= 2bcm
angle 41

radius =

4. Question

An arc of length 15cm subtends an angle of 45° at the centre of a circle. Find in terms of =, the radius
of the circle.



Answer
Arc length = 15cm

Angle subtend = 45°

45Xm T di
= 180° — 2 radius

arc length

radius of circle =
angle subtend at centre

15x4  60°

= CIn
s T

5. Question
Find the angle subtended at the centre of a circle of a circle of radius ‘a’ by an arc of length(a~ /4)cm.

Answer

Radius of circle = a

at

Lengthofarc= & _ &
a 4
180° .
—3 P
So,

Angle subtended at the center = 45°

6. Question

A sector of a circle of radius 4cm contains an angle of 30°. Find the area of the sector.
Answer

Given,

Radius of sector = 4cm

Angle of sector = 30°

Area of sector = —2_ T2
360°

30
= ﬁ)(ﬂ)(lﬁ

1 41 5
= Exnxlé = ?cm

7. Question

A sector of a circle of radius 8 cm contains an angle of 135°. Find the area of the sector.



Answer

Radius of sector = 8cm

Angle = 135°
2
Area of sector = 2™
360°
13

> xTTX8%8 = 241mcm?>
3l

Area of sector =

8. Question

The area of a sector of a circle of radius 2 cm is = cm?2. Find the angle contained by the sector.
Answer

Given,

Area of sector = ncm?

Radius = 2cm

Area of sector = —°— %2
360°

0
= 360°
360°XTr
T x4

WM 4

T

9. Question
The area of a sector of a circle of radius 5cm is 5~ cmZ2. Find the angle contained by the sector.

Answer

Area of sector = 50 cm?

Radius = 5cm
8
5n = — xmx25
360°

5mx360° .
- 25m
10. Question

AB is a chord of a circle with centre O and radius 4cm. AB is of length 4 cm. Find the areas of the
sector of the circle formed by chord AB.

Answer
Length of the chord = 4cm

Radius of circle = 4cm



(This chord and radius makes an equilateral triangle)
So,
Q = 60° (in equilateral triangle)

]
Area of sector = — X TIr?
360°

60° s
= HTO M 4
3600 "

1 16 8m 5
= —XTX16 = —cm
6 3

11. Question

In a circle of radius 35cm, an arc subtends an angle of 72° at the centre. Find the length of the arc
and area of the sector.

Answer

Given,

Radius of circle = 35cm
Angle subtend by arc = 72°
Length of arc = rxq

Since,

180° = n radius

790 mxX72° 2Tl'1dl
= T80° _ & radius

= 44cm

Length of the arc = 35x2x %X%

a
Area of sector = —— X2
260°

2 xZE %35%35
~360°° 7

= 770 cm?

12. Question

The perimeter of a sector of a circle of radius 5.7m is 27.2m. Find the area of the sector.
Answer

Given,



Perimeter of sector of circle = 272m

Radius of sector = 5.7m

Perimeter of sector = 8 w2TMr+ 2r=27.2
360

8
=—X2nr=272-114

360
_ 8 _ 154 (Equation first)
360 2nr

Area of sector = R w% 21r2 (Second equation)
360

Put value of & from equation first to second,
360

15.8 5 15.8x5.7 5
= ——X2mr- = ——— = 45.03cm
2mr 2
13. Question

The perimeter of a certain sector of a circle of radius 5.6m is 27.2m. Find the area of the sector.
Answer

Given,

Perimeter of sector = 27.2m

Radius of sector = 5.6m

8
= —X21nr+ 2r= 27.2

360
0 2mr=27.2—11.2
= 360 HATII = . .
-8 _ 26 (Equation first)
360 2mr

Area of sector = 8 % 1ir® (Equation second)
360

Put value ofi from equation first to equation second

360
16 5, 16X5.6 5
= ﬁxm = T= 448 m
14. Question

A sector is cut-off from a circle of radius 21cm. The angle of the sector is 120°. Find the length of its
arc and the area.

Answer

Given,



Radius of sector = 21cm

Angle of sector = 120°

Length of arc = 220y 1
2 21 =44

= —X—x21 = 44cm
3 7

Area of sector = XTI
360

120 22

= ﬁx?lex?ﬂ

1
= §x22x3x21==462mn2

15. Question

The minute hand of a clock is /21 cm long. Find the area described by the minute hand on the face of
the clock between 7.00AM and 7.05AM.

Answer
Length of minute hand = /21¢m

Angle subtend by minute hand in 1 minute = % = 6°

Angle subtend by minute hand in 5 minute (7-7.05) = 5x6 = 30°

So,
Area described by minute hand in 5 minute = % XTIT 2

30 22
= — —_
36[1}( - A 21xy21

L ><22><21
1277

= 5.5cm?
16. Question

The minute hand of a clock is 10cm long. Find the area of the face of the clock described by the
minute hand between 8AM and 8.25AM.

Answer
Given,
Length of minute hand = 10cm

Angle subtend by minute hand in 25 minute (8-8.25) = 25x6 = 150°



So,

Area described by minute hand between (8-8.25) = N %2
360

150 22

= ﬁx7xlﬂxlﬂ = 130.95cm?

17. Question

A sector of 56° cut out from a circle contains area 4.4cm?. Find the radius of the circle.
Answer

Given,

Angle of sector = 56°

Area of sector = 4.4cm?

From formula,

56 2.,
= 3gg X = 4
o AAXTX360
YT Taxse
r= 19 =3c

18. Question

In a circle of radius 6¢cm, a chord of length 10cm makes an angle of 110° at the centre of the circle.
Find:

(i)the circumference of the circle,
(ii)the area of the circle,

(iii)the length of the arc AB,
(iv)the area of the sector OAB.
Answer

Given,

Radius of circle = 6cm

Length of chord = 10cm

Angle subtend by chord = 110°
I. Circumference of circle = 2nr

= 2%x3.14%x6 = 37.68cm

II. Are of circle = nr?



= 3.14x6x = 113.1cm?
III. Length of arc = radius x angle subtend

120m
180

= 6X
6 222 11.51
= ><3>< 7 =11.51cm

IV. Area of sector = —°_ %I 2
360

110 22 66 242 34.5cm?
360 7 7 e

19. Question

Fig.15.17, shows a sector of a circle, centre O, containing an angle 6°. Prove that:

(i) Perimeter of the shaded region is r|' tane—sece—%—li

78
180)

(i) Area of the shaded region is %\ tane -

Fig. 15.17

Answer

Angle subtend at centre of circle = 6

Angle OAB = 90°

(At point of contract, tangent is perpendicular to radius)

OAB is right angle triangle

r
cos = _B= OB =rsechH

AB
tanf = - = AB =rtan®

Perimeter of shaded region = AB+ BC+(CA arc)



4]
=r tan®+ (0OB— 0C) + ﬁxzm

 an® 41 sec—r 4 r
=T [an I secC I 18[}

: (t 0+ sech + 1)
=T al secC 180

Area of shaded region = (area of triangle AOB) - (area of sector)

(1 0A AB) ° -
= (5 X0AX 260 <™

L oxrtand rz( B )
=~ x2xrtand — —(—x
2 I tan 2 18[} T

re (t o TIIB)
=2 \"" 7180

20. Question

Figure 15.18 shows a sector of a circle of radius r cm containing an angle go. The area of the sector is
A cm? and perimeter of the sector is 50cm.

36025

(i)6=T_.T—1::(ii),q= 25r —r?

rcm

A
Fig. 15.18

Answer

Given,

Radius of the sector = r cm
Angle subtend = 6

Area of sector = A cm?

Perimeter of sector = 50cm

Area of sector = iq-[rﬂ

Perimeter of sector = 8 27r + 2r
360



o
= —2nr+ 2r = 50

360

( TB
=21(ﬁ+1)=5n

1 o 50
=I><(m+l)=?=25
25 1+m8 25
1—(1+ma) T 260 — T

360
(iyo =22 (=~ 1)
T \r

o 25 360 25
“s60- 11~ (0= 7 (F-1))
— 8 _ 2577 _ First equation

360 mr

area = N (mr?) — Second equation
360

Put value of & from equation first to equation second
360

25T (mr?) = (25 —1)r

darea =

Area = 25r-r2
21. Question

The length of the minute hand of a clock is 14cm. Find the area swept by the minute hand in
S5minutes.

Answer

The length of minute hand = 14cm

Time = 5 minute

Angle subtend by minute hand at center in 60 minute = 360=

. 360
In one minute = — = 0Q°
&0

In five minute =5x6 = 30°

Area swept in 5 minute = i«m?
360

Snxzzxmxm 15
3607 7 3

= 51.30cm?



22. Question

In a circle of radius 21cm, an arc subtends an angle of 60° at the centre. Find (i)the length of the arc
(ii)area of the sector formed by the arc(Use = =22 /7)

Answer

Given,

Radius of circle = 21cm
Angle subtend by arc = 60°

60m m di
=180 313 ius

Length of the arc = gle = 22cm

Area of sector formed by arc = imi
360

60 ><22 x21x21
- 3600 7

1 22
= Ex?lele =1=231cm?

Exercise 15.3

1. Question

AB is a chord of a circle with centre O and radius 4cm. AB is of length 4cm and divides the circle into
two segments. Find the area of the minor segment.

Answer

Given: AB is a chord of a circle with centre O and radius 4cm. AB is of length 4cm and divides the
circle into two segments.

To find: the area of the minor segment.
Solution:

Radius of circle = 4cm

Length of chord = 4cm

(Hence it makes an equilateral triangle at centre, in which all angle must be = 60°)



g
Area of sector = — T2
360

60
= ﬁmrx-’-}x-’-}
B 1 81 5
= E KTX4dxd = ?cm

Area of equilateral AOAB =

NER E 3
a“ =1a%?= Yx16 = 4y3 cm?
4 4 4
Area of minor segment = area of sector — area of AOAB
8m
= (? — -‘-hﬁ) cm?

1. Question

AB is a chord of a circle with centre O and radius 4cm. AB is of length 4cm and divides the circle into
two segments. Find the area of the minor segment.

Answer

Given,

Radius of circle = 4cm
Length of chord = 4cm

(Hence it makes an equilateral triangle at centre, in which all angle must be = 60°)

g
Area of sector = — Trr2
360

60
= ﬁxm(-ﬂ:x-ﬂ:
1 em
A XTIX4x4 = ?cm2
V3

3
Area of AOAB = 32 = “’T w16 = 4\,@ cm2

n
Area of minor segment = area of sector — area of AOAB
am
= (— - -'-hﬁ) cm?
3
2. Question

A chord PQ of length 12 cm subtends an angle of 120° at the centre of a circle. Find the area of the
minor segment cut off by the chord PQ.

Answer



Length of chord PQ = 12cm
Angle subtend at the center = 120°
Let radius of circle = r cm

20 5 art 5

Area of sector = l—mv = —rm
360 3

Length of triangle POQ = r cos 60
1 r
=rX—= —cm
2 2
Length of base PQ = 2xRQ
3
A
= 2X7rsin 60 = 2Xrx - = V3r
Put value of r in respective place,

Area of minor segment = area of sector — area of APOQ

= 4(4m — 3V/3)em?
3. Question

A chord of a circle of radius 14cm makes a right angle at the centre. Find the areas of the minor and
major segments of the circle.

Answer
Radius of the circle = 14cm
Angle subtend at center = 90°
By Pythagoras theorem = AB2 = OA2 + OB2
= 142 +142
AB =142
a0 5
Area of sector OAB = — w1
360

- 2

nr

e |



=:t xz—f %14%14 = 154cm?

Area of triangle AOB :5 x14x14 = 98 cm?

So area of minor segment — OACB =area of sector — area of triangle
= 154 - 98 = 56cm?
Area of major segment = area of circle - area of minor segment

= §x14><14—56

= 44x14 - 56 = 560cm?2
4. Question

A chord 10cm long is drawn in a circle whose radius is 5.2 cm. Find area of both the segments.
(Take = =3.14)

Answer

Length of chord = 10cm

Radius of circle = 5+/2¢cm

(This triangle POQ satisfy Pythagoras theorem)
= PQ? = PO? + 0Q?

= 10% = (5V22) + (5V2)

= 100 = 50 + 50

So,

Angle AOQ = 90°

90 25
Area of sector = — x50 = = cm?
260 2
1
Area of triangle POQ = EXSJEXE\E = 25cm?

a5
Area of minor segment = fﬁ — 25 = 14.25cm?

5. Question

A chord AB of a circle, of radius 14 cm makes an angle of 60° at the centre of the circle. Find the area
of the minor segment of the circle. (Use = =22/ 7)

Answer
Radius of circle = 14cm

Angle = 60°



Area of sector = im‘z
360
&0 o8
= 2 xrx14x14 = — 1 = 102.57cm?
360 3

1 .
Area of triangle OAB = ETE sind

1
= Exl-‘-}xl-‘-}x siné

/3

1
_ EXHXHX% = 49+/3 = 84.77cm?

So,
Area of minor segment = 102.57 - 84.77 = 17.80cm?2
Exercise 15.4

1. Question

A plot is in the form of a rectangle ABCD having semi-circle on BC as shown in Fig.15.64. If AB=60m
and BC=28m, find the area of the plot.

] c
28 m

A &0 m B

Fig. 15.64

Answer
Given,
AB = 60m
BC = 28m

Area of rectangular portion = 28mx60m = 1680m?

Diameter of semicircle = length of side BC
28
Radius = 5 = 14m

2z
.. 22x%14%14
Area of semicircle = 2 — Z=%2**2% 308m?

2 =2

Total area of plot = 1680+308 = 1988m?2

2. Question



A play ground has the shape of a rectangle, with two semi-circles on its smaller sides as diameters,
added to its outside. If the sides of the rectangle are 36m and 24.5m, find the area of the play
ground. (Take 7 =22/ 7).

Answer
Given:

AB = 36m
BC = 24.5m

Area of rectangular portion = 36x24.5 = 882m?

245
Radius of semicircular portion = TJ =12.25m

TI.']"2

Area of both semicircular portion = 2x —
2

= % x12.25%12.25 = 471.625

Area of play ground = 882+471.625 = 1353.62
3. Question

The outer circumference of a circular race-track is 525m. The track is everywhere 14m wide.
Calculate the cost of leveling the track at the rate of 50paise per square meter(Use 7 =22 /7)

Answer
Given,
Circumference of outer circle = 525m

Let radius of outer circle = Rom

Let radius of inner circle = Rym
So,
R>-R1 = 14 (equation 1)
= 2nRy = 525
525 7
R, = = xﬁ = 83.52m

Put value of Ry in equation first

83.52 - Ry = 14

-Ry = 14 - 83.52

Ry = 69.52m

Area of path = TRZ — mR?



= ﬁ[R%-Rf): m(R,+ R;)(R; — Ry)

22
== x(83.52 + 69.52)(83.52 — 69.52)

22
= ?x153.ﬂ4>< 14 = 6733.76m?

Cost of leveling the path = 6733.76x.50 = Rs 3388
4. Question

A rectangular piece is 20m long and 15m wide. From its four corners, quadrants of radii 3.5m have
been cut. Find the area of the remaining part.

Answer

Length of rectangle = 20m?

Breadth of rectangle = 15m?2

Area of rectangle = 20x15 = 300m?
Radius of quadrant = 3.5m?

Area of quadrant = :t}(ﬁ?‘z

19,25
m?

Area of quadrant = 1 Y 22 %3.5%x3.5 =
4”7

19.25
2

Area of 4 quadrant = 4x m2 = 2x19.25 = 38.50m?

Area of remaining part = (area of rectangle-area of 4 quadrant)
Area of remaining part = 300 - 38.50 = 261.5m?
5. Question

Four equal circles, each of radius 5cm, touch each other as showing fig.15.65. Find the area included
between them. (Take = = 3.14)

Fig. 15.65

Answer

Given,



Radius of each circle = 5cm

So,

Side of square = 10cm

Area of square = (10)2 = 100cm?2

30
Area of each quadrant of circle with radius 5cm = EHTE

12 o
= — X —Xiofm
477

1 22
Area of 4 quadrants = 4x p X — X 25 = 25mem?

Area of remaining portion = 100-25n = 21.5cm?2
6. Question

Four cows are tethered at four corners of a square plot of side 50m, so that they just cannot reach
one another. What area will be left un-grazed?

D c

B

— 25 M a——s 25 Ma—

Fig. 15.66
Answer
Side of square = 50m

Area of square = (5)2 = 2500m?2

Radius of quadrant circle = 25m

2

625
Area of one quadrant = 2 — 22272
4 4
625m

X4 = 6251 = 1964.28m”

Area of 4 quadrants = :

So,
Area which left un-grazed = 2500-1964.28 = 535.72m?
7. Question

A road which is 7m wide surrounds a circular park whose circumference is 352m. Find the area of the
road.

Answer



Given,
Circumference of park = 352m
Width of road = 7m

Let radius of park = r

2nr = 352
352x7 _
N

Area of circle = % X56X56 = 9856m?
Radius of circle included path of width, 7m = 56+7 = 63m
Area of circle included path = 2—; X63x63 = 12474m?

So,
Area of path = 12474 - 9856 = 2618m?

8. Question

Four equal circles, each of radius a, touch each other. Show that the area between them isga2
(Take 7 =3.14).
Answer

Radius of each circle = a meter
If we join the centre of each circle it makes a square of side = 2a
Area of square = (2a)2 = 4a?m?2

Area of each quadrant of circle = 2 — T2 4,2

b4
Area of 4 quadrants = 4x 2 — 7a2m?
4

So,
Area between circles = 4a2 - na?

22 22 28a® — 22a®> 64’
=4a et = 7 = —-m

2

9. Question

A square water tank has its side equal to 40m. There are four semi-circular grassy plots all round it.
Find the cost of surfing the plot at Rs.1.25 per square meter(Take 7 =3.14).

Answer



Side of water tank = 40m

Side of semi circular grassy plots = ? = 20m

2
Area of one grassy plot = I
2

22 20x20 _400m
T Xy Ty AU

Area of grassy plots = 4x200n = 800n

Area of grassy plots = 800 x 3.14 = 2512 cm?
Cost of surfing 1m?2 plot = 1.25 Rs

Cost of surfing 2512m?2 = 2512 x 1.25 = 3140 Rs
10. Question

A rectangular park is 100m by 50m. It is surrounded by semi-circular flower bed sall round. Find the
cost of leveling the semi-circular flower bed sall 60paise per square meter. (Use 7 = 3.14)

Answer
Length of rectangular park = 100m

Breadth of rectangular park = 50m

Radius of flower bed along length of park = %' =50m

2xmre
2

Area of flower bed along length of park =

22
== x50x50 = 7850m°

Radius of flower bed along width = J?ﬂ =2tm

23x25

Area of flower bed along width = 2x %x = 1962.5m?

Total area of flower beds = 7850+1962.50 = 4812.50m?2

So,

Cost of leveling semicircular flower beds = 9812.50%.60 = Rs 5887.50
11. Question

Prove that the area of a circular path of uniform width h surrounding a circular region of radius is
zh(2r+h).

Answer



Area of inner circle with radius r = nr2

Radius of outer circle = r+h

Area of outer circle = n(r+h)2

Area of circular path with width = h
= n(r+h)2 - nr2

By using (a+b)2 = a2 + b2 +2ab
=n(r?2 + h2 + 2rh) - nr?

=nr2 + nh2 + 2nrh - nr2

= nh(2r+h)... Proved

12. Question

The inside perimeter of a running track (showninFig.15.67) is 400m. The length of each of the
straight portion is 90m and the ends are semi-circles. If the track is everywhere 14m wide, find the
area of the track. Also find the length of the outer running track.

( — 90m-—>
T m

Answer

Given,

Inside perimeter of track = 400m

Length of straight portion = 90m

Width of path = 14m

Total length of straight path = 90+90 = 180m
Remaining length = 400 - 180 = 220m

This length includes two semi circles or a complete circle.

So,

2nr = 220m

. 220x7 _ 38m
2x22

Then,



Area of path = (area of rectangles ABCD + rectangle EFGH + two semicircles)
= 14x90+14x90+4n [(25+14)2 - 352]

[(a? - b%) = (a+b)(a-b)]
22
= 2520 + - X 84x 147

Area of path = 6216m?2
Length of outer track = 90+904+2nr

r = 35+14 = 49
22
= 180 + E?X-’-}‘?}z

= 180 +308 = 488m?
13. Question

Find the area of Fig15.68, in square cm, correct to one place of decimal.(Take 7 =22/ 7)

D 10 em C
TN
B cm
10 cm
E
6 cm e
A B
Answer

Area of semicircle with diameter = 10cm

o0
?—E—C]‘H

mr?  22x5x5

— — = 39.28 cm?
2 7%2 em

1
Area of triangle AED = 3 X8X6 = 24cm?

Area of square ABCD = 10x10 = 100cm?
Area of figure excluded triangle = 100-24 = 76 cm?

Total area of figure = 39.28476 = 115.3 cm?

14. Question



In Fig.15.69, AB and CD are two diameters of a circle perpendicular to each other and OD is the
diameter of the smaller circle. If OA=7cm, find the area of the shaded region.

C

Answer

r2
2

Area of semicircle ACB = Z

22 X7 _ .
—?KE— cm

7
= area of circle with diameter OD = nr?(r = 3= 3.5)

22
== %3.5%3.5 = 38.5cm?

Remaining shaded portion in lower semi circle = 77 - 38.5 = 38.5cm?
Total shaded portion area = 77 + 38.5 = 115.5 cm?
15. Question

In Fig.15.70, OACB is a quadrant of a circle with centre O and radius 3.5cm. If OD=2cm, find the area
of the (i) quadrant OACB (ii) shaded region.

B

3.5cm

Fig. 15.70

Answer



Given,

Area of quadrant OACB = %m'z

90 22

=——X—x3.5X3.5
360 7

1
=3 x11x3.5 = 9.625cm?

Area of shaded region = area of quadrant OACB - area of quadrant ODEF

22

90
= 9.625 —ﬁ Xﬁ w2w2

1
=9.625 — ) %x3.14%4 = 6.482cm?

16. Question

From each of the two opposite corners of a square of side 8cm, a quadrant of a circle of radius 1.4cm
is cut. Another circle of radius 4.2cm is also cut from the centre as shown in Fig.15.71. Find the area

of the remaining (shaded) portion of the square.(Use r =22 /7).

Fig. 15.71

Answer

Given,

Side of square = 8cm

Radius of quadrant circle = 1.4 cm

Radius of inner-circle = 4.2

Area of square = (side)? = 82 = 64cm

Area of one quadrant of circle = %‘xm‘z
) 90 22 5
Area of one quadrant of circle = Ex ~ x1.4x1.4= 1.54cm

So,



2%x1.54 = 3.08cm?

Area of 2 quadrant
Area of inner circle = nr? = 3.14x4.2x4.2 = 55,44 cm?

Area of shaded portion = area of square - (area of quadrants + area of inner circle)
= 64 - (3.08 + 55.44)

= 64 - 58.52 = 5.48 cm?

17. Question

Find the area of the shaded region in Fig.15.72, if AC=24cm, BC=10cm and O is the centre of the
circle.(Use 7 = 3.14)

Fig 1572
Answer
Given,
AC = 24 cm
BC = 10 cm

By Pythagoras theorem

AB2 = AC? + BC?
=242+102 = 576 + 100 = 676

AB = /676 = 26cm

Radius of semi-circle with diameter AB = ? = 13cm

=
o - 3.14x13x13
Area of semi-circle = 2 _ 222722722 _ 565,33cm?

2 2
1 1
Area of triangle ABC = 5><AC><BC = 5><24 %10 = 120cm?
So,
Area of shaded region = area of semi-circle — area of triangle

= 265.33 - 120 = 145.33 cm?

18. Question



In Fig.15.72(a), OABC is a square of side 7cm. If OAPC is a quadrant of a circle with centre O, then
find the area of the shaded region. (Use 7 =22 /7)

c - B
A
(8]
Answer
Given,

Side of square = 7cm
Area of square = (side)? = 72 = 49cm?
Area of quadrant OAPC = gimm'?

90 22

1
= —— —_— e = 2
36[}}{ - ® TxT 4><154 38.5cm

Area of shaded region = (area of square — area of quadrant)
= 49 - 38.5 = 10.5 cm?
19. Question

A circular pond is of diameter 17.5m. It is surrounded by a 2m wide path. Find the cost of
constructing the path at the rate of Rs. 25 per square meter(Use r = 3.14)

Answer
Given,

Diameter of circular pond = 17.5m

7.3

Radius of circular pond = lT = 8.75m

Radius of outer circle = (radius of inner circle + width of circular path)
= 8.75+2 = 10.25m

Area of circular path = (area of outer circle — area of inner circle)

= n(R2 - r2)

n(R+r)(R-r)

2—;' (10.75+8.75)(10.75-8.75)

_ 2_; x 19.50 x 2 = 3061.50 m2



20. Question

A regular hexagon is inscribed in a circle. If the area of hexagon is 24./3 ¢n?,find the area of the circle.
(Use 7 = 3.14)

Answer

Given,

Area of regular hexagon = 24,/3 cm?

From formula

3+/3

%xag =243
24+/3x2

a? = =16

So,

Area of circum circle of regular hexagon = n(side)?
= 3.14x4x4cm? = 50.24cm?

21. Question

A path of width 3.5m runs around a semi-circular grassy plot whose perimeter is 72m. find the area
of the path. (Use 7 =22/7)

Answer

Given,

Perimeter of semi-circle = 72m
Width of path around it = 3.5m

Perimeter of semi-circle = nr+2r
22
= ?r +2r =72

= 22r+14r = 72x%x7

T2XT
r =

= 14cm

Radius including the width of path(R) = r+3.5 = 14+3.5 = 17.5m

2 i
So, area of path = mRT_m
2 2



= g ((17.5%) - (14%)

= g ((17.5+14)(17.5 - 14))

- %‘x31.5><3.5 = 173.25m2

22. Question

Find the area of a shaded region in the Fig.15.73, where a circular arc of radius 7cm has been drawn
with vertex A of an equilateral triangle ABC of side 14cm as centre. (:Use 7=22/7and 3 = 1.73:_)

Fig.15.73

Answer

Given,

Radius = 7cm

Side of equilateral triangle = 14cm

Area of circle = 2

Area of circle = z_;: wiwT = 154-L‘m2

V3
—{12

Area of equilateral triangle =

Area of equilateral triangle = ik w14x14
4

_ V3

- X196 = 84.77cm?

We know that an equilateral triangle always subtend an angle of 60 at centre area of sector =
A 2

=§ %154 = 25.666cm?2

This area is common in both the figure so,



Area of shaded region = (area of circle + area of equilateral triangle - 2xarea of sector)

= (154+84.77-2x25.67)

= (238.77-51.33) = 187.44cm?
23. Question

A child makes a poster on a chart paper drawing a square ABCD of side 14cm. She draws four circles
with centre A,B,C and D in which she suggests different ways to save energy. The circles are drawn in
such away that each circle touches externally two of the three remaining circles (Fig.15.74). In the
shaded region she writes a message ‘Save Energy’. Find the perimeter and area of the shaded region.
(User=22/7)

Fig. 15.74

Answer
Given,

Side of square = 14cm

. , 14
Radius of each circle = =y = 7cm

Area of square = (side)? = 142 = 196cm?

. 90 22
Area of 4 quadrants of circle = ﬁ.x - XTx7

1
= 4x 2 x154 = 154cm?

Area of shaded region = area of square - area of 4 quadrants
= 196 - 154 = 42cm?

. . 90
Perimeter of shaded region = 3o x20r

1222? 11
—4><><?><—cm

So, total perimeter of 4 circles = 4x11 = 44cm



