{MR PART 2: SecTIoN FormuLA (I

Section Formula: If a Point P(x,y) divides the line segment AB joining
A(x,,Y) and B(X,,Y,) in the ratio m:n, then

Pl y)= (Mt | ity

P divides AB in the ratio m:n
m+n ’ m+n )

R .B
(Ax Y1) P(x,Y) ( sz-\'z)

Qﬂ_’"P"Z_" * Find the coordinates of the point P which divides the line segment joining
A(2,3) and B(8,7) internally in the ratio 3:2.

Solution:
Here, A(X,,Y1) = (2,3), B(X,,Y2)=(8,7), Ratio=m:n=3:2 (m=3, n=2)
Using Section Formula,

P(xy)= (232842X2  (3x7+243))

— 342 — 3+2
=(24+4 21+6)
)
(28 27 )
= (5.6,5.4)

. The coordinates of P are (5.6, 5.4).

Examgle 2: Show that the point C(4,-1) divides the line segment joining A(1, -3) and
B(6, 2) in the ratio, 2 :3.

Solution:
LEt C(X, Y) oy (41 "1) ’

Here, A("z Y‘I) = (11 _3): B(XZ:YZ) = (6: 2)
Ratio=m:n=2:3

Using Section Formula, C(X,Y) = ( 2x6+3x7 X2+ 3
ing Section Formula M (2*;:2"1 )(2x2+3x (—3)

2+3
= (12+3 4-9)
5 -5
=-(3,-1)
2. C(4,-1) divides AB in the ratio 2:3 .




PART 3: AREA OF TRIANGLE

Area of A= % | %(Y2= Y+ Xy (Y3 = Y2) + X3 (1 - y,) |
where A(X,Yy), B(Xy,Y3), C(X3, ys) are the vertices of the triangle.

C(x3,Y3)

Q. Find the area of the triangle whose vertices are A(2,4), B(6,8) and C(4,2).

Solution:

1- X1=2, y" = 4; X2=6, BQ_:S; X3=4, 33=2;
2. Using the formula:

Area of A= -;— 1 X1Y2-Y5) + X2 (Y3-Y) + X3(Y1- Y5 |

3. Substitute the values:
2(8-2)+6(2-4)+4(4-8)|

2x6+6x(-2) +4x(-4) |

12-12-16 |
-16 |

x16

= 8 sq. units

r Area of the triangle = 8 square units. J

N N e el NI E S b




_E_ART l_g__ : Important Board Questions

Q.1. Find the area of friang(e whose vertices are A(1,2), B(4,6) & C(5,1).

Solution : (1,2)
A(1,2) B(4,6) C(51)

Area = -;—[xi (Y2-Y3) + X, (Y3-Y1) + X3 (!1_:';!3)_‘ B(4,6) ;( ci5.1)

N|=N|= N|=

1(6-1)+4(1-2) + 5(2-6) |
5-4-20|
x 19

. Area = 9.5 sq. units. J

Q.2. Find the value of K if area of triangle is 24 sq. units with vertices (2, 3), (k, 7) & (4, 3)
Solution :
Area = ;13_ |X: (42-33) + % (45-y,) + x5 (41-47)|
=24 =1]2(7-3) + k(3-3) + 4(3-7)|
=24 =1|8-0-4k|

=24 = |4-4k|

- 24 = 4(1-k)

=>1-k=6
k=-5

&~ k=-5 [

Q3 Prove that (4, 1), (-2,3) & (1, 5) are collinear.

Solution:

Area. of AABC= Ji,xz (Y2=Y3) + X3 (Y3- Y1) + X3 (1Y) |
= 14(3-5) +(-2)(5-1)+ 1(1-3)

|-8+8-2|

X0

£ 1
)
=1
2
=0



_ [ PART 5: ExTRA PRACTICE QuesTions i) -

@ Find the distance between (3,4) and (-1,-2):
Distance = \[ xz-x1)2+ (y, —51)2
= V(-1-3)% +(-2-4)?
= V(-4)% +(-6)?

V16 + 36
\/52

[Ans: 213 units l
@ Find the midpoint of A(6,8) and B(-4,2):
Ml'dPoint = (3‘1 ;_x_ 2) ; ( 912!22)
= (6+(-4), 8+2)
& 2
=(2 10

g g
=(1,5)
[Ans: (1,5) |

@ Check if the points (2,-1), (0, 3), and (-2,7) are collinear.
Slope of ABB=3+1_4 __2

||

0-2 =1
Slope of BC=T1-3 -4 __2
ope 0 &=

Since Slopes of AB & BC are equal,

~. Points are Collinear.

Ans: Collinear |

Find the area of the triangle with vertices P(1,2), Q(4,6), R(6,2).
= Z1%1(%=9) + %,(y5=41) + x3(4,-4,) |

1(6-2)+4(2-2) + 6(2-6)|

4+0-24|

-20|

I Ans: 10 sq. units —‘

Area

I
|

I
Nl=N= Nl= P




PART 5: EXTRA PRACTICE QUESTIONS - SOLUTIONS

1 B Distance Formula:

Find the distance between
A(3,4) and B(-1,1).

Distance AB = \[ (x;-x,)% + (-1
=V(-1-3)*+ (1-4)*
=V (-4)2+(-3)2

=\/16+9
J25
2

sz Distance AB = B units.

3. Collineari{'y Check:

Check if A(1,2), B(4,5),and C(7,8)

are collinear.

Solution:
Slope of AB= =% - 22
o XaX1 41
= i 1
3 3
Slope of BC = Y2=Y2 _ 8-5
X3-Xz 71-4
- - 1
3 7 3

Since Slope of AB = Slope of BC,

== Points A, B and C are collinear.

A Midpoint Formula:

Find the midpoint of P(2,6) and Q(-4,2).

Solution:

Midpoint M = (x1 ;xz 3 (y1;y2)

(2 4) 6+2

wif=g 9
= (55 T)
= (-1, 4)
= Midpoint M = (-1, 4).

I} e of Triangle: 4

Find the area of triangle with vertices
X(1,1), Y(4,3), Z(3,7).

Area = %l)g (¥,-Y3) + %(¥5-Y1) + x5y, -)'zJ
=2113-7) + 4(7-1) + 3(1-3))
=5l-4+24-6]

=zl1al
=7

= Area = 7 square units.
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< PARTS: E

" EXTRA PRACTICE QUESTIONS SJ
(Coordinate Geomefry) — More Questions with Solutions

@ Find the distance between

|~ AG5,-1) and B(-3,7).
e 85
| Using Distance Formula, «

AB = Vx-x) + (-9
=VGE-5P+ (- N
ORI X I

=128
= 82 units

o0
—>» <

Ans: 8v2 units

@ Find the coordinates of the midpoint of the
line segment joining P(-2,5) and Q(4,-3).

Solution:
Midpoint Formula,

(Egs, ugn)
=(—2+4 5+(-3))
2 7 2

(3.9)
=(1,1)
Ans: (1,1)

P(-2,5)
ﬁ;l(l,l)

@ Check whether the points A(1,2), B(2,4),
C(3, 6) are collinear.

Solution:
For collinearity, Area of AABC =0

Area = %l Xy (yz-yg)+Xz(93‘91)+xs(91'92)I
= 2| 1(4-6)+2(6-2) +3(2-4)|
=5 |1(-2) +2(4) +3(-2) |
= %|-2+8-6|
= -%-l OI =

Ans: Yes, the points are collinear.

Find the value of k if the point (k, 2k)

divides the line segment joining A(2,-3)
and B(8,5) in the ratio 1: 2 internally.
Solution:
Using Section Formula (Internal Division),

_ [ 1x8+2x2 1x5+2x(-3)
(k’Zk)_( i+2 ! 142 )

So, k=4and 2k =-+ = k=-

1 :
3 = Ans: k

1
6

@ Find the area of the triangle formed by the
pafnts A(0,0), B(4,0) and C(0, 3).

Solution:

Area ——l X1 (Y 93)"')‘2(93 91)""-’3(91 Hz)l
= 210(0-3) +4(3-0) +0(0-0)|

=2|0+12+0]

=7|12|

= 6 sq. units g

Ans: 6 sq. units @(0,0) B(4,0) t

If A(3,-1),B(6,k) and C(9,3) are collinear,

find the value of k.
Solution:

Area of AABC =0
+|3(k-3)+6(3-(-1)) + 9(-1-k)| =
+|3k-9+24-9-9k| =
+|-6k+6]| =
|-6k+6] =
-bk+6=0 => k=1

Ans: k=1

* Practice Makes Perfect! %
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ﬁeep Practicing and Score Well in Exams’ {
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EXTRA PRACTICE Q

# PART 5:

1. Distance Formula

Find the distance between A(1,2) and B(5, 6).

Solution:
Distance AB = \/ ( Xz""q)z + (Yz‘Y1 )2
=\ (5-1)% +(6-2)
= \/42 + 42
=16 +16

=V32 =42
Distance AB = 42 units.

3. Co!lmearlty Check

Are the points A(2, 3), B(4,7), C(6,11) collinear?

Solution.:

Slope of AB = Xy A

4
4
SlopeoFBC—” 1 =6-4 -4 .
X2- X1 4 Z

Slopes are equal = Points are Collinear

Yes, A, B, C are collinear.



JUESTIONS — SOLUTIONS

2. Midpoint Question

Find the midpoint of P (3, 8) and Q(7,4).

Solution:
Midpoint M = (x1 ;xz , & ; Yz)
(3 -;7 8 ; 4)
(2., %)

= (5,6)
Midpoint M = (5, 6)

4. Area of Triangle

Find the area of APQR with P(1,1), Q(4,5), R(6, 2).

Solution:
Area = ‘1‘ X1 (Y2-Ys) + X2 (ys-y1) +X3(y;-Y2) |
1(5-2) +4(2-1)+6(1-5)|

1
13+4-24|
l 171

nl-ml-wl

i\

Ja~\

Area = 8.5 sq. units.



