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NCERT Solutions for Class 10 Maths Unit 7

Coordinate Geometry Class 10

Unit 7 Coordinate Geometry Exercise 7.1, 7.2, 7.3, 7.4 Solutions

Exercise 7.1 : Solutions of Questions on Page Number : 161
Q1:

Find the distance between the following pairs of points:

(i) (2, 3), (4, 1) (ii) (-5, 7), (-1, 3) (iii) (a, b), (- &, - b)

Answer :

(i) Distance between the two points is given by

\f{{-‘:l ‘-"'1]: +(.1'| - .":]:
Therefore, distance between (2, 3) and (4. 1) is given by
1=J(2—4) +(3-1) =y(-2) +(2)

o B PN
(—5.7) and (-1.,3)

(ii) Distance between is given by

1=\(-5-(-1) +(7-3)" = (-4) +(4)
=J16+16 =32 =42
(a,b) and (—a,-b)

(iii) Distance between is given by

1=\(a-(-a)) +(b-(-b))

= \/(.'Zuv)2 +(2b)! = \/4u3 +4b* = 3\/(1: +5

Q2:

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.

Answer :

(0,0) and (36,15)

Distance between points
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=\J(36—0)" +(15-0)" =36 +15°
=/1296+225 = /1521 =39

Yes, we can find the distance between the given towns A and B.

Assume town A at origin point (0, 0).
Therefore, town B will be at point (36, 15) with respect to town A.

And hence, as calculated above, the distance between town A and B will be

39 km.

Q3:

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

Answer :

Let the points (1, 5), (2, 3), and ( - 2, - 11) be representing the vertices A, B, and C of the given triangle respectively.

Lo A=(15).B=(2,3),C=(-2.-11)
.-.AB=J 1-2) +(5=3) =45
BC = \/ ) +(3-(-11)) =& +14° = i6+196 =212

ca=J(1-( (5-(~11)) =37 +16" =/0+256 = /263
Since AB+BC # CA.

Therefore, the points (1, 5), (2, 3), and ( - 2, - 11) are not collinear.

Q4 :

Check whether (5, - 2), (6, 4) and (7, - 2) are the vertices of an isosceles triangle.

Answer :

Let the points (5, - 2), (6, 4), and (7, - 2) are representing the vertices A, B, and C of the given triangle respectively.

AB=[(5-6)" +(-2-4) =J(-|}’ +(-6) =V1+36 =37
BC=(6-7)" +(4-(-2))" = (-1 +(6)* = Vi+36 =37

CA= \/q_;} ]}'_\.'[(uz] +0° =2
Therefore, AB = BC
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As two sides are equal in length, therefore, ABCis an isosceles triangle.

Q5:

In a classroom, 4 friends are seated at the points A, B, C and D as shown in the following 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.

Using distance formula, find which of them is correct.

10
o
i
T
£ o6
& 5 :
: Al s
4 a‘ £
7 g
| Dlhd
12 34 5 w7 809 10
Columns
Answer :

It can be observed that A (3, 4), B (6, 7), C (9, 4), and D (6, 1) are the positions of these 4 friends.
AB=\[(3-6) +(4-7) = \[(-3) +(-3) =VO+9=I8=3\2
BC=(6-9) +(7-4) ={(-3) +(3) =v0+9=I8=3\2

CB=(9-6) +(4-1) ={(3) +(3)’ =0+9=V18=3V2

AD = J(3-6) +(4-1) = (-3 +(3) =\9+9 =\18=3\2

Diagonal AC = \[(3-9)" +(4—4)’ = /(-6)’ +0* =6

Diagonal BD = \[(6-6)" +(7—1)" =/0* +(6) =6
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It can be observed that all sides of this quadrilateral ABCD are of the same length and also the diagonals are of the
same length.

Therefore, ABCD is a square and hence, Champa was correct

Q6 :

Name the type of quadrilateral formed, if any, by the following points, and give reasons for your answer:
) (-1,-2),(1,0),(-1,2),(-3,0)

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

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

Answer :

(i) Let the points (- 1, -2), (1, 0), (- 1, 2), and ( - 3, 0) be representing the vertices A, B, C, and D of the given
quadrilateral respectively.

CAB=J(—1-1) +(=2-0) = (-2) +(-2) =VA+4 =B =22
EL‘:\/[I—[—]})1+{U—2}: :Jz Y +(-2) =J4+4=\8=2\2
CD=(-1-(=3)) +(2-0)" = (2 +(2) =Va+4=18=22
AD = |[(-1-(-3)) :—{_z_:}}” =J{z}’ +{_1}1 —Va+d=B=2/2

Diagonal AC = y((~1-(~1)) +( Jn +(-4) =16=4

Diagonal BD = ,/(1-(~3))" +(0-0) :\[{4}?+u-' =JE=4

It can be observed that all sides of this quadrilateral are of the same length and also, the diagonals are of the
same length. Therefore, the given points are the vertices of a square.

(ii)Let the points ( - 3, 5), (3, 1), (0, 3), and ( - 1, - 4) be representing the vertices A, B, C, and D of the given
quadrilateral respectively.
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AB = (=3-3) +(5-1) = J(-6)’ +(4)' =36+16 =52 =243
BC=4/(3-0)' +(1-3) = (3 +(-2) =\O+4=+13
c:n=\[[n— ) +(3- —4})1 =m=m=\@=5ﬁ
AD= (-3~ (—4)) = (=2) +(9) = V481 =

It can be observed that all sides of this quadrilateral are of different lengths. Therefore, it can be said that it is only
a general quadrilateral, and not specific such as square, rectangle, etc.

(iii)Let the points (4, 5), (7, 6), (4, 3), and (1, 2) be representing the vertices A, B, C, and D of the given
quadrilateral respectively.

AB=[(4-7) +(5-6) =y(-3) +(-1)’ =O+1=+10
BC=/(7-4) +(6-3) =yJ(3)' +(3)’ =\0+9 =18

CD = J(4—1) +(3-2) = /(3 +(1)’ =¥O+1 =10

AD=\(4-1) +(5-2)" =J3) +(3) =B +9=\13

Diagonal AC :J[4_4}’ +(5-3)" = \/{U}* +(2) =f0+4=2

Diagonal CD = \[(7-1)° +(6-2)" = (6) +(4)’ =36+16 =352 =132

It can be observed that opposite sides of this quadrilateral are of the same length. However, the diagonals are of
different lengths. Therefore, the given points are the vertices of a parallelogram.

Q7 :

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

Answer :

We have to find a point on x-axis. Therefore, its y-coordinate will be 0.

(%0)

Distance between (x,0) and(2,-3) = 1u.“(:,-— 2 +(0-(=5))" =4/(x=2)" +(5)°

Let the point on x-axis be

Distance between (x,0)and (~2,9) = \/{1‘ ~(-2)) +(0=(=9)) = (x+2) +(9)

By the given condition, these distances are equal in measure.
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Jx=27 +(5) =y/(x+2) +(9)
(x=2) +25=(x+2) +8l
X +4-4x+25=x" +4+4x+81

Bx=25-81
8x==56
x=-7

Therefore, the pointis (- 7, 0).

Q8 :

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

Answer :

It is given that the distance between (2, - 3) and (10, y) is 10.

pd

Therefore, \[(2-10)" +(-3- ) =10

J(-8) +(3+y)’ =10
64+(y+3) =100
(y+3) =36
y+3=16

y+3=6 or y+3=-6

Therefore, y =3 or—9

Q9:

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

Answer :
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PQ=QR
J(5=0)" +(=3-1)" = (0-x)"+(1-6)

*

V5 +(=4) = (=) +(-5)
V25416 =+/x" +25

41=x" +25

16 = x

x=14

Therefore, point R is (4, 6) or ( - 4, 6).
When point R is (4, 6),

PR =J(5—4f+{—3—ﬁf =\/|-‘+{—u‘f =1+81=+/82

QR = (0-4) +(1-6)° =/(~4) +(-5) =V16+25 =41
When point R is ( - 4, 6),

PR = J(s, ~(-4)) +(-3-6) = \/(9)3 +(-9) =V81+81=9\2
QR = [(0-(~4)) +(1-6)' =\[(4) +(-5) =Vi6+25 =41

Q10:

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

Answer :

Therefore, point R is (4, 6) or ( - 4, 6).
When point R is (4, 6),
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PR =J(5—4f+{—3—ﬁf =\/F+{_u‘f =J1+81=+/82

QR = J(0-4) +(1-6)° = /(~4)' +(-5)" =V16+25 =41
When point R is ( - 4, 6),

PR = /(5—(~4)) +(-3-6)' =(9) +(-9)’ =81+81=92
QR = (0~ (~4)) +(1-6)' =J(4) +(-5) =16+25 = Va1

Q11:

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

Answer :

Point (x, y) is equidistant from (3, 6) and ( - 3, 4).
(x=3) +(r=6) =y(x-(-3)) +(y-4)
\/(.\'—3): +(y-6) = J(.\‘+3): +(_\-‘—~'-‘l)2
(x=3)" +(y-6) =(x+3) +(y-4)

X 49-6x+)"+36-12y=x"+946x+ )" +16-8y
36-16=6x+6x+12y-8y

20=12x+4y
Ix+y=5
3x+y=-5=0
Q12:

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

Answer :

Point (x, y) is equidistant from (3, 6) and ( - 3, 4).
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(x=3) +(r-6) =y(x-(-3)) +(y-4)
J=3) +(r=6)" = J(x+3) +(y-4)

(x=3) +(y-6) =(x+3) +(y-4)’

X*49-6x+)"+36-12y=x"+94+6x+)" +16-8y

36-16=6x+6x+12y-8y
20=12x+4y
Ix+y=5

3x+y=-5=0

Exercise 7.2 : Solutions of Questions on Page Number : 167

Q1:

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

Answer :

Let P(x, y) be the required point. Using the section formula, we obtain

‘~—2X4+3x(_|)—8_3—5’—1
~ %2+3 5 5

2x(-3)+3x7 -6+21 15 3
Y= — = — =
’ 243 5 5

Therefore, the pointis (1, 3).

Q2:

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

Answer :

Let P(x, y) be the required point. Using the section formula, we obtain

‘_2x4+3x(—l)_8-—3_5__1
*¥"243 5 5
|_2><(_—3)+3><7_—6+21_15_3
Y==—™%33 "5 5

Therefore, the pointis (1, 3).
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Q3:

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

Answer :
-+ | — - a -
A P 0 B
4, 1) {x, ™) {x3, v2) (-2,-3)

- Z - | —
Let P (x4, y1) and Q (x, y») are the points of trisection of the line segment joining the given points i.e., AP = PQ =

QB Therefore, point P divides AB internally in the ratio 1:2.

I%(-2)+2x4 I (=3)+2x(-1)
X = —— _ A e
: 1+2 ot 1+2
-2+8 6 iy -3-2 =5
rl = == =gy ].'I = =
3 3 3 3

Point Q divides AB internally in the ratio 2:1.

2x(-2)+1x4 2x(-3)+1x(-1)
X, = T — :
2+1 o 2+1
ol i =l =
- +4=0~ - 61 _ 7
. 3 o 3 3

, (7
Q(-“:n": ) — | ()'_EJ

Q4 :

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

Answer :
-+ | —— - 2 -
A P (8] B
i4,-1) (X1, ) {x2, ¥2) (—2,—3)
- 2 . | —

Let P (x1, y1) and Q (x2, y») are the points of trisection of the line segment joining the given points i.e., AP = PQ =

QB Therefore, point P divides AB internally in the ratio 1:2.
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I%(-2)+2x4 Ix(=3)+2x%(-1)
.Tl - —— s J,-'I= .
1+2 142
B4% 6 o 58 -3
X = o =4, = i
3 3 3 3

f |
Therefore, P(x,, ), )= 2,_§J
LY

Point Q divides AB internally in the ratio 2:1.

2x(-2)+1x4 2x(=3)+1x(-1)
= y Vo= ‘
. 2+1 o 2+1
-4+4 -6-1 =7
X = =0, Yo = -

) 3 o 3 3

N\

1 7
AU x,, 0, )= 0,——
Q(x,,;) | 3

Q5:

To conduct Sports Day activities, in your rectangular shaped school ground ABCD, lines have been drawn
with chalk powder at a distance of 1 m each. 100 flower pots have been placed at a distance of 1 m from each
|
—th
other along AD, as shown in the following figure. Niharika runs 4 the distance AD on the 2.: line and

l th

posts a green flag. Preet runs 3 the distance AD on the eighth line and posts a red flag. What is the
distance between both the flags? If Rashmi has to post a blue flag exactly halfway between the line
segment joining the two flags, where should she post her flag?

—

s afy afF ol aiF iy ofF e v s

Answer :
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1 (lxmﬂmzzﬁ

It can be observed that Niharika posted the green flag at 4 of the distance AD i.e., 4 m from the
starting point of 2« line. Therefore, the coordinates of this point G is (2, 25).

! (lxluu]m — 20

Similarly, Preet posted red flag at 3 of the distance AD i.e., m from the starting point of 8 line.

Therefore, the coordinates of this point R are (8, 20).

Distance between these flags by using distance formula = GR
\,{{3- 2) +(25-20)" =36+25=6Im

The point at which Rashmi should post her blue flag is the mid-point of the line joining these points. Let this point be
A(x.y).

248 25420

B Y

rzﬂzi 1'=£:22.5
2 ' 2

Hence, A (x,y)=(5,22.5)

Therefore, Rashmi should post her blue flag at 22.5m on 5 line.

Q6 :

To conduct Sports Day activities, in your rectangular shaped school ground ABCD, lines have been drawn with
chalk powder at a distance of 1 m each. 100 flower pots have been placed at a distance of 1 m from each

|

—th
other along AD, as shown in the following figure. Niharika runs 4 the distance AD on the 2.. line and

l th

posts a green flag. Preet runs 3 the distance AD on the eighth line and posts a red flag. What is the
distance between both the flags? If Rashmi has to post a blue flag exactly halfway between the line
segment joining the two flags, where should she post her flag?
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Answer :

1
1 (—x 100 |m =25
It can be observed that Niharika posted the green flag at 4 of the distance AD i.e., m from the

starting point of 2.« line. Therefore, the coordinates of this point G is (2, 25).

i [lxlﬂﬂ]m=20

Similarly, Preet posted red flag at 5 of the distance AD i.e.,
Therefore, the coordinates of this point R are (8, 20).

m from the starting point of 8 line.

Distance between these flags by using distance formula = GR
J{ﬁ-z}" +(25-20)" =36+25 =/61m

The point at which Rashmi should post her blue flag is the mid-point of the line joining these points. Let this point be
A (x.y)-

2+8 25+20
X=——, y=——
2 ’ 2
g=iloniye B onys
2 2

Hence, A(x,y)=(5,22.5)

Therefore, Rashmi should post her blue flag at 22.5m on 5 line.

Q7 :

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

Answer :
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Let the ratio in which the line segment joining ( - 3, 10) and (6, - 8) is divided by point (- 1, 6) be k: 1.

Therefore, —1= ok —3
k+1
—k-1=6k-3
Tk =2
2
k=—
7

Therefore, the required ratiois2:7.

Q8:
Find the ratio in which the line segment joining the points (- 3, 10) and (6, - 8) is divided by (- 1, 6).

Answer :

Let the ratio in which the line segment joining ( - 3, 10) and (6, - 8) is divided by point (- 1, 6) be k : 1.

Therefore, —1= 6k —3
k+1
—k—-1=6k-3
Th=2
)
k==
E

Therefore, the required ratiois2:7.

Q9:

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.

Answer :

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

(—4k+l 5&—5]
k+1 " k+1

Therefore, the coordinates of the point of division is

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

.'.E =ﬂ
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Therefore, x-axis divides it in the ratio 1:1.

(—4(1)+1 5(1)-5

2 2

. | 5-5 -3 )
_ +]‘ ];( _u]
1+1 1+1 J

Division point = L

Q10:

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.

Answer :

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

( ~4k+1 5k-5 ]
Therefore, the coordinates of the point of division is k+1 k+1 .
We know that y-coordinate of any point on x-axis is 0.
5k-5
JSo—=1)
k+1
k=1
Therefore, x-axis divides it in the ratio 1:1.
[—4(1)+] 5(1]—5} (—4+1 5—5] _[ -3 4)
....L1+1'|+| 7 2 kz‘J
Division point =

Q11:

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

Answer :

ey
{x, 6]

(3,5
B

Bid.w
AL 2}

Let (1, 2), (4, y), (x, 6), and (3, 5) are the coordinates of A, B, C, D vertices of a parallelogram ABCD. Intersection
point O of diagonal AC and BD also divides these diagonals.

Therefore, O is the mid-point of AC and BD.
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If O is the mid-point of AC, then the coordinates of O are

(1+x 2+6 o 41 4]
\2‘2 2. *

If O is the mid-point of BD, then the coordinates of O are

(4+3 5+ [? S5+

a k)

L3 ® g 27 3

Since both the coordinates are of the same point O,

x+1 7 5+vy
S—=—and 4= :
) o)

= x+l=7and 5+ y=8

=x=6andy=3

Q12:

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

Answer :

gy
{x, 6]

(3, 5
B

Bid. w3

All,2)

Let (1, 2), (4, y), (x, 6), and (3, 5) are the coordinates of A, B, C, D vertices of a parallelogram ABCD. Intersection
point O of diagonal AC and BD also divides these diagonals.

Therefore, O is the mid-point of AC and BD.

If O is the mid-point of AC, then the coordinates of O are

[I+x 246 x+1 ]
i == 4
2 2 2

If O is the mid-point of BD, then the coordinates of O are

(4+3 5+ [? S5+

a k)

L3 ® g 27 3

Since both the coordinates are of the same point O,
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x+1 7 S5+y
Wi =2 and4=222
2 9

= x+l=7and 5+y=8
—>x=6andy=3

Q13:

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

Answer :
Let the coordinates of point Abe (x, y).

Mid-point of AB is (2, - 3), which is the center of the circle.

[ x+1 _r+4}

(23|

(B9
>

=x+l=4andy+4=-6
=—>x=3andy=-10

Therefore, the coordinates of A are (3,-10).

Q14:

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

Answer :
Let the coordinates of point A be (x, y).

Mid-point of AB is (2, - 3), which is the center of the circle.

[ x+1 y+4)
+(2-3)=| === J
‘+I=Zand‘v+4=—3
2

=>x+l=4andy+4=-6
—>x=3andy=-10

Therefore, the coordinates of A are (3,-10).

www.onlinemath4all.com



file:///home/webmaster/mojo/converter/data/uploads/8y15psep0te7xqrf/o_1bk9pb6d51397cuf1n571bpn1gv6u/www.ncrtsolutions.in
file:///home/webmaster/mojo/converter/data/uploads/8y15psep0te7xqrf/o_1bk9pb6d51397cuf1n571bpn1gv6u/www.ncrtsolutions.in

www.onlinemath4all.com

Q15 :

If Aand B are ( - 2, - 2) and (2, - 4), respectively, find the coordinates of P such that
on the line segment AB.

Answer :

B
{Es ""U

The coordinates of point Aand B are ( - 2, - 2) and (2, - 4) respectively.
3
AP==AB
Since 7 ,
Therefore, AP: PB = 3:4
Point P divides the line segment AB in the ratio 3:4.
) . 3x2+4x (’)3%(4 )+4x(-2))
Coordinates of P = | ‘
3+4 3+4

Q16:

If Aand B are ( - 2, - 2) and (2, - 4), respectively, find the coordinates of P such that
on the line segment AB.

Answer :

B
{2, -q)

The coordinates of point Aand B are ( - 2, - 2) and (2, - 4) respectively.

AP =EAB
i

Since

www.onlinemath4all.com
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Therefore, AP: PB = 3:4

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

3x2+4x(-2) 3x(-4)+4x(-2)

Coordinates of P = [

3+4 | 3+4
:[6_8 .|3..3]
\ 7 7
2 20)
S

Q17 :

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

Answer :

From the figure, it can be observed that points P, Q, R are dividing the line segment in a ratio 1:3, 1:1, 3:1
respectively.

1x2+3x(-2 ")
(‘oordinmcsofpz[ x2+3x(-2) |><8+3><_J

1+3 Y143

()

S.:]

- e

Coordinates of Q =

'Jl

Coordinates of

[
=(0.
( x2 +]><( 2) 3x8+1x2 ]

R = :
3+1 3+1
3
)

www.onlinemath4all.com



file:///home/webmaster/mojo/converter/data/uploads/8y15psep0te7xqrf/o_1bk9pb6d51397cuf1n571bpn1gv6u/www.ncrtsolutions.in
file:///home/webmaster/mojo/converter/data/uploads/8y15psep0te7xqrf/o_1bk9pb6d51397cuf1n571bpn1gv6u/www.ncrtsolutions.in

www.onlinemath4all.com

Q18 :

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

Answer :

From the figure, it can be observed that points P, Q, R are dividing the line segment in a ratio 1:3, 1:1, 3:1
respectively.

1x2+3x(-2) 1x8+3x2 )

1+3 " 143

Coordinates of P = [

(2+(-2) 2
Coordinates of Q = (f)ﬁ—rs]

=(0.5)

(3x2+1x(-2) 3x8+1x2
L 3+ 341

-(15]
“

LY —_

Coordinates of R =

Q19:

Find the area of a rhombus if its vertices are (3, 0), (4, 5), (-1, 4) and ( - 2, - 1) taken in order. [Hint: Area of a
1

rhombus = 2 (product of its diagonals)]

Answer :
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B
(4.3}

A3
Dpz: -1}

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

Length of diagonal AC = \/ [3 ~(-1 )] +(0- 4)"
= v‘m = 4\5
Length of diagonal BD = \/ [4-(-2)] +[5-(-1)]
=\36+36 =62
Therefore, area of rhombus ABCD = %x 42x6\2

-

= 24 square units

Q20:

Find the area of a rhombus if its vertices are (3, 0), (4, 5), (-1, 4) and ( - 2, - 1) taken in order. [Hint: Area of a
1

rhombus = 2 (product of its diagonals)]

Answer :

B
(4.3

i-1.43
C

D{-2, -1}

Let (3, 0), (4,5), (-1,4)and (-2, -1)are the vertices A, B, C, D of a rhombus ABCD.
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Length of diagonal AC = \/ [3 =(=I )] +(0-4)
=\16+16 =442

Length of diagonal BD = \/ [4-(=2)T +[5-(-)T
=J36+36 =62

Therefore, area of rhombus ABCD = %x 42642

= 24 square units

Exercise 7.3 : Solutions of Questions on Page Number : 170

Q1:

Find the area of the triangle whose vertices are:

() (2,3),(-1,0), (2, -4) (ii) (- 5,-1), (3, - 5), (5, 2)

Answer :

(i) Area of a triangle is given by

- |
Area of a triangle = 5 O =n)+ x5 (v =2)+ x5 (-, )|

- - : I ) .
Area of the given triangle = [2 {()—(—4)} + (—I){(—-‘I) -(3)}+ 2(3—0)]

=;{8+7+6:

21 .
= square units

o Area of the given triangle = %[(-5){(—5)-(2)} +3(2-(-1))+5 {—l-(—s)}]

=l{35+9+20}
2

=32 square units

Q2:

Find the area of the triangle whose vertices are:

() (2,3),(-1,0), (2, -4) (ii) (- 5,-1), (3, - 5), (5, 2)

Answer :
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(i) Area of a triangle is given by
5 o |
Area of a triangle = O =n)+ x5 (= 2)+x (v -

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

18+ 7+6}

b b | —

1 ’
=~ square units

w\

Area of the given triangle = %[(—i):(—S)—(?.); +3(2-(-1))+5 :“l “(_5)}]
(i) -

= ]-{35+9+20}
7

=32 square units

Q3:

In each of the following find the value of 'k’, for which the points are collinear.

() (7,-2),(5,1), 3, - k) (ii) (8, 1), (k, - 4), (2, - 5)

Answer :

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

is zero. Therefore, for points (7, - 2) (5, 1), and (3, k), area =0

%[?{I—k}+5{k -(-2)}+3{(-2)-1}]=0
T-7k+5k+10-9=0

-2k+8=0

k=4

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

is zero. Therefore, for points (8, 1), (k, - 4), and (2, - 5), area =
0

%[8{—4—(—5)} +k)(=5)-(1)}+2{1 —(-4)}] =0

8—6k+10=0
6k =18
k=3
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Q4:

In each of the following find the value of 'k', for which the points are collinear.

() (7,-2), (5, 1), 3, - k) (ii) (8, 1), (k, - 4), (2, - 5)

Answer :

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

is zero. Therefore, for points (7, - 2) (5, 1), and (3, k), area =0

%[?{I—k}+5{k ~(<2)}+3{(-2)-1}]=0
T-Tk+5k+10-9=0

-2k+8=0

k=4

(ii) For collinear points, area of triangle formed by them

is zero. Therefore, for points (8, 1), (k, - 4), and (2, - 5), area =

Q5:

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.

Answer :

AfD, —1)

(1,0} L0.1)

. (0, 3)
Bz  Fugy

Let the vertices of the triangle be A (0, - 1), B (2, 1), C (0, 3).

Let D, E, F be the mid-points of the sides of this triangle. Coordinates of D, E, and F are given by
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0+2 =1+1
D=l —= —— |={10
% 3){}
0+0 3-1
E=|——.2 = |=(0,1
(22,21 (o)
(240 1+3
F= —2|=(12
EarEh

Area of a triangle = ; {.TL (vi=2m )% (3 =2 )+ 2 (i = }}

Area of ADEF :%{I[E—I]H(] ~0)+0(0-2)}

| '
= (1+1) =1 square units

Area of AABC =

[0(1-3)+2{3—(-1)}+0(-1-1)]

b3 | —

18} = 4 square units

bk | =

Therefore, required ratio=1:4

Q6 :

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.

Answer :

AlD, -1

(1,0 L0.1)

10, 3)

By  Fuoa

Let the vertices of the triangle be A (0, - 1), B (2, 1), C (0, 3).
Let D, E, F be the mid-points of the sides of this triangle. Coordinates of D, E, and F are given by
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O0+2 =1+1
D=l —= —— |={10
[2 3){}
0+0 3-1
E=| ——— |=(0.1
(22,21 (o)
(340, 143
Fi= — =12
& 2]()

Area of a triangle = ; {.TL (vi=2m )% (3 =2 )+ 2 (i = }}

Area of ADEF :%{I[E—I]H(] ~0)+0(0-2)}

| '
= _J-[I +1) =1 square units

[0(1-3)+2{3—(-1)}+0(-1-1)]

Area of AABC =

I | —

= l 18} = 4 square units

Therefore, required ratio=1:4

Q7 :

Find the area of the quadrilateral whose vertices, taken in order, are (- 4, - 2), (- 3, - 5), (3, - 2) and (2, 3)

Answer :

A4, -2} Bi{—% =5}

“c(3.-2)
Dz 1)

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.
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o 1 ; A
Area of a triangle = — S TR T RS U o o U A )i

Area of AABC = ;[(—4}-:{—5}—(—21} +(=3){(-2)-(-2)} +3{(-2)-(-5)} ]

= ; (12+0+9)= il square units

it

Area of AACD = %[{—4}{(—2}—[3}} +31(3)-(-2)) +2{(-2)-(=2)}

5
- I_.:gu+ 15+0) = 28 square units
2 2

Area of OABCD = Area of AABC 4+ Area of MACD

oy 35
- - . %
==+ T]squarc units = 28 square units
L -

Q8 :

Find the area of the quadrilateral whose vertices, taken in order, are (- 4, - 2), (- 3, - 5), (3, - 2) and (2, 3)

Answer :

Al -2) Bi-3, -5)

“c(3.-2)
D(2, 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.
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Area of a triangle = — |, (¥, — v, )+ x, (35—, )+ %, (30— )|

b | =

Area of AABC = ;[(—4}-:{—5}—(—21} +(=3){(-2)-(-2)} +3{(-2)-(-5)} ]

= ; (12+0+9)= il square units

it

Area of AACD = %[{—4}{(—2}—[3}} +31(3)-(-2)) +2{(-2)-(=2)}

5
- I_.:gu+ 15+0) = 28 square units
2 2

Area of OABCD = Area of AABC 4+ Area of MACD

oy 35
- - . %
==+ T]squarc units = 28 square units
L -

Q9:

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

Answer :

A
{4, -6)

B3 -2y a4, oy {5, 23€

Let the vertices of the triangle be A (4, - 6), B (3, - 2), and C (5, 2).
Let D be the mid-point of side BC of AABC. Therefore, AD is the median in AABC.

-

by =242
Coordinates of point D= L 3:' < 2+ ] = (4.0)
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: l
Area ofa triangle = 1 {x (v, =)+ (v~ 1) +x, (1~ 7.)

Area of AABD = %[{4}{[—2} ~(0)] +(3)}(0)~(-6)} + {4}{{_15}_{_2}}]

= (~8+18~16)=—3square units

However, area cannot be negative. Therefore, area of AABD is 3 square units.

Area of AADC = %[{4}{1}-{2]} +(4){(2)-(-6)} +[5}{{-ﬁ}-{n}}]

= %{—EH 32-30) = —3square units

However, area cannot be negative. Therefore, area of AADC is 3 square units.

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

Q10 :

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

Answer :

A
(4, -6)

B3, -2) D(4, 0) (5, 2)€

Let the vertices of the triangle be A (4, - 6), B (3, - 2), and C (5, 2).
Let D be the mid-point of side BC of AABC. Therefore, AD is the median in AABC.

-

T o
Coordinates of point D= ( 3_;3. 2;‘ ] = (4.0)
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: 1
Area of a triangle = E{I! (v, =»)+x(v=-y)+x (0 -2 }}

Area of AABD = %[{4}{[—2} ~(0)] +(3)}(0)~(-6)} + {4}{{_15}_{_2}}]

== [—S + | 8= Ifi] = ~3square units

However, area cannot be negative. Therefore, area of AABD is 3 square units.

Area of AADC = %[{4}{1}-{2]} +((2)=(=6)}+(5){(-6)~(0)} ]

= %{—EH 32-30) = —3square units

However, area cannot be negative. Therefore, area of AADC is 3 square units.

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

Exercise 7.4 : Solutions of Questions on Page Number : 171

Q1:

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)

Answer :
Let the given line divide the line segment joining the points A(2, - 2) and B(3, 7) in aratio k: 1.

3%k+2 Th-2
E+1 " k+1

Coordinates of the point of division [

Trh‘iﬁfoﬁ#é'sg li S Eny&‘-F ;_}_=£ -0

k+1 k+1
ok+4+7k-2-4k—4
= =)
k+1
=0t-2=0
:E:E
9

Therefore, the ratio in which the line 2x + y - 4 = 0 divides the line segment joining the points A(2, - 2) and B(3, 7) is
2:9.

Q2:
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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)

Answer :
Let the given line divide the line segment joining the points A(2, - 2) and B(3, 7) in a ratio k: 1.

3%k+2 Th-2
E+1 " k+1

Coordinates of the point of division [

This point also lieson 2x+ y-4=0

- A
2(Jk+2)+[Tﬂ’ EJ—4=U
i+ k+1

Ok +d44+Tk-2-4k-4
baa =

0
k+1
=0k-2=10
3#=E
9

Therefore, the ratio in which the line 2x + y - 4 = 0 divides the line segment joining the points A(2, - 2) and B(3, 7) is
2:9.

Q3:

Find a relation between x and y if the points (x, y), (1, 2) and (7, 0) are collinear.
Answer :
If the given points are collinear, then the area of triangle formed by these points will be 0.

; I .
Area of a triangle = _ {x, D =»)+x(n=-3)+x5(0 -5 )}

Area = i[_\‘(2—0)+](0-}-‘)+ 7(,1'-2)]
0=~ [2x-y+7y-14]

0= ;[2.\'+()y—l4]

2x+6y—14=0
x+3y-7=0

This is the required relation between x and y.
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Q4:

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

Answer :

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

: I .
Area of a triangle = _ {x, D =»)+x(v=-3)+x5(0n-» )}

Area = ;[_\‘(2-0)+](0-_1-‘)+ 7(}'-2)]
0= ;[2.\-—_1-+7_r—14]

0=;[2.\'+6_v—l4]

2x+6y—-14=0
x+3y-7=0

This is the required relation between x and y.

Q5:

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

Let O (x, y) be the centre of the circle. And let the points (6, - 6), (3, - 7), and (3, 3) be representing the points A, B,
and C on the circumference of the circle.
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~OA= \/(.\' ~6) +(v+6)

OB = J(\ ~3) +(v+ 7)1

oL = \/(.T—:”): +(y-3)
However. OA = 0B (Radii of the same circle)

= J(x=6) +(y+6) =\(x=3) +(3+7)’

=7 +36-12x+ 3" +36 +12y =x* +9—-6x+ )’ +49+14y

= —6x—2y+14=0

=>3x+y=7 e (1)

Similarly, OA = OC (Radii of the same circle)
= J(x-6) +(y+6) = (x-3) +(y-3)

= +36-12x+ )" +36+12y =x"+9-6x+ )" +9-6y

= -6x+18y+54=0

= -3x+9y=-27 -

(3]

)

On adding equation (1) and (2), we obtain
10y =-20

y=-2

From equation (1), we obtain

3x-2=7

3x=9

x=3

Therefore, the centre of the circle is (3, - 2).

Q6 :

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

Let O (x, y) be the centre of the circle. And let the points (6, - 6), (3, - 7), and (3, 3) be representing the points A, B,
and C on the circumference of the circle.
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~.OA= \/(.\' -6) +(y+6)
OB=\/(x-3) +(y+7)

oL = \/(.T—.”): +(y-3)
However. OA = 0B (Radii of the same circle)

= J(x=6) +(y+6) =\(x=3) +(3+7)’

=X +36-12x+1" +36+12y =x* +9—6x+ 1" +49+14y
= —6x—-2y+14=0

=>3x+y=7 e (1)

Similarly, OA = OC (Radii of the same circle)

= J(x-6) +(y+6) = (x-3) +(y-3)
= +36-12x+ )" +36+12y =x"+9-6x+ )" +9-6y
= -6x+18y+54=0

= -3x+9y=-27 -

(3]

)

On adding equation (1) and (2), we obtain
10y =-20

y=-2

From equation (1), we obtain

3x-2=7

3x=9

x=3

Therefore, the centre of the circle is (3, - 2).

Q7 :

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

Answer :
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A {'I-l} BUH)"

8]

(O (2 °
Let ABCD be a square having ( - 1, 2) and (3, 2) as vertices Aand C respectively. Let (x, y), (x1, y1) be the coordinate
of vertex B and D respectively.

We know that the sides of a square are equal to each other.

. AB=BC

= (s 1) +(r=2) =y(x-3) +(y-2)

= 1-: +2_1—+ |_|_-:I_|"l —4_1,.‘—|—4:_T2 +9_6I +__1-'-1 +4_4_].'

= 8x=8

= x=1
We know that in a square, all interior angles are of 90°.
In AABC,
AB: + BC. = AC:;

z M""‘* ‘*y""*"'yz- :\3_r 3 = B =2
;yﬁ%[; E+1) "+ (y—2) T (Jj y-2) J = \J{_1+I} +(2-2) J

We know that in a square, the diagonals are of equal length and bisect each other at 90°. Let O be the mid-point of
AC. Therefore, it will also be the mid-point of BD.
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; ; =143 \
Eﬂﬂrdmat&{}f[}i}lt]t(_]:( ia ,2+2J
i 2 2

I+x, y+3 )
(222

I-I—Jr,:I

2

1+, =2

x =1

and 270 >

5 yryi=aliy=

n=4
Ify = 4,
y1=0

Therefore, the required coordinates are (1, 0) and (1, 4).

Q8 :

The class X students of a secondary school in Krishinagar have been allotted a rectangular plot of land for
their gardening activity. Saplings of Gulmohar are 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 following figure. The students are to
sow seeds of flowering plants on the remaining area of the plot.

p484800440800000¢

=% e
| p Te
-t R -
=t — e
- -
-+ 0 T8
STA48084800000808TF
A | L L T . T . 5 L O L D
1 14 5 6 TE 910

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

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

Answer :
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(i) Taking A as origin, we will take AD as x-axis and AB as y-axis. It can be observed that the coordinates of
point P, Q, and R are (4, 6), (3, 2), and (6, 5) respectively.

Area of triangle POR = l[.‘c, (_‘I-‘: - V4 }+ Xs {_1-'_; - ¥ ] +I_,{_'l', - Vs }]
[4 ~5)+3(5-6)+6(6-2)]
= ' [—|2—3+ 24]

- Square units

[JGT

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

Area of triangle POR = I [.‘c, (3 =)+ x (s =n)+x(y, +_1‘_,)]

~

s ;[!2[6—3]+ 13(3-2)+10(2-6)]

= ;[3ﬁ+l3—4{}]

g ]
= ES{.]I.I'LJ.I‘C units

It can be observed that the area of the triangle is same in both the cases.

Q9:

The class X students of a secondary school in Krishinagar have been allotted a rectangular plot of land for
their gardening activity. Saplings of Gulmohar are 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 following figure. The students are to
sow seeds of flowering plants on the remaining area of the plot.

pddbbe 00000008404«

e e e B e =
| ; Te
-t R 1
=t — e
-+ -
-+ 0 T8
STe4804848000000808TY
.-‘kl B R O . T . T L e i G| D
1 23 4 5 6T7TE8E 910

(i) Taking A as origin, find the coordinates of the vertices of the triangle.

(ii) What will be the coordinates of the vertices of PQR if C is the origin?
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Also calculate the areas of the triangles in these cases. What do you observe?

Answer :

(i) Taking A as origin, we will take AD as x-axis and AB as y-axis. It can be observed that the coordinates of
point P, Q, and R are (4, 6), (3, 2), and (6, 5) respectively.

A I
Area of triangle POR = ~ [.‘c, (_]-‘_, - 3 )+ %, {_1-'_1 - ¥, ] + X, {_1,*, -V, }]

9 ;
= n square unmits

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

e 3 I
Area of triangle POQR = = I:ﬂ:, (m=m)+a(s-n)+x(y +_1|‘_,)]

N ;[i2[6—3]+ 13(3-2)+10(2-6)]
= ;[36+I3—4£}]

9 .
= -;;:-'.{.']I.I':ll‘l'.‘: units

It can be observed that the area of the triangle is same in both the cases.

Q10:

The vertices of a AABC are A (4, 6), B (1, 5) and C (7, 2). Aline is drawn to intersect sides AB and AC at D and
AD AE |

E respectively, such that .*&ﬂcula%?the Qrea of the AADE and compare it with the area of AABC. (Recall
Converse of basic proportionality theorem and Theorem 6.6 related to

ratio of areas of two similar triangles)

Answer :
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A
(4, 6)

B, s) (7.2)€

AD _ AE

L

Giventhat, AB  AC 4

AD  AE 1
AD+DB AE+EC 4
AD _AE _1

DR EC 3

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

Coordinates ufPoinlD:(h(1+3><4 1"5+3"6]

143 * 143
4’ 4

B (lx7+3x4 Ix2+3x6)

B 143 1+3

(2.2
474
. | —
Area of a triangle = 2 [x, (v, =3 )+ x, (v =n)+x (0 -0 ):l
2 ¢
4[-3_20J+13[20_6}+|)(6_23)
4+ 4] 4\4 FL

] 13 19 1| 48-52+19 15 :
=—|3——+—|=—-| ———— |=—=square units
2 4 16 2 16 32

Coordinates of point E

Area of AADE =

B |

Area of AABC =%|:4(5—3)+1(2—6)+ 7(6"5)]

1 15 i
= 5[12—4+7]=—‘,—squarc units

Clearly, the ratio between the areas of AADE and AABC is 1:16.
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Alternatively,

We know that if a line segment in a triangle divides its two sides in the same ratio, then the line segment is parallel
to the third side of the triangle. These two triangles so formed (here AADE and AABC) will be similar to each other.

Hence, the ratio between the areas of these two triangles will be the square of the ratio between the sides of these
two triangles.

( ] ] I
Therefore, ratio between the areas of AADE and AABC = 4 16

Q11 :

The vertices of a AABC are A (4, 6), B (1, 5) and C (7, 2). Aline is drawn to intersect sides AB and AC at D and
AD AE 1

E respectively, such that .*ﬁﬁculeﬁ'gthe Q'rea of the AADE and compare it with the area of AABC. (Recall
Converse of basic proportionality theorem and Theorem 6.6 related to

ratio of areas of two similar triangles)

Answer :
A
(4, 6)
D E
B1,5) (7,2€
AD _AE_1
Given that, AB AC 4
AD  AE |
AD+DB AE+EC 4
AD _AE _1
DB EC 3

Therefore, D and E are two points on side AB and AC respectively such that they divide side AB and AC in a ratio of
1:3.
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Ix1+3x4 1><5+3><6J
1+3 7 143

_[13 23)
1474

Ix7+3x4 1x2+3x6
[ 143 7 143 ]
19 20
%7

Coordinates of Point D = (

Coordinates of point E

L |
Area of a triangle = [.\', (v, = )45 (v =-n)+x5(0, - ):|

23 2
Arca of AADE = : [4[ = “J [ } (6 ]:|
2 4
1 13 19 48-52+19(_ 15
J—+— ——square units
2 4 l() 2 16 32

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

5 5
= 3[12-4+7] = l75:.]uarc units

Clearly, the ratio between the areas of AADE and AABC is 1:16.
Alternatively,

We know that if a line segment in a triangle divides its two sides in the same ratio, then the line segment is parallel
to the third side of the triangle. These two triangles so formed (here AADE and AABC) will be similar to each other.

Hence, the ratio between the areas of these two triangles will be the square of the ratio between the sides of
these two triangles.

Therefore, ratio between the areas of AADE and AABC = (

Q12:

Let A (4, 2), B (6, 5) and C (1, 4) be the vertices of AABC.

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

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

(iv) What do you observe?
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(v) If A(x4, y1), B(x2, ¥2), and C(xs, ys) are the vertices of AABC, find the coordinates of the centroid
of the triangle.

Answer :

A
(4, 2)

:

Byg,. 5) D (1, $€

(i) Median AD of the triangle will divide the side BC in two equal
parts. Therefore, D is the mid-point of side BC.

5+4 (7 9
Coordinates of D = [ﬂ +4J=’ E—]
g i JElatal
(ii) Point P divides the side AD in a ratio 2:1.
I
E:-:E+Ix4 Ex—3+|x2 111
Coordinates of P = 2 i =(——1
241 241 V'35

*

(iii) Median BE of the triangle will divide the side AC in two equal parts.
Therefore, E is the mid-point of side AC.

i 4 2
Coordinates of E = [;I +4]=[E,3J
2 2 2

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

5
2x—+1%6 5. 4 :
y : 2x3+1x5 |
Coordinates of Q = 2 ERAT IR | l_ﬂJ
2+1 2+1 X i3

4

Median CF of the triangle will divide the side AB in two equal parts. Therefore, F is the mid-point of side AB.
3 g 4+6 2+5 |
Coordinates of F = [ =| 5,—

- 1 - =y

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

www.onlinemath4all.com



file:///home/webmaster/mojo/converter/data/uploads/8y15psep0te7xqrf/o_1bk9pb6d51397cuf1n571bpn1gv6u/www.ncrtsolutions.in
file:///home/webmaster/mojo/converter/data/uploads/8y15psep0te7xqrf/o_1bk9pb6d51397cuf1n571bpn1gv6u/www.ncrtsolutions.in

www.onlinemath4all.com

|
231 \3'3]

Y] 2w ?- +1=4
Coordinates of R = I 2 [

b
(iv) It can be observed that the coordinates of point P, Q, R are the same.
Therefore, all these are representing the same point on the plane i.e., the centroid of the triangle.
(v) Consider a triangle, AABC, having its vertices as A(x1, y1), B(xz, y2), and
C(X3, ya).
Median AD of the triangle will divide the side BC in two equal parts. Therefore, D is the mid-point of side BC.

b o)

; : XX V.4
Coordinates of D = [ S ,J" : ]

Let the centroid of this triangle be O.
Point O divides the side AD in a ratio 2:1.

X.4+x. Y.+ ¥V
2x 2 _tlxx 2x==tlxy,
Coordinates of O = - =
241 241
X FEtE VitV t ),
3 ‘ 3 J

Q13:

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

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

(iv) What do you observe?

(v) If A(x1, y1), B(x2, y2), and C(xs, y3) are the vertices of AABC, find the coordinates of the centroid of
the triangle.

Answer :
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A
(4, 2)

)

B s, 5) D (1. 4€

(i) Median AD of the triangle will divide the side BC in two equal
parts. Therefore, D is the mid-point of side BC.

5+4% (7 9
Coordinates of D = [M +4J:! E—]
g i Jela%a

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

=]

Exz+|x4 2 —lx2 (” ”1

Coordinates of P = 4 —
o Y

2+1 +1

|
L ¥

(iii) Median BE of the triangle will divide the side AC in two equal parts.
Therefore, E is the mid-point of side AC.
7 i : 441 2+4 3
Coordinates of E = [— = o3

2’ 2

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

Coordinates of ) = =

5
IXSHIXG 9ua1xs [IIII'
241 1 241 3 J

-
X

Median CF of the triangle will divide the side AB in two equal parts. Therefore, F is the mid-point of side AB.

i : 245 _
Coordinates of F = [4+6, i ]=(‘uz]

2 o)

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

Coordinates of R =

L3

(iv) It can be observed that the coordinates of point P, Q, R are the same.
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Therefore, all these are representing the same point on the plane i.e., the centroid of the triangle.

(v) Consider a triangle, AABC, having its vertices as A(xi1, y1), B(xz, y2), and

C(Xs, ¥s)-

Median AD of the triangle will divide the side BC in two equal parts. Therefore, D is the mid-point of side BC.

: : X +x, v+
Coordinates of D = ( == - .J" = ]

Let the centroid of this triangle be O.

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

X, +x,
A 5 )

Vy + ¥
Q:L_Fix]:l
A ¥

Coordinates of O =

241 ’ 241

Q14:

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

Answer :
2
A1) P{ h 2] (-1.4)B
S Q
2,-1) 2.4)
D (5, ~1) R (5 %) (5, 4C

P is the mid-point of side AB.

= . -1-1 -1+4 3
I'herefore, the coordinates of P are (T Ll )= ( -1. —]

4

Similarly, the coordinates of Q, R, and S are (2.4). (* ;J. and (2, —1) respectively.
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o Jj
4

2 3 25 [61
Lenpthof OR= W25V +[4=2] = joe=2 = |2
ot cn- -3 ZJ Mt
Length of RS= J{3—2}2+[1+1]_= D+E:\/§
2 4 4

3 1Y 25 61

Lengthof SP= [(2+1 S sl o B
= ‘]{ ’H[ EJ "4 \j:

: (3 3Y
LaengthufPR=\/{-f] 5) zzJ

Length of PQ= \/{—]—2} [

I\.'IE'-.lJ

Length of QS= {[(2—2)° +(4+1)" =

It can be observed that all sides of the given quadrilateral are of the same measure. However, the diagonals are
of different lengths. Therefore, PQRS is a rhombus.

Q15 :

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 is a square? a rectangle? or a
rhombus? Justify your answer.

Answer :
£, T
A(=1.-1) P{ L 3) (-1.4)B
S Q
(2,-1) 2,4)
D (5, ~1) R(S %, (5,4 C

P 1s the mid-point of side AB.

] = [Ery 3
Therefore, the coordinates of P are (% I: v ) = [ -1, ;J

e -

Similarly. the coordinates of Q, R, and S are (2, 4). [5. ;J. and (2, —1) respectively.
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e /qf':_\j.ﬁ_T
J 4 4
2 3\': 25 'E
S 4| 4== = 94+ = = |
) [ 1;| M' 4 ‘u'l 4

a2 |

Length of PQ= J{—]—z}#[

Lengthof QR =

(31 -8
o)

L.engthufPR=J{r-]-~-5}: + 3 ..{J -6
N2 2

Lengthof SP= |

i
Length of RS= J{i -
\/{2 +

Length of Q8= /(2-2)" +(4+1)" =5
It can be observed that all sides of the given quadrilateral are of the same measure. However, the diagonals are

of different lengths. Therefore, PQRS is a rhombus.
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