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Exercise 14.5 Page No: 14.53
1. Find the area of a triangles whose vertices are

(i) (6, 3), (-3,5) and (4, - 2)

(i) [(at1?, at1),( at2?, 2aty)( ats?, 2ats)]

(i) (a,c+a),(a,c)and (-a,c-a)

Solution:

0] Let A(6, 3), B(-3, 5) and C(4,-2) be the given points
We know that, area of a triangle is given by:
1/2[xa(y2- y3) + Xa(y3- y1) + X3(y1+ y2)]

Here,

X1=6,y1=3,X2=-3,y2=5,Xx3=4,y3=-2

So,

Area of AABC = 1/2 [6(5+2)+(-3)(- 2 -3)+ 4(3 - 5)]
=1/2[6x 7-3 % (—5) +4(-2)]
= 1/2[42 +15 - 8]
= 49/2 sq. units

(i)  Let A=(x,y1) = (ati?, 2at1), B = (X2,y2) = (at2?, 2at2), C= (x3, y3) = (ats?, 2at2) be the given
points.
Then,
The area of AABC is given by

=

= — [at$(2at, — 2at,) + at3(2at, — 2at,) + at3(2at, — 2at,)]

(]

1
=3 [at?tit, — 2a’t]t, + 2a%t3t, — 2a’tit, — 2a%tit,]

1
=3 X 2[a%ti(t, —ty) +at3(ty —t,) + a%ti(t; —t,) +a% +t3(t; — t,)]
= a‘ [tiﬁtz —t3) + t% (t; — 1) + t% (t; —t3)]

(iii) LetA=(x1,y1) =(a,c+a),B=(xzy2) =(a c)and C=(xs y3) = (- a, C - a) be the given points
Then,
The area of AABC is given by
=1/2[a(—{c-a}) +a(c—a-(c+a)+(-a)c+a-a)
=12Ja(c-c+a)+ta(c-a-c-a)-alc+a-c)]
=1/2[axa+ax(-2a)—axa
= 1/2[a%- 2a2- &%)
= 1/2x(-2a)?
=-3°

2. Find the area of the quadrilaterals, the coordinates of whose vertices are
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() (-3, 2), (5, 4), (7, -6) and (-5, - 4)
(i) (1, 2), (6, 2), (5,3) and (3, 4)
(iii) (-4, -2), (-3, -5), (3, -2), (2, 3)
Solution:

(i)

A(-3,2) B(5,4)

D(-5,-4) C(7.-6)

Let A(-3, 2), B(5, 4), C(7,- 6) and D ( -5, — 4) be the given points.

Area of AABC is given by

=1/2[-3(4+6) +5(-6-2) + 7(2 - 4)]

1/2[-3%1 + 5x(-8) + 7(-2)]

1/2[- 30 — 40 -14]

-42

As the area cannot be negative,

The area of AADC = 42 square units

Now, area of AADC is given by

=1/2[-3(-6+4)+7(-4-2)+(-5)(2 +6)]

=1/2[-3(—2) + 7(- 6) - 5 x 8]

= 1/2[6 — 42 - 40]

=1/2x-76

=-38

But, as the area cannot be negative,

The area of AADC = 38 square units

Thus, the area of quadrilateral ABCD = Ar. of ABC+ Ar. of ADC
= (42 + 38)
=80 sg. units

A(1,2) B(6,2)

D(3,4) C(5,3)

Let A(1,2),B (6,2), C (5, 3)and (3, 4) be the given points
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Firstly, area of AABC is given by
=1/2[1(2-3) +6(3 - 2) +5(2 - 2)]
1/2[-1+6x (1) +0]
=1/2[-1+6]

=5/2

Now, area of AADC is given by
=1/2[1(3-4) +5(4 - 2) + 3(2 - 3)]
=1/2[-1 x5 x 2 + 3(-1)]

=1/2[-1 +10- 3]

= 1/2[6]

=3

Thus, Area of quadrilateral ABCD = Area of ABC + Area of ADC

5
= (E+ 3) Sq. units

= 1 50. units

A(_41_2) ‘B(_31_5)

D(2,3) ¢ C(3,-2)

Let A (-4,2),B(-3,-5), C(3,-2) and D(2, 3) be the given points
Firstly, area of AABC is given by
=1/2|(-4)(-5+2) - 3(-2+ 2) + 3(- 2 + 5)|
= 1/2|(-4)(-3) - 3(0) + 3(3)|
=21/2
Now, the area of AACD is given by
=12|(-4)(B+2)+2(-2+2)+3(-2-3)]
=1/2|- 4(5) + 2(0) + 3(- 5)|= (- 35)/2
But, as the area can’t negative,
The area of AADC = 35/2
Thus, the area of quadrilateral (ABCD) = ar(AABC) + ar(AADC)
=21/2 + 35/2
=56/2
= 28 sq. units

3. The four vertices of a quadrilateral are (1, 2), (-5, 6), (7, -4) and (k, -2) taken in order. If the
area of the quadrilateral is zero, find the value of k.
Solution:
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A(1,2) B(-5,6)

D(k,-2) C(7,-4)

Let A(1, 2), B(-5, 6), C(7, -4) and D(k, -2) be the given points
Firstly, area of AABC is given by

=1/2|(1)(6 +4) - 5(-4 + 2) + 7(2 - 6)|

=1/2|10 + 30 - 28|

=% x12

=6

Now, the area of AACD is given by

=12|(1)(-4 +2) + 7(—2- 2) + k(2 + 4)]

= 1/2|- 2 + 7x(-4) + k(6)|

= (- 30 + 6k)/2

=-15+3k

=3k-15

Thus, the area of quadrilateral (ABCD) = ar(AABC) + ar(AADC)
=6+3k-15
=3k-9

But, given area of quadrilateral is O.

S0,3k-9=0

k=9/3=3

4. The vertices of AABC are (-2, 1), (5, 4) and (2, -3) respectively. Find the area of the triangle and
the length of the altitude through A.
Solution:

A(-2,1)

C(2,-3) D B(5,4)
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Let A(-2, 1), B(5, 4) and C(2, -3) be the vertices of AABC.
And let AD be the altitude through A.

Area of AABC is given by

= 1/2|(-2)(4 + 3) - 5(-3- 1) + 2(1 - 4)|

=1/2|-14 - 20 - 6|

=% x-40

=-20

But as the area cannot be negative,

The area of AABC = 20 sq. units

Now,

BC = J[5-2]2+{4+3]2

gC= (3% +(7)*

B0 =58

We know that, area of triangle

=14 x Base x Altitude

20 =% x V58 x AD

AD = 40/ \58

Therefore, the altitude AD = 40/ 58

5. Show that the following sets of points are collinear.
(@) (2,5),(4,6)and (8,8) (ii) (1,-1), (2, 1) and (4, 5)
Solution:

Condition: For the 3 points to be collinear the area of the triangle formed with the 3 points has to be
zero.

(@) Let A(2, 5), B(4, 6) and C(8, 8) be the given points
Then, the area of AABC is given by

=é[2[6—8]+4[8—5]+8[5—6]]

[2x{-2)+ 4x3+8x(-1}]

[-4+12-8]

E
O

[ I C N i o

=0
Since, the area (AABC) = 0 the given points (2, 5), (4, 6) and (8, 8) are collinear.

(b) Let A(1, -1), B(2, 1) and C(4, 5) be the given points
Then, the area of AABC is given by
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[1{1-5)+2{5+1)+4f{-1-1}]

[-4+12-8]

E
O

e e I I L NS e

Since, the area (AABC) = 0 the given points (1, -1), (2, 1) and (4, 5) are collinear.

6. Find the area of a quadrilateral ABCD, the coordinates of whose vertices are A (-3, 2), B (5, 4),
C (7,6) and D (-5, -4).
Solution:

D(-5,-4)

C(7,-6)

A(-3,2) B(5,4)

Let’s join AC. So, we have 2 triangles formed.
Now, the ar (ABCD) = Ar (AABC) + Ar (AACD)
Area of AABC is given by,

%|—3(4+ 6)+ 5(-6-2)+ 7(2- 4)

=%|—30—4o—141

= %x84

= 42 =g units
Next, the area of AACD is given by,
é|—3[—6 4 4)+7(-4-2)-5(2+ 6)

_ %|6—42—4D|

_1 76
>

= 38s=qg units
Thus, the area (ABCD) = 42 + 38 = 80 sg. units
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7. In AABC, the coordinates of vertex A are (0, -1) and D(1, 0) and E(O, 1) respectively the mid-
points of the sides AB and AC. If F is the mid-point of side BC, find the area of ADEF.
Solution:

Let B(a, b) and C(p, q) be the other two vertices of the AABC
Now, we know that D is the mid-point of AB

So, coordinates of D = (0+a/ 2, -1+b/ 2)

(1, 0) = (a/2, b-1/2)

1=a2 and 0=(b-1)/2
a=2 and b=1

Hence, the coordinates of B = (2, 1)
And, now

E is the mid-point of AC.
So, coordinates of E = (0+p/ 2, -1+q/ 2)
0,1)=(p/2,(q-1)/2)

p/2=0 and 1=(g-1)2
p=0 and 2=q-1
p=0 and q=3

Hence, the coordinates of C = (0, 3)

Again, F is the mid-point of BC
Coordinates of F = (2+0/ 2, 1+3/ 2) = (1, 2)
Thus, the area of ADEF is given by

- %|1(1—2)+ 0(2-0)+ 1(0- 1)

=%|—1+D-1|

=£x2
2

=1 =g unit

8. Find the area of the triangle PQR with Q (3, 2) and the mid-points of the sides through Q being
(2,-1) and (1, 2).
Solution:

Let the coordinates of P and R be (x1, y1) and (X2, y2) respectively.
And, let the points E and F be the mid-points of PQ and QR respectively.
><1+3= l,vl+2=25de2+3=2,ﬁ+2=—1

< 2 2 &
X1+3=2,y1+2=4andx2+3=4,y2+2=-2
xi=-1,yi=2andx2=1,y2=-4
Hence, the coordinates of P and R are (-1, 2) and (1, 0) respectively.
Therefore, the area of APQR is given by
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=%|[3x2+(—1jx{-4}+ 1x2)-(-1x2+ 1x2+3x{-4})|

=%|{6+4+2)—(—2+2 12}

=%xu4|

= 12 =sg. units
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9. If P(-5, -3), Q(-4, -6), R(2, -3) and S(1, 2) are the vertices of a quadrilateral PQRS, find its area.

Solution:
S(1,2)

R(2,-3)

P(-5,-3)

First, let’s join P and R.
Then,
Area of APSR is given by

Q('4r'6)

=%4—H2+3}+H—3+3}+ﬂ—3—2ﬂ

=%|—5x5+1x0+2x(—5)|
1
=§|—25+o—10|

:l|_35|
2

_35
R

And, now

Area of APQR is given by
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:%|—5{—5+3)—4{—3+3)+2(—3+63'|

=%|—5X(—3)—4XD+2>{3|

= L15+0+6]
2
_21
-2
Thus,
Area of quad. PQRS = Area of APSR + Area of APQR
=35/2 + 21/2
=56/2
= 28 sq. units

10. If A (-3, 5), B(-2, -7), C(1, -8) and D(6, 3) are the vertices of a quadrilateral ABCD, find its
area.

Solution:

D(6,3)

C(1,-8)

A(-3,5) B(-2,-7)

Let’s join A and C.
So, we get AABC and AADC
Hence,

The Area of quad. ABCD = Area of AABC + Area of AADC
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- 1137~ (-8)) + (-2)(-8-5)+ 1(5- (7))« 3]-3(3 8) + 6(-8-5) - 1(5-3)
= %|—3(1} +(-2)(-13) - 1(12)|+ %|—3(1 1)+ 6(-13) = 1(2)
-li3.26-120+1}33-78-2

2 2

- 1ps/« 1109
27173

=%x35—%x1@9

35+109
—
144
T2
=72 sq. units

Therefore, the area of the quadrilateral ABCD is 72 sg. units

11. For what value of a the points (a, 1), (1, -1) and (11, 4) are collinear?
Solution:

Let A (a, 1), B (1,-1) and C (11, 4) be the given points
Then the area of AABC is given by,

y %{a[—l— 4)+1{4-1)+11(1+1)}

1
=§{—Ea+3+22}

= %{—Ea + 25}

We know that for the points to be collinear the area of AABC has to be zero.
Yo(-5a+25)=0

5a=25

~a=5h

12. Prove that the points (a, b), (a1, b1) and (a-a1, b-bz) are collinear if ab; = aib
Solution:

Let A (a, b), B (a1, b1) and C (a-a1, b-b1) be the given points.
So, the area of AABC is given by,

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

' R D Sharma Solutions For Class 10 Maths Chapter 14 -
m !?YJL! ﬂé Co-ordinate Geometry

3[by - (b~ b))+ (b by~ b) +(a-2,) (b))

——

a(by-b+b)+a (-b)+ab-ab - ab+ab)

{aby - @b+ aby - aby + @b - aby - b + a1}

M~ M~ R~ -

{aby - 3}

So, only if ab1 = aib the area becomes zero
AABC=%(0)=0
Therefore, the given points are collinear if ab1 = aib

13. If the vertices of a triangle are (1,-3), (4,p) and (-9, 7) and its area is 15 sq. units, find the value

(s) of p.
Solution:

Let A(1,-3), B(4,p) and C(-9, 7) be the vertices of AABC
Area of AABC =15 sq. units

15=%|1{p—?}+4[?+3}—9{—3—p}I

15=%|p—?+4D+2?+9p|

15=%|1Dp+60|

When modulus is removed, two cases arise:
30=10p+600or30=—-10p —60
10p=—-300r 10p=-90
p=-3o0orp=-9

14. If (x, y) be on the line joining the two points (1, -3) and (-4, 2). Prove thatx +y +2 =0
Solution:

Let A (x,¥), B (1, -3) and C (-4, 2) be the given points.
Area of AABC is given by,

= Six(-3-2) v 1(2-y)+ (-4) fy +3))
=%{—5x+2—}f—4}”‘12}
- %{_Ex-Ey— 10}

As, the three points lie on the same line (that means they are collinear).
Then, the area of AABC =0
Y% (-5x -5y -10) =0
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-5x-5y-10=0
5(x+y+2)=0
X+y+2=0

- Hence proved

15. Find the value of k if points (k, 3), (6, -2) and (-3, 4) are collinear.
Solution:

Let A (k, 3), B (6, -2) and C (-3, 4) be the given points.
Then, the area of AABC is given by,
1 {lkf-2- 4)+6(4-3) +[-3)(3 +2}}

-6k +6- 15}

[ O R e |

= = {-6k - 9}

As, the points are collinear.
Area of AABC has to be zero.
Y%x(-6k—-9)=0

-6k-9=0

k =-9/6

s~k =-3/2

16. Find the value of k, if points A(7, -2), B(5, 1) and C(3, 2k) are collinear.
Solution:

Given,
Points A(7, -2), B(5, 1) and C(3, 2k)
Then, the area of AABC is given by,

=%{?[1—2k]+5[2k +2)+3(-2- 1))

{7 - 14k + 10k +10 - 5}

{-4k + 8}

M~ M~

As, the points are collinear.
Area of AABC has to be zero.
Y% (-4k+8)=0

-4k +8=0

-4k = -8

k=2
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