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CBSE NCERT Solutions for Class 10 Mathematics Chapter 7

Back of Chapter Questions

1. Find the distance between the following pairs of points:
() (2,3),(41)
(i)  (=5,7),(-1,3)
(ni) (ab),(—a,—b)
Solution:

(1) We know that the distance between two points (x;,y,) and (x,,y;) is
given by,

‘Jr{xl — %)% + (y; — y2)?
Hence, the distance between (2, 3) and (4, 1) is given by,

Distance =,/(2—-4)2 + (3 -1)2=,/(-2)’+ (2)? =V4+4 =18
=242

(ii)  We know that the distance between two points (x,,y,) and (x,,y,) is
given by,

‘f{xl — %)% % (}’1 —.‘f’z)z
Hence, the distance between (-5, 7) and (—1,3) is given by,

Distance = J(—s — (1)) +(7-32= /(2 + (@) =VI6+ 16

=v32=42
(i)  We know that the distance between two points (x,,y,) and (x,,y;) is
given by,
J(JH — %)%+ (y1 — y2)?
Hence, the distance between (a,b) and (—a, —b) is given by,

Distance = J(a —(-a)" + (b - (b))’

= J(2a)? + (2b)2 = \/4a? + 4b2 = 2 \/a? + b?

2. Find the distance between the points (0,0) and (36, 15). Can you now find the
distance between the two towns A and B discussed in Section 7.2.
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Solution:

We know that the distance between two points (x,,y,) and (x5, y2) is given by,

J{xl ~ 157+ ¥ — v )?
Now, the distance between the points A(0,0) and B(36, 15) is given by,

AB = /(36— 0)2+ (15— 0)? = /362 + 152

AB = V1296 + 225 = V1521 = 39

Now, we are told to find distance between two towns A & B in section 7.2
It is given that B is located 36 km east and 15 km north of town A

Let us take A as origin Therefore. A will be A (0,0) & B will be B (36,15)

North (v)
&

2 B (36, 15)

o 15 km
#Last (%)

A|(0.0) 36km

Since, we have already calculated above the distance between the points A(0, 0)
and B(36,15). Hence, we can say that the distance between the two towns A and
B discussed in section 7.2 15 39 km.

3 Determine if the points (1,5), (2,3) and (—2,—11) are collinear.
Solution:

Three points are collinear if they lie on a same line i. e., one point lies in between
the line joining any other two points.

LetA = (1,5),B = (2, 3),C = (-2,-11)
We know the distance formula:
\’1(31 — %)% + (y1 — y2)?

Substituting the values,

So,AB=,(1-2)2+(5-3)2=+5

BC= [(2-(-2))"+(3—=(~-11))" = /22 + 142 = V16 + 196 = V212
-2y +( Y =JEriE
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CA = J(l —(-2))* + (5 - (-11))" = /32 + 167 = V9 + 256 = V265

Here, the sum of the distances between any two pairs of points is not equal to the
distance between the third pair of points.

i.c., AB + BC =5 + 212 # 265 = AC
Similarly, AB + AC = BC and AC + BC = AB.
Hence, the given three points (1,5),(2,3) and (—2,—11) are not collinear.
4. Check whether (5,—2), (6,4) and (7,—2) are the vertices of an isosceles triangle.
Solution:

We know that three non-collinear points will represent the vertices of an isosceles
triangle if its any of the two sides are of equal length.

Let A = (5,—2),B = (6,4),C = (7,-2)
AB=,/(5-6)2+(-2-4)2=/(-1)2+ (-6)2 =V1+36 =V37

BC = J(ﬁ — 732+ (4- [—2))2 = J(=1)2+(6)2 =V1 +36 = V37

CA = J{S —72+(-2-(-2)) =27+ 02 =2

So, AB=BC
Since the two sides are equal in length, therefore,ABC is an 1sosceles triangle.

5. In a classroom, 4 friends are seated at the points A, B, C and D as shown in figure.
Champa and Chameli walk into the class and after observing for a few minutes
Champa asks Chameli, *Don’t you think ABCD is a square?” Chameli disagrees.

=
=

Rows

- b W = W T -l DD R

.

n 1 2 3 4 5 6 7T 8 9
Columns

Using distance formula, find which of them is correct.
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Solution:

From the figure, coordinates of point A, B,C and D are
A=(3,4),B=(6,7),C=(9,4),D = (6,1)
AB=,/(3-6)2+(4-7)2=,/(-3)2+(-3)?=vV9+9=+18=3V2
BC=,(6-92+(7-4)72=/(—372+(3)7=v9+9=V18=3v2
CD=,/(9-62+(4-1)2=/(32+(3)2=V9+9=V18=3V2
AD=,(3-62+(4-1)2=/(-372+(3)?=V9+9=V18=3V2
Diagonal AC=/(3—-9)?+(4—4)2=,/(-6)+02=6

Diagonal BD = /(6 —6)2 +(7—1)2=,/02+ (6)° =6

Here, all four sides of this figure are of equal length and also two diagonals are of
equal length.

Therefore, ABCD is a square and thus Champa is correct.

6. Name the type of quadrilateral formed. if any, by the following points, and give
reasons for your answer:

() (-1,-2),(2,0).(-1,2),(-3,0)

(i)  (-3,5),(3,1),(0,3),(-1,—4)

(i)  (4,5),(7,6),(4,3),(1,2)

Solution:

(i) Let,A=(-1,-2),B=(1,0),C=(-1,2),D=(-3,0)
AB=(-1-1)2+(2-02=/(-2)2+(-2)?=V4+4=+8
=2v2
BC=JA-(-D)P+0-22=J2P+(-2)2=Va+4=+8
=2V2
D =(-1-(=3)2+2-07 = /(2P +(2)?=va+4=+8
=2V2
AD=\[(-1-(-3))2+(-2-02=(2)7+(-2)2=Va+4=18
=2V2

Call: +91- 9686 - 083 - 421 Page 4 of 27 www.vikrantacademy.org



VIKRANTADAD=MY"

Diag_mmlac=J(—l—(—l})2+(—2—2)2=Jﬂ2+(—4) =16 =
4
DiagmmiﬁnzJ(l—(—3)]2+(ﬂ—u)2=,K[412+u2=~.fﬁ=4

Here, all four sides of this quadrilateral are of equal length and also two
diagonals are of equal length.

Therefore, ABCD is a square and the given points are vertices of a square.
(i) LetA=(-3,5),B=(3,1),C=(0, 3),D=(-1,—4)
AB=,/(3-32+(5-1)2=,/(-6)2+(4)2=V36+ 16 =52
=2V13
BC=y(3-02+(1-3)2=y(3)2+(-2)2=V9+4=V13

CD = J(D —(-1)) +(3-(-4)" = JA)2 + (7)2 = Vi +49 = V50
=5v2

AD = J[—a —(-1)) +(5-(—4) = (=22 + (92 = yA + B1
=85
AC=/(-3-0)2+(5-3)2=,/(-3)2+(2)2=V9+4=+13

BD = J(a — (D)) +(1-(-4) =@+ (52 =V16+25

=41

We can observe very clearly that, AC + BC = AB, this means that the point
C lies on side AB, which implies that the points A, B and C are collinear.

Hence, no quadrilateral can be formed with the given points.

(i) LetA=(4,5),B=(7,6),C=(4,3),D=(1,2)
AB=(4-772+(5-6)2=,/(-3)2+(-1)2=Vo+1=+T10
BC=,/(7-42+(6-3)2=,/(32+(3)2=vV9+9=+18
D=,/(4-12+(3-2)2=/3)2+(1)2=Vo+1=+10
AD=/(4-1)2+(5-2)2=,/(3)2+(3)*=V9+9=118
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Diagonal AC=,/(4—4)2+(5-3)2=,/02+ (2)2 =0+ 4 =2

Diagonal BD = \/(7-1)2+ (6 —2)2 = /(6)+ (42 =36+ 16 =
V52 = 24/13

We can observe that the opposite sides of this quadrilateral are of equal
length, but diagonals are of different lengths. Therefore, ABCD isa
parallelogram and given points are vertices of a parallelogram.

7. Find the point on the x —axis which is equidistant from(2,—5) and(—2,9).
Solution:
We know that, for a point on the x — axis, its y — coordinate will be 0.

So, let the point on x —axis be (k,0)

Distance between (k, 0) and (2,—5) = J(k -2)2+(0- [—5})2 s
Jk—2)7+(5)?

Distance between (k, 0) and (—2,9) = J(k —(-2))2+(0- (9)}2 =
Jk+2)2+(9)?

By given condition, these distances are equal in measure.
Jk—2)24(5)2 = |J(k + 2)? + (9)2
=>(k-2)2+25=(k+2)*+81
=>k*+4-4k+25=k*+4+4k +81

= 8k =25-81
= 8k = —-bhb
=k=-7

Hence, the required point on the x — axis is (—7,0).

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

Solation:

As per the question, it is given that the distance between (2,—3) and (10,y) is
10.

So, using distance formula:

J(M —X2)2 + (y1 — y2)?
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Substituting the values.

J(@2-102+(-3-y)2=10

= J(-8)2+(3+y)2 =10
Squaring on both the sides,
64+ (y +3)* = 100
=2(y+3)2=36
=>y+3=46
y+3i=6ory+3=-6
Hence,y= -9,3

9. 1£ 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.

Solution:

According to the question, given Q(0, 1) is equidistant from P(5, —3) and R(x, 6)
So, PQ = QR

Using distance formula:

= Vi — %) + (1 — )2
=J5-002+(-3-12=,/(0-x)?2+(1-6)2

= JE? ¥ (9% = (=22 + (5)

=>V25+16=/x2 +25

Squaring on both sides,

25+ 16 =x+25

= 16 = x*
=x=14

Hence, point R is (4,6) or (—4,6)

When point R is (4,6)

PR=,/(5-4)2+(-3-6)2 =12+ (-9)2=V1+81 =82
QR=,/(0-4)2+(1-6)2=,/(-4)2 + (=52 =16+ 25 = Va1
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When point R is (—4,6)

PR = J(S —(-4))* +(-3-6)? = /(9)? + (—9)? = V81 + 81
=9v2

QR = J(u —(-0)) ' +(1-6)2= J(@)?2 + (=52 =16 + 25 = V41

Hence, x = +4,0QR = v41,PR = v/82,9V2

10.  Find a relation between x and y such that the point (x, ¥) is equidistant from the
point (3,6) and (—3,4).

Solution:

It is given that point (x, y)is equidistant from (3, 6) and (-3, 4)

So [G=IPFG =67 = (- (-3))" +(y— 4

=2 J(x=3)2+(y—-6)2=(x+3)2+ (v —4)2

Squaring on both sides,
(x—32+(y-6)P=(x+3)2+(y—4)>
=>x?+9—6x+y*+36—-12y=x>+9+6x+y*+ 16— 8y
= 36— 16 = 6x + 6x + 12y — 8y

= 20=12x+ 4y

=3x+y=5
Hence, the relation between x and yis 3x +y — 5 = 0.

EXERCISE 7.2

1. Find the coordinates of the point which divides the join of (- 1,7) and (4,-3) in
the ratio 2 : 3.

Solution:

A(-1,7) A P 3 B(4,-3)

. . -

Let P(x, y) be the required point.
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We know the section formula, which gives coordinates of point P, dividing the
line segment joining A(x,,y;) & B(x,,y,) internally in the ratio m : n

(m¢2+nx, wu@+ny1)
m+n ' m+n

Upon substitution of values, we get

_2%x4+3%x(-1) 8-3 5

: 2+3 & TET
_2x(-3)+3x7 -6+21 15
243 5 5
Hence, the coordinates of the required point are given by (1, 3).
2. Fijéd(the coo;dhatﬂs of the points of trisection of the line segment joining (4, —1)
and (—2,—3).

Solution:
Trisection means division into three equal parts.

So, we need to find two points such that they divide the line segment in three
equal parts.

r -0

¥ am

Let P(xy, y,) and Q(x,, ¥;) are the points of trisection of the line segment joining
the given points i.e. AP = PQ = QB

Therefore point P divides AB internally inratio 1 : 2

1x(-2)+2x4  1x(=3)+2x(-1)
= 1+2 Y 1+2

—2+8 6 3-3 -%§
METE TR T

So, P(x1,3:) = (2.-2)

Point ( divides AB internally inratio 2 : 1

_2x(-2)+1x4 ~ 2x(=3)+1x(-1)
X2 = 2+1 V2 = 2+1
—4+4 —6—1 -7
F
Q = (IZJ}FZ) = (DJ_E)
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3. To conduct Sports Day activities, in your rectangular shaped school ground ABCD,
lines have been drawn with chalk powder at a distance of 1m each. 100 flower pots
have been placed at a distance of 1 m from each other along AD, as shown in figure.

Niharika runs % th the distance AD on the 2™ line and posts a green flag. Preet runs

%ththe distance AD on the eighth line and posts a red flag. What is the distance

between both the flags? 1f Rashmi has to post a blue flag exactly halfway between
the line segment joining the two flags, where should she post her flag?

D C

i ﬂi

;-I .. |

i R
AR

1 2 345678 910

Solution:

According to the question, it is given that Niharika posted the green flag (G) at
}th the distance AD i. E.i % 100 = 25 m from the starting point of 2™ line.

So, coordinates of this point G are(2, 25).

Similarly. Preet posted red flag at éth the distance AD i. e.é % 100 = 20 m from
the starting point of 8t line.
So, coordinates of this point Rare(8, 20).

Now, below is the figure, which simplifies the given question by considering G as
a position of green flag posted by Niharika and similarly R as a position of red
flag posted by Preet.
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Pt
Ln
s

-

Iildiﬁ'ﬂ' 9 10

Now distance between these flags by using distance formula = GR

GR=,/(8—2)2+(20-25)2=vV36+25=v61m

Since it is given that Rashmi has to post a blue flag exactly halfway between the
line segment joining the two flags. Now the point at which Rashmi should post
her blue flag is the midpoint of line joining these points.

Let this point be B(x, y).

248 25420
FE VT

10 45
= =5 y= WEEE
*=3 Y=3

So, B(x,y) = (5,22.5)
So, Rashmi should post her blue flag on 5™ line at a distance of 22.5 m.

4. Find the ratio in which the line segment joining the points (—3,10) and (6, —8) is
divided by (—1,6).

Solution:

Let the ratio in which line segment joining A(—3,10) and B(6,—8) is divided by
point P(—1,6) sk : 1.

Let P(x, y) be the required point

We know the section formula, which gives coordinates of point P, dividing the
line segment joining A(xy, ¥, )J&B(x,, y,) internally in the ratio k : 1
(k-’fz""'l'1 k}*zflh)

k+#1 ' k+1

Upon substitution of values, we get x = —Ekk_:

But given.x =—landy =6
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Similarly, we can get k using y as follows:

_ —8k+10
T k41

6k + 6 = -8k + 10
14k =4

I:{ZE

Hence, the required ratio is 2 : 7.

5. Find the ratio in which the line segment joining A(1, —5) and B(—4,5) is divided
by the x —axis. Also find the coordinates of the point of division.

Solution:

If the ratio in which P divides AB is k : 1, then the co-ordinates of the point P will
be

kx, +x, ky, ty
( k+1 " kE+1 )

Let the ratio in which line segment joining A(1, —5) and B(—4,5) is divided by x
axisbe k: 1.

—4k+1 Ek—E]
k+1 ' k+1

So, coordinates of the point of division is (

We know that y coordinate of any point on x —axis is 0.

5k—5
_:I]
k+1

Thus,
— i
Hence, ¥ —axis divides it in the ratio 1 : 1.

Coordinates of point of division are given by,

(—4{1J+1 5(1)—5)2(—4+1 5—5)2(—3 )

{41 * 141 ¥ 3 20

6. 1f (1,2),(4,y),(x,6) and (3, 5) are the vertices of a parallelogram taken in order,
find x and y.
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Solution:

f‘ln{ Ir:—l}

Let (1, 2),(4,y), (x, 6) and (3,5) are the coordinates of A,B,Cand D
respectively, which are the vertices of a parallelogram ABCD.

We know that the diagonals of a parallelogram bisect each other. So, O is
midpoint of AC and BD.

If O is midpoint of AC, then coordinates of O are
1+x 2+ 6 x4+ 1

( 2 T) = ( 2 '4)

If O is midpoint of BD, then coordinates of O are

()26

As both the coordinates are of same point O, we compare both the sides.

S0, 22 =Zand 4 =22
' a2 2 2
x+1=7and5+y=8

x=6andy=3

7 Find the coordinates of a point A, where AB is the diameter of a circle whose
centre is (2,—3) and B is (1, 4).

Solution:

Let Coordinates of point A be (h, k)

We know that the midpoint of diameter AB is the centre of circle.
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2 _3 _(h+1 k+4)
(‘ )_ 2 ' 2
2 ¥

h+1=4andk+4=-6
h=3and k = -10
Hence, the coordinates of A are (h, k) = (3,—-10).

8. If A and B are(—2,—2) and(2, —4), respectively, find the coordinates of P such
that AP = %AE and P lies on the line segment AB.

Solution:

Coordinates of the point P(x, y) which divides the line segment joining the points
A(xy,y,) and B(x;, ), internally, in the ratio m, : m;, are
(mixz +myx; My, + mz)ﬁ)

m,t+m, = mytms

e

A R
{'2! '2'] k“-"""'--...q_
P e

B
(2,-4)

The coordinates of point A and B are (—2,—2) and (2, —4) respectively.
Since given that AP = %EE .......... (1)

But, AB= AP +PB ..........(ii)

Substituting (ii) in (1), we get,

7AP = 3(AP + PB)

4AP = 3PB

So,AP:PB=3:4

Therefore, point P divides the line segment AB in a ratio 3 : 4

INZH+4x(—2) 3x(—4)+4x(—2])

Hence, the coordinates of P = [ :
3+4 3+4

(E-—EI —12—8)
r 7

_(2 2[])
i B ik
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9. Find the coordinates of the points which divide the line segment joining A(—2,2)
and B(2, 8) into four equal parts.

Solution:

It is clear from the figure that we have three points X, Y, Z dividing the line
segment ABinaratiol : 3,1: 1,3 : 1 respectively.

- 1x2+3x({—2) 1xB+3x2 ¥
Coordinates an=( el S )= (—1,—)
1+3 1+3

Coordinates of Y = (M, ﬂ) = (0,5)

2 2

5 IuZ+1x(—2) IxB+1x2 1z
Coordinates of Z =( o g J, s ) = (1,—)
3+1 3+1 2

10.  Find the area of a thombus if its vertices are (3,0),(4,5),(—1,4) and (-2,-1)
taken in order.

[Hint: Area of a rhombus = %{prﬁduct of its diagonals)]

Solution:

Let (3,0),(4,5),(—1,4) and (—2,—1) are the vertices A, B, C and D respectively
of a rhombus ABCD.

Using distance formula:
J{xl — %)% + (y; — y2)?
The length of diagonal AC of a rhombus = /[3 - (-1)]2 + (0 — 4)2 =

VI6+16 = 42
The length of diagonal BD of a rhombus = ,/[4 — (=2)]12+[5 - (-1)]Z =
V36 +36 = 6V2
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Hence, the area of rhombus ABCD = % X 4+/2 X 64/2 = 24 square units

EXERCISE 7.3

1. Find the area of the triangle whose vertices are:
() (2,3).(-1,0),(2,-4)
(i)  (-5,-1).(3,-5).(5,2)
Solution:

(1) We know that area of a triangle= %{::ci(j.r2 —ya) tx,(ys —y,) +
x3(y1 — ¥2)}

Substituting the values,

Area of given triangle = % [2{0 — (—4)} + (-1){(—4) - (3)} +
2(3-0)]

i %{8 + 7+ 6} =%squan: units
(i) ~ We know that area of a triangle = %{xl (v —y3) + x.(ys —yy) +
x3( — ¥2)}

Substituting the values.

Area of given triangle =% [(=5){(-5)—(2)}+3(2—-(-1)) +
5{-1-(-5)}]
= %{35 + 9 + 20} = 32 square units
- In each of the following find the value of °k’, for which the points are collinear.

(i (7.-2).(51),G.k)

(i)  (8,1),(k,—4),(2,-5)

Solution:

(i) For collinear points, area of triangle formed by them is zero.

Therefore, for points (7,—2), (5, 1) and (3, k). area of triangle = 0

That means, %{11(}'2 —ya) +x(ya— ) + xa0n —y2)} =0

o) %[?{1 K} 45k — (=2)}+3{(=2) — 1}] = 0

=7—-7k+5k+10-9=0
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= —-2k+8=0
=> k=4
(i)  For collinear points, area of triangle formed by them is zero.

Therefore, for points (8, 1), (k, —4), (2,—5), area of triangle= 0

That ﬂlﬂﬂ“&%{xif}’z —ya) (s — ) sy —y2)} =0

= 218(~4 — (=5)} + k{(=5) — (1)} +2(1 ~ (-)}] = 0

=>8—-06k+10=10
=6k =18
Shkh=3

3, Find the area of the triangle formed by joining the mid-points of the sides of the
triangle whose vertices are(0,—1), (2,1) and (0, 3). Find the ratio of this area to
the area of the given triangle.

Solution:

A0,-1)
(1,0) 0, F (0, 1)

E C(0,3)
BE1 a9

Let vertices of the triangle be A (0,-1),B (2,1),€(0,3)
Let D, E, F are midpoints of the sides of this triangle. Coordinates of D, E, and F

are given by-
e W
-Gz )-e

040 3-1
F=(————)=(01
> 3 (0,1)

We know that area of a triangle = %{:u:1 (yo —y3) + x:(y3 —v4) + x50, — v2)}
Arca of ADEF = {1(2 — 1) + 1(1 - 0) + 0(0 — 2)}

i %(1 + 1) = 1 square units
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Area of AABC = 2[0(1 - 3) + 2(3 — (1)} + 0(~1 — 1)]
= %{8} = 4 square units

Therefore, the required ratio =1 : 4

4. Find the area of the quadrilateral whose vertices, taken in order, are
(_4.! _2)1 (_3! _5}.! (3! _2) and (2: 3)

Solution:

A(-4,-2) B (-3,-5)

D(2,3) <o)

Let vertices of the quadrilateral be A(—4, —2),B(—3,-5),C(3,—2) and D(2, 3).
Also, join AC to form two triangles, AABC and AACD

We know that area of a triangle = %{xlt:}rz =y rrlve— v, +x.(v, — ¥,)}

Substituting the values,

Area of AABC = i[(—d-){{—S) -2y - -0+
3{(-2) - (-5)}]

=1(12+0+9) =%squan:unit5

Substituting the values,
Area of AACD = [(-9){(-2) - (3)} + 3{(3) - (-2)} + 2{(-2) - (-2)}]

=t %{ED +15+0} = 32—5 square units

Area of quadrilateral ABCD = area of AABC + area of AACD

i S

2

as .
— = 28 square units
2

5. You have studied in Class IX, (Chapter 9, Example 3), that a median of a triangle
divides it into two triangles of equal areas. Verify this result for A ABC whose
vertices are A(4,—6),B(3,—2) and C(5, 2)

Solution:
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Al4, -6)

B, 2y DE0) 5,29
Let vertices of the triangle be A (4,— 6),B (3,—2),C(5,2)
Let D be the midpoint of side BC of AABC. Therefore, AD is the median in AABC.

Coordinates of point D = (125 _2;2) = (4,0)

We know that area of a triangle = %{:r.l (v, — va) + 2,0y — ) + 2,0y, — 50}

Area of AABD = ~[(4){(~2) — (0)} + (3){(0) - (=6)} + (4){(~6) — (-2)}]
=~ (~8 + 18 — 16) = —3 squarc units

But, area cannot be negative. Hence, the area of AABD is 3 square units,

Arca of AADC =~ [(4){0 — (2)} + (4){(2) — (=6)} + (5){(—6) — (0)}]

=~ (~8 + 32 — 30) = —3 square units

But, area cannot be negative. Hence, area of AADC is 3 square units.

Therefore, clearly median AD has divided AABC in two triangles of equal areas.

EXERCISE 7.4(Optional)*

1. Determine the ratio in which the line 2x + y — 4 = 0 divides the line segment
joining the points A(2,—2) and B(3,7).
Solution:

If the ratio in which P divides AB is k : 1, then the coordinates of the point P will
be

(Rx2+x1 k}’2+}’1)
k+1 " k+1

Let the given line divides the line segment joining the points A(2,—2) and
B(3,7) inaratio k : 1.

Ik+2 ?k—z)

The coordinates of the point of division = ( :
k+1 " k+1

This points also liesson2x +y —4 =0
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2(31(-4- 2)+(?k—2
k+1 k+1
6k+4+7k—2—-4k-4

k+1 =N
=9k—-2=0

)—4=ﬂ

2. Find a relation between xand y if the points (x, ), (1,2) and (7, 0) are collinear.
Solation:

If the given points are collinear, the area of triangle formed by these points will be
0.

Area of a triangle = %{11[3’2 —¥3) +x;(y3 — yu) +x30y; — ¥2)}

Area =%[x{2—ﬂ)+1{ﬂ—y}+ 7(y — 2)]
=0 =%[2x—y+?y—14}

1
=0 =§[2x+ 6y — 14]

=Zx+6y—14=0
=>x4+3y-7=10
This 1s the required relation between x and y.
3. Find the centre of a circle passing through the points(6, —6), (3, —7) and(3, 3).
Solution:

Let O(x, y)be the centre of circle. And let (6,—6),(3,—7) and (3, 3) are
A, B, and C points on the circumference of circle.

0A=,(x—6)2+(y+6)2

0B=,(x-3)2+(y+7)
0C=,(x—3)*+(y—3)?
OA=0B (Radius of circle)

Jx—62+(y+6)2=/(x—-3)2+(y+7)?
22 +36—12x+y2+36+ 12y =x2+ 9 — 6x + y2 + 49 + 14y
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=>—6x—2y+14=10

0A=0C (Radius of circle)
Jx—62+(y+6)2=/(x—3)2+(y—3)?
>x?+36—12x+y*+36+12y=x*+9—6x+y*+9—6y
= —6x+ 18y +54=0

= —3x+ 9y =27 .......... (i1)

Adding equation (i)and (ii)

10y = —20

=>y=—-2

From equation (i)

dx—2=17

=3x=9

=>x=3

So, the centre of circle is (3,—2)

4. The two opposite vertices of a square are(—1,2) and (3, 2). Find the coordinates
of the other two vertices.

Solution:

AL 2 Bix, )
8)
C
Dix.y) 3.2

Let ABCD be a square having (—1,2), (3, 2) as vertices A and C respectively and
(x,¥), (x,,¥,) be the coordinate of vertex B and D respectively.

We know that, sides of a square are equals to each other, hence AB = BC
Ja+12+(y-2)2=/(x-3)2+(y—2)?
Sxl+2x+1+y2—dy+4=x2+9—6x+y>+4—4y

=8x=8
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=>x=1

We know that in a square all interior angles are of 90°
So, in AABC

AB? 4+ BC* = AC?

(VAT P+ -27) +(JA-37+-27)
- (JEGTrFE@-27)

=24+y*+4—-4y+4+y?—4y+4=16
= 2y2+16 -8y = 16

=2y —-8y=0
=>y(yv—4)=0
v=0o0r4

We know that in a square diagonals are of equal length and bisect each other at
90°. Let O be the midpoint of AC so it will also be the midpoint of BD.

Coordinate of point 0 = (_1:3,%)

1+x, y+y
( Py w )"(1’2)

1+x-_|_
2

1+x, =2

=1

:}x1=1

y+wn
2

=¥ Y=g
Ify=0

=12

Yy 4
Ify=4
Y =4
So, Coordinates of other vertices are (1,0)(1,4).
5. The Class X students of a secondary school in Krishinagar have been allotted a

rectangular plot of land for their gardening activity. Sapling of Gulmohar are
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planted on the boundary at a distance of 1 m from each other. There is a triangular
grassy lawn in the plot as shown in the figure the students are to sow seeds of
flowering plants on the remaining area of the plot.

[
&
2

TR L3 -',-i_'- al ¥ g

(1) Taking A as origin, find the coordinates of the vertices of the triangle.
(i)  What will be the coordinates of the vertices of A PQR if C is the origin?

Also calculate the areas of the triangles in these cases. What do you
observe?

Solution:

(1) Taking A as origin, we will take AD as x axis and AB as y aixs. Now we
may observes that coordinates of points P,Q and R are (4,6), (3,2),(6,5)

Area of triangle = %Ixi(}'z —y3) + x;(ys — ) + 230 — )]

=l -5)+36-6) +6(6-2)]

[-12 — 3 + 24]

2

1

2

= 2 square units

(i)  Taking C as origin and CB as x —axis and CD as y —axis the coordinates
of vertices P,Q,R are (12,2),(13,6),(10,3).

Area of triangle = % [x2: (2 — ¥3) + x,(ys — 1) + 2300, + ;)]

[12(6 — 3) + 13(3 — 2) + 10(2 — 6)]

[36 + 13 — 40]

12 P = B =

= - square units

Area of the triangle is same in both in the cases.
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6. The vertices of a AABC are A(4,6). B(1,5) and C(7,2). A line is drawn to

intersect sides AB and AC at D and E respectively, such that % = E = i.

Calculate the area of the AADE and compare it with the area of A ABC.

Solution:

T (7.2)C
Givcnthati.—I;:E:i
AD AE 1
AD+BD AE+EC 4
AD AE 1
DB EC 3

So, D and E are two points on side AB and AC respectively such that they divide
side AB and AC ina ratio of 1 : 3.

Coordinates of the point P(x, y) which divides the line segment joining the points
points A(x,,y,) and B(x,y,) internally in the ratio m, : m,are

(mi-'fz +myx; myy; + mz.'l"’1)
m+m, ' m;+m;

Coordinates of Point D = (1“”“ “‘5"'3“"') A= (E E)

1+3 ' 143 4" 4

Coordinates of point E = (”?*3“ “2"3“6) == (E E)

1+3 " 1+3 4" 4

Area of a triangle = [1’1()’2 ya) + x2(ya — ¥1) + 230y — )1

ot s =£[a(2-2) 2 (2 -¢) (6 -2)
[3 ——+— - [m] = square units

Area of AABC = 2[4(5— 2) + 1(2— 6) + 7(6 — 5)]

= %[12 —4+7] = ? square units

Clearly the ratio between the areas of AADE and of AABCis 1 : 16.

Call: +91- 9686 - 083 - 421 Page 24 of 27 www.vikrantacademy.org



VIKRANTADAD=ZMY"

; J Let A (4,2),B(6,5)and C(1,4) be the vertices of AABC.
(1) The median from A meets BC at D. Find the coordinates of the point D.
(i)  Find the coordinates of the point P on AD such that AP: PD=2: 1

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

(iv)  What do you observe?

(v)  IfA(xy, ), B(x;,y,) and C(x3, ) are the vertices of AABC, find the
coordinates of the centroid of the triangle.

Solution:

Big, 5) D (1, 4

(i) Median AD of the triangle will divide the side BC in two equal parts. So D
is the midpoint of side BC.

Coordinates of D = (E:—l¥) = (3_3)

(i)  Point P divides the side AD in a ratio 2 : 1.

. IHIHINE DHo+1X2
Coordinates DfF=( b : o e A8 (H.E)

2+1 Z+1 3 3

(iii)  Median BE of the triangle will divide the side AC in two equal parts, So
E is the midpoint of side AC.

Coordinates of E = (%,ﬂ) == G, 3]

2

Point Q) divides the side BE in a ratio 2 : 1.

5
: Zxo+1%6 7x341x5 %8
Coordinates of Q = ( icar ) = (_J_)

2+1 2+1 3° 3

Median CF of the triangle will divide the side AB in two equal parts. So
F is the midpoint of side AB.

Coordinates of F = (";—E,E) = (5,3)

2 2
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Point R divides the side CF in a ratio 2 : 1.

7
: 2ws+lxl ZHGTIx4 11 11
Coordinates of R = ( . o ) - [—.—)
2+1 2+1 3" 3

(iv)  Now we may observe that coordinates of point P, Q, R are same. So, all
these are representing same point on the plane i. e. centroid of the triangle.

(v)  Now consider a AABC having its vertices as A(x,,y;), B(x;, ¥.), and
C(x5, ¥;). Median AD of the triangle will divide the side BC in two equal
parts. So D is the midpoint of side BC.

Coordinates of D = ("zzﬂ_h;h]

Let centroid of this triangle is 0.

Point O divides the side AD in a ratio 2 : 1.

2 I e, 20 ey, (
= 3 3

Coordinate of 0 = ( L :

xytaptxs Wi +Jr'a+}-'3)
2+1 2+1

8. ABCD is a rectangle formed by 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 AB, BC, CD and DA respectively.
Is the quadrilateral PQRS a square? a rectangle? or a rhombus? Justify your
ANSWer.

Solution:

ACL-D)  P(L32) By-1,4)

S Q
(2, -1) i2,4)

Di5.-1)  RI{5, 32} £G4

LengthanQ=J(—1—2)2+G—4)2= '9+%=E
Ltng!hanR=J{2—5]2+(4—§)z= ’9+%= %
LengthnfR5=J(5—2]2+G+1)z= ’9-{-%: E;_‘

Length of PR = J(—1 -52+(3-2) =6

2
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Lengthof QS =,/(2—2)2+ (4 + 1)2 =5

Here all sides of given quadrilateral is of same measure but the diagonals are of
different lengths. So. quadrilateral PQRS is a rhombus.
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