Coordinate Geometry

( Fastracl« Revision )

» Cartesian System: The system used for describing the
position of a paoint 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.

Y
A
Y-axis (Ordinate)
Poslitive
X-axls
O [(0,0) (Absclssa)
X = > X
- —
Negative Positive
lNegatlvE
Y
v

(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 Ffrom the X-axis measured
along the Y-axis is called ycoordinate or ordinate.
(v) (0, 0) Is the origin.

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

AB = (x, — x,)? + (3 - y1)?

or AB=J(x1—x2}2+Ly1—y2}z

() Thedlstance ofa pointP(x, y) fromthe originls s/P + y2 :

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

third side.
» Section Formula for Internal Division: If P(x, y) divides
the line segment joining A(x,, y;) and B(x;, y5) internally in
the ratlo m: n, then

mx5 + Nx my, +n

m+n m-+n
n B
/2' }"3)
m
A P

(% ¢ ¥q)
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» Mid-point Formula: If P(x, y) is the mid-paint of A(x,, v,)
and B(x;, y»), then

xle-;x? andy=y];y3

Knowledge BGOSTER \
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 triangle iff sides of
triangle satisfy Pythagoras theorem.
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 is 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 [sosceles iff its two
sides are equal in length and all its sides satisfy
Pythagaoras thearem.

6. A quadrilateral is a parallelogram iff its opposite

sides are equal in length but the dlagonals are
not equal.

7. A quadrilateral is a rectangle iff its opposite sides
are equal and diagonals are also equal.

8. A quadrilateral is a rhombus 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 dlagonals are also equal.

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

11. If the vertices of a triangle are A(xy, y;), B(x5, ¥3)
and C(xs, y=), then centroid of a AABC is

- Xy v X, + Xy Y tY,+Ys
& s

FN
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& Practice Exercise

' M“ltlp'ﬂ Choice Questions N

QL

Qa

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

Q9.

Q 10.
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The distance of the point (—6, 8) from X-axis is:
[CBSE 2023]
d. 10 units

a. 6 units b. =6 units c¢. B units

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

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

(x, y) is 5 units from the origin. How many such

points lie in the third quadrant? [CBSESQP2023-24]
a. 0 b. 1
G d. Infinitely many

If the distance between A(k, 3) and B(2, 3) is 5, then

the value of k Is:

a. b b. 6 c. 7 d. B

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

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

b. isosceles triangle
d. scalene trlangle

a. right triangle
c. equilateral 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 0,0)
and (0, a sin 6 — b cos 6) is:
a. & + b b.o+b

c. o’ - b d.

The area of the triangle formed by the line

X
; +% =1 with the coordinate axes is: [CBSE2023]

a? + b2

1

C. ZGD d. 2ab

a. ab b. %ﬂb

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:
b. -3

i 3

a. 9

c. 3

QLL K A(3,4/3),B(0,0) and C(3,k) are the three

Qle.

Q13.

Q4.

Q1S.

Q16.

Q17.

Q 18.

Q 19.

vertices of an equilateral triangle ABC, then the
value of k Is: [CBSE 2021 Torm-l]

a. 2 b. —3

& i\g d. ‘\/_

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

3. 24/5 units b. -Jgunits

: units d £ units
"5 5
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]

a (-2.-7) b. (-2, -3)

c. (2,-1) d. (1,2)

If the segment joining the points (a, b) and (c, d)
subtends a right angle at the origin, then:

a. ac-bd=0 b. ac+ bd=0

c. ab+cd=0 d. ab-cd=0

Points A(—1, y) and B(5, 7) lie on a circle with centre
0(2,-3y). The values of y are: [CBSE 2021 Term-I]
a. 1,-7 b. -1,7

o Zod d. -2,—7

Iif P(—1, 1) is the mid-point of the line segment
joining A(—3, b) and B(1,b6 + 4),then b =

a. 1 b. -1

C. 2 d. 0

In what ratio does the point P(3, 4) divides the line
segment joining the points A(1, 2) and B(6, 7)?

a. 1:2 b. 2:3

C. 3:4 g, ]

The coordinates of the circumcentre of the triangle
formed by the points O(0, 0),A(a, 0) and B(O, b) are:

a. (a. b) b. (%%]

; [%%] d. (b. o)

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 B 3 ol d. 1
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Q 20.

Q2l.

Q22

Q23.

Q 24.

Q 25.

If A(4,-2), B(7,—-2) and C(7, 9) are the vertices of a
AABC, then AABCis:

a. equilateral triangle
b. isosceles triangle

c. right angled triangle

[CBSE 2021 Term-I]

d. isosceles right angled triangle

The ratio in which the X-axis divides the line
segment joining the points (-2, 3) and (6,-7) is:
[CBSE 2023]

d. 113 0. 337 d 1:2

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:

[CBSE SQP 2021 Term-I)
a. 2/3 b. 1/2 c. 1/3 d. 1/4

The points A, B and C are collinear and AB = BC. If

the coordinates of A, B and C are (3, a), (1, 3) and

(b, 4) respectively, then the values of a and b are:
a. 2and -1 b. 1and -2
c. Tand 2 d. =1and -2

The base BC of an equilateral AABC lies on the
Y-axis. The coordinates of C are (0, —3). If the
origin is the mid-point of the base BC. What are the
coordinates of A and B? [CBSE 2021 Term-I]

a. A(3.0).8(0.3) b. A(+343.0).B(3.0)
¢ AtA3.0.80.3)  d. A(—/3.0).B(3.0)

The equation of the perpendicular bisector of line
segment joining points A(4, 5) and B(-2, 3) is:

C. o4

[CBSESQP 2021 Term-]
b. 3x+2y-7=0
d 3x+y=7=0

a. 2x-y+7=0
C 3x=-y=7=0

-4y Assertion & Reason type Questions N
Directions (Q. Nos. 26-30): In the following questions, a

statement of Assertion (A) Is followed by a statement of

Reason (R). Choose the carrect option:

Q 26.
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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
Reas on (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 Reasan (R) Is true

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

Reason (R): The distance between two points
A(x1, y1) and B(x,, y;) is given by

AB =4(x, —x1)2 +(y2 - y1 )

Q27.

Q 26.

Q 29.

Q 30.

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

m+n

X mx, +nx4
m+n

and y =

Assertion (A): If the coordinates of the mid-points
of the sides AB and AC of AABC are D(3, 5) and
E(—3, —3) respectively, then BC = 20 units.

Reason (R): The line joining the mid-points of two
sides of a triangle is parallel to the third side and

equal to half of it. [CBSE SQP 2022-23]

Assertion (A): The coordinates of the points which
divide the line segment joining A(2, —8) and

1 23
B(—3,—7) into three equal parts are (? —?‘) and

Reason (R): The points which divide AB in the ratio
1:3and 3 : 1 are called points of trisection of AB.

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

17
= sl

Reason (R): Coordinates of the centroid of a triangle
whose vertices are (xq, y4), (X3, ¥3) and (xs, y3), are

(11“‘"‘2 tX3 Y1tYatY3 ]
3 ’ 3 '

-&) Fill in the Blanks Type Questions N

Q3L

Q 32.

Q 33.

Q 34.

Q 35.

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

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 ................

The point which lies on the perpendicular bisector
of the line segment joining the points A(-2, —5)
- T o L T S T ——
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'J True/False Tupe Questions \)

Q 36. The distance between points P(a sin ¢, 0) and
0Q(0,—a cos ¢) is a.

Q 37. 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]

Q 38. If the vertices of a triangle are A(xy, y1), B(x3, ¥3)
and C(xs, y3), then the centroid of a AABC s

X1+X2 +x3 y1 +y2 +y3
3 ' 3 '

Q 39. If three points are collinear, then area of triangle is
not zero.

Q 40. If point P divides the line joining A and B in the

ratio 1 : 1, then point P is the mid-point of AB.

Solutions

1. () We know that. the perpendicular distance
from X-axis measured along the Y-axis is called
y-coordinate.

The distance of the point (-6, 8) from X-axis
= Numerical value of y-coordinate
= B units
2. (d) Given, (—6. 8) = (x, yy) and origin = (0. 0) = (xz. )
.. Distance of the point (—6. B) from the origin

= \‘[{Xz - X])z + (Vz - !v’])z

- (0+6)2+(0-8)
=36 +64 =100 = 10

3. (d) Given; (x, y) = (x;, v,) and origin = (0, 0) = (x5, v3)
Also (x. v) is 5 unit from the origin

\/(xz “x|)2 +(V2 ‘“V])z =5

= (0-x)%+(0-y)2=25
= xX*+y%=25
= — x)z + (— V]Z =25 (1)

In third quadrant. the coordinates of the point
= (—x. —y) which satisfy eq. (1).
So. there are infinitely many points Ue in the third
quadrant which satisfy eq. (1).

4. (c) The distance between A and B is

AB =\l(k—2)2 +(3-3)

— 1J(k—2)2 =5

Squaring on both sides. we have (k - 2)? = 25

(given)

k-2=+5
— k=245
= k=7o0r—3

5. (a) Let the points be P(x. y). A(2.1) and B(1. — 2).
Since. P s equidistant from A and B.

AP = BP

Get More Learning Materials Here: &

G- TiP:

— APZ = BP?
= (x=-2P+(y-1P=(x-1+(y+2)

= x%=4x +4+y2—2y+l:x2 —2x+1+y2+4y+4

= —4x—2y=—2x+ 4y
= 2x+6y=0
—" X+ 3y=0

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

TIP

i In an isosceles triangle, any two sides are equal.

AB = (4 +4)2 +(0-0)2 =/(8)> +0 =8

BC=y(0-4)2+(3-02 =\16+9=v25=-5

Here

and  AC=\(0+4)+(3-0)2 =\16+9 =255
We have.BC = AC=5
Hence, AABC is an isosceles triangle.

7. (a) Let ABC be the triangle whose vertices are A(2, 4),
B(2.6) and C(2++/3.5).

T Inan equilateral triangle, all sides are equal.

Here,  AB=4/(2-22+(6-4)2 =402 +22 =2

BC=4(2+43-2)% +(5-6)2
(VB + ()2 e Va =2

and AC=\[(2+J§_2)2 +(5—f4)2

= W32 +()? =4 =2

We have, AB=BC=AC=2

Hence. AABC Is an equilateral triangle.
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8. (d) The distance between points P(a cos 6 + bsin 6, 0)
and Q(0. asin @ — b cos 0) is given by

PQ= -J(UCDSG +bsine-0)? +(0-0sind + bcos 6)?

|0 cos?® 8+ b%sin® 6 + 2abcosBsing
+0%sin0 + b?cos? 0 - 2abcosBsing

= \/Dz(cusz 0+5in®0) + b%(sin? 0 + cos? 6)
:1/02 + b?
4

9. (b) Given equation of line is L9, -(1)
0

(~-sin%0 + cos?0 = 1)

The above eq. (1) is the intercept form of a line,
which cut X-axis at point (6. 0) and Y-axis at point

(0. b).
Y
X' <
:l:"l
From figure. OA=a
and OB=0b

~. The area of the triangle AOB = % x Base x Helght
-1 0ax0B=Lab
2 2

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

A(L -9)

2(0A)=10y2 (- Dlameter = 2 x radius)
- 0A =52
2 2

= 0AZ = (5y/2)2 =50

. (20-1)%+(0-7+9)* =50

- 40° +1-4a+0° +4 +40=50

- 5a% =50-5=45

= DZ‘—“S'

~ F=%3
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G- TiP:

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

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

T All sides of an equilateral triangle are equal.

AB =BC
B J(O-3)2+(0-y3)2 ={(3-0)2 +(k-0)2
o «/9+3=ﬂ}9+k2

iy JE:\}9+RZ

Squaring on both sides. we have
2=9+k* = k*=3

=5 -‘fﬂi‘E

12. (a) Let the three vertices of rectangle ABCD be
A(4. 3). B(4.1) and C(D.1).

TiP

Each adjacent sides of a rectangle intersect at right
angle.

D A4, 3)

(0. 1)C

TR!CK

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

B(4, 1)

In right AABC,

Length of diagonal AC= J(U ~4)% +(1-3)2
(by Pythagoras theorem)
=16 +4 =20 = 2/5 units

13. (c)Letcoordinates of fourth vertex of a parallelogram
be S(x. ).

P(3, 4) 8’(:-; y)

%,

\'\
R(=3, -2)

Q(-2, 3)

TiP-

In a parallelogram, diagonals intersect at mid-point.

. Mid-paint of PR = Mid-point of QS

3-3 4-2) [=2+4x 3+y

= 2 2 )L 2 "2
[—2+Xx 3+y
. or-(Zx2)
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Equating the coordinates both sides,

—2+X , 34y
0= =
2 2
= X=2.y=2-3=-1

Hence. coordinates of fourth vertex is 5(2, —1).
14. (b) Let the coordinates be A(a. b). B (c. d), O(0, D).

A(a, b)
90?
o4 B(c, d)
Using Pythagoras theorem,
AB? = AQ? +BO?
= (c-a)?+(d-b)? =(a-0)? +(b-0)?
+ (e =00 +(d =0y
= c? +a? -2ac+d? +b?-2bd
=a?+b%+c? +d?
= ac+bd =0

15. (b) Since, OA and OB are the radil of a circle.

(5, 7)B

: 0A? = 0B?
= (-1-2)2 +(y +3y)% =(5-2)? +(7+3y)?
s 9+16y? =9+49+9y? +42y

= 16y? —9y?% —42y -49=0

= 7y —42y-49=0
= y?-6y-7=0
~TR!CK 5
. 7=7x1

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

17. (b) Let P(3. 4) divides the join of A(1. 2) and B(6. 7) in

the ratio k: 1.
. Coordinates of P are Ek+1 =3
k+1

2
— 6k+1=3k+3 =>k=§
and ?k+2:q

k+1

2

= Thk+2=4k+4 =}k='§

Hence, the required ratio is %:1 lg:, 23

1B. (b) Since. ZAOB =90° and O Is a point on the circle.

So, AB is a diameter of the circle.

Y
A

B(O, b)

0, (IO —"A(2, O

. Circumcentre is the mid-point of diameter AB

(a+0 0O+b e ab
N2 2 N2
19. (d)

~TR!CK :

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

¥ So, middle term—6 =1 —7.

y? -7y +y—T7=0

Wy=7)+1(y=7)=0
(y+1)(y-7)=0
y+1=0 or y—-7=0
v=—=1 or y=17
16. (b) Since, P (-1, 1) Is the mid-point of line segment
loining A(=3. b) and B(1. b + 4).

(_”):[*BH. b+b+4}

U4 4l

2 2

Equating y-coordinate. we get

_2b+4

1 = I=b+2

= b= -]

o = [ X2t 0y yzmy2+ny1
m+n m+

P(6.2) =[

_|12+6 3y+5) (9 3y+5
4 ' 4 2" 4

3x4+1x6 Ixy+1x5
3+1  ° 3+]1

On comparing y-coordinate,

2:3y+5 =}3V+5E:|B=)V|:|-I

20. (c) Given vertices of a triangle are A(4, -2), B(7. -2)
and C(7.9).
Now,  AB=q(7-4Y+(2+2)? =y32+0=3

BC=4(7-7)2+(9+2)% =y0+17 =T

and CA=(4-7)2+(-2-9)% = (=32 +(-11)?

=9 +121 =+/130

Here we see that AB = BC = CA

(AB)? + (BC)? = (3)% + (M)?
=9+121=130
= (CA)*

Hence, triangle ABC Is a right angled triangle.

Now
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21.

22.

- TP
T Coordinates of point P divides the line segment joining

the points (xy, y1) and (x5, y5) in the ratio m ! n Is
mXE +”X1 myz +Hy1

|

(b) Let the X-axis divides the join (—2. 3) and (6, —7) in
the ratio k: 1. Then y-coordlnate of X-axls Is zero.

=Th+3
=0 o -
k+1 ( )
3 .
=3 -Tk+3=0 = kz? le.3:7

(a)

m+n = m+n }

23.

~TR!CK :

The mid-point of the line segment Joining the points

(x1, y1) and (xy, y5) is (

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

9k—1ak+3]

.. Coordinates of P are [ il kel

Since. P lies an the line x—y+2 =0.
9k-1 Bk+3

Then. - 2=1
& k+1 k+1 *

=5 9k—1—Bk—3+2k+2=0

" =D = k:%

(a) - AB=BC and A, B and C are collinear.

A (3, a) B (1, 3) C (b, 4)
. Bis the mid-point of AC.

i & 2

X1 + X3 y1+y2]
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24,

By mid-point formula.
(1.3):[3+b. a+4}

2 2
On comparing x and y-coordinates, we get

1=3—;b-=; Bl oo Bheend

a+4

and 3= = 0+4=6 = a=2

Hence, a=2and b=-1.

(c) Let coordinates of A and B be (x;, 0) and (0. yy).
Since. O Is the mid-point of M
BC. BNO: yp)

_|g -3
(EI.D)_[EJ. -12—-}

X' - 0 » X
- Coordinate of B(0, .3). cH0,-3)
Since. ABC iIs an equilateral v

triangle.

BCZ = AC?

- (0) +(-3-3)? =(0-x;)* +(-3-0)?
= 0+36=x7+9
— )(’12:2? =3 ':{I::I:}J'B_

Hence. coordinates are A(:I:B\E 0) and B(0.3).

~common] ERR(DR \

Sometimes students make a mistake of considering
the value of x, is only positive, but it may be consider
negative value of x, also. Because A coordinate will be
either on positive X-axis or negative X-axis.

e

25. (d) Any polnt on perpendicular bisector will be
equidistant from the points A(4. 5) and B(-2. 3).

+P(x, y)

A1 4 B
(4, 5) ; (-2, 3)

Let P(x. v) be any point le on the perpendicular
bisector of AB.

AP = BP
= AP? = BP?
= (x=4)2+(y—=5)2=(x+2)*+(y—3)?

(by distance formula)

=N X2+ 16— Bx + 2 + 25 — 10y
=x?+4+4x+y*+9—6y

= 12x+ 4y =28

= Ix+y—7=0

26. (d) Assertion (A): Distance between points
A(cos 6, sin 8) and B(sin 0, — cos 8) is given by

AB = \l(sin 0 —c0s0)? +(—cose - sing)?

B J;inz 8+ cos” 6 -2 sin6 cosh

+c052 9+S|n2 B+ 2sinBcosHh

= JZ (sin?6 + cos28) =2 units

So. Assertion (A) is false.

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

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

Then. k><3+1><(—6)=_q - kx(—E]Hx]D:E
K+1 K+1

=4 Jk-6=-4k—-4 and -Bk+10=6k+6

s ?k:Z:‘Jk:% and ]ilkmilﬁf:(:%—

. Required ratio is 2/7 ie.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).
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28B.

29,

30.

31
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(a) Assertion (A):
DE =4/(-3-3)2 +(-3-5)2

Now

=436 +64 =+/100

=10 units
Since. D and E are the mid-points of the sides of a
triangle.
By using mid-point theorem. the line joining the
mid-polnts of two sides of a trlangle Is parallel to the
third side and equal to half of it.

DEr:E
2

= BC = 2DE =2 x 10 = 20 units

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
Assertlon (A).

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

. —8

Q B
(=3:—=7)

@

A
[2: _'B:l

¢

o AP:PB=1:2
So. coordinates of P
_[!x(—3)+2x2 1><(J)+2x(ﬁa))

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

. Coordinates of Q
:[Zx(—3)+1><2 2><(_7)+1x(_8)J

2+1 241
[6+2 -14-8) ( 4 -22
A 3" 3 )| 3 3

So. Assertlon (A) Is true.

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

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

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

0+8+8B 6+12+0) (16 6
3 ' 3 13

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

Hence, Assertion (A) is false but Reason (R) is true.
Let O = (0. D) be the origin.

0A=y(3-0)2 +(0-0)% =3

0B=4(0-0)2 +(0+2)? =2

AB=y(3-07 +(0+2)2 =B +4 =13

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

and

32. - AP = BP
= AP? =BP? (by distance formula)
oo (k=1=3)%2 +(2-K)% =(k=1-K)% +(2-5)
= (k=4)% +(2-K)* = (-1)? +(-3)°
= k% +16 -8Bk + 4 + k% - 4k =1+9
= 2k? -12k+10=0
= k? -6k +5=0

~TR! CK .

. 5=5x1

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

G-TiP

G- TiP:

LSO, middleterm—6=—-5—-1.

kK2 —Sk-k+5=0

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

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

g U ud

"1'-' Ordinate of each point on X-axis is always zero.

Let required point be P(x, 0).

Also, let As(-3.4)andB=(7.6)
AP = BP
= AP? = BP?

= (x+3)%+(0-4)2 =(x-7)? +(0-6)°
(by distance formula)

= X2 +9+6x+16=x%+49-14x +36
- 20x =60
— x=3
. Paint Is P(3. 0).
34, 1:2

F A point lies on the perpendicular bisector of AB is equal
T to the mid-point of AB.

A -f B
(-2, -5) ' (2, 5)

Perpendicular bisector of AB = Mid-point of AB

2+2 545
=[ S — }:(U.D)

36. The distance between polnts P(a sin ¢. 0) and
Q(0,—acos ¢) is

PQ= J(D— asin ¢)% + (- acos ¢ —0)?

n \/ﬂzsinz¢+ a%cos® ¢ ='J‘5'2(5|ﬂ2¢ +cos”¢)

=ﬂjn‘32x'|=ﬂ

Hence, given statement Is true.

[--sin®8+cos?6=1)
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37. Let point P divides the line segment AB in the ratio

fezl,
k 1

Ly L .

A P B
(-3, 10) (-1, 6) (6, -8)

k-3 -Bk+10

_.Thecnurdinatesufp—{ el el ]
_ (_LE)z[sk—a.-amm]

k+1 k+1

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

get
6k -3 -8k +10
== d 6=
ka1 O K+l
=5 —k-1mbk-3 and 6k+6=-Bk+10
— Thk=2 and 14k = 4
= - and -
7 7
Hence, given statement is true.
38. True 39. False 40. True
-, Case Study Based questions N
Case Study 1
8
7
6 L4
Golu
8
#Gom
4
3 -
Sonu
2 4
Monu
1 Enler
< 1 2 3 4 5 6 7

Sonu went to a lab near to his home for COVID
19 test along with his family members. The seats
in the waiting area were as per the government
norms of distancing during the COVID 19
pandemic (as shown in the above figure). His
family members took their seats which are
represented as black circular dots.

Based on rhe above information, solve the
following questions:

QL

Considering O as the origin, what are the

coordinates of seat of Sonu and Goru respectively?
a. (2,3) and (6, 5)
b. (3, 2) and (5, 6)
c (3,6)and (5, 2)
d. (6,3)and (2, 5)
Q 2. What is the distance between Golu and Monu?

b. Z\E units

d. 45 units

a. Ybunits

C. 5 units

Get More Learning Materials Here: &

Q 3. What will be the coordinates of a point exactly

between Sonu and Goru where a person can be

seated?
59 n 7 9 "
a. |33 b. |35 < (44) d (3

Q4. Find the area covered by Sonu and its members, if

all four seats connected with a rope.

3. Z«E 5g. units b. 410 sg. units
c ZJE sq. units d. 10 sq. units

. If the doctor divides the rope joining Sonu and
Goru in the ratio 1 : 2, then the coordinates of the
seat of the doctor is:

10N 110
a. = b.

g3 33
Solutions
. The coordinates of seat of Sonu and Goru are
(2. 3) and (6. 5) respectively.
So, optlon (a) is correct

. The coordinates of seat of Golu and Monu are
(3. 6) and (5. 2) respectively.

~TR!CK

The distance between (x4, y,) and (x3, y;) is
J(xz - 9"1)2 +(¥2 — 11 ).

] c (4,4)  d (3,4)

Distance between Golu and Monu

" J(5_3)2 +(2-6)° =22 +(4) =E+16

=420 = 2J§unlt5

So. option (b) Is correct.
. The coordinates of a point exactly between Sonu and
Goru = Mid-point of Sonu's and Goru's seat.

~TRICK

The mid-point of the line segment joining the points

X1+ X +ys )
(xq, 1) and (xy, y7) Is 1 z.y1 /2 -
2 2 J
So. option (c) is correct.
4. The coordinates of all four members are Sonu

8 8
——=|=14.4
(2 2] (4.4)
(2.3). Golu (3. 6), Monu (5. 2) and Goru (6. 5).
Distance between Sonu and Monu

=(5-2)2+(2-3)

-\I(B)2 +(=1)% =y9+1=+10units

.‘

e

2+6 3+5
2 2

- TiP
In square ABCD,AB = BC = CD = DA and
-[’ dlagonal AC = diagonal BD.
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. 1 2
Distance between Monu and Goru ° ® ®

~(5-6) +(2-5)% =\1+5 =10 units e Poctor iy
Distance between Goru and Golu Coordinates of the seat of the doctor
/
=\l(3-6)2 +(5_5)2 :\I9+] =\hD e N '|><6+2><2. 1x5+2x3
(142 1+ 2
Distance between Golu and Sonu
'
=J(2-3)2 +(3-6) =179 =10 units . 5;”*, 5’3“5 ]z[‘;‘g]
Distance between Sonu and Goru 4
So. option (a) Is correct.
=(2-6)2+(3-5)2 =\16+4 =20 =25 units Cace & F:.'l 2()
Also distance between Golu and Monu is A5€ H V

A hockey field is the playing surface for the
game of hockey. Historically, the game was
Clearly. the distance between all four members played on natural turf (grass) but now-a-days it
i e arl‘tcl'j d'ag':’“'?“’;’ . eien f”ﬁ; SEE”SL is predominantly played on an artificial turf. It is
connected with a rope. it forms a square with equa rectnigilar in &haps 100 yards by 60 yards. Gezls

Z+/5 units.

length. Le. 10 units. consist of two upright posts placed equidistant
TR!CK from the centre of the backline, joined at the top
[_ Area of square = (slde)? ] by a horizontal crossbar. The inner edges of the

posts must be 3.66 metres (4 yards) apart and the

~. Area covered by Sonu and its members lower edge of the crossbar must be 2.14 metres

- (\10)? =10 sq. units (7 feet) above the ground. Bach team plays with
So, option (d) is correct 11 players on the field during the game including
5. the goalie. Positions you might play include:
~TR!CK . » Forward: As shown by players A, B, C and D.
The coordinates of the point P(x, y) which divides the line * Midfielders: As shown by players E, F and G.
segment joining the points (xy, y1) and (x,, y;) internally * Fullbacks: As shown by players H, I and J.
o the rat _ MyXy +LXy MYy, +ihYy * Goalie: As shown by player K.
n the ratio my - m, are my+my,  my+m, Based on the picture of a hockey field below, solved
\ J the following questions:
Ié
| v g
| B
5ieF
H 4
l 3 :
| 2 i
K [ 1 EHE $9 #
639534 -3 32 -1 1HE2HE 3E A S e thy At e o 1011 1H1 2F1 3 14H15F16: B
! < ° >
1 & S
aJ -2
_iu.G
| —4 oD
i tg HH T v
' L 100 yards >
=5 FEH R
Q1. The coordinates of the centroid of AEHJ are: a.(-3/2.2) b. (2.-3/2)
a. (=2/3.1)  b. (L.-2/3) c (2/3.1) d. (<=2/3.9) c. (2.3/2) d. (-2.-3)
Q 2. If a player P needs to be at equal distances from A Q 3. The point on X-axis equidistant from | and E is:
and G, such that A, P and G are in straight line, then a. (1/2.0) b. (0.-1/2)
position of P will be given by: c. (-1/2.0) d. (0.1/2)

Get More Learning Materials Here : i m & www.studentbro.in



Q 4. What are the coordinates of the position of a player
Q such that his distance from K is twice his distance
from E and K, Q and E are collinear?

a. (1. 0) b. (0.1) . (=2 1) d. (-1.0)
Q5. The point on Y-axis which is equidistant from B
and Cis:
a. (-1, 0) b. (0.-1) c (1.0) d. (0.1)
° Solutions o
1. From figure,

Coordinates of E = (2, 1)

Coordinates of H= (-2, 4)

Coordinates of 1 = (—2. —2)
- TiP

T Centroid of the triangle with vertices (X, 1), (X3, ¥3) and
s ys) is ("1 +Xy+ X3 Yy +Yy+Yz }

3 ’ 3
(24_(_2)4_(_2)' 1+4+(-2)

)3 3

.. Centrold of AEHI]=

\

(
=
3

\
So. optlon (a) Is correct.
From figure.

Coordinates of A = (3, 6)

and coordinates of G = (1, -3)

4,

1
.. Required point Is P[E.U]

So. option (a) is correct
From figure,

Coordinates of point K= (—4. 1)

and coordinates of point E = (2. 1)
Let the coordinates of the position of a player Q such

that his distance from K Is twice his distance from E

be Q(x. y).

Then, KQ:QE=2:1

By section formula.
Q(xly)$f2x2+1x—¢. 2x1+1x1

2+1 2+1

]= @)

(- K. Q and E are collinear)

|

\
(4-4 2+1
3 " 3

i

\
So, option (b) is correct.
From figure,

Coordinates of B = (4, 3)
and coordinates of C = (4, -1)

Let the point on Y-axis which s equidistant from B
and C be T(0. v).

BT =CT = BT2= (T

= (0-4)%+(y-3)°=(0-4)*+(y+1)’

(by distance formula)
= 16+y°+9-6y=16+y2+1+2y
= B‘}/:H = y=g=]

. Required point is T(0. 1).
So. option (d) Is correct.

Now, if P needs to be at equal distance from A and G. Case Stl.ld\[ 3

such that A. P and G are collinear. then P will be the
mid-point of AG.

@-TiP
* Mid-point of the line segment joining the points (xy, y;)
X1+ Xy Y1+Y3 ]

X 1 = 1
and (X3, Y7) [ 5
. Coordinates of P = Mid-point of AG

2
;[BH, _3+5]=[Z

2 2
So, option (c) Is carrect.
From figure,
Coordinates of point| = (-1, 1)
and coordinates of point E = (2. 1)
Let the point an X-axis equidistant from | and E be

2
2

].

P(x. 0).
: IP=EP
= IP? = EP?
= eENEL0 == =22+ {0—=T*
(by distance formula)

= C+1+2x+1=x2+4—4x+1
— b=
= X:-_i:-»]-

6 2
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Tharunya was thrilled to know that the football
tournament is fixed with a monthly timeframe
from 20th July to 20th August 2023 and for the
first time in the FIFA Women's World Cup’s
history, two nations host in 10 venues. Her father
felt that the game can be better understood 1f the
position of players is represented as points on a
coordinate plane.

0,

Full-Back
(D) C)
Certral \Forward
Centre-Back Midhelder
© | ®
Q3IkeEpEr Attacking )
. Striker
® Defensive Midhelder
Sweeper | Midfielder
N Wing-Back Winger P

Ql.

Based on the above information, solve the following

questions: [CBSE SQP 2023-24]
At an instance, the midfielders and forward formed
a parallelogram. Find the position of the central
midfielder (D) if the position of other players who
formed the parallelogram are : A(1, 2),B (4, 3) and
C (6, 6).
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Q2.

Q3.

Check if the Goal keeper G (-3, 5), Sweeper H (3, 1)
and Wing-back K (0, 3) fall on a same straight line.

Or

Check if the Full-back J( 5, —3) and centre-back
| (4, 6) are equidistant from forward C (0, 1) and if
Cis the mid-point of L.

If Defensive midfielder A (1, 4),Attacking midfielder
B (2,—3) and Striker E (a, b) lie on the same straight
line and B is equidistant from A and E, find the
position of E.

Get More Learning Materials Here: &

Solutions s

Given, the coordinates of A. B and C are (1. 2). (4. 3)

and (6, 6) respectively.

Let the coardinates of point D be (x. y).

Since A, B, C and D form a parallelogram and in

parallelogram, diagonals are bisect each other.

.. Mid-point of AC = Mid-point of BD

o [ma 2+6] [4+x 3+y]
2 2 2. 2

J -

=p

14\ '(x+4y+3\
Z g N 2 "2

I

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

%2“4 s l=T 5w T—deh
and  GwdEE Sy A=B =% y=H—d=5

~. Position of the central midfielder (D) is (3. 5).
GlvenG=(-3.5).H=(3.1) and K= (0. 3)

Now. GH = y(3+3)2+(1-5)2 =36+ 16 =52=2V13.
HK=y(0-37 +(3-1 =B +4 =13

and GK=(0+3? +(3-5) =\B+4 =13

Since, HK + GK = GH
So. G (Goal keeper), H (Sweeper) and K (Wing-back)
lie on a same straight line.

Or
Glven, J=(5—-3).1=(-4.6) and C=(0.1)

Now, Cl=y(5-0)2+(-3-1) ©y25+16 = V41
and  Cl=y(~4-0)%+(6-1)? =16 +25 = J&1

Since, J=Cl= J41

So. Full-back (J) and centre-back (l) are equidistant
from forward C

-4 +5 6-3 1 '3
- U o] ; e
Again, mid-polint of [ 5 5 ] [2 2)

But C= (0. 7).
So, C Is not the mid-polint of 1J.

3. Given A (1. 4). B (2. —3) and E (a. b) lie on the same

stralght line. Also, B Is equidistant from A and E.
So. B is the mid-point of AE.
Polnt B = Mid-point of AE

a+1 b+4
- (2_-3)=[ 2 72 )

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

2=—-—U;1:>u+1=4::=u=3

b+4

and -3 = >b+4c-6=b=-10

So. the position of E Is at (3.-10).

Case Study 4

Jagdish has a field which is in the shape of a right
angled triangle AQC. He wants to leave a space
in the form of a square PQRS inside the field for
growing wheat and the remaining for growing
vegetables (as shown in the figure). In the field,
there is a pole marked as O.

2 Y
A
.B
S R
+ * X £
X HHC B O Q
(=200, 0):(200, 0)x(200, 0)
I 1 1Tl T I T LILITITD

Based on the above information, solve rhe
following questions: [CBSE 2023]

. Taking O as origin, coordinates of P are (—200, 0)

and of Q are (200, 0). PORS being a square, what
are the coordinates of R and S?

. What is the area of square PORS?

Or
What is the length of diagonal PR in square PQRS?
If S divides CA in the ratio k : 1, what is the value
of k, where pointAis (200, 800)?

cucnrene €9

Solutions o

. Since PQRS Is a square.

. Side of the square (PQ) = 0P|+ 0Q =|—200 | + 200
=200 + 200 = 400 units
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Y
A (200, 800)
2
(-200, 400)S 3% R (200, 400)
o
=1
" L]
%x-‘ |C|:| iIlJ.L L O -‘LQ‘—- ".x :
(600, 0); (200, 0) (200, 0)

From figure.

Absclssa of S = Abscissa of P =— 200

Absclssa of R = Abscissa of Q = 200

Ordinate of S = Side of square in positive direction of
Y-axis = 400

and ordinate of R = Side of square in positive
direction of Y-axis = 400

So. coordinates of R and S are (200. 400) and
(—200. 400) respectively.

. Area of square PQRS = (PQ)?

= (200 + 200)? + (0 — 0)%? = (400)? + O

= 160000 sq. units

Or
Since. PQ L RQ (-~ PQRS is a square)
- In right APQR,
PRZ = PQ? + QR?
= (200 + 200)2 + (0 — 0)? + (200 — 200)?

+ (400 —0)?
= (400)? + 0 + 0 + (400)?
= 2 x 160000 = 320000

—  PR=400V2 units

So. length of the diagonal PR Is 400v2 units.

. From figure, 1 square = 100 units.

Coordinates of C = (—600. 0).

Coordinates of A = (200. 800).

and coordinates of S (=200, 400)

Since, S divides CA in the ratio k: 1. then coordinates
of paint S,

(200.400) =(ZDUR—GDD auumu)

k+1 " k41

(using section formula)
200 k-600 BOO k]

-200.400) = .
=+ 42 U)( kel K+l

Equating y-coordinate on both sides, we get
800 K

3|

400 = = 400 k + 400 = 800 k

= 400 k=400= k=1
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Case Study 5

A uling or tessellation of a flat surface is the
covering of a plane using one or more geometric
shapes, called tiles, with no overlaps and no gaps.
Historically, tessellations were used in ancient
Rome and in I[slamic art. You may find tessellation
patterns on floors, walls, paintings, etc. Shown
below is a tiled floor in the archaeological
Museum of Seville, made using squares, triangles
and hexagons.

A craftsman thought of making a floor pattern
after being inspired by the above design. To ensure
accuracy 1n his work, he made the pattern on the
cartesian plane. He used regular octagons, squares
and triangles for his floor tessellation pattern.

\1‘?
=14
8 I .
> -
El-. - _?Fj
f/<\ =1 \\
T A1 N
fﬁ\\\ AF L LK \
e 4 T \1}1
L1 _4 - .
\vd ; f/*m
OO
X ep-H——H—H— - d I
049 b 47 4645 SS<p ] W IEEER
| s
TF

Based on the above information, solve the
following guestions: [CBSE SQP 2022-23]

Q1 What is the length of the line segment joining

points B and F?

Q2. The centre ‘'Z' of the figure will be the point of

intersection of the diagonals of quadrilateral
WXOP. Then what are the coordinates of Z7

Q 3. What are the coordinates of the point on Y-axis

equidistant from A and G?
Or
What is the area of trapezium AFGH?
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o Solutions g

1. From the gjven figure, the coordinates are B(l, 2).
F(-2.9).
Now. BFZ = (-2 -1)%+ (9 - 2)?
(by distance formula)

EF"-‘=( 3)%+(7)*=9+49
2 Y
114
R | T'%
AR
B i I
ap AN e
I AE] %
| L
\ /r/ 74 C £
| . N 1/
\ § Y4l I £
: | 5k .
: N I 7
B S R e —ir—t—t—h—
00 =8 47 4 4824 > = | a2 3 4 5 6 7/ 8 5
HEEREN
Y

Here coaordinates of WXOP are
W(=6. 2). X(- 4.0). 0(5.9), P(3. 1)

Here, WX = (4 +6)% + (0—2)?
o (2P +(-2P =4 +4 = 2V2

2 (9 +(9)? =2

0P=(3-5)2 +(11-9)% =\/(~2)2 +(2)2

~a+4=2{2

and PW = J(-E. -3)2 + (2-11)2

= \(-9)’ -92

( = (12 +(7)2

X0 = /(5 +4)2 +(9-0)

Also, WO =/(5+6)? +(9-2)?

- 121+ 49 =170

and  XP=\(3+4)2 +(11-0)?

=\49+121 =170
Since, WX = OP and X0 = PW
as well as dlagonal WO and dlagonal XP
So. WXOP is a rectangle.

= J(7) + ()2

G- TiP:

T Paint of intersection of diagonals of a rectangle is the

mid-point of the diagonals.

Here, the required point Z is mid-point of WO or XP.

. Required point = E+5 2+9 =1
2 2z 2 2

11
Hence, coordinates of Z are [-5 E]
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3. Here. coordinates are A(- 2. 2) and G(- 4. 7).
Let the polnt on Y-axls be Z(0. y).
Then AZ% = GZ*
(0+2)°+(y-2)2=(0+4)° +(y-7)
2+y2+4—4y= 2+y2+49—14y
B-4y=65-14y
10y = 57
y=57
Hence. the required polint is (0. 5.7).
Or

Here. coordinates of trapezium AFGH are A(- 2. 2),
F(-2.9). G(-4.7) and H(- 4. 4)

U4 U Ul

Y
o - 2 !
__1'
R .
h.‘ -‘—'/’I I
/
TR o
7z F +8 k
SN,
~ i
| o 5
\ r A C r
,/Q ; 7i i M
(AR
;i_\:: d ﬂﬁ<
08 —8 =7 =6 =5 =4 — —f] 3 4 5 6 71 8
| ﬂ
B 1
ol
Y

Clearly, GH =7 -4 = 3 units
and AF =9 - 2 =7 units
So. height of the trapezium AFGH = 2 units

. Area of trapezium AFGHz%(AF+GH)><Height

1
=—\/+3)x2
(7+3)x

=10 sq. units

‘2 Verv Short Answer Type Questions N

Q1. Find the distance of the point P(-3, 4) from the
X-axis.

Q 2. Find the distance of a point P(x, y) from the origin.

[CBSE2018]
Q3. Find the distance between the points (a, b) and
(—a, -b). [CBSE2019]

Q 4. Find the value of a, so that the point (3, a) lies on

the line represented by 2x — 3y = 5. [CBSE 2019, 17]

Q5. Find the value of x for which the distance between
the points A (x, 2) and B (9, 8) is 10 units.

[CBSE2019]

Q 6. Show that the points (-2, 3), (8, 3) and (6, 7) are

the vertices of a right-angled triangle. [CBSE2023]
Q7. 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]
m- E www.studentbro.in



Q8. IfQ(0,1)is equidistant from P (5,—3) and R (x, 6),

find the values of x. [CBSE 2023]

_/ Short Answer Type-l Questions N

QL Write the coordinates of a point on X-axis which is

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

Q9.

Q 10.

Get More Learning Materials Here: &

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]
The point R divides the line segment AB, when

A(— 4, 0) and B(0, 6) such that AR=%AB. Find

the coordinates of R. [CBSE 2019]
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.

[CBSE 2023]
The mid-point of the line segment joining A (2a, 4)
and B(—2,3b) is (1, 2a +1). Find the values of a and
b. [CBSE 2019]
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.

[CBSE 2023]
If two adjacent vertices of a parallelogram are
(3,2) and (-1, 0) and the diagonals intersect at
(2,-5), then find the coordinates of the other two
vertices. [CBSE2017]
Read the following passage and answer the
questions that follows:

The given figure shows the arrangement of desks
in a classroom. Adnan, Yuvraj and Deepa are seated
atA(2,1),B (4, 3) and C (8, 7) respectively. Then a
new student Sachin joins the class.

10

[t e I T R - S . E & W S B & « B U

A#
1 2 3 4 5 6 7 8 9 10

(i) Teacher tells Sachin to sit in the middle of
Adnan and Deepa. Find the coordinates of the
position where he can sit.

(ii) Do you think Adnan, Yuvraj and Deepa are
seated in a line? Give reasons for your answer.

'@Q Short Answer Type-Il Questions N
QL The points A (4, 7), B (p, 3) and C (7, 3) are the

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

vertices of a right triangle, right-angled at B. Find
the value of p. [CBSE2015]
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.

[CBSE 2016]

Show that AABC with vertices A(-2, 0), B(0, 2) and
C(2, 0) is similar to ADEF with vertices D(—4, 0),
F(4, 0) and E(O, 4). [NCERT EXEMPLAR; CBSE 2017]

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]

24
In what ratio does the point [— y] divide the

11’
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 Tupe Questions \)
QL Name the type of quadrilateral formed, if any of

Q2.

Q3.

Q4.

Q5.

the following points (-1, -2), (1, 0), (-1, 2) and
(-3, 0). Also give reason for your answer.
[NCERT EXERCISE, V. Imp.]
IfA(2,-1),B(3,4),C(-2,3) and D (—3,-2) are four
points in a plane, show that ABCD is a rhombus but
not a square. Find the area of the rhombus.
The line segment joining the points A(2, 1) and
B(5,—8) is trisected at the points P and Q such that
P is nearer to A. Find the coordinates of P and Q. If
P also lies on the line given by 2x —y + k=0, find
the value of k. [CBSE 2019]
Points P, Q and R, in this order, divide a line
segment joining A(6, 3) and B(10, 13) in four equal
parts. Find the coordinates of P, Q and R.
[CBSE 2017]
IfA(-2,1),B (a,0),C(4,b) and D (1, 2) are the vertices
of a parallelogram ABCD, find the values of a and b.
Also, find the length of its sides. [CBSE 2018]
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[Solutions

\ 4
Very Short Answer Type Questions = (9-%%+(8-2)*=100
1. = Bl+x*—18x+36 =100
1D = x> —1Bx+17=0
TP
The perpendicular distance from the X-axIs measured =5 2= (17+Dx+17=0
along the Y-axis is equivalent to ordinate. 5 RiE=T-1 =1 =8
% = (x—T7) (x=) =0 = EEi
Hence, the values of xare 1and 17.
(-3, 4) P®---3]
E 6. Let the points are A (-2.3),B (8.3) and C (6. 7).
4 Which are the vertices of AABC.
Now AB =+/(B+2)2 +(3-3)2 =(10)? +(0)? =10
X'e— 0 » X
Y. BC = {(6-8)% +(7-3)?
Dlstarjce of thsf point P(=3, 4) frurn the X-axls _ J(—Z)z AP et = 2025
= Ordinate of point P (-3. 4) = 4 units
This is also clear from the adjoining figure that the SHH TRl J(—2—6)2 +(3=7)?
distance of P from X-axis is 4 units.
2 o \(-B)2 + (4)? = /64 +16
|
r—TR : CK - _ /80 -=45
The distance between two points is
AB = BC = CA
gd= -J(dfﬁEFEHCE' of abscfssaf + (difference of Of'di"ﬂﬂ[&")z But BC? + CA? = (2\@2 + (4\@ 7
o y
Distance between P(x, y) and origin le. 0(0. 0) Is =20 + B0 =100 = (10)* = AB*
given by, pQ = ,/{U — 2u(D— y)é - fx‘-’ 1 yz So, by Pythagoras theorem, A ABC is a right-angled
, , triangle ie. the given points are the vertices of a
3. Distance between (a, b) and (-ao.-b) is given by
right-angled triangle. Hence proved.
d= J(_ a-a)® +(-b-b)? 7. Let the coordinate of point A be (x;. vy).

> Centre C of a drcle is the mid-point of AB.

= \/{—20)2 +(-2b)? @_‘ Tip |

= \f s | "['-' Centre of a circle is the mid-paint of its diameter.
4,
@_‘ TlP | A B 4
F Every solution of the linear equation is a point lying on (1, y) C_{E' 55 (L4
T the graph of the linear equation.
Since (3, 0) ieson 2x—3y =5
= e . Witkpgintol M) SLE A
=5 6-3a=5 2 2
= —3Ja=5-6=-1]
Hence, a== (2_3)=[x]+1 VI”‘}
3 = T TR
5. By using the given condition.
AB = 10 On equating x and y-coordinates, we get
(AB)? = (10)*

2:&;_] and -3 =.ly_r|;_£I

==
TiP
The distance between (xy, y;) and (x5, y;) is = xx=4—1 and yy=—6-4

Vo =x) +(yz -1 ).

— Xi=3 and y,=-10

Hence. coordinate of point A Is (3. —10).

m @ www.studentbro.in
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B. Given, Q (0.1) is equidistant from P (5.-3) and
R (x, 6).
PQ=RQ

= PQ? =RQ’

= (5-0)2+(3-1)2=(0-x)?+(6-1)2

(by distance formula)

= 25 +16 = x2 + 25

— =16 = x=+4
Short Answer Type-l Questions

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

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

~TR!CK N

The distance between (x4, y1) and (X3, y4) Is

\!(Xz _X1)2 + Y5 —J-”1)2-
2 PA = PB
= J(=3-%)2+(4-0)2 = /(7-x)2+(6-0)2
= 9+ x2+6x+16 =/49+x—14x + 36

= X{+6x +25 = x#—14x +85
(squaring on both the sides)
=b 6X1+]£IX1=85—25
_ _ 60 _
- 200=60 = x=35=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)?

=v/32+42=/9+16 = /25 = 5 units.
TiP:

G-TiP

¥ 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)?

~TR!CK \

The distance between (x4, y;) and (x,, y;) is

3. Let the y-coordinate of P be k. then its x-coordinate
will be 2k by glven condition.
So, the coordinates of P, Q and R are (2k. k). (2. =5)
and (-3, 6) respectively.

According to the given candition, PQ = PR
PQ? = PR’

~TR!CK N

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

Joo =x0)? +(y3 - 1)

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

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

- 2k=16
= k:%nﬁf:B

Hence. coordinates of P are (2 x B. 8) l.e. (16. 8).

First of all find the ratio of AR : RB, where the point R
-I. divides the line segment AB.

AR 2 pe BE_Z
4 AR 3

Subtracting 1 on both sides.

Gliven,

E_hi_]
AR 3
AB—AR 1 RB 1
pr— = = —_— -
AR 3 AR 3
AR M) (say)
RB 1 m,
Here, x=—4,y,=0
~TR ! CK A

The coordinates of a point which divides the line segment
joining the points (x4, 1) and (x,y;) internally in the ratio

\!("2 —xq)* +(y3 = y1)-
= J(—?)2 +(-1)2 =49 +1

- @ = 5\/5 units
and AC = /(~1-3)2+(3—0)2
= V(-4)2+(3)? = V16+9 = V25 =5 units

Here, AB = AC
and BC? = AB? + CA?
(by Pythagoras theorem)
Le. (5/2)%2=5%+5%=25+25= 50
= 50=50

Hence. glven triangle Is a right-angled isosceles.
Hence proved.

Get More Learning Materials Here: &

_ WXy TRy MY Yy
ml ' ml ate m1 + mz ' m1 +m2
o - -]
A 3 R 1 B
(xy y1) (%» ¥

By sectlon formula.

il ) My +MyXy M5 +Moyy
' m, +m ' m, +m,

_ [3(0)+1(_4) 3(5)+1(n)]
3+1 7 3+1

('.‘ m]=3. m2=.|)
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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, y;) and (x,, y;) internally

My Xy +MyXy MYy + MYy }

in the ratio my : my are [

my +m, my +m,
k Therefore. J
am=r(S22 3403)
(2,3) :;u k El 1 é{ﬁ, -3)

On comparing both sldes, we get

6k+2=4 = 6k+2=4k+4 = 2k=2 = k=1
k+1
-3k +3 _ =311+ 3 .
and _— =M = m o (- k
—-3-{'3 :Q:
2 i

Hence, required ratlols1:Tand.m=0

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

~TR!CK \

The mid-point of the line segment joining the points

2 2

U oaTiP

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) (glven)

(xy, y1) and (x3, ¥7) Is [x] +Xl, /] +yl}

\

On equating the coordinates of x and y both sides,

we get

£ . BT

7

— 20a—-2=2 and 4+3b=4a0+2
= 20=4 and 2+ 3b=4a
=5 o=2 and 2+3b=4x2
— a=2 and 3b=6
— ag=2 and bw 2

Hence, values of o and bare 2 and 2

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

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

k 1

ﬁx, 0)
By using internal division formula,
-2k +6 —5k+3)
k+1  k+1

(6, 3];\ é (—2.-5)

Coordinate of P:{

~TR!CK :

The coordinates of the paint P(x, y) which divides the line
segment joining the points (xy, y1) and (x,, ¥;) internally
mlx‘? +m2X1 mlyz +m2}”1
mo+m, ' my+m

in the ratio my : m, are {

G- TIP: k . J
= The coordinates of the mid-point of the line = (x.ﬂ)n(HZk""B,_Sk*S) 0
segment joining the points (xy,yy) and (x,, y;) are I k+1 — k+1
X1+ % V1+V2] _5k+3 3

- U= -bk+3=0 ==
[ 2 2 = k+'| = + e k 5
Hence. required ratio Is 3 : 5.
0+a b+0 . From eq. (1).
= [2. : ]5(25) rom eq. (1)
-2k+6
2
b K+1
a
= [E.E}-(Z 5) (using mid-point formula) PUt K :% In eq. (2), we get
. b __ 3
- Tlaliod I P50 6430 24
o=4 and b=-10 - §+1 345 B

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

7. By using glven canditions, coordinate of mid-point of
A(20.4)andB (-2, 3b)=(1. 20 +1)

20—2 4+3b
= (2'2

)n (1, 2a+1)

Get More Learning Materials Here: &

Hence. coardinate of paint P on X-axis is (3. 0).

9. Let ABCD be the parallelogram with two ad|acent
vertices A(3. 2) and B(-1. D).

Suppose E(2. -5) be the point of Intersection of the
dlagonals AC and BD.
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A B
(3.2) (-1.0)

Let C(x. y) and D(x. V') be the coordinates of the
other vertices of the parallelogram.

TiP

F The diagonals of the parallelogram bisect each other.

Therefare, € is the mid-point of AC and BD.

~TR!CK ﬁ

The coordinates of the mid-point of the line segment
Xy + X5 Vit+y

joining the points (x,, y;) and (x5, ;) are [ : 5 — > 2]

\_ ¥,

Using the mid-point formula. we have

[x+3‘ y+2]5(2‘_5)r

2 2
= _ and V+2=—5
=5 x=1 and y=-12
X -1y+0
Also. , =(2-5
[ SL ] 2-5
=% x;_1:2 and Mw—B
2 2
=5 x'=5 and y=-10

So. the coordinates of Cand D are (1.-12) and (5. -10).
10.

TiIP:

= The mid-point of the line segment joining the points

X+ X +
(1) and (x5 i [ el 25’1]

(i) Coordinates of the position where Sachin can sit
= Mid-point of the line joining the points
represented by A and C.

(2+8 1+7J
= .

2 52

\

(10 8
= 22
E 2} (5.4)

(i) By distance formula,

AB=y(4-2)2+(3-1)2 =/(2) +(2)2

=Jar4=vB=242

Get More Learning Materials Here: &

~TR!CK :

If three points A, B and C are collinear, then
AB + BC = AC

or AC+BC=AB

or AB + AC=BC

l.e., all three points lie in a line.
\ J

BC=(B-4)2 +(7-3) =J(4)2 + (4)?
=16 +16=432=442

AC=(8-22+(7-12 =4(6) + (6)?
=36 +36 =472=6\2

Since, AB+BC =242 + 42 =6v2 = AC

Hence. Adnan, Yuvra| and Deepa are seated In a line.

Short Answer Type-Il Questions

TiP:

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

~. Since, AABC is right angled at B.

AC? = AB? + BC? (by Pythagoras theorem)
A4, 7)

O
B(p. 3)

C (7. 3)

= (4=7°+(7 -3 =((4-p)* + (7-3)°)
Flle=m*+E=31

(<3)2+4%=(16 + p°—Bp + 16)
+ (p? + 49 —14p + Q)

9+ 16 =2p®—22p + 81

2p°—-22p+B1-25 =
2p* —22p+ 56 =
pP—1p+28 =
p’—Tp—4p+28 =
p(p-7)-4(p-7) =
(b—7)(p—4) =
p—7=0o0or p—4 =

p=1] or p =4
When p=7.thenB(p.3)=B(7.3) which will cainclde with

C(7. 3). so this is not possible.
Hence. required value of pis 4.

~common] ERR(DR ’

Some students take both values of p as final answer, but
it is wrong. Candidates should cross check the values of
P from the given conditions.

U

5 (N o S G o I o (O P

UV | R A I (O

sy
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2. Given,

p

PA = PB
(PA)% = (PB)?

~TR!CK

The distance between (xy,y4) and (x3, y3) Is

\

~TR!CK

~

In two triangles, if sides of one triangle are proportional
to the sides of the other triangle, then their carresponding
angles are equal and hence the two triangles are similar.

-

Jor - P +; =)

= ((o+ b)—x]2+{(b—u}—y]2
= ((a—b)—x)? + ((a+b)— y}z

= (a+b)® +x2-2(a+b)x+(b-a)? +y2 ~2(b-a)y

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

A8 N2 18C 242 1 oA 41
DE 42 2EF 4p 297872
~AB_BC_CA 1
DE EF FD 2

So. AABC ~ ADEF Hence proved.

4. Given that point P(9a-2. -b) divides AB in the ratio 3
o B

AP:PB=m:n=3:1

[--(a—b)2=(b—0a)?] A 3 P B
=(a+b)x+(b—a)y=(a—b)x+(a+b)y o et (Relmatt) (Ba 5)
= (a+b-a+b)x=(a+b-b+a)y f“TR!CK \
- 2bx=20y = bx = ay The coordinates of the paint P(x, y) which divides the line

Hence proved.

Given, A(-2. 0). B(0. 2) and C(2. 0) are the vertices of
AABC and D(—4, 0). F(4.0) and E(O. 4) are the vertices

segment faining the points (xy, y1) and (x, y;) internally
WLXZ +m2X1 m1y2 +m2y1
Comy+my

in the ratio my : m; are my +m

/\

B
(0.

A(-2 0)
C
2)

of ADEF.
/[<
= F
(2. 0) (0, 4) (4, 0)
By distance formula,
AB=4/(0+2)% +(2-0)2 = J&+ 4 =B = 242 units
~TR!CK

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

‘\/(xz _31)2 +(¥3 —}"1)2-

-

Using section formula for internal division.

x_mx}_ﬁrnxl
m+n
95_2=3K(B”)+]K(3”+1)
= 3+1
= (90—-2)x4=240+30+1
= 36a—-B8=27a+1
=% 360—-270=1+8= 9a=9
3
=5 0—9 1
_ My, TN
and V=" s
e S5 HAERIE3)
= b= 377
T - L e
— o 7 7 3 = b=-3

Hence, the values of aand bare 1and -3 respectively.

[:";C=\((2-[])2+(D—2]'2 :,/4+4:\/§:2 2 units E. Let the ratio in which the line segment joining
24
P(2,—2) and Q(3, 7) Is divided by palnt (53— V |be k: 1.
CA=J(—2—2)2+(D-D)2 :1/16+Dmﬁ|units ket A (“ y)
~TR!CK

DE = /(0 +4)? + (4 -0)?

=16 +16 =+/32 = 442 units

EF = (4 -0)% +(0- 4)

b

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

}

. MyXy +MyXy My MYy
in the ratio mq : m, are :

= 16 +16 =4/32 = 442 units

and FD =\’(£| +4)% +(0-0)?

=V64+0=8 units

Get More Learning Materials Here: &

m1 +m2 ml +m2
(26 )_(3k+2 Tk-2
e 11'3" T k+1 7 k+1
L 2 k - 1 s
P 24 Q
(2,-2) ( EEL 5’) (3, 7)
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On comparing both sides. we get

3k+2 24
k+] = " :}33R+22=24k+24

= Gk=2 = k==
S
7[3]-2

and V=7k_2= : = A4=18 =

k+1 g_” 2+9 — 1

9

Hence, the required ratio Is 2 : 9 and the value of v
. —4
s —

1
6. Given. mid-point of the line segment |olning the
points A(3. 4) and B(k. 6) Is P(x. v).

A p B
@3, 4) (x. y) (k. 6)

G- TiP:
T The coordinates of the mid-point of the line
segment joining the points (xy,y,) and (x5, y;) are
X t+tX3 YitY;
2 2 '

. Using mid-point formula,

x=3+k i V=4+6=5
2
Now, put the above values of x and y in the
equation
X+y-=10=0
L R
= kt+3wbx2=10

=5 kalD-3=7
k=7

7. Let the coordinates of third vertex C be (x3, vs).
Given. A(6. 4). B(—2. 2) and G(3. 4) are the two
vertices and a centroid of AABC respectively.

~TR!CK \

Ifthevertices ofatriangle are (x4,y4),(X3,Y7) and (xz,ys), then
Xi‘i'x: +x$ yl '|'y2 +y3]

3 ' 3

\ .

centroid of the triangle Is (

The coordinates of centrold of a triangle are given as.

XX+ X =E+(-2)+x3
X = 3 = 3
= 9=4+x3 —=.)X4=9—-4=5
+ vy +
— y=3’1 3;2 Y3
4%
— 4= 3 /3 = 12=6+y;

= V3=12-6=6

Hence, the coordinates of the third vertex C of AABC
are (5, 6).

Get More Learning Materials Here: &

Long Answer Type Questions

~TR!CK \

Distance between (xy, yy) and (x5, y;) Is

1. Given vertices of a quadrilateral are A(-1, -2). B(1. 0).
C(-1.2) and D(-3. 0).
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)2 (Using distance formula)

N =x))2 + (v =y 2.

N2 +(2) =Va+a =242

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

“\V(22+27 =Varh=242

(De \/(—3 1) (0=2)

= (2P +(-2) =Nart =242
and  DA=(-143)2 +(-2-0F =y[2)2 +(-22

=Jh+4=22

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 = J(—1+1}2+(2+2)2 —A0+42 =4

and  BD=y(-3-12+(0-0)2 =4(-4)2+0 =4

Here. AC=BD

TiP:
In a square ABCD, AB = BC = (D = DA and
diagonal AC = diagonal BD.

The distance between (x4, y1) and (x,, ;) IS

It means, given vertices of a quadrilateral Is a square
having all sldes are equal and diagonals are also
equal

2. AB=\(3-2)2+(4+1) = /12152
= /1425 = /26 units
A (2.-1) B3.4)
)
D (3. 2) .

\/(Xz —X1)2 + (Y3 —Y1)2-
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BC = (-2 -3)% +(3-4)?
= J(-5)2+(~1)2 = /25+1=/26 units
CD=(=3+ 22 +(-2-37

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

and DA=\(2+3)? +(14+2)
=/52+12=/25+1= /26 units
Here, AB=BC=CO=DA < /36 Uhits

Now, ACe \[(-*2—2)2 +(3+1)% = /(- 4)2 + 42

=/16+16 = /32 =42 units

and BD= J(—E— 3)2 +(_2 = 4)2

=/(-6)*+(-6)*
=xf36+36 =4[712 =62 unlts
So. AC=BD

In a quadrilateral. if the diagonals are not equal but
sides are equal. then quadrilateral Is a rhombus,
while In case of a square. diagonals are equal

Hence, given quadrilateral Is a rhombus but not a
square. Hence proved.

~TR!CK \

Area of rhombus = % x dy X dq

| where d, and d, are diagonals.
-. Area of rhombus ABCD

=%><AC><E!D

=%x£}ﬁx5ﬁ - 24 sq. units

Hence. the area of rhombus ABCD Is 24 sq. units.

3. ' The line AB is trisected at the points P and Q such
that P Is nearer to A.

A P Q B
2.1 (5-8)
R M A

~TR!CK \

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

My Xy +MyXy My, +MhY4 }

in the ratio m, : m- are
1-72 my +my my + my

. s

_my,+ny, 1x(-B8)+2x1

y

m+n 1+2
il =8
3 3 4

~. Coordinates of P are (3, —2).
Coordinates of Q are

2x5+2x1 12
X = =

=4
2+]1 3
ﬁ2><—8+1>cl_—15m_5
and 241 3

-. Coordinates of Q are (4. -5)
Since, P lies on 2x—y + k=0, so coordinates of P will
satisfy the given equation.

3 2x3-(=2)+k=0
= 6+2+k=0 ==
Hence. the value of k is -8.

4. Let P, Q and R divide the line segment AB such that
AP=PQ = QR=RB

k=-8

A P a R '8

(8, 3) (10, 13)

So. AP:PB=1:3
AQ OB =212

and AR:RB=3:1

Let A(6.3)=A (x.v)

and B (10.13) =B (x5. v5)

~TR!CK ;

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

PB 2 QB 1 m-+n [ Hr)
_10+18 _ 28 _
— AP:PB=1:2and AQ:QB=2:1 ==a 5 -7
1D L my;tny; 1x13+3x3
@Tlp and Y Tm+n 1+3
T Trisect means to divide three equal parts, i.e., any one - [ &FS 2P o [
[ point on AB divide the segment into ratio one is to 4 4 2
two So, coordinates of P are (?%)
Using section formula for internal division, srmy
coordinates of P are Coordinates of Q are x = —]TZ'
o X+ Ix5+2X2 (~- AQ:QR=2:2,50 Qis the mid-point of AB)
m-+n 1+ 2 eIl 16 _
5+4 9 M7 °
i 3 and AR . z
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MXy +MHXy My, +MhYyq
m +m,  my+m

\, .

in the ratio my : m5 are [

Using section formula for internal division,
Coordinates of P are

mxGtng  1x10+3x6

[ i
—_ —_




So. coordinates of Q are (B. B).
Coardinates of R are
SeSORIEG)  30+6 _ 36 _

3+1 4 4 3
_3Ax13+1x3  39+3 42 21
and 3+1 4 4 2
So. coordinates of R are ( %)
Hence. coordinates of points are P (7.3). Q(B.B)

21 )

and R (Q'T.

5.
TIP:

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

dlagonals AC and BD are equal
(=2, 1) A

B (a.0)

C (4, b)

—2+4 1+b = a+1 2+0
2 "2 )W 2" 2

(using mid-point formula)

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

= a=2-1=1 and b=2-1=1
So. the coordinates of B and C are (1. 0) and (4. 1)
respectively.

TR!CK

The distance between two points (xy,y;) and (xy, y;) is

d= \/(d{}j’erenfe of a::'!.:;Sa:Jr}:s::.')2 + (difference of ord:'nﬂre)z

Now,
AB=/(1+2)2+@-1)% =/32+12 = /10 units
DC = AB = y/10units
(Opposite sides of a parallelogram are equal)
and AD = J(1+2)2+(2-12 =/32+12 = /0units
BC = AD = /10 units
Hence, DC = AB =\/ﬁunits and BC=AD= Jaunits.

& 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. 5 b. 6 ool d. 3

Q2. The distance between the points A(0, 6) and
B(0, 2) is:
a. B b. 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 Reasaon (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 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(x1, y1) and B(x,,y;) is

AB = (x, - x1)? +(y, - y1 ) -

Get More Learning Materials Here: &

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.
Fillin 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
Basnnausaoning :

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

t'ol'l's(lz}
rati 221 3'3

Case Study Based Question

Q9. Centonion Public School, have so many branches
in different cities of India. One of the branch
of the Centonion Public School is in Meerut.
In that school hundreds of students study in a
classroom.
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(iii) f we draw perpendicular lines from points A and
B to the X-axis. Find the region covered by these
perpendicular lines.

Or
Find the area of AABC.
(iv) Find the image of the mid-point of AB with respect
to X-axis.

Out of them one of the girl is standing in the yery Short Answer Type Questions
ground having coordinates (3, 4) facing towards

west. She moves 5 units in straight line then take ~ Q10. Find the distance between the points (1, 0) and

right and moves 4 units and stop. Now, she is at (2, cot 6).
her coaching centre. The representation of the Q1ll. if the coordinates of the mid-point of the line
above situation on the coordinate axes i1s shown segment joining (-8, 13) and (x, 7) is (4, 10), then
below: find the value of x.
i Short Answer Type-l Questions
gl Q12. Show that the points P(9, 0), Q(9, 6), R(-9, 6) and
=28 ¢ gl S (-9, 0) are the vertices of a parallelogram.
\Q' Q13. If the distance between the points (2, —2) and
24\ (-1, x) is 5, then find the possible values of x.
A} A ; B (3.4) Short Answer T_ypE'" Questions
21 Q14. If vertices of a AABC are A(7, 3), B(5, 3) and
11 (3,—1), then find the length of the median through
e i s Sz ot s 342 678 % vertex A.
] ' (24 .
—2; Q15. In what ratio does the point -1—I, y | divide
Y

the line segment joining the points P(2, —2) and

Based on the above information, solve the 0(3, 7)? Also find the value of .

following questions:
(i) What is the shortest distance between her school LOng Answer Type Question

and coaching centre? Q16. Points A (-1, y) and B(5, 7) lie on a circle with

(ii)) Suppose point D(1, 4) divides the line segment AB centre C(2, —3y). Find the value of y. Also, find the
in the ratio k : 1, then find the value of k. radius of the circle.

®
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