Grade X

Lesson : 7 Coordinate Geometry

ﬂ Objective Type Questions ]

[ I. Multiple choice questions j

1. In the given figure, O is the intersecting point of OA and OC and OABC is a

square of side 4 units, then the position of A, Band C is

A

o B
o
i

Iuﬂ:..ﬁi

a)(4,0)(4,4)(0,4)

b) (4,0) (0,4) (4, 4)

c)(0,4)(4,4)(4,0) d) None of the above
2. In the given figure, the ordinates of the points P, Q, Rand S is
a)2,-2,-5,6 T;-;: "
H a _"...'."Tp
b)3,4 ,-3,-1 T
. l i o !1
c)3,4,-5,5 A AR RN HEETE
(I
d) 2, 4,-5,-1 Sl i
3. The coordinates of the point P as shown in the diagram will be
\/ A
xe—Q
71
T2
_‘.'3 ......................... P
Y
a) (2,-3) b) (-3, 2) c)(2,3)

d) (3, 2)

4. The coordinate of the vertices of a rectangle whose length and breadth are

6 and 4 units, respectively. Its one vertex is at the origin. The longer side

is on the x - axis and one of the vertices lies in second quadrant is
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a)(0,0)(6,4)(6,0)(0,4) b) (0, 0) (0, 4) (6,0) (6, 4)
c)(0,0)(6,4)(-6,0)(6,4) d)(0,0)(6,4)(-6,4)(-6,0)

5. The point P (-4, 2) lies on the line segment joining he points A (-4, 6) and
B (-4, -6)
a) True b) False

c) Can't say d) Partially True / False
6. The distance of the point P (2, 3) from the x axis is

a) 2 units b) 3 units c) 1 units d) 5 units
7. The distance between the points P (-6, 7) and Q (-1, -5) is

a) - 6 units b) 13 units c) 1 units d) 5 units
8. The distance between the points (a cos 8 + b sin 8, 0) and

(0,asin® — bcos?H),is

a) a? + b? b) a? - b? c)Vva? + b? d) Va? — b?
9. The value of y, if the distance between the points (2,y) and (-4, 3) is 10 is
a) 6 b) -11 c)b d 1l

10. Point P (0, 2) is the point of intersection of y - axis and perpendicular
bisector of line segment joining the points A(1,1)and B (3, 3)
a) True b) False
c) Can't say d) Partially True / False

11. If the distance between the points ( 4, p) and (1, 0) is 5, then the value of p

is.
a) 4 b) -4 c)Bothaand b d) O

12. 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.
a) True b) False
c) Can't say d) Partially True / False
13. The radius of the circles whose centre is at ( 0, 0) and which passes through
the points (-6, 8) is
a) 10 units b) 11 units ¢) 9 units d) 8 units



14. Is the points (1, -1), (5, 2) and (9, 5) are collinear?
a) Yes b) No
c) Can't find d) None of the above
15. If the point P (2, 1) lies on the line segment joining points A(4, 2) and
B (8,4), then
a) AP = AB b) AP = PB c)PB=:AB d) AP =~ AB
16. If the point P (x, y) is equidistant from the points A (5, 1) and B (1, 5), then
The points A(5, 1)and B (1, ) then

a)y=3x b)x=y c) x = -8y d)-8x=y
17. A point on x - axis which is equidistant from the points (1, 3) and (-1, 2)
a) (3 0) b) (5, 0) c) (4,0) d) (3, 0)
18. The point on x- axis which is equidistant from the point (7, 6) and (-3, 4) is
a) (0, 3) b) (4, 3)
c)(3,0) d. None of these

19. The coordinates of the point which is equidistant from the three vertices

of the A AOB as sh\c;wn in the figure is

t
(0, 2y)
X < B » X
(2%, 0)
v
Y
a)(x, y) b) (y. x) (% %) d (% 2)

20. The coordinate of a point on y - axis which is equidistant from the point
A (6,5) and B (-4, 3) will be
a) (0,9) b) (0, -9) c) (0, 5) d) (O, 3)



21. The radius of the circle whose and points of diameter are (24, 1) and

(2,23) is
a) 22v2 units b) 23v?2 units
¢) 11V/2 units d) None of these

22. If the points A (4, 3) and B(x, 5) are on the circle with centre O (2, 3),
then the value of x is

a)0 b) 1 c)2 d)3
23. The perimeter of a triangle with vertices (0, 4) (0, 0)and (3,0)is
a) 5 units b) 12 units ¢) 11 units d) ( 7+ /5 units)

24. If three points (0, 0), (3, V3 ) and ( 3, 1) from an equilateral triangle
then - 1 equals.
a) 2 b) -3

c) -4 d) None of these
25. If AOBC is a rectangle whose three vertices are A (0, 3), O(0, 0) and
B (5, 0), then the length of its diagonal is
a) 5 units b) 3 units c) V34 units d) 4 units
26. The points (3, 2), (-2, -3) and (2, 3) form a triangle name the type of

triangle formed.

a) equilateral b) isosceles
c) right angle d) None of these
27. (5, -2) (6, 4) and (7, -2) are the vertices of an triangle.
a) equilateral b) right angle
c) isosceles d) None of these

28. The points (-4, 0), (4, 0)and (O, 3) are the vertices of a
a) right angled friangle b) isosceles triangle
c) isosceles d) None of these
29. The points (2, 3), (3, 4), (B, 6) and (4, 5) are the vertices of a
a) Parallelogram b) Triangle

c) Square d) None of these



30. The coordinates of the point which divides the line segment joining the
points (4,-3) and ( 9, 7) internally in the ration 3 : 2 is.
a) (7, 3) b) (3,7) c) (35, 15) d) (27, 21)
31. The point which divides the line segment joining the points (7, -6) and (3, 4)
in the ratio 1: 2 internally lies on the
a) i quadrant b) ii quadrant c. iii quadrant d) iv quadrant
32. If P (9a - 2 - b) divides line segment joining A (3a +1,-3)and B (8a, 5) in
the ratio 3 :1, then the values of a and b is
a) a=-1,b=3 b)a=-1,b=-3 ¢)a=0,b=0 d)a=1,b=-3
33. The point (-4, 6) divides the line segment joining the points A (-6, 10) and
B (3,-8) The points A (-6, 10) and B (3, 8) The ratio is
a)l:2 b)7:2 c)2:7 d)4:1
34 If P (2,4) is the mid-point of the line segment joining the points Q (-6, 5)
and R (-2, 3) then the value of a is.
a) -4 b) -12 c) 12 d) -8
35. The fourth vertex D of a parallelogram ABCD whose three vertices are
A(-2,3), B(6,7) andC(8,63)is
a) (0, 1) b) (0, -1) c)(-1,0) d) (1,0)
36. If x - 2y + k = 0 is a median of the triangle whose vertices are at points
A =(-1,3),B (0,4)and C (-5, 2), then the value of k is
a) 2 b) 4 c)6 d) 8
37. The perpendicular bisector of the line segment joining the points A(1, 5) and
B (4, 6) cuts the y - axis at
a) (0, 13) b) (0, -13) c) (0, 12) d) (13, 0)
38. The point ___lies on the perpendicular bisector of the line segment
joining the points A(-2, -5) and B (2, 5)
a) (0, 0) b) (0, 2) c)(2,0) d) (-2,0)



39. A line intersects the y axis and x axis at the points P and Q respectively.
If (2,-5)is the midpoint of PQ then the coordinated of P and Q are
respectively.

a) (0,5) and (2, 0) b) (0, 10) and (-4, 0)
c) (0, 4) and (-10, 0) d) (0, -10) and (4, 0)
40. A ABC with vertices A (-2,0) B (-2,0) and C (O, 2) is similar to A DEF with
vertices D (-4, 0),E (4,0)and F (0, 4)
a) True b) False
c) Can't say d) Partially True / False
41. If (a, b) is the mid-point of the line segment joining the points A(10, -6) and
B (k,4)and a - 2b = 1, then the value of k is
a) 30 b) 22 c)4 d) 40

42. Using section formula, check that the points A(-3, -1), B (1, 3) and C(-1, 1)
are collinear

a) Yes b) No
c) Can't say d) None of these
43. The ratio, in which the Y axis divides the line segment joining the point
(5, -6)and (-1, -4)is
a)l:5 b)5:1
c)2:4 d) None of these
44. Find the coordinates of the point which divides the join of (-1, 7) and (4, -3)
in the ratio 2:3
a) (1, 3) b) (2, 6) c)(3.4) d)(4,6)
45. The ratio in which the point P (m, 6) divides the join A (-4, 3)and B (2, 8) is

a)2:3 b)1: 2 c)3:2 d)2:1
46. If the points A (6,1),B (8, 2) C(9,4) and D (p, 3) are the vertices of a
parallelogram, taken in order, then the value of p is.

a)5 b) 6 c)8 d)7



47. The coordinates of point A, where AB is the diameter of a circle whose
centreis(3,-4)andBis(1,4)is"'
a) (2,0) b) (12, -5)
c) b, -12) d) None of the above
48. The coordinates of the point of trisection of the line segment joining (2, -3)
and (4, -1) (when the point is near the point ( 2, -3) is
a) (10/3,-5/3) b) (8/3,-7/3)
c) (3,-2) d) None of the above
49. List IT gives the coordinates of the point P that divides the line segment

joining the points in the given ratio given in List-I, match them correctly.

List I List IT
P. A (-1, 3)and B (-5, 6) internally in the | 1. (7, 3)
ratio 1:2
Q. |A(-2,1)and B (1 ,4) internally in the 2. 0, 3)
ratio 2:1
R. | A(1,7)and B (1, 4) internally in the ratio | 3. (E 26 )
3’3
2:1
S. | A(4,-3)and B (8, B) internally in the 4 (Z 4 )
3!
ratio 3: 1
Codes
PQRS PQRS
a) 4 2 31 b) 3241
c) 42 31 d) 3124




50. Match the following

List I List IT

Distance between (-6, 7) and (-1, -5) is 1. -3,7

P.
Q. | The value of k for which the distance between 2. x+y=5
A (k,-5)and B (2, 7)is 13 units

R. | (x, y)is equidistant from (5, 1) and (-1, 5)if 3. 3x =2y
S. |x, y(2,63)and (8, D) internally in the ratio 3: 1 4, (Z 4 )
3l
PQRS PQRS PQRS PQRS
a) 3421 b)1243 c) 4132 d)3241

[II. Multiple choice questions j

1. The ratio of the distances of point P (3, 4) from origin to that fromy - axis

is.
a)3:5 b)5:3 c)5:4 d)3:4
2. AOBC is a rectangle whose three vertices are A(O, 4) , O (0, 0) and B (3, 0).
The length of its diagonal is.
a) 25 units b) 5 units ¢) 3 units d) 4 units
3. The distance between A (10 cos 8, 0) and B (10 sin @, 0) is.
a) V10 b) 10
c)b d)10sin 9, cos 6
4. Perimeter of the triangle formed by the points O (0, 0), A(a, 0) and B (0, b) is

a)a+b b) ab

c)a+b +2vVab d)a +b +VaZz - bp?
5. The points (-8, 0), (8, 0), (0, 5) are the vertices of a

a) right triangle b) isosceles triangle

c) equilateral friangle d) scalene triangle




6. The points (-2, 2) (8, -2) and (-4, -3) are the verticies of a
a) equilateral triangle b) isosceles triangle
c) right triangle d) scalene triangle
7. The points (1, 7) (4, 2) (8, -2) and (-4, -3) are the verticies of a
a) parallelogram b) rhombus
c) rectangle d) square
8. The line segment joining the points (2, -3) and (5, 6) is divided by x- axis in
the ratio.
a)2:1 b)3 :1 c)l: 2 d1:3
9. The line segment joining the points (3, 5) and (-4, 2) is divided by y-axis in

the ratio.
a)5:3 b)3:5 c)4:3 d3:4
10. If (3, 2), (4, k) and (5, 3) are collinear then k is equal to
a)? b) 2 c): d) 2

11. If the points (p, 0), (0, q) and (1, 1) are collinear then % + i

a) -1 b) 1 c)2 d) 0
12. The coordinates of reflection of Q (-1, -3) in x-axis are
a) (1, 3) b) (-1, 3)
c)(1,-3) d) none of these
13. The distance between the points (-3, 0) and (3, 0) is
a) 3 units b) 3v2 units ¢) 2v3 units d) 6 units

14 If P (g 4) is the mid point of the line segment joining the points A (-6, 5)
and B (-2, 3) then value of a is.
a) -4 b) -12 c) 12 d) -6

15. The fourth vertex D of a parallelogram ABCD whose three vertices are
A(-2,3),B(6,7)and C (8, 3)is
a) (0, 1) b) (0, -1) c)(1,0) d) (-1,0)



[ Fill in the blanks j

1. Distance of point P (a, b) from origin is
N
2. Coordinates of mid point joining P (o, B) and Q (v, &) are
aty B+s
( 2 2 )

3. For given three points A,B, C if out of three possible distances A, B, C if out

of three possible distance AB, BC and CA the length of the greatest distance
is equal to sum of other two distances than the points A, B, C are said to be
Collinear

4. For given four points A, B, C, D if lengths, AB, BC, CD and DA are all equal
then ABCD is necessarily a rhombus

5. For given four points A, B, C, D if length AB = BC = CD = DA and AC # BD then
ABCD is a rhombus but not square

6. For given four points ABCD to be a Parallelogram It is sufficient to show
that opposite sides are equal.

7. For given four points A, B, C, D if AB = CD BC = DA and AC # BD then ABCD is
a Parallelogram but not rectangle.

8. If area of a triangle is zero square units then its verticies are collinear

9. The distance between (o, B) and (—a — ) is 2./a? + B2.

10. If the point P (x, y) divides the line segment joining A (x; y;) and B (x,, y,)

m (yz — X2) + n(ys — X1)
m+n

[ I. Very short answer question j

1. A triangle with verticies (4, 0), (-1, -1) and (3, 5) isa / an

In the ratio m : n the value of y - x =

a) equilateral triangle b) right- angled triangle

c) isosceles right - angled triangle  d) none of these
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Let A(4,0),B(-1,-1),C(3,5)
AB=/(-1-4)2+ (-1-0)2=+26
BC=/@B+12+ (5+1)2=+52
AC=/(3-4)2+ (5-0)2=+26

= AB? + AC? - BC? and AB = AC

Hence, triangle is an isosceles right angled triangle

2. A circle drawn with origin as the centre passes through (12—30) . The

point which does not lie in the interior of the circle is

0L wE) 96 e(ed)

Distance of (—6, 2) from centre of the circle i.e. (0, O)

2
_ 2 A 25
-\[(O+6) + (0 2) - /36+ -
144 +25 13 . .
= / 7 =?=md|us circle

3. If the distance between the points ( 4, p) and (1, O) is 5 units, then

the value of p is

a) 4 only b) + 4 c) -4 only do
b) y4—-12+ (p—-0)2 =5

= 32+p?=52=p?=25-9:=16= p=14

4. Find the distance of a point P (x, y) from the origin
Let the coordinates of the originbe O (0,0)

By using distance formula

Distance PO = /(x; _ x1)%+ (v, _ ¥,)?

Distance PO = /(0 — x)2+ (0 — y)?
= (=22 +(=y)? = Y ()2 +(y)? units

5. If the distance between the points (4, k) and (1, 0) is 5, then what can

be the possible values of k?
5

| |
A (4, k) 11 B (1,0)




Using distance formula

AB= /(1-4)2+ (0 —k)?
= 5=/(=3)2+ (—k)?
= 5=+9+k?
On squaring, we get
5)? = (VOrk? ) = 9+ &
=> 25-9:=k?> k%?2:=16
k=++V16=+4

6. Show that (1,-1) is the centre of the circle circumscribing the triangle
whose angular points are ( 4, 3), (-2, 3) and ( 6, -1)

P (1, -1) will be the centre of the circle circumscribing the triangle whose

angular points are A (4,3) B (-2,3)and C (6, -1) if PA=PB=PC

Now PA= /(4 — D2+ (3+1)2=1/9+16=+v25=5

PB= J(-2-1)2+(3+1)2=4V9+16=V25=5

PC= J(-2-1)2+(3+1)2 =v25=5

Hence the result

7. 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)

AB is diameter of the circle.

Let C be centre of circle, coordinates of C are (2, -3)

So C is mid-point of AB ( diameter)

Let coordinates of A are (x,y)

x+1 +4
s = 2 and }’T:_3

=>x+1=4andy+4=-6
=x=3andy=-10

~ the coordinates of A are (3, -10)

12



8. IfP(1, 2) Q (4 ,6), R (B, 7) and S (a, b) are the vertices of a
parallelogram PQRS, then
a)a=2, b=4 b) a =4 c)a=2,b=3 d)a=3b=5

=3,b
Mid - point of PR = (:2,227)=(3,7) 5 (a.b) R (5,7)
+

2

. . = (422 6 b
Mid - point of SQ = ( 0 )
Diagonal of parallelogram bisect each other.

65=(557)

2 2

P(1,2) Q (4, 6)

= 3=

4+a 9 6+b
2

= a=2 b=3
9. A straight line is drawn joining the points (3, 4) and (5, 6). If the line
is extended, the ordinate of the point on the line, whose abscissa is -1

is

[ @ L )
A3, 4 B (5, 6) C(-lLy)

Let line is extended, € (-1, y) such that
AB=BC=K:1

(-DXK+3 _
K+1

1
>K =--
3

Y=0
10. A5, 1), B (1, B) and C (-3, -1) are the vertices of A ABC. Find the
length of median AD.
AD is the median of A ABC
D is mid - point of BC

Coordinates of D are :
R R CIEREE

13



Length of AD = /(5 + 1)2(1 — 2)?
= V36 + 1 = V37 units
11. Find the coordinates of the centroid of a triangle whose vertices are
(0, 6), (8, 12) and (8, 0)

Coordinates of the centroid of a triangle whose vertices are (x;, y1) (x2, y2)

X1+ x2+x3 Yt -ty
(x5, 3’3)0'”@( 3 , = 3 3)

_(0+8+8 6+12+0)_(E E)- (E 6)
3 ’ 3 “\3’3/) " \3’

12. The coordinates of one end point of the diameter is ( 4, -1) and centre

of the circle is (1, -3). Find the coordinates of the other end of the

diameter.

(4,-1) (x.y)
° ° °
(1,-3)
Given that coordinates of one end point of the diameter is (4, -1) and centre

of the circle is (1, -3)
Let coordinates of the other end of the diameter be (x, y)

We know that the centre of the circle (1, -3) is the mid-point of diameter.

4+x -1+y

= = 1and 5 =-3
= 4+x=2and-1+y=-6
= x=-2andy=-6+1=-5

Thus, coordinates of the other end of the diameter are (-2, -5)

13. Point P divides the line segment joining the points A (2, -5) and
B (6, -2) in the ratio 2: 3. Name the quadrant in which P lies.
2:3

(A 2,-5) B (5.2)

P(x,y)

14



2X5+3x 2

2+3
_ 2Xx2+3(=5)
Y = 2+3

10+ 6 16

= X = = — =32
5 5
4-15 -11

= y= = — =22
5 5

Point P (3.2, - 2.2) lies in IV quadrant
14. In figure P ( 5, -3) and Q (3, y) are the points of trisection of the

line segment joining A (7, -2) and B (1, -5) Find y

AP = PQ = BQ
| l | |
| I ! !
(7,-2) (5, -3) (3.y) (1,-5)
= Q is mid-point of PB
—3+(-5)
= Y=  =-

15. If the distance between the points (4, k) and (1, O0) is 5, then what
can be the possible values of k?

Let A (4,k),B (1,0) =

AB =5 given
= J@-1)%*+ (k—-0)2=5
= V32+k2=5
= k?+9=25
= k?=25-9=16
k=14

16. Find the distance of a point P(x, y) from the origin. Using distance

formula for distance between

A (x;, y1) and B (x5, y2)

AB = \/(xz — x)%2+ (2 — y1)?

~ Reqd distance = /(x — 0)% + (y — 0)?

15



17. Find distance between A(10 cos 8,0) and B (0,10 sin8)

AB =./(0—10 cos@)? + (10 sind — 0)2

=100 cos2 0 + 100 sin26

= /100 (cos26 + sin?9)
= /100 = 10 units
18. Find the coordinates of reflection of Q (-1, -3) in x-axis.
Reflection of Q (-1, -3) is (-1, 3)
Q(-1,-3)

4

v

Q(-1,-3)

19. Find the coordinates of the point on y-axis which is nearest to the
point (-2, 5)
To get the coordinates of the point ony - axis which is nearest to the

point P (-2, 5) drop a perpendicular PM from on y-axis
A
(-2, 5)
p &---- - M

A

v

v
Coordinates of M are (0, 5) which is the nearest point to P (-2, 5)

20. If the point (0,2) is equidistant from the points (3,k) and (k,5), find
the value of k,

Let the points be P(0, 2), A(3, k) and B(k, 5)

Now, PA = PB

16



Or, PA? = PB?

= (3-0)2+(K-2)2=(K—-0)2+(5-2)

= 9+(K—-2)"=k*+9
= k? = (k—2)?
= k =+(k-2)

k = (k- 2) (impossible)
kK = -(k-2)=-k+2

Or 2k=2o0ork=1.

[ Short answer type questions I j

1. Find the linear relation between x and y such that P (x, y) is equidistant
from the points A (1, 4) and B (-1, 2)
P(x,y) is equidistant from the points A(1, 4) and B( -1, 2)
PA=PB
Ve -1+ -4)2= J(x -1+ (y-2)?
Squaring both sides , we get

=D+ —-D?=(x—- D+ (y—2)?
x*-2x+1+y?2-8y+16=x?-2x+1+y%-4y+4
-2x +17-8y=2x-4y+5
“4x - 4y =-12
x+y=3

2. If the point (x, y) is equidistant from the points (a + b, b - a) and
(a - b, a+b), Prove that bx = ay
Consider that point P (x, y) is equidistant from
A(a+b,b-a)andB(a-b,a+b)

17



~ PA=PB
Vix=(@+b)PP+y = (b - a)P
=Jlx=(@=D)+ 1y = (a+b)P

Squaring both sides , we get

x*+(@+b)?-2(a+b)x+y*+(b—a)?-2(b-a)y
= x2+(@a—-b)?-2(a-b)x+y?+(a+b)?-2y(a+b)
= -2(a+b)x-2(b-a)y=-2(a-b)x -2y (a+b)
= 2x(a- b)+2y(a+b)y=2x(a+b)+2y (b-a)
=>x(a-b)+y(a+b)=x(a+b)+y(b-a)
=>x(a-b-a-b)=y(b-a-a-Db)
-2bx = -2ay
bx = ay
3. Find the point on y-axis which is equidistant from the points (5, -2)
and (-3, 2)
Let point on y-axis be (0, a)
Now distance of this point from (5, -2)is equal to distance from point (-3,2)

ie. 52+ (-2—a)2= /(3)%+ (a—2)2
Squaring and simplifying we get
25 +4 +a’+4a=9 +a?*+ 4- 4a
=>8a=-16 = a=-2
Point (O, -2)
4. Write the coordinates of a point P on x - axis which is equidistant from
the points A (-2, 0) and B(6, 0)
Let coordinates of the P are ( x, 0)
ATO
AP =BP

Jx+2)2+(0-0)2= /(x—6)2+ (0 — 0)2
(x+2)2=(x—6)

18



x2+4 +4x=x2%+36-12x

l6x=32=>x=2

= Coordinates of the point P are (2, 0)

5. The centre of a circle is (2a -1, 7) and it passes through the point
(-3, -1). If the diameter of the circle is 20 units then find the
value of a.

OA =10 units.

20 — 1.7 A
0 10 units (-3.-1)

= 0A= JQa—-1+3)2+ (7 +1)2

= 10= V4a?+ 4+ 8a + 64
Squaring 100 - 4a? + 8a + 68
=>4a’+8a-32=0> a?+2a-8=0
= a’+4a-2¢-8=0 =a(a+4)-2(a+4)=0
= (a+4) (a—2)=0
ca=—4a=2
6. Use distance formula to show that the points A(-2, 3), B (7, 0) are
collinear
AB=,/(1+2)2+(2-3)2=/9+1=+10q
BC=/(7—1)2+ (0—2)%2 =36 + 4 = V40 = 2V10
AC = /(7 +2)2+ (0 — 3)2
= V81 +9 =90 = 3V10
Since AB + BC = /10 + 2V10
= (1+2)V10 = 3V10 = AC

Hence the points A, B and C are collinear.
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7. Show that the points A (a, a), B (-a, -a) and C (-aV3, av3) form an
equilateral triangle.
AB = \/(—a —a)?+ (—a — a)?
- [zt (20)?
= V4a?+ 4a? = V8a? = 2V/2a

BC - \[(—a\@ + a)2+ (aV3 + a)2

= \/3a2+ a? — 2v/3a%+ 3a? +a? + 2+/3a?
=/8a? = 2v2a

AC = \[(—a\@ — a)2+ (aV3 - a)2

= \/3a2+ a? + 2v/3a?+ 3a? +a? — 2+/3a?
= V8a? = 2V/2a
Since AB=BC= AC ~ A ABC is equilateral triangle
8. 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.

A3 p (4, m)
| | | B(6,-3)

Let p (4, m) divides A (2, 3) and B (6, -3) in the ration m, : m,,

[ By using section formula]

_MyXy MyXxy _Mmy1yz2 1 myy,
mq+my ’ mq+ my

_myX6+myx2

mq+ my
> dmy + 4m, = 6m; + 2m,
> dm, + 2m, = 6m; + 2m,
= 2my; + 2my
m;: my =1:1
Also, - mqx (—-3)+ myx3

m1+ my
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1x(-3)+1x3 _ -3+3 _ 0 _ 0
- 2 2 2

m=0
9. If the point C (-1, 2) divides the line segment AB in the ratio 3: 4,

where the coordinates of A are (2, 5), find the coordiantes of B.

3 4
A (2,5) C(-1,2) B (x,y)
BXx+4x2) _ 1 = 3x+8 _ 4
3+4 7
3x+8=-7 = 3x=-15
x=-b

Coordinates of B are (-5, -2)
BXy+4x5) -2 3)’;' 20 _ o

3+4
3y+20 =14 = 3y=14-20

3y=-6 = y= -2
10. The point R divides the line segment AB where A (-4, 0), B (0,6) are such

that AR = % AB . Find the coordinates of R.

A (-4,0) R (x,y) B (0, 6)

Let coordinates of R be (x, y)

AR =ZAB (Given)
But, AR+RB = AB= =AB+ RB=AB
- 3 _4AB-3AB _ AB
> RB-AB—ZAB-f-T
3
2A4B 3 1 3 4
AR _ 4 2., 12_2 *
2B —%AB—4.4—4><1—31
3x0+1x(-4) 0-4 -4
X = = = —=-1
3+1 4 4

d 3x6+1x0 18+0 18 9
an = = = — =
y 3+1 4 4 2

Thus coordinates of R are (—1, g)
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11. If A (4, -8), B (3, 6) and C (5, -4) are the vertices of A ABC, D is the
mid point of BC and P is a point on AD joined such that % = 2, find the
coordinates of P.

A (4,-8)B(3,6)and C (5, -4) are verticies of A ABC and D is the mid-point of BC

A (4,-8)

B (3,6) C (5, -4)
D41

=~ Coordinates of D are

(3+5 6+(—4)) — (8 2) = (4, 1)z

2 ' 2 2’ 2
AP

_:2

PD

= AP :PD =2:1

2X4+1x%x3 2x1:k1x6)
2+1 ’ 2+1

_(8+3 2+6)_(11 3)
U3’ 3 /)7 \3’3

12. The line segment joining the points A (2, 1) and B (5, -8) is trisected

= Coordinates of P are (

at the  points P and Q such that P is nearer to A. If P also lies on

the line given by 2x -y + k = 0. find the value of k
1 2

A2, 1) P B (5,-8)

Since point P trisects AB, then PA:PB=1: 2

Coordinates of P are

—8+2
= -2
3

x=¥ =3andy =
Now P lieson2x -y +k=0

On putting values of x and y, we get

6+2+k=0=> k=-8
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13. If C is a point lying on the line segment AB joining A(1, 1) and
B (2, -3) such that 3AC = CB, then find the coordinates of C.

A(l,1) C(x,y) B (2,-3)
=== (Given)

Coordinates of C

- (MuXy s MpXxy M1y, M2y, )
(X, y) - ( mq+my ’ mq+ my
2+3 5 -3+3
.'.x:—:—andy: =0
4 4 1+ 3
5
() = (3 0)

14. The coordinates of the mid-point of the line joining the points (3p, 4)
and (-2, 2q) are (5, p). Find the values of p and q.

L4 ZaY ®

A (3p, 4) R(5,p) B (-2, 2q)

R (5, p) is the mid-point of the line segment joining the points A (3p, 4) and
B (-2, 2q).

(Sp 2 4+2q) (5,P)

= =5 and XM= p
= 3p =10+2 and4+2q =2p o (1)
= 3p =12 = p=4 ()
Substituting p = 4 from (i) in (ii), we get
4+2q=8 = 29=4 = q=2
p=4 andq=2
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15. Find the ratio in which the line segment joining (2, -3) and (5, 6) is
divided by x - axis,
Let the required ratio be k : 1

Then the coordinates of the point of division are

(2k+5 —3k+6)
k+1’ k+1

This point lies on the x - axis whose equationisy =0

3k+6-0 = 3k=6,ork=2

k+1

Line segment joining the two points is divided in the ratio 2: 1 internally by
X - axis.

16. In given figure BD bisects «B. Find the length of BD

B(1,7)
A(0,0) . €(2,0)
Here, BD bisects «B
AD _ AB
CD ~ BC

(using angle bisector property )
AB =12+ 72+ =4/50
BC =/(2— 1)2+ (0—7)2+ =+/50

~ (i) becomes
AD _ V50 _ 1 _ .
o -V - 1 = D bisects AC

Coordinates of D are

0+2 0+0

(35 %) =00
BD=y(1—- 1)2+ (0-7)2 =7

BD = 7 units

17. Find the value of x for which the distance between the point P (2,-3)
and Q (x, 5) is 10 unit

According as given PQ = 10 units
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= J2-x)2+(-3-5)2=10
Squaring both sides, we have
4 +x%-4x+64 =100
= x*-4x-32 =0
= x*-8x+4x-32 =0
= x(x—-8)+4(x-8)=0

= (x—8)(x+4) =0

AABC x= 8or x =-4

18. Find the ratio in which y - axis divides the line segment joining the
points A(5,-6) and B(-1,-4) Also find the coordinates of the point of
division.

Let P be a point on the y - axis dividing the line segment AB in the ration k: |

using the section formula we get. DIAGRAM

—k+5 —4k—6
(0,0) = |22, == —75~
A §d B
k45 _4k—6 (OElr, <1 (-1, -4
- = ) - a
k+1 k+1
—k+5 _
Now, il 0,
= -k+5=0
= k=5
—4k—6
Also =
k+1
-4 x5-6
= = X
5+1
= < = _13
- 3

Thus the y-axis divides the line segment in the ration 5 :1

Also the coordinates of the point of division are (0, — ?)
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19. Let P and Q be the points of trisection of the line segment joining the
points A (2, -2) and B (-7, 4) such that P is nearer to A. Find the
coordinates of P and Q

A P . B
S S
\15-42/
Using section formula;

P(x, y) _ [{(—7x1)-|-+2(2><2)},{(1><4)+(2><(—2))}]

1+2
=(-1,0)
don = [[R) (Ee)
(2 )=ca

20. Find the ration in which P (4, m) divides the line segment joining the
points A (2, 3) and B (6,-3). Hence find m,

Let P divides AB in the ration k : 1 By section formula
P (4 m)— (6k+2 —3k+3)

k+1’ k+1

A(2,3)
6k+2
- =
k+1
= 6k+2=4k+4
= 2k=2
= k=1
Ratiois1:1
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-3k+3 _ -3(1)+3 _
k+1  1+1
= m=0

Hence m =

21. Point A(-1, y) and B(5, 7) lie on a circle with centre O(2,3y). Find the
values of y. Hence find the radius of the circle.

By mid-point formula
y+7 _
2T

y=-1

Now, A(-1, 1) and O(2, 3)

~Radius = AO=,/(2+1)2+ (3+ 1)2 = 5 units

22. 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 coordinates of P.

Sol. Let point P be (2a,a)
PQ = PR (given)

= \/(Za -2+ (a—-(=5)°

:J(Za—(—B))2+ (a —6))?
= /(2a—-2)2+ (a ¥5)2

=J(2aF3)2+ (a+6)2
= V4a? + 4 —8a+ a? + 25+ 10a

=vV4a?2 +9+12a+ a? + 36+ 10a — 12a

= v5a? + 2a + 29 = V5a? + 45
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Squaring both sides, we get

5a% + 2a + 29 = 5a? + 45

= 5a° + 2a — 5a%* = 45—29
= 2a=16
= a=8

Thus, the coordinates of the point P are (16, 8)

23. Prove that the points (3, 0), (6, 4), and (-1, 3) are the vertices of a
right angled isosceles triangle,

Let A, B and C be the points (3, 0), (6, 4), and (-1, 3) respectively.
Using Distance formula:

AB =J6—32+(4-0)
=vV9+16 = V25=5
BC =J(6+1)2+ (4-3)2

=V49+1 = V50 =52

ObserveAC? = /(3 + 1)2 + (0 + 3)2

=vV16+9 = V25=5
AB=AC=5

= AABC is isosceles triangle.
Also, (5)% + (5)? = 50 = (5v2)°
= AC? + AB* = B(C?

= AABC is right angled at A.

24. If (-2,3), (4, -3) and (4, 5) are the mid-points of the sides of a
triangle, find the coordinates of the centroid,

Let the given triangle be ABC and D, E, F are mid-points of sides
AB, BC, CA respectively, where D (-2,3), E(4,-3), F(4,5). Since centroid of
a triangle is same as centroid of triangle obtained by joining mid-points of sides

of main triangle.
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(-2,3)D F(4,5)

B E(4.-3) C

- Centroid of AABC = Centroid of ADEF

_ (—2+4+4 3—3+5) 3 (2 5)
- 3 ’ 3 -\

25. If (1, —Z) is the mid point of the line segment joining the points (2, 0)
and (O, g) then show that the line 5x + 3y + 2 = O passes through
the point (-1, 3p).

Using Mid point formula

(18) = (522
(19 =(1.5)

. - 1) -
s (-1,3p) = (-1, 3x 3) = (-1,1)
Pluginx=-1,y=1inBbx+3y+2=0

5(-1)+ 3(1)+2 =0
-5 +5 =0 (satisfied)

= (-1, 3p) i.e(-1,1) lieson line 5x + 3y +2 =0
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[ Short answer type questions IT j

1. Show that the points A(1, 2), B (5, 4) C (3, 8) and D (-1, 6) are the

vertices of a square.

AB =42+ 22 =16 + 4=+20
BC=/(-2)2+ ()2 =v4 + 16 =20
CD=J(-4)2+ (-2)2 =16+ 4=+20
DA =/(-2)2+ (4)?=V4 + 16= V20
Here AB=BC=CA=DA

AC =22 + 62 = V40

And BD = \/(=6)% + (2)2 =36+ 4 = V40

All slides of quadrilateral are equal and diagonals are equal.

~ ABCD is square
2. Show that the points A(1,0), B (5,3), € (2,7) and D ( -2, 4) are the

vertices of a parallelogram.

b4 _ €@, 7)

A (1, O) B (5, 3)

AB =/(5-1)2+ (3-0)2=+v16 + 9=5

DC =/(2+2)2+ (7-4)2=+16 + 9=5

BC =(5-2)2+ 3-7)2=4/9+16=5

AD =/(1+2)2+ (0-0)2=4/9+16=5
Or

Alternatively
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The given points are the verticies of a parallelogram

Mid point of AC = (%}%) _ G, %)
Mid point of BD = (¥,¥) - G, %)

Mid point of AC = mid points of BD

= diagonals bisect each other

- The given points are the verticies of a parallelogram

3. Show that points A (7, 5), B (2, 3) and C (6, -7) are the verticies of a
right triangle. Also find its area.
AB =/(2-7)2+(3-5)2=V25+4=+29

BC =.,/(6—2)2+ (-7 —-3)2=+/16 + 100 = V116

CA =(7-6)2+ (5+7)2 =1+ 144 = V145
Since, AB? + BC? = 29 + 116 = 145 = CA?
~ A ABC is right angles at B
Area = % AB x BC
=~ V29116 = $v29.2.V29 = 29
4. Two points A(1, 0) and B (-1, O) with a variable point P(x, y) satisfy
the relation AP - BP = 1. Show that 12x%- 4y3 = 3.
Given AP-BP=1
= Jx -1+ (@ —-0)2-/(x+1)*+(y—-0)2 =1
S Gl JGED
Squaring both sides
(x—1)%+y2=1 (x+1D*+y?+2 /(x—1)2+y?
= x?+1-2x =1+ x%+2x+ 2 /(x+ 12+ y?
= 1-4x=2/(x + 12+ y?
Squaring both sides

= x2+1-2x=1+x2+1+2x+2,/(x+ 1)%+ y?
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= 1-4x= 2/(x + 12+ y2
Squaring both sides
(—1—4x)%2 = 4 (x + 1)%+ y?
= 1+16x2+8x= 4x2=4 x2+1+2x +y?
= 12x2-4y%2=3
5. If coordinates of two adjacent vertices of a parallelogram are (3, 2),
(1, 0) and diagonals bisect each other at (2, -5) find coordinates of
the other two vertices.
Let ABCD be a parallelogram, diagonals AC and BD intersects at O.
Let A(3,2),B(1,0)and O (2, -5) are coordinates.
Let coordinates of C are (a, b) and coordinates of D are (x, y). As diagonals

of parallelogram bisect each other at 0. So, O is mid point of AC and BD.

3+a 2+b
2= > and -5 = T
D(x,y) C (a, b)
0
(2, -5)
A3, 2) B(1,0)

= a=1and b=-12

1+x 0+
= 2and Ty5

Also,
x=3and y=-10

. Coordinates are (1,-12)and (3, -10)

6. Given two fixed two point P (-3, 4) and Q (5, -2). Find the coordinates
of points A and B in PQ such that 5 PA = 3 PQ and 3PB = 2 PQ.

"W\’

& 4
P(-3,4) 3:2 Q(5,-2)

®
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Here B5PA = 3PQ

PO _ 5
PA 3
PA
$ ;‘w:_s
PA 3
- PA 40 _ 5
PA  PA
AQ _ 5
= 1+PA-3
AQ 5 AQ _ 2 PA 3
—= == == == — = =
= PA 31 PA BOrAQ 2

Thus A divides PQ in the ratio 3: 2 internally. Using section formula

3(5)+2(-3) 3(-2)+24) 9 2
A[ 3+2 ' 3+2 (E'E)

Again 3PB =2 PQ

PQ 3
= — =-
PB 2
PB+ BQ 3
= = —
PB 2
PB+BQ 3
= -
PB 2
PB B 3 B 3
L PBLBO _3_ , 303
PB PB 2 P 2
BQ 3 1
5 —=-=-1=—
PB 2 2
PB 2
= — = -
BQ 1

Thus B divides PQ in the ratio 2: 1. Using section formula.

. [26G)+1(=3) 2(-2)+1(H) ] _ (7
B'S[ 2+1 '’ 2+1 '(5’0)

Thus A is (EEZ) and B is (2,0)

7. Find the coordinates of the points of trisection of the line segment

Joining the points A (2, -2) and B ( -7, 4)
Let P and Q be the points of trisection of AB

= P divides AB in the ratio 1: 2 and Q divides AR in the ratio 2: 1 internally.

(2.-2) (-7.4)
Y | | °
A P Q B
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Applying section formula, coordinates of P are

—-> 1-7+22) 14DH+1(-2) . _
P [ 142’ 1+2 ] ie.P(-1,0)

Similarly, coordinates of Q are

2-7+1(2) 2(4)+1(-2)1 .
a2 i e 42

8. If the point P (x, y) is equidistant from the points A (a + b, b - a)
and B (a - b, a + b). Prove that bx = ay.

(a+b,b-a) (a-b,a+b)
| | |
[ I |
A 1 P(x,y) 1 B
Using mid-point formula

(x Y) :[a+b+a—b b—a+a+b]

2 ’ 2
= xzw =a €))
= y=222a oy @)

(1) +(2) gives = § =§

= bx =ay (Proved)
9. The vertices of a triangle are (-2, 0), (2, 3) and (1, -3). Is the
triangle equilateral, isosceles or scalene?

Let the given points be A (-2,0),B (2, 3)and (1, -3) .

» AB= /(-2 —2)%(0 - 3)2
=V16+9=+v25=5
BC=,/(2—1)%(3 + 3)2
=V1+36=+37
CA = /(1 +2)2(-3—0)2
=vV/9+9=+18=3V2
Clearly 5 # 37 = 3v2

i.,e. AB#= BC =#CA

= A ABC is a scalene triangle
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10. Find the area of a rhombus if its vertices are (3, 0) (4, 5), (-1, 4)
and (-2, -1) taken in order

Let ABCD be given rhombus with A (3,0), B (4,5), (-1,4) and (-2, -1)
D(-2,-1)

A(3,0) c(-1,4)

B(4,5)

Thus AC and BD are its diagonals

Using distance formula

AC= /(B +1)2(0—4)?
V16+16=+v32=4+2 units
BD = /(4 +2)2(5 + 1)2
V36 +36 = 62 units

Since area of rhombus = % (Product of the diagonals)

=~ (4V2) 6 V2 = 24 sq. units
11. Find the point on y -axis which is equidistant from the point (5, -2)
and (-3, 2)
Let the required point on y- axis be P (O, b) and given points be A (5, 2) and
B(-3,2)

According to question
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PA = PB
N PA? = PB?
= (5-0)+ (-2 -b)2 = (=3 - 0)% + (2 — b)?
= 29+4b+b%2=13 +b2-4b
b=-2
~ Required point is (0, -2)

12. The line segment joining the points A (2, 1) and B (5, -8) is trisected
by the points P and Q, where P is nearer to A. If the point P also
lies on the line 2x -y + k = 0, find the value of k.

Or

Show that (a, a), (-a, -a) and (-V3a, V3a) are verticies of an
equilateral triangle.

Since, P lies nearer to A and is one of the point of trisection.

4r7><:-ﬁs

122
——
A (-1, 3) P B (5,-6)

~ P divides AB in the ratio 1: 2 So, by section formula

P [1><5+2><2 1><(—8)+2><1]
1+2 ! 1+2

PG T )P
Since P lieson 2x -y + k =0

«. Coordinates of P must satisfy

= 2(3)-(-2)+k=0

= 10+k =0

= k =-10
Or

Let given point be A (a, a) B (-a, -a) and C (-V3a, V3a)
Now using Distance Formula
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AB = /(a(—a)?+(a(—a)?
=J(2a)? + (2a)? =V8aZ = 2V2a

BC :\/(—a+\/3_a)2+(—a—\/§a)2

=Va? +3a? — 243 @+ a? + 3a + 232
=J(Q2a)? + (6a)? =V8aZ = 2v2a

CA :\[(—\/§a—a)2+(\/§a—a)2

:\/3(12 + a? + 2v/3 a?+ 3a? +a? — 2V3 a?
=V8a? = 2v2a
Since AB = BC =CA = (2+/2a each)
=~ A ABC is an equilateral triangle
13. Show that A ABC, where A (-2, 0), B (2, 0), € (0, 2) and APQR where
P (-4, 0), Q (4, 0) R (O, 4) are similar triangles

Using distance formula

AB = ,/—2—2)2+(0 — 0)2 = 4 units

BC = /(2 — 0)24(0 — 2)?
= V& +4 = 2v/2 units
AC = /=2 —0)2+(0 — 2)2
= V& +4 = 2v/2 units
PQ =/(—4 —4)2(0 — 0)2 = V64 = 8 units
QR=,/(4—0)2+ (0—4)2 =16+ 16

=32 = 42 units
AB_BC_ 4AC_ 1
PQ QR PR 2

i.e. sides of As are proportional

= A ABC ~ APQR
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14. Two friends Seema and Aditya work in the same office at Delhi. In the
Christmas vacations, both decided to go to their hometowns represented
by Town A and Town B respectively in the figure given below. Town A
and Town B are connected by trains from the same station C (in the
given figure) in Delhi. Based on the given situation, answer the following
questions.

Who will travel more distance, Seema or Aditya, to reach to their
hometown?

Seema and Aditya planned to meet at a location D situated at a point D
represented by the mid-point of the line joining the pointbs represented
by Town A and Town B. Find the coordinates of the point represented by
the point D.

Find the area of the triangle formed by joining the points represented by
A,B and C.

Sol. i.Reading the coordinates of A,B,C as given below A(1, 7), B(4, 2),C(-4, 4)

Distance travelled by Seema = AB

=JA -2+ (7-2)2=V9+25=+34

Distance travelled by Aditya

=BC=\/(4+4)2+ (2—-4)2=V64+4=168
Ce V68 > /34
- Aditya travels more distance.

ii. Using mid-point formula, The coordinates of D are
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1+4 742 59
(TT) - (E'E)
iii. Area of AABC:%I 12 —4)+4(4—7) —4(7 = 2)|
=2]-2-12-20|=2|-34|
2 2
= 17 sq. Units

[ Long answer type questions j

1. One vertex of an equilateral triangle with side 2 units is at origin.

Another vertex lies on the line x =,/3y and is in first quadrant. Find the

coordinates of other two vertices.

Here , one vertex O is at origin, other vertex A (h, k) is on the line x = /3y

and third vertex is B (a, B)

B (a.p)

0 (0,0) A (h, k)
. AOAB is an equilateral A OA = 2 units
= Vh2+k2=2 = h®+k*=4 .. (i)
Also, A (h, k) ison the line x =,/3y
= h=+3k . (i)
Substituting in (i), we get

(V3Kk)2 + k% =4
= 4k* =4 => k% =1
= k=41

But A isin 15" quadrant . k= 1 whenk=1,eq (ii) becomes
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h=v3x1=+3
«. Coordinated of A are (3, 1)

Now OB=2
= JaZ+ p7=2
= Ja?+ B =4
Also AB = 2
= J@—b2+ (B—k)? = 4
= (@—=V3)*+ (B—1k)?* =4
= a?+3-2V3a+p2+1-28:=4
= a?+p? -2V3a-28=0
= 4-2V3a-28=0
V3a+p =2
= =2 -V3a

Substituting in (iii), we get

[Using (iii)]

-(iv)

a’?+ 2 —V3a)’=4 = a*+4+3a® -4/3a=4

= 4a?-43a=4=>4a(a-/3)=0

> a=0o0ra=V3

When a =0 eq.(iv) becomes = g=2-v/3x0=2
Coordinates of B are (0, 2)
When a =3 eq.(iv) becomes = f=2-+/3x+3=-1

Coordinates of B are (v3,-1)

2. The line segment AB joining the points A (3, -4) and B (1, 2) is
trisected at the points P (p, -2) and Q (g q). Find the values of p

and q
Now AP:PB=1:2

A (3,—4)

) B(1,2)



1x1+2 x3 7
- - " 5 p=-
1+2 3
2x2+1 x4
AISOAQQB =2:1 :q—T =0

3. In figure, the vertices of A ABC are A (4, 6), B (1, 5) and C (7, 2) .

A line- segment DE is drawn to intersect the sides AB and AC at D and

AD _AE 1
E respectively such that B-ac -3 Calculate the area of A ADE and

compare it with area of A ABC.

A (4, 6)
D F
B (1, 5) C(7,2)
AD _AE _1
AB” Ac” 3
AD AE 1

AB—AD ~ AC-CE 3-1

AD AE 1
= —_ =
BD EC 2
= AD:BD=1:2 AE:EC=1:2

Using section formula

D =

2X4+1%x1 2X6+1X5) _ 17
3 ’ 3 =13

E = {2><4+1><7 2><6+1><2} _ [5 14]
3 ’ 3 '3

Area of A ADB

- oo - 2-slo- e fo-2]
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2+l 1+ = S {[E)

SR
= % Sq. units = 3.16 Sq. units

Area of A ABC

[[4(5-2)+1(2-6)+7(6—5)]|

N[lRr N[

[12 - 4+ 7]|= 2> = 7.5 Sq. units

So, area of A ABC is more than that of A ADB by 4. 34 Sq. units.

4. Determine the ratio in which the line 3x + y - 9 = O divides the segment
joining the points (1,3) and (2,7).

Let line 3x +y - 9 = O divides the segment joining the points A (1, 3) and B (2, 7)

in the ratio k : 1 at point L.

Using section formula

Co-ordinates of L are

kx2+1x1
X =
k+1
2k+1
X =
k+1 k:
A E¥iN B
1.3 ;\' @
2
-
and _7xk+3x1
Y k+1
_7k+3
Y k1

New point L lieson line 3x +y-9=0

2k+1 7k+3
ie. +[ ] -
e 3| * g -970
6k +3+7k+3-9k-9 _
k+1 -

42



4k-3=0
_3
K=%

Hence required ratio be 3 : 4
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