CHAPTERY

COORDINATE GEOMETRY

(A) Main Conceptsand Results
Distance Formula, Section Formula, Areaof aTriangle.

The distance between two points P (x,, y) and Q (X,, y,) is

\/(XZ_)(1)2+(y2_y1)2
The distance of apoint P (x,y) fromtheoriginis ,/xz +y?

The coordinates of the point Pwhich dividesthe line segment joining the points
A (X, y,) and B (x,, y,) internally in the ratio m, : m, are

(mlx2+mzx1 mly2+rr5y1J
m+m, m+m,
The coordinates of the mid-point of the line segment joining the pointsP (x,, y,)

+X +
and Q (x;, y,) are [Xlz : %}

The area of atriangle with vertices A (x,, y,), B (X,, y,) and C (x,, ¥,) is

1
5 DO =Y % O = Y) + % (v, - Yl
which is non—zero unlessthe pointsA, B and C are collinear.

(B) Multiple Choice Questions

Choose the correct answer from the given four options:
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Sample Question 1: If the distance between the points (2, —2) and (-1, X) is 5, one of
the values of xis

(A) -2 (B) 2 © 1 (D) 1
Solution : Answer (B)

Sample Question 2: Themid-point of theline segment joining the pointsA (-2, 8) and
B(—6,—-4)is

(A) (=4,-6) (B) (2,6) © 42 (DO)42
Solution : Answer (C)

Sample Question 3: The pointsA (9, 0), B (9, 6), C (-9, 6) and D (-9, 0) are the
vertices of a
(A) sguare (B) rectangle  (C) rhombus (D) trapezium
Solution : Answer (B)
EXERCISE 7.1

Choose the correct answer from the given four options:
1. Thedistance of the point P (2, 3) from the x-axisis

(A) 2 (B) 3 (©1 (D) 5
2. Thedistance between the points A (0, 6) and B (0, —2) is

(A) 6 (B)8 (C 4 (D) 2
3. Thedistance of the point P (-6, 8) from the originis

(A)8 (B) 2/7 (©) 10 (D)6
4. Thedistance between the points (0, 5) and (-5, Q) is

(A)5 (B) 52 ©) 25 (D) 10

5. AOBC is arectangle whose three vertices are verticesA (0, 3), O (0, 0) and
B (5, 0). Thelength of itsdiagonal is

(A)5 (B)3 (©) 34 (D) 4
6. Theperimeter of atriangle with vertices (0, 4), (0, 0) and (3, 0) is
(A) 5 (B) 12 (© 1 (D) 7++5
7. Theareaof atriangle with verticesA (3,0),B (7,0 and C (8, 4) is
(A) 14 (B) 28 (C) 8 (D) 6
8. Thepoints (-4, 0), (4, 0), (0, 3) arethe vertices of a
(A) right triangle (B) isoscelestriangle

(C) equilateral triangle (D) scalenetriangle
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9.

10.

11.

12.

13.

14.

15.

16.

The point which divides the line segment joining the points (7, —6) and (3, 4) in
ratiol: 2internaly liesinthe

(A) | quadrant (B) 1l quadrant

(©) 1l quadrant (D) IV quadrant

The point which lieson the perpendicular bisector of theline segment joining the
pointsA (—2,-5) and B (2, 5) is

(A) (0,0) (B) (0.2 (© (2,0 (D) (-2, 0)

The fourth vertex D of a parallelogram ABCD whose three vertices are
A(-2,3), B(6,7)andC (8, 3)is

(A) (0, 1) B)0.-1)  (©(10 (D) (1,0)

If the point P (2, 1) lies on the line segment joining pointsA (4, 2) and B (8, 4),
then

1 1 1
(A) AP= 5 AB (B) AP=PB (C) PB = 5 AB (D) AP= EAB

IfP g, 4 isthemid-point of theline segment joining the points Q (-6, 5) and
R (-2, 3), then the value of ais

(A)-4 (B) —12 (C) 12 (D) -6

The perpendicular bisector of the line segment joining the pointsA (1, 5) and
B (4, 6) cuts the y-axis at

(A) (0, 13) (B) (0, -13)

(C) (0, 12) (D) (13,0 i
The coordinates of the point which
is equidistant from the three verti-
ces of the A AOB as shown in the (0,2
Fig.7.1is

(A) (x.y) B) (. %

Xy y X
© 22 © 33

A circle drawn with origin asthe X' : b X

13
centre passesthrough (—2 ,0) . The

point which does not lie in the Y
interior of thecircleis Fig. 7.1
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-3 7 -1 5
w 71 ® 23 (© 57 (O [—65}
17. A line intersects the y-axis and x-axis at the points P and Q, respectively. If
(2, -b) isthe mid-point of PQ, then the coordinates of P and Q are, respectively
(A) (0,-5) and (2, 0) (B) (0, 10) and (— 4, 0)
(©) (0,4) and (-10,0) (D) (0,-10) and (4, 0)
18. Theareaof a triangle with vertices (a, b + ¢), (b, c+a) and (c, a+ b) is

(AY(@a+b+c)2 (B)O (C)a+b+c (D) abc
19. If the distance between the points (4, p) and (1, 0) is 5, then the value of p is
(A) 4only B)+4 (C) -4 only (D)0
20. If the pointsA (1, 2), O (0, 0) and C (a, b) are callinear, then
(A)a=b (B) a=2b (©2a=b (D)a=-b

(C) Short Answer Questionswith Reasoning

State whether the following statements are true or false. Justify your answer.
Sample Question 1: The pointsA (-1, 0), B (3, 1), C (2, 2) and D (-2, 1) are the
vertices of aparallelogram.

Solution : True. The coordinates of the mid-points of both the diagonalsAC and BD

1
are 5’1 , i.e., the diagonal s bisect each other.

Sample Question 2 : The points (4, 5), (7, 6) and (6, 3) are collinear.

Solution : False. Sincethe area of the triangle formed by the pointsis 4 sq. units, the
pointsare not collinear.

Sample Question 3 : Point P (0, —7) is the point of intersection of y-axis and
perpendicular bisector of line segment joining the points A (1, 0) and B (7, —6).

Solution : True. P(0,~7) liesonthey -axis. Itisat adistance of 4f50 unitsfrom both the
points (1, 0) and (7, —6).
EXERCISE 7.2

State whether the following statements are true or false. Justify your answer.

1. AABCwithverticesA (-2, 0), B (2,0) and C (0, 2) issimilar to A DEF with
vertices D (4, 0) E (4, 0) and F (O, 4).
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10.

11.
12.

Point P(—4, 2) lieson theline segment joining the pointsA (-4, 6) and B (-4, —6).
The points (0, 5), (0, —9) and (3, 6) are collinear.

Paint P (0, 2) isthe point of intersection of y—axisand perpendicular bisector of line
segment joining the points A (-1, 1) and B (3, 3).

Points A (3, 1), B (12, —2) and C (0, 2) cannot be the vertices of atriangle.
Points A (4, 3), B (6, 4), C (5, —6) and D (=3, 5) are the vertices of a parallelo-
gram.

A circle has its centre at the origin and a point P (5, 0) lies on it. The point
Q (6, 8) lies outside the circle.

ThepointA (2, 7) lies on the perpendicul ar bisector of line segment joining the
points P (6, 5) and Q (0, — 4).

Point P (5, =3) is one of the two points of trisection of the line segment joining
the pointsA (7,—2) and B (1, - 5).

2
Points A (-6, 10), B (-4, 6) and C (3, -8) are collinear such that AB = 5AC.

The point P (-2, 4) lieson acircle of radius 6 and centre C (3, 5).
The points A (-1, -2), B (4, 3), C (2, 5) and D (-3, 0) in that order form a
rectangle.

(D) Short Answer Questions

Sample Question 1 : If themid-point of theline segment joining the points A (3, 4) and
B (k, 6) isP (x y) and x+ y— 10 =0, find the value of k

3 k46

Solution : Mid-point of theline segment joiningA (3, 4) and B (k, 6) = > T

Then,

3 k

= _!5
2
k

3
— 0 =)
Kk

Therefore, —— =xand5=y.

2

Sincex + y—10 =0, we have

i.e.,

Kk
+5-10=0

2
3+k=10
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Therefore, k = 7.

Sample Question 2 :  Find the area of the triangle ABC with A (1, —4) and the

mid-points of sidesthroughA being (2, —1) and (0, — 1).

Solution: Let the coordinates of B and C be (a, b) and (X, y), respectively.

] (1+a —4+bj

Then, 5 ' o =(2,-))

Therefore, l+a=4, 4+b=-2

a=3 b=2

(1+x 4+ yj

Also, > T o =(0,-1)

Therefore, 1+x=0, A +y=-2

i.e., Xx=-1 ie, y=2

The coordinates of the vertices of AABC areA (1, -4), B (3, 2) and C (-1, 2).
1
Areaof AABC = 5[1(2-2) +3(2+4) -1(—-4-2)]
1
= =[18+6]
2

=12 sq. units.
SampleQuestion 3: Namethetype of triangle PQR formed by the points P \/E\/E ,

Solution : Using distance formula

Q= (V2+ 2] +(VE ++2) = |[22) +(22) -5 -

PRz\/(‘/E+\/E)2+(J§—\/€)2:\/2+6+2\/E+2+6—2\/1_2 =J16=4

RQ = (—V2+B) +(~V2—E) = 2+6-2VB +2+ 6 + 2 - I6 - 4
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Since PQ = PR = RQ =4, points P, Q, R form an equilateral triangle.

Sample Question 4 : ABCD is a parallelogram with verticesA (x,,y,), B (x,, y,) and
C (x3, ya). Find the coordinates of the fourth vertex D in terms of X5 %0 X5 Yr Y, and Yo

Solution: Let the coordinates of D be(X, y). Weknow that diagonals of aparallelogram
bisect each other.

A (x,y,) B (x,,y,)

D (x,y) C (x3,y5)

R D | Xz, XY, Yy

Therefore, mid-point of AC = mid-point of BD

2 2 2 2
e, X, +X; =X +xand y, +y, =y, +y
e, X +x,—x=x and y +y,—y, =Yy
Thus, the coordinates of D are
(X1+X3_X2’y1+y3_y2)
EXERCISE 7.3

Namethetype of triangle formed by the pointsA (-5, 6), B (-4, —2) and C (7, 5).
Find the points on the x—axis which are at a distance of 24/5 from the point
(7, —4). How many such points are there?

3. What type of a quadrilateral do the pointsA (2, —2), B (7, 3), C (11, -1) and
D (6, —6) taken in that order, form?

4. Findthevalueof a, if the distance between the points A (=3, —14) and B (a, -5)
is9units.

5. Find apoint which is equidistant from the pointsA (-5, 4) and B (-1, 6)? How
many such points are there?
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Find the coordinates of the point Q on the x—axiswhich lieson the perpendicular
bisector of theline segment joining the pointsA (-5, —2) and B(4, —2). Namethe
type of triangle formed by the points Q, A and B.

Find the value of mif the points (5, 1), (-2, —=3) and (8, 2m) are collinear.

If thepointA (2, —4) isequidistant from P(3, 8) and Q (10, y), find the values
of y. Also find distance PQ.

Find the area of the triangle whose vertices are (-8, 4), (-6, 6) and (-3, 9).
Inwhat ratio does the x—axis divide the line segment joining the points (— 4, — 6)
and (-1, 7)? Find the coordinates of the point of division.

35
Find theratio in which the point P(ZE] dividestheline segment joining the

ints A 13 dB (2,5

points 5" and B (2, -5).

If P(9a -2, —b) dividesline segment joining A (3a+ 1, —3) and B (8a, 5) inthe
ratio 3 : 1, find the values of aand b.

If (a, b) isthe mid-point of the line segment joining the points A (10, —6) and
B (k, 4) and a— 2b = 18, find the value of k and the distance AB.

The centre of acircleis (2a, a— 7). Find the values of aif the circle passes
through the point (11, —9) and has diameter 10\/5 units.

Theline segment joining the points A (3, 2) and B (5,1) isdivided at the point Pin
theratio 1:2 and it lies on the line 3x — 18y + k = 0. Find the value of k.

-15 77 o _ _
If D(E 5) E (7, 3) and F(EE) are the midpoints of sides of A ABC, find
the area of the A ABC.

ThepointsA (2, 9), B (a, 5) and C (5, 5) arethe vertices of atriangle ABC right
angled at B. Find the values of a and hence the area of AABC.

Find the coordinates of the point R on the line segment joining the points

3
P (-1, 3) and Q (2, 5) such that PR= G PQ .

Find the values of k if the pointsA (k + 1, 2k), B (3k, 2k+ 3) and C (5k — 1, 5k)
are collinear.

Find the ratio in which the line 2x + 3y—5 = 0 divides the line segment joining
the points (8, —9) and (2, 1). Also find the coordinates of the point of division.
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(E) Long Answer Questions

Sample Question 1: Themid-pointsD, E, F of thesides of atriangleABC are (3, 4),
(8, 9) and (6, 7). Find the coordinates of the vertices of the triangle.

Solution : Since D and F are the mid-points of AB and AC, respectively, by
mid-point theorem, we can prove that DFEB isaparallelogram. Let the coordinates
of B be (X, Y).

D@3, 4) F (6,7)

a

B E (8, 9)
Fig. 7.3

Refer to Sample Question 4 of Section (D) to get

x=3+8-6=5

y=4+9-7=6
Therefore, B (5, 6) is one of the vertices of the triangle.
Similarly DFCE and DAFE are also parallelograms, and the coordinates of A are
(83+6-8,4+7-9)=(1, 2). Coordinatesof Care(8+6—-3,9+7—-4) = (11, 12).
Thus, the coordinates of the vertices of thetriangleareA (1, 2), B (5,6) and C ( 11, 12).

EXERCISE 7.4
1. If (—4,3)and (4, 3) aretwo vertices of an equilateral triangle, find the coordinates
of thethird vertex, given that the origin liesin theinterior of thetriangle.

2. A(6,1),B(8,2) andC (9, 4) arethree vertices of aparalelogram ABCD. If E
isthe midpoint of DC, find the area of AADE.
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The pointsA (x,, ¥,), B (X,, y,) and C (x, y,) are the vertices of A ABC.

(i) Themedian from A meets BC at D. Find the coordinates of the point D.

(i) Find the coordinates of the point Pon AD suchthatAP: PD =2:1

(i) Find the coordinates of points Q and R on medians BE and CF,
respectively suchthat BQ: QE=2:1andCR:RF=2:1

(iv) What are the coordinates of the centroid of the triangle ABC?

If the points A (1, —2), B (2, 3) C (a, 2) and D (— 4, —3) form a parallelogram,
find the value of a and height of the parallelogram taking AB as base.

Students of aschool are standing in rows and columnsin their playground for a
drill practice. A, B, C and D are the positions of four students as shown in
figure 7.4. Is it possible to place Jaspa in the drill in such a way that he is
equidistant from each of the four students A, B, C and D? If so, what should be
hisposition?

Nel
oY)

oo

~

Rows 6

—_— N W AN W

D
1234567 8 910111213

Columns x Teacher

Fig. 7.4

Ayush starts walking from his house to office. Instead of going to the office
directly, he goes to a bank first, from there to his daughter’s school and then
reachesthe office. What isthe extradistance travelled by Ayush in reaching his
office? (Assume that all distances covered are in straight lines).

If the house is situated at (2, 4), bank at (5, 8), school at (13, 14) and office at
(13, 26) and coordinates arein km.



