Solution
COORDINATE GEOMETRY WS 7

Class 10 - Mathematics

(x. ¥
- P : »Q
(a, b) R (b, &)
According to the question, R(X, y) is a point on the line segment joining the points P(a, b) and Q(b, a)
Let point R(x + y) divides the line joining P(a,b) and Q(b,a) in the ratio A : 1.
_ Abta

A+1
_Ada+tb

A+
Adding, z + y =
_ Matb)+1x(atb)

A+1

. ()\+1)\)i<1(a+b) —adth

z+y=a+bd
Hence Proved.
. Let the point C(4, 5) divides the join of A(2, 3) and B(7, 8) in the ratio k:1

. . Tk+2 8k+3
The point C is ( PNREATE) )

Ab+a+Aa+b
A+1

But Cis (4, 5)
Th+2
k+1 =4
or7k+2=4k+4

or3k=2
2

3

Thus, C divides AB in the ratio 2:3
VB =92+ (k—2)2=10

['.'Dist = \/(321 — 502)2 + (1 — y2)2
or, (—6)% + k% — 4k + 4 =100

36 + k%> — 4k +4 =100

or, k? — 4k + 40 = 100

k* — 4k + 40 — 100 =0

k* — 4k —60=0

or, k> — 10k + 6k — 60 =0

or, k(k-10) + 6(k-10) = 0

or, (k-10)(k+6)=0
or,(k-10)=0or, (k+6)=0

.. k=10,-6
. Since (a, b) is the mid-point of the line segment A(10, -6) and B(k, 4),
q— 104k oy o Z6+4

2 2
$2a=10+kandb:_72

=k=2a-10andb=-1

Now, a-2b=18

=a-2(-1)=18

=a+2=18

= a=16

Hence,

k=2x16-10=32-10=22

S AB=./(22 - 10)2 + (4 4 6)% = /122 + 10% = /144 + 100 = /244 = 2,/61 units
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5. Let A(x1, y1), B(xp, y2) and C(x3, y3) be the vertices of a given triangle as shown in figure.

B ':_'3,": I_E 0

C (x4 ¥al
Now, (3,4) is the mid-point of AB, therefore,
3— zlng and 4 — ylgyz

X;+xp=6andy; +yp,=8..... (@)

(2,0) is the mid-point of BC, then,
2= —ng% and 0 = £}

2
Xp+txg=4andyy +y3=0.......... (i)
(4,1) is the mid-point of AC, then,
Z1tz3 Y1tys3
4=—F"andl=——
X;+x3=8andy; +y3=2 .ccco.ue (iii)

Subtracting (ii) from (iii), we get,

X1-Xp=4andy;-yp=2........ @iv)

Adding (i) and (iv), we get,

2x1 =10 and 2y, = 10

xy=5andy; =5

From (i), we have,

Xp=6-5=1landy,=8-5=3

From (ii), we have,

x3=4-1=3andy3=0-y,=0-3=-3

Thus (5, 5), (1, 3) and (3, -3) are the vertices of triangle.
6. Let (X, y) be the coordinate of centroid

T]t+Tat+T3
r=——>
3
4-9+8 3_1
= 3+ : 3 =
_ Y1Ty2Tys
y_—

3
_ —8+T+13 _ 20-8 _

3 3
Coordinate of centroid is (1, 4)

7. The median from A meets BC at D

.". D is the mid-point of BC

.D— (T’ T) [Using mid-point formula]

(6. 5) (712, 9/2) {1, 4)
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10.

11.

12.

13.

A P B
(-2,-2) (2, -4)

AP _ 3 . -7.
E—7z>AP.PB—3.4

Required coordinates of P are (

3x2+4x—2 3Ix—44+4x—2
3+4 7 3+4

. Let the given points be denoted by P and Q.

A B c

P : : | Q
(-4,0) (0, 8)
Co-ordinate of B(mid-point of PQ) are: (%, %) ie. (-2,3)

w

Co-ordinates of A (mid-point of PB) are: (#, 0;_3) ie. (—3, 5)
Co-ordinates of C (mid-point of BQ) are: (#, %) ie. (—1, %) .

Hence, the co-ordinates of the required mid-points are (— 1, %) , (=2, 3) and (—3, %)

According to the question, A(-3, -7 ), B(4, 7) and C(5, 9).
By using distance formula,

AB= VA~ (B + [T (1)

— /7 + 142 = /A9 7 196 = /245

= 7+/5 unit

BC=+/(5—4)2+ (9—7)2= /12 + 22
=4/1+4=+/5 unit

AC=+v[— (3P + 09— (-1
=4/8% +16° = /64 + 256

=4/320= 8\/5 units.

Here AB+BC=AC

.". Points are collinear.

Let line y - x + 2 = 0 divides the joining of points (3, -1 ) and (8,9) in ratio k: 1 at point p.

.". X coordinate of the point = %
y coordinate of the point = 9]:1—_11
Coordinates of the point are (%, %)
Also the point lies on liney-x+2=0

. 9k—1  8k+3 _

©ktl w1 7270
=9k-1-8k-3+2k+2=0
=3k-2=0
=3k-2=0
=k=2

Hence, line divides in ratio 2 : 3 internally.

Let (x.y) be the coordinates of P, Then
_ 2x543x2 _ 1046 _ 16

2+3 5 5
- 2x2+3x(—5) _4-15 11
2+3 - 5 T 5
Thus the coordinates of P are (16/5,-11/5) and so it lies in the fourth quadrant.
K:1
A(-3,10) P  B(6,—8)
(-1y)

Let point P divides the line segment AB in the ratio K:1.
Applying section formula,

_ (8k—3  8k+10
(-Ly) = ( E+1° 7 kt1 )
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14.

15.

16.

17.

18.

19.

k =
.". Required Ratio is 2:7

3|

_ 8k+10
Also,y = - Tl
2
_ -8(2)+10
2

7+1
_ —16+70
247
=5
9
C.y=6

The given points are A(1, -3) and B(4, -6)
Then, (x; =1, y; =-3) and (x; = 4, y, = -6)
S AB= \/(:1:2 — m1)2 + (y2 — y1)2

e e B B[O R e
= /18 = 3/2 units

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

P divides the line segment joining the points (6, 3) and (-4, 5) in the ratio 3 : 2 internally.

By using section formula, we get

_ 3x—4+2x6 _ 3x542x3
= 3+2 and y = 3+2
= z=0andy= %
. - 4 = el S
A, 3) Pix.y) B[4, 5)

So, the coordinates of P are (0, 21/5).

Let P divide the line joining A and B

in the ratio of r:1

Using the section formula for the y-coordinate, we get
= 2r+2=-3r+5

= 5r=3

ér:%

Hence, P divides the line joining A and B in the ratio of 3:5

Using the section formula for the x - coordinate, we get
12460 _ 72
8 8

Point P divides the line segment joining the points A(2, 1) and B(5, -8) such that j—g = % . If P lies on the line 2x - y + k =0,We

have to find the value of k.
AP _ 1 AP 1
AB 3 AP+PB 3
= 3AP=AP+PB = 2AP=PB

AP _ 1 . —1-
= o5 =2 = AP:PB=1:2
So, P divides AB in the ratio 1:2
.. coordinates of P are

1x542x2 1x(=8)+2x1\ (g9 —6) _

( 1+2 1+2 ) - (E’ T) =3,-2)
Since P(3, -2) lies on 2x - y + k =0, we have
2x3-(-2)+k=0=6+2+k=0= =-8.
Hence, the required value of k is -8.
Q is the mid-point of AB

(=0 I I I (0.8
A b A L B
Coordinate of @ (%, 0;—8) =(-1,4)

Coordinate of P < 72271, u) = (%,2)
Coordinate of R (%, ﬂ) = (%1, 6)
Centre of circle is O.(3, - 1)

This O point acts a mid point of line segment AB.

[V
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20.

21.

22.

So, let the coordinates of A be (x4, y1) then we have

_ oz +2
3=

6:X1+2

(Mid point formula)

:>X1:4

Also,
y1+6

1=

=y1=-8
So, coordinates of A are (4, - 8)
Let the coordinates of the required point be (X, y). Then,

mixot+moxy
- mi-+msy
(2)(4)+(3)(-1)
o o3 243
— 5
=5 =;=1
m1Ys+moy1
mi+mso
(2)(=3)+(3)(7)
6+221+3 1
- 5
5 — 5 — 9
Hence, the required point is (1, 3).
| ] L

B(-2,-3) c D
The points of trisection means that the points which divide the line into three equal parts. From the figure, it is clear that C, and D

<

._
Al4,-1)

are these two points. Let C (x4, y1) and D (X, y») are the points of trisection of the line segment joining the given points i.e., BC =
CD =DA

Let BC = CD = DA =k, Point C divides BC and CA as: BC=kCA=CD +DA =k +k =2k

i ig: BC — & _ 1
Hence the ratio between BC and CA is: 77 = 5 = 3
Therefore, point C divides BA internally in the ratio 1:2 then by section formula we have that if a point P(x, y) divides two points
mxp+nx; mys-+ny; )

m+n m-+n

P (x1, y1) and Q (xp, yp) in the ratio m:n then, the point (x, y) is given by (x,y) = (

Therefore C(X, y) divides B(-2, —3) and A(4,-1) in the ratio 1:2, then

(1x4)+(2x—2) (1x—1)+(2x—3)
C(z,y) = ( 142 ) 142 )

Cle,y) = (1730 =)
C(z,y)= (0, %7)

Point D divides the BD and DA as:DA =kBD =BC + CD =k + k = 2k
Hence the ratio between BD and DA is: % = % = %
The point D divides the line BA in the ratio 2:1

So now applying section formula again we get,

(2x4)+(1x—2) (2x—-1)+(1x-3)
D(z,y) = ( 2+1 ’ 2+1 )

D(e,y) = (5%, =5
D(z,y) = (2, 3)
D(z,y) = (2,7)

2zl
At mid-point of AB =( : 3 ) =5

or,y+1+2y-6=-8
y=-1
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23.

24,

25.

26.

Ald, —8)

B(3, 6) D4, 1) G5, 4)
A(4, - 8), B(3, 6) and C(5, - 4) are vertices of AABC and D is the mid-point of BC

. Coordinate of D = (352, LU0y (5.2) =@

AP _ .

5 = 2 [Given]

= AP:PD=2:1

i.e. P divides A(4,-8) and D(4,1) in 2:1 ratio. let the coordinate of P(x,y)
here, x1= 4, xp= 4, y1= -8, y,=1, m=2, n=1

By section formula,

_ ymXzTytnxzr; MXYytnxy
(xy) = ( m+n m+n )

2x1+1x(—8) 2+(—8) —6)

(o) = (ke ZEULY) (s 2509) (12 L0 (g )
B=(-23)

C=(0,4)

A=?

z1+T2 Y1tYs
2 ) 2

z1+(-2)
— =0
r1 — 2=0
=042

X1:2

y1+3
= =2
yi+3=4

y1=4-3

yi=1

A=(2,1)

The given points are:
P(-4,y)

A (-6, 10)

B (3, -8)
1 1

l
I I 1
(6. 10) -4,y 3, 8
x1y1 Y
According to the questions
_ M1z tmaTy
mi-+msg
my x3+mox—6
= 4= X oTma® o
mi+mg
-4II11 - 41'1‘12 = 31‘1‘11 - 61’1’12

-4II11 - 3Hl1 =- 6II12 + 4II12

7H11:2H12
mo_ 2
m2_7

.. the required ratio ismy : my=2:7

Now Y-Coordinate of p (-4, y) is given by
_ Mmyyst+may;

- mi-+msy

2(—8)+7x10

The given vertices of triangle are (3, -5), (-7, 4) and (10, -2).
Let (%, y) be the coordinates of the centroid. Then



27.

28.

29.

30.

31.

32.

z1+Tot23 3+(=7)+10

13-7 3 3

_ -7 _ 6 _

3 _3_2
y1+Y5tys —5+4+(-2)

- 3 - 3

_ Z7+4 =3

- 3 T 3 — 1

.". The coordinates of the centroid are (2, —1)

If G (-2, 1) is the centroid of a AABC and two of its vertices are A(1, -6) and B(-5, 2).
Let the third vertex be C(a, b)

Then, the co-ordinates of its centroid are

1-5+a —6+2+b) . —4+a —4+b
G( ta ++)1.eG( +a +)

3 3 3 7 3
But given that the centroid is G(-2, 1)
—4+a —4+b _
5 — 2 and 5 =
-4+a=-6and-4+b=3
a=-2andb=7
Hence, the third vertex C of AABC is (-2, 7)
Let P divided the join of A(8, 2), B(-6, 9) in the ratio k:1
By section formula, the coordinates of p are
K H 1
-+ > B(6, 9)
P2, 5)

A8, 2)

—6k+8 9k+2
k+1 7 k+1

. —6k+8 9k+2
k+1 =2and k+1 =5

= -6k +8=2k+2and 9k + 2 =5k + 5
-8k =-6 and 4k = 3
—6_3 -3
k= — = 2 and k= "
=>k= % in each case
Hence, the required ratiio of (% : 1) which is (3:4)

XA _ 2 XA _ 2

XYy 5 AY 3
—8+18 —2-18

.". Coords. of A are ( T )i.e.(Z, -4)
Alieson3x+k(y+1)=0
=6+k(-3)=k=2

Let (-4,6) Divide AB internally in the ratio k :1
Using the section formula, we get

(-4, 6) = (3k—6 —8k+10>

k+1 7 k1
_ 3k—6
S0,-4= k+1
ie,-4dk-4=3k-6
ie,7k=2
iek:1=2:7

Let the point on y-axis be P(0, y) and AP: PB=K: 1
Therefore Z%’lc =0 givesk=5

Hence required ratio is 5: 1
—4(5)-6 13
6 3

Hence point on y-axis is (O, _Tl?’) .

; AR _ 4 . 4.
Given that 75 — 3 OF AR:RB=4:3
R{xy)

A(L,2) 43 B (2,3)

Let the coordinates of R be (x, y).
4x243x1 _ 8+3 11

Then z = =L ==
_ 4x3+3x2 1246 _ 18
4+3 7 7
. ; 11 18
.". The coordinates of R are = 7)
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Let P(x, y) be the given points.
We know that diagonals of a parallelogram bisect each other.

—2+44
2
= xz%:l
_ 143 2
-2 *2*1

.". Coordinates of P are (1, 1)
34. Let the point of division be P. Let the ratio be K : 1.

& > —9
> & o

A K P 1 B
(1.-5) (-4.5)
Then
(E)(=4)+(1)(1) (K)(5)+(1)(-5)
P { K+1 ’ K+1 }
—4K+1 5K-5
P { K+1 ' K+1 }
-.* P lies on the x-axis and we know that on the x-axis the ordinate is 0.
5K-5 _
K+1 —
=5K-5=0
= 5K=5

Hence, the required ratiois 1 : 1.
Putting K = 1, we get

—4(1)+1 5(1)-5
P_>{ 1+1 7 141 }

3
P—>{—5,O}

35. Mid point of P(-11, -8) and Q(8, -2)
—~1148 —8-2) _ (-3 —10
2 02 )T 202
-3
- (5-5)
36. We have,
A —(3,2)and B — (=2, 1)
Let the co-ordinates of the third vertex C of the triangle be (x, y).

Then,
Centroid

G ::<372+m 2+1+y>

3 7 3

_ z +1 y+3
- 3 7 3

=37 1=5
=x=5-1=4

y+3 -1
And == =
=y+3=-1
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37

38.

39.

40.

41.

42.

=y=-1-3=-4
Hence, C — (4, —4)
A P B

T (z,-1) (1:1) (5,-6)

; (245 —1-6\ _ (7 -7
Coordinate of P = (T’T) = (57 T)

P lies on equation 2x + 4y + k=0

2 (%) +4 (’77) +k=0

=7-14+k=0

=k=7

Centroid is a point where all the three medians of the triangle intersect. So,the centroid of triangle can be found by finding the
average of the x-coordinate's value and the average of the y-coordinate's value of all the vertices of the triangle

The vertices of AABC are (a, b), (b, ) and (c, a)

Therefore Centroid is

z1tzotzy Y1tY2tys3 a+btc btcta
3 ’ 3 3 3

But centroid is (0, 0).
=a+b+c=0

Let A (-2,-3) and B (3, 7)
P (0,y)and ratiobe K: 1

(-2,-3) Plo.y) (3,7)
& Kil B
. 3k—2 7k—3
Coordinate of P are ( il Bl )
3k—2
k+1 0

:>k:§or2:3

F
A —— +H
(3, 2) 1:2 (5 1)

Since, the line segment joining the points A (3, 2) and B (5,1) is divided at the point P in the ratio 1:2

Therefore, according to the section formula,
_ maxy+tnxy 1x5+2x3 _ 11

mtn 142 3
_ mystny;  1x142x2 5
and, y= —F— = o= g
= (z,y)= (%, %) liesson3z — 18y + k=0

Therefore, these points satisfy equation of given line.
Hence, 3 X %—18>< %—kk:O

=11-30+k=0

= k=19,

Hence required value of k =19

The given vertices of triangle are (4, -8), (-9, 7) and (8, 13).

Let (X, y) be the coordinates of the centroid. Then
_ mptagtaxz  44+(-9)+8

3 3
12-9 3

- 3 3 1
_ yityotyz  (=8)+T7+13
- 3 - 3

_20-8 12

— 3 T3 =4

.". The coordinates of the centroid are (1, 4).

Let P divide A and B in the ratio of r:1

P(-1, y), A(-3, 10), B(6, -8)

Using the section formula for x coordinate, we get

67—3
—1= P = —-r—1=6r—3
Tr=2=r=2

7
Hence, P divides the line AB in the ratio of 2:7

Hence, using the section formula,
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= Yy=—"" =7 =06 [Substitutingr: %}
. The point lies on x-axis
Its ordinate will be = 0

Let the point P(x, 0) divides the line-segment joining the points A(3, -6) and B(5, 3) in the ratio m:n.

. Mmystny; . mx3+n(—6)

"O*m—+n:>0*m—+n

=3m—6n=0=3m=>6n
m_6_ 2

T3

.. Ratio = 2:1

. Let the required ratio be k:1.
Then, by the section formula, the coordinates of P are

(4k73 79k+5)

k417 k+1
4k—3 —9k+5 .. P
m =2and [ 5 [ . P(2, 5) 1S glVEl‘l]

= 4k-3=2k+2and-9k +5=-5k-5
= 2k=5and 4k = 10
=>k= % in each case.
So, the required ratio is % : 1, which is 5:2
Hence, P divides AB in the ratio 5:2.
. Let (-1, 6) divides line segment joining the points (-3, 10) and(6, -8) in k:1.
Using Section formula, we get

~1= O o k1= (=3 + 6k)

= -7k =-2=k= %

Therefore, the ratio is % : 1 which is equivalent to 2:7.

Therefore, (-1, 6) divides line segment joining the points (-3, 10) and (6, -8) in 2:7.
. Two vertices of a triangle are (-8, 7) and (9, 4)

Let the third vertex be (x, y)

If A(z1,y1), B(z2,y2) and C(z3,ys) are the three vertices of the AABC, then
TitTates  yityetys )

Coordinates of the centroid are (

2 ’ 2
Here, Centroid of the triangle is given to be (0, 0).
A z1+32+ac3 —0= —8—;9+w -0

=>1l4+z=0=>z=-1
nd ?/1'*‘932'*‘?/3 — 0= 7+§+y -0
= 11+y=0=y=-11
.. Third vertex will be (-1, -11)
. Let AB be the diameter and C be the centre of the circle. Let coordinates of A be (a,b).

Clearly, C will be the mid-point of AB.
a+2 b+3

.". Coordinates 0f+C23 :bSrBT, =) [ mid — point = (#, %) ]
a
= (=2,5)=(5"5")

On comparing the coordinates of x and y from both sides, we get
_9— 92 g 5= b3
T2 T2
=a+2=—-4 and b+3=10
=a=-4—2 and b=10—-3
=a=—6 and b=T7
Hence , the coordinates of other end of diameter : (a, b) = (-6,7)
. The point given is P(4, 5)
Given A(2, 3) and B(7, 8)
Let P divides the line segment joining the points (2, 3) and (7, 8) in the ratiom : 1
The coordinates of P = (mx2+X1 , D2 ih )
m-+1 m-+1

Tm+2 8m+3
:>(4’5):<$+1’ nTH)

On comparing both the sides, we get
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49.

50.

51.

52.

53.

54.

71232:4
=7m+2=4m+4
=7/m-4m=4-2
=3m=2

2

= m=y

Therefore, P(4, 5) divides the line segment joining two points A and B in the ratio 2 : 3.

Letx; =—1,xp=4,y;=7andy,=-3,m;=2and my =3

Using Section Formula to find coordinates of point which divides join of (-1, 7) and (4, -3) in the ratio 2 : 3, we get

_ mamptmazy _ 2x4+3x(-1)  8-3 5

mitmy 213 5 5 =1
_ omayptmey;  2x(=3)+3xT  _g421 15 _ 3
mit+my 243 -~ 5 5

Therefore, the coordinates of point are (1, 3) which divides join of (-1, 7) and (4, -3) in the ratio 2 : 3.

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

Let C divides AB in the ratio 1 : 2

. 1x44+2x5 1x5+2x3Y\ . 14 11
.C( TSRS ),1.6.,C<3, )

Let D divides AB in the ratio 2 : 1

. 2x4+1x5 2x5+1x3Y . 13 13
'D( 241 0 241 )’1'6"D<3’3)

Let line x + y = 4 divides the line joining the points (- 1, 1) and (5, 7) at C(x,y) in the ratio k:1

By section formula,

_/mz2+nxy myz+ny;
(X’Y) _( m+n 7 m+n

.". Coordinate of C are (

|

5k—1 7Thk+1) . 5k—1 _ Tkt
) eX = andy = ]

k+1 7 k+1 -
. Clies on the linex + y =4

Sk—1+Th+1
k+1 =4
12k
= 12k = 4(k+1)
=3k=k+1

=3k-k=1

Hence, the ratio is 1: 2

We know that the diagonals of a parallelogram bisect each other. So, coordinates of the mid-point of diagonal AC are same as the

coordinates of the mid-point of diagonal BD.
649 144y (8tp 243
272 )7 27 2

- (B9)- (2
= 1—25:¥:>15:8+pép:7
First of all we find the coordinates of D:
D is the midpoint of BC

So, Coordinates of D are = (#, %71)) =(-1,2)

Next we find the length AD:
Length of AD = \/(Y2 -7+ (X — X3)°
Length of AD = /(1 — 2)2 + (5 — (—1))2

Length of AD = y/(—1)2 + (6)2

Length of AD = /37

Let the point P(x, 2) divides the line segment joining the points A(12, 5) and B(4, -3) in the ratio k:1.

(mza+nz1) (myst+nyr)

Then, by section formula,

m+n ’ m+n

s kx4+1x12 kx(—3)+1x5
Coordinates of P are ax , (-3)
k+1 k+1



N < 4k+12 —3k+5)

k+1 7 k+1
Given, coordinates of P are (X, 2)
. ZBki5 g
k+1
= -3k+5=2k+2
=5k=3
k=3
Therefore ,the ratio in which the point P(x, 2) divides the join of A(12, 5) and B(4, -3) is equal to 3:5
. Mid-point of the line segment joining A(3, 4) and B(k, 6) = %k, %
3+k
= 5

T2
3+k

Then, %1%,5 = (x, y)
34k _

==
Since x +y - 10 = 0, we have
HE45.10=0
ie,3+k=10
Therefore, k =7

K 1

" A6, 3) P(x, 0) B(-2, -5)
As we know that,

Therefore, xand 5=y

at x-axis, y =0
.". point will be P(x, 0)
and let the ratiobe k : 1

mjTo+mox m1yg+m.
then( 1o mazy s 2y1):(x,0)

my+my my+my
- (3,22 o
B
= -5k+3=0
=k=2

So, required ratio is 3 : 5.
. The difference between the x-coordinates of A and Bis 6 -1 =5
Similarly, the difference between the y-coordinates of A and Bis 7-2 =5
Hence, if the line segment joining A(1, 2) and B(6, 7) is divided into 5 equal parts by the points P, Q, R and S, then the
coordinates of P, Q, R and S can be found out by increasing the x and the y coordinates of A by 1 successively.
Hence, the coordinates of Pare (1 + 1,2+ 1) = (2, 3)
The coordinates of Qare 2 +1,3+1)=(3, 4)
The coordinates of R are (3+ 1,4 + 1) = (4, 5)
. Let the required ratio be k:1.

Then, by the section formula, the coordinates of P are

9k+15 20k+5
k+1 7 k+1

But, this point is given as P(11, y).

"B 11 = 9k +15=11k+ 11 = 2k=4 = k=2

So, the required ratio is 2:1
Putting k = 2 in P, we get
_ 20x245 _ 45 _
o2+ T 3 T 15
Hence, y = 15.
L i ]

r ! 1
A2, D) P(x, ) B(S, 2)
Let P(x,y) be the point which divides the points A(2, -5) and B(5, 2) in the ratio 2 : 3.

By Section formula,

_ /mzy+nzy MYy tny;
(X,Y)_( m+n ' min )

Here, x1=2, X»= 5, y1=-5, yp=2, m=2, n=3
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60.

61.

62.

63.

2x5+3x2 2X(2)+3x(-5)
= (z,y) = ( X2+3X ’ 2+3 )
1046 4-15
= (@,y)=(=5——=5")
16 —11
= (xay): (?7?)
. 16 —11
ler =" and y = -

Hence, coordinate of P(z,y) = (3.2, —2.2)
Now, x-coordinate is positive and y-coordinate is negative, therefore P(x,y) lies in IV quadrant.
Let P and Q be the points of trisection of AB i.e., AP = PQ = QB

A P Q B

r T

(2.-2) -7, 4

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

1(-7)+2(2) 1(d)+2(-2)\ .
( 1+2 Y 142 ) Y l'e'7 (_170)

Now, Q also divides AB internally in the ratio 2 : 1. So, the coordinates of Q are
(2pfn+1@) 2@)+1pfm), e, (—4,2)

241 ? 2+1
Therefore, the coordinates of the points of trisection of the line segment joining A and B are (-1, 0) and (- 4, 2).
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

. 3x8a+1x(3a+1) 3x5+1x(—3)
Coordinates of P = ,
3+1 3+1

= (9a—2,-b) = (24a+3a+1 ﬁ)

4 L
= (9a—2,-b) = (27‘;“,3)
=9a—2=""and —b=3
= 36a-8=27a+1andb=-3
=9a=9
=a=l1landb=-3

C D

A(3,-1)—e—e— B (6, 8)
Case I: If C and D trisect AB

then C divides AB in the ratio 1 : 2
1x6+2%x3 —

Co-ordinates of C: x = 4
1x8+2(—1
and y = %() = 2

.". Co-ordinates of C(4, 2)
Case II: Coordinates of D if D divides AB in the ratio 2 : 1

Co-ordinates of D: x' = %M =5
o 2><8+:1)’><(71) _c
Coordinates of D = (5, 5)
1 2 .
A2 1y P B(5, =8)

Since point P trisects AB, then PA : PB = 1: 2. Here x1= 2, X»=5, y1= 1, yp = -8, m=1, n=2

Section formula is,
_ ymzy+nz] Mys+nyy
(:1:’ y) - ( m+n 7 m+n )

Therefore, coordinates of P are

1x54+2x2 1x(=8)+2x1
:>($,y):( X1+2>< ? 1+2 )

=y = (50,52)=(3,39)=(3,-2)

Hence coordinate of P(x,y)= (3, -2)i.e. x =3 and y = -2
Now Plieson2x-y+k=0

On putting values of x and y, we get

2(3)-(-2)+k=0

6+2+k=0

=k=-8
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64. by using section formula

. 924 3y+dzs
Cordinates of C (3” 2t T )

3+4 7 344
3z+ 8 3y+20
C( 7T 7

On comparing the X-cordinate
3048 _ 4
= =-
3x+8=-7
3x =-15
X=-5
on comparing Y-cordinates
3y+20 _
— =
3y +20=14
3y=-6
y=-2
hence cordinates of B(-5,-2)
65. AD is the median of triangle ABC
.. D is the mid-point of BC.
.. Its coordinates are (g, %

. ((2)(§)+(1)(4) @(2)+m)

571 , 571 ) [Using section formula]

66. According to the question, A(5, -6) and B(-7, 5).
Let P and Q be the point of trisection of ABi.e. AP = PQ = QB

P Q B

h-

I __"‘11I f_=7 ".
(5, -6) [=7::8

P divides AB internally in the ratio of 1:2, by applying section formula, we get the coordinates of P.
[ 1(=D)+2(5) 1(5)+2(—6)
- ( 1+2 ) ’ ( 1+2 )

.'.P(1,%7)

Q also divides AB internally in the ratio of 2:1, by applying section formula, we get the coordinates of Q.
(2= +1(E) 2(5)+1(—6)
- (=) (%)

~Q(-3.%)

A1, -4)
67. Dz -1 E (0, =1)
B(3,2) C(-1.2)
(2, ¥ (% 1)

Let Co-ordinates of B are (X1 ,y1)

1+z
2= L

7 - T =3
—4+
_1: —Zyl -‘-yl :2

.". The coordinate of B is (x1,y1) = (3, 2).

Let the coordinates of C are (xp,y»)
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68.

69.

70.

71.

1+z2
O =

1=
3—1

So, coordlnates of mid - point of BC are = (T’ %) 1,2)

=x9=—1

74+y
2=> 2—2

K (a. 0) 1
8
A(1,-3) B(4.5)
Let P(a, 0) be the point which divides the line segment joining A(1, -3) and B(4,5) in ratio K: 1

Using section formula we get,
Kx44+1x1 Kxb+1x—-3
(a,0) = ( )

K+1 ' K+l
_ (AK+1 5K-3
(a,0) = (K+1 e )
4K+1 5K-3
a= gy and 0=
= %3 [ taking y-coordinate]
K+1
= 5K-3=0
=3
= K= 5

The required ratio is 3: 5.
Put the value of k in x-coordinate, we get,

3
_4(5)+1
- 3
(3)+1
1245 17
-5 5 _ 1, 5_17
a_ﬂ_§_5xs_8
5 5

Hence, point P is (1—7, 0).
According to the question, A(3, 5) and B (-3, -2)
Let the point C divide AB in the ratio A : 1.

Af3, 5} | B{-3.-2)
mro+nr; Mys+ny; )

By using section formula, ( ) min

The coordinates of C are
—3)\+3 —2X\+5
A+1 7 A+

. . 3 11
But, the coordinates of C are given as (%, =)
S3AE3 3 g 2205 11

1 s AT T
= —15A+4+15=3XA+3 and —10A+25=11A+11
= 18A=12 and21A =14
= A= %
Hence, the point C divides AB in the ratio 2 : 3.

Let A (3, 0), B (4, 5) C (-1, 4) and D (-2, -1)
AC=,/(-1-3 +(4 0)° =42

BD= /(-2 4) + (-1 -5) = /36 1 36 =612
Area of rhombus = Edl X da

= 2AC x BD

= % X 44/2 x 64/2 = 24 Sq. unit.

Let (-4, 6) divide AB internally in the ratio k:1. Using the section formula, we get
_ (3k=6 —8k+10

(—4,6) = ( k+1° k+l )
_ 3k—6

So, —4 = k+1

ie,-dk-4=3k-6

ie,7k=2

ie, kil1=27

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.

15/16



72.

73.

74.

75.

A = (-2, -2) and B=(2, -4)

Itis given that AP= 2 AB
PB=AB-AP=AB-2AB=2AB
So, we have AP:PB = 3:4

Let coordinates of P be (x, y)

Using Section formula to find coordinates of P, we get

(—2)x4+2x3 6—8 )
3+4 7T 7
(- 2)x4+(-4)x3 _ —8—12 —20
Y 3+4 7 7

Therefore, Coordinates of point P are (

Given (7, -1) and (-3, -4)
SOX1:7,yl:-1

Xp=-3,y2=-4

Using section formula
_ mxa+maxy
mi+mg
2(=3)+3(7) _ —6+21
243~ 5
=3

MYy +may
Also —=2 =1
my-+mg

o 2(=9)+3(=1)

- 2+3

—-8-3 -—11
5 ~ 5

15
5
Y

. . . . —11
So coordinates of intersection point (3, T)

The required point is on x-axis
Its ordinate will be 0

Let the point be (x, 0) and let this point divides the join of the points (2, 3) and (3, -2) in the ratio m : n

_ myytny;

m+n
m(—2)+nx3
O = e—
m-+n

= 23 _ )= _2m+3n=0

m+n

=3n=2m
m __ 3

)

.". Ratio is 3:2

Given A(7, -1) and B(-3, -4)

Sox;=7,y;=-1
Xp=-3,y,=-4

Using section formula
m1Ty+moxy
- mi-+mg
2(=3)+3(7)  —6421
2+3 - 5
15 _
r = ? =3 )
miyzmayi
Also Yy= W
o 2(—4)+3(-1)
- 2+3
—8-3 _ -—11

5 5
So coordinates of intersection point (3,

—2

7Ty

—11
5
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