CBSE Class 10" Maths

Value Based Questions

CHAPTER 7 - COORDINATE GEOMETRY

1. There are two routes to travel from source A to destination B by bus. First bus
reaches at B via point C and second bus reaches from A to B directly. If coordinates
of A, B and C are (-2, -3), (2, 3) and (3, 2) respectively then by which bus do you want
to travel from A to B (Assume that both buses have same speed.) Which value is
depicted in the question?

Ans.

1. By direct route from A to B. Reasoning, Time saving, Economical
2. (3, 3), Enjoyment, Reasoning.

3. Rs. 300, Social awareness

4. Samir, Punctuality, Sincerity.

5. Rectangular, Economical

2. In a sports day celebration, Ram and Shyam are standing at positions A and B whose
coordinates are (2, -2) and (4, 8) respectively. The teacher asked Geeta to fix the
country flag at the mid point of the line joining points A and B. Find the coordinates
of the mid point? Which type of value would you infer from the question?

Ans. (3, 3), Enjoyment, Reasoning.

3. Toraise social awareness about hazards of smoking, a school decided to start "No
Smoking" campaign. 10 students are asked to prepare campaign banners in the
shape of triangle as shown in the fig. If cost of 1 cm2 of banner is Rs.2 then find the

overall cost incurred on such campaign. Which value is depicted in the question?

Ans. Rs. 300, Social awareness
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4, The coordinates of the houses of Sameer and Rahim are (7, 3) and (4, -3) whereas the
coordinates of their school is (2, 2). If both leaves their houses at the same time in
the morning and also reaches school on time then who travel faster? Which value is
depicted in the question?

Ans. Samir, Punctuality, Sincerity.
5. There are two types of fields are available as shown in the fig. which type of field

will you purchase if both have same cost? Which value is depicted in the question?

¥
L

L)
'
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Ans. Rectangular, Economical
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CBSE Class 10 Mathematics
Important Questions
Chapter 7

Coordinate Geometry

1 Marks Questions
1. The distance between the point {a.b).(—a,—b]is
(@) 24/a” +b’
(5) 2Ja' —b°
(¢ Na +b
(d) Ja+b
h

Ans. 2.{3°+ "

2. The area of triangle whose vertices are (1. —1|.(—4.6) and [ —3.—5]is

(a) 21
(b) 32
(c) 24
(d) 25

Ans. (c) 24

3. The point | 5. -3 lies in
(a) 1%t quadrant

(b) 2d quadrant
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(¢) 3" quadrant
(d) 4™ quadrant

Ans. d) 4T quadrant

4. The distance between the points | Cos&d. Sing | and (Sing, — Cosé) is

@ .f3
(b) 2
©1
@ .f2

Ans. (d) HE

5.1f(12) (4.v). (x6) and (3,5 are the vertices of a parallelogram taken in order.
Then (x, 1| is

(@) (6, 2)

(b) (6, 3)

(©) (6,4)

(d) 3,4

Ans.(b) (6, 3)

6. The coordinates of the point which divides the join of (—1_7 | and [ 4.—3)in the ratio

2:31is
(@) (@,3)

(b) (2, 3)
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©©@G1

@a,n

Ans. (a) (1, 3)

7. The coordinates of a point A, where AB is the diameters of a circle whose centre
(2.—3) andBis (14) is

@) (3, -9)

(b) 2,9)

(c) 3, -10)

(d) 4, 5)

Ans. (c) (3,-10)

8. If the area of a quadrilateral ABCD is zero, then the four points A, B, C, D are
(a) Collinear

(b) Not collinear

(c) Nothing can be said

(d) None of these

Ans. (a) Collinear

9. The valve of K if the points .42 3|, B(4,K Jand ([ 6,—3| are collinear is

@ @
(b) -D

(©) (2)
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(d) (0)

Ans. (d) (0)

10. The mid-point of the line segment joining ( 2a.4) and (-2,3b)is {L2a+1). The

values of a and b is
(a) a=2, b=2
(b) a=1, b=3
(c) a=2, b=3
(d) a=1, b=1

Ans. (a) a=2, b=2

11. Coordinate of A and B are | —3,¢z|and (1 z+4). The mid-point of AB is (—1.1].

The value of & is
(@ (1)

() (2)

© 3

@ (@)

Ans. (a) (-1)

12. The distance between P (.7 |and Q (1. 3] is 5. The value of a is

(@) 4, 2)
(b) (4,-2)

(c) 4,-2)
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d @1

Ans. (c) (4, -2)

13. On which axis point | —4.0 | lie
(a) x-axis

(b) y-axis

(c) both

(d) none of these

Ans. (a) x-axis

14. The distance of the point [ —4,—6 | from the origin is
(a) NEE)

(b) 2413

() 243

(d) ~13

Ans. () 2./13

15. The coordinates of the mid-point of the line segment joining ([ —5_4 and [ 7, —&] is

(@ (1,-2)
(b) (1, 2)
(©) (1,3)
(d) (-1, -2)

Ans. (a) (1, -2)
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16. Two vertices of a A4BC are .4(L—1) and E(5.1). If the coordinates of its

-
&

centroid be .1 |, then the coordinates of the third vertex C is

ad | Ly

Ly -

(@ (-1,-3)
(b) (1, 3)
(c) (-1,3)
(d) (1, 2)

Ans. (c) (-1, 3)

17. The abscissa of every point on y-axis is
@a~o

b)1

(©2

@ -1

Ans. (@) 0

18. The ordinate of every point on x -axis is
(a1

(b) 2

©0

@ -1

Ans. (¢) 0
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19. Find the distance between the following pairs of points:
) 2, 3), 4D

(ii) (-5, 7), (-1, 3)

(iii) (a, b), (-a, -b)

Ans. (i) Applying Distance Formula to find distance between points (2, 3) and (4,1), we get

d= f(4-2)7 +(1-3)°

= J@ 2y
= J4+4 =8 = 2.2 units

(i) Applying Distance Formula to find distance between points (-5, 7) and (-1, 3), we get

d= -1~ +3-77

= J@) +(—4)’
=16 +16 =32 =42 units

(>iii) Applying Distance Formula to find distance between points (a, b) and (-a, -b), we get

d= f(~a—a)’ +(-b-5)

= J(=2a)" +(=2b)" =+1a’ + 45’
= Ha +b7) =24fa” +b°

20. 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).

Ans. Let the line 2x + v —4 = () divides the line segment joining A{ 2. —2| and B (3, 7) in
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(3k+2 Tk—2)

the ratio k-1 at point C. Then, the coordinates of C are

Lk+l T E+1 )
But Clies on 2x + 1 —4 =10, therefore
C3k+2) [ TkE-20
2 |+ —4=10
L k+1 )L B+ )
= 6k+4+7k-2-4k—-4=0
= 9k-2=10
2
= k=—
9
Hence, the required ratio if 2 : 9 internally.
21. Find a relation between x and )} if the points (x.v).(1.2) and (7.0) are

collinear.
Ans. The points A| x, v}, B (1, 2) and C (7, 0) will be collinear if
Area of triangle = 0

%[1’['_2 —0)+1(0-1)+7(y-2)]=0

2x—y+Ty-14=0
2x+6v-14=0
x+3v—-T7=0

L |
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CBSE Class 10 Mathematics
Important Questions
Chapter 7

Coordinate Geometry

2 Marks Questions

1. Find the distance between the point 4| c;rrlz= 2at, | B ['m‘::: lat, |.

Ans. 4B= ,\’[ at,” —at,’ |+ 2at,” —2at,’ |

-

=o' (t,—t, ) (6, +t,) +4a" (t,—t, )

-

=a (t,—t, ) (t,+t,) +4a (£, —t, |

= \/a: (&=t ) (e +2, ) +4

=a(t, -t ) \f['_t: +t, | +4

2. Determine if the points (1. 5] (2. 3}and (—2.—11] collinear.

Ans.Let A=(1,5), B=(2,3) and C=(-2,-11

AB=y[2-1] +(3-5) =5

BC=.J(-11-3) +(-2-2) =212

AC= \/['_—2— 1] 4 (-11- 5_‘|3 =4/265

AB+BC=AC

Hence, A, B and C are not collinear.
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3. Prove that the points (3, 0), (4, 5), (-1, 4) and (-2, -1) taken in order form a rhombus.

Ans.Let 4 (3,0), B (45), C(-1,4) and D|(-2,—1]

4B=,f(4-3) +(5-0) =26

BC:JF_—:L—&L_]: +(4-5) =+f26

CD=f(-2+1) +(-1-4) =+/26

ﬂA=J|j'_3+2_‘|: +(0+1)" =~26
Since AB =BC=CD =DA

Hence, ABCD is a rhombus.

4. Show that (4, 4), (3, 5), (-1, 1) are vertices of a right-angled triangle.

Ans.LetA(4,4),B(3,5) and C (-1, 1)
AB%=(3-4)%+(5-4)?*=2
AC%=(-1-42+(5-4)2%=34

BC? = (-1 -3)% + (1 - 5)%=32

Since AC? = AB? +B(?

Hence, ABC is a right-angled triangle.

5. Find the coordinates of the points which divide the line segment joining the points

(-2, 0) and (0, 8) in four equal parts.

Py
=an b ]

&
=)
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Ans. Q is the mid-point of AB

. T=2+0 0+8)
Coordinate of {J i =(-1,4)
=2 2 )
. =
Coordinate of P= — 1
..-"_1 "'-\.I

Coordinate of R = — 6

& -
LS e

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

Ans. Let A(3,0),B (4,5),C(-1,4) and D (-2, -1)

AC = J(-1-3) +(4-0) =42

BD=,[(-2-4)' +(-1-5) =36+ 36 = 62

Area of rhombus = l ‘-'1'-1 * (-
‘-r -

=lﬁ1C:={BD

% 4af2 %62 = 24

o | = b2

7. If the coordinates A and B are (-2, -2) and (2, -4) respectively. Find the coordinates of P

such that AP = g;i 5 and P lies on the line segment AB.

Ans. Coordinate of P are

(=2,-2) (2.4

.'q'. =R | :l
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~2x4+2x3 _—8+6 -2

xX=

=2xd+(4)=(3) -8-12 -20

Y=

8. In what ratio is the line segment joining the points (-2, 3) and (3, 7) divided by the y-

axis?
Ans. Let A (-2,-3) and B (3, 7)

P (0, y) and ratio be K:1

I‘I: ':', ':\.'. :

A
=

, (3k=2 Tk=3"
Coordinate of P are )
Lkl T B+l )
3-2
k+1
-

== k==or 2:3
3

9. For what value of P are the points (2, 1) (p, -1) and (-1, 3) collinear?

Ans. For collinear

1-

v =)t (ve—1 )+ (1 =11 =0
,-rl_ 1[_.,, -.".] a[.v vl.] :[.vl -a.]_l

-
E|

:¢%[m}q—ﬂ+jﬂ3—u+p4jm+nj=m
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10. Find the third vertex of a /A , if two of its vertices are at (1, 2) and (3, 5) and the

centroid is at the origin.

Ans. Let third vertex of the A be (x|

- IR, T
1+3+3=D= J,+.+i=[:|

3 3
x=—4 v=-7

Hence, third vertex is (—4, 7).

11. In a seating arrangement of desks in a classroom, three students are seated at

A(3.1), B(6.4)and C(8,6) respectively. Are they seated in line?
ans. g = J(6-3)" +(4-1) =418 =342
BC=(8-6)"+(6-4)" =JA+4 =22

AC =,f(8-3)" +(6-1)" =yf25+25 =3
AB+BC = AC

=

Hence, they seated in a line.

12. Show that (1,1),(=1-1),(43.453 | are the vertices of an equilateral triangle.
ans.Let A(L1). B(-1.-1). C[=f3.43]

AB = J(-1-1) +(-1-1) =

BC= [ +1)2+(3+1)2=+F

Ca=J(1+45) +(1-5) =F

Since AB = BC = CA, then A 4B( is equilateral triangle.
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13. Find the distance between the points (0, 0) and (36, 15).Also, find the distance
between towns A and B if town B is located at 36 km east and15 km north of town A.

Ans. Applying Distance Formula to find distance between points (0, 0) and (36, 15), we get

d-= \/['_35—0_1: +(15—0)?

= J(36) +(15)

= /1206 +225 = {1521 =39

Town B is located at 36 km east and 15 km north of town A. So, the location of town A and B
can be shown as:

North

g(35, 15)

West . =1 East

~outh

Clearly, the coordinates of point A are (0, 0) and coordinates of point B are (36, 15).

To find the distance between them, we use Distance formula:

a= J[36-0]' +(15-0)’

= ,J(36)' +(15)°

=.J1296+225 =4/1521 =39%m

14. Determine if the points (1, 5), (2, 3) and (-2, -11) are collinear.
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Ans.LetA=(1,5),B=(2,3)and C=(-2,-11)

Using Distance Formula to find distance AB, BC and CA.

aB= 21 +(3-3)’

= (D +(=2)°
=1+ =45

BC= 22 +(-11-3)°

= J—? +(-14)’
= J16+196 =212 = 24/53

CA= \{[—2—1]: +(-11-5)

= J(=3) +(-16)°

= JO+ 236 =265
Since AB + AC # BC, BC + AC = AB and AC= BC.

Therefore, the points A, B and C are not collinear.

15. Check whether (5, -2), (6, 4) and (7, -2) are the vertices of an isosceles triangle.
Ans. LetA=(5,-2),B=(6,4) and C=(7,-2)

Using Distance Formula to find distances AB, BC and CA.

AB= 6 -5] +[4-(-2)]

=D +(®)
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T35
BC= J[7-6] +(-2-4)’

= (1) +(=6)°
= J1+36 =37

ca= [I7-5] +[2-(-2)

= @7+ 0

ET

=440
Since AB = BC.

Therefore, A, B and C are vertices of an isosceles triangle.

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

Ans. Using Distance formula, we have

10 =.J2—10)% + (-3 - »)°

= 10=.J(—-8) 7 +9+17 +61

= 10=./64+9+ )% +61
Squaring both sides, we get
100=73+y%+6y

= y2+6y — 27=0

Solving this Quadratic equation by factorization, we can write
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= y2+9y-3y — 27=0

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

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

= y=3,-9

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

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

Using Distance formula, we can write

J=3 +(v—6)°

= J[x= (D] +(y-4y

= i +9-6x+17 +36-12y

= +9+6x+)7 +16 -8y

Squaring both sides, we get
2.0_ 2 _

= X“+9-6x+y“+36-12y

=x2+9+6x+y2+16-8y
= -6X-12y+45

=6X-8y+25
= 12x+4y=20

= 3X+y=5

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

Ans. Let x1=-1, X9=4, y1=7 and y»=-3, m1=2 and my=3

Using Section Formula to find coordinates of point which divides join of (-1, 7) and (4, -3) in

the ratio 2:3, we get

e
e Bl e

) +m':

C2x443x(-1) 8-3
2+3 5

L | L
I
J—t

My, TEhN

Y=
M T+ M,

| 2x(=3)+3x7  —6+21 15
2+3

L
L |

Therefore, the coordinates of point are (1,3) which divides join of (-1, 7) and (4, -3) in the

ratio 2:3.

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

Ans. Let (-1, 6) divides line segment joining the points (-3, 10) and (6, —-8) in k:1.

Using Section formula, we get

(=3)x1+6xk
L+1

= -k — 1=(-3+6Kk)

= -7Tk=-2
Y
=>k=_
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-

Therefore, the ratio is — :1 which is equivalent to 2:7.

Therefore, (-1, 6) divides line segment joining the points (-3, 10) and (6, -8) in 2:7.
20. 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.

Ans. Let the coordinates of point of division be (%, 0) and suppose it divides line segment
joining A(1, -5) and B(-4, 5) in k:1.

According to Section formula, we get

x4 (—xk  1-4k (—5)x1+5k

c = and 0 = . (1)
kE+1 k+1 k+1
(H=1+5k
kE+1
= 5=5k
= k=1

Putting value of k in (1), we get

CIxI+(—Hx1 1-4 =3

1+1 2 2

-

-

Therefore, point (_TJ , 0) on x-axis divides line segment joining A(1, -5) and B(-4, 5) in 1:1.

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

x andy.
Ans. Let A=(1,2), B=(4,y), C= (%, 6) and D= (3, 5)

We know that diagonals of parallelogram bisect each other. It means that coordinates of

midpoint of diagonal AC would be same as coordinates of midpoint of diagonal BD. ... (1)
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Using Section formula, the coordinates of midpoint of AC are:

1+ x 2+6_1+J:
4 8 A

4

Using Section formula, the coordinates of midpoint of BD are:

4+3 5+y T 5+y
2 2 272

According to condition (1), we have

1+ x _ 7

2 2
= (1+x)=7
= X=6

= y:3

Therefore, x=6 and y=3

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

Ans. We want to find coordinates of point A. AB is the diameter and coordinates of center

are (2, -3) and, coordinates of point B are (1, 4).

Let coordinates of point A are (%, y). Using section formula, we get
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Using section formula, we get

_3:4+y
=

= —6=4+y

= y=-10

Therefore, Coordinates of point A are (3, -10).

23. 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 rhombus = %2 (product of its diagonals)}
Ans.LetA=(3,0),B=(4,5),C=(-1,4)and D = (-2, -1)

Using Distance Formula to find length of diagonal AC, we get

AC = 3-(-D]' + (04’

=4 +(—4)°
= J16+16 =32 =42

Using Distance Formula to find length of diagonal BD, we get

BD = [4- (-] +[5-(-D]’

=6 +6°
=36+36 =+/72 =62
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".* Area of rhombus =% (product of its diagonals)

=%KACKBD

:%K—lﬁ}{ﬁﬁ

= 24 sq. units

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

(i) (-5,-1), 3,-5), (5, 2)

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

. 1
Area of Triangle = ey I: (v — v )+ (s — 1)+ — vy :]]

-
£ |

=15 [2 {0-(-4)} - 1(-4-3)+2(3-0)]

.
=15 [2(0+4) — 1(-7)+2(3)] = Y2 (8+7+6)= -Tl sq. units

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

Area of Triangle = %[_1:1 (v, — v )+ (v — vy ) +x(y — ¥, :]]
=14[-5(-5-2)+3 {2—(—-1)} +5 {-1-(-5)}]

=Y [-5(=7)+3(3)+5(4)]

=14 (35+9+20)

=15 (64)

=32 sq. units
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CBSE Class 10 Mathematics
Important Questions
Chapter 7

Coordinate Geometry

3 Marks Questions

1.If 4(-3.2). B(a.b)and C[—1 4) are the vertices of a isosceles triangle, show that

a+b=1if AB=BC.

Ans. 48 = B({ (Given)

— 4B* = BC*

= [’_c:_r+3_'|: +['_.E: —2_'|: = ['_—1—.::_']: +['_-1—.E:_'|:

= a +9+6a+b*+4—4b=1+a* +2a+16+5* —8h
= dg+4h=4

= a+b=1

2. Find the value of P if the point _4( 0.2 }is equidistant from (3, p Jand | p.3].

Ans.Let B(3, p)and C{ p.3]
AB = AC (Given)
= AB? = AC*

=(0-3)2+(2-p)" =(p-0)" +(3-2)°
=09+4+p'—4p=p*+1

= —4p=-12
= p=3
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3. Find the centroid of the triangle whose vertices are (4, —8)(—9,7)and (8,13).

Ans. Let | x, 1 | be the coordinate of centroid

X T T
r=—
3
_4-9+8 3
3 3
Yt s
y= E
3
_-8+7+13_20-8 _,
3 3

Coordinate of centroidis (1,4

4. Prove that in a right-angled triangle, the mid-point of the hypotenuse is equidistant

from the vertices.

Ans. Let 4(2a.0),B(0.25)and Q[ 0.0)are the vertices of right-angled triangle

T2a+0 0+2b)

[ 2 2 |

Coordinate of

i.e.(a, b)
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OC =-{a* +b°
AC =+fa +5°
BC=+fa" +b°

Hence, C is Equidistant from the vertices.

5. Prove that diagonals of a rectangle bisect each other and are equal.

Ans. Let ABCD be a rectangle take A as origin the vertices of a rectangle are

A(0.0). B(a.0). C(a.b). D(0.5)

AC = f(a=0)" +(5-0)" =a* +5°

BD=,[(0—a) +(0-b) =Ja* +5°

AC =ED
, , "O+a 0+b) (a b
Mid-point of AC = ) = —_ -
22 ) 22
, , "O+a D+E:IM'; " a .‘;:“;
Mid-point of BD = ) = —-.—
2 2 ol

- - f f
LS e e =

Mid-point of AC = Mid-point of BC

Hence proved.
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6. The line joining the points ( 2. —1] and | 5, —6] is bisected at P. If P lies on the line
2x+4v+ k=0, find the value of k.
A ERD B

|'.l
E ]
2,-1) (1:1) (5,-6)

P

(245 -1-6 _[7
Ans. Coordinate of P = '
5

i i
e - LY =

7. Show that the points (a.b+¢|.(b.c+a)and (¢,a+ b| are collinear.

Ans. For collinear

a1y —ys )+ (-1 )+ (0 -0y =0
=alcta—a-b)+blat+b-b—c|+c(bt+c—c—a]
=alc-b|+bla—c)+c(b—a)
=ac—ab+ba—bc+ch—ca

=0

8. The length of a line segment is 10. If one end point is | 2. —3 |and the abscissa of the

second end point is 10, show that its ordinate is either 3 or -9.

(2.-3)| 0 | (10,v)

Ans. Let A (2, -3) be the first end point and B (10, y) be the second end point.
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(10—-2) +(y+3)" =(10)’
-~ AB =10

= J10-2)" +(y+3)* =10
=81+ + 94+ 61 =100

=644+ +94+61 =100
= 17 +6v—-27=0
= 17+ 9y —3y-27=0

= v(y+9)-3(y+9)=0
= (y+9)(y—3)=0
= yv=-S9ory=3

9. Using section formula, show that the points [ —1.2]( 5,0} and | 2 1) are collinear.

Ans. If points .4(—1,2), B(5.0)and (2,1} are collinear, then one point divides the join of

other two in the same ratio. Let [ 2.1)divides the join of .4{—1.2) and B(#.0]in the

ratio K:1
] .2 f{. [ I
SK -1 0+ 2
2= and 1=
E+1 K+1

K+21=5K-land F+1=2

Hence Proved.

10. Find the relation between x and y such that the point | x, v |is equidistant from the
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points (7. 1)and (3. 5).
Ans. Let P{x. 1] be equidistant from the points .4( 7.1} and B(3.5]

AP = BP (Given)
— 4P = RBP*
— [..I_ 7_']: + [..}__1..]: _ [.- _1:—3_]: +[..}__5..|:

= +49-14x+ 17 +1-2v=x"+9—6x+17 +25-10y

= x—y=2

11. Determine the ratio in which the line 2x+ v —4 = () divides the line segment
joining the points .4(2.2)and B(3.7).

Ans. Let the ratio be K: 1

3K +2 TE-1
L K+17 K41 )

Coordinate of P are

Plies on theline 2x+v—4=10

LK+ ) K+1

=0

_,[3K+2) TK-2 4
1

= 6K +4+TK-2-4K-4=0
= 0K -2=0

= K=—0orl:9

MO b2

12. Show that the points 4(5.6). B(1.5), C(2.1)and [}(6,1)are the vertices of a

square.

ans. 4B = J(1-5) +(5-6) =17
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BC=y(2-1) +(1-5)" =+17
CD=4f(6-2)" +(1-2) =17
DA=4J(5-6) +(6-2) =17

Diagonal 4C = \f['_: —5) +(1-6)" =34

Diagonal BD = (6 -1)*+(2-5)° =33

Hence proved.

13. If the point P x, 1 |is equidistant from the points _4( 3. 1] and B (1 3], prove that
X=1y.

Ans. P4 = PR (Given)

- P4* = PB’

= (3—x) +(1-y) =(1-x) +{5-»)

=25 4+x" —10x+1+v  —2p=1+x" —2x+25+37 10y

= —E8x=-10v+2v
= —Ex=-8v
= xXx=Y

14. Find the point on the x-axis which is equidistant from (2, -5) and (-2, 9).
Ans. Let the point be (%, 0) on x—axis which is equidistant from (2, -5) and (-2, 9).

Using Distance Formula and according to given conditions we have:

=21 [0 = Jx-2] +[0-9)]

= ot +4—4x+25 = /%" + 4+ 4x+81
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Squaring both sides, we get

> x2+4-4x+25=x>+4+4x + 81

=-4x+29=4x+85

= 8x =-56

=>xX=-7

Therefore, point on the x—axis which is equidistant from (2, -5) and (-2, 9) is (-7, 0)

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

Al4,-1) B(-2, -3)

Ans. We want to find coordinates of the points of trisection of the line segment joining (4, -1)
and (-2, -3).

We are given AC=CD = DB
We want to find coordinates of point C and D.

Let coordinates of point C be (x4, y1) and let coordinates of point D be (X, y9).

Clearly, point C divides line segment AB in 1:2 and point D divides line segment AB in 2:1.

Using Section Formula to find coordinates of point C which divides join of (4, -1) and (-2, -3)

in the ratio 1:2, we get

_Ix(=D)+3x4_-2+8 6
B 1+2 33

-

X

Ix(3)+2x(-l) _-3-2 -5

1+2 3 3

Y =
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Using Section Formula to find coordinates of point D which divides join of (4, -1) and (-2, -3)

in the ratio 2:1, we get

C2x(-D)+1x4 444 0

X, = 0
1+2 3 3
L DX XD =61 =7
o 1+2 3 3
Therefore, coordinates of point C are (2, - ) and coordinates of point D are (0, !’ ).

16. 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 other along AD. Niharika runs 14th of
the distance AD on the 2nd line and posts a green flag. Preet runs 15th of 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?
I i

a1

iy

. KKK |

i

1 2 3 4 5§ &6 7T B 9 10

Ans. Niharika runs 141 of the distance AD on the 2" line and posts a green flag.
There are 100 flower pots. It means, she stops at 25th flower pot.
Therefore, the coordinates of point where she stops are (2 m, 25 m).

Preet runs 15th of the distance AD on the eighth line and posts a red flag. There are 100
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flower pots. It means, she stops at 20th flower pot.
Therefore, the coordinates of point where she stops are (8, 20).

Using Distance Formula to find distance between points (2 m, 25 m) and (8 m, 20 m), we get

d=.J2-8)7+(25-20)* =./(—6)* +5° =36+ 25 =-f61m

Rashmi posts a blue flag exactly halfway the line segment joining the two flags.

Using section formula to find the coordinates of this point, we get

2+8 10 |

X = =—=23
2 2

25+20 45

YT T2

.:
Therefore, coordinates of point, where Rashmi posts her flag are (5, 4_” ).
]

=z
It means she posts her flag in 5th line after covering 4_” = 22.5 m of distance.
D

17. If A and B are (-2, -2) and (2, -4) respectively, find the coordinates of P such that AP

= i AB and P lies on the line segment AB.

F

Ans. A = (-2,-2) and B=(2, -4)

It is given that AP= i AB

PB=AB - AP=AB- 2 AB-= i AB
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So, we have AP:PB = 3:4
Let coordinates of P be (X, y)

Using Section formula to find coordinates of P, we get

-

C(-)x4+2x3 6-8 -2

3+4 7 7

L_(Dx4+(Hx3_-8-12 -20

T 3+4 7T
(-2 -20°

Therefore, Coordinates of point P are —.

[ i i
LY -

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

(i) (7, —2), (5, 1)3 (3, k)
(ii) (8s 1)’ (ks _4), (Zs _5)

Ans. (i) (7,-2), (5, 1), (3, k)

Since, the given points are collinear, it means the area of triangle formed by them is equal to

Zero.

. 1
Area of Triangle = = [-Tl (v, — v3) T,y — )+ (0 _Jf'::]] =0

=14 [7(1-Kk)+5 {k-(-2)} +3(-2-1)] = V2 (7-7k+5k+10-9)=0

= 15 (7-7k+5k+1)=0

=14 (8-2k)=0

= 8-2k=0s

= 2k=8

= k=4
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(ii) (8, 1)) (k) _4)3 (2) _5)
Since, the given points are collinear, it means the area of triangle formed by them is equal to

Z€ero.

: 1
Area of Triangle = — ['Tl (v = ¥3) + (s — ) + 2500 — 0, )] =0

= 15 [8 {-4-(-5)} +k(-5-1)+2 {1-(-4)}] = ¥~ (8-6k+10)=0

= 15 (18-6Kk)=0

= 18-6k=0

= 18=6k

= k=3

19. 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

AlD,-1)

B(2,1] R A

Ans. Let A = (0, -1) = (X1, 1), B = (2, 1) = (X, y5) and
C=(0,3)=(X3,¥3)

1
Area of AABC = 3 I:Il (Vy—13)+ x5 (0 — )+ (v — ,) ]

= Area of AABC
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=14 [0(1-3)+2 {3-(-1)} +0(-1-1)] = 2 x8
=4 s(q. units
P, Q and R are the mid-points of sides AB, AC and BC respectively.

Applying Section Formula to find the vertices of P, Q and R, we get

0+2 1-1
P=—"=(0)
000 -1+3_ 0
2 72
N
R0 143 )
2 2

Applying same formula, Area of APQR= 72 [1(1-2)+0(2-0)+1(0-1)] = - |—2|

=1 sq. units (numerically)

Area of APOR
Now =

1—1'—1
" Area of AABC 4

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

Al-4, -2) B(-32,-5)

Dz, 3)

C(3,-2)
Ans. Area of Quadrilateral ABCD

= Area of Triangle ABD + Area of Triangle BCD ... (1)
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Using formula to find area of triangle:

Area of A ABD

1
= ;I:- Gy, — v )+ (s — )+ —}':]]

=Y [-4(-5-3) - 3 {3-(-2)} +2 {-2-(-5)}]
=12 (32 - 15+6)= %2 (23)=11.5 sq units ... (2)
Again using formula to find area of triangle:

1
Area of ABCD = 5 [—1’1 (v =¥ ) T, (s — v+ (v — vy j]

=1 [-3(-2-3)+3 {3-(-5)} +2 {-5-(-2)}]

=1 (15+24-6)= 2 (33)=16.5 sq units ... (3)

Putting (2) and (3) in (1), we get

Area of Quadrilateral ABCD = 11.5 + 16.5 = 28 sq units.

21. We know that 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).

A4, -6)

B(3,-2} D c(s, 2}
Ans. We have AABC whose vertices are given.

We need to show thatar(AABD) = ar(AACD).

Let coordinates of point D are (X, y)
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Using section formula to find coordinates of D, we get

I:3+::§:4

2 2

I | ]
L oT222_0
) 2

Therefore, coordinates of point D are (4, 0)
Using formula to find area of triangle:

Area of AABD = l I:Il (v
RSN

Y+, (vs = y) + x5 (v = )]

=1 [4(-2-0)+3 {0-(-6)} +4 {-6-(-2)}]

=14 (-8+18-16)= 12 (-6)=-3 sq units

Area cannot be in negative.

Therefore, we just consider its numerical value.
Therefore, area of AABD = 3 sq units ... (1)
Again using formula to find area of triangle:

1
Area of AACD = = I:Il (Vg — w3 )+ (v — )+ (y — vy) ]

=1 [4(2-0)+5 {0-(-6)} +4 {-6-2)}]
=14 (8+30-32)= %2 (6)=3 sq units ... (2)
From (1) and (2), we getar(AABD) = ar(AACD)

Hence Proved.

22. Find the centre of a circle passing through the points (6. —6]_(3.—7) and (3, 3.
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C(3, 3)

A (6, 6) B(3,-7)

Ans. Let P(x, 1), be the centre of the circle passing through the points A(6.—6 ), B(3.—7|
and C (3, 3). Then AP = BP = CP.

Taking AP = BP

—. AP? = Bp2

-

= (x—6) +(y+6) =(x-3) +(1+7)’

= X" —12x+36+1 +12yv+36=x" —6x+9+1" +14v+49
= —12x+6x+12y —14y+72-58 =0

= —b6x—2v+14 =0

= 3x+y-—T7=0 ... 6)

Again, taking BP = CP

= BP? = CP?

= (x=3) +(y+7) =(x=3) +(3-3)"

= X" —6x+9+1 +14yv+49=x —6x+9+ 1" —61+9
= —6x+6x+14y+6p+58-18=0

— 20y +40=0
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= y=-2

Putting the value of V' in eq. (i),
ix+yv—7=0

= 3x=0

= x=23

Hence, the centre of the circleis (3. —2

23. The vertices of a 5, ABC are A (4, 6), B (1, 5) and C (7, 2). A line is drawn to intersect

AD AE
sides AB and AC at D and E respectively such that — =

AB AC 4

the A ADE and compare it with the area of /A ABC.

A(4, 6)

D i
B(1, 5) C(7, 2)
. AD AE 1
Ans. Since, — = —— =—
AB AC 4

". DE || BC [By Thales theorem]
. AADE -- A ABC

Area (AADE) AD :
Area(AABC) AB°
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Now, Area ( A ABC) = %l_—l ['_5 — 2_'] +1['_ 2— Iﬁ_'] +7 ['_5—5_']

= 1[12_4+T]:1_: sq. Units .......... (ii)
2 2
From eq. (i) and (ii),
1 1 15 15 .
Area ( AADE) = — = Area ( A ABC) = — % — = — s(. units
16 16 2 32

.. Area ( AADE) : Area( AABC)=1:16
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CBSE Class 10 Mathematics
Important Questions
Chapter 7

Coordinate Geometry

4 Marks Questions

1. If the points | x, 1 |is equidistant from the points (g +b.b—g)and (a—b.a+b].

prove that bx = au.

Ans.Let P(x.v). Ala+b.b—a) and Bla—b.a+b)|
PA=PFPB (Given)

= P4’ = PB’

= (a+b—x) +(b—a-y) =(a=b-x) +(a+b—yY

=a +b +x +2ab—-2ax—2ax+b +a’ +y'—2ab+2av-2by

=a’ +b'+x' =2ab+2bx-2ax+a +b + v +2ab-2by —2ay
= dab—-4bx—4ab=-2av-21ay

= —4dbx=—4ay

= bx=av

2. (=2.21.(x.%)and| 6. 1) are three concyclic points whose centre is | 2.5 |. Find the
|—=.<).| x5 ]and |6, v yclicp

possible value of xandy.

Ans. (.4 =08 = O =Radius of circle

= 04 =0B* =0C*
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OB* =04’

= (x=2) +(8-5) =(2+2) +(5-2)
=x +4-4x+9=16+9

= x' —4x-12=0

= x" —6x+2x-12=0

= x(x—6)+2(x—6)=0

= (x—6)(x+2)=0

= x=bhorx=-2

A
=L, L)

0C* =04’

= (6-2) +(y—35)" =(2+2) +(5-2)
= 4]+ +25-10y =16 +9

=17 =10y +16 =0

=17 =8y —2v+16=0

= v(y—-8)-2(y-8)=0

= (v-8)y-2=0

= 1v=8oryv=2

3. Find the vertices of the triangle, the mid-points of whose sides are [' 3.1, L £ 6)and

(-3.2).
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Ans. Let vertices of A4BC be A(x), ).B(xy, )and Cx, 1)

By mid-points formula

Adding (i), (iii) and (v)

2(x+x+x)=10

=x+xntx=5... [vii )

Adding (ii), (iv)and (vi)
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Subtracting (i), (iii) and (v) from (vii)
Weget, ; =—Lx, =—5. 1 =11
Subtracting (ii), (iv) and (vi) from eq. (viii)

Weget, =71, =-31;=5

4. The two opposite vertices of a square are (1, —6 ] and| 5,4 . Find the coordinates of

the other two vertices.

Ans. AE=EC

— AB? = B("

= (x=1) +(y+6) =(x=5) +(y—4)°

=x +1-2x+1"+36+12y =x" +25-10x+ 1" +16—8y
= 8x+20v—4=0

= 2x+35v=1

1-2x

et

= V=—7
5

-

In right A4EC
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AC?=(4B) +(BCY
— [.._‘I.’—]_.]: +[:L +|5..]2 +[..x_5..]2 +[}_4]2 _ [5_1]2 +[.-_1+ ﬁ]:
= 2(x' +1y' —6x+21] =38

=x +y —6x+2y=19_ (1)

Put the value of y in eq. (1)

- ] -

. (1-2xY (
i+ —fbx+2

= 29" —174x—464 =0
= —fx—16=10

4]
|
|

z

) I,

- -

= ' —8x+2x—-16=0
= x(x—8)+2(x—8)=0
= (x—8)(x+2)=0

= x=8orx=-2

Now x=—-21 =

S

And x=8 = yv=-3

5. Find the coordinates of the circumcentre of a triangle whose vertices are A(4,6),

B(0,4) and C(6,2). Also find its circum-radius.

Ans. Let P be the circum-centre of A4E(. then PA = PB = PC
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— P4 = PB- = PC*

PA* = PB*

= (x—4) +(y-6)" =(x-0)" +(y—4)’
= 8x+41=36

= lx+y=9__ . (7]

PR’ =PC’

= (x— D_']: +(v ——1_']: = ['_1’—5_.]: +(y _2.-]:
= 12x—4v=24

= 3x—y =6........(ii)

On solving equations (i) and (ii), x=3.1 =3

Circum-radius (PA) = \/ ['._1 — 3_'] : + ['_ 6—3 _']: = .\.,l'ﬁ

6. If two vertices of an equilateral triangle are (0,0 | | lxﬁ | . Find the third vertex.

Ans. {:L—l:{jﬂ :..-'.LE
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—= (04° =0B*= AB*

04 = 0B’

=x +y =12 (7]
OB* = AB’

= 3x+ «J@}' = 5----..---['_:':'_'1
— B—3x

Ng]

Put the value of y in eq. (i),

3 [ 5_3.";1:
x +

VERY

== x=0 or x=3

=12

When x=0,v=2,3

0.243

When x=3v =—\.@

3.3

. . : H -ﬂ- | .
7.1f P and Q are two points whose coordinates are | a7”. lar |and —,— respectively
) ' Y S 3.

S 1 1
and S is the point | 4, 0 |, show that — + —— is independent of ;.
I SP S0

Ans. §P = ,\/['.;;r:: —.:;r']: +['_ lar— U_'J:
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= aJ[ 1 —1) +4¢

:axu"r4+l—lr: + 44

- ._-;r,/['_ﬁ +1)°

=a(r +1]

-
¥4

1 1 1 t
+

=
SP SO a(rf+1) a(l+s)

(1+£)
a(f +1)

Hence proved.

8. Find the area of the quadrilateral whose vertices taken in order are (-4,-2), (-3,5),
(3,-2) and (2,3).
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Ans. ar( A4BC) =%F[‘_zm +6-6)—(6-15+8) |

=10.5 sq. units

arof A= 3 Felyy =2 )+ (v —n )+ 5 (0 -0, |

ar(AACD) =%[[‘_s+ 9—4)—(-6-4-12)]

= %[13 +22]=17.5 squnits

area of quadrilateral = 10.5 + 17.5 = 28 sq. units.

9. The vertices of A4B(C are 4(4.6).5(1.5)and C(7.2).Aline is drawn to intersect

AD  AE
sides AB and AC at D and E respectively such that — = = — . Calculate the area of
AB  AC 4

the A 4 FE and compare it with the area of A 45 (.
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AB  AC 4
:, —

AD AE 1

AD+DB _AE+EC _,
AD AE

1+ 0B _ L EC_
AD AE

DB _EC _,

AD  AE

AD A4E 1

DB EC 3

AD:DE=A4E: EC=1:3

Now coordinate of D and E are

13 23) 19 _}
— . —  and —_5
L4 4 L4 )
| 15
ar| AMDE | =—
| T3z
. .13
ar| ABC | ==
ar(AADE) 1
ar(A4BC) 16
=1:16

10. Prove that the points (g, a).(—a.—a)and | —\E a, \E a | are the vertices of an

equilateraltriangle. Calculate the area of this triangle.

Ans.Let A(a.a). B(-a.—a) C| —ﬁc:r:-\ﬁﬂ ]
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AB = J[’_—.;;r—a_']: +['_—c;r—c:r_]: =J8a° = Z\Eﬂr
AB =J|:—\."'3G+c:r]: +( ﬁam]: =224
AC =\/[ —ﬁa—af + ﬁa—a]: =2J2a

- AB=BC=AC=2/2a

5

arAdABC = vy X ['_5:'4:1"2_]:

3 %(242a]

N

= Zu@c:r:

11. 4(4.-8). B(3.6) and C(5.—4)are the verticesofa A4BC. D is the mid-point
AD
of BC and P is a point on AD joined such that — = 2_find the coordinates of P.

FD

Ans. Let 4(4,—8), B(3,6)and C'(5.—4)are the vertices of A4BC, I} is the mid- point of
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"3

Coordinate of D

|+
L
(o)

||
e

ie, (4.1}

(2x4+1x4 2x1+1x(-8))

Coordinate of P are
2+1
‘$+4 2-8)
373 )

ie.. ['_—L —2_']

12. The coordinates of the vertices of A 4F( are 4 ['_—L 1_'] B ['_—l 2_'] and C ['_{l K _'] .

Given that the area of A 4B is 12, find the value of K.

Ans. 4(4.1). B(-3.2) and C(0.k)

1- . . . . . 7
arAABC =] (1 — ;) 0y —n)+aln—1) ]

:%[qz—kyukiuk—n+ﬂﬂ—3ﬂ

1
T2

But areaof A=12

[8—4k—3k+3]==[11-7K]

= H 11-7k|=12
7

:¢%m1—nj=in

= 11-Tk=24
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—-13

IF11-Tk=-24
= k=35
Value of k| _TH;? |

13. Find the lengths of the medians of the triangle whose vertices are (1.—1).{0.4 | and

(-5.3).

Ans. Coordinates of points D, E and F are

0-5 443 /=5+1 3-1) (140 —1+4)
= = a'tld =
L2 2 )02 T2 ) L2 2 )
(=5 7y, L 13
e —.— . |-21land, —.—
272) 272

Length of the median BE

= \(['_—2—0_']: +(1-4) =43+9=413
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And length of the median CF

- =, -
i

cF=J 15} +
1 7} | |

(R
I
i
I

LR
S

14. The area of a triangle is 5. Two of its vertices are | 2,1| and(3.—2 . The third vertex

lies on V= x+ 3. Find the third vertex.

Ans. Let the third vertex be 4| x. 1 | . Other two vertices of the A are B(2.1)and
C(3.-2)

ar of AABC =5

Sl =) tm (=)t %(3—a) =15

L

= %[x['_1+ 2)+2(=2-y)+3(y-1) =%
= 3ix+1v-T7=x10

= 3ix+v=1Tor3x+v=-3

(x.v) liesoneq. ¥ =x+3

Onsolving eq. 3x+ v=17and 1= x+3

7 1
Weget x=— v

Lid

2 |
|~.:|

Similarly, on solving eq. 3x+ v=—3 and v =x+3
We get | —
\ 2

£y -

Ll

S e 1 1
15. Prove that the point | a.0 |.(a.5|and | 11| are collinear, if —+— =1
4.0 J.14.0, ; a b
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Ans. Since {a,0),(0.5)and (1.1} are collinear

Area=0

SLa (0 =33) +a (3 —3) +x (- 3) =0

-
£

0

1e o T
= <|a(b-1)+0(1-0)+1(0-5) |

—=abh—a—-5b=10
= ab=a+b

Dividing by b,

ab_a,b
ab  ab ab
a b

16. If, 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.

Ans. It is given that Q is equidistant from P and R. UsingDistance Formula, we get
PQ =RQ

= PQ? = RQ?

= Jo-5T+1-(=3Y = Jo-x? +1-6)

- J& [ = Jor + (3
= 25416 = +fx" +25

Squaring both sides, we get

= 25+16=x2+25
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= x%=16

= X=4,-4

Thus, Q is (4, 6) or (-4, 6).

Using Distance Formula to find QR, we get

Using value of x =4

QR= f(4-0)"+[6-1°

= J16+25 = /41

Using value of x =4

QR=J(—-1—DJ:+[6—133

=16 +25 =.f41
Therefore, QR= ,_',u"_ﬁ

Using Distance Formula to find PR, we get

Using value of x = 4

PR= (4-5) +[6—(-3)" ]

= J1+81=4~/82

Using value of x =4

PR f(—4-35) +[ 6- (37"

= J81+81 =+/162 =942

Therefore, x =4, 4
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QR=./11,PR=.829./2

17. Find the coordinates of the points which divides the line segment joining A(-2, 2)

and B(2, 8) into four equal parts.

Ans. A=(-2,2)and B = (2, 8)

Let P, Q and R are the points which divide line segment AB into 4 equal parts.
Let coordinates of point P =(X4, y1), Q =(Xy, y9) and R =(X3, y3)

We know AP = PQ = QR =RS.

It means, point P divides line segment AB in 1:3.

Using Section formula to find coordinates of point P, we get

- —

(Dx3+2x1_—6+2 -4
i 1+3 4 4

2x3+8x1_ 648 14 7

:L'l= —_—

1+3 4 4 2

Since, AP =PQ = QR =RS.
It means, point Q is the mid-point of AB.

Using Section formula to find coordinates of point Q, we get

=0

o (—2)=14+2=1 _—2+2
o T

- 1+1

b | o

Ly

: 1+1

v

2x1+8x1 248 10
¥

2
Because, AP = PQ = QR = RS.
It means, point R divides line segment AB in 3:1

Using Section formula to find coordinates of point P, we get
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-

C(D)x1+2x3  -2+6
B 143 4

2x1+8x3 2424 26 13
1+3 4 4 2

1. =
K3

Therefore, P=(-1, ;;), Q=(0, 5)and R =(1, g)

18. The two opposite vertices of a square are (—1.2) and (3_2). Find the coordinates

of the other two vertices.

D C(3. 2)

A-1,2) B(xy
Ans. Let ABCD be a square and B x, ' | be the unknown vertex.
AB =BC
— AB? =B(?
_ [._.T-I-l_.]: +(y— 2..]: _ ['_1’—3_']: N [..}._2..]:
= 2x+1=—6x+9

— Ex ==&

In A ABC, AB? + BC% = AC?
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= 2"+ 217 + 2x—4y—6x—4y+1+4+9+4=16

= 2" +2V —4x—8yv+2=0

-

—, :IL,_+-H.:_::|II-'__"|_J'+1:[] .......... (ii)

u

Putting the value of x in eq. (il),

1+ —2—-4v+1=0

Il
-

= J:——h'

w

19. The class X students of a secondary school in Krishinagar have been allotted a
rectangular plot of land for their gardening activity. Saplings of Gulmoharare 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.
(i) Taking A as origin, find the coordinates of the vertices of the triangle.

(ii)) What will be the coordinates of the vertices of APQR if C is the origin? Also

calculate the area of the triangle in these cases. What do you observe?

w
0

L Lt
FrrrrrrrT

789WNEZBULD

123468

s

Ans. (i) Taking A as the origin, AD and AB as the coordinate axes. Clearly, the points P, Q and

R are (4, 6), (3, 2) and (6, 5) respectively.
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(ii) Taking C as the origin, CB and CD as the coordinate axes. Clearly, the points P, Q and R
are given by (12, 2), (13, 6) and (10, 3) respectively.

We know that the area of the triangle = —| q(yy— vy ) +x (v —n)+x(y - )]
3L L v 3, i L 3w v |

= -
a i

. Area of APQR (First case) = %H (2-5)+3(5-6)+6(6-2)]

= %[4[’_—3_’]+3['_—1_]+6['_—1_’|]

= %[—12—3+2—1] = 2 sq. units

And Area of A PQR (Second case) = %I_I 2(6—-3)+13(3-2)+10(2~- 5_'I_I

- 2[12(3) +13(1)+10(~4)]

- 1[354_13 —40] = 2 sq. units
¥ ¥

Hence, the areas are same in both the cases.

20. ABCD is a rectangle formed by joining 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? Or a rhombus? Justify your answer.

-

- i

Ans. Using distance formula, PQ = \/Q _|_1'|: _|_' _1_2 |
: | T
25 61
= Jo+ == = (=
4 4
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25 J6l
= Jo+ = = 20
PR
RS—\/|'2—-|:+ —1—%;
25 J6l
= Jo+ 2 = =2
1 Y1

SP = \/'—1—2:|:+§+1i
25 61
o+~ = [
4 4

— PQ=QR=RS=SP

Now, PR = \[l'5+1:|:+: %—% , = J36 =6

AndsQ= f(2-2)  +(4+1)° = f25=5
— PR #SQ
Since all the sides are equal but the diagonals are not equal.

.. PQRS is a rhombus.

21. In a classroom, 4 friends are seated at the points A (3, 4), B (6, 7), C (9,4) and D (6, 1).
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
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formula, find which of them is correct.
Ans. Wehave A=(3,4),B=(6,7),C=(9,4)and D = (6, 1)

Using Distance Formula to find distances AB, BC, CD and DA, we get
AB= f[6-3]" +[7-4]

= JO+(3)P =P =12=32

BC= o6 +[4-7]

=) +(3) =+ 9=18=342

o= 69 +[1-4]

=3P+ (3 =09 =18 =32

pa= 63" +[1-4]

= JOP +(-3) =P =18 =32

Therefore, All the sides of ABCD are equal here. ... (1)

Now, we will check the length of its diagonals.
ac= f19-3]" +[4-4]°

=6 +(0) =36+ 0=56

BD= 6 6] +[1- 7]

=J(0) +(=6)" =0+36 =/36 =6
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So, Diagonals of ABCD are also equal. ... (2)

From (1) and (2), we can definitely say that ABCD is a square.

Therefore, Champa is correct.

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

(1) (-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)

Ans. (i) LetA=(-1,-2),B=(1,0),C=(-1,2) and D = (-3, 0)

Using Distance Formula to find distances AB, BC, CD and DA, we get

aB= [1-(-D +[0- (D[

= 2P+ =4+ 4 =8 =242
BC= \f-1-1]° +[2-0]'

N G N I N N
cp= [-3~(-D]" +[0-2]°

=D () =A==
pa= -3 ~(=D]" +[0~ (D)
=T+ =4 =E=22

Therefore, all four sides of quadrilateral are equal. ... (1)
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Now, we will check the length of diagonals.
ac= -1-(-D] +[2~(D]

= J0) +(4) =0 +16 =16 =4
BD= -3 -1]° +[0 0]

= (=4 +(0) =+16+0 =416 =4

Therefore, diagonals of quadrilateral ABCD are also equal. ... (2)

From (1) and (2), we can say that ABCD is a square.
(i) Let A= (-3, 5), B=(3, 1), C= (0, 3) and D= (-1, -4)

Using Distance Formula to find distances AB, BC, CD and DA, we get

AB= 3 (=3 +[1-3]" =.,J(6)7 +(—4)7 =36 +16 =+{32 =2./T3
BC= J[0—3] +[3 -1 = J(=3)* +(2)* =0+ 2 =413

D= J[-1-0F +[-4-3] = J1)? + (-7 =1+ 29 =50 =52
DA= (-1 (=3 +[-4-5] = J(2)7 + (-9 = [F+R1 =35

We cannot find any relation between the lengths of different sides.

Therefore, we cannot give any name to the quadrilateral ABCD.
(iii) Let A = (4, 5), B= (7, 6), C= (4, 3) and D= (1, 2)

Using Distance Formula to find distances AB, BC, CD and DA, we get

aB= [[7—4F +[6-5F =/ + 0 =~f0+1=+10
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BC=\[[4—7] +[3-6] =f(=3)? +(=3)* =040 =I8=3.2
D= f1-4F +[2-3F =.J(-3)* +(-D? =0+ 1=410
DA= 1 4] +[2-5] = /(-3 +(3)? =040 =418 =32

Here opposite sides of quadrilateral ABCD are equal. ... (1)

We can now find out the lengths of diagonals.

Ac= [l4—4F +[3=5F = J(0) + (<27 =+0+4 =/1 =2
B0 1= 7F + 2= 6] =-6)" +(=)7 =36+16 =52 = 24/13

Here diagonals of ABCD are not equal. ... (2)

From (1) and (2), we can say that ABCD is not a rectangle therefore it is a parallelogram.

23.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 the point D.
(ii) 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 such that
BQ:QE=2:1andCR:RF=2:1.

(iv) What do you observe?

(Note: The point which is common to all the three medians is called centroid and this

point divides each median in the ratio 2: 1)

W IfA[x, 1), B| s A T | and C| x;, Vs | are the vertices of A ABC, find the

-
- =

coordinates of the centroid of the triangle.
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Alx, )

B(x,y) D Clx, y,)
Ans. Let A (4, 2), B (6,5) and C (1, 4) be the vertices of 4 ABC.
(i) Since AD is the median of /4 ABC.

.. D is the mid-point of BC.

- =
- £
1

_ T6+1 S+40 |
.. Its coordinates are . —.
22 ) 272

- - | [ |
S S -

[ Y

-

(ii) Since P divides AD in the ratio 2 : 1

- =
- %
1

2r—+1xd 2x—+1x2 |
4 3

11 113
. Its coordinates are = ] = =] —,— |
2+1 2+1 373 )
(iii) Since BE is the median of /A ABC.
.. Eis the mid-point of AD.
_ (4+1 2+—1~‘: (5 ~1;
.. Its coordinates are ) = —.3
L2 02 ) 127
Since Q divides BE in the ratio 2 : 1.
."-. 5 5 1 6 i
P — = - | - ~,
| S0 a3 h1ks | 111
.. Its coordinates are = ] = —,—
2+1 241 | 1373

&
S

Since CF is the median of 4 ABC.
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.. F is the mid-point of AB.

_ fd4+6 2+5) U7
.. Its coordinates are — =

l:-.-"l
b -

] !
- - 5
e & e e

Since R divides CF in the ratio 2 : 1.

.. Its coordinates are

2% 5+1x1 <75 L1
+1

(iv) We observe that the points P, Q and R coincide, i.e., the medians AD, BE and CF are

-
f

concurrent at the point ? ] ? | . This point is known as the centroid of the triangle.

(v) According to the question, D, E, and F are the mid-points of BC, CA and AB respectively.

_ , (X +X Yyt
.. Coordinates of D are - g > = |

-
£y =

Coordinates of a point dividing AD in the ratio 2 : 1 are

- - = -

' o
lg+2 —— | 1y +2 —==
| I | . |

[ER]

: [ tx Wty
The coordinates of E are = = -

.. The coordinates of a point dividing BE in the ratio 2 : 1 are
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Similarly the coordinates of a point dividing CF in the ratio 2 : 1 are

fg+x+x vty
3 3

LFE]

£y

[t tx Yty
" 3 3 )

"

[F)

Thus, the point is common to AD, BE and CF and divides them

in the ratio 2 : 1.

.. The median of a triangle are concurrent and the coordinates of the centroid are
Tttt Yty ty

3 : 3

LFE]

-,
!
1
I
|.
.

[
£y
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