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CO-ORDINATE GEOMETRY

CONCEPTS] 2
1. If the coordinates of a point is its perpendicular distance from y — axis.
2. If is evident from the above discussion that:

(i) The abscissa of a point is its perpendicular distance from y — axis.
(i) The ordinate of a point is its perpendicular distance from x — axis.
(iii) The abscissa of every point situated on the right side of y — axis is positive and the abscissa of every point situated on the left
side of y-axis is negative.

(iv) The ordinate of every point situated above x-axis is positive and that of every point below x-axis is negative.

(v) The abscissa of every point on y-axis is zero.

(vi) The ordinate of every point on x-axis is zero.
(vii) Coordinates of the origin are O(0, 0).

= | Distance Formula:

Given: A (x, y) and B (x, y) be the co-ordinate
To prove: V(x; — x1)2 + (y2 — y1)?
Proof: Let the co-ordinate of point A be
(%, ¥) and co-ordinate of point B be (x; y>).
Also, AN=QN =QA -
= OP - MP (= QN = OP and QA = OM) 0 xS M2 p X
=X2—X1 X2
And BN =BP — NP
=Y0-0Q (* YO =BP and NP = 0Q)
=Y2=N1
Now, Inrt. A BAN
AB? = BN% + AN? (By Pythagoras theorem)

AB = V/(BN)? + AN?

AB =V(y2 — y1)* + (x2 — x1)? Hence proved.

Corollary: Distance of a point from the origin (Y21 I A

AB =+Vx.®+ ylz

B
O, (0] X1
——————— 7ips n’ technique———
@ For on Isosceles triangle — Prove that at least two sides are equal.
@ For on equilateral triangle — Prove that all the three sides are equal.
@ For a right A - The sum of square of two sides is equal to square of third side.
@ For a square — Prove that the four sides and the diagonal are equal.
@For a rectangle — Prove that the opp. pair of sides and two diagonals are equal.
@ For a rhombus — Prove that all the adjacent sides are equal.
@ For a parallelogram — Prove that opp. sides are equal & parallel.
@ For collinear point - Prove that the sum of distance between two-point pair is equal to the third pair of point.
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1. In which of the following quadrilateral do the following point lies?
(a) (5, 3); (b) (-2, 4); (c) (-4,-7); (d) (8,-3)
Sol. a) (5, 3)
Since, abscissa i.e., 5 greater than zero, (0) and ordinate i.e., 3 greater than zero (0).
.. point (5, 3) lies on 1° co-ordinate.
b) (2, 4)
Since, abscissa i.e., -2 is not greater than zero, (0), and ordinate i.e., 4 is greater than zero (0).
.". point (-2, 4) lies on 2" co-ordinate
c)(-4,-7)
Since abscissa i.e., -4 is not greater than zero (o) and ordinate i.e., -7 also is not greater than zero (0)
.". point (-4, 7) lies on 3™ co-ordinate
d) (8,-3)
Since, abscissa i.e., 8 greater than, zero (0) and ordinate i.e., -3 is not greater than zero (0)
Therefore, point (8, -3) lies on 4™ co-ordinate.
2. Find the distance between the point: -
A. A(2,3) B. A (-3, -4)
B(-1,7) B(3,0)
C. A(5,-12) D. A (0, 0)
B (9, -9) B (-5, 12)
E. P(7,13) F. Ax+y,x—7y)
Q(10,9) B(x—y,-x-y)
G. A (at1?, 2at); B (at2?, 2at2)
Sol. A) A(2,3)
B(-1,7)
Here, x1=2,x2=-1land y1=-3,y,=7
Magnitude of AB = |AB| = V/(x2 — x1)? + (y2 — y1)?
=V(1-2)2+(7-3)
=V(:3) + (4
=9 + 16 = V25 = 5 units
B) A(-3,-4)
B (3,0)
Here, x1=-3,x2=3and y1=-4,y,=0
Magnitude of AB = |AB| = V(2 —x1)2 + (y2—y1)?
=VIB-(3)12+[0~(-4)
=V(3+3)2+(0+4)
=/(6)2 + (4)2 =V 36 + 16 = V/52 = 213 units
Q) A (5,-12)
B (9, -9)
Here, x1=5,x2=9and y1=-12,y,=-9
Magnitude of AB = |AB| = V(2 —x1)2 + (y2—y1)?
=V(9-5?2+[(-9-(-12))?
=V(4)2 + (-9 + 12)2 = V(4)% + (3)?
=/(6)2 + (4)? = /36 + 16 = 52 = 2v/13 units
D) A (0, 0)
B (-5, 12)
Here, x1=0,x2=-5and y1=0,y>=12
Magnitude of AB = |AB| = V(x22 + y»?
=V(5)2+ (127
=/25 + 144 = /169 = 13 units
E) P(7,13)
Q(10,9)
CBSE-MATHEMATICS, I-\I: | oSS
: STUDY CIRCLE

ACCENTS EDUCATIONAL PROMOTERS



y A

I- I: IIT-JEE|| ESE:MAT[}:{]EMATHES

STUDY CIRCLE CO-ORDINATE GEOMETRY

ACCENTS EDUCATIONAL PROMOTERS

Here, x1=7,x2=10and y1=13,y2=9
Magnitude of PQ = |[PQ| = V(x2 - xl)2 + (y2 — y1)?
=V(10-7)% + (9 - 13)?
=V(3)% + (- 42-\/9+16 V25 = 5 units

F) Alx+y,x=y)

B (‘x_yl 'X_J’)

Here,x1=x+y,x2=x-yandyi=x-y,y2=-x-y

Magnitude of AB = |AB| = V(x2 — x1)2 + (y2 — y1)2
=V[(x—y) - (x + PP+ [(-x—y) - (x—y)]
=Vx—y-x—y)>2+(x-y)—x+y)
=V(-2 y)2 + (-2x)? =Va4y? + 4
=Va(x2+y)  =Va(x? +y?) = 2Vx2 + y2 units

G) A (at1?, 2at); B (at2?, 2aty)

Here, x1 = at1?, x2 = atz?and y1 = 2at, y> = 2at»
Magnitude of AB = |AB| = V/(x2 — x1)2 + (y2—y1)?
=+/(at? - ath)? + (2at? - 2at?)?
=va? (t22 - t:12)? + 4a2 (t2 — t1)?
=Va [ =P+ a(L-t)d
=vVal [{(ta+t1) (= t) 2 + 4 (2~ t1)?]
=va? (ta—t1) [(t2 + t1)? + 4]
=a (ta—t1) V(t2 + t2)2 + 4 units

3. Find the distance of point P (7, -7) from the origin.
Sol. Magnitude of PO |PO| =Vx2 + y1
=V7)?Z+(-7)F
=49 +49
=V98 =7V2 units.
4. A (7,0), B (0, -24) and 0(0, 0) are the vertices of the triangle. Calculate the length of the hypotenuse of AABC.
Sol. Here, x1=7,x2=0and y1=0, y»=-24 Y
Magnitude of AB = |AB| = V(x2—x1)2 + (y2—y1)? x" (0,0 (7,0) x
=V({0-7)2+ (24-0)?
=V(7)+(- 24)
=49 +576
=625 =25 units
(0,-24) |-~
Y’
5. Find the distance of the point A (6, -6) from the origin.
Sol. Magnitude of AB = |AB| = Vx12 +yi?
=/(6)% + (-6)2
=V 36+36 —\/_ 6V2 units
6. Find the distance between the point A (a sin 0, a cos a) and B (a cos a, -a sin a).
Sol. Here, x1=asina,x2=acosaandyi=acosq,y2=-asina
Magnitude of AB = |AB| = V(x2 — x1)> + (y2 — y1)?
=\/(a cos o - a sin a)? + (-a sin o - a cos a)?
=/aZ (cos o — sin @) + (-a?) (sin o + cos 0)?
= Va?[cos?A + sin? 0. — 2 cas s FSn? o + OS2 0+ 2 Cos-e—SiTTT]
= a2 (cos?A + sinZa.
= g V2 units
7. A distance between A (1, 3) and B (x, 7) is 5 unit. Calculate the possible values of x.
Sol. A (1, 3) and B (x, 7) are the point such that AB =5 units.
Magnitude of AB = |AB| = V(2 —x1)? + (y2—y1)?
5 =+(x-1)2+(7-3)? -
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(52=x>+1-2x+16
25-16-1 =x?>-2x
=> 8 =x?-2x
-2x-8 =0
-4x+2x—-8=0
(x—4)+2(x—-4)=0
=> (x+2)(x-4)=0
Either,
x+2=0
x=-2

CBSE-MATHEMATIGS
CO-ORDINATE GEOMETRY

8. A is the point of Y axis whose ordinate is 5 and B is the point whose co-ordinate is (-3, 1). Calculate the length of AB.

Sol. Here, x1=0,x2=-3; y1=5,y2=1

Magnitude of AB = |AB| = V(x2 — x1)? + (y2 — y1)2
=V[- 3) (1 5)2
=V(-3)2 +(-4)
= \/ i) + (16)
=25
= /5 units

9. Find the value of x for which the distance between the points P (3, -5) and Q (x, 2) is V58 units.

Sol. Here,x1=3,x2=x; y1=-5,y2=2
Magnitude of PQ = |PQ| = V(x2 — x1)2 + (y2 — y1)2
V58 =V(x—3)2+[(2—(-5))
(v/58)2 = x2+9—6x +49
58—-49-9=x?-6x
0 =x’-6x
x> —6x = O
x(x—6)=
(x—16)= 0
=6

10.
abscissa.

Sol. Let the abscissa of point A be x

And the ordinate of point B be 2x
Here, x1=x,x2=4; y1=2x,y2=3
Magnitude of AB = |AB| = V(xa—- xl)2 + (y2 — y1)?
V10 =V(4-x)*+ (3 - 2x)
(V10)2 =16+ x?—8x+9+4x? +12x
10-16-9=x2-8x+4x>-12x
-15=5x?-20x
5x2—20x+15=0
5x>—15x-5x+15=0
5x (x—3)-5x+15=0
(5x-5)(x-3)=0
5x-5=0 orx—3=0
5x=5 x=3
x=1

Either,

11.

A point P (2, -1) is equidistant from the point A (0, -7) and E

Sol. Since point P is equilateral from point A & point B

CBSE-MATHEMATIGCS ,

A point ‘A’ is at the distance of V10 units from the point B (4, 3). Find the co-ordinate of point ‘A’ If its ordinate is twice the

fx=1 5
~ abscissa of point A=1
& Ordinate of point A =2
~|Co-ordinate o point A= (1, 2)

fx=3
~ abscissa of point A=3

& ordinate of point A=6
~|Co-ordinate of point A= (3, 6)

(-3, a). Find the value of a.
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X Magnitude of PA = Magnitude of PB

=> V(xa = x1)2 + (y2 = y1)2 = V(o — x1)2 + (y2 = y1)?
=> Via=2)2+(-7-12=V(-3-2)2+ (a + 1)

= Va2 +4-480,+64=V25+0?+ 1+ 20

=> VoZ-40+68=V2+20+26

=> o -840 +68=67+20+26

=> 4o +20+26-68=0

=> 60—-42=0

=> o=74
12. Show that the point (a, a); (-0, ) and (-m/3, m/3) are the vertices of an equilateral A.
Sol. Let, the vertices of A of point P (0, ), Q (-a, -a) and R (-av/3, a/3)

Magnitude of PQ = |PQ| = V(x2 — x1)2 + (y2 — y1)2
=V(-0-0)2+ (-a- a)?
=V(2x)% ¥ (- 2x)2
=402+ 402 = 802 = 20V/2 units ... (i)
Magnitude of QR = |QR| = V(x2 — x1)? + (y2—y1)? P(a, o)
=V(-xV3 + )2 + (03 + a)?
=vV3a2+a2-2xaV3+a23+02+2xaV3
=+/8 a? = 201/2 units ... (i)
or Magnitude of RP = |RP| = V(x2 — x1)2 + (y2 — y1)?
=V(a + 0v3)2 + (o - aV/3)? R
=vVo2+302+2 xV302+ 02+ 302 -2 x V302 (-0, -o) (-3, 0v/3)
=/8 02 = 202 units ... (iii)
From (i), (ii) and (iii)
PQ=QR=RP APQR is an equilateral A.
13. Prove that point A (1, -3); B (-3, 0) and C (4, 1) are the vertices of the isosceles of A also find the area of A.
Sol. Let the vertices of A of point A (1, -3); B(-3,0) and C (4, 1)
Magnitude of AB = |AB| = V(x2 — x1)2 + (y2 — y1)2 AN3, -3)
=V(3=1)2+(0+3)
=V(-4)2 +(3)
=16 +4
=25
=5 units . (D)

B (-3,.0) (4, 1)

Magnitude of AC =| AC| = V(x2 = x1)2 + (y2 — y1)?
=V(1-4)2+(3-1)
=V(3)+ (-4
=v9 + 16 = V25 = 5 units ... (ii)
From (i) & (ii) AB=AC
i.e., AABC its two sides are equal ........ (A)
Now, Magnitude of BC =| BC| = V(x2 — x1)? + (y2 — y1)?
=V(-3-42+(0-1)
=V49+1= V50= 5V2 units

Now,
BC? = AB? + AC? [By Pythagoras theorem]
(5v2)2 = (5) + (5)2
50=50
i.e., the sum of square of two equal sides is equal to the square of hypotenuse ... (B)
From (A) and (B)
AABC is rt. Angle isosceles A
Now, Area of isosceles of A =% x base x altitude =% x5 x5 =25/2 units?
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D(-2,2)

c(1 -1
=7

14. Show that the point (4, 8); (7, 5); (1, -1) and (-2, 2) from a rectangle. A (4, 8)
Sol. Let the vertices of a quad" of point A (4, 8), B (7,5),C(1,-1) and D (-2, 2)
Magnitude of AB =| AB| = v/(x2 — x1)2 + (y2 — y1)2
=V(7-4)72+(5-8)?
=V(3)* +(-3)
=9 +9 =18 units (i)
B (7,5
Magnitude of CD =| CD| = V(x2 — x1)? + (y2 — y1)?
=V(-2-1)2+ (2 +1)?
=V(-3)2+(3)
=9 +9 =18 units .. (i)
From (i) and (ii) AB=AC ... (A)
Now,
Magnitude of BC =| BC| = V(x2 — x1)2 + (y2 — y1)?
=V(1-7)2+(-1-5)?
=V(-6)* +(6)
=36 +36 =V72 units ... (iii)
Also,
Magnitude of AD =| AD| = V(x2 — x1)? + (y2 — y1)?
=\(4+2)7+(8-2)?
=V(6)* +(6)*
=/36 +36 =V72 units ... (iv)
From (iii) and (iv) BC=AD ...(B)
From (A) & (B) AB=CDand BC=AD
i.e., A ABCD its opp. sides are equal ... (C)
Now,
Magnitude of AC =| AC| = V(x2 — x1)% + (y2 — y1)?
=\(1-4)?+(-1-8)?
=V(-3)*+(-9)
=+/9 + 81 =90 units (%)
Magnitude of BD =|BD|= Vix2—x1)? + (y2—y1)?
=V(2=7)2+(2-5)?
=V(-9)2+(-3)
=V81+9=v90 units ... (vi)
From (v) & (vi) AC=BD
i.e., its diagonal is also equal ... (D)
From (C) & (D)
|I] ABCD is a rectangle | hence proved.
15. Show that the point (0, -1); (-2, 3); (6, 7) and (8, 3) are the vertices of rectangle. Find the area of the rectangle.
Sol.

Let the vertices of a point A (0, 1), B (-2, 3), C(6, 7) and D (8, 3)

Magnitude of AB =| AB| = V(x2 — x1)? + (y2 — y1)?
=V(-2-0)2+ (3 +1)
=V(-2) +(4)

=4 + 16 =20 = 2v/5 units ... (i)

Magnitude of CD =| €D | = V(x2 — x1)% + (y2 — y1)?
=V(8-6)2+(3-7)
=V(2)* +(-4)?

=/4 + 16 = /20 = 2v/5 units ... (ii)

From (i) and (ii) AB=CD ... (A)

Also,  Magnitude of BC =| BC| = V(o2 — x1)2 + (y2 — y1)?
=V(6+2)2+(7-3)
=V(8)* +(4)

=64 + 16 = /80 = 4V/5 units ... (iii)
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Magnitude of DA =| DA| = V(2 — x1)2 + (y2— y1)?
=V(0-8)2+(-1-3)2
=V/(-8)2+(-4) =64 + 16 = /80 = V5 units ... (iv)
From (iii) and (iv) BC=AD ... (B)

ie., From (A) and (B)
AB=CD and BC=AD
i.e., I ABCD its opp. sides are equal .. (C)
Now,
Magnitude of AC =| AC| = V(x2 — x1)2 + (y2 — y1)?
=V(6-0)2+ (7 +1)?
V(6)* + (8)?
V36 + 64 =100 = 10 units e (V)
Magnitude of BD =| BD | = v/(x2 — x1)% + (y2 — y1)?
=v(8+2)%+(3-3)2

=V(10)* +(0)?
=+/100 = 10 units woe (Vi)
From (v) & (vi) BD = AC
i.e., its diagonal are also equal ... (D)
From (C) and (D)
0 ABCD is a rectangle | Hence proved.
Now,
Area of rectangle = Ixb
= 45 x 24/5
= 8 x 5 =40 units
i.e. Area of rectangle = 40 units |

16. Show that the points A(5, 6); B(1, 5); C(2, 1) and D(6, 2) are the vertices of quad" ABCD.
Sol. Let, the vertices of quad” ABCD be A (5, 6), B (1, 5); C(2, 1) and D (6, 2)
Magnitude of AB =| AB| = V(x2 — x1)2 + (y2 — y1)? A(5,6) D (6, 2)
=V({@=52+(5-6)
=16 + 1 =17 units (i)
Magnitude of CD =| CD| = V(x; — x1)? + (2 — y1)?
=V(2-1)*+(1-5)?
=V(1)* + (-4)?
=1+ 16 =17 units ... (iii)
Magnitude of DA =| DA| = V(x, — x1)? + (y2 — y1)?
=V(5-6)2+(6-2) B(1,5) C(2,1)
=V(-1)* + (4)°
=1+ 16 =17 units o (iv)

From (i), (ii), (iii) and (iv)

AB=BC=CD=DA

i.e., its all sides are equal ... (A)

Now, Magnitude of AC =| AC| = V(x; — x1)2 + (y2 — y1)?
=V(2-5)2+(1-6)?
=V(-3)* +(-5)
=+/9 + 25 = /34 units e (V)

Magnitude of BD =| BD | = V(x, — x1)2 + (y2—y1)?

=\(6-1)02+(2-5)

=V/(5)2+(-3)> =+25+9=+/34 units e (Vi)
From (v) & (vi) Diagonal AC = Diagonal BD ... (B)
CBSE-MATHEMATICS, AE 10 e
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From (A) & (B) All sides of [ ABCD are equal & their diagonals are also equal.
i.e., | Quadrilateral ABCD is a square.| Hence Proved
17 Show that (-3, 2); (-5, -5); (2, -3) and (4, 4) are the vertices of a rhombus.
Sol. Let the vertices of quad” ABCD of point A (-3, 2) BC (-5, -5), 6(2, -3), D (4, 4)
Magnitude of AB =| AB| = V(x; — x1)2 + (y2 — y1)?
=V(-5+3)2+ (-5 - 2)?
=4 + 49 = /53 units - (i)
Magnitude of BC =| BC| = V(x; — x1)2 + (v, — y1)?
=V(2+5)2+ (-3 +5)?
=V(7)* + (2)? A(-3,2)
=49 + 4 =+/53 units .. (ii)
Magnitude of CD =| CD| = V(x; — x1)? + (y2—y1)?
=V(4-2)2+(4+3)
=V(2)%+ (7)? B (-5, -5) D (4, 4)
=4 + 49 = /53 units ... (iii)
Magnitude of DA =| DA| = V(x; — x1)2 + (y, — y1)?
=V(-3-4)2+(2-4)?

=V(-7)? + (-2)? C(2,3)
=49 + 4 = /53 units o (iv)
From (i), (ii), (iii) and (iv) AB=BC=CD=DA
i.e., its all sides of [] ABCD are equal.

| LABCDis a rhombus.l
18. (-4, -1); (-1, 1); (-1, -2) and (I, m) are the vertices of the square. Find |, m and length of the diagonal.

Sol. Let the vertices of ABCD of a point A (-4, -1), B (-1, -1), C, (-1, -2) and D (I, m)

Magnitude of AC =| AC| = V(x; — x1)” + (y, — y1)° A(-4,-1) D(l, m)
=V(-1+4)2+ (-2 +1)?
=V(3)* + (-1)?

=+/9 + 1 =10 units
Magnitude of BD =| BD | = V(x; — x1)% + (y> — y1)?
V1o =V(1+1)2+(m+1)?
V10 =V IP+1+2l+m?+1+2m

10-2 =P+m?>+2l+2m . (i)

Now,

AB=CD B(-1,-1) C(-1,-2)
Magnitude of AB = Magnitude of CD

Vixa = x1)* + (y2= y1)* = Vixa = x2) + (y2 = y1)?

V1 +42+(-1+1)2  V(1+1)2+(m+2)?

(+3)? + (0)? =(1+1)2+(m+2)?
9 =12+1+2l+m?>+4+4m
9-5=12+m?+4m + 2|
4=1+m?+4m + 2| (1]

Subtracting eq. (ii) from (i)
8—4=N+of+ A+2m-P-vl—am-A

4=-2m

Putting the value of m in eq. (ii)
4=1+(-2)*+4x-2+2l

H=1?+A-8+2l _
CBSE-MATHEMATICS I-\I: 12 s
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19.
Sol.

20.
Sol.

21.
Sol.
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8=12+2l => I?’+21-8=0
2+4l-21-8=0 => I(1+4)-2(1+4)=0
(1-2)(1+4)=0

Either, or

Find the radius of the circle if the end point of the diameter are (7, 5) and (-11, 3)

Magnitude of AC = V(x2 — x1)2 + (y2 — y1)?
=vV(-11-7)*+(3-5)?
=V(18)* +(-2)°
=/324 + 4 =/328 = 2/82 units
= Radius =.24/8 = /82
2

(1, 2); (3, -4); (5, -6) are three points on a circle. Find the co-ordinate of its centre.
Let P (x, y) be the radius of circle having points A (1, 2), B (3, -4) and C (5, -6)

PA=PB=PC (Radii of same circle)

\/(xz —x1) +(y2—y1)* = \/(xz —x1) +(y2—y1)’ = \/(xz = x1)* + (y2
From 15t & 2" term
=> V1 -x2+2-y2=V(B3-x)2+(-4—y)?
=> Vi+x2-2x+4+y —4y=V9+x>—6x+16+y’ + 8y
=> X+ —2x—A4y+5=)*+y*—6x+8y+25
=> -2x+6x—-4y -8y =25-5
=> 4x—-12y =20
=> 4(x-3y)=20
=> x-3y=5 . (i)
From (ii) and last term
= VB2 + 4=y =VE-x +(6-y)
=> 9+x?—6x+16+y*+8y=25+x>—10x +36 + y* + 12y
=> -6x + 8y =-10x + 12y + 36
=> 4x -4y =36
=> 4(x-y)=36
=> x-y=9 .. (ii)
Subtracting eq. (i) from (ii)
y-y-x+3y=9-5 => +2y =4
~
Putting the value of y in eq. (ii)
y—-2=9
y=9.+2
Find the circumcentre of A form a (1, 6); (-4, 1) and (2, -3).
Let the vertices of A of a pointa (1, 6), B(-4, 1), C(3,-3) PA=PB
From 1%t and 2" term
Magnitude of PA = Magnitude of PB
=> V(o = x1)2 + (y2— y1)2 = Vixa = x1)> + (y2 - y1)?
=> V(x—1)2+(y-6)2=V(x+4)+ (y—1)
=> X+ 2x+ 1 +36-12y =" +16+8x + y?+A -2y
=> 8x+2x-2y+12y=36-16
=> 10x + 14y =20
= 0 (x + 7y) = 202 => xX+y=2 =>
From 2" and 3™ term
Magnitude of PB = Magnitude of PC

MATHEMATICS ,
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=PC
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= Vl-x)+ (32— y1)? = Vi —x1)? + (y2- y1)?
=>  Vl+4)P+(y-17=Vx-27+(y +3)
=> X2+16+8x+y*+1-2y=x>+4+4x+y*+9+6y

=> 8x+4x-2y-6y=13-17 => 12x-8y=-4 => 4(3x—-2y)=-
=> 3x-2y+1=0 => 3x-2y+1 . (i)
Putting the value of x in equation (i)

3x(2-y)-2y=-

6-3y-2y=-1 =>45x=/£47 =>y=7/5

x=2-7/5 =3/5

22. (-2, 2); (x, 8); (6, x) are three concyclic points whose centre is (2, 5). Find all possible value of x and y.
Sol. Let, B (x, 8), A(-2, 2) and C (6, y) are three concyclic point and P (2, 5) be the centre.
PA=PB=PC [radii of the same circle)
From 1%t and 2™ term
=> \/(xz —x1)’ + (ya—y1)’ = \/(xz —x1)* + (y2 - y1)?
=> V(-2-2)2+(2-52=V(x-2)?+(8-5)?
= V(-4)2 + (-3)2 =Vx2 + 4 — 4x + (3)
=> 16+9=x?—-4x+2+4
= x’—-4x+4-16=0 = x?-4x-12=0
= xX’—6x+2x-12=0
=> x(x—6)+2(x—-6)=0
=> (x—6)(x+2)=
Either, x=6 | orx=-2
From 1%t and last term
=> V(-2-2)2+(2-5)*=V(6-2)>+(y -5)?
=> V(-4)2 +(-3)2 = V(4)> + y? + 25 - 10y
=> 16+9=16-y*+25- 10y => y*—10y+25-9=0 => y>*—10y+16=0
=  y-8y-2y+16=0 =  y(y-8)-2(y-8=0 =  (y-8)(y-2)=
Either, y=8 ory=2
23. Find the co-ordinate of the circumcentre of a A whose vertices are (4, 6); (0, 4); (6, 2) Also, find its circumradius.
Sol. Let, A (4, 6); B (0, 4); C(6, 2) be the vertices of given A and P (x, y) be the circumcentre of AABC.
PA=PB=PC
From 1%t & last term A(4,6)
Magnitude of PA = Magnitude of PB
= V= x4 =y = Ve - ) + (y2 - yi)?
=> Vix-4)+(y-6)2=V(x-0)2+(y—4)
=> X2+ )6-8x+y +36-12y=x"+y* +16 -8y
=> 8x+12y -8y =36
=> 4(2x+y)=
= 2x+y=9 . (i)
From 2" & last term
Magnitude of PB = Magnitude of PC B (0, 4) C(6,y)
=> H(o6— 1)+ (y2 - y1)? = V2 — x1)2 + (y2 - y1)°
= V(x-02+(y-42=V(x-6)2+(y—2)?
=> X*+y°+16-8y=x>+36-12x + y*+4—4y
=> 12x-8y+4y=36+4-16 => 12x -4y =24
=> 3x-y=6 ... (ii)
Adding eq. (i) and (ii)
2x+y+3x—-=15
Sx=15" =>  x=3
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Putting x = 3 in eq (ii)

3x3-y=6 => -y=6-9
A1=43 => y=3 = circumcentre of A (3, 3)
Now, Radius PA =PB =PC = Magnitude of PA

= Vixa =21+ (y2= 1) = V(4 ~3) + (6 - 3
= V(1)? + (3)2= V1 + 9 =10 units.
Find the co-ordinate of the centre of circle passing through the point (2, 1); (5, 8); (2, -9) also, find the radius.
Let A (2, 1); B (5, 8); C(2, -9) be the point of a circle and P (x, y) be the centre.
PA =PB=PC [Radii of same circle)
From (i) & last term
Magnitude of PA = Magnitude of PB
= Vo-x1)2+ (- ) =Vl —x1) + (2 - yi)’
=> V(x=2)2+(y-1)>=V(x—5)%+ (y - 8)?
=> H+4-8x+)+1-2y=x+25-10x+y*+ 64 + 16y
=> -4+10x—-2y-16y=25+64-5 A(2,1)
=> 6x—18y =84
=  B(x-3y)=8414
=> x—3y=14 => x=14+3y
From 2" & last term
Magnitude of PB = Magnitude of PC
= Vi=—x)+ (2= yi)? =Vix = x) + (y2 - y1)?

=> V(x=5)+(y+8)2=vV(x-2)+(y +9)? B(5,-8 C(2,-9)
=> X +25-10x+Y +64+16y =2 +4—A4x +¥* +81 + 18y
=> 10x—4x—16y + 18y =25 + 64 — 85 => 6x +2y=4 => 2(2x+y)=
=> 3x+y=2 ... (ii)
Putting the value of x in eq (ii)
=> 3x(14+3y)+y=2 => 42+9y+y=2 => 10y=2-42
=> 10y =-40 => Y=-4
Puttingy =-4in eq (i)
=> 3x—4=2 => 3x=6 => X=2 Centre of circle = (2, -4)
Now,

Radius = PA=PB=PC 11
Magnitude of PA = V(x, — x1)? + (y2—y1)?

=V(2-2)7+(1+4) =v(0)2+(5) =V25 =5 units

If two vertices of an equilateral A be (0, 0) and (3, \/3). Find the third vertex.

Here, A (3, V3), O (0, 0) be the vertices of an equilateral A

Let, B (x, y) be the third vertex. O, (o, 0)
& Magnitude of OA = Magnitude of OB

=> \/(xz—xl)z"' (yz—)’1 \/(xz—x1 +(y2—y1)?

=> V(3-0)2+ (V3 -0)2=V(x-0)2+ (y - 0)>

=> Vo+3= \/x +y?

=> xX2+yr=12 (i)

Magnitude of OB = Magnitude of AB A (3. \/3) B (x, y)
= Vl=x)+ 2=y = Ve - x)’ + (y2- 1)
=> V(x—0)2+(y-0)2=V(3-x)*+ (V3 -y)
=> P+yr =9+ —6x+3+y*+2V3y
=  6x+2V3y=12
=> 7(3x + \/3y) =1
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=> 3x+V3y=6

=> V3y=6-3 =  y=6-3x ... (i)
V3
Putting y =6—3xin eq. (i) Putting x = 3 in eq. (ii)
V3 y=6-3x/3
= x4+ (6-3x/V3)?2=12 =6-3x3/3
=>  x?+36+9x2—36x/3=12 =6-9/V3
=>  3x2+36+9x2-36x=36 =-3/\3
= 12x*-36x=0
=> 12x(x-3)=0 => x—-3=0 ~ x=3 . Third vertices be (3, —\/3)..
26. Find the co-ordinate of the circum-centre of A ABC with vertices at A (3, 0); B (-1, -6) and C (4, -1). Find the circum
radius.
Sol. Let, A(3,0); B(-1,-6) and C (4, -1) are the vertices of a A ABC and P (x, y) be the centre.
PA=PB=PC A(3,0)
From 15t & 2" term
Magnitude of PA = Magnitude of PB
=> V(2 —x1)2 + (y2=y1)? = V(2 —x1)* + (y2—y1)?
=>  V(x-3)2+(y-0?=V(x+1)*+(y+6)
= X2+9-6x+y2=x2+1+2x+y*+36+12y
=> bx+2x+12y=9-36-1
=> 8x+12y=-28
= H(2x+3y)=-287
=> 2x+3y=-7 () B (-1, -6) C(4,-1)
Now,
Magnitude of PB = Magnitude of PC
=> V(= x1)2 + (y2 = y1)? = V(2 — 1) + (2 — 1)
=> Vix +1)2+ (y +6)2 =V(x=3)>+ (y—0)?
=> K+ +2x+y*+36+ 12y =X +16-8x +y? + X+ 2y
=> 2x +8x +12y -2y =-36+16 => 10x+ 10y =-20
=> 10 (x +y)=-20 => xX+y=-2
=> x=-2-y .. (i)
Putting x in eq (i) Putting y = -3 in eq. (ii)
=> 2(-2-y)+3y=-7 x=-2+3=+1
=> 4-2y+3y=-7 =~ circumcentre = (1, -3)
=> y=-7+4
=> y=-3
Now, Radius = PA = PB = PC = Magnitude of PA
=> V{2 = x1)* + (y2— y1)? = V(% -3)2+(-5/2-0) => V(+1+3)2+(-3-0)
= J(4)2+ (37 => /6+9=5units
27. Find co-ordinate of the centre of the circle passing through the point (1, 2); (3, 4) and (5, -6). Also
find the radius of this circle.
Sol. Let, A (1, 2); B(3, 4) and C (5, -6) be the vertices of circle and P (x, y) be the centre.
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28.
Sol.

29.
Sol.

PA=PB=PC [Radii of some circle]

From 1%t & 2" term A(1,2)
Magnitude of PA = Magnitude of PB

=> Vix2 = x1)? + (y2 = y1)? = V02 — x1)? + (y2 - y1)?

= Vix=1)2+(y-2)2=V(-3 +x)2 + (y +4)?

=> X2+1-2x+y*+4-4y=xX"+9-6x+y*+16+8y

=> -2x +6x—4y -8y =25-5 => 4x -4y =20

=> 4(x—-3y)=20 B (3, -4 L (5, -6)
=> x—-3y=5 . (i)

Now,

=>  Vx-32+(y+4)?=V(x-57+(y+6)
=> x?+9-6x+y*+16+8y =x+25—-10x + y* + 36 + 12y

=> Ax +10x + 8y~ 12y =61-25 =/ 4x-4y=36 => 4(x-vy)=36
=> x-y=9 ... (ii)

Subtracting eq. (i) from (ii) Puttingy = 2 in eq. (ii)

=> X-y-xX+3y=9-5 x—2=9

=> 2y =4 x=9+2

=> y=2 x=11

-~ Co-ordinate of P = (11, 2)
Now, Radius circle =PA=PB=PC

Magnitude of PA = V(x; — x1) + (y2 — ¥1)?
=vV(11-1)2+(2-2)*> =+/(10)+(0)2 =100 = 10 units

Find the co-ordinate of point whose abscissa is 10 and which is at the distance of 10 units from (2, -3).
Let the point be (10, y) and other point be (2, -3).  Also, AB = 10 units
Magnitude of AB =| AB| = V(x2 — x1)2 + (¥, — y1)?

10 =V(2-1022+(-3-y)2 => 100 = (-8)%+ (-3 - y)?

100 =64 +9+ y*+ 6y => y?+6y=100-73
= y’+6y-27 => y?+9y-3y-17=0 = (y+9)-3(y+9)=0

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

Either, y—3=0 or y+9=0

Find the point on x — axis which is equidistance from (5, 4); (-2, 3).
Let, the point on x -axis be (x, 0)
o AB = AC B (x, 0)

Magnitude of AB = Magnitude of AC

= Vi=—x)+ (2= y1)’ =V =21+ (y2 - y1)?
=> V(x-5)2+(0-4)2=V(x+2)2+(0-3)

=> x>+ 25-10x + (-4)? = x*> + 4 + 4x + (-3)?

=> X +25-10x+16=x2+4+4x+9

=> 10x+4x=25+16-13

= 14x =28 Lx=2 B (5, 4) C(-2,3)
- [Co-ordinate of A be (2, 0)]
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30. Find the point on Y-axis which is equidistance from (-4, 3) and (5, 2).
Sol. Let, the point on Y-axis be (0, y)
X AB=AC
) Magnitude of AB = Magnitude of AC B (-4, 3)
=  Vl-x)+ (- yi)? = Vo —x) + (y2 - y1)?
=  V0+42+(y—-3)=V(0-5)+(y-2)
=> (42 +y*+9-6y=(-57+y*+4-4y

=> 1B+ +9-6y=25+y +4-4y A (0, y)
=> 6y —4y=-4
= 2y =-
=> y=-2
[Co-ordinate on Y-axis be (0, -2)| C(5,2)
31. If (x, y) is equidistance from (6, -1) and (2, -3). Find the relation between X and Y.
Sol. Let, A (x, y) be the point which is equidistance from B (6, -1) & C (2, -3).
“ AB=AC
Magnitude of AB =Magnitude of AC Al(x,y)

= V-x)+ -y =V -x)’ + (y2- )
=> Vix—6)2+ (y+1)2=V(x=2)2+ (y + 3)?
=> +36-12y+ Y2 +1+2y=x+4—-4x+y* +9+6y
=> 12x—-4x-2y+6y=37-13
=> 8x+4y=24 => 4(2x+y)=
=> 2x +y=6
32. |) Show that A (2 0), B (-1, 3); C (4, -2) are collinear.
Sol. Let, A (2, 0), B (-1, 3); C (4, -2) are three point

Magnitude of AB =| AB| = v(x, — x1)2 + (2 — y1)? A(2,0) B (-1, 3) C (4,-2)
=V(2+1)%+(0-3)?
=1/9+9 =/18 = 3v/2 units
Magnitude of BC =| BC| = V(o2 — x1) + (y2 — y1)?
=V(4+1)+(-2-3)? =25 + 25 = /50 = 5v/2 units
Magnitude of AC =| AC| = V(x, — x1)2 + (y2=y1)?
=V(4-22+(-2-0%  =vV(2)*+ (-2)>=V4 + 4 =2V/2 units
BC=AB+ AC
5v2=3v2 +2V2
5v2 =52 Point A, B, C, D are collinear.

ii) Show that (6, 9); (0, 1) & C (-6, -7) are collinear.
Let, point A (6, 9); B (0, 1) & C (-6, -7) are three point.

Magnitude of AB =| AB| = V(a2 — x1)> + (y2 — y1)? A (6, 9) B (0, 1) C(-6,7)
=v(6-0)2+(9-1)?
=/36+ 64 =+/100 = 10 units
Magnitude of BC =| BC| = V(x2 — x1)? + (y2—y1)?
=V/(0+6)*+ (1 +7)?
=/36+ 64 =+/100 = 10 units

Magnitude of AC =| AC| = V(x; — x1)2 + (y2 — y1)?
=(6+6)2+ (9 +7)2=144+ 256 =+/400 = 20 units

AC=AB+BC
20=10+10=>20=20
Point A, B & C are collinear.
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(iii)Show that (-1, -1); (+2, +3) & (8, 11) are collinear.
Let, A (-1, -1); B (+2, +3) & C (8, 11)
Magnitude of AB =| AB| = V(x; — x1)2 + (y2 — y1)?
=V(2+1)2+(3+1)?
=+/(3)2+(4)> =v9 + 16 =25 = 5 units
Magnitude of BC =| BC| = V(2 — x1)2 + (y, — y1)?
=V(8-2)%+ (11 - 3)?
=/(6)2+(8)2 =36 + 64 =/100 = 10 units
Magnitude of AC =| AC| = V(x2 — x1)* + (y, — y1)?
=V(11+1)2+(8+ 1)
=vV122+ 97 =+/144 + 81 =225 = 15 units

AC=AB+BC
15=5+10=15 Point AB & C are collinear.
(iv) Show that (1, 1); (-2, 7) & (3, -3) are collinear.
Let, A(1,1); B(-2,7) & C(3, -3) are three points. - ~ -

Magnitude of AB =| AB| = V(x, — x1)2 + (v, — y1)? B(-2,7) A(1,1) C(3,-3)
=V(1+2)2+(1-7)
=V(3)*+(-6)°
=9 + 36 = V45 = 3v/5 units

Magnitude of BC =| BC| = V(x2 — x1)2 + (y2—y1)? = V(3 +2)2+(-3-7)?

=V(5)* +(-10)
=+/25 + 100 = V125 = 5v/5 units
Magnitude of AC =| AC| = V{(x; — x1)2 + (y2=y1)?

=V(3-1)2+ (-3-1)? =V(2)2+(-4)> =4+ 16 =20 =25 units
BC=AB+AC
5v5 =3v5 +2V/5
5v5 =55 ~ Point A, B & C are collinear.

(v) Show that (2, 0); (11, 6) & (-4, -4) are collinear.
Let, A (2, 0); B (11, 6) & C (-4, -4) are three points.
Magnitude of AB =| AB| = V(x2 — x1)2 + (y2 — y1)? B (11, 6) A(2,0) C(-4,-4)
=v(11-2)%+ (6 -0)?
=V(9)2+(6)2=V81+36 =+117=313
Magnitude of BC =| BC| = V(xz — x1)2 + (y2 — y1)?
=V(“4—11) + (-4— 6= V(-15) + (-10)°
=225 + 100 = V325 = 5113
Magnitude of AC =| AC| = V(x2 — x1)* + (y, = y1)?
=V[4-27+(-4-07  =V(6)+(-4)
=36 + 16 = V52 = 2v/13 units
| Point A, B & Care coIIinear.l
(vi) Show that (1, 0); (3, 5) and (6, 3) are collinear.
Let, A (1, 0); B(3, 5) and C (6, 9) are three pomts
Magnitude of AB =| AB| = v(x; — x1)2 + (y2 — y1)?

=V(3-1)+ (5-0)? =V(2)2 + (5)2 =4 +25=+/29
Magnitude of BC = | BC| = Vixa—x1)? + (y2— y1)?
=V(6-3)2+(9-5)? =V(3)2+ (4)%=V9 + 16 = /25 = 5 units

Magnitude of AC = | ACl = V(s = x1)? + (y2—y1)?
=V(6-1?+(9-0? =V(5P+(9)? =V25+81 =106

Point A, B & C are not collinear.
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33. If two vertices of square are (5, 4) and (-1, 6). Find the co-ordinate ordinate of remaining vertices.
Sol. Let, the co-ordinate of vertices of [1 ABCD be A (5, 4); C (-1, 6)
Also, let, the vertices of B = (x, y) & D (x, y) A (5, 4) D (x,Y)

Magnitude of BC = Magnitude of AB

=> Ve —x)+ (2= y1)2 =Vl - x)* + (y2 - ya)?

=> Vix+1)2+ (y—6)2=V(x—5)2 + (y — 4)2

=> Vx?+1+2x+y?+36-12y=vVx*+25-10x + y> + 16 — 8y
=> L+37+y -12y+2x=x"+y*+ 41 - 10x - 8y

=> 10x +2x—-12y + 8y =41-37

=> 12x -4y =4

=> 3x-y=1 => y=3x-1 B (x,y) C(-1,6)

AC? = AB? + BC? [By Pythagoras theorem]
=> (5+1)%+(4-6)*=(x—5)2+(y—4)*+(x+ 1)+ (y—6)?
=> H+4=x2+25-10x+y*+16 -8y +x2+1+2x +y*+ 36— 12y
=> 4=2x>+2y*—8x—20y +42

=> -38=2x+2(3x-1)>-8x—-20(3x-1)
=> -38=2x2+2[9x%*+1—-6x]—8x—60x + 20
=> -58=2x2+18x2+2—12x —8x — 60x
=> -60 = 20x% — 80x
=> -603=20(x>-4x) => -3=x2-4x
=> x2—4x+3=0 = x*—3x-x+3=0
=> (x=3)(x-1)=0
Either, or,
x—3=0 => x=3 x—1=0
If x=3 y=3-1=2 x=1
: y=9-1=8 -~ Co-ordinate of B= (3, 8) or (1, 2)

INTERNAL DIVISIONS: A point R between P and Q on line PQ is said to divide PQ internally in the ratio of m; = m; if
PR =m;
RQ ma
FORMULA FOR INTERNAL DIVISION:
To find co-ordinates of R this divides internally the straight line joining the given point in a given point in a

given ratio.
Let P (x1, y1) and Q (x2, y2) be the given points. Also let R (x, y) divides internally PQ in the ratio of m; : m;.
We draw PN, RM and QS are Lar on the same line OX. Y
-~ They are parallel to each other. Q (X2,Y2)
i.e., PN || RM || QS
Now, PN || RM || QS and PQ and NS are the transversal. )

RQ MS
= mi1 /m; = OM — ON/OS — ON
=> mi/my = x—x1/x2—x
=> MiX2=Mi1X=MyX—My X1
=> maX + MiX = miX2 + My X1
=> x (M2+mi) =my X+ Mz X1 X2 X
=> X=mi X+ My Xy

mi + mj;

|ly, we can prove that |y =miy, + my y1
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a Mid-Point Formula:

Corollary: Show that the mid — point M of a line segment with end point P(x, y), Q (x2, y>) are[xl + X, Y1+ Xﬂ
2 2

Let, M be the midpoint of the line-segment joining P (x, y) and Q (x2, y2). Here, M divides PQ in the ratio of 1:1

Co — ordinate of mid-point M are..

=> rm;l;mgl;, My Yy, + My Vs
mi +my mi + m;
=> 1xx+1xx1, 1xy,+1xy;
1+1 1+1
=> >llﬂ2 ; Yatyo
2 2 Hence proved.

Let P (x\, y) and Q (x, y.) be the given points also,
Let R (x, y) be the mid-point of line segment joining PQ.
¥ ml/mz = 1/1
i.e, mi:m;
Draw PT, RV and PW the Llar to OX
PT|| RV | QW
Now,
Inrt APQN, RS || QN
PR/RQ = PS/SN
=> ml/mz = PS/SN
=> 1/1 = PS/SN

=> PS =SN
=> X—X1=X2-X
=> X+X=X2+X1
=> 2X = X1+ X2
=> X=X1+ X3
2
Again,
Inrt. A PQN
PR = RS [+ A PRS~ A PQN (By AA similarity)]
PQ QN
=> mi/m1 + m; = RS/QN
=> m1/2m1 = RS/QN [+ my=mj]
=> % = RS/QN
=> 2RS=QN
=> 2(y=y1)=y2—-y => 2y =2y1=y2= )1
=> 2y =y, —y1+ 2y => 2y =y,+y1
=> y=YitY,
2 Hence proved.
1. Calculate the co-ordinate of point ‘P’ which divides the line-segment joining.

(i) A (1, 3); B (5, 9) in the ratio of 1:2
Here,x1=1;x;=5and y1=3;y,=9
Also, mi=1,m;=2
X = miXy + maxi/my + my
=1x5+2x1=5+2=7

1+2 3 3
V=M1V, +m,y1=1x9+2x3=9+6=15=5
mi +m; 1+2 3 3
[Co-ordinate of P =[7/3, 5]
CBSE-MATHEMATICS A E P o
: STUDY CIRCLE

ACCENTS EDUCATIONAL PROMOTERS



STUDY CIRCLE

ACCENTS EDUCATIONAL PROMOTERS

(ii) A (-4, 6); B (3, -5) in the ratio of 3:2
Here x; =-4; x, =5 and ¥1=6; y2=-5

Co-ordinate of P = MiXo+MyX1, MiY+mMy Vi
mi+ m; mi + Mz
= 3x3+2x-4, 3x-5+2x6
S 3+2 3+2
= 9+-8, -15+12
L 5 5
= [1/5, -3/5]

|Co-ordinate of P = [1/5, -3/5]|
(iii) A (0, 3); B (4, -1) in the ratio of 1:2
Here,x1=0;x2=4andy:1=3;y,=-1
X =MmMiX2 + My X1
mi+ Mm;
=1x4+2x0
1+2
=4+0=4
3 3
y=miy,+mMyVyi
mi+ M
=1x-1+2x3
1+2
=-1+6=+5
3 3
| Co-ordinate of P = [4/2, 5/3] |
(iv) A (1, -3); B (-5, 9) in the ratio of 2:15

Here,x1=1;x;=-5andy;1=-3;y,=9
Co-ordinate of P = Kmllgm;l;, m;lgmu;]
mi+ m; mi+ m;
= 2><—5+15><1,2><9+15xa
2+15 2+15
= -10+ 15,18 -45
17 17

= [5/17, 27/17]
|Co-ordinate of P = [5/17, 27/17]|

(v) A (5, -2); B (1, 6) in the ratio of 3:1
Here,x1=5;x2=9andy1=-2;y.=6

Co-ordinate of P = 1 X2+ My Xy, MY+ Myys

mi+ m; mi+ m;

= 3x9+1x5, 3x6+1x-2

3+1 3+1

= 27 +5, M]
4 4

= [32/4, 16/4]

= 8,4

[Co-ordinate of P = [8, 4]|

CBSE-MATHEMATIGS ,

CBSE-MATHEMATICS
CO-ORDINATE GEOMETRY

A E P
STUDY CIRCLE

ACCENTS EDUCATIONAL PROMOTERS



=P

Since 2001...

IIT-JEE | NEET | CBSE

CBSE-MATHEMATIGS
CO-ORDINATE GEOMETRY

A\ STUDY CIRCLE

ACCENTS EDUCATIONAL PROMOTERS

(vii) A (2, 1); B (5, 8) in the ratio of 1:2
Here, x;1 =2; x» =5 and Azl;yz:SaIso, mi=1;,m,=2

Co-ordinate of P = MiXp+My X1, MiY+ My Vs
\ mi + m; mi + m;
= 1x5+2x2, IXS+2><1]
L 2+1 2+1
= (5+4, 8-2
L 3 3
= [9/3,10/3]
= [3, 10/3]
. |Co-ordinate of P = [3, 10/4]|
2. Let A (- 3 -4) and B (6, 5) be two given points in a plane. Find the co-ordinate of the point which divides AB in the
ratio of 5:4.
Sol. Here x; = 3; x =6 and yp=-4,y2=5 andalso,m;=5m,=4
Co-ordinate of Z = miXo+MyXi, MiY>+myya (-3,-4) Zz (6,5)
L mi+m, mi + m; A - B
= 5x6+4x-3, 5x5+4x%x-4
L 5+4 5+4
= (30-12, 25-16
L 9 9
= [18/9, 9/9]
= (2,1]
|Co-ordinate of Z = [2, 1]]
3. Let P (3, -4) and Q (-2, 6) be two given point in a plane. Find the co-ordinate of the point which divides PQ in the
ratio of 7:3.
Sol. Here,x1=3;x2=-2andy1=-4;y,=6
Also,mi=7; m,=3 ; (=3, 4) l\l (—2é 6)
Co-ordinate of N = M1 X, + My X1, My Y+ m;yy Q
mi+m; mi + m;
= 7x-2+43%x-3, 7x6+3x-4
\ 7+3 7+3
= -14+9, 42-12
L 10 10
= [-5/10, 30/10]
= [1/2, 3]
[Co-ordinate of N = [-1/2, 3]|
4, In what ratio is the line-segment joining (2, -3); (5, 6) divides by x — axis.
Sol. Let, x-axis divided P(2, -3) and B (5, 6) in ratio K:1
By section formula,
Co-ordinate of Z = Eml;mgl; , my;m;g%
mi+ma mi + my
5K+2, 6K-3
7+3 7+3
Since Z lies on x-axis
6K-3=0
K+1
=> 6K-3=0
=> 6K=3 => K=% Required ratio = [}5, 1] =(1:2)

CBSE-MATHEMATICS ,

l-\ = 1P e
STUDY C[RCLE

ACCENTS EDUCATIONAL PROMOTERS



\ Z P e CESE-MATHEWATIGS
A STUDY CIRCLE CO-ORDINATE GEDMETRY

ACCENTS EDUCATIONAL PROMOTERS

5. In what ratio is the line joining (2, -4) and (-3, 6) divided by y-axis.

Sol. Let y- axis divides A (2, -4) and (-3, 6) in ratio K:1 A(2,-4) Z(0,) B (-3, 6)
By section formula, i K:1 -
Co-ordinate of Z= |mi x; + my X3, ml_y;m;_}%

mi + my mi + m;
= |-3K+2, 6K-4
K+1 K+1
Since Z lies on y-axis
-3K+2=0
K+1

=> -3K+2=0
=> 3K=2
=> K= 2/3
-~ Required ratio = [2/3, 1]= (2:3)

6. In what ratio is the line-segment joining A (6, 3); B (-2, -5) divided by x-axis.

Sol. Let x-axis divides A (6, 3) & B (-2, -5) in ratio K:1 A (6, 3) Z(0,) B (-2,-5)
By section formula, - K:1 -
Co-ordinate of Z= [mi x; + my X1, m;l;m;_}%

m1 +m; mi + m;
= [-2K+6, -5K-3
K+1 K+1
Since Z lies on x-axis
-5K+3=0
K+1
=> -5K+3=0
=> 5K=3
=> 5K =3/5
- Required ratio = [3/5, 1]= (3:5)

7. Find the ratio in which y-axis divides the joining of A (-4, 10); B (7, -1).

Sol. Let y-axis divides A (-4, 10); B (7, -1) in ratio K:1 A(-4,10) Z(0,) B(7,-1)
By section formula, - K:1 -
Co-ordinate of Z= |mi x; + my X1, mllgmg_}%

mi + my mi + m;
= |7ZK-4, -K-10
K+1 K+1
Since Z lies on y-axis
7K-3=0
K+1
=> 7K-4=0
=> 7K=4
=> K=4/7
. Required ratio = [4/7, 1]= (4:7)
8. In what ratio does the point (1, a) divides the join of (-1, 4) and (4, -1). Also find the value of a.

Sol. Let x-axis divides P (4, -1) & Q (4, -1) in ratio K:1 A(-4,10) Z(0,) B(7,-1)

Co-ordinate of Z= mixo+moxi, M1y, +mMyyi - K:1 -
mi+m; mi + m;
= [ax-1, k+4
K+1 K+1
7K-3=1
K+1
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=> 4K-1=K+1 = 3K=2 => K=2/3
Putting K=2/3

K+4=a
K+1
-2/3+4=a => 2/3+4=2/3a+a
2/3+1 => -2+12/3=2a+3a/3
= 2)0/3=5a/% =>a=2
9. In what ratio does the point (a, 6) divides the join of (-4, 3) & (2, 8) also find the value of a.

Sol. Let x-axis divides P (-4, 3) & Q (2, 8) in ratio K:1
Co-ordinateof Z= mix; +my X1, My, +myy

mi + my mi + m;
= |2K-4, 8K+3
K+1 K+1 (-4, 3) Z(a, 6) (2, 8)
8K+3=6 P K:1 Q
K+1
=> 8K+3=6K+6 => 2K=3 => K=3/2
Putting K = 3/2
2K-4=a
K+1
2x3/2-4=a => 6/2—4/3+2/2=a
3/2+1
=> 6—8=a
2/5
2
=> g[z= a
5/7 => -2=5a => a=-2/5
10. In what ratio the join of (4, 3) and (2, -6) divided by x-axis also find the co-ordinate of point of intersection.
Sol. Let x-axis divide P (4, 3) and Q (2, -6) in ratio K:1
By section formula, P(4,3) Z(,0) Q(2,-6)
Co-ordinate of Z= {myx; + my x1, ml_y;m;_yﬂ - K:1 -
mi + m; mi + M3
= [2K+4, -6K+3
K+1 K+1
Since Z lies on x-axis
-6K+3=0
K+1
=> -6K+3=0 => K=%
: Required ratio=[%; 1] = (1:2)
Co-ordinate of Z =[2K + 4,0
LK+1
=2 x % + 4, (ﬂ
L %+1
1+2
=[10/3, 0]

11. Find the ratio in which the join of (-4, 6) and (3, 0) divided by y-axis. Also find the co-ordinate of the point of the
intersection.
Sol. Let y-axis divides P(-4, 6) & Q (3, 0) in ratio K:1 ¢ * *
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Co-ordinateof Z= mixo+myxi, miy,+myys
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mi + mj mi + my
= PK—4,KXO+Q
K+1 K+1 J
Since Z lies on x-axis
3K-4=0
K+1
= 3K-4=0 => 3K=4 => K=4/3
: Required ratio = [4/3, 1] =(4:3)
Co-ordinate of Z =6, 0+ 6)
L K+1
=0, _6 J
L 4/3+
=fo' 6_\
4 +3/3
= [0, 18/7]
12. In what ratio does the point (’%, 6) divides the line joining (3, 5) and (-7, 9).
Sol. Let P (3,5) & Q (-7, 9) divides into K:1
Co-ordinateof Z= [mix;+my X1, Miy,+myy
mi +m; mi + m; _ Z(1/2,6) _
= [7K+3, 9K+5 P(3, 5) - Q(-7,9)
K+1 K+1
=>-7K+3 =%
K+1
=>(-7K+3)2=K+1 9K+5=6
=>-14K+6=K+1 K+1
=>15K=5 9K+5=6K+6
=>K=1/3 3K=1
K=1/3
~ Required ratio = [1/3:1] =[1:3]
13. Find the ratio in which P (a, 1) divides the join of (-4, 4) and (6, -1) and hence, find the value of a.
Sol. Let divides the line segment N (-4, 4) and Q (6, -1) in ratio K:1
Co-ordinate of P= [mixo+ mox1, miy,+m,y
my +m, m1 + m; R P(a, 1) .
= [eKk-4, -K+4 A(-4,4) K:1 Q(6,-1)
K+1 K+1
=> K+4=1
K+1
=>-K+4=K+1
=>2K=3 =>K=3/2
Putting K = 3/2
6K—4=a =>6K—-4=aK+a
K+1 =>3ﬁX3/2—4=aX3/2+a
=>9-4=3a+2a/2
=> ﬁ/:ﬂa/z
14. P is a point on line-segment A (4, 3) and B (-2, 6) such that 5AP = 2BP. Find co-ordinate of P.
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Sol.

15.

Sol.

Since 5AP = 2BP

AP/BP =2/5
AP :BP=2:5
Co-ordinate of P = MmiXo+MpXy, MiYy,+mMyy.
S mi + m; mi + m;
= 2x-24+45x4, 2x6+5x3
L 2+5 2+5
= ’-4+20,12+15]
L 7 7

[16/7, 27/7]
|Co-ordinate of P = [16/7, 27/7]|

CBSE-MATHEMATIGS
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p (2,6)

Given two fix point A (0, 10); B (-30, 0). Calculate the co-ordinate of P which lies on AB.

(i) 2AP = 3PB (i) 3AP = AB

(i) 7BP = AB
(i) 2AP = 3PB
AP/PB = 3/2
AP /PB=3:2
Co-ordinate of P = (mllgm;ll , MY, + My y
mi + Mmj mi + Mmj
= 3x-30+2x0,3x0+2x10
3+2 3+2
= [90, &]
L5 5

= [-18, 5]

|Co-ordinate of P = [-18, 5]|

(ii) 3AP = AB => 3AP=AP +PB =>2AP=AP +PB

2AP =PB
AP/PB =% =>AP:PB=1:2
Co-ordinate of P = MmiX,+MyXxi, MiY+myy:
mi + M3 mi + M3
= 1x-30+2x0,1x0+2x10
1+2 1+2
= [30, &]
3 3
= [-10, 20/3]
| Co-ordinate of P = [-10, 20/3]|
(iii) 7BP = AB
7BP = AP + PB
6PB = AP
AP/PB =6/16
Co-ordinate of P = MiXo+ My X1, MiYo+My Vi
mi1+ my mi+ m;
= 6x-30+1x0,6x0+1x10
6+7 6+7
= [180, m]
7 7

= [-180/7, 10/7]
| Co-ordinate of P = [-180/7, 10/7]|
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16. A (2, 5); B (-1, 2); C (5, 8) are the co-ordinate of the vertices of AABC. Point P & Q lies on AB & AC such that
AP/BP = AQ/QC =1/2
1. Calculate the co-ordinate of P & Q A(2,5)
2. Show that PQ =1/3 BC
(x=mixo+myxi=-1+4=1
mi+m; 3
y=miY,+m,y;1=2+10=12=4
mi+ m; 3 3
Co-ordinate of Q = mi X+ mp X1, m;lgm;l;]
mi + m; mi + m; B (-1, 2) C (5, 8)
= 5+4, 8+10
3 3
- 9, 18 ]
3 3
= (3, 6]
| Co-ordinate of Q = [3, 6]|
(ii) By distance formula. BC = V(X2 —x1)? + (y2 — y1)?
PQ = V(X2 = x1)2 + (2~ y1)? =V(5+1)+(8-2)
=V(3-1)2+ (6—4) =36 + 36
=Va+4 =6V2
=2V2
LH.S. = PQ =2V2
R.H.S.=1/3BC
=1/3 x6v2 = 2V/2- L.H.S. = R.H.S. Hence proved
17. Find the co-ordinate of mid-point of line-joining (-5, 4) & (7, 8).
Sol. Mid-point of AB = x = X1 + X, (-5,4) ~ (7,8)
A i B
=>-5+7=2/2=1
2
Andy=y:+y,=4+8=12=6
2 2 2 Co-ordinate of mid-point of AB = (1,6)
18. Find the co-ordinate of point of tri-section of line segment joining (3, 2); (6, -7).
Sol. Let P and Q trisect line-segment AB.
AP/PB =% also, AQ/QB =2/1
Co-ordinate of P = MmiXo+My X1, MiY,+Myyi
mi+ m; mi+m;
= 1x6+2x3, 1x-7+2x%x2
1+2 1+2
= [6+6, -7 +4] = [12/3, -3/3]
3 3 => 4,-1
Co-ordinate of P = [4, -1] |
Co-ordinate of Q = MiXo+ My X1, Mi1Y2+My Vi
mi1+ my mi; + m;
= 2x6+1x%x3, 2x-7+1x2
. 2+1 2+1
=> 12 +3, -14 + ? = [15/3, -12/3]
L 3 3
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5,-4
Co-ordinate of Q = [5, -4]

=
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19. Find the co-ordinate of point of trisection of line-segment A (-3, 0) and B (6, 6).
Sol. Let P and Q trisects line-segment AB
AP/PB =% and AQ/QB = 2/1 (-3,0) R Q (6, 6)
Co-ordinate of P = MiXo+MyX1, Miy,+myy: A(1:2) 2:1 B
mi+ m; mi+ m;
= 1x6+2x-3, 1x6+2x0
1+2 1+2
=> 6-6, 6| =1[0,2]
3 3
Co-ordinate of P = (0, 2)|
Also,
Co-ordinate of Q = miX,+MyXx;, MiYr+myys
mi+ m; mi + m;
= 2x6+1x-3, 2x6+1x0
2+1 2+1
= [12-3, 12+cﬂ =3, 4]
3 3
|Co-ordinate of Q =13, 4]|
20. Find the co-ordinate of trisection of line segment A (-5, 8); B (10, -4).
Sol. Let P and Q tri divides the line-segment AB. (-5,8) P Q (10, -4)
AP/PB = % and AQ/QB = 2/1 A 1:2 2:1 B
Co-ordinate of P = miXo+MyXi, MiYr+myya
mi + mj mi + mj
= 1x10+2x-5,1x4+2x8
1+2 1+2
=> [10-10, -4+ 16] = [0, -4]
3 3
Co-ordinate of P = [0, —4]|
Also,
Co-ordinate of Q = MmiXo+ My X1, Mi1Y2+My Vs
mi + m; mi+ m;
= 2x10+1x%x-5,2x-4+1x8
2+1 2+1
=> 20-5, -8+8| =(3,0]
3 3
Co-ordinate of Q =[5, 0] |
21. Find the co-ordinate of trisection of line segment A (2, 1); B (-5, 8).
Sol.  LetPand Qtrisect the line segment AB. (2,1) P Q (-5,8) 23
AP/PB =% and AQ/QB =2/1 A 1:2 2:1 B
Co-ordinate of P = MiXp+MyXi, MiY,+myy:
mi1+ my mi+ m;
= 1x-5+42x2, 1x8+2x1
1+2 1+2
= [5+4, 8+2)=[-1/3,10/3]
3 3
|Co-ordinate of P =[-1/3, 10/3]
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22. ‘C’ divides A (a, b) and B (c, d) in the ratio of 3:2. Find the co-ordinates of C.
Sol. Here,x1=a,x2=Candy;=b &y,=dmi;=3and m;=2

Co-ordinate of C= rmlg;mgll, mllgmgl;] (a, b) C (c,d)
mi + m; mi + m; A - -B
= 3xc+2xa, 3xd+2xa
3+2 3+2
=> 3c+ 23, 3d+2t;
5 5
Co-ordinates of C = Ezc +2a, 3d+ Zlﬂ
5 5

23. A (-3, 4); B (3,-1) and C (-2, 4) are the vertices of A ABC. Find the length of line segment AP where ‘P’ lies on BC such
that BP/PC = 2/3.

Sol. Since, BP/PC=2/3 A(-3,4)
BP:PC=2:3
Co-ordinate of P = MiXp+My X1, MiY,+Myys

mi + m; m; + m;

= 2x-2+3x3, 2x4+3x-1

2+3 2+3

=> 4+9, 8-3|=[1,1]

5 5 B(3,-1) P(1,1) C(-2,4)

Length of AP = V(x2 — x1)? + (y2 — y1)?
=V(3-172+(4-1)
= (-4)% + (3)> =5 units
Hence, |Co-ordinate of P=[1, 1] And Length of AP =4 units.l
24. If the co-ordinate of mid-point of side of A A be (3, -2), (-3, 1) and (4, -3). Find the co-ordinates of its vertex.
Sol. Let A (3, -2); B(-3, 1) and C (4, -3) be the co-ordinate of the vertices of A ABC.
Also, let (3, -2); Q (-3, 1) & (4, -3) be the mid-point of AB, BC & AC respectively.

3=x1+X% =>x1+x2=6 ... (i) [By Mid-point] (x1, y1)
2
2=y1+Y> =>vy;+y,=-4 .. (ii) [By mid-point theorem]
2
And, P (31 _2) R (41 _3)
-3=X2+X3 =>Xx2+x3=-6 ... (iii) [By mid-point theorem]
2
1=y, +vy3 =>vy,+y3=2 .. (iv) [same reason] _
2 B (x2, y2) Q(-3,1)  C(xsvys)
Also,
4=X1+X3 =>X1+X3=8 ---(V)[n Il]
2
And  -3=yi+ys =>yi+y3=-6 .. (vi)[, ]
2
Adding eq (i), (iii) & (v) - X1+ X24X2+ X3+ X1+ X3=6—-6+8
=> 2 (X1 +x2+x3)=8 => X1+ X2+ X3=4
Since X1 + X,=6 [Proved above]
6+x3=4 => X3=-2
also, x2+x3=-6 [Proved above]
X -6+X1:4 =>X1:10
And, X1+x3=8 [Proved above]
X 8+ X2=4 => X2 =-4
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Now, adding eq (ii), (iv) & (vi)

Yityatyatystyi+y3=-4+2-6 =>  2(yity2+ys)=-8
=> yi+ya+ys=-8
Since,y1+y2=-4 4 +y3=-4
y3=-0
Also, vy,+ys=2 2+y1=-4
y1=-6
And, vyi+y;=6 [Proved above] -6+y,=-4
Y2 = +2
Co-ordinate of A = (10, -6) Co-ordinate of B = (-4, 2) Co-ordinate of C= (-2, 0)
25. The co-ordinates of one end point of a diameter of a circle are (3, 5). If the co-ordinate of the centre is (6, 6), Find
the co-ordinate of the other end of the diameter.
Sol. Let A (3, 5) be the co-ordinate of one end of circle and (6, 6) be the co-ordinate of the centre of circle and also B (x, y)
be the co-ordinate of the centre.
6=3+x [By Mid-point theorem]
2 => 3+x=12 => x=9
Also, 6=5+y

2
=> 5+y=12 => y=7 5,45
|Co-ordinate of other end of circle = (9, 7) | A(3,5) w
26. The co-ordinate of one point of a diameter of a circle are (4, -1). And the_ca-efdinate of the centre is (1, -3). Find the
co-ordinate of the other end of the diameter.
Sol. Let, A (4, -1) and B (x, y) and B (x, y) be the co-ordinate of the end of the diameter of a circle.
Also, 0(1, -3) be the co-ordinate of its centre.

1=4+x [By mid-point theorem]
2
=> 4+X:2 :>X:-2 A(4,1) B(X,y)
And 3=-1+y [By mid-point theorem] (1,-3)
2
=> 6=-1+y =>y=-5 = |Co—ordinate of the other end of diameter>{2;75) |
27. Three vertices of a parallelogram taken in order are (1, -2); (3, -6) & (5, 10). Find the co-ordinate of fourth vertices.

Sol. Let A(1,-2); B(3,-6), C(5, 10) & D (x, y) be the vertices of ||gm ABCD.
Also, AC & BD are two diagonals.

-~ They bisect each other. A(1,2) D (x,y)
i.e., N is the mid-point of AC & BD
Co-ordinate of N =[1L5, -2+ 10] N
2 2
=[6/2,8/2]1=(3, 4)
Also, Co-ordinator of N :[ﬂ @ﬂ B (3, 6) C (5, 10)
2 2
3+x=3 and,6+y/2=4
2 => 6+y=8
=> 3+4x=6 y=2
=> x=3 Co-ordinate of fourth vertexi.e, D = (3, 2)

28. Find the length of the medium of A ABC whose vertices are A (7, -3); B (5, 3); C (3, 1).
Sol. Let A(7,-3); B(5,3) & C (3, -1) be the co-ordinate of vertices of A ABC
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Mid-pointof AB=x=7+5/2=12/12=6

=> Y=-3+3/2=0/2=0 A )

Mid-point of AB = (6, 0)

And, Mid-point of BC = [x1 + X2/2, y1 + y2/2]

=> [5+3/2,3-%]1=1[8/2,2/2]=[4,1] P (6, (5, -2)
Mid-point of BC = (4, 1)

And, Mid-point of AC = [x1 + X2/2, y1 + Y2/2]

=> [7+3/2,-3-%]=1[10/2, -4/2] =[5, 2]

Mid-point of AC = (5, -2) B (5,2) Q. (4,1) (3,-1)

Now,
Length of AQ = V(x2 — x1)% + (y2 — y1)
=\(7-4)2+(3-1)?
=V(3)?+(-4)% = /5 units.
Length of PC = V(x2 — x1)® + (Y2 — y1)
=V(7-4)*+(0+1)?
=V(3)2+ (1) = V9 + 1 =10 units.
Length of BR = V/(x2 — x1)? + (y2— V1)
=/(5-5)+ (3 +2)?
=/(0)2 + (5)2 = /5 units.
29. (-5, 2); (3, -6) and (7, 4) are the vertices of A ABC. Find the length of its all medium.
Sol. Let A (-5, 2); B(3, -6) and C (7, 4) are the vertices of A ABC.

Also, P, Q & R be its medium A (-5, 2)
-~ Mid-point of AB = [x1 + X2/2, y1 + y2/2]
=>  [-5+3/2,2-6/2]=[-2/2,-4/2] = (-1, -2)
Mid-point of AC = [x1 + X2/2, y1 + y2/2] P(-1,-2) R(1,3)
=> [-5+7/2,2+4/2]=[2/2,6/2] = (1, 3) /
& Mid-point of BC = [x1 + X2/2, y1 + y2/2]
= [3+7/2,-6 +4/2] =[10/2, -2/2] = (5, -1)
Now,
Length of AQ = V(x> — x1)? + (y2 — 1) B (3, -6) Q(5,-1) C(7,4)

=V[:5-5)°+ (2+1)°
=V(-10)? + (3)2 = Y100+ 9 = V109 units.
Length of PC = V(x — x1)? + (y2 — y1)

=V(7+1)+ (4 +2) =/(8)2 + (6)? = V48 + 36 = V84 units.
Length of BR = V(xa — X1)2 + (y2— y1)
=v(3-1)%+ (-6 - 3)? =(2)? + (-9)2 = V/85 units.

30. A (5,3); B(-1,1) & C(7, -3) are the vertices of A ABC. If £ is the mid-point of AB & M is the mid-point of AC prove
that M =% BC.
Sol. Let, A (5, 3); B(-1, 1) & C (7, -3) be the vertices of A ABC and L & M be the mid-point.

Mid-point of L = [x1 + X2/2, y1 + y2/2] A (5, 3)
=>  [5-1/2,3+1/2]=[4/2,4/2] = (2, 2)
Midpoint of M = [x1 + X2/2, y1 + Y2/2]
=> [5+7/2,3-3/2] = (6, 0)
By Distance formula, By Distance formula,
LM = V(x2 = )2 + (y2 = y1)? BC = V(x2 = x1)2 + (y2— y1)?
=V(6-2)2+(0-2) —\/(7+1)2+(3 1)2
=V(4)* +(-2)? =64 +16 =80
=16 + 4 =20 = 2V/5 units. = 4+/5 units. B(-1,1) C(7,-3)
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Now,
L.H.S. = LM = 2v/5 units
R.H.S. = % BC = 1/Z x 2 4v/5 = 24/5 units. L.H.S.=R.H.S. Hence proved
31. Point A and B have the co-ordinates (3, 5) and (x, y) resp. The mid-point of AB is (2, 3). Find the value of x and y.
Sol. Let A (3, 5) and B (x, y) be the co-ordinate of AB also P (2, 3) be the co-ordinate of mid-point of AB.
. Co-ordinate of P = [3 +x/2, 5 + y/2]

o 3+x/2=2 Also,5+y/2=3 A(3,5) Q(2,3) B (x,y)
=> 3+x=4 =>5+y=6 - - -
=> )(:1 :>y=1

Valueofx=1&y=1 i.e, Co-ordinate of B=(x, y) = (1, 1)
32. P (-3, 2) lies on the mid-point of AB as show in the fig. Find the co-ordinate of AB.

Sol. Let A (g, o) and B (o, p) are the co-ordinate of AB. B (o, p)
Co-ordinate of M =[q + 0/2, 0 + p/2]
. g+o/2=-3 Also,0+p/2=2 P(-3,2
=> q+0=-6 o+p=4 M
=> q=-6 = p=4
Co-ordinate of B = (0, 4) A(q, 0) (0, 0)
& Co-ordinate of A = (0, -6)

33. In the following fig P (4, 2) is the point on the line AB. Find the co-ordinate of A & B.
Sol. Let P (4, 2) lies on AB also P be the mid-point of A (q, 0) & B (o, p) also O be the origin.
By mid-point relation
Co-ordinateof q1=q+0/2=>4+q+0/2=>q=8

Co-ordinate of A= (q, 0) = (8, 0) B (o, p)
Co-ordinateof P=P+0/2=>2-P+0/2=>P=4
Co-ordinate of B= (O, P) P(
= (0, 4)
A(q, 0) (0, 0)
34. The mid-point of the line AB joining (29, 4) and (-2, 3b) is (1, 2a + 1). Find the vajue of A & B.

Sol. Let A (29, 4); B (-2, 3b) and P (1, 2a + 1) be the co-ordinate of A, B, P resp.
3 Co-ordinate of P =[2a—2/2, 4 + 3b/2]
. 2a—-2/2=1 Also, 4 +3b/2=2a+1
=> 2a-2=2 => 4+3b=4a+2

=> 2a=4 => 3b=4x2-2 A (2a—4) P(1,2a+1) B (-2, 3b)
=> a=2 => 3b=8-2 i i i
=> 3b=6 => b=2
Co-ordinate of A (2 x 2, 4) = (4, 4) & Co-ordinate of B (-2, 3b) = (-2, 6)
35. One end of diameter of a circle is (-2, 5). Find the co-ordinate of the other end if the centre of the circle is (2, -1).

Sol. Let A (-2, 5) and B (x, y) be the co-ordinate of diameter AB and P (2, -1) be the co-ordinate of its centre.

. Co-ordinate of P = [-2 + x/2, 5 + y/2]
2+x/2=2 Also,5+y/2=-1
=> 2+x=4 = 5+y=-2 A(-2,5) B(x,Y)

=> X=6 = y=-7
Co-ordinate of B = (6, -7)

36. A (-1, 0), B (1, 3), D (3, 5) are the vertices of parallelogram ABCD. Find the co-ordinate of the vertex ‘C’.
Sol. A(-1,0); B(1,3)and D (3, 5) also C (x, y) be the co-ordinate of vertices of ||gm ABCD.
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Mid-point of BD = [3+1/2, 5 + 3/2]

= [4/2, 8/2] D (3,5) C(x,Y)
=(2,4)
Also, P
Co-ordinate of P = [-1 + x/2, 0 + y/2]
o -1+x/2=2 Also,0+y/2=4
=> -1+x=4 = y=8 A(-1,0) B(1,3)

=> x=5
Co-ordinate of C= (5, 8)
37. Given FB =BC=CD, B (0, 5) and C (1, 8). Find the co-ordinate of A & D.
Sol. Let A(x,y); B(0,3); C(1, 8) & D (x, y) be the co-ordinate o line ABCD.
Since AB =BC
: B is the mid-point of AC
Co-ordinate of B=[x+1/2, y + 8/2]
=> Xx+1/2=0 Also,y+8/2=3 A(x,y) B (0, 3) C(1,8) D (x,y)

=> x=-1 = y=6-8=>y=-2
Co-ordinate of A= (-1, -2)
Now,
BC=CD
Cis the mid-point of BD
Co-ordinate of C = [0 + x1/2, 3 + y1/2]
=> 0+x1/2=1 3+y1/2=8

=> O+x1=2 3+y1=13
Y X1 = 2 Y1 = 13
Co-ordinate of D (2, 13)

38. P (4, 2) ; q (-1, 5) are the vertices of ||[gm PQRS. And (-3, 2) are the co-ordinate of point of intersection of its diagonal.
Find the co-ordinate of R & S.

Sol. Let P (4,2);q(-1,5), R(x,y) &S (x, y1) be the co-ordinate of ||PQRS. S(x,y) R(x,y) 27
Also, A (-3, 2) be the co-ordinate of point of intersection of its diagonal.
Co-ordinate of A=[4 +x/2,2 +vy/2]

4+x/2=-3 Also, 5+y/2=2 A
=> 4+x=-6 => 5+y=4
=> X=-2 => y=-1
Co-ordinate of S = (-5, -1) P(4,2) Q(-1,5)

o CENTROID

1. Find the co-ordinate of centroid of AABC whose vertices are A (-3, 0); B (5, -2) & (-8, 5).
Sol. Let A(-3,0); B(5,-2) & C (-8, 5) be the co-ordinate of its vertices of A ABC.
Co-ordinate of centroid G = A(-3,0)
= [X1+X2+X3.V1+V2+V3]
3 3 R Q
= [—3+5—8,0—2+5]
3 3
= [-6/3,3/3] = (-2, 1)

B(5-2) P C(-8,5)

CBSE-MATHEMATICS A\!;:w!:v’

ACCENTS EDUCATIONAL PROMOTERS



l_\ I: |D CBSE-MATHEMATICS
STUDY CIRCLE CO-ORDINATE GEOMETRY

ACCENTS EDUCATIONAL PROMOTERS

2. Find the co-ordinate of centroid of AABC whose vertices are A (6, -2); B (4, -3) & (-1, -4).
Sol. Let A (6, -2); B (4, -3) & (-1, -4) be the co-ordinate of its vertices of A ABC.
Co-ordinate of centroid G = A(6,-2)
= [X1+X2+X3,V1+V2+V3]
3 3
= [6+4—1,-2—3—4]
3 3
= [9/3,-9/3] = (3, -3) B(4,=3P Ci{-1, -4)
3. Find the co-ordinate of centroid of AABC whose vertices are A (-7, 5); B (-1, -3) & (5, 7).
Sol. Let A(-7,5); B(-1, -3) & (5, 7) be the co-ordinate of its vertices of A ABC.
Co-ordinate of centroid G = A(-7,5)

[X1+X2+X3, V1+V2+V3]
3 3
[—7-1+5,5-3+7]
3 3
[-3/3,9/3]1=(-1, 3)

B(-1,-3) P c(5,7)
4. If G (-2, 1) is the centroid of A ABC and two of its vertices are A (-1, 6) & B (-5, 2). Find the 3™ vertices of A.
Sol. Let A (-1, 6); B (-5, 2) & C (x, y) be the co-ordinate of vertices of A ABC also G (-2, 1) be its centroid.
Co-ordinate of its centroid
= Xi+Xa+X3, Yi+VYa+Vs A(-1,6)

3 3 ]
[-1—5+x=—2 Also,6+2+y=1

3 3
=> -6+x=-6 =>8+y=3
=> x=0 =>y=-
Co-ordinate of C = (0, -5) B (-5, 2) C(x,y)
5. Two vertices of A are (-5, 4) & (3, 7). If its centroid is (1,-2), Find 3™ vertex.

Sol. Let A (-5, 4); B(3, 7) & C (x, y) be the co-ordinate of vertices of A ABC.
Also, G (1, -2) be its centroid

Co-ordinate of its centroid = [xl + X2+ X3, Y1+ Vz + V3
3
S5+3+x/3=1 =>4+7+y/3=-2 A (-5, 4)
=> -2+x=3 =>11+y=-6
=> X = 5 => y = -17
Co-ordinate of C = (-5, -17) id\
B 7)
6. P (6, 3); Q (-2, 5), R(-1, 7), Find centroid.
Sol. Let P (6, 3); Q (-2, 5) & R (-1, 7) be the co-ordinate of vertices of A PQR. A(1,1)
Co-ordinate of centroid G = [Xl +X2+ X3, Y1+Vyo+ Va]
3 3

[6+-2-1/3,3+5+7/3]
[3/3,15/3]1=(1, 5)

B(2,-3) C(3,-4)
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7. A (-7, 5); B (-1, 3); C (5, 7), Find the centroid. A(-7,5)
Sol. Let A (-7, 5); B(-1, 3) and C (5, 7) be the vertices of A ABC
Co-ordinate of centroid = XatXa+ X3, y1+Yo+V3
3 3

[-7—-1+5/3,5+3+7/3]
[-3/3,15/3] = (-1, 5)

B (-1, 3) C(5,7)
8. The co-ordinate of vertices of A are (4, -3); (-5, 2) and (x, y). If the centroid of A is at the origin show thatx=y=1
Sol. Let A (4, -3); B (-5, 2) and C (x, y) be the co-ordinate of the vertices of A ABC and let (0, 0) be the co-ordinate of
centroid.
Co-ordinate of G = [X1 + X2+ X3, Yityo+ Vs]
3 3
X1+ X +x3=0 =>4-5+x=0
3 =>[x=1]
And yit+tyr+y3=0
3 B(-57 P C(x,y)
Co-ordinateof C=(1,1) ie.,x=1,y=1
a IN CENTRE
1. Find the co-ordinate of in centre of A whose vertices are (-8, 0); (7, -36) & (7, 20).
Sol. Let (x1, y1); B (x2, y2) & C (X2, y3) are the co-ordinate of vertex of AABC.
Magnitude of a =| BC| = V(x2 — x3)2 + (2 — y3)? A(-8,0)
=(7-7)*+(-36 - 20)?
= V(-56)*
=V56 x 56 =56 units
Magnitude of b =| AC| = V(x3 — x1)% + (3 — x1)? C b
=V(7+8)2+(20-0)2
=(15)? + (20)?
= 25 units.
Magnitude of C=| AB| = V(7 + 8)2 + (-36 — 0)? = 39 units. B a C
(7, -36) (7, 20)
-~ Co-ordinate of Incentre of | =[ ax; + bx; + cx3, ay1 + by, + cys
at+b+c a+b+
= 56x-8+25x7+39%x7,56x0+-36x25+20x39
56 +39+ 25 56 +39+ 25 = [0,-120/120] =0, -1]
2. If the co-ordinate of the mid-point of side of the A (1, 1), (2, -3) and (3, 4), Find its incentre.

Sol. Let A (x1, y1); B (X2, y2) & C (xs, y3) are the co-ordinate of vertices of A ABC.
Also, C (1, 1); b (3, 4) & a (2, -3) are co-ordinate of mid-point of side of A.

Co-ordinate of C = [x1 + X2/2, y1 + y2/2] A (x1, Y1)
X1+x/2=1 Also,y1 +y,/2=1
X1+ X2=2 (i) |yt y2=2 .. (i)
Co-ordinate of a = [x2 + X3/2, y2 + y3/2]
X2 +X3/2=2 Also, y> +y3/2=-3
i.e., X2+X3=4 . (ifi) [ie., ya+y3=-6 .. (iv)
Co-ordinate of b = [x2 + x1/2, y1 + y3/2] C(1,1) (3,4)
X1+xXx3/2=3 Also,y1+vys/2=4
i.e., X1+X3=6 (V) lie,yi+ys=8 .. (vi)
Adding eq (i), (iii) & (v), we get,
=> X1+Xa+Xa+Xs+Xs+X1=2+4+6 B (x2, y2) a(2,-3) c (xs, y3)
=> 2 (X1 +x2+x3)=12
CBSE-MATHEMATICS, I-\ = 1P
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=> X1+X2+X3=6

But X2+Xx3=4 [from (iii)] Also, X1 + X2 =2
x1+4=6 S X3+2=6
i.e., x1=2 i.e,x3=4

And, X3+Xx1=6 [from (v)]

y X2=6-6 i.e, x2=0

Now, adding eq (ii), (iv) & (vi), we get
=> VitYo+ys+yr+ys+y3=2—-6+8
=> 2(yi+y2+ys)=4

=> Y1 + Y2 + Y3 = 2

But, vyl+y2=2 [from (ii)] Also,y, +y3=-6
i.e.,yz3=0 i.e.,y1=8

And, y3+yi1=8 [from (vi)]
y2+8=2
y2=-6

Magnitude of a =| BC| = v/(x2 — x3)2 +(y2 - ¥3)?
Magnitude of b =| AC| = V(x3 — x1)% + (y3 — y1)?

=V(4-2)2+(0-8)=V(2)? + (-8)

Magnitude of ¢ =| AB| = V(x2 — x1)> + (y, — y1)?
(-2)* +(-14)

CBSE-MATHEMATIGS
CO-ORDINATE GEOMETRY

[from (i)]

[from (iv)]

=/(10—4)? + (-6 — 0)>= V16 + 36 = /52 = 2v/13 units
=V4 + 64 =/68 = 2v/17 units

=V(0-2)2+(-6-8)?
=4 + 196 = /200 = 10V?2 units

Co-ordinate of Incentre of | = (ax; + bx, + cx3, ay: + by, + cys

a+tb+c

a+b+c
2V3x2+2V17x0+10V2 x 4, 2v/3 x8 +2V17 x -6 + 10v2 x0

2v/3 + 217 + 1002

= 413 + 40V2, 16V13 - 1217
2V3+2V17+10vV2  2V3+2V17+10V2
= 2v/13 + 202, 8v13 - 6v17
V13 +4/17 +5V2 \/13+\/17+5\/2]
DIPROBLEM BASED ON CONDITION OF COLLINEARITY OF THREE POINT
1. Show that the points (-1, 1); (5, 7) & (8, 10) are collinear.
Sol. Let A(-1,1); B(5,7) & C (8, 10) are given point.
Here, x;=-1 Also, vyi=1
X2 = 5 Y2 = 7

& X3 = 8 Y3 = 10
: X1 (y2—ys3) + X2 (y3—y1) + X3 (y1—y2)

= 3+45-48

X1 (y2+ys) + %2 (y3—y1) +x3(y1—y2) =0
i.e., point A (-1, 1); B (5, 7) & C (8, 10) are collinear.

24/3 + 2417 + 10V2

-1(7-10)+5(10-1)+8(1-7)
-1(7-10)+5(10-1)+8(1-7)=-1x-3+5x9+8x-6
= 48-48 = 0

[Hence proved]

2. Show that the point A (a, b + c); B (b, c + a) & C (c, a + b) are collinear.
Sol. Let A(a,b+c); B(b,c+a)&C(c, a+b)are given point.
Here, xi=a Also, vyi=b+c
X2=b y2=c+a
& X3=C y3=a+b

X1 (y2=y3) + X2 (y3 —y1) + X3 (y1—y2)

> alc+d-A-b)+b(a+th-K-c)+c(b+i—r—a)

= af(c—b)+b(a—c)+c(b-a)

> g-ghrbh-ptapt-gt =0

: X1 (y2+y3) +x2(ys—y1) +x3(y1—y2) =0
i.e., given point are collinear.
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3. Show that the point (-5, 1); (5, 5) & (10, 7) are collinear.
Sol. Let A (-5, 1); B (5, 5) & C (10, 7) are given point.
Here, x1=-5 Also, vyi1=1
X2=5 Y2=5 & X3=10 Y3=7
X1(y2—vys) +xa(ys—y1) +x3(yi—y2) = -5(5-7)+5(7-1)+10(1-5)
= -5x-2+5x6+10x-4 = 10+30-40 =0
X1 (y2+ys) + %2 (ys—y1) +x3(y1—y2) =0
i.e., given point are collinear. [Hence proved]
4. For what value of x are the point of (-3, 12); (7, 6) & (x, 9) collinear?
Sol. Let A(-3,12); B (7, 6) & C (x, 9) are the collinear point.
Here, x;=-3 Also, vy1=12
X2 = 7 Y2 = 6
& X3 =X ys=9
X1 (y2=y3) + X2 (ys—vy1) + X3 (y1—V2) =0 => 3(6-9)+7(9-12)+x(12—-6) =
=> -3x-3+7x-3+xx6=0 => 9-21+6x=0
=> 6x=12
The value of x be 2.
5. For what value of y are the point (1, 4); (3, y); (-3, 16) collinear.
Sol. X1 (y2—ys) + X2 (y3—y1) +x3(y1—y2) =0
=> 1(y—16)+3(16-4)+(-3)(4—-y)=0 => y -16+36-12+3y=0
=> 4y =-8 -
6. Find the ar. Of A whose vertices are:-
i) (10, -6) (2,5) & (1, 3)
Sol. Let A (10, -6); B (2, 5) & C (1, 3) are vertices of A A (10, -6)
Here, x;=10 Also, vy1=-6
X2 = 2 Y2 = 5
& X3 = 1 Y3 = 3
Area of A ABC =% [x1 (Y2 —y3) + X2 (y3 —y1) + X3 (y1—2)]
= %[10(5-3)+2(3+6)+1(-6—5)]
= % [20 + 18 — 11] =% x 27 = 13.5 sq. unit. B(2,5) C(1,3)
ii) (4 4); (3, -16) & (3, -2)
Sol. Let A (4, 4); B (3, -16) & C (3, -2) are vertices of A A (4, 4)
Here, x;=4 Also, vyi=4
X2=3 Y2 = 16
& X3 = 3 Y3 = -2
Area of A ABC = %5 [X1 (Y2 —y3) + X2 (Y3 — y1) + X3 (Y1 — ¥2)]
= %[4(-16+2)+3(-2-4)+3 (4 +16)]
= % [4 x (-14) + 3 (-6) + 3 x 20]
= % [-56 — 18 + 60] = % x -14 = -7 sq. unit. B (3, -16) C(3,-2)
7. If the vertices of A are (1, K); (4, -3); (-9, 7) & its area is 15 sq. unit. Find the value of ‘K’.
Sol. Let A (1, K); B (4, -3) & C (-9, 7) are vertices of A
Here, also Area of A =15 sq. units. A (1, K)
& x1=1 Also, yi1=K
X2 = 47 Y2 = -3
X3 = -9 Y3 = 7
2 Area of A =7 [x1 (y2—ys) + X2 (y3—y1) + X3 (y1 = y2)]
=> =%[1(-3=7)+4(7+K)+(-9) (K+3)]
=> =% [-10 + 28 —4K - 9K - 27] B (4,73} €(-9,7)
=> =% x-9-13K
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=> 13K=-30-9

=>  K=-39/13=-3 -

8. If the point (x, y); (-5, 7) & (-4, 5) are collinear then shown that 2x +y + 3 =0.
Sol. Let A(x,y); B(-5,7) & C (-4, 5) are the collinear point.
Here, xi1=X and, vyi=y
X2 = -5 Y2 = 7
X3=-4 Y3 = 5

Since given point be collinear.
o X1 (y2—ys) + %2 (ys—yi) +x3(y1—y2) =0
=> x(7-5)+(-5)(5-y)+(-4)(y-7)=0
=> 2x—25+5y—-4y+28=0

=> 2x+y+3=0 [Hence proved]
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