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EXERCISE 7.1 PAGE NO: 161

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

Distance formula to find the distance between two points (x,, y:) and (X, ¥) is, say d,

2. Find the distance between the points (0, 0) and (36, 15). Can you now find the distance bet % ns,
A and B, discussed in Section 7.2?

Solution:

Let us consider town A at point (0, 0). Therefore, town B will be at point (36, 15). Distance

between points (0, 0) and (36, 15) P
A

d=./(36 —0)% + (15— 0)2=4/(36)% + (15)?= V1296 + 225=11521=39
In section 7.2, A'is (4, 0) and B is (6, 0) ® 0
AB?=(6-4)— (0-0)=4

o towns, A and B, discussed in Section

Solution: If the sum of the lengths of any two line segmg
three points are collinear.

Consider, A= (1,5) B=(2, 3) and C = (-29-11) Q
Find the distance between points: say AE{BM
AB=J(2—-1)7+ 3-52=y(1)*+ (-2)2=V1+4=15

BC=4(—2—-2)2+ (—11—3)2=/(—4)*> 4 (—14)?= 16 + 196 =212
CA=\(—2—-1)2+ (-11—-5)2=/(—3)? + (—16)*>= \/9 + 256 =1/265

Since AB + BC # CA N
Therefore, the p (I5 , 3), and (- 2, — 11) are not collinear.

—2), (6, 4) and (7, — 2) are the vertices of an isosceles triangle.

s of any isosceles triangle are equal, to check whether given points are vertices of an isosceles triangle,
we will fird the distance between all the points.

Let the points (5, — 2), (6, 4), and (7, — 2) represent the vertices A, B and C, respectively.
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AB=.,/(6—5)2+ (4 +2)>=y(=1)? + (6)2= V37

BC=\/(7—6)+ (—2—4)2=/(—1)2 + (6)*= V37

CA=\/(7-5)%+ (=2+2)=/(=2)*+ (0)*=2
Here AB=BC = /37

This implies whether given points are vertices of an isosceles triangle.

5. In a classroom, 4 friends are seated at points A, B, C and D, as shown in Fig. 7.8. Champa and Clf

10

2 3 4 5 6
Columns
Solution:

From the figure, the coordinates of points A, B, C and D are (3, 4), (6, 7), (9, 4) and (6,1).

Find the distance between points using the distance formula, we get
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AB=(6—-3)2+ (7—4)2=1/9+9=3V2

BC={(9—-6)2+ (4—7)2 =49 +9=3V2

N

CD=4(6—-9)2+ (1—-4)2=19+9=3v2 |

DA=,/(6—3)+ (1—4)2=19+9=3v2

Diagonal AC = \J(3-9)" + (4-4)" = \(-6)" + 02 = 6
DiagonalBD = (6 - 6)" + (7 - 1)° = |J0* + (6)” =
AB=BC=CD=DA=3V2

All sides are of equal length. Therefore, ABCD is a square, and 4@ ampa was correct.

6. Name the type of quadrilateral formed, if any, by@ing points, and give reasons for your answer:
() ¢1-2.00.(12.630 Q

(i) (-3,5),(3,1),(0,3), (-1,-4)

(i) (4,5).(7.6),(4.3), (1,2) smum
(i) Let the points (- 1, — 2), ( — 1INy, and (— 3, 0) represent the vertices A, B, C, and D of the given

1
quadrilateral, respectively. m
-

AB= J(1+1)*+ (0+2)2=V4+4=2V2
BC={(-1—-1)?+ (2—-0)2=V4+4=22
D={(-3+1)*+ (0—-2)2=V4+4=2V2
DA={/(=3+1)2+ (0—2)2=V4+4=2\2
AC=\(-1+1)2+ (2+2)*=V/0+16=4
BD=\(-3—-1)>+ (0—0)2=\16+0=4

Side lerM =BC=CD=DA=2\2

Diagonal Measure = AC=BD =4

Therefore, the given points are the vertices of a square.
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(i) Let the points (- 3, 5), (3, 1), (0, 3), and (- 1, — 4) represent the vertices A, B, C, and D of the given
quadrilateral, respectively.

AB= \/(-=3—-3)2+ (1—5)?=+36 + 16 =213

BC=/(0-3)2+ 3—-1)?=V/9+4=V13

CD=/(—-1-0)2 + (—4—3)>=V1+49=5V2

AD=,/(-1+3)*+ (—4—-5)=V4 +81=V85 Q

It’s also seen that points A, B and C are collinear.

So, the given points can only form 3 sides, i.e. a triangle and not a quadrilateral which has 4 sides. O,

the given points cannot form a general quadrilateral.

(iii) Let the points (4, 5), (7, 6), (4, 3), and (1, 2) represent the vertices A, B, C, and D of iven quadrilateral,

respectively. Ar
AB= J(7—4)*+ (6—5)=\9+1=v10

BC=J/(4—-7)*+ (3—6)*=1V9+9=118
cD=,(1-4)2+ (2-3)2=V9+1=V10
AD=,/(1—4)2+ (2—5)2=v/9+9=V18

AC (diagonal) = /(4 —4)2 + (3—-5)2=10+4=2

BD (diagonal) = /(1 —7)2 + (2—6)2=+/36 + 16 = 13\/5

Opposite sides of this quadrilateral are of a x'ength. However, the diagonals are of different lengths. Therefore,
the given points are the vertices of @o am.
i

7. Find the point on the x-a»Chc quidistant from (2, - 5) and (- 2, 9).

Solution:
To find a point th@
Therefore, its @ ill be 0. Let the point on the x-axis be (x,0).

Con?ﬂ\: ( (2,-5)andC = (- 2, 9).

AB=(2—x)?+ (-5—-0)2=(2—x)*+25
AC=(-2—x)%+ (9-0)%= (-2 —x)? + 81

Since both the distance are equal in measure, so AB=AC

J@2-x)2+4+25= {(-2—x)*+81
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Simplify the above equation,

Remove the square root by taking square on both sides, we get
2-x)2+25=[-(2+x)]2+81 (2

X)2+ 25 = (2 + X)2+ 81 x2+ 4 — 4x

+25=x+4 +4x + 81

8x=25-81=-56x

- _7 Q
Therefore, the point is (- 7, 0). Q
8. Find the values of y for which the distance between the points P (2, —3) and Q (10, y) is%.

Solution:

Given: Distance between (2, — 3) and (10, y) is 10. (b
Using the distance formula, 2

PQ = \/(10-2)*+ (¥ +3)2={J(8)*+ (v +3)?
Since PQ =10

V@ + (+3) =10

Simplify the above equation and find the value of y.

Squaring both sides,
64 + (y +3)>=100 (y + 3)’=

36y+3=16y+3=+60ry+ ° 0
3=—6y=6-3=30ry=-6
—3=-9 Therefore, y = 3 or -9. \’

9. 1f Q (0, 1) is equidistant from R(( R (x, 6), find the values of x. Also, find the distance QR and PR.

Solution:
Given: Q (0, 1) is equidistant (5, —3) and R (x, 6), which means PQ = QR

Step 1: Find thﬂst@\be n PQ and QR using the distance formula,

PQ= /(5—-0)2 + (—3—1)2=y(=5)%+ (—4)?= V25 + 16 =41
QR=,/(0—x)2+ (1 —6)2=y/(—x)*+ (=5)*= Vx? + 25

Step 2: Use PQ=QR

Va1 = x? +25

Squaring % sides to omit square root

41 =x2+ 25
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x?=16x=+%4

X=4o0rx=-4
Coordinates of Point R will be R (4, 6) or R (-4, 6),
If R (4, 6), then QR

QR=\0— 47 + (1- 67 =@ + (-5)? = VI6F 25=Val \
PR=(E—4)7 + (-3-6)°=\(1)? + (97 = VI+81=V82 Q

If R (-4, 6), then
=J0+4)+ (1-6)2=y(4)? + (-5)?= V16 + 25=V41

PR=\/(5+4)° + (-3-6)*=y(9)° + (9)°= V81 +81=92

Solution:

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

Point (X, y) is equidistant from (3, 6) and (- 3, 4).

VE—3)+ (v —6)> = J(x—(=3))* + (¥ —4)?
VE—3)2+ (v—6)2 = J(x+3)* + (¥ —4)?

Squaring both sides, (x — 3)>+(y — 6)> = (X + 3)> +(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

3X+y-5=0

/ PAGE NO: 167
1. Find the coordlnates of the point which divides the join of (- 1, 7) and (4, — 3) in the ratio 2:3.

Solution:
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Let P(x, y) be the required point. Using the section formula, we get
X=(2x4 +3x(-1))/(2+3)=(8-3)/5=1y =(2x-3 + 3x7)/(2 + 3)
= (-6 + 21)/5 = 3 Therefore, the point is (1, 3).

2. Find the coordinates of the points of trisection of the line segment joining (4, -1) and (-2, -3).

Solution:

A . ? q o B

(4v '1) (xlv yl) (xg' yz) (-2, '3)

Let P (x,, y1) and Q (x,, y2) be the points of trisection of the line segment joining the given pow& =PQ=0QB
Therefore, point P divides AB internally in the ratio 1:2. x,= (1x(-2) + 2x4)/3 = (-2 + 8)/3 Y. = (1x(-3) +
2x(-1))/(L+2)=(-3-2)/3=-5/3

Therefore: P (x,, y1) = P(2, -5/3) ‘b&
X

Point Q divides AB internally in the ratio 2:1.
= (2x(-2) + 1x4)/(2+1) = (-4 +4)/3=0y, =

(2%(-3) + Ix(-1))/(2+ 1) = (-6 — 1)/3=-7/3

The coordinates of the point Q are (0, -7/3)

3. To conduct sports day activities in your rectangu hapg®’school ground ABCD, lines have been drawn with
chalk powder at a distance of 1 m each. 100 fle ave been placed at a distance of 1 m from each other
along AD, as shown in the following figure. @: ns 1/4th the distance AD on the 2nd line and posts a
green flag. Preet runs 1/5th the distancegAD @the/kighth line and posts a red flag. What is the distance
between both flags? If Rashmi has Nye flag exactly halfway between the line segment joining the two
flags, where should she post her flag®

Q‘b
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Solution?

From the given instruction, we observed that Niharika posted the green flag at 1/4" of the distance AD, i.e. (1/4 x100)
m = 25 m from the starting point of the 2nd line. Therefore, the coordinates of this point are (2, 25).

Similarly, Preet posted a red flag at 1/5 of the distance AD, i.e. (1/5 x100) m = 20 m from the starting point of the 8th
line. Therefore, the coordinates of this point are (8, 20).
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Distance between these flags can be calculated by using the distance formula,

Distance between two flags =+/(8 — 2)2 + (20 — 25)2 =36 + 25=161m

The point at which Rashmi should post her blue flag is the mid-point of the line joining these points. Let’s say this point
is P(x, y).

X=(2+8)/2=10/2=5andy = (20 + 25)/2 = 45/2

Hence, P( x, y) = (5, 45/2) Q
Therefore, Rashmi should post her blue flag at 45/2 = 22.5m on the 5th line.

4. Find the ratio in which the line segment joining the points (-3, 10) and (6, — 8) is divided,b %
Solution: &

Consider the ratio in which the line segment joining (-3, 10) and (6, -8) is divided by point- k:1.
Therefore, -1 = ( 6k-3)/(k+1) &

—k—-1=6k-3

k=2 ‘b

k=2/7

Therefore, the required ratio is 2: 7.

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

Solution:
Let the ratio in which the line segmentjoilgn A nd B (- 4, 5) is divided by the x-axis be k:1. Therefore, the
is (1

coordinates of the point of division, say,P(X, )/(k+1), (5k-5)/(k+1)).
S _—4k+1 5k—5
RROLY) =T R

We know that the y-coordina an t on the x-axis is 0.

Therefore, (5k —5)/(k + 2) =

%' e line segment in the ratio 1:1.

rdinates of the point of division:
)+1)/(1+1) , (5(1)-5)/(1+1)) = (-3/2, 0)

6. If (1, 2), (4,y), (X, 6) and (3, 5) are the vertices of a parallelogram taken in order, find x and y.
Solution:
Let A, B, C and D be the points of a parallelogram: A(Z, 2), B(4, y), C(x, 6) and D(3, 5).
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—C(x,6)

A(1,2) B(4,y)
Since the diagonals of a parallelogram bisect each other, the midpoint is the same.
To find the value of x and y, solve for the midpoint first.
Midpoint of AC = ( (1+x)/2, (2+6)/2 ) = ((1+x)/2 , 4)
Midpoint of BD = ((4+3)/2, (5+y)/2) = (712, (5+Y)/2)
The midpoint of AC and BD are the same, this implies
(1+x)/2 = 7/2 and 4 = (5+y)/2
Xx+1=7and5+y=8x=6
andy=3

7. Find the coordinates of point A, where AB is the diargeter cle whose centre is (2, —3) and B is (1, 4).
Solution:

Let the coordinates of point A be (X, y).

[ ]
Mid-point of AB is (2, — 3), which is the centie o le.
Coordinate of B = (1, 4) x

(2, -3) =((x+1)/2, (y+4)I2)
(x+1)/2 =2 and (y+4)/2 =-3 %
X+1l= 4andy+4-—6x-< )

3andy=-10

The coordinates

s
(2"4)

The coordinates of points A and B are (-2,-2) and (2,-4), respectively.

[ https://educationbharat001.com/ ]




@ | EducationBharat001 I NCERT Solutions for Classclooor':j/li?]gqsé %Zzﬁ:g{rg-

Since AP =3/7 AB
Therefore, AP:PB = 3:4

Point P divides the line segment AB in the ratio 3:4.

3(2)+4{—-2) 3(— 4)+4(—°)

) 6-8 —12-8
Coordinate of P = ( N, ! ) (

) = (—E, — ?) which is required

7

answer.

9. Find the coordinates of the points which divide the line segment joining A (- 2, 2) and B (2 Qal
parts.

Solution:

Draw a figure, line dividing by 4 points.

A < < & aB
(-2,2) X Y Z (2,8)

From the figure, it can be observed that points X, Y, and Z are dividing the Ime®l aratio 1:3, 1:1, and 3:1,

respectively.

1(2)+3(=2) 1(8)+3(2)
143 7 1423

Coordinates of X = ( =(-1,7/2)

2(1)+8(1
Coordinates of Y = (2(l> 2a) 2()+ ( ))-(0 5)

1+1 7 1+ .
3(2)+1(=2) 3(8)+1(2)

73 1.a - (L13/2) ¥

Coordinates of Z =(

10. Find the area of a rhombus if its v, icMB, 0), (4,5), (-1, 4), and (-2,-1) taken in order. [Hint: Area
of a rhombus = 1/2 (product of its nalsy8olution:

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

<id
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‘4'5)8

D(-2.-1) A(3.0)

Length of diagonal AC=/(3 — (=1)2 + (0 — 4)? =16 + 16 =442
Length of diagonal BD =/ (4 — (—2)2 + (5 — (—1))? =v36+ 36=6V2
Therefore, area of rhombus ABCD =% X 4/2 x 61/2 = 24 square units

7.3
rea of the triangle whose vertices are:
(1) (2,3), (-1,0), (2, -4) (ii)
(-5,-1), (3,-5), (5, 2)

Solution:
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Avrea of a triangle formula = 1/2 x [X,(y. — V) + Xo(Ys — Y1) + Xa(Y1 — V2)]
(i) Here,
X1 =2,%=-1,%=2,y,=3,¥,=0and y; = -4 Substitute

all the values in the above formula, we get

Area of triangle = 1/2 [2 {0- (-4)} + (-1) {(-4) - (3)} + 2 (3 - 0)]
=1/2 {8+ 7+ 6}

=21/2

So, the area of the triangle is 21/2 square units.

(ii) Here,

X, =-5,%=3,%=5y,=-1,y,=-5and y, = 2

Area of the triangle = 1/2 [-5 { (-5)- (2)} + 3(2-(-1)) + 5{-1 — (-5)}]
=1/2{35+ 9 + 20} = 32

Therefore, the area of the triangle is 32 square units.

2. In each of the following, find the value of ‘k’, for which the poin
(i) (7,-2), (5, 1), (3, -K) (ii)

8, 1), (k. -4), (2, -5)

Solution:

(i) For collinear points, the area of triangle formed by t is alyays zero.

Let points (7, -2), (5, 1), and (3, k) are verfices of @ €.

Area of triangle = 1/2 [7 { 1- k} + 5(k-(-2)) (- =0
7-7k+5k+10-9=0

-2k+8=0k
=4

(ii) For collinear points, the akga of fiangle formed by them is zero.
Therefore, for pints 4),and (2,-5),area=0
1/2 [8 { -4- (-5) +2{1-(-4} =0

3. Find thé 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:

Let the vertices of the triangle be A (0, -1), B (2, 1), and C (0, 3).
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Let D, E, and F be the mid-points of the sides of this triangle.

Coordinates of D, E, and F are given by
D = (0+2/2,-1+1/2) = (1, 0)
E = (0+0/2, -1+3/2) = (0, 1)
F=(0+2/2,3+1/12)=(1, 2)

B (2.1) F(12) C (03)
Avrea of a triangle = 1/2 x [Xy(Y. — Ya) + Xo(Ys — Y1) + Xs(Y1
Area of ADEF = 1/2 {1(2-1) + 1(1-0) + 0(0-2)} = 1/2
The area of ADEF is 1 square unit o
Area of AABC = 1/2 [0(1-3) + 2{3-(-1)} + N(_ {8}=4
The area of AABC is 4 square units &
the required ratio is 1:4.

4. Find the area of the qua@ ose vertices, taken in order, are (-4,
_2)1 (_31 _5)1 (31 _2) and "

Solution:
Let the vertices, uadrilateral be A (-4,-2),B(-3,-5),C(3,-2),and D (2, 3).

quadrilateral into two triangles.
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B (-3.-5)

D (2.3)
We have two triangles, AABC and AACD.
Area of a triangle = 1/2 x [Xy(Y. — Ys) + Xo(Ys — Y1) + Xs(Y: — Y2)]
Area of AABC = 1/2 [(-4) {(-5) - (-2)} + (-3) {(-2) - (-2)} + 3{(-2) - (-5)}]
=1/2 (12+0+9)
= 21/2 square units
Area of AACD =1/2 [(-4) {(-2) - (3)} + 3{(3) — (-2)} + 2 {(- H
=1/2 (20 +15+0)
= 35/2 square units
Area of quadrilateral ABCD = Area of AABC + Area
= (21/2 + 35/2) square units = 28 square un.its
5. You have studied in Class IX that a me% ngle divides it into two triangles of equal areas. Verify this

result for AABC, whose vertices are ) — 3,—2)and C (5, 2).
Solution:
Let the vertices of the triangle be A@ (3,-2),and C (5, 2).

QO
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A(4I-6)

Vi |

E D
(3,-2) (4,0) (5,2)

Let D be the mid-point of side BC of AABC. Therefore, AD is the median in A
Coordinates of point D = Midpoint of BC = ((3+5)/2, (-2+2)/2) = (4,

Formula, to find area of a triangle = 1/2 % [Xy(Y. — Ys) + Xo(Ys — Y1) + Xs

Now, area of AABD = 1/2 [(4) {(-2) — (0)} + 3{(0) — (-6)} +
=1/2(-8+18-16)=

-3 square units

However, the area cannot be negative. Therefore, the are AABD is 3 square units.
Area of AACD = 1/2[(4) {0—- (2)} + 4{(2)— (-6 (-6) — (O)H

=1/2 (-8 + 32 — 30) = -3 square units

However, the area cannot be negative. l%\,(e area of AACD is 3 square units.

The area of both sides is the same. ian AD has divided AABC into two triangles of equal areas.

00

EXERCISE 7.4 PAGE NO: 171
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).
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Solution:

Consider line 2x +y — 4 = 0 divides line AB joined by the two points A(2, -2) and B(3, 7) in k:1 ratio.
Coordinates of point of division can be given as follows:

x=(2+3k)/(k+1)andy=(-2+ 7k)/(k + 1)

Substituting the values of x and y given equation, i.e. 2x + y — 4 = 0, we have

2{2+3K)/(k+ 1)} +{(-2+7k)/(k+1)}-4=0

(4+6K)/Kk+1)+(-2+7k)/(k+1)=4

4 + 6k — 2 + 7k = 4(k+1)

2+9k=0 &
Ork=2/9
Hence, the ratio is 2:9.

2. Find the relation between x and y if the points (x, y), (1, 2) and (7, 0) are%.

Solution:

If given points are collinear, then the area of the triangle forme em YQist bg"zero.
Let (x,Y), (1, 2) and (7, 0) are vertices of a triangle,

Area of a triangle = 1/2 % [X(Y> — Ys) + Xao(Ys — Y1) + Xa(Y: — Y2)] =

x(2-0)+1(0-y)+7(y-2)]=0
2X—y+7y—-14=0

2X+6y—-14=0x

+3y-7=0.

Which is the required result.

3. Find the centre of a circle pas gh points (6, -6), (3, -7) and (3, 3).

Solution:
Let A = (6, -6), B = (3, - 3, 3) are the points on a circle.

If O is the cen = OC (radii are equal)
IfO=(x,y),th

Choose: OA = OB, we have
After simplifying above, we get -6x =2y — 14 ....(1)
Similarly, OB =0C
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(= 3+ (y +7)*= (x—3)"+ (y — 3
(v +7)°= (= 3y y+ 14y + 49 =y~ 6y +9

20y =-40 or
y=-2

Substituting the value of y in equation (1), we get

-6x = 2y — 14 -6X
=-4-14=-18
X=3

Solution:

Hence, the centre of the circle is located at point (3,-2). N
4. The two opposite vertices of a square are (-1, 2) and (3, 2). Find the coordinates of W 0 vertices.
f

To Find: Coordinate of points B and D.

Let ABCD is a square, where A(-1,2) and B(3,2). And Point O is the point of intqcti C and BD.

B »
(3, 2)

Step 1: Find the distance between A and C and the coordinates of point O.

We know that the diagonals of a square are equal and bisect each other.
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AC=V[B+ 1)+ (2-2)7 =4

Coordinates of O can be calculated as follows:
x=@B-DR2=1andy=(2+2)/2=2

So, 0(1,2)

Step 2: Find the side of the square using the Pythagoras theorem
Let a be the side of the square and AC =4

From the right triangle, ACD, a = 22

Hence, each side of the square = 2\2

Step 3: Find the coordinates of point D

Equate the length measure of AD and CD

Say, if the coordinates of D are (xi, y:)

AD = V[(x: + 1)+ (y: — 2)7]

Squaring both sides,

AD? = (X, + 1)+ (y. — 2)

Similarly, CD? = (x, — 3)2+ (Y, — 2)?

Since all sides of a square are equal, which means AD =C
(X + 1)+ (y: —2)P = (% — 3)*+ (Y. — 2)* X2

+ 142X =X2+9-6x

8X1 = 8 X1 . 0
The value of y, can be calculated as follw the value of x.

From step 2: each side of the squar@—=

CD? = (. — 3+ (. — 2)
8=(1-3r+(.—-2y

8=4+ (v, — 2y

Coordinates of B can be calculated using coordinates of O, as follows:

Earlier, we had calculated O = (1, 2)
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Say B = (x,, Y,) For
BD:
1=(x,+1)/2x,

=1

And 2 = (y, + 4)/2

=>y,=0

Therefore, the coordinates of required points are B = (1,0) and D = (1,4)

5. The class X students of a secondary school in Krishinagar have been allotted a rectangula m nd for
their gardening activity. Saplings of Gulmohar are planted on the boundary at a distanc\i&d omyeach

other. There is a triangular lawn in the plot, as shown in fig. 7.14. The students are to sow tRgseeds of flowering
plants on the remaining area of the plot.

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

Also, calculate the areas of the triangles in these cases. What do you obser

&
e
2
ks
2
2
2
1=
2

=)

P33P ISILTY
Al X3S 6678910
Fig. 7.14

Solution: y

(i) Taking A as the origin, the coo% e vertices P, Q and R are,
From figure: P = (4, 6), Q = (32, R
Here, AD is the x-axis a @

(i) Taking C a i

The coordinate i ,Qand R are (12, 2), (13, 6) and (10, 3), respectively.
d CD is the y-axis.

Using formula: Area of a triangle = 1/2 X [Xy(Y2 — Vs) + Xo(Ys — V1) + Xs(Y1 — V2)]
=%[42-5)+3(5-6)+6(6-2)]
=% (-12-3+24)
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= 9/2 sq unit

(ii) Area of triangle PQR in case of origin C:

Area of a triangle = 1/2 x [X.(Y2 — Ys) + Xa(Ys — Y1) + Xa(Y1 — Y2)]

=1 [12(6-3) + 13 (3-2) + 10( 2 - 6)]

=1 (36 + 13 — 40)

= 9/2 sq unit

This implies, Area of triangle PQR at origin A = Area of triangle PQR at origin C

The area is the same in both cases because the triangle remains the same no matter which point is G ed as the
origin. 6. The vertices of a A ABC are A (4, 6), B (1,5) and C (7, 2). A line is drawn to inte B and AC at
D

area of A ABC. (Recall Theorem 6.2 and Theorem 6.6) Solution:

Given: The vertices of a A ABC are A (4, 6), B (1, 5)and C (7, 2) ‘b&

and E, respectively, such that AD/AB = AE/AC = 1/4. Calculate the area of the A AD%pare it with the

A(4,6)

B
(1,5)
AD/AB = AE/AC = 1/4
AD/(AD + BD) = AE/(
Point D and Pa e and AC, respectively, in ratio 1:3.

Coordinates of )¢ calculated as follows:

Consider linie segment AB which is divided by point D at the ratio 1:3.
X =[3(4) + 1(1)])/4=13/4y
= [3(6) + 1(5)])/4 = 23/4

Similarly, the coordinates of E can be calculated as follows:
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x = [1(7) + 3(4))/4 = 19/4 y =
[1(2) + 3(6)]/4 = 20/4 =5

Find the area of triangle:

Using formula: Area of a triangle = 1/2 x [X.(Y. — Ys) + Xo(Ys — V1) + Xs(Y: — V2)]
The area of triangle A ABC can be calculated as follows:
=%[45-2)+1(2-6)+7(6-5)]

=% (12 -4+ 7) = 15/2 sq unit

The area of A ADE can be calculated as follows:

=1 [4(23/4 - 5) + 13/4 (5 — 6) + 19/4 (6 — 23/4)]

=% (3-13/4 + 19/16)

=1 (15/16 ) = 15/32 sq unit

Hence, the ratio of the area of triangle ADE to the area of triangle ABC = 1:16.
7. Let A (4,2), B (6, 5), and C (1, 4) be the vertices of A ABC.

(i) The median from A meets BC at D. Find the coordinates of poi

(if) Find the coordinates of the point P on AD such that A

(iii) Find the coordinates of points Q and R on medians BE'@hi0 espectively, such that BQ:QE = 2:1 and
CR:RF =2:1.

(iv) What do you observe?

[Note: The point which is common to all the th iapg’is called the centroid, and

this point divides each median in the ratio 2:1.
(V) If A (X, Vi), B (X, ¥,) and C (X, ygm ices of triangle ABC, find the coordinates of the centroid of the

triangle. Solution: A
A(4,2)

B C
(6,5) (1,4)

(i) Coordinates of D can be calculated as follows:
Coordinates of D = ( (6+1)/2, (5+4)/12) = (712, 9/2)
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So, D is (7/2, 9/2)

(if) Coordinates of P can be calculated as follows:

Coordinates of P = ([2(7/2) + 1(4)]/(2 + 1), [2(9/2) + 1(2)]/(2 + 1) ) = (11/3, 11/3) So,
P is (11/3, 11/3)

(iii) Coordinates of E can be calculated as follows:

Coordinates of E = ( (4+1)/2, (2+4)/12) = (5/2, 6/2) = (5/2, 3)

So, Eis (5/2, 3)

Points Q and P would be coincident because the medians of a triangle intersect each other at a comii i called the
centroid. Coordinate of Q can be given as follows:

Coordinates of Q =( [2(5/2) + 1(6)]/(2 + 1), [2(3) + 1(B)]/(2 + 1) ) = (11/3, 11/3)
F is the midpoint of the side AB

Coordinates of F = ( (4+6)/2, (2+5)/2) = (5, 7/2)

Point R divides the side CF in ratio 2:1

Coordinates of R = ([2(5) + 1(1))/(2 + 1), [2(7/2) + 1(4)]/(2 + 1) )

(iv) Coordinates of P, Q and R are the same, which shows t
centroid of the triangle.

(V) If A (X, V1), B (X, V) and C (xs, Ys) are the vertices o
given as follows:

X=X +X +x)/3andy = (Y. + VY, + Ys)/3

8. ABCD is a rectangle formed by the points A ,BX-1,4),C(5,4)and D (5, -1). P, Q, Rand S are the
midpoints of AB, BC, CD and DA, resp&tivel % guadrilateral PQRS a square, a rectangle or a rhombus?

Justify your answer.

Solution: 0
N

Al-1, -1) P{-1, 3/2) B(-1,4)

Q
(24)

c

R
(5,-1) (5, 3/2) (5. 4)

7
P id the midpoint of side AB,

Coordinate of P= ( (-1 -1)/2, (-1 + 4)/2) = (-1, 3/2)

Similarly, Q, R and S are (As Q is the midpoint of BC, R is the midpoint of CD and S is the midpoint of AD)
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Coordinate of Q = (2, 4)
Coordinate of R = (5, 3/2)
Coordinate of S = (2, -1)

Now,

Length of PQ = \[(-1 — 2)2 + (3/2 — 4)2] = \(61/4) =61/2

Length of SP = V[(2 + 1)2 + (-1 — 3/2)?] = V(61/4) =\61/2

Length of QR = V[(2 — 5) + (4 — 3/2)°] = V(61/4) =\61/2

Length of RS = V[(5 — 2)2 + (3/2 + 1)7] = \(61/4) = \61/2

Length of PR (diagonal) = V[(-1 — 5)* + (3/2— 3/2))] = 6

Length of QS (diagonal) =V[(2 —2)*+ (4 + 1) =5

The above values show that PQ = SP = QR = RS =V61/2, i.e. all sides are equal.
But PR # QS, i.e. diagonals are not of equal measure.

Hence, the given figure is a rhombus.

[ https://educationbharat001.com/ ]




