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Exercise [4.1 Page No: 14.4

1. On which axis do the following points lie?
)P (5,0)

(i) Q (0, -2)

(iii) R (-4, 0)

(iv) S(0,5)

Solution:

(i) P (5, 0) lies on x — axis

(i) Q (0, -2) lies on y — axis (negation half)
(iii) R (-4, 0) lies on x — axis (negative half)
(iv) S (0, 5) lies on y — axis
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Exercise 4.2 Page No: 14.15
1. Find the distance between the following pair of points:

(i) (- 6, 7) and (-1, -5)

(ii)(a+b,b+c)and (a-b,c-b)

(iii) (a sin @, - b cos ) and (- a cos @, b sin a)

(iv) (a, 0) and (0, b)

Solution:

(1) Let the given points be P (- 6, 7) and Q (- 1, - 5)

Here,
Xx1=-6,y1="7and
x2=-1,y2=-5

PQ=/(x; —x1)? + (y2 — v1)°

PR =1~ (6] + =5~

PQ=(—1+6)%2+ (—5—7)>
Pa =y G (-2
PQ =125 + 144
PQ = /(169)
PQ=13
(ii) lﬁet the given pointsbe P (a+b,b+c)andQ (a-b,c-b)
ere,

x1=a+b,y1=b-+cand
x2=a-b,y2=c-b

PQ =Xz — ;)% + (32 — ¥1)?

PQ=y[a—b—(a+Db))2+ (c—b—(b+c))?

PQ=y(@a—b—a—b)2+(c—b—b—c)?

PQ = /(—2b)? + (—2b)?

PQ = VabZ + 4b2
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PQ = V8h2
PQ = V4 X 2b2
PQ=2V2b

(iii)  Let the given points be P(a sina, — b cos a) and Q(-a cos a, b sin a) here
xi=asin o, y1 =-b cos a and
Xx2—acosa,y2=bsina

PQ=/(x; = x;.)2 + (¥z — )1)?

PQ = /(—a cos a — a sin a)? + [—b sin a — (—b cos a)]?

PQ=
J(—acosa)? + (—asina)? + 2(—a cos a)(—a sin a) + (bsin a)2 + (—bcos a)2 — 2(bsin a)(—bcos a)

PQ = Va2 cos? a +a? sin? a+ 2a% cosasina+ b? sin2a + b2 sinacos a

PQ=/a? (cos? a + sin?a) + 2aZ cos asina + b2 (sin? a + cos? a) + 2b2 sinacosa

PQ=+va% x 1+ 2a% cosasina+ b2 x 2b2sinacosa [~sin2a+cos?a=1]

PQ=+aZ +b? + 2aZ cosasina+ 2b? sinacosa

PQ = /(a2 +b2) + 2cos asina (a2 + b?)

PQ = /(a% + b2)(1 + 2cos asin a)

(iv)  Let the given points be P(a, 0) and Q (0, b)
Here,
x1=a,y1=0,x2=0,y2=D,
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PQ=4/(x; — %)% + (Y2 — ¥1)?
PQ=4/(0 —a)2 + (b — 0)2
Pa=y/(=a)* + ()

PQ=va? +b?

2. Find the value of a when the distance between the points (3, a) and (4, 1) is V10.
Solution:

Let the given points be P (3, a) and Q(4, 1).
Here,

PQ =+/10

PQ=/(x; — )% + (2 — »1)?

=y10=,/(4—3)2+ (1 —a)?
12+ (1-a)?
=2y10=V1+1+a?—2a [~ (@—Db)? = a? + b% — 2ab]

=10=v2+a? - 2a
On squaring on both sides, we have

= (VI0)? = (V2 aZ = 2a)?
=10=2+2a’-2a
>a’-2a+2-10=0
=a’-2a-8=0
By splitting the middle team,
=>a’—4a+2a-8=0
=a(a-4)+2a-4)=0
>(@-4)(a+2)=0
=>a=4,a=-2
Thus, there are 2 possible values for a which are 4 and -2.

3. If the points (2, 1) and (1, -2) are equidistant from the point (x, y), show that x + 3y = 0.
Solution:

Let the given points be P(2, 1) and Q(1,- 2) and R(x, y)
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Also, PR = QR (given)
PR=\/(x—2)2 +(y—1)?

=PR=/(x2+2)2 - 2xx2+y?+(1)2 -2 Xy X1

=PR=X2+4—4x+y2+1-2y

=PR=/X2+5—-4x+yZ2 -2y

QR=(x—- )2 + (y + 2)?

=QR=\/Xx2+1—2x+y2 +4+4y

=QR=/x2+5—-2x+y? +4y
But, PR = QR
= x2+5—-4x+y2 -2y =/x2+5-2x +y2 + 4y

Sx*+5-4x+y? 2y=x*+5-2x+y*+ 4y
Sx3+5-4x+y? -2y =x2+5-2x+y*+ 4y
=-4x+2x-2y-4y=0

=-2x—-6y=0

=-2(x+3y)=0

=-2(xx+3y)=0

=>x+3y=0/-2

=>x+3y=0

- Hence Proved.

4. Find the value of x, y if the distances of the point (x, y) from (- 3, 0) as well as from (3, 0) are 4.
Solution:

Let the given points be P(x, y), Q( -3, 0) and R(3, 0)
PQ=4f (x +3)2 + (v — 0)?

=24=/x2+9+6x+y?
On squaring on both sides, we get
= (4)? = (/x2 + 9 + 6x + y2)?

216=x*+9+6x+y?
>x+y?=7-6x ... (1)
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PR={/(x —3)2 + (¥ — 0)?)
PR T —
=4=/x2+9—6x +y?
On squaring on both sides,

() = {{/x2 +9—6x + y2)?

216=x>+9 - 6x +y?
=>x2+y?=16-9+6x

=3 x*+y?=7+6x

Equating (1) and (2), we have

o (2)

7-6x=7+6x
= 7-7=6x+6x
=0=12x
=>x=12

Then, substituting the value of x =0 in (2)
X2 +y? =T+ 6x
0+y*=7+6x0
2
yo=1
Y=+ \7
As y can have two values, the points are (12, V7) and (12, -\7).

5. The length of a line segment is of 10 units and the coordinates of one end-point are (2, -3). If the
abscissa of the other end is 10, find the ordinate of the other end.
Solution:

Given,

Length of the line segment is 10 units.

Coordinates of one end-point are (2, -3) and the abscissa of the other end is 10.
So, let the ordinate of the other end be k.

Distaggie =V G X1/ (32 11)°
10 = ((10-2)* + (k + 3)?

On squaring both sides, we get

100 = (10 - 2) + (k + 3)*

100 =64 + k> + 6k +9

K+ 6k=-27=0

k*+ 9k =3k=27=0
k(k+9)-3(k+9)=0
(k=3)(k+9)=0

k= 3;1\' -—9

Therefore, the ordinates of the other end can be 3 or -9.
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6. Show that the points A(- 4, -1), B(-2, - 4), C(4, 0) and D(2, 3) are the vertices points of a

rectangle.
Solution:

v
Given: Points A(- 4, -1), B(-2, - 4), C(4, 0) and D(2, 3)

Required to prove: the points are the vertices points of a rectangle.
Vertices of rectangle ABCD are: A(- 4, -1), B(-2, - 4), C(4, 0) and D(2, 3)

We know that,

Length ofa side =V (X2 = X2)* 4y S)°

Leagth of side AB =V (2 J) Q=4 §1)° _ VIFT_ VI3 4
Length of sice Be =¥ ( +2)* +(0+4)° _V3EFT6_ V52_ 2VI3
Length of side Cf = Vg ~ H P8 = 00 _VIFI _ VI3

LengthofsideAD=V‘(2 +4)2+(3+1)2 _ V36 + 16 V52 2V13 gy
Finding the diagonals,

Length of diagonat BD =V (2 + 2)7 + (3 + 4)* _ VIEF 49 _ VB5 s
Leagth of diagonal AC=V (4 + 47 + (0 + 1) _ VBTFT _ VE5

As the opposite sides are equal and also the diagonals are equal.
Therefore, the given points are the vertices of a rectangle.
- Hence Proved

7. Show that the points A (1,- 2), B (3, 6), C (5, 10) and D (3, 2) are the vertices of a parallelogram.
Solution:

Given: Points A (1.-2), B (3, 6), C (5, 10) and D (3, 2)
Required to prove: the points are the vertices points of a parallelogram.
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Vertices of a parallelogram ABCD are: A (1, -2), B (3, 6), C (5, 10) and D (3, 2)
We know that,

Length of a side V2 —x)? +(y2—)?

Length of side AB=Y (3 = D2 + (6 +2)* _ s 640 68 units

{ - YD > 2 g i .
Length of side BC =V (2 = 3)* + (10 = 6)? _ 44 .16) = v20 units

Length of side D =V (3 = 5)F + (2= 10)% _ 0y car y68 units

Length of side DA =V (3 = 1)* + (2 +2)% _ 4,16y = 20 units
Finding the diagonals,

{ s 2 = 2
Length of diagonal BD =V (3 ~ 302 + (2= 6)? _ 416 4 uoité

Length of diagonat AC =V (5 = 1)? + (10 +2)% _ /16, 144) - 4160 units
It’s seen that the opposite sides of the quadrilateral formed by the given four points are equal
i.e. (AB=CD) & (DA = BC)
Also, the diagonals BD & AC are found unequal.
Hence, the given points form a parallelogram.
- Hence Proved

8. Prove that the points A (1, 7), B (4, 2), C (-1, -1) and D (-4, 4) are the vertices of a square.
Solution:

Given: Points A (1,7), B (4,2), C (-1, -1) and D (-4, 4)

Required to prove: the points are the vertices points of a square.

Vertices of a square ABCD are: A (1, 7), B (4,2),C(-1,-1)and D (-4, 4)
We know that,

Length of a side = V(2 = X307 + (y2 = ya)?

Length ST AR WY — Y7 +(2=7)% _V9+25_ V34,5,
Length of side BC=V ("1 — 4%+ (=2 = 1) _ V25 +9_ V34 g
Length of side cp =V (—4 + 12+ (4+ 1)* _ VO +25_ 34 g

L engBPot side DA =V (—4 = D3+ (4=7)%_VZ5+9_v34
Finding the diagonals,
Length of diagonal BD =V (—4 = D2 + (4= 2)2 _VB6A+% _ V6B

LengthofdiagonalAC=\/(_1 s 1)2 + (—1 = 7)2= \J4 + 64= \/-6—8‘"1“3

As the opposite sides are equal and also the diagonals are equal the given vertices are therefore
the vertices of a square.
- Hence Proved
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9. Prove that the points (3, 0), (6, 4) and (- 1, 3) are vertices of a right-angled isosceles triangle.
Solution:

Let the vertices of the triangle ABC be: A(3, 0), B(6,4) and C (- 1, 3)
We know that,

Length of a side = vz =x)7 + (2 = »y)*

Length ofsideAB=V!(6 =~ -0)F ST V%units

6)°+(3-4)_\39+1_\50
Lengit oEsie AC="YA—1 ~ 3P+ 18~ WR _JI5+5 .25

It’s seen that AB = AC, Thus, it’s an isosceles triangle.

Verifying the Pythagoras theorem, we have

BC?= AB? + AC?

(V50)2 = (V25)% + (V25)?

50=25+25

50=50

As BC?= AB? + AC?

Therefore, the given vertices are of a right-angled isosceles triangle.
- Hence Proved

Length of side BC=V (—1 = units

units

10. Prove that (2, -2), (-2, 1) and (5, 2) are the vertices of a right angled triangle. Find the area of
the triangle and the length of the hypotenuse.
Solution:

From given,
Let consider the vertices of a triangle ABC as: A(2, -2), B(-2, 1) and C(5, 2)
We know that,

Length of a side=\/('r2 PRy + (y2-n)°
Lengihlof side AB=V L2~ 2)*+ (1 +2)? _VIE+9.V25
(5+2)2+(2-1)?_y39+1_+v50

Length of side BC=V
Lengthofside AC=V (5 ~2)* +(2+2)? _\9¥16_VZ5

It’s seen that AB = AC, thus the triangle is an isosceles triangle.
Verifying the Pythagoras theorem, we have

BC?= AB?+ AC?

(V50)2 = (V25)% + (V25)?

50=25+25

50=50

As BC? = AB> + AC?

Therefore, the given triangle is right angled triangle.

Now,
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; 3 Zbase x altitude
Area of right angled triangle = 2

3 1

. ] x5x5="2 )
Area of right angled triangle = 2 2 square units

Ansd, the Tength of hypotemuse (B =V 50 = 5V2 1y

- Hence Proved

11. Prove that the points (2a, 4a), (2a, 6a) and (2a + \3a, 5a) are the vertices of an equilateral
triangle.

Solution:

From given,

Let’s consider the vertices of a triangle ABC as: A(2 a, 4 a), B(2 a, 6 a) and C(2a + V3a, 5a)
We know that,

Length of a side = VO =x)2 + (2= y)?
Length of side AB =\/I(20 - 2a)? + (6a — 4a)? _ \/?2(1)2=2a units

_J(Za +v3a —2a)" + (5a — 6a)?

Length of side BC = \(4a%) = 2a units

2
. J(Za+\/§a—20) +(5a — 4q)?
Length of side AC =
As all the sides are equal the triangle is an equilateral triangle.
Thus, the given vertices are of an equilateral triangle.
- Hence Proved

= 4(4a% = 2a units

12. Prove that the points (2, 3), (-4, -6) and (1, 3/2) do not form a triangle.
Solution:

From given,

Let’s consider the vertices of a triangle ABC as: A(2, 3), B(-4, -6) and C(1, 3/2)
We know that,

Lengﬂl of a side = V!('tz - '\.1)2 + (_\'2 i .\-1)2
Lehath ot side AB=V(~4=2) & (—6=3)% . JEEF VL. VIT7 yuyyy

[ ., (3 :
LcngthofsideBC=‘j(l +HF+ (;+ 6) _V25+56.25 _ \/81.25mms

1-2)2+(2-3)
meofsideACJ( (53 _VTF225_ V225

Thus, the given vertices do not form a triangle as the sum of two sides of a triangle is not greater
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than third side.
- Hence Proved

13. The points A (2, 9), B (a, 5) and C (5, 5) are the vertices of a triangle ABC right triangle ABC
right angled at B. Find the values of a and hence the area of triangle ABC.
Solution:

Given,

A right triangle ABC, right angled at B.

Points A (2,9), B (a, 5) and C (5, 5)

So, AC is the hypotenuse

Thus, from Pythagoras theorem we have

AC?= AB*+ B(C?

[(5- 202+ (5-9P]=[(@-2)*+(5 - 91 + [(5 - 2+ (5 - 5]
[32+(-4)°] = [(a-2)* + (-4Y'] + [(5 - a)* + 0]
9+16=a*—4a+4+16+25—10a + a

2a>—14a+20=0

a>-7a+10=0

(a-5)a-2)=0 [By factorization method]

So,

a=5o0r2

Here, a = S is not possible as it coincides with point C. So, for a triangle to form the value of a =
2 is correct.

Thus, the coordinates of point B is (2, 5).

Now, the area of triangle ABC

l
Area of AABC = E [x,(yz —,V,) + xz(yg _yl) + xj(yl _yl)]

A= %[2(5—5)+2(5-9)+5(9—5))

%[2 x 0+ 2(-4) -r 5(4)]

i 1
=50-8+20)=3 x12=6

Therefore, the area of triangle ABC is 6 sq. units

14. Show that the quadrilateral whose vertices are (2, -1), (3, 4), (-2, 3) and (-3, -2) is a rhombus.
Solution:

Let A(2, -1), B(3 4), C(-2, 3) and D(-3, -2)

Then we have,

Length of AB =V[(3 - 2)* + (4 — (-1))2] =V[(1)? + (5)}] = \\/}1 +25] =26 units
Length of BC = V[(3 — (-2))* + (4 — 3)*] = V[(5)* + (1)*] = V[25 + 1] = V26 units
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Length of CD = V[(-2 — (-3))* + (3 — 2)?] = V[(-5)* + (1)*] = V[25 + 1] = V26 units
Length of AD = V[(-3 - 2)2 + (-2 — (-1))2] = V[(-5)> + (-1)*] = V[25 + 1] = V26 units
As AB=BC=CD=AD

We can say that,

Quadrilateral ABCD is a rhombus.

15. Two vertices of an isosceles triangle are (2, 0) and (2, 5). Find the third vertex if the length of
the equal sides is 3.
Solution:

Let the third vertex be C (x, y)
And, given A (2,0) & B (2, 5)
We have,

Length of AB =[(2-2)*+ (5 0)2] =[(0)2 + (5)}] = x/[o +25] =5 units
Length of BC = «J[(x 2)%+ (y 5)] = V[x2 - 4x + 4 + y*> — 10y + 25]
\/[ x? - 4x + y* — 10y + 29] units
Length of AC = V[(x - 2)* + (y — 0)2] = \[x? — 4x + 4 + y*] units
Given that,
AC=BC=3
So, AC’=BC*=9
x2—4x+4+y*=x2-4x +y?— 10y + 29
10y =25
y=25/10=25
And,
AC?2=9
X—4x+4+y'=
2_4x+4+(2.57%=9
2 4x+4+625=9
x2—4x+125=0
D=(-4)’-4x1x125=16-5=11
So, the roots are
x=-(-4)+V11/2= (4 +3.31)/2=3.65
And,
x=-(-4)-V11/2=(4-331)/2=035
Therefore, the third vertex can be C (3.65, 2.5) or (0.35, 2.5)

16. Which point on x — axis is equidistant from (5, 9) and (-4, 6)?
Solution:

Let A (5, 9) and B (-4, 6) be the given points

Let the point on x - axis equidistant from the above points be C(x, 0)
Now, we have

AC =1[(x - 5)* + (0— 9)?] =V[x? - 10x + 25 + 81] = V[x* - 10x + 106]
And,

BC = V[(x — (-4))* + (0 — 6)*] = V[x? + 8x + 16 + 36] = V[x? + 8x + 52]
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As AC=BC (given condition)

So, AC?=B(C?

x?-10x + 106 = x>+ 8x + 52

18x =54

x=3

Therefore, the point on the x-axis is (3, 0)

17. Prove that the points (-2, 5), (0, 1) and (2, -3) are collinear.
Solution:

Let A (-2, 5), B(0, 1) and C (2, -3) be the given points

So, we have

AB = [(0 - (-2)) + (1 — 5)2] = V[(2)* + (-4)*] = V[4 + 16] = V20 =25 units

BC =V[(2 - 0)2+ (-3 = 1)2] = V[(2)? + (-4)?] = V[4 + 16] = V20 = 25 units

AC =[(2 = (-2))* + (-3 = 5)2] = V[(4)* + (-8)*] = \[16 + 64] = V80 = 45 units
Now, it’s seen that

AB+BC=AC

2V5 +2V5 = 445

45 = 4\5

Therefore, we can conclude that the given points (-2, 5), (0, 1) and (2, -3) are collinear

18. The coordinates of the point P are (-3, 2). Find the coordinates of the point Q which lies on the
line joining P and origin such that OP = OQ.
Solution:

¥
4

3
P(-3,2)

Qlx,y)

Let the coordinates of Q be taken as (x, y)

As Q lies on the line joining P and O(origin) with OP = OQ
Then, by mid-point theorem

(x-3)2=0

And,

(y+2)/2=0

ax=3y=-2

Therefore, the coordinates of point Q are (3, -2)
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di=V[(5 -2 +(8 - 4] = V[3) + (4] = V[9 + 16] =25 = 5 km

The position of the bank is (5, 8) and the position of the school is (13, 14).
So, the distance between the bank and the school,
d2=[(13 - 5)* + (14— 8)"] = V[(8)* + (6)*] = [64 + 36] =100 = 10 km

The position of the school is (13, 14) and the position of the office is (13, 26).
So, the distance between the school and the office,

ds=[(13 = 13)> + (26 — 14)?] =[(0)* + (12)*] = V144 = 12 km

Let d be the total distance covered by Ayush
d=di+d2+ds=5+10+12=27 km

Let the D be the shortest distance from Ayush’s house to the office,

D =V[(13 = 2)% + (26 — 4)*] = V[(11)? + (22)*] = V[121+ 484] = V605 = 24.6 km
Thus, the extra distance covered by Ayush=d —D =27 -24.6 =2.4 km

24. Find the value of k, if the point P(0, 2) is equidistant from (3, k) and (k, 5).
Solution:

Let the point P (0, 2) is equidistant from A (3, k) and B (k, 5)
So, PA=PB

PA? = PB?

(3-0)+ (k-2)* = (k - 0)* + (5 - 2)?
9+k*+4-4k-k*-9=0

4-4k=0

-4k =-4

Therefore, the value ofk = 1

25. If (-4, 3) and (4, 3) are two vertices of an equilateral triangle, find the coordinates of the third
vertex, given that the origin lies in the (i) interior (ii) exterior of the triangle.
Solution:

Let B (-4, 3) and C (4, 3) be the given two vertices of the equilateral triangle.
Let A (x, y) be the third vertex.

Then, we have

AB=BC=AC

Let us consider the part AB=BC

AB?=B(?

(4—xy+(3-yP=(@4+47+(3-3)

16 + x>+ 8x +9 +y* -6y =64

x2+y? + 8x — 6y =39

Now, let us consider AB = AC

AB?=AC?

HH=xP+@ -y =@-2+ @ =y

16 +x>+8x+9+y?>— 18y =16 +x*—8x +9 +y>— 6y
16x=0

x=0
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A(3,0)

B(-1,-6) C(4,-1)

Let A(3, 0), B(-1, -6) and C(4 , -1) be the given points.

Let O(x , y) be the circumcenter of the triangle

Then, OA = OB =0C

OA?=0B?

(x- 3P+ (y- 012 = (x + 1Y + (y + 6)°

X3+ 9-6x+y*=x*+1+2x+y*+36+ 12y

-8x -12y =28

2x +3y=-7....(1) [After simplification]

Again,

0B’ =0C?

(x+ 12+ (y +6)P = (x - 42+ (y + 1)

X2+2x+1+y*+36+12y=x>+16—-8x +y*+1 +2y

10x + 10y = -20

x+y=-2_...(ii) [After simplification]

Hence, the circumcenter of the triangle is (1, -3)

Circumradius = distance from any of the given points (say B)
=«Ij(1 +1P +(-3+6)2] =4 +9)

13 units

28. Find a point on the x-axis which is equidistant from the points (7, 6) and (-3, 4).
Solution:

Let A(7, 6) and B(-3, 4) be the given points.

Let P(x, 0) be the point on the x-axis such that PA = PB
So, PA? = PB?

(x-77+(0-6)*=(x+3)*+(0-4)

X2 +49 - 14x +36=x>+9+6x+ 16

-20x = -60

x=3

Therefore, the point on x-axis is (3, 0).
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A(3,0)

B(-1,-6) C(4,-1)

Let A(3, 0), B(-1, -6) and C(4 , -1) be the given points.

Let O(x , y) be the circumcenter of the triangle

Then, OA = OB =0C

OA?=0B?

(x- 3P+ (y- 012 = (x + 1Y + (y + 6)°

X3+ 9-6x+y*=x*+1+2x+y*+36+ 12y

-8x -12y =28

2x +3y=-7....(1) [After simplification]

Again,

0B’ =0C?

(x+ 12+ (y +6)P = (x - 42+ (y + 1)

X2+2x+1+y*+36+12y=x>+16—-8x +y*+1 +2y

10x + 10y = -20

x+y=-2_...(ii) [After simplification]

Hence, the circumcenter of the triangle is (1, -3)

Circumradius = distance from any of the given points (say B)
=«Ij(1 +1P +(-3+6)2] =4 +9)

13 units

28. Find a point on the x-axis which is equidistant from the points (7, 6) and (-3, 4).
Solution:

Let A(7, 6) and B(-3, 4) be the given points.

Let P(x, 0) be the point on the x-axis such that PA = PB
So, PA? = PB?

(x-77+(0-6)*=(x+3)*+(0-4)

X2 +49 - 14x +36=x>+9+6x+ 16

-20x = -60

x=3

Therefore, the point on x-axis is (3, 0).
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Exercise 4.3 Page No: 14.28

1. Find the coordinates of the point which divides the line segment joining (-1, 3) and (4, - 7)
internally in the ratio 3: 4.
Solution:

Let P(x, y) be the required point.

By section formula, we know that the coordinates are
mx; + nx;

m+n
_ my; +ny;
m+n
Here,
x1=-1ly1=3
x2=4 y2=-7
m:n=3:4
Then,
_3x4+4x(-1)
T 3+4
_3Xx4+4x(-1)
= 3+4
12—-4
x=
7
8
X ==
7
_3x(-7)+4x3
B 3+4
=21 ¥12
s
_—9
L G

Therefore, the coordinates of P are (8/7, — 9/7)

2. Find the points of trisection of the line segment joining the points:
(i) (5, - 6) and (-7, 5)

(ii) (3,-2) and (-3, - 4)

(iii) (2, - 2) and (-7, 4)

Solution:
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(i) Let P and Q be the point of trisection of AB such that AP = PQ = QB

L " : 1
F T T 1

(5.-6) (-7.5)

So, P divides AB internally in the ratio of 1: 2, thereby applying section formula, the coordinates of P
will be

(2(—7) + (5)) (2(5) + 1(—6)) . ( 7)
' ihe,\1,—%
2+1 2+1 3

Now, Q also divides AB internally in the ratio of 2:1 so their coordinates will be

(2&7)+1@))(2@)+1&6“i£-(“3i)

2+1 2+1 3

(ii) Let P and Q be the points of trisection of AB such that AP = PQ = QB

A ; 6 6
(3.-2) (=3.-4)

As, P divides AB internally in the ratio of 1: 2. Hence by applying section formula, the coordinates of P
are

(1(—3)+2(3)> -9+ ™)
1+2 T 142 '\ Y

Now, Q also divides as internally in the ratio of 2: 1
So, the coordinates of Q are given by

((2(_3) - 1(3)),2(_4) N —2) ) i.e..( —10)

_1'_
2+1 2+1 3

(iii) Let P and Q be the pointi2 of trisection of AB such that AP = PQ = 0OQ
A p B

> U Y

As, P divides AB internally in the ratio 1:2. So, the coordinates of P, by applying the section formula,
are given by

((1(—7) + 2(2))’(1(4) B 2(_2))),i.e.,(—1,0)
1+2 1+2

Now. Q also divides AB internally in the ration 2: 1. And the coordinates of Q are given by

(2(—7) +1(2) 2(4) + 1(2))

e, (—4,2)

2.1 2741
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3. Find the coordinates of the point where the diagonals of the parallelogram formed by joining
the points (-2, -1), (1, 0), (4, 3) and (1, 2) meet.

Solution:
A(-2,-1) R »B(1,0)
P(x,y)
D(1,2) % C(4,3)

Let A(-2, -1), B(1, 0), C(4, 3) and D(1, 2) be the given points.
Let P(x, y) be the point of intersection of the diagonals of the parallelogram formed by the given points.
We know that, diagonals of a parallelogram bisect each other.

-2+4
X =

2

2
=2x===1

2
_-143_2
¥="% 8

Therefore, the coordinates of P are (1, 1)

4. Prove that the points (3, 2), (4, 0), (6, -3) and (5, -5) are the vertices of a parallelogram.
Solution:

A(3r'2) B(4Io)

D(5,-5) C(6,-3)

Let A(3, -2), B(4, 0), C(6, -3) and D(S, -5)
Let P(x, y) be the point of intersection of diagonals AC and BD of ABCD.
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The mid-point of AC is given by,

3+6 9
X = = -
2 2
_-2-3_ -5
y=—g—=

9 -5
Mid — point of AC (g—)

2
Again, the mid-point of BD is given by,
5+4 9
x T — e —
2 2
_—=5+0 -5
¥=7z% 32

Thus, we can conclude that diagonals AC and BD bisect each other.
And, we know that diagonals of a parallelogram bisect each other
Therefore, ABCD is a parallelogram.

5. If P(9a - 2, -b) divides the line segment joining A(3a + 1, -3) and B(8a, 5) in the ratio 3 : 1, find
the values of a and b.

Solution:

Given that, P(9a — 2, -b) divides the line segment joining A(3a + 1, -3) and B(8a, 5) in the ratio 3:1
Then, by section formula

Coordinates of P are

9g—2= 3(8a)+1(3a+1)
3+1
And,
_3(5)+1(=3)
BT

Solving for a, we have
(9a—2)x4=24a+3a+1
36a-8=27a+1
9a =9
=1
Now, solving for b, we have
4x-b=15-3
-4b=12
=-3
Therefore, the values of a and b are 1 and -3 respectively.

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

As (a, b) is the mid-point of the line segment A(10, -6) and B(k, 4)

So,

(a,b)=(10+k/2,-6+4/2)
a=(10+k)/2 and b=-1
2a=10+k

k=2a-10

Given,a—2b=18

Using b = -1 in the above relation we get,

a-2(-1)=18

a=18-2=16

So,

k=2(16)-10=32—-10=22

Thus,

AB =7[(22 - 10)2 + (4 + 6)*] = V[(12)> + (10)%] = V[144 + 100] = 2V61 units

7. Find the ratio in which the point (2, y) divides the line segment joining the points A(-2, 2) and
B(3, 7). Also find the value of y.
Solution:

Let the point P(2, y) divide the line segment joining the points A(-2, 2) and B(3, 7) in the ratio k: 1
Then, the coordinates of P are given by
3k +(-2)x1 7k +2x1
k+1 ' k+1
_[3k-2 7k+2
k+1 ' k+1

And, given the coordinates of P are (2, y)
So,
2=0Bk-2)/(k+1) and y=(7k+2)/(k+1)
Solving for k, we get
2(k+1)=(k=2)
2k+2=3k-2
k=4
Using k to find y, we have
y=(74) +2)/(4+1)
=(28+2)/5
=30/5
y=6
Therefore, the ratio id 4: 1 and y =6

8. If A(-1, 3), B(1, -1) and C(5, 1) are the vertices of a triangle ABC, find the length of median
through A.
Solution:
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A(-1,3)

B(1,-1) D(3.0) C(5,1)
Let AD be the median through A.
As, AD is the median, D is the mid-point of BC
So, the coordinates of D are (1 +5/2,-1+1/2)=(3,0)
Therefore,
Length of median AD = V[(3 + 1)2 + (0 - 3)2] = V[(4)? + (-3)2] = V[16 + 9] = V25 = 5 units

9. If the points P,Q(x, 7), R, S(6, y) in this order divide the line segment joining A(2, p) and B (7,
10) in 5 equal parts, find x, y and p.
Solution:

. » = 2. o ®
A(2,p) P Q(x,7) R S(6y)  B(7,10)

From question, we have

AP=PQ=QR=RS=SB

So, Q is the mid-point of A and S

Then,

x=(2+6)/2=8/2=4

7=(ytp)2

y+tp=W..... ()

Now, since S divides QB in the re}tio 21
2x10+1x7 20+7 27

Y9 2 ~ 3 3 -9
From (i), y+p=14=>9+p=14
So,p=14-9=5

Therefore, x=4,y=9andp=>5

10. If a vertex of a triangle be (1, 1) and the middle points of the sides through it be (-2, 3) and (5,
2) find the other vertices.
Solution:
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Let A(1, 1) be the given vertex and D(-2, 3), E(5, 2) be the mid-points of AB and AC
Now, as D and E are the mid-points of AB and AC
x1+1 yi+1
= =3
2 2

1]

Xy +1=-4 =>y;+1=6

Xy =-5 =y, =5
So, the coordinates of B are (-5, 5)
Again,
ol e Betlog
2 2

Xy +1=10 Sy, +1=4
X, =9 =y, =3

So, the coordinates of C are (9, 3)
Therefore, the other vertices of the triangle are (-5, 5) and (9, 3).

11. (i) In what ratio is the segment joining the points (-2, -3) and (3, 7) divides by the y-axis? Also,
find the coordinates of the point of division.
Solution:

Let P(-2, -3) and Q(9, 3) be the given points.
Suppose y-axis divides PQ in the ratio k: 1 at R(0, y)
So, the coordinates of R are given by
3k +(—2)x1 7k + {—3)x1
k+1 k+1

Now, equating
3k +(-2)x1 =0

k+1
3k-2=0
k=2/3

Therefore, the ratio is 2: 3
Putting k = 2/3 in the coordinates of R, we get
R(0,1)

(ii) In what ratio is the line segment joining (-3, -1) and (-8, -9) divided at the point (-5, -21/5)?
Solution:

Let A(-3, -1) and B(-8, -9) be the given points.

And, let P be the point that divides AB in the ratio k: 1

So, the coordinates of P are given by

[—Sk -3 -9k - 1]

k+1 " k+1
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But, given the coordinates of P

On equating, we get

(-8k—3)/ (k+1)=-5

-8k—-3=-5k-5

3k=2

k=2/3

Thus, the point P divides AB in the ratio 2: 3

12. If the mid-point of the line joining (3, 4) and (k, 7) is (X, y) and 2x + 2y + 1 =0 find the value of
k.
Solution:

As (x, y) is the mid-point
x=(G+k)/2andy=(@+7)/2=112

Also,

Given that the mid-point lies on the line 2x +2y + 1 =0
2[3+k)/ 2] +2(11/2)+1=0

3+k+11+1=0

Thus, k=-15

13. Find the ratio in which the point P(3/4, 5/12) divides the line segments joining the point A(1/2,
3/2) and B(2, -5).
Solution:

Given,

Points A(1/2, 3/2) and B(2, -5)

Let the point P(3/4, 5/12) divide the line segment AB in the ratio k: 1
Then, we know that

P(3/4,5/12) = 2k + 5)/ (k +1) , 2k + 3/2)/ (k + 1)

Now, equating the abscissa we get

Ya= 2k + )/ (k +1)

3(k+1)=4Q2k + 1/2)

3k+3=8k+2

5k=1

k=1/5

Therefore, the ratio in which the point P(3/4, 5/12) divides is 1: 5

14. Find the ratio in which the line joining (-2, -3) and (5, 6) is divided by (i) x-axis (ii) y-axis. Also,
find the coordinates of the point of division in each case.
Solution:
Let A(-2, -3) and B(5, 6) be the given points.
(i) Suppose x-axis divides AB in the ratio k: 1 at the point P
Then, the coordinates of the point of division are
Sk-2 6k-3
[ k+1" k+1 ]
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As, P lies in the x-axis, the y — coordinate is zero.

So,
6k—-3/k+1=0
6k—3=0
k="%

Thus, the required ratio is 1: 2
Using k in the coordinates of P
We get, P (1/3, 0)

(ii) Suppose y-axis divides AB in the ratio k: 1 at point Q

The, the coordinates of the point od division is given by
Ek-2 6k-3

[ k+1' k+1 ]

As, Q lies on the y-axis, the x — ordinate is zero.
So,

Sk—-2/k+1=0

S5k—2=0

k=2/5

Thus, the required ratio is 2: 5

Using k in the coordinates of Q

We get, Q (0, -3/7)

15. Prove that the points (4, 5), (7, 6), (6, 3), (3, 2) are the vertices of a parallelogram. Is it a
rectangle?
Solution:

A(4,5) K —B(7,6)

D(3,2) C(6,3)

Let A (4, 5), B(7, 6), C(6, 3) and D(3, 2) be the given points.
And, P be the point of intersection of AC and BD.

Coordinates of the mid-point of AC are (4+6/2 , 5+3/2) =(5, 4)
Coordinates of the mid-point of BD are (7+3/2 , 6+2/2) = (5, 4)
Thus, it’s clearly seen that the mid-point of AC and BD are same.
So, ABCD is a parallelogram.

Now,

AC=[(6-4)*+ (3 -5 =V[(2)* + (-2)*] = [4 + 4] = V8 units
And,

BD = V[(7 - 3)> + (6 — 2)?] = V[(4)> + (4)*] = V[16 + 16] = V32 units
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Since, AC # BD
Therefore, ABCD is not a rectangle.

16. Prove that (4, 3), (6, 4), (5, 6) and (3, 5) are the angular points of a square.
Solution:

A(4,3) B(6,4)

D(3,5) C(5,6)

Let A(4,3) , B(6,4) , C(5,6) and D(3,5) be the given points.
The distance formula is

d=(z1 — 22 + (1 — 1)’
AB=V(U-62+(B-4 =5
7
(

BC = /(6-5)2+
CD=+/(5-3)2+(6-52=V5
AD =+/(1-32+(3-52=5

It’s seen that the length of all the sides are same.
Now, the length of diagonals are

AC=T=32+(3-62=VD
BD=(6-32+(1-5?2=V10

Also, the length of both the diagonals are same.
Therefore, we can conclude that the given points are the angular points of a square.

1-6)2=1/5

17. Prove that the points (-4, -1), (-2, -4), (4, 0) and (2, 3) are the vertices of a rectangle.
Solution:
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A(-4,-1) B(-2,-4)
D(2,3) C(4,0)
Let A(-4, -1), B(-2, -4), C(4, 0) and D(2, 3) be the given points.

Now,

Coordinates of the mid-point of AC are (-4 +4/2, -1 + 0/2) = (0, -1/2)
Coordinates of the mid-point of BD are (-2 + 2/2, -4 + 3/2) = (0, -1/2)
Thus, it’s seen that AC and BD have the same point.

And, we have diagonals

AC =J(4+4)2+(0+1)2 =55
80 = ,f(-z -2 +(-4-3)° = 65

The length of diagonals are also same.
Therefore, the given points are the vertices of a rectangle.

18. Find the length of the medians of a triangle whose vertices are A(-1, 3), B(1, -1) and C(5, 1).
Solution:

A(-1,3)

F(2,2) E(0,1 )

C(5,1) D(3,0) B(1,-1)

Let AD, BF and CE be the medians of AABC
Coordinates of Dare (5+1/2,1-1/2)=(3,0)
Coordinates of E are (-1 +1/2,3—-1/2)=(0, 1)
Coordinates of Fare (5-1/2,1+3/2)=(2,2)
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Now,
Finding the length of the respectively medians:

Length of 4D = ,’(—1 - 3)2 +(3- 0)2 = 5 units
Length of 87 = ff2 - 1)7 + (2 + 1) = IO units

Length of CE = f{S- 0)2 +(1- 1}2 = 5 units

19. Find the ratio in which the line segment joining the points A (3, -3) and B (-2, 7) is divided by
x- axis. Also, find the coordinates of the point of division.
Solution:

Let the point on the x-axis be (x, 0). [y — coordinate is zero]
And, let this point divides the line segment AB in the ratio of k : 1.
Now using the section formula for the y-coordinate, we have
0=(7k-3)/(k+1)

7k—-3=0

k=3/7

Therefore, the line segment AB is divided by x-axis in the ratio 3: 7

20. Find the ratio in which the point P(x, 2) divides the line segment joining the points A (12, 5)
and B (4, -3). Also, find the value of x.
Solution:

Let P divide the line joining A and B and let it divide the segment in the ratio k: 1
Now, using the section formula for the y — coordinate we have
2=(3k+5)/ (k+1)

2(k+1)=-3k+5

2k+2=-3k+5

S5k=3

k=3/5

Thus, P divides the line segment AB in the ratio of 3: 5

Using value of k, we get the x — coordinate as
x=12+60/8=72/8=9

Therefore, the coordinates of point P is (9, 2)

21. Find the ratio in which the point P(-1, y) lying on the line segment joining A(-3, 10) and B(6, -
8) divides it. Also find the value of y.
Solution:

Let P divide A(-3, 10) and B(6, -8) in the ratio of k: 1
Given coordinates of P as (-1, y)
Now, using the section formula for x — coordinate we have
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-1=6k-3/k+1
(k+1)=6k-3
7k =2
k=2/7

Thus, the point P divides AB in the ratio of 2: 7
Using value of k, to find the y-coordinate we have
y=(-8k+10)/ (k+ 1)

y = (-8(2/7) + 10)/ (2/7 + 1)
y=-16+70/2+7=54/9

y=6

Therefore, the y-coordinate of P is 6

22. Find the coordinates of a point A, where AB is the diameter of circle whose center is (2, -3) and
Bis (1, 4).
Solution:

Let the coordinates of point A be (X, y)

If AB is the diameter, then the center in the mid-point of the diameter
So,

(2,-3)=(x+1/2,y+4/2)

2=x+12 and -3=y+4/2

4=x+1 and -6=y+4

x=3 and y=-10

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

23. If the points (-2, 1), (1, 0), (x, 3) and (1, y) form a parallelogram, find the values of x and y.
Solution:

Let A(-2, 1), B(1, 0), C(x, 3) and D(1, y) be the given points of the parallelogram.
We know that the diagonals of a parallelogram bisect each other.
So, the coordinates of mid-point of AC = Coordinates of mid-point of BD

[x-z 3—1]_[1+1 y+0]
2 2 22

2
ﬂ=1 and L1
2 2
X-2=2 =Sy=2
X =4 =>y=2

Therefore, the value of x is 4 and the value of y is 2.

24. The points A(2, 0), B(9, 1), C(11, 6) and D(4, 4) are the vertices of a quadrilateral ABCD.
Determine whether ABCD is a rhombus or not.
Solution:
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Given points are A(2, 0), B(9, 1), C(11, 6) and D(4, 4).

Coordinates of mid-point of AC are (11+2/ 2, 6+0/ 2) = (13/2, 3)

Coordinates of mid-point of BD are (9+4/ 2, 1+4/ 2) = (13/2, 5/2)

As the coordinates of the mid-point of AC # coordinates of mid-point of BD, ABCD is not even a
parallelogram.

Therefore, ABCD cannot be a rhombus too.

25. In what ratio does the point (-4,6) divide the line segment joining the points A(-6,10) and B(3,-
8)?
Solution:

Let the point (-4, 6) divide the line segment AB in the ratio k: 1.
So, using the section formula, we have

3%k -6 -8+ 10
Hﬁ)-[m' kel ]
o K6
k+1
—dk-4=3k—-6
Tk=2
k:1=2:7

The same can be checked for the y-coordinate also.
Therefore, the ratio in which the point (-4, 6) divides the line segment AB is 2: 7

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

Let P(5, -6) and Q(-1, -4) be the given points.
Let the y-axis divide the line segment PQ in the ratio k: 1
Then, by using section formula for the x-coordinate (as it’s zero) we have
-k +5
K+1
-k +5=10
k=5
Thus, the ratio in which the y-axis divides the given 2 points is 5: 1
Now, for finding the coordinates of the point of division
Putting k = 5, we get

-5+5 —4x5-6) _(, -13
5+1 ' 541 '3

Hence, the coordinates of the point of division are (0, -13/3)
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27. Show that A(-3, 2), B(-5, 5), C(2, -3) and D(4, 4) are the vertices of a rhombus.

Solution:
A(‘3,2) B('sl's)
D(4,4) C(2,-3)
Given points are A(-3, 2), B(-5, 5), C(2, -3) and D(4, 4)
Now,
Coordinates of the mid-point of AC are (-3+2/ 2, 2-3/ 2) = (-1/2, -1/2)
And,

Coordinates of mid-point of BD are (-5+4/ 2, -5+4/ 2) = (-1/2, -1/2)
Thus, the mid-point for both the diagonals are the same. So, ABCD is a parallelogram.
Next, the sides

AB = f(-5+3)° + (-5 - 2)°
AB = 4+ 49
AB =53

8C = (—5—2}2+(—5+3)2
BC = S)‘49+4
BC =453

AB =BC

It’s seen that ABCD is a parallelogram with adjacent sides equal.
Therefore, ABCD is a rhombus.

28. Find the lengths of the medians of a AABC having vertices at A(0, -1), B(2, 1) and C(0, 3).
Solution:
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A(0,-1)

F(1,0) E(0,7)

B(2,1) D(1,2) €(0,3)

Let AD, BE and CF be the medians of AABC
Then,

Coordinates of D are (2+0/ 2, 1+3/2) = (1, 2)
Coordinates of E are (0/2, 3-1/2) = (0, 1)
Coordinates of F are (2+0/ 2, 1-1/2) = (1, 0)
Now, the length of the medians

Length of median AD = 1‘(1— 0)2 +2+1 ? - 10 units
Length of median 8£ = ,,(2 - 0)% +(1-1) = 2 units
Length of median CF = 14{1— 0)° + {0 - 3)° = VIO units

29. Find the lengths of the median of a AABC having vertices at A(5, 1), B(1, 5) and C(-3, -1).
Solution:

A(5,1)

F3.3) E(1,0)

B(1,5) D(-1,2) C(-3,-1)

Given vertices of AABC as A(S, 1), B(1, 5) and C(-3, -1).
Let AD, BE and CF be the medians

Coordinates of D are (1-3/2, 5-1/2) = (-1, 2)
Coordinates of E are (5-3/ 2, 1-1/2) = (1, 0)
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Coordinates of F are (5+1/2, 1+5/ 2) = (3, 3)
Now, the length of the medians

Length of median 4D = 1H(5+ 1)2 +f1-2 2 _ 57 units
Length of median 8¢ = 1!il - 1]2 +(5- 0}2 = Sunits
Length of median CF = ,&3 +3)2 +(3+ 1}2 =2 13 =52 units

30. Find the coordinates of the point which divide the line segment joining the points (-4, 0) and (0,
6) in four equal parts.
Solution:

® 5. - = ®
A(-4,0) P Q R B(0,6)

Let A(-4, 0) and B(0, 6) be the given points

And, let P, Q and R be the points which divide AB is four equal points.
Now, we know that AP: PB=1:3

Using section formula the coordinates of P are

[1x0+3(-4) 1x6+3x0] ) [_3‘9

1+3 ’ 1+3

And, it’s seen that Q is the mid-point of AB
So, the coordinates of Q are

{—4+0‘0+6]=(_2J3)

2 2

Finally, the ratio of AR: BRis 3: 1
Then by using section formula the coordinates of R are

[3x0+1x(-4) 3x5+1xu] . [_1‘9}

3+1 & 341 2
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Exercise 14.4 Page No: 14.37
1. Find the centroid of the triangle whose vertices are:

(i) (1’ 4)9 ( '1’ '1) and (3a '2) (“) ('2’ 3)9 (29 '1) and (49 0)

Solution:

We know that the coordinates of the centroid of a triangle whose vertices are
(x1, y1), (x2, y2), (X3, y3) are
(X1 tx2t+x3 y+ya+ }-‘3)

3 ' 3

(1) So, the coordinates of the centroid of a triangle whose vertices are
(1,4), (-1,-1) and (3, -2) are
(1—1+3 4—1—2)
3 7 3
(1, 1/3)
Thus, centroid of the triangle is (1, 1/3)

(ii)  So, the coordinates of the centroid of a triangle whose vertices are
(-2,3),(2,-1) and (4, 0) are
(2—2+4 3—1+0)
3 7 3
(4/3,2/3)
Thus, centroid of the triangle is (4/3, 2/3)

2. Two vertices of a triangle are (1, 2), (3, 5) and its centroid is at the origin. Find the coordinates
of the third vertex.
Solution:

Let the coordinates of the third vertex be (x, y)
Then, we know that the coordinates of centroid of the triangle are
(x+1+3 y+2+5)

’

3 3
Given that the centroid for the triangle is at the origin (0, 0)
x+1+3 y+2+5
n ———=0and ————=0
3
=>x+4=0 =>y+7=0
=>x=-4 2y=-7

Therefore, the coordinates of the third vertex is (-4, -7)

3. Find the third vertex of a triangle, if two of its vertices are at (-3, 1) and (0, -2) and the centroid
is at the origin.
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Solution:

Let the coordinates of the third vertex be (x, y)
Then, we know that the coordinates of centroid of the triangle are

(x -3-0 v+ 1-2)

373
Given that the centroid for the triangle is at the origin (0, 0)
.3 - v+1-2
u: 0 and %: 0
3 3
=2x-3=0 =y-1=0
=>x=3 =>y=1

Therefore, the coordinates of the third vertex is (3, 1)

4. A(3, 2) and B(-2, 1) are two vertices of a triangle ABC whose centroid G has the coordinates
(5/3, -1/3). Find the coordinates of the third vertex C of the triangle.
Solution:

Let the coordinates of the third vertex C be (x, y)

Given, A(3, 2) and B(-2, 1) are two vertices of a triangle ABC
Then, we know that the coordinates of centroid of the triangle are
(x+ 3-2 )'+2+1)

’

3 3
Given that the centroid for the triangle is (5/3, -1/3).
XY 32 53 ang YHZHL 3

3
5x+1=5 =y+3=-]
=>x=4 >y=-4
Therefore, the coordinates of the third vertex C is (4, -4)

5.1f (-2, 3), (4, -3) and (4, 5) are the mid-points of the sides of a triangle, find the coordinates of its
centroid.
Solution:

Alx,y,)

B(x,.y,) D(-2,3) Blx,y,)
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Let A (x1, y1), B (x2, y2) and C (x3, y3) be the vertices of triangle ABC.
Let D (-2, 3), E (4, -3) and F (4, 5) be the mid-points of sides BC, CA and AB respectively.
As D is the mid-point of BC

Xo+X3 -

-2 and ¥=3

Similarly E and F are the mid-points of AC and AB
Xy+Xz

Xo+Xz=-4 and y,+y;=6 1)

4 and y‘;—ys=—3

Xi+X3=8 and y;+y3=-6
=(2)
And,
Fi¥Xo a sng AYYs L5
2

X +X,=8 and y +y,=10 3)

From (1), (2) and (3), we have
Xp+ X+ X +X3+X +X,=-4+8+8 and

Yo+ Yz+yi+yz+yi+y=6-6+10

2fx +x,+x5) =12 and 2(y, +y,+y3) =10

Xy +Xg+X3=06 and y;+yo+y3z=5 e ()
Form (1) and (4), we get

Xy-4=6 and y, +6=5

Xy =10 >y =-1
Thus, the coordinates of A are (10, -1)
From (2) and (4), we get

X,+8=6 and y,-6=5

Xo=-2 = y,=11
Thus, the coordinates of B are (-2, 11)
From (3) and (4), we get

X3+8=6 and y,+10=5

Xz=-2 = yz3=-5
Thus, the coordinates of C are (-2, -5)
Hence, the vertices of triangle ABC are A (10, -1), B (-2, 11) and C (-2, -5).
Therefore, the coordinates of the centroid of triangle ABC are

10-2-2 -1+11-5 =[2§]
3 '3 '3
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Exercise 14.5 Page No: 14.53

1. Find the area of a triangles whose vertices are
(l) (69 3)’ ('3, 5) and (4, = 2)

(ii) [(at:?, at1),( at2?, 2at:)( ats?, 2ats)]

(iii) (a, ¢ + a), (a, ¢) and (-a, ¢ - a)

Solution:

(@

(i)

(iii)

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:

172[x1(y2- y3) + x2(y3 - y1) + x3(y1 + y2)]

Here,

x1=6,y1=3,x2=-3, y2=5,x3=4,y3 =2

So,

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

Let A = (x1, y1) = (ati?, 2at1), B = (x2,y2) = (at2?, 2at2), C=(x3, y3) = (atz?, 2at2) be the given

N = N =

[at3(2at, — 2at;) + at2(2at; — 2at,) + at3(2at; — 2at;)]

[at?t2t, — 2a%tit, + 2atit, — 2a%tat, — 2a%tit,)

X 2[a%t3(t, — t3) + a%t5(t; —t,) + ati(t; —t,) +a% +ti(t;, — tp)]

N | =

= a2[t} (t, — t3) + t5(tz —ty) + 15 (t; — t3)]

Let A = (x1,y1) = (a, ¢ + a), B = (x2, y2) = (a, ¢) and C = (x3, y3) = (- a, ¢ - a) be the given points
Then,

The area of AABC is given by

=1/2[a(—{c-a})ta(c—a-(cta))H-a)ct+ta-a)]
=1/2[a(c—c+a)ta(c—a—c-a)-a(cta-c)]

=1/2[a x a+ax(-2a)—a x a]

=1/2[a?- 2a%- a?]

= 1/2x(-2a)?

=_3a%

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

(ii) (1, 2), (6, 2), (5, 3) and (3, 4)
(iii) (-4, -2), (-3, -5), (3,-2), (2, 3)

Solution:
A(-3,2) B(5,4)
. D(-5,-4) C(7,6)
(1)
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[-3x1 + 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

=12[-3(-6+4)+7(-4-2)+(-5)2 +6)]

=1/2[-3(=2)+ 7(-6) -5 x 8]

= 1/2[6 — 42 - 40]

=12%x-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 sq. 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

(i)
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Firstly, area of AABC is given by

=12[1(2-3)+6(3 -2) + 52 - 2)]

=1/2[-1+6 % (1) +0]

=12[-1+6]

=5/2

Now, area of AADC is given by

=12[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
= (g + 3) $q. units

= H sq. units
—] 2 q_

A(-4,-2) B(-3,-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)(3+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)+ 72 - 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.

So,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|

=1 x-40

=-20

But as the area cannot be negative,

The area of AABC = 20 sq. units

Now,

BC = f(5-2)° +(4+3)°
8C = J(3)° +(7)*

8C =58

We know that, area of triangle

=15 x Base x Altitude

20="1%x V58 x AD

AD = 40/ 58

Therefore, the altitude AD = 40/ V58

5. Show that the following sets of points are collinear.
(@) (2,5), (4,6) and (8,8) (i) (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.

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

- 2[2(6-8)+ 4(8-5) +8(5-6)]
=%[2x(—2)+4x3+9x[—1}]
- %[-4+12-s]

=—x0
=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)+4(-1-1)]

=%[-4+12-s]

-
2
=0
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)
i
- 5130-40-14

= éx84

=42 sq units
Next, the area of AACD is given by,
éI—B(—6 +4)+7(-4-2)-5(2+ 6)

- %|6—42—40|
-1,76
3

= 38sq units
Thus, the area (ABCD) = 42 + 38 = 80 sq. units
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7. In AABC, the coordinates of vertex A are (0, -1) and D(1, 0) and E(0, 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=a/2 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)=(@/2,(q-1)/2)

p/2=0 and 1=(q-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

- 111-2)+0@2-0)+ 1(0- 1)
= %}-1+ 0- 1|

X2

-l
2
1 sg 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= 1,y1+2=2and ><2+3=2'\/2+2=_1

2 2 2 2
xit3=2,y1+t2=4andx2+3=4,y2+2=-2
xi=-l,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+(—1)x(-4)+ 1x2)-(-1x2+1x2+3x(-4))
- é|(6+4+2)—(—2+2 -12)
- 2x|24]

1

=§X24=

= 12 sq. units

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)

P(-5,-3)
First, let’s join P and R.

Then,
Area of APSR is given by

= %I—s(z +3)+1(-34+3)+2(-3-2)]
= %I—S X5+1x0+2x(-5)|

|-25+0-10|

|-35|

W N[~ N

2
And, now
Area of APQR is given by
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= %I—S(—6+3)—4(—3+3)+2(—3+6)|
= %I—sx(—a)—4 x0+2x3|
1
==|15+0+6|
2
=8
T2
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(_3IS) B(_21_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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- %|*3(—7 -(-8))+ (-2)(-8-5)+1(5- (-7))|+ %|—3(3 +8)+6(-8-5)+ 1(5-3)|
- 1130 + (D13 + 1012)+ 31311 + 6(-13)+ 1)

1 (|
= §|—3+ 26 + 12|+§-|-33—78+ 2‘

- i35+ 1109
277173

=%x35+%x109
~ 35+109
-2
144

-2
=72 sq. units

Therefore, the area of the quadrilateral ABCD is 72 sq. 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,

- %{a(—l- 4)+1({4-1)+11({1+1)}
= %{-5a+3+22}
1
=_1-5 25
- {-5a+ 25}
We know that for the points to be collinear the area of AABC has to be zero.
Va(-5a+25)=0
S5a=25

& a3

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

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

—

‘bl_(b_bl)]"'al (b_bl_b)+(a_a1)(b'b1)}

—

by-b+b)+3 (-b)+ab- ab; - 3,b +ab,}

aby - ab +aby - aby + ab - aby - a;p + aih}

N N~ N~ |-

{
{a
{
{aby - ab}

So, only if ab1 = aib the area becomes zero
AABC="%(0)=0
Therefore, the given points are collinear if abi = 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=%|l(p—7)+4(7+3)—9(—3—p)|

1S=%Ip—7+40+27+9p|

15= %l 10p + 60|

When modulus is removed, two cases arise:
30=10p+600r30=-10p —-60
10p=-30o0r 10p= -390
p==3erp==9

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

Let A (x,y), B (1, -3) and C (-4, 2) be the given points.
Area of AABC is given by,
1
- H{xla=)ei(z- )+ (-4 by +3)
= %{—5x+2—y— 4y -12}

= %{-SX -5y - 10}

As, the three points lie on the same line (that means they are collinear).
Then, the area of AABC =0
Y5 (-5x — 5y - 10)=0
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-5x—-5y-10=0
Sx+y+2)=0
Xty +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,
= %{k {-2-4)+6(4-3)+(-3)3+2)}

1
= E{—ﬁk +6-15)

= %{-612 - 9}

As, the points are collinear.
Area of AABC has to be zero.
Y2x (-6k—9)=0

-6k—9=0

k=-9/6

~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
=§{7(1—2k)+5(2k +2) +3(-2- 1)}
=%{7—14k+10f<+10-9}

1
=={-4k+8

-4k +5)

As, the points are collinear.
Area of AABC has to be zero.
Y5 (-4k +8)=0

4k +8=0

-4k =-8

~k=2



