Coordinate Geometry

( Fastracl« Revision )

» Cartesian System: The system used for describing the
position of a point in a plane with reference to two Fixed
mutually perpendicular lines is termed as the cartesian
system.

In a cartesian system,
(i) Horizontal line XX’ is called the X-axis, while vertical
line YY" is called Y-axis.
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(i) The axes XX’ and YY' divide the plane into four parts
called quadrants.

(i) The perpendicular distance from the Y-axls measured
along the X-axis is called x-coordinate or abscissa.

(iv) The perpendicular distance from the X-axis measured
along the Y-axis is called y-coordinate or ordinate.
(v) (0, Q) is the origin.

» Distance Formula: The distance between two points
A(x,, v;) and B(x,, y,) in the cartesian plane is given by

AB = \[(x, - %1)2 + (3 — ¥;)?

or AB = \[(X; — %,)2 + (¥~ ¥5)?

(i) Thedistance of apoint P(x, y) fromthe originis \/XE +yj.

(i) Three points are collinear, if sum of two sides is equal to

third slde.
» Section Formula for Internal Division: IF P(x, y) divides
the line segment joining A(x,, y;) and B(x;, ¥;) Internally In
the ratio m: n, then
_ mx, +nx,
 m+n

n B
/2'}:2)
m
A P

(% + ¥4)

and y="221"

X =
m+n

» Mid-point Formula: If P(x, y) is the mid-point of A(x,, y;)
and B(x;, y;), then

.vf=£1%:"r5‘-'-.ant:lJ.ar=£‘%}L

Knowledge B&OSTER \

1. In a triangle, sum of lengths of any two sides is
greater than the length of third side.

2. A triangle is right-angled trlangle iff sides of
triangle satisfy Pythagoras theaorem.
Or A triangle is right-angled, if sum of squares of
any two sides Is equal to square of third largest
side.

3. A triangle [s equilateral iff its all sides are equal
in length.

4. A triangle is isosceles Iff its any two sides are
equal in length.

5. A triangle is right-angled isosceles iff its two
sldes are equal In length and all its sides satisfy
Pythagoras theorem.

6. A quadrilateral is a parallelogram iff its opposite
sides are equal in length but the diagonals are
not equal.

/. A quadrilateral Is a rectangle [ff its opposite sides
are equal and dlagonals are also equal.

8. A quadrilateral Is a rhambus iff its all four sides
are equal but the diagonals are not equal.

9. Aquadrilateral is a square iff its all sides are equal
and diagonals are also equal.

10. In parallelogram, rectangle, square and rhombus,
dlagonals bisect each other.

11. If the vertices of a triangle are A(xy, y4), B(x3, ¥3)
and C(xz, ys), then centrold of a AABC s

: xi+x2+x3 j,a’1+j.»’2+.',«’3
é_e) 3 ' 3

e




& Practice Exercise

'@ Multiple Choice Questions N

Q1 The distance of the point (3, 5) from X-axis

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

Q9.

Q 10.

(in units) is: [CBSE SQP 2023-24]

a. 3 b. —3 &5 d -5

The distance of the point (—6, 8) from origin is:
[CBSE 2023]

a. 6 b. -6 c. 8 d. 10

The distance between the points (3, 0) and (0, -3)

is: [CBSE 2023]

a. 2V3 units b. 6 units

C. 3 units d. B\E units

The distance between the points (_75,7) and

)

a. 3 b: 2 C. 4 d. 9
If the distance between A(k, 3) and B(2, 3) is 5, then

the value of k is:
a. 5 b. 6

[CBSE 2023]

€ 7 d. 8

If the point (x, y) is equidistant from the points
(2,1) and (1, -2), then:

a x+3y=0 b. Ix+y=0

c. x+2y=0 d 3x+2y=0

The points (-4, 0), (4, 0) and (0, 3) are the vertices
of a/an: [CBSE 2023]

a. right triangle
c. equilateral triangle

b. isosceles triangle
d. scalene triangle

The points (2, 4), (2, 6) and (2+4+/3,5) are the

vertices of:

a. an equilateral triangle
b. an isosceles triangle
c. aright triangle

d. aright angled Isosceles triangle

The distance between the points (acos 0+ bsin 6,0)
and (0, a sin 6 — b cos 0) is:

a. &%+ b b.a+b
c. & -B d. '402+b2

The area of the triangle formed by the line

X
= +-§ =1 with the coordinate axes is: [CBSE2023]

1

]
— [, = d 2
a. ab b. Zﬂb Z ab ab

Q1.

Ql2

Q 13.

Q4.

Q 15.

Q 16.

Q17

Q 18.

Q19.

Q 20.

The centre of a circle is (2a, a — 7). If the circle
passes through the point (1, —9) and has diameter

10\5 units, then the value of a is:

a9 b. -3 ¢ 3 d

if A(3,4/3),B(0,0) and C(3,k) are the three
vertices of an equilateral triangle ABC, then the

[CBSE 2021 Term-I]
c 3

d ¥z

ABCD is a rectangle whose three vertices are (4, 3),
(4,1) and (0, 1). The length of its diagonal is:

b. /5 units

i %:_}:units d. %units

If the vertices of a parallelogram PQRS taken in
order are P(3, 4), Q(—2, 3) and R(-3, —2), then the
coordinates of its fourth vertex S are:

[CBSE SQP 2022-23]
& =2~1) b. (-2,-3)
c (2,-1) d. (1,2)
Points A(—1, y) and B(5, 7) lie on a circle with centre
[CBSE 2021 Tarm-1]

d. -2,-7

+ 3

value of k is:

a. 2 b. —3

d. Z24/5 units

0(2,—3y). The values of y are:
a.l, -7 b. -1,7 c. 2,7

if P(—1, 1) is the mid-point of the line segment
joining A(—3, b) and B(1,b + 4),then b =
a. l b. -1 el d O

In what ratio does the point P(3, 4) divides the line
segment joining the points A(1, 2) and B(6, 7)?
a.l:2 H: 243 C.3:4 d 1:1

If the point P(6, 2) divides the line segment joining
A(6, 5) and B(4, y) in the ratio 3 : 1, then the value

of y is: [CBSE 2020]
a. 4 5.3 o d. 1

If A(4,-2), B(7,—2) and C(7, 9) are the vertices of a
AABC, then AABC is: [CBSE 2021 Term-l]
a. equilateral trlangle

b. isosceles triangle

c. right angled triangle

d. Isosceles right angled triangle

In what ratio does X- axis divide the line segment
joining the points A (2,—3) and B (5, 6)?
[CBSE 2023]

a. 2:3 B, 251 C.3:4 dl:2



Q21

Q 22.

Y-axis divides the line segment joining the points

(-6, 2) and (2, -6) in the ratio: [CBSE 2023]
.13 B 3.2 € 301 g 253
Point P divides the line segment joining

R(-1, 3) and S(9, 8) in ratio k : 1. If P lies on the line
X —y+ 2 =0,then value of k Is: [CBSESQP 2021 Term-I]
a. 2/3 b. 1/2 c 1/3 d. /4

-) Assertion & Reason Type Questions N

Directions (Q. Nos. 23-27): In the following questions, @
statement of Assertion (A) is followed by a statement of
Reason (R). Choose the correct option:

Q23.

Q24.

Q 25.

Q 26.

a. Both Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of Assertion (A)

b. Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A)

c. Assertion (A) Is true and Reason (R) is false
d. Assertion (A) Is false and Reason (R) is true

Assertion (A): The distance between the points
(cos 6, sin 0) and (sin 0,— cos 0) is 2 units.

Reason (R): The distance between two points
A(xy, y1) and B(xy, y;) is given by

AB = [(xy —x1)? +(y2 - 1)

Assertion (A): The point P(—4, 6) divides the join of
A(-6, 10) and B(3,-8) in the ratio 2 : 7.

Reason (R): If the point C(x, y) divides the join of
A(x4, y1) and B(x,, y;) in the ratio m : n, then

Q27.

Assertion (A): The coordinates of the centroid of a
triangle whose vertices are (0, 6),(8,12) and (8, 0),

n i 4
—,3 |
are[ 3 ]

Reason (R): Coordinates of the centroid of a triangle
whose vertices are (x4, ¥41), (X3, ¥3) and (x3, y3), are

[x1+x2+x3 y1+y2+y3]

3 3

- Fill in the Blanks Type Questions N

Q 28.

Q 29.

Q 30.

Q3L

Q 32.

The angle subtended by joining points A(3, 0) and
B(0,—2) to the origin point is ................

If the point P(k— 1, 2) is equidistant from the points
A(3, k) and B(k, 5), the value of k is/are.................

The coordinates of a point on X-axis which is
equidistant from the points (-3, 4) and (7, 6), are

Suppose AB is a line segment and points P and Q
are nearer to A and B on a line segment AB such
that AP = PQ = QA, then P divides the line segment
in'the ratio ..o

The point which lies on the perpendicular bisector
of the line segment joining the points A(-2, -5)
and B(2, 5) I8 ...cc.ocianin

'J True/False Type Questions N

mx- + nx my, +n i
x =—2 1 and y= Y271
m-+n m+n
Assertion (A): The point (0, 4) lies on Y-axis. Q34.
Reason (R): The x-coordinate of the point on
Y-axis is zero. [CBSESQP 2023-24]
Assertion (A): The coordinates of the points which Q35.
divide the line segment joining A(2, —8) and
1 23
B(-3,-7) into three equal parts are 33 and
4 Q36
37 3
Reason (R): The points which divide AB in the ratio  Q37.
1:3and 3 :1 are called points of trisection of AB.
Solutions
(c) We know that, the perpendicular distance 2.

from X-axis measured along the Y-axis is called
y-coordinate.

The distance of the point (3, 5) from X-axis
= Numerical value of y-coordinate

=5 units

The distance between points P(a sin ¢, 0) and

Q(0,—a cos ¢) is a.

The ratio in which the line segment joining the

points (-3, 10) and (6,—8) is divided by (-1, 6) is 2/7.
[NCERT EXERCISE]

If the vertices of a triangle are A(xy, y4), B(x3, ¥3)

and C(xs, y5), then the centroid of a AABC is:

{x1+x2+x3 yi+y;+ys

3 3

If three points are collinear, then area of triangle Is
not zero.

If point P divides the line joining A and B in the
ratio 1 : 1, then point P is the mid-point of AB.

(d) Given, (—6. B) = (x,, yy) and origin = (0, 0) = (x,. v5)
~. Distance of the point (—6. 8) from the origin

= Y0 =, 4y, — )

= \/(U+E:]2 +(0-8)?

=+/36+64 =100 =10



3. (d) Given. (3. 0) = (x,, v,) and (0. =3) = (x5, v5)
:. Distance between the points (3. 0) and (0.-3)

= \/(XZ "X|}2 +(')*’2 _y])Z

= J(0-3)%+(=3-0)% =/9+9 = 3J2 units.

B. (a) Let ABC be the triangle whose vertices are A(2. 4).
B(2.6) and (2 3. 5).

G- TiP:

1 In an equilateral triangle, all sides are equal.

AB=(2-2)%+(6-4)2 =402 + 22 =2
BC=y(2+y3 -2)2 +(5-6)>
-
[—%1?)":(@»@) o (VBR+(12 b =2
and  AC=y(2+43-2)% +(5-4)

.. Distance between the points (“2"-7) and (‘”2‘-7'} :\I(NE)Z +(1)2 :JZ = 2

We have, AB=BC=AC=2
Hence, AABC is an equilateral triangle.

9. (d) The distance between polints P(a cos 0 + bsin 0. 0)
and Q(0. a sin @ — b cos 0) Is given by

PQ =sf(uc05fa+ bsing -0)% +(0-asiné + bcos )

2 2 2 2
cos 8+ b“sin“6+ 2abcosOsing
— 1/(4+U=2. HJ

Here,

=y =) + vy -y

[

+a?sin?6+b%cos26-2abcos6sind

5. (c) The distance between A and B Is

- Joz(co52 0 +5in?8) + b%(sIn® 6+ cos” 6)

AB =+f(k-2)% +(3-3)?
J :-.ng + b2 (--sin0 + cos?0 = 1)

= (k-2)% =5 (given)

In an isosceles triangle, any two sides are equal.

Squaring on both sides, we have (k — 2)% = 25

10. (b) Glven equatlon of line Is 24 % = A1)

a

T The above eq. (1) Is the Intercept form of a line,
which cut X-axis at point (o. 0) and Y-axis at paint
= k=215 (Q. b).
= k=7o0r—3 ¥
. (a) Let the points be P(x. y). A(2. 1) and B(1.— 2). 5
Since. P is equidistant from A and B. X38Ob
AP = BP
B D
= AP*= sz X' = A{E };}(
= (x=22+(y-D? =(x-D*+(y +2)°
=i xz—-ﬁx+4+y2—2y+1mx2—2x+1+y2+£|y+4 Y
- _bx—2y=—2x+by From figure, OA=a
and OB=b
= 2x+6y=0 1
- x+3y=0 .. The area of the triangle AOB = = Base x Helght

. (b) Let ABC be the triangle whose vertices are
A (=4, 0),B (4.0) and C (0, 3).

TiP

1.

=1 0Ax0B=ab
2 2

(d) Let O(2a. a—7) be the centre and A(1, —9) be any
point through which circle passes.

Here  AB=y(4+4)2+(0-0)2 = (8)2+0=8
BC=1(0-4)?+(3-0)2 =\16+9 =25 =5
Qe A(l, - 9)
and  AC=\(0+4)+(3-0)2 =\16+9=25=5 (28.3-7)

We have. BC=AC=5
Hence, AABC Is an Isosceles triangle.



U

U

o 0 U U

2(0A)=10y2 (- Dlameter = 2 x radius)

0A=5{2
0A2 = (5¢2)2 = 50

(2a-1)?

+(a-7+9)? =50

402 +1-4a+0% +4 +4a =50

502 =50-5=45

0% =9
g=:%d

12. (c) Given vertices of an equilateral triangle are

A(3.4/3).B(0.0) and C(3,k).

TiP

All sides of an equilateral triangle are equal.

=

=

AB BC

J(o-

3)?

P =4(3-0F
J9+3=49+k2
12 =9+ 12

Squaring on both sides. we have

4.3).B

12=9+k? = k?=3

k=3

2 Let thE three vertices of rectangle ABCD be

1) and C(0.1).

@P

Each adjacent sides of a rectangle intersect at right

ang!e

A4, 3)

(0, 1)C

B(4, 1)

TR!CK

In a right angled triangle, the square of the hypotenuse
[s equal to the sum of the squares of the other two sides.

In right AABC.

Length of dlagonal AC= J(D AV (1=3)%

(by Pythagoras theorem)
=16+ 4 =20 = 24/5 units

14. (c) Letcoordinates of fourth vertex of a parallelogram

be S(x. ).

P(3, 4)

8}}@ y)

Q(-2, 3)

R(=3, —2)

G- TiP-

T In a parallelogram, dlagonals intersect at mid-polnt.

- Mid-point of PR = Mid-point of QS

3-3 4-2) (-2+x 3+y
= 2 2 JF 2 T2
(—2+x 3+y

. 1) = ;
5 1= =555
Equating the coordinates both sides.

—-2+Xx . 3+V

0= J=
2 2
= X=2,y=2-F=a-]

Hence. coordinates of fourth vertex Is S(2. —1).

15. (b) Since, OA and OB are the radii of a circle.
(S, 7)B
0A? = 0B?
=5 (-1-2)% +(y +3y)? = (5-2)% +(7 + 3y)?
= 9+16y2:9+49+9y2+42y
= 16y% —9y? —42y —49=0
- 7y% —42y-49=0
= v’ -6y-7=0
I=7x1

Here we taken 7 and 1 as a factor of 7.

; So, middle term —6=1—-7.

17.

~ y2—7y+y—?m0

= yy—=7)+1(y—7)=0

= (y+1)(y-7)=0

= y+1=0 or y—7=0

— y=—] ar y="7

(b) Since. P (=1, 1) is the mld -paint of line segment

1
jolning A(=3. b) and B(1, b + 4).
)= (-3+1 b+b+4]

11
- 2

Equating y-coardinate, we get

2b+4

[ = 1=b+2

=% b= -

(b) Let P(3, 4) divides the |oin of A(1. 2) and B(6. 7) in
the ratio k: 1.

6k +1

K+ 1

-. Coordinates of P are =3

- 6k+1=3k+3=>k=§-



1B.

~TR!CK \

If P(x, y) divides the line segment joining A(xy, y,) and
B(x,, y7) internally in the ratio m : n then

Tk+2
=14
k+1

and

WL Tl b :k:%

Hence, the required ratio is %:1 e, 2:3.

(d)

mxs + nNx
x:( 2+ 1Xq

_ My, vy
m+n )

m+n

19.

20.

21.

p(&2)2(3x4+1x5‘3xy+1x5]

3+1 3+1

B 12+6 3y+5 _ 9 Jy+5
4 4 2 4

On comparing y-coardinate,

y+5

b = dysh=H= =]

(c) Glven vertices of a trlangle are A(4, -2). B(7. -2)
and C(7.9).

AB=+(7-4)2 +(-2+2)2 ={32+0=3

Now,

E!C:J(?—?}z +(9+22 =y0+12 =T

and  CA=(4-7)? +(-2-9P =|(-3)2 + (1)

=9 +121=+/130
Here we see that AB » BC » CA

Now (AB)? +(BC)? = (3)% + (1)?
=9+121=130
= (CA)?

Hence, triangle ABC Is a right angled triangle.

(d) Let the X-axis divides the join (2. —3) and (5. 6) in
the ratio k: 1.

Then Y-coordinate of X-axis is zero.
6k-3

=0
k+1

(- kw=)

= 6k-3=0 = kz-é-

= k=-1-f,e,.1:2.
2

(c) Let the Y-axis divides the join (=6, 2) and (2.—6) in
the ratio k : 1. Then x-coordinate of Y-axis is zero.
2l—6
k+1

= 2K

-0 i~}

— O
= k = 3 le.3:%L

NI O

22.

)
G- TiP:
Coordinates of point P divides the line segment joining
the points (xy, y;) and (x,, y,) in the ratio m : n is

(a

mx, +nx, my, +ny;
" m+n

m+1ri

23.

24,

25,

26.

Since. P divides the line segment |oining R(=1, 3) and
S(9. 8) in ratio k: 1.

k+1' k+1

. Coardinates of P are [9!-:—1 i 3 }

Since, P Ues on the line x—y+ 2=0.

Then, 9k_1—8k+3+2=[]
k+1 k+1
— Ok—-1—-Bk—3+2k+2=0
2
_—

k=2 = k==
3

(d) Assertion (A): Distance between
A(cos 6. sln 0) and B(sIn 0. —cos 0) Is given by

points

AB = J(SE!’! 8 —c058)% +(—cos8 —sIng)?

B Jginz 6+c0s°6-25InB coso

+c05208+5sin?0 +2sin6 coso

= JZ (sIn?6 + cos26) = /2 units

So, Assertlon (A) Is false.
Reason (R): It Is a true statement.
Hence, Assertion (A) Is false but Reason (R) is true.

(a) Assertion (A): Let P(-4, 6) divides A(-6. 10) and
B(3.-8) in the ratio k: 1.

Then, ’L‘X3+1><(—5)=_4 - kx(—-El]me:E
k+1 k+1

= Jk-6=—4k-4 and -Bk+10=6k+6

= TR=2 = k=% and 14k=4 = k:%

. Required ratio Is 2/7 le.2:7.
So, Assertion (A) is true.
Reason (R) : It Is also true.

Hence. both Assertion (A) and Reason (R) are
true and Reason (R) is the correct explanation of

Assertion (A).

Assertlon (A) : X-coordinate of each poalnt lies on
Y-axls is zero. So, the point (O, 4) always lies on
Y-axis.

Thus, Assertion (A) Is true.

Reason (R): Itis a true statement. Hence. both
Assertion (A) and Reason (R) is true and Reason (R)
s the correct explanation of Assertion (A).

(c) Assertion (A): Let P and Q be the points which
divide A(2. -8) and B(-3., -7) into three equal parts.

® ® * ®
A P Q B
(2, —8) (-3, =7)
AP:PB=1:2

So. coordinates of P



:{1x(—-3)+2x2 1x(-—?)+2><(-8]]

T2 ' 1+ 2
(3B+4 -7-16) (1 23
3 3 3 3
Also, AQ:QB=2:1

. Coordinates of Q
[ 2x(-3)+1x2 2x(-7)+1x(-8)
- 2+1 2+1

(6+2 -14-8B) ( 4 22
1 3 3 || 3 3
So. Assertion (A) is true.

Reason (R): It Is false to say that in trisection point.
polnt divide AB in the ratios 3:Tand 1: 3.

Hence. Assertion (A) Is true but Reason (R) Is false.

27. (d) Assertion (A): The. coordinate of the centroid of
a triangle with vertices (0, 6). (8. 12) and (8. 0) are

0+B+8 6+12+0 3 EE
E 3 3

So. Assertion (A) Is false.
Reason (R): It Is a true statement.

Hence. Assertion (A) is false but Reasaon (R) is true.
28. Let O = (0, 0) be the orlgin.

0A=4(3-0)2+(0-0)? =3

0B=4(0-072 +(0+2)% =2

and  AB=4(3-0)2+(0+2)% =\B+4 =413

: AB? = 0A? + 0B?
. AB subtend right angle at origin.

29. - AP = BP

— AP? =BP? (by distance formula)
(k=1-3)2 +(2-K)? = (k-1-K)? +(2-5)2
= (k=4)? +(2-K)? =(-1)* +(-3)?
= k? +16—Bk +4+ k% —4k=1+9
= 2k? =12k +10=0
= k? -6k +5=0

~TR!CK ;

“2 8 =5 %l

Here we will take 5 and 1 as a factor of 5.

Also. let A=(-3.4)andB=(7.6)
% AP =BP
= AP? = Bp?

= (x+3)2+(0-4)% =(x-7)%+(0-6)
(by distance formula)
X% +94+6x+16=x%+49-14x+36

=
=5 20x =60
= X=3
. Point is P(3. 0).

- { S

TiP:

A polint lies on the perpendicular bisector of AB Is equal
to the mid-point of AB.

\ So, middle term—6=—5—1.

k% —Sk-k+5=0

klk—5)-1(k=5) =0

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

b 0 Ul

G-TiP:

T Ordinate of each point on X-axis is always zero.

Let required point be P(x. 0).

A | B
(-2, -5) j 2. 5)

Perpendicular bisector of AB = Mid-point of AB
=[-2+2' -5+5} (0.0

2 2
33. The distance between points P(a sin ¢, 0) and
Q(0.—acos ¢) is

PQ =-J(U~usin 6)° + (- acos ¢ —0)?

= Ja?sin2 g+ 02 cos2 ¢ = a2 (sin? ¢ + cos2 )

=‘J02x1=0

Hence, given statement is true.
34. Let point P divides the line segment AB in the ratio

[-sin?0+cos?0=1)

k1.
k 1
i & i
A P B
(-3, 10) (-1, 6) (6, —8)
‘ _[6k-3 -Bk+10
-. The coordinates of P —[ kol kel ]
6k—-3 -Bk+10
-1.6) = ;
= ( ) {RH k+1 ]

Equating the x and y-coordinates on both sides, we
get

s 6::]3 -~ 6 = —Bkk++1‘iD
= —k-1=6k-3 and 6k+6=-Bk+10
— Tk=2 and T4k =4
=5 Kk % and kzz
7 7
Hence. given statement Is true.
35. True 36. False 37. True



@Q Case Study Based Questions N

Case Study 1

According to medical science and research,
keeping an aquarium in the house helps in treating
stress, anxiety and health problems associated
with blood. It also provides visual stimulation
that boost your focus and creativity. A sketch
of an aquarium is drawn, which is given in the
following figure.

S R
E F(x|8)
A B
H G
D C
P Q
Considering P as origin, solve the following
quesrions.
Q1. The coordinates of H are:
a. (4, 2) b. (4. 3) c (24) d. (4, 8)
Q 2. Distance of the point G from the Y-axis is:
a. 3 units b. 4 units
C. 5units d. 9 units
Q 3. Length of side HG =
a 6 units b Junkts: © E!% units d. 9 unlts
Q4. The length of diagonal FD and the value of x,
respectively are:
a. 8 units, 4 b. V8 units, 5
c. V15 units, 9 d. V61 units, 9
Q5. IfQis considered as origin, then the coordinates of
mid-point of BC are:
a. (-1,4) b. (1, 6) c (6,7) d. (6,-1)
. Solutions .
1. We are given that P is origin.
. Coordinates of H are (2. 4).
So. option (c) is carrect.
2. Coordinates of G are (9, 4), therefore distance of G

from Y-axis =9 units.
So. option (d) is correct.

3. Coordinates of H are (2, 4) and coordinates of G are
(9. 4).

Thus, GH = \/(9—2)2 +(4-4)% = \/72 +0 = 7units

So, option (b) is correct.

4. Coordinates of D are (4. 2) and coordinates of F are
(9. 8).

= X = 9
Also, length of diagonal FD = \/(ﬁi ~9)2 +(2-8)°

= 25+ 36 = 61 units

So, option (d) is correct
5. If O Is origin. then
Coordinates of B are (1. 6) and of C are (-1, 2).

0 812 (1

Now. mid-point BC =(

So. option (a) Is correct

Case Study 2
Pacific Ring of Fire
The Pacific Ring of Fire 18 a major area 1n the basin
of the Pacific Ocean where many earthquakes and
volcanic eruptions occur. In a large horseshoe
shape, it 1s associated with a nearly continuous
series of oceanic trenches, volcanic arcs, and
volcanic belts and plate movements.

mmme= () hnvy kruh

Fault Lines

Large faults within the Earth’s crust result from
the action of plate tectonic forces, with the largest
forming the boundaries between the plates. Energy
release associated with rapid movement on active

faults is the cause of most earthquakes.
A strike-slip fault

A normal fault

Positions of some countries in the pacific ring of fire
1s shown 1n the square grid below.



A Bx + By =16
= X+ Yw 2
[ . ) So. option (b) Is correct.
" )
4 AT 3,
1 ;3:"'“ ?\/ 2 - -
oL I TN TiP:
O S e E et The coordinates of a point P(x, y) which divides the line
17 11 TH P segment joining the points (x4, ;) and (x,, y,) internally
:_fg-mg“ﬁan ,,3[ _,’%%f 4 HE“E in the ratio my : my are
._..ﬂ | O = Ry 1] Fon
1T T 12 MyXy T Xy WY+ fhYy
Y, my+my Mg+,
Based on the above information, solve the following The point which divides the line |oining the Country
questions: [CBSE SQP 2021 Term-1] P(1. 3) and Country Q(2. 7) in the ratio k: 1ls.
Q1. The distance between the point Country A and 2k+1 7k+3
Country B is: k+1' k+1

a. 4 units b. 5units ¢ 6 units d. 7 units

Q 2. Find a relation between x and y such that the point D it i

(x,y) is equidistant from the Country Cand Country D: 3. 2k +1 n 7k+3 -9-=0
a xX—y=2 b. x+y=2 k1 k+1
C 2x—y=2 d 2x+y=2 = 6k+3+7k+3-9k-9=0 [ k=-T)
Q 3. The fault line 3x + y—9 = 0 divides the line joining - dile_F=h
the Country P(1, 3) and Country Q(2, 7) internally in
the ratio: — k = 3
a.3:4 b. 3:2 4
e d4:3 . Required ratio Is 3 : 4.
Q 4. The distance of the Country M from the X-axis is. So. option (a) Is correct.
a. 1units b. 2 units 4. From the figure,
C 3 units d. 5 units coordinates of the point M = (2. 3)
Q5. What are the co-ordinates of the Country lying on ~. The distance of the Country M from the X-axis
the mid-point of Country A and Country D? = Perpendicular distance of the point M from the
a. (1,3) b. (2,9/2) X-axis = 3 units
c (4 5/2) d. (9/2,2) So. optlon (c) Is correct.
= 5. From the figure,
Solutions o

(E?_‘Tip ard

1. From the figure,

coordinates of polnt A = (1, 4) T Mid-point of the segment joining the points (xy, y1)
and coordinate of point B = (4. 0) (X2 Y2) Is {Xl ~% N1y }
s 2 2
TP

Coordinates of the point A = (1, 4)

Distance between two points (xy,y,) and (x;, y3) Is
: and coordinates of the point D = (3, 5)

)2

\j(*’z —x1) + (2=

143 445 |4 9
Now. mid-point DFAD={ ; ; '2" }: {E'E}
So. distance between country A and country B

= J(4=12 +(0+4) = V9+16 = V25 = 5 units =(z§]
So, option (b) Is correct. .
2. From the figure. . Required coordinates of the country lying on the
coordinate of paint C=(7.1) mid—point of Country A and Country D Is (22]
and coordinate of point D = (3, 5) 2
Given, the point P(x, v) is equidistant from Country C So. option (b) Is correct.
and Country D. Case Stlid\,' 3
CF;= DP2 Alia and Shagun are friends living on the same
(Pe=0P (By distance formula) street in Patel Nagar. Shagun's house is at the
(x=7)%+ (y=1)%= (x=3)? + (y - 5)° intersection of one street with another street on
X2+ 49— 14x+y? +1-2y which there is a library. They both study in the

=x?+9-6x+y*+25-10y same school and that 1s not far from Shagun’s



house. Suppose the school 1s situated at the point
O, i.e., the origin, Alia’s house is at A. Shagun’s
house is at B and library is at C.

Y
A
44
3 °A
2...
1 °B oC
X' — % + : —t— X
-1 0 1 2 3 4
-1+
\
'Y'f
Based on the above information, solve the following
questions: [CBSESQP 2023-24])

Q1. How faris Alia's house from Shagun's house?
Q 2. How far is the library from Shagun's house?

Q 3. Show that for Shagun, school is farther compared
to Alia's house and library.

Or

Show that Alia's house, Shagun's house and library
for an isosceles right triangle.

. Solutions o

1. The coordinates of Alia's house and Shagun's house
are A (2. 3) and B (2. 1) respectively.

The distance between (x; y;) and (x5 ;) Is .

\/(Xz & X]]E +(V2 _V1)2

\ J
.. Distance of Alia's house from Shagun's house is,

BA=(2-2)2+(3-17 = (07 + (27

=+v0+4 =2 units.

2. The coordinates of Shagun's house and library are
B (2. 1) and (4, 1) respectively.
Distance of Ubrary from Shagun's house Is.

BC = \/(4 -2)2+(1-1)

= \/(2)2 +(0) = V4 +0 = 2units.

3. The coordinates of school. Alia's house, Shagun's
house and library are O(0. 0). A (2. 3). B (2. 1) and
C(4.1)

Now. BA =y(2-2)2 +(3-12 =(0)% +(2)2

=\J0+4 =2 units.
BC=(4-22+(1-12 = ()2 +(0)?
-VJ4+0=2units.
and B0 =1(0-22+(@0-12 =(-2)2 +(-1)?
=4 +1=/5units.

TR!CK

Here, BO is greater than BA and BC.
For Shagun, School (0) Is father than Alla's house (A)
and library (C). Hence proved.

Or
The coordinates of Alia's house, Shagun's house and
library are A (2. 3). B (2. 1) and C (4, 1) respectively
using distance formula,

AB= (2212 +(1-3) = (02 +(-2)?
= \J0+4 =2 units.
BC = \(4-22+(1-12 = /(22 + (0)?
=4 +0 = 2 units.
and CA =\(2-4) +(3-1) = J(-2)2 + (2)2

—\M+4m\/§:2\5unit5.

In, Isosceles right triangle ABC, right angle at B.

AB? + BC? = AC? and AB = BC.

Here, ABZ + BC?2 = (2)2 + (2)°=4 + 4 = B = CA? and

AB = BC.

Therefore, A. B and C form an Isosceles right triangle.
Hence proved.

Case Study 4

Ql
Q2.
Q3.

All of the persons know that smoking is injurious
to health. So, some college students decided to
start a campaign. To raise social awareness about
hazards of smoking, they started “NO SMOKING”
campaign. Some students were asked to prepare
campaign banners in the shape of triangle which is
as shown in the figure:

Y
104
- p
81
7 NO
61 SMOKIN
5-
41
3t Q R
3
1-
x‘_o_;,12345573910 X

v
Based on the above information, solve the
following questions:
Find the coordinates of the mid-point of Q and R.
Find the area of the triangle POR.
Find the point on X-axis, which is equidistant from
points O and R.

OR
Find the centroid of the triangle POR.



° Solutions ¢

1. The coordinates of the vertices of Q and R are (2, 3)
and (9. 3) respectively.

~TR!CK \
The mid-point of the line segment joining the points
[ XXy Yty
(X, y1) and (x3,2) ss[ =41 1}
\ >
2+9 343 11
. - — ; = —3
. Mid-point of Q and R [ > > } {2 ]

2. The coordinates of the vertices of P, Q and R are
(6.9). (2. 3) and (9. 3) respectively.

Now. base of the APQR = QR :\/(9—2)2 +(3-3)°
=449 +0 = 7 units.

and height of the APQR = Perpendicular distance
from the vertex x P to the base QR = (9 — 3) = 6 units.

. Area of APQR =%><base x height

%xne = 215q. units.

3. Let polnt on X-axis be P(x, O)

Then (QP)? = (PR)?
(x -=2)* +(0-3)% =(9-x)? +(3-0)?
—= xZ4+4-bx+9=Bl+x%-1Bx+9
l4x =77
N
= g
2

1
- Point on X-axis is 3-'3'

Or
The centroid of a triangle with vertices (xy, Y1), (X3,Y3) and

) X1+X2+X5 y1+y2+y3
(X?:ryi) IS Z : L

N

(
~. Centroid of the APQR 6+2+9+ 9+3+3]

) 3 3

_(17 15]=[1? 5)
\ 3 3 3
Case Study 5
On Annual Sports Day of a school, parallel lines
have been drawn with lime powder at a distance

of 1 m from each other in a rectangular shaped
school playground. 80 plastic cones have been

placed at a distance of 1 m from each other along

Ql
Q2.
Q3.

PY as shown in figure. Pushpendra runs -i—[h the

distance PY on the 3rd line and post a yellow flag.

Pankaj runs %th the distance PY of the 7th line

and posts a blue flag.

Based on the above information, solve the

following questions:
1 A

[t 2 R W

P12 345678 9101L

Find the coordinates of the yellow flag.
What is the distance between both the flags?
If Raman has to post a green flag exactly halfway
between the line segment joining the two flags,
where should he post his flag?

OR
If Raman change his position and post a green flag
at a point between the line segment joining the
two flags, then find the coordinate of the green
flag which divides the line segment internally in
the ratio 1 : 2.

Solutions °

%th the distance PY =%m =20m

~. Coordinates of yellow flag = (3. 20)

—;-th the distance PY=E;_—Dm=1Em

. Coordinates of yellow flag = (7. 16) Distance
between both flags

=\(7-3)2 +(16-20)2 =4/(4)2 +(~4)?
—\16+16 =432 =42 m

Position of green flag = Mid-point of yellow and blue
flag

_(3£7.20+16)_(10 36)_ 5 1q)
2 ' 2 2" 7

Hence. Raman should post his green flag at 18 m on
5th lne.

Or
Given points : (3. 20) and (7. 16)

Here, x,=3, y,=20, x5 =7, y5 =16
and ratio my:m, =1:2
Let the point of division be P(x. y):



Then from division formula;

_ MhX5 + MyX, My + My,
X= m, +m and ¥ = M, +m
] 2 1 2
Ix7+2x3 13 1x16+2x20 56
— — and 'yl’: —
142 3 1+2 3

Therefore. the coordinate of the green flag is

1 56
33

‘\QD Very Short Answer type Questions N

QL

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

Q9.

Q10.

Find the distance of the point P(-3, 4) from the
X-axis.

Find the distance of a point P(x, y) from the origin.
[CBSE 2018]

Find the distance between the points (a, b) and
(—a, -b). [CBSE2019]
Find the value of a, so that the point (3, a) lies on
the line represented by 2x — 3y = 5. [CBSE 2019, 17]

Find the value of x for which the distance between
the points A (x, 2) and B (9, 8) is 10 units.
[CBSE2019]
Find the value (s) of y for which the distance
between the points A (3, —1) and B (11, y) is
10 units. [CBSE 2023]

Show that the points (-2, 3), (8, 3) and (6, 7) are
the vertices of a right-angled triangle. [CBSE2023]

The vertices of a triangle are (-2, 0), (2, 3) and
(1, —3). Is the triangle equilateral, isosceles or
scalene? [CBSE 2023]
Find the coordinates of a point A, where AB is
diameter of a circle whose centre is (2,—3) and B is
the point (1, 4). [CBSE2019]

Find the value(s) of ‘¥’ so that PQ = QR, where the
coordinates of P, Q and R are (6, —1), (1, 3) and
(x, 8) respectively. [CBSE 2023]

'/ Short Answer type-I Questions \)

QL

Q2

Q3.

Q4.

Write the coordinates of a point on X-axis which is
equidistant from the points (-3, 4) and (7, 6).
Prove that the points (3, 0), (6, 4) and (-1, 3) are

the vertices of a right-angled isosceles triangle.

[CBSE2016]
The x-coordinate of a point P is twice its
y-coordinate. If P is equidistant from Q (2, -5) and
R (-3, 6), find the coordinate of P. [CBSE2016]

Find the coordinates of the point which divides the
line segment joining the points (7,—1) and (-3, 4)
internally in the ratio 2 : 3. [CBSE 2023]

Q5.

Q6.

Q7.

Q8.

Find the ratio in which P(4, m) divides the line
segment joining the points A(2, 3) and B(6, —3).
Hence find m. [CBSE 2018]
A line intersects Y-axis and X-axis at points P and
Q, respectively. If R (2, 5) is the mid-point of line
segment PQ, then find the coordinates of P and Q.
[CBSE2023]
The mid-point of the line segment joining A (24, 4)
and B (-2, 3b) is (1, 2a +1). Find the values of a and
b. [CBSE2019]
Find the ratio in which the line segment joining the
points A (6, 3) and B (-2, -5) is divided by X-axis.
Also find the coordinates of this point of X-axis.
[CBSE2023]

'@@ Short Answer Type-Il Questions N

Q1L

Q2.

Q3.

Q4.

Q5.

Q6.

If the point P(x, y) is equidistant from the point
A(a + b,b —a) and B(a— b, a + b), prove that bx = ay.

[CBSE2016]
If the point Q (0, 1) is equidistant from the points
P (5,-3) and R (x, 6); find the value of x. Also, find
the distance PR. [CBSE 2023]

If P (9a — 2, — b) divides line segment joining
A (3a + 1,-3) and B (8a, 5) in the ratio 3 : 1, find
the values of aand b. [NCERT EXEMPLAR; CBSE 2016]
Y) divide the

24
In what ratio does the point (E'

line segment joining the points P(2, —2) and
Q(3, 7)? Also find the value of y. [CBSE2017]

if the mid-point of the line segment joining the
points A(3,4) and B(k, 6) is P(x,y) and x + y— 10 =0,
find the value of k. [NCERT EXEMPLAR; CBSE 2020]

Two vertices of a AABC are given by A(6, 4) and
B(—2, 2) and its centroid is G(3, 4). Find the
coordinates of the third vertex C of AABC. [U.Imp.]

) Long AnSWer Type Questions N

QL

Q2.

Q3.

Q4.

Show that the points A (1,7),B (4,2),C(-1,-1) and
D (—4, 4) are vertices of the square ABCD.
[CBSE 2023]
Name the type of quadrilateral formed, if any of
the following points (-1, -2), (1, 0), (-1, 2) and
(=3, 0). Also give reason for your answer.
[NCERT EXERCISE, U. Imp.]
Show that the points A (-3, 2), B (-5, -5), (2, —3)
and D (4, 4) are vertices of a rhombus ABCD. Is it
also a square? [CBSE 2023]
Prove that the points A (-1, 0),B (3,1),C(2, 2) and
D (-2, 1) are the vertices of a parallelogram ABCD.
Is it also a rectangle? [CBSE 2023]



Q5. IfA(2,-1),B(3,4),C(-2,3)and D (-3,-2) are four Q6. fA(-2,1),B(a,0),C(4,b) and D (1, 2) are the vertices

points in a plane, show that ABCD is a rhombus but of a parallelogram ABCD, find the values of a and b.
not a square. Find the area of the rhombus. Also, find the length of its sides. [CBSE2018]
[Solutiuns ]
\4
Very Short Answer Type Questions TiP-

"[‘ The distance between (x4, y1) and (x,, y3) IS

\{(Xz -x1) (v - 1)’

G- TiP:

T‘ The perpendicular distance from the X-axis measured

along the Y-axis is equivalent to ordinate. = (9-x7*+(8-2)?=100
= 81+ x*—18x+36=100
A - 2 —1Bx+17 =0
= =17 +)x+17=0
3, 4) PO~ = x(x=17)=1(x=17)=0
' 4 = (x=17) (x=1)=0 = E=NT
E Hence. the values of x are 1and 17.
X o} > X 6. By using the given condition.
L AB =10
= (AB)? = (10)?

Distance of the point P(-3. 4) from the X-axis
= Ordinate of point P (=3, 4) = 4 units

2 2
This is also clear from the adjoining figure that the = (8)"+ (yz +1+2y) =100
distance of P from X-axls Is 4 units. =  B4+y’+2y+1=100

3 =3 V2 +2y—35=0
TR'!CK = Y +7y-5y-35=0

(By splitting the middLle term]
The distance between two points [s = yly+7)=5(y+7)=0

= (M-=3)?+(y+1)?=100

d= \/(d:ﬁerence of abscissa)® + (difference of ordinat )? = (y+7N(y=-5=0
\ v, . y = —?. 5
Distance between P(x v) and orlgin Le. O(0. 0) Is Hence. the values of y are -7 and 5.
given by, pQ = f{D— x)2+(0— y)2 = @+ 2. 7. Let the pointsare A (-2,3),B(8,3) and C (6, 7).

Which are the vertices of AABC.

3. Distance between (a. b) and (—a. -b) Is given by
Now AB =/(8+2)? +(3-3)% =(10)? + (0)? =10

d=(-0-a)? +(~b—b)?

BC = (6-8)% + (7-3)?
=\/(—2‘)2 -1-(4)2 =4+ 16 =@=2\E

and CA=y(-2-6)% +(3=7)?

— J(=20) +(-2b)?

ZJ.:..DZme =2m units.

4,
G- TiP: (-8 +(4)* =64 +16 .80 445

Every solution of the linear equation is a point lying on ' AB«BCw«=CA

the graph of the linear equation. But BC2 4+ CA2 — (2\[5);_ N (4@)2
Since (3. a) lies on 2x -3y = 5 =20+ 80 =100 = (10)? = AB?

R L= |l S e = S0. by Pythagoras theorem, A ABC Is a right-angled
= S triangle Le. the given points are the vertices of a
= — =B — G right-angled triangle. Hence proved.
Hence | B. Let the points are A (—2.0). B(2. 3) and C (1. —3) which
‘ 3 are the vertices of AABC.
>- By using the o f”.lgd“"””' Now AB = J(2+27 +(3-0)% = (4)2 +(3)2 =169

== (AB)? = (10)° =V25=5.



BC =y(1-2)2 +(-3-3)2 = (<12 +(-6)% = 1+36 =\/37

and CA=y(-2-12 +(0+3)2 =/(-3)2 +(3)?

=J9+9=118=3V2.

.~ ABw BC=» CA
~. AABC s a scalene triangle i.e., the given points are
the vertices of a scalene triangle.
9. Let the coordinate of point A be (x,, ).
*.* Centre C of a circle is the mid-point of AB.

g-TiP:

i Centre of a circle is the mid-point of its diameter.

(1 y1) A .
Ci2,~3)

B (L 4)

1 4
. Mid-point of AB E[xg §ali ]

2
X1 +1 y+4
2-3)=[L— -
B ( )[ i }
On equating x and y-coordinates, we get
2:x1+1 s _3_3;]-1-4
2
=2 Xy=4-—1 and w=—6-—4
=> Xy 3 and y,=-10

Hence, coordinate of point A is (3, — 10).
Short Answer Type-l Questions

1. Let the required point on X-axis be P(x; 0).

Since, required point is equidistant from the points
A(=3. 4) and B(7, 6).

~TR!CK \

The distance between (xy, y;) and (x5, ¥3) Is

Sz~ + -1

\ /
PA = PB
::-f—a xl +(4— D)E J(7- X) (6—0)2
= J9+xE+6x+16 =49 +xE—14x +36
= x?+6x +25 =x{—14x +85
(squaring on both the slides)
=5 6x;+ 14x, =85 - 25
- 60 _
=3 20=60 = X =350 3

Hence. the required coordinates are P(3.0).
2. Let A(3.0). B(6. 4) and C(-1. 3) be the given points.

Then, AB = /(6 —3)2+(4—0)2
= \/?Jr-é? =/9+16 = /25 =5 units.

TiP:

T In a right-angled isosceles triangle ABC,

AB =AC, BC? = AB% + AC?
or BC=AC. AB® = BC% + AC?
or BC=AB, AC? = AB? + BC?

BC=/(-1-6)?+(3—4)2

~TR!CK :

The distance between (xy, y;) and (xy, y3) is

J("z

= (=72 +(-1) =

=@=5\5unit5
and AC = /(-1-3)2+(3—-0)2

./ )2+ (3)2 =/16+9 =25 =5 units

—x) ) +yy - 1)

49 41

Here. AB = AC
and BCZ = AB? + CA?2
(by Pythagoras theorem)
ie. (5/2)2=52+5%2=25+25 =50
— 50 =50

Hence. given triangle is a right-angled Isosceles.

Hence proved.
3. Let the y-coordinate of P be k. then its x-coordinate
will be 2k by given condition.

So. the coordinates of P, Q and R are (2k. k). (2. -5)
and (-3. 6) respectively.

According to the given condition, PQ = PR
= PQ?= PR’
~TR!CK \

The distance between (xy, y1) and (x3, y;) is

'J(Xz —X1)2 + (¥ —}’1)2-

= (2=2k)? +(—5— k)2 = (=3 — 2k)? +(6— k)?
— 4+ 4k? — Bk + 25 + k% + 10k

= 9+ 4k?%+12k + 36 + k% — 12K
= Bk?+2k+29 =5k?+45

= 2k=16
- k =% - k=8
Hence. coordinates of P are (2 x 8. 8) i.e. (16. B).
4,
Here. Xy=—4, v =
X=0.yy=6andmy:m, =2:3.
~TR!CK 1

The coordinates of a point which divides the line segment
joining the points (xy, y,) and (x5, y;) internally in the ratio

_ MiXa *bXy s vl
M4 . MMy dre m1+m2 ! m1+m2
\ V.
° 5 °
A 2z R 3 B
(xu FJ {xb 'J"'J}



By section formula,

R (x.v)= myXy +MyX m]yzjmzy]‘
s my+my  my+my

_(2(=3)+3x7 2x4+3x(-1))
2+3 2+3 )

(o my=2.my=3)
—6+218-3 155)
:( 5 5 ):(?EJ:(M

R(x y)=(3.1)
5. Let the ratio In which the line segment joining A(2. 3)

and B(6,—3) is divided by point P(4, m) be k: 1.

~TR!CK )

The coordinates of the point P(x, y) which divides the Line
segment joining the points (xy, y1) and (x,, y;) internally

M Xy +MhXy My, +Mhy }

in the ratio my : m, are [

m +m; m +my
\, J/
Therefare,
6k+2 -3k+3
P(4.m)=P :
L) [RH k+1 ]
L o -0 4 -]
(2.3) A K D 1 B (6. - 3)
On comparing both slides. we get
W Ghi2=tktd o k=2 = k=]
k+1
-3k +3 _ =3(1)+3 o
and ] o m e (< k=1)
_-3+3 _0_
2 30

Hence. required ratiois 1: Tand. m=20

6. We know that the coordinates of the polnts at X and
Y-axes are (x. 0) and (0. y) respectively.

@TiPs

( ® The ordinate of each point lying on X-axis is zero.

® The abscissa of each point lying on Y-axis is zero.

Let the coordinates of the points P and Q be (O, b)
and (a. 0) respectively.

Mid-point of PQ Le.R = (2. 5) (given)

Hence, the coordinates of P and Q are (0. 10) and
(4. 0) respectively.

7. By using given conditions. coordinate of mid-polint of
A (20.4) and B (<2.3b) = (1. 20 + 1)

G- TP
The coordinates of the mid-point of the line

segment joining the points (xy,y,) and (x;, y;) are
[x]+x2 y]+y2}

2 2

O+o0 b+D)E(2‘ 5)

e 2 )
L%
(a b
= 33 =(2.5) (using mid-point farmula)
\
a_ b__
= 5 2 and > 5
a=4 and b=-10

20—2 4+3b)\
= (F5===22 = (1 20+
~TR!CK 1
The mid-point of the line segment joining the points
(xy, ¥1) and (x5, y5) is il il W4l
7 2
\ i
On equating the coordinates of x and y both sides,
we get
20_2:1 and 4+3b=20+1
2
= 20-2=2 and 4+3b=4a+2
= 20=4 and 2+ 3b=4a
= g=2 and 2+3b=4x2
= a=2 and idb=6
= a=2 and B=2

Hence, values of cand bare 2 and 2

B. Let any point on X-axis be P(x. 0). Let point P (x. 0)
divides the line joining points A (6, 3) and B (-2, -5)
in the ratlo k: 1.

TiP

Ordinate of each point on X-axis Is always zero.

K 1
(6. 3)A P (x, 0) B (—2.-5)
By using internal division formula,
-2k+6 -5k+3
di fP= ;
Coordinate o ( o P ]

~TR!CK g

The coordinates of the point P(x, y) which divides the line
segment joining the points (x4, yy) and (x,, y;) internally

MX; +MhXy Myy; +MhY, ]

in the ratio my : m; are [

My L Gl
\ g
| ' —2k+6 -5k+3)
d U)_[ k+1 ° k+] ] -()
-5k +3 3
0= —-5k+3=0 g2
=5 P => + = k :
Hence, required ratio is 3 : 5.
- From eq. (1),
-2k +6
= .2
k+1 (2)

Put Kk =% in eq. (2). we get

3
~2XE*6  _gi3n 24

X = = = £

3 3+5 8
=+1
5

Hence. coordinate of point P on X-axis is (3, 0).



Short Answer Type-ll Questions

1. Glven. PA=PB
= (PA)? = (PB)?

~TR!CK \
The distance between (xy, y1) and (x3, ¥3) Is
J(xz -x1)" +(y; - y1)*

= ((a+b)—x)? + {ui.‘:é—qr:.t}—y]‘2
= {(a—b)=x)? +{(a+ b)—y)?

= (a+b)? +x2-2(a+b)x +(b-a)? +y*-2(b-a)y

=(a—b)*+x?—2(a—b)x+(a+b)* + y?
—2(a+b)y
=—2(6+ bB)x—2(b—a)y=—2la—=Db)x—=2(a+b)y
[-- (a=b)? = (b—0)?]
—(a+b)x+(b—ao)y=(a—b)x+(a+b)y
= (a+b-a+b)x=(a+b-b+a)y

=% 2bx=2a0y = bx = ay

Hence proved.
2. Glven.Q (0.1) Is equidistant from P (5-3) and R(x. 6).

= PQ =RQ
= PQ‘ =RQ’
- (0—=5)?+ (1+3)% = (0 - x)? + (1-6)*
(By distance formula)
- 25+16=x%+ 25
= X=16=x=%4

.. Coordinates of point R are (+ 4, 6).

Now. distance PR = \/(4 -5)? +(6+3)? (when x=4]
- (=2 +(9)2 =\h+81

= B2 units

or distance PR = \/(—ii ~5)2 +(6+3)2 (when x = 4]
~ J(-9)2 +(9)? = /B1+8B1
= /2x81=9y2 units.

3. Glven that point P(9a —2.-b) divides AB In the ratio

3z,
AP:PB=m:n=311
L & B T
A 3 P 1 B
(a+1.-3) (9a — 2.-b) (Ba 5)
~TR!CK 1

The coordinates of the point P(x, y) which divides the line
segment joining the points (xy, y,) and (x,, y;) internally

mIXZ +m2X1 m1y2+m2y1
m +m, ' my+m

in the ratio my : m, are

gu_2=3x(aa)+1><(35+l)
= 3+1
= (90—-2)x4=24a+30+]
=5 36a—-B8=27a+1
=5 36a0-270=1+8= 9a0=9
=i=
= 0 3 1
and Vzrny2+ny1
m+n
_b=3><5+1::<(—3)
= 3+1
b J5—3 12 o
== Z . 3 = b=-3

Hence, the values of dand bare 1and -3 respectively.
4. Let the ratio in which the line segment joining

P(2.-2) and Q(3.7) is divided by paint (% y)be k1.

~TR!CK :

The coordinates of the point P(x, y) which divides the line
segment joining the points (xy, ¥y) and (x5, y;) internally

@-TiP:

L >

Using section formula for internal division.
_ mxy+nx)
m+n

—— _ MX; +MXy Mhy; +Mhy,
in the ratio my : m; are mom, | m +m
(24 ) [3k+2 Th=2
ok W T
& k & ’I @
= 24 Q
(2.-2) (7.) (3.7)
On comparing both sides, we get
3k+2 24
kel 11 =3Bk+22=24k+ 24
= Slowd: = Je=n
9
==
nd e (9) _14-18 _ -4
k+1 Z+] 2+9 1T
S
Hence. the required ratio is 2:9 and the value of y
—4
s —=

m
5. Glven, mid-point of the line segment |oining the
points A(3. 4) and B(k. 6) is P(x. y).
A P B
(3. 4) (x. y) (k. 6)

T The coordinates of the mid-point of the line
segment joining the points (xy,y1) and (x;, y;) are

(xi-rxz y1+y2]

2 2

. Using mid-point formula.

&+EE5

T and y=

Xe= >




Now, put the above values of x and y in the

equation
x+y—=10=0
L W [
= k+3=5x2=10
= ke10-3=7
: R=17

6. Let the coordinates of third vertex C be (x5, y3).

Given. A(6. 4). B(=2. 2) and G(3. 4) are the two
vertices and a centrold of AABC respectively.

~TR!CK \

[fthevertices ofatriangle are (x1,y1).(X2.Y7) and (xz,ys),then
Xy +Xg+ Xy Yy+Yy+ y;]
[ 3 -

\ »

centrold of the triangle [s (

The coordinates of centrold of a triangle are given as.

+ X, + G-==2) X
x=22T2778 3= EH s
3 2
= 9=4+ x5 = x3=9-4=5
+ vy +
- y:k’l 3;:? Y3
442+
= 4=—7 y3:>12=6+y3

= Bfg = 12 —_— E - 6
Hence, the coordinates of the third vertex C of AABC
are (5, 6).

Long Answer Type Questions

1. Given. points are A (1. 7). B (4. 2). C (-1. -1) and
D (4. 4).
To identify that ABCD is a square, we have to find its
edges or sides.

Now. AB = \/(ﬁl ~1)?+(2-7)* (By distance formula)

=32 +(-5)7 =v9+25=34.

~TR!CK :

Distance between (x4, y1) and (xs, y;) is

N —x)2 + (v, - 1)

BC = (-1-4)7 + (12 = (-5 +(-37
=25+9 = \34.
€D = (4 + 12+ (4412 = (-3 +(5)2

=J94+25 =134

and DA = \J(1+4)2 +(7 - 4) = /(5)2 +(3)?

=25 +8=+34

Here, we see that AB = BC = CD = DA
It means given ABCD may be formed either square
or rhombus.

Now we further determine the diagonals. so that
exact shape of figure will be clear.

G- TiP:

Now diagonal of a quadrilateral are
AC=\(A1=12 +(1-7 = (-2)2 +(-8)?
=4 +64 =68 = 2J17

and BD = (4 —-4)% +(4—2)
= \/(-El)2 +(2]2 =64 +4 = @
- 2J17

Here, AC=BD

¥ In a square ABCD, AB = BC = CD = DA and diagonal
T AC = diagonal BD.

It means, glven points formed a square having all
sides are equal and diagonals are also equal.
Hence proved.

2. Given vertices of a quadrilateral are A(-1, -2). B(1. 0).

C(-1. 2) and D(-3 . D).

To Identify the type of quadrilateral we have to find

its edges or sides.

Now sides of a quadrilateral are

AB = Jﬂ +1)2 +(0+2)? (Using distance formula)

~TR!CK :

Distance between (xy, yy) and (x5, y3) Is

G- TiP:

J(’fz —x1)t +(y; -y

=22 +(2)2 =Va+4 =242

BC = y/(-1-1)2 + (2-0)?

—\(22+@P =ara=23

CD=(-3+12+(0-2)
(22 + (=272 =a+4 =242
DA = J(-l +3)2+(-2-0) =(2)? +(-2)?

s\4+4=242

Here we see that AB = BC = CD = DA

It means given quadrilateral may be either square or
rhombus.

Now we further determine the diagonals, so that
exact shape of figure will be clear.

Now diagonals of a quadrilateral are

AC=\(-1+12+(2+2)? =042 =4
BD = \(-3-1% + (0=0) =4(-4)2+0 =4

AC = BD

and

and

Here,

"r,-'n a square ABCD, AB = BC = (D = DA and

dlagonal AC = diagonal BD.

It means. given vertices of a quadrilateral is a square
having all sides are equal and dlagonals are also
equal.




3. Given points are A (-3. 2). B (-5

-5), (2 -3) and
D (4. 4).

To identify the type of quadrilateral. we have to find
its edges or sldes.

Now. AB = \{(_54.3)2 .._(_,5_2)2 = \/(—2)2 +(_7-)2
=V4+49 =53  [By distance formula)

BC=\(2+5)2 +(-3+5)2 = /(7)2+

- J49+4 =53
(0 =\(4-2)2 +(4+32 =21 +(7)2 = V4+49
SNEE]
and DA =\(-3-42+2-4)% = (-7)? +(-2)?
=49+ 4 =53,

Here, we see that AB = BC = CD = DA.

It means given quadrilateral may be either square or
rhombus.

Now we furthar determine the digonals. so that
exact shape of figure will be clear.

Now. diagonals of a quadrilateral are

AC=(2+3)2 +(-3-2)% = |(5) +(-5)2
=v25+25 5\/_
and BD=\(4+5) +(4+5)2 =(9) +(9)?

-J/B1+81=9\2

Here. AC = BD.
It means, given paints formed a rhombus having all
sides are equal but dlagonals are not equal

Hence proved.
Rhombus ABCD does not form a square because Its
diagonals are not equal in length while square have
equal dlagonals Inlength as well as all four sides are
equal in length also.
. Glven points are A(-1. 0). B (3. 1). C( 2. 2) and
D (-2.1).
To Identify the type of quadrilateral we have to find
its edges or sldes.

Now.  AB=y(3+1)% +(1-0)7 = (4] + (1)
(By distance formula]

=\16+1=\17
BC=(2-3)7 +(2-1? = ()7 + (1)
)
(D =(=2-2)2 +(1-2)? = {(=4)2 +(-1)2
= 16+1\17
and DA =y(-1+2)2 +(0-1) ={(1)? + (-1

1+1=2.

Here we see that AB = CD and BC = DA.
It means given quadrilateral may be either
parallelogram or rectangle.

~TR!CK .

The distance between (xy, y,) and (x, ¥3) IS

Now, we further determine the diagonals, so that
exact shape of figure will be clear.

Now. diagonals of a quadrilateral are
AC=(2+1)2 +(2-0) = J(3)2 +(2)?

=v94+4 = \/ﬁ
and BD e (=2-3)%+(1-1)2 = /(=5)? + (O)?

-J25+0=5.

Here. AC « BD

It means . given points formed a parallelogram
having opposite sides are equal but diagonals are
not equal Hence proved.

Parallelogram ABCD does not form a rectangle
because its diagonals are not equal in length while
rectangle have equal diagonals in length as well as
opposite sides are also equal.

ABe(3-22 +(4+1) =12+ 52
= 1+ 25 = /26 units
A (2.-1) B (3.4)

5 83
LT
X0
¢ it
L4 5
%

D {=3,-2) ¢ {2 9)

J(Xz —X1)2 + (3 —V1)2-

BC=J(~2——32+(3—4)2
= (-5)2+(-1)? = 25+ 1= /26 units
CD:J_3+2 +(-.2~3)2

= /(=1)2+(-5)2 = /1+25 = /26 units

and DAEJ(2+3)2+(—1+2)2
=/52+12=/25+1= /26 units

Here. AB = BC=CD=DA = /26 units

Now, AC=(-2=2)2 +(3+1? = /(- 4)2+42
=J/16+16 = /32 = 42 units

and BD=y(-3-3)2+(-2-4)?

= {(~6)2+(-6)
=36 +36 =4/72 =642 units
So. AC=BD

In a quadrilateral. if the diaganals are not equal but
sides are equal. then quadrilateral is a rhombus,
while In case of a square, dlagonals are equal




Hence. given quadrilateral is a rhombus but not a
square. Hence proved.

~TR!CK N

Area of rhombus = -};— x dy x d,

| where dy and d, are diagonals.

-. Area of rhombus ABCD

J « ACXBD

2
=%>< 42 x 62 =24 sg. units

1]

Hence, the area of rhombus ABCD is 24 sq. units.
6.

TiPs:

e Diagonals of a parallelogram bisect each other at a
point.

e In a parallelogram, the length of opposite sides are
equal.

In parallelogram. coordinates of mid-point of

diagonals AC and BD are equal
(=2 1) A B (2. 0)

(1,2) D C (4.b)

—2+4 1+b _ a+1 2+0
2 2 )\ 2" 2

(using mid-point formula)

(e

and ]+b=’|
2

::>1=2

= 2=0a+] and 1+b=2

= @=2—1=l] and B=2-—-1=]

So. the coordinates of B and C are (1. 0) and (4. 1)
respectively.

TR!CK

The distance between two paoints (xy, yq) and (x5, y;) is

d= J(df)jference of a::rbs.*:;r'sm;')2 + (difference of rmr*t:f‘r'mme)2

Now,
AB=/(1+2)>+(0-1)% =y/32+12 = /10 units
DC = AB = y10units
(Opposite sides of a parallelogram are equal)
and AD = /(1+2)2+(2-1)2 =/32+12 = /10units
BC = AD = /10units

Hence. DC = AB =10 units and BC = AD =10 units.

& Chapter Test

Multiple Choice Questions

Q1. If the points A (4,5) and B (x, 4) are on the circle
with centre C(2,2), then the value of x is:

a. b b. 6 C 2 d: 3

Q2. The distance between the points A(0, 6) and
B(0, 2) is:
a. 8 5.6 C 4 d. 2

Assertion and Reason Type Questions

Directions (Q. Nos. 3-4): In the following questions. a
statement of Assertion (A) is followed by a statement of
Reason (R). Choose the correct option:

a. Both Assertion (A) and Reason (R) are true and
Reason (R) is the carrect explanation of Assertion
(A)

b. Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A)

c Assertion (A) is true but Reason (R) is false

d. Assertion (A) is false but Reason (R) is true

Q 3. Assertion (A): The value of y is 6, for which the
distance between the points P(2,—3) and Q(10, y)

is 10.
Reason (R): The distance between two points
A(xy, y1) and B(xy, ;) is

AB=(xy —x1)? +(yz - y1)? .

Q4. Assertion (A): The distance of the point (2, 11)
from the Y-axis is 2 units.

Reason (R): The distance of the point (x, y) from
Y-axis is x unit.

Fill in the Blanks

Q5. The distance of the point (5, —4) from X-axis is

Q 6. The image of a point (—4, 5) with respect to Y-axis
LR — :

True/False

Q7. If the vertices of a parallelogram taken in order are
A(-1, 6),B(2,-5) and C(7, 2), then the fourth vertex
is (4, 1).

Q 8. The ratio in which the point divides the line joining
the points A(1, 2) and B(-1, 1) internally in the

o215 (12)
ratio 1 . 2 IS 3:3

Case Study Based Question

Q9. The class X students of a school in Rajinder Nagar
have been allotted a rectangular plot of land for
their gardening activity. Sapling of Mango are
planted on the boundary at the distance of 1m
from each other. There is a triangular grassy lawn
in the plot as shown in figure.
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Based on the above figure, solve the following
questions:

() What will be the coordinates of the vertices of
APQR if Cis the origin?

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

If A is the origin, then find the perimeter of APQR.
OR

If A is the origin, then find the coordinates of the
point M on PR such that PM: MR =2 :1.

Very Short Answer Type Questions

(iii)

Q10. Find the distance between the points (1, 0) and
(2, cot 0).

Qll. K the coordinates of the mid-point of the line
segment joining (-8, 13) and (x, 7) is (4, 10), then
find the value of x.

Short Answer Type-l Questions

Q12. Show that the points P(9, 0), Q(9, 6), R(—9, 6) and
S (-9, 0) are the vertices of a parallelogram.

Q13. If the distance between the points (2, —2) and
(-1, x) is 5, then find the possible values of x.

Short Answer Type-ll Questions

Q14. If vertices of a AABC are A(7, 3), B(5, 3) and
(3,-1), then find the length of the median through
vertex A.

11

the line segment joining the points P(2, —2) and
Q(3, 7)? Also find the value of y.

24
Q15. In what ratio does the point (—, y] divide

Long Answer Type Question

Q16. Points A (-1, y) and B(5, 7) lie on a circle with
centre C(2, —3y). Find the value of y. Also, find the
radius of the circle.



