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Exercise 14.3 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
| mxz + nxy

X—
m-+n
_ myz +1ny;
m-+n
Here,
X1=-1y1=3
X2 =4 y2=-7
mn=3:4
Then,
3xX4+4x(-1)
X = =
3i4+4
_3><4+4><(—1)
= 314
12 —4
x:
7
8
X = —

7
_3><{—?}+4><3
B 3+4
_ —21+12

y= 7
_ -9
Y=

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

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

(i) (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

(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(—?) + (5)) (2(5) + 1(-5)) en(-])
211 )’ 2+1 BeAR TS

Now, Q also divides AB internally in the ratio of 2:1 so their coordinates will be
2(=7) + 1(5)\ [2(5) + 1(—8)Y . (_3 f)
241 ' 241 BE\ TR

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

£ ; 5 b
(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(3j) 1(—4)+(-2) \ (1—§)
1+2 T 1+2 Reh T3

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

((2(—3}—~1{3})J2{—4)+—1ﬂ—2}) i_E”( ——lﬂ)

_1_'_
2+1 2+1 3

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

(2-2) (7.4

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

((1(—?) + z(z))r(m) + z(—zj)) e (—1.0)
142 1+ 2

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

(2(—?) +1(2) '2(4) + ltzj).i.e” (—4,2)
Z2+1 2+1
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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 ) B(1,0)
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.

-244
x:
2
2
Sx===1
2
-1 +3 2
'1'?': = -
: 2 2

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(3,-2) B(4,0)

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

Let A(3, -2), B(4, 0), C(6, -3) and D(5, -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,

3i+6 9
x = = —

Mid int of AC (g _5)
i point o =

Again, the mid-point of BD is given by,

5+4 9
= — = —
2 2
_—5+0 -5
y=—5—=

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
3(8a)+1(3a+1)
9a-2=

3+1
And,
_3(5)+1(=3)
R T

Solving for a, we have

9a-2)x4=24a+3a+1

36a—8=27a+1

9a=9

a=1

Now, solving for b, we have

4x-b=15-3

-4b =12

b=-3

Therefore, the values of aand 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,

(@,b)=(10+k/2,-6 +4/2)
a=(10+Kk)/ 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 =[(22 - 10)? + (4 + 6)7] = 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

[3#: +(-2)x1 Tk +2::<1i|

g+ Yokl

_ k-2 Thk+2
L+l b+l

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

- <
811 D(3,0) &1
Let AD be the median through A.
As, AD is the median, D is the mid-point of BC
So, the coordinatesof Dare (1+5/2,-1+1/2)=(3,0)
Therefore,
Length of median AD = V[(3 + 1)? + (0 - 3)?] = V[(4)? + (-3)?] = 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:

® ° o o °
A(2,p) P Q(x,7) R s(6,y)  B(7,10)

From question, we have

AP=PQ=QR=RS=SB

So, Q is the mid-point of Aand S

Then,

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

7=(y+p)2

y+tp=14.... Q)

Now, since S divides QB in the rgtio 2:1
2x10+1x7 20+7 27

Y*~3a =3 ~37°
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
xp+1 B i+l B
EE B

3

-z,

Hy+1l=-4 =y +t1l=~0

¥y =-5 =¥ =5
So, the coordinates of B are (-5, 5)
Again,
x2+1=51 jrf2+1=2
2 2

xo +1=10 =y t+1l=4

¥y =19 = o =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
3+ [-2)x1 Th+({-3)x1
k+1 k+1

Now, equating
3k + [—2] «1 =0

£+l
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)

(if) 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
-8k -3 -0k -1
L+l k41 }
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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=@8+k)/2andy=(4+7)/2=11/2

Also,

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

Now, equating the abscissa we get

Y= (2k + %)/ (k +1)

3(k+1)=4(2k + 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 Bk-3
[ E+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)

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

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

[ k+1' k41 }

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

5k—-2/k+1=0

5k-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) B(7,6)
P
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)4]=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)2 + (41 — y2)?

AB=/(4-62+(3-42=+5

BC =+/(6-52+(4-6)2=+5

CD=\/G-3)7+ (657 =5

AD = /(1-3P2+(3-52=+5

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

AC = 452+ (3-6)? =V10

BD = /(6 —-3)2+ (4 - 5)2 =10
Also, the length of both the diagonals are same.
Therefore, we can conclude that the given points are the angular points of a square.

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)

P

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+ (0+1)° - BT
BD = \({-2-2]2+[-4-3]2 - J55

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
Coordinatesof Dare (5+1/2,1-1/2)=(3,0)
Coordinatesof Eare (-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 40 = J{—l -3 +(3- 0)* = 5 units

Length of 87 = 4f{z - 1) + {2+ 1) = IO units

Length of CF = J[E - D]z +{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

5k =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+1/2 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

-2 3-13 (141 y+10
2 o2 L2t 2

(259 )

—_— and £=1
2 2
N¥-2==2 =y =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

% -6 —8k+ 10
o 63"[';;:41" n ]
g -6
k+l
—dk—4=3k—6
Th=12
E1=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
£+l
-k +E5=10
=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

545 -4x5-8) _{, -13
t+1' G541 LT

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(-5,-5)
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

A8 = .J[—E +3% 4 {-5-2)
AB = Ja+ 40
AB = 53

BC = J{—5—2]2+{—5+3]2
BC = A0+ 4

BC =453

A8 =8C
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(%
B(2,1) D(1,2) C(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 42 = 1.}‘[1— III]2 +{2+ 1]2 = 10 units

Length of median B€ = ,J[E = III:]2 +{1- 1]2 = 2 units

Length of median CF = \([1— III]2 +{0- 3]2 = 10 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)

F(3,3) E(1,0)

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

Given vertices of AABC as A(5, 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 40 = J[5+ 1:]2 +{1- 2]2 =37 units

Length of median 85 = .J[l = 1]2 +[5- IZI]2 = Eunits

Length of median CF = J[B +3:]2 +{3+ 1:]2 = 2.J13 =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:

° ° ° ® °
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

[1><D+3|[—4} 1::<E|+3x|:|] =( 3J

; -3,=
1+3 1+3 o

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

[—4+DJD+E\]= (-2, 3)
2 =

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

[3xD+1x[—4} 3><E|+1>-<EI] _ [—LE]

3+1 o341 2
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