1.-15
Explanation:
(¥

Solution
COORDINATE GEOMETRY WS 6

Class 10 - Mathematics

Section A

(33.4J
Since, (x, y) is the mid-point
Again,
2x+2y+1=0
=2 X @+2x %—1-1:0
=3+k+11+1=0
=3+k+12=0
=k+15=0
= k=-15

2.7
Explanation:

Mid-point of the line segment joining A(3, 4) and B(k, 6) = = 3

3+k
=300
Then, 2225 = (x, )

Therefore, 3%16 =xand 5=y
Since x +y - 10 = 0, we have
3+k

= *t5-10=0

ie,3+k=10

Therefore, k = 7
3.-1

Explanation:

Zta+l
At mid-point of AB = ( 2 5 > =5

or,X=6

y+1
S +y-3
< 2 2y ) - _2

or,y+1+2y-6=-8
y=-1
4.29

Explanation:

Point C(-1, 2) divides internally the line segment A(2, 5) and B(X, y) in the ratio 3 : 4

Then, by section formula
C— <3><ac+4><2 3Xy+4x5)

3+4 314
3z+8 3y+20
= (-1,2) = (22,2
3248 3y+20
% = —1land y7 =2

= 3x+8=-7and 3y +20=14
= 3x=-15and 3y = -6
=x=-5andy=-2

XAy = (8P4 (2P =25+4=29

k. 7)

3+k 446
2

Section B
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5. Given, A(-3, -4), B(3, 5) and C(x,2)
k 1
A(=3, -4) Cl(x, 2) B(3, 5)
Let C divides AB in the ratio k: 1

By using section formula, we get
(kx3)+(1x—3) (kx5)+(1x—4)

ey, e G
. _ (kx5)+(1x—4)
ycoordlnate of C= —
5k—4
=2=°5 k+1
= 2k+2=5k-4
=k=2

.. Cdivides AB in theratio 2 : 1
(2x3)+(1x-3)

.". X coordinates of C =
2+1

=x=1
6. A (X1, y1), B(xp, y2) C(x3, y3) are the three vertices of parallelogram ABCD.

Let D(a, b) be the fourth vertex.

Let the diagonals AC and BD of parallelogram intersect at O.
Now, diagonals of parallelogram bisect each other.

.". O is the mid-point of AC.

. + +
= Coordinates of O = (%, %)

.. O is the also mid-point of BD.
. + +b
= Coordinates of O = <x22 5, y22 )
T1t+T3 _ zata d y1+y3 _ Yo +b

2 2 and ™y 2
=X;+tx3=Xyt+taandy;+y3=y»+b

=a=xptx3-xpandb=y; +y3-y;
Hence, coordinates of fourth vertex are (x; + X3 - Xo, y1 + ¥3 - ¥2)-

7. It can be observed that Niharika posted the green flag at %th of the distance AD i.e., % x 100 = 25m from the starting point of
2" Jine. Therefore, the coordinates of this point G is (2, 25)

Similarly, Preet posted a red flag at %th of the distance AD i.e., % x 100 = 20m from the starting point of 8™ line. Therefore,

the coordinates of this point R are (8, 20)
Now we have the positions of posts by Preet and Niharika
According to distance formula, the distance between points A(x1, y1) and B(xy, y») is given by

D= \/ (@2 — 21)" + (v — 1)’

Distance between these flags by using distance formula,

D= /(82 + (25 - 20)°

= /36 + 25m

=/61m

The point at which Rashmi should post her blue flag is the mid-point of the line joining these points. Let this point be A (X,Y)

Now by midpoint formula,

_ [Ttz Y1ty
(X,7) = (2572, 12)

X= (?) =5
Y = (25220) —225

Hence, A (X,Y) = (5, 22.5)

Therefore, Rashmi should post her blue flag at 22.5m on the 5% Jine.

8. Let the coordinates of A be (X, y) which lies on line joining P(6, -6) and Q (-4, -1)
2
such that £2 b Q =3
PA _ 2
PQ-PA ~ 5-2

=
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10.

11.

_ PA_ 2

AQ 3
=PA:AQ=2:3
Now by section formula x and y becomes as shown below
Since, P(6, -6) and Q(-4, -1)
mzy+nTy 2(—4)+3x6

m+n 243
8418 10 _ o
=—— =5 =
myytny;  2x(-1)+3(-6)
- m4n 243
—2—18 —20
5 5 — 4

Therefore Coordinates of A are (2, -4). As A lies on line segment joining the points P and Q so it must satisfy equation of line
segment.

Therefore Substituting the value of x and y i.e; value of A (2,-4) in 3x + k(y + 1) =0

=3x2+k(-4+1)=0=6-3k=0

=3k=6=k=2=2

. According to the question, A(2, 5) and C(-1, 2).

N 3 .4 .
A(2, 5} -1, 2) Bix, y)

point C divides the line segment AB in the ratio 3 : 4.

By using section formula,
_ 3xz+4x2 3xy+4x5
(@) =5

3+4 0 3+4
Comparing x , we get
Ixx+4x2_
z+8
. 1
=3x+8=-7
= 3x=-15
=Xx=-5
Comparing y , we get
3Xy+4x5 _ b
swih
y+20 _
— = 2
=3y +20=14
= 3y=14-20
=3y =-6
=y=-2

.". Coordinates of B are (-5, -2).
If P (-4, 6) lies on the line segment joining A (k, 10) and B (3, -8), then P, A and B are collinear.

-4, .k, 3. i

6 "':"'“rﬂ':'v.\‘— 8 Y
(4% 10+k x -8+3 x 6)-(6k+30+-4 x -8)=0
=(-40-8k+18)-(6k +30+32)=0

—=(-22-8K)- (6k +62) =0

= -14k-84=0
=k=-6
Suppose P divides AB in the ratio A: 1. Then, the coordinates of Pare (?’/\)‘—j, 78/;\);10) .But, the coordinates of P are (-4, 6).
A 1
At:G. 100 P{=4, B} B(3, -8)
36 _ —8A+10
A+l 4and A1 6
= A=2

7
Hence, P divides AB in the ratio % :lor2:7.

Let P and Q be the point which trisect the line AB.
Therefore AP:PQ:QB=1:1:1
So P divide ABin1:2
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Hence coordinates of P are
1x64+2x3 1x8+2x(—1)
P( 11;2 6 ’ 142 )
=P(5,3)
P(4,2)
Similarly, Q divides ABin2:1
so cordiantes of Q
2x64+1x3 2x8+1x(—1)
Q( 1+2 1+2 )

Q% %)
Q(5,5)

Hence points of trisection are P(4, 2) and Q(5, 5)
1 : 1 : 1

P Q

Al3-1) B(6.2)
12. Given: The vertices of a AABC are A (5,5), B (1,5) and C (9,1)
We have,
AP _AQ _ 3
AB = AC 4
= AP _AQ 3
AP+PB = AQ+QC 4

AP _ 3 AQ 3

AP+PB ~ 4’ AQ+QC ~ 4

= 4AP =3AP + 3PB and 4AQ =3AQ + 3 QC
= AP =3PB and AQ = 3QC

AP 3 AQ 3
= =1 and % =1
=-P and Q divide AB and AC respectively in the same ratio 3 : 1

Thus, the coordinates of P and Q are

3x14+1x5 3x5+1x5\ _ 3x9+1x5 3x14+1x5Y\ _
( 3+1 0 3+1 )—(2,5)and( 3+1 0 341 )_(8’2)

PQ=+/(2—8)2+ (5—2)2=+/45=3/5 units
13. Given points are A(3, -5) and B(-4, 8).
P divides AB in the ratio k:1
Using the section formula, we have:

Coordinate of point P are { (M) (M) }

k+1 k+1
Now it is given, that P lies on the line x + y =0

Therefore,

—4k+3 | 8k—5 __
k+1 + E+1 0

= -4k +3+8k-5=0

= -4k+3+8k-5=0

= 4k-2=0
_ 2
:>k3:5

Thus, the value of k is 1/2.
14. Let A(-2, -3) and B(5, 6) be the given points.
i. Suppose x-axis divides AB in the ratio k:1 at point P

Then, the coordinates of the point of division are

5k—2 6k—3
k+1 7 k+1

Since P lies on x-axis, and y-coordinates of every point on x-axis is zero.
6k—3 _
k+1

= 6k - 3=0

= 6k =3

sk=3=k=1
6 T2

Hence, the required ratio is 1:2.

Putting K = % in the coordinates of P.

We find that its coordinates are (%, 0) .
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15.

16.

ii. Suppose y-axis divides AB in the ratio k:1 at point Q.
Then, the coordinates of the point of division are
5k—2 6k—3
Q [ k417 k+1 }
Since, Q lies on y-axis, and x-coordinates of every point on y-axis is zero.
i S
k+1
=5k-2=0
=2
= k= 5
Hence, the required ratio is % :1=2:5
Putting K = % in the coordinates of Q.

We find that the coordinates are (O, _73)

D(x, y)

-

A=1,0) B(3, 1)
Area of AABC
=5 [x1(y2-y3) + x2(y3 - y1) + x3(y1 - y2)]
[-1(1-2) + 3(2- 0) +2(0 - 1)]
[1+6-2]= % sq. units
Area of ||gm =2 x area of AABC
= Area of ||gm =2 X % = 5 sq. units

N[N N

Let coordinates of D are (x, y)

Mid point of AC = (%*2 0%2) = (1,1)

Mid-point of BD = (“T“”, %)

.. Diagonals of a ||gm bisect each other
.". Mid-point of BD = Mid-point of AC
3+z 1ty 1
= (55,58 =3
3tz 1+y
=5 = =1
=>x=-2
=y=1
Now AD = /(=1 +2)2 + (0 +1)2 = /2
Also area of ||gm = base x height
= AD X height =5
= v/2 x height=5
.. 5 5 .
= height = AR 2 units.
We know that any point on Y axis is in the form of (0, y)

1
=3 and

let us suppose the required ratio is K : 1
by using section formula

Kzo+x1 Kys+y1 )

cordinate of point P are ( X En

_ —2K+6 77K74)

K+1 7 R+l
On comparing the X cordinates
—2K+6 _
K+1
2K =-6
K=3

Hence the required ratiois 3 : 1
Now put the value of K in Y coordiante
—Tx3-4

3+1
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17.

—25

4
hence the required point is (0, 7725)

(5.7) P 0 (8, 10)
Let P(x,y) and Q(z1, y1) trisect AB.

P divides AB in the ratio 1 : 2
_1®)r2A5) 6

1(10)+2(7)
Hence, P(6, 8)

And Q is the mid point of PB.

6+8
T1 = —; =7
8+10 -9

Hence, Q(7, 9)

18. Let coordinates of A are (x, 0) and coordinates of B are (0, y)
5 . 3
Alx, 0) Pi4, 5) B(0, v)
Using section formula, we get
4= 5x0+3xx
T 543
= 32=3x
- x= 332
5xy+3x0
Similarly, 5 = X::é,x
= 40 =5y
=y=8
-, Coordinate of A are (%, 0) and coordinates of B are (0, 8).
A(-3,-1) . -
19. & (-8, -9)

20.

L P (-5, -21/5)

Let the point P divide AB in the ratio K:1

—8k—3 79k71]

Then, the coordinates of P are [ﬁ’ e

But the coordinates of P are given as (—5, _—21)
. —8k—3

5
K+l =5
= -8k-3=-5k-5
= -8k+5k=-5+3
= -3k =-
= k= %
Hence the point P divides AB in the
ratlo Z:1=2:3

Let A(X, y) divides the join of P(-5, 1) and Q(3, 5) in the ratio k : 1
K Alx, y) 9

P(-5, 1) Qf. 5

By using section formula, we get
3k—=5  _ 5k+1

=Y e

. 3k—5 B5k+1
Vertices of AABC are A (m, k+_1)’ B(1, 5) and C(7, -2)
Area of AABC is

1]3k—5 5k+1 5k+1
:_‘ k1 (5+2)+1( 2- k+1)+7<k+1 *5)‘
. 3k— 5 —2(k+1)—(5k+1) 5k+1-5(k+1)
=R O (ZEE ) 1 ()
_ 1]|3k=5 2(k+1)—(5k+1) 5k+1—5(k+1)
o ‘ k+1 (7) ( k+1 ) +7 ( k+1 ‘
_ 1|3k=5 —Th—3 | —4x7
72‘k+1 X7+ k+1 + k+1
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21.

22.

21k—35 —Tk—3 —28
k+1 + k+1 +k+1
‘ 21k73577k73728‘
k+1
‘141#66
k+1
_'7k733
T k41

But area of AABC = 2 sq. units
=Tk—33==x2k+1)

=Tk —33=2k+2o0r7k—33=—-2k—2
= 5k=35 or 9k =31

=k=7o0rk= 39—1

Let A (1, -2) and B (-3,4) be the given points.

Let the points of trisection be P and Q. Then, AP = PQ = QB = X(say)
L L A

1
2
-1
T2
1
2

A1, -2) P Q B(-3, 4)
PB=PQ+QB=2)Xand AQ=AP +PQ=2\

=AP:PB=X:2X=1:2andAQ:QB=2X:\A=2:1

So, P divides AB internally in the ratio 1 : 2 while Q divides internally in the ratio 2: 1. Thus, the coordinates of P and Q are

Ix—3+2x1 1x442x—-2Y)\ _ -1
P( 1+2 0 142 )_P(s’o)

2x —3+4+1x1 2x4+1x(=2)\ _ —5
Q( 241 ' 241 )_Q(T’2)
Hence, the two points of trisection are (-1/3, 0) and (-5/3, 2)
Since the mid-point of AB is at the origin O and AB = 2a.

b
G

X
B (-a,0) o A fa, 0)

Fy
..OA=0B=a
Therefore, the coordinates of A and B are (a, 0) and (- a, 0) respectively.

Since triangles ABC and ABC' are equilateral. Therefore, their third vertices C and C' lie on the perpendicular bisector of base

AB.

Clearly, Y'OY is the perpendicular bisector of AB.

Thus, C and C' lie on Y-axis.

Consequently, their x-coordinates are equal to zero.

In AAOC, we have OA2 + OC? = AC? [Using Pythagoras theorem]
=a?+0C2=(2a)?['.- AB=AC=BCand AB =2a ., AC = 2a]
=0C? =4a° - a®

=0C? = 3a°

=0C =+/3a

Similarly, by applying Pythagoras theorem in AAOC', we have,

0C’ =+/3a

Therefore, the coordinates of C and C are (0, 4/ 3a) and (0, - v 3a) respectively.
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24,

A(1,-1)

C(-5,3) D B{04)
Let the vertices of AABC be A(1, - 1), B(0, 4) and C(-5, 3)
.".Using the distance formula,
AB=+/(1-0)2+ (-1 —4)?
=145

=v1+25

= 1/26 units ....(J)
BC=+/(—5 —0)2 + (3 — 4)2
— V(=5 + (-1)
=4/25 + 1= /26 units ....(ii)
AC=+/(=5—1)2+ (3+1)2
=+/36 + 16

= /52 = 24/13 units ....(iii)
from (i), (ii) and (iii)

= AB=BC #£AC

.. AABC is an isosceles triangle

Using mid-section formula, the coordinates of mid-point of BC are
—5+0 5

.". The length of median AD is @ units.

A(a, -11) B

D(1, 1) C(2, 15)
Let A(a, -11), B(5, b), C(2, 15) and D(1, 1) be the given points.
We know that diagonals of parallelogram bisect each other.

Therefore, Coordinates of mid-point of AC = Coordinates of mid-point of BD
(5% 5) = (5 )
2 ' 2 2 7 2
=42-3 and =2
=a+2=6andb+1=4

— a=6-2 and b=4-1
— a=4 and b=3

—_
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25.

26.

27.

Hence value of a and b is equal to 4 and 3 respectively.
Coordinates of the midpoint P of A and B are

(—10+(—2) ﬂ) —(~6,2)

2 2
P lies on the line joining C and D.
Let P(-6, 2) divide C(-9, -4) and D(-4, y) in the ratio of r:1
Using the section formula for the x-coordinate we get

_ —4r-9 _
—6 = e = -6r-6=-4r-9
=2r=3=r=3

2
Hence, P(-6, 2) divides C(-9, -4) and D(-4, y) in the ratio of 3:2

Using the section formula for y-coordinate we get

—6=—""2= —6r—6=—4r—9
3

:>2T':3:>T‘:§

Hence, P(-6, 2) divides C(-9, -4) and D(-4, y) in the ratio of 3:2
Using the section formula for y-coordinate we get

_ 3y-8 —a. _
2= =>10=3y—8=3y=18
=y==6

Here,G is the centroid of a triangle ABC.

Let A(b, ), B(0, 0) and C(a, 0) be the coordinates of AABC then coordinates of centroid are G [%M,

To prove:-

(AB)? + (BC)? + (CA)? = 3(GA? + GB? + GC?)
Consider : L.H.S.

=(AB)” +(BC)” + (CAY’
=b2+cZ+a?+(a-by+c?
=bZ+c?+a?+aZ+b?-2ab+c?

= 2a% + 2b% + 2¢? - 2ab

Consider : R.H.S.

=3(GA? + GB? + GC?)

o[l ) ()00 (5
() 0]

s(52)"+ (%) + (22) +(

2., 412 2 2 32 2
a“+4b* —4ab 4 a“+b°+2ab
|:—_|_ %_f_— +%+

wlo

9 9 9 5
a2+4b2—4ab+4c2+a2+b2+2ab+c2+b2+4a2—4ab+cj

9

b2 +4a%—4ab c? }

6a% 160”16’ —6ab
9
% 3 [ 2a2+2b2;r20272ab}

I
w W W w
| —|

=2a’ + 2b% + 2¢? - 2ab
L.H.S. =R.H.S.
Therefore, (AB)? + (BC)? + (CA)? = 3(GAZ + GB? + GC?)

<
3

)]

)

We have to find the ratio in which the line 2x + 3y - 5 = 0 divides the line segment joining the points (8, - 9) and (2,1). Also we

have to find the co-ordinates of the point of division.

P(x, y) divides AB in the ratio my : my
A(8,-9):B(2,1)

2m+8my
mi+my

mq —9m2
m1+mg
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28.

29.

30.

A B
(8,-9) F (2,1)

2m1+8ms m1—9my _
2( my+ma )+3(m1+m2 > —5=0

2(2m1 +8m2)+3(m179m2)75(m1 +mg) _

mi+mg 0
277’1,17167712 _
mi+my
2H11 - 16H12 =0

ie,mp:mp=8:1
_ [ 2x84+8x1) __ 8
8+1 ]

[ 8x1-9x1
y= 8+1

—_1
9
P )= (3,-2)
Let AD be the median through the vertex A of AABC.
Then, D is the mid-point of BC.

So, the coordinates of D are ( _32_1, #) ie, (-2, 3)
A5, =1)
£
G
’
B(-3,-2) D (-2 3) C(-1,8)

AD = /(5+2)% + (—1 — 3)2 = /49 + 16 = /65 units
Let G be the centroid of AABC.
Then, G lies on median AD and divides it in the ratio 2:1.
So, coordinates of G are
<2x72+1><5 2><3+1><71) _ ( —4+5 E) _ (l g)
241 241 3 7 3 373
LetA - (1,2),B - (4,y),C~ (x,6)and D~ (3, 5).
We know that the diagonals of parallelogram bisect each other.
So, Coordinates of the mid-point of diagonal AC

= Coordinates of the mid-point of diagonal BD
1tz 246\ _ (4+3 y+5
= (T’ T) = (T’T)

1+ _ (7 ytd
= (54)=(3%)

iz T
2 2
=1+x=7
=x=6
and4:y2L5
=y+5=8
=y=3
a : ga
A(3, -4) P(p, -2) - 8(1,2)

We have P(p, -2) and Q (g, q) are the points of trisection of the line segment joining A(3, -4) and B(1, 2)
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31.

32.

We know AP:PB=1:2

. mxa+nx mys+n,
By section formula [———1, [ ‘1:2 +ny1

1x142x3 1x24+2x(-4)
1+2 1+2

(T _

= (52)

Hence,Pz%

Again we know that AQ: QB =2:1

Therefore, Coordinates of Q are (using section formula )
( 2x1+1x3 2x2+1X(74))

| coordinates of P are

2+1 2+1

5
= (59)
Hence,q=0

Therefore, value of p and q is % and 0O respectively.

Let A(a+b,a-b), B(2a + b, 2a-b), C(a-b, a+b) and D(x, y) be the given points.
Since, the diagonals of a parallelogram bisect each other.

.". Coordinates of the mid-point of AC = Coordinates of the mid-point of BD
(a+b+a7b a7b+a+b) _ (2a+b+m 2a—b+y)

2 ) 2 2 ) 2
_ [ 2atbtz 2a—bty
= (a’ a) - ( 2 I 2
2a+b 2a—b+
= % =a and —; Y—a

=2a+b+x=2a=2a-b+y=2a

=x=-b=y=b

Hence, the fourth vertex is (-b, b).

Suppose X-axis divides PQ in the ratio A: 1. Then, the coordinates of the point of division are:

R (Tﬁl, 7/\7:\:{5) (by section formula)
Y
Pi—4, 5)
‘.

Qi3 -7)

W

Since R lies on y-axis, so the x-coordinate of every point on the y-axis will be zero.

By equating the x coordinate =0,

Bl 0=30-4=0=r=1

A+1
Hence, the required ratio is % :1li.e, 4:3.
Putting A = 4/3 in the coordinates of R, we find that its coordinates are <0, %B)

Hence, the coordinates of R are (0, -13/7)
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33.

34.

35.

36.

-

A2p) P Q(x.7) R S(6,y)
Consider QB.
The point S divides QB in the ratio 2:1

6 — mixo+moxy

mi-+msy
20 +1(z)
= 6= 2+1
=18=x+14
=x=4
_ miyatmayr
T omytme
_2(10)+1(7)
- 241
=y=9
Consider AS.

The point Q divides AS in the ratio 1:1.
7= Y1+y2
T2

_pt9

1=

=14=p+9
=p=5

So,x=4,y=9,p=5.

Given: points A(3, - 4) and B(1, 2) trisected at the points P and Q

Let the co-ordinates of P be (%, y)
Since AP = PQ =QB
JAP:PB=1:2
Using intersection formula
_ x@p(m)+zq(my) _ y2(m1)+uy(mg)
- my+ma A mi+my
_ Ix142x3 7

1+2 3
_ Ix242x—-4

e = 2
Hence point P is (g, —2).

Let D, E, F be the mid-points of the sides BC, CA and AB respectively. Then, the coordinates of D, E and E are

8(7,10)

D (ﬂ ﬂ): D(4, 1), E (ﬂ *1*3): £, -2)

2 7 2 2 ) 2
and, F (%, %)z F(6, 0)

SAD=4/(7T—4)2+ (-3 —1)2=,/9 + 16=5 units
BE=+/(5—5)2 + (-2 — 3)2 = /0 + 25= 5 units

and, CF= /(6 — 3)2 + (0 + 1)2 = /9 + 1 = /10 units
Y

2.3)
p (2-3)

X - * -

J

¥

Suppose y-axis divides PQ in the ratio K:1 at R.

Then, the coordinates of the point of division are:

12720



38.

39.

3k+(—2)x1 Tk+(-3)x1
R[ E+1 k+1 }

_ 3k—2 T7k—3
- R[ k+17 k+1 }

Since, R lies on y-axis and x-coordinate of every point on y-axis is zero
3k—2
E+1 0

=3k-2=0

Hence, the required ratio is % 11
ie., 2:3

Putting k = % in the coordinates of R

We get, (0, 1)

A8, 1) B

—DLK p) C(9 4
Let A(6, 1), B(8, 2), C(9, 4) and D(k, p) be the given points.
Since, ABCD is a parallelogram.

Coordinates of the mid-point of AC = Coordinates of the mid-point of BD
649 1+4) _ (8+k 24p
27 2 )7\ 27 2
15 5) _ (8tk 24p
= (7’5)_( 2 72 >
8tk _ 15 .9 2P

2 p and —
—8+k=15=2+p=5

=k=7=p=3

5
2

P(3,3) A 8 Q(s6, -6)

PQ is the line segment, A and B are the points of trisection of PQ.
We know that PA : QA =1:2

So, the coordinates of A are
(6x1+3><2 —6><1+3><2)

2+1 2+1
:%ﬁ
= (4’ 0)
Since, A lies on the line
2x+y+k=0
=>2x44+0+k=0
=8+k=0
=k=-8

Let P(1, 1), Q(2, -3), R(3, 4) be the mid-points of sides AB, BC and CA respectively of triangle ABC. Let A(x1, ¥1), B(Xp, y») and

C(x3, y3) be the vertices of triangle ABC. Then,

P is the midpoint of BC

Titey o ity

— =1L, —=1
=x1+xp=2andy; +yp = 2...c..... @)
Q is the midpoint of BC
= nU2J2r903 =2, yzgys —_3

=Xy +x3=4andyp +y3=-6........ (ii)

R is the midpoint of AC

T1+T3 Yy1ty3
= = 3, 5 = 4
=x;+x3=6andy; +y3=8......... (iii)
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40.

42.

From (i), (ii) and (iii), we get
X1+X2+X2+X3+X1+X3:2+4+6
and,yp +yp+ypty3ty3+yr +y3=2-6+8
= X1 +Xxp+tx3=6andyj +yy +y3=2......... @iv)
The coordinates of the centroid of AABC are
z1+Totxy Y1t+yY2+y 6 2 2 . .
( 1 32 3’ 1 32 3> — (E’ E) = (2, E) [Using (iv)]
P (-6, a)
e L 2 ®
A(-3,1) B(-8,9)
Let P(-6, a) divides the join of A(-3, 1) and B(-8, 9) in the ratio k:1
Then, the coordinates of P are
—8k—3 9k+1
k+1 7 k+1
—8k—3
But, ol = —6
= -8k-3=-6k-6
= -8k+6k=-6+3

= -2k=-3
= k=32
Hence, P divides AB in the ratio 3:2
Again,
9k+1
k+1
Substituting k = %
We get,

Let A (1, -2), B(3, 6), C(5, 10) and D(x, y) be the given points taken in order.

Since, diagonals of parallelogram bisect each other.
Coordinates of mid-point of AC = Coordinates of mid-point of BD
541 10-2\ _ (z+3 y+6
20 2 )72 2

+3 y+6
= G4=5%
= “TJ“Q’ =3 and
=x+3=6=y+6=8
=>x=3=y=2

y+6
5 =4

Hence, the fourth vertex is (3, 2)

Let ABCD be a square and let A (3,4) and C (1, -1) be the given angular points.

Let B(x, y) be the unknown vertex
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43.

44. Let the required ratio be A: 1. Then, the coordinates of the point of division are,

| =]

C(1,=1)

Al 4) By

Then, AB = BC
= ABZ=BC?

= (x-3)+(y-4)>=(x-1)7+(y+ 1)
= 4x+10y-23=0
23—10y

= T=— .. @)

In right-angled triangle ABC, we have

AB? + BC? = AC?

= (x-3)7+ (Y- 47+ (x-DP+(y+1)?=B- 17+ @+ 1)
= x?+y?-4x-3y-1=0..(ii)

Substituting the value of x from (i) into (ii), we get

B 2
(B5) + 92— (23— 10y) -3y —1=0

4
= 4y?-12y+5=0= (Qy-1)Qy-5=0=y=1 or >
Putting y = % andy = g respectively in (i), we get :% and ¢ =

Hence, the required vertices of the square are (9/2,1/2) and (-1 /2,5 /2).

- respectively.

Let ABCD be a parallelogram in which the co-ordinates of the vertices are A (3,-4); B (-1,-3) and C(-6,2). We have to find the co-

ordinates of the forth vertex.
Let the forth vertex be D(x, y)

Since ABCD is a parallelogram, the diagonals bisect each other. Therefore the midpoint of the diagonals of the parallelogram will

coincide.

Now to find the mid-point P(x, y) of two points A(Xy, y1) and B(xy, ¥>).

we use section formula as,

+ Y11y,
P({E,y): (%7%)

The mid-point of the diagonals of the parallelogram will coincide.
So, coordinate of mid-point AC = Coordinate of mid-point of BD

Therefore,
z-1 y3) _ (36 24
22 ) 27 2
z-1 y3) _ (3 _
27 2 ) 27
Now equate the individual terms to get the unknown value. So,
X=-2
y=1
So the forth vertex is D(-2, 1)

A1 A1

R(82.53)
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e

But, it is a point on x-axis on which y-coordinates of every point is zero.

6A—3 _1
S 0= A=

Thus, the required ratio is %: lor,1:2.

Putting A = 1/2 in the coordinates of R, we find that its coordinates are (3, 0).

k:1
45, @ - o
Al-4, 3) P(a,~2) B(2, —4)
Let P divides the joining AB in the ratio k : 1
.". y coordinate of P = %;
- 2o
= -2k-2=-4k+3
=2k=5
= k=2
.. P divides the joining of A and B in the ratio of 5: 2
Now,
X Coordilr(;atse of P= %22(4)
=a=—
=a= %

46. Here (%, y) be any point on line formed by joining the points P and Q.Let it divide the line segment in the ratio of K:1.

LetPA:QAbeK: 1

p K : 1 0

e () 67

Where( %, y) represent point A.

Using intersection formula,

mry+nry
m+n
3k+2 24
1 11

= (3k+2)11 =24 (k+1)
= 33k +22 =24k + 24
— 33k-24k = 24-22
— 9k =2

— k=2

Thus the ratio in which line is divided is equal to k:1=2:9

—18+14 4
Alsoy = —F—=—g5

Thus y= — % which is coordinate of y.
24 —4

Therefore the ratio in which the line is divided by point ( TR

) is 2:9
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47. Let ABC be a triangle such that BC is along x-axis.

A(x, )

¥

\

- X
B (0, 0) Cxy, ¥q)

Coordinates of A, B and C are (X, y), (0, 0) and (x1, y1)

D and E are the mid-points of AB and AC respectively.

) 0 y+0
Coordinates of D are (%, yT)

= (5.

Coordinates of E are (

z+zy YTy
2 7 2

Length of BC = 4/z? + y?

|

—

ml,_.H

~
[

_|_

/N

NIS
N———

Hence proved that length of DE = % of BC

48. A

0O 10 units (=3, -1)

OA =10 units

= 0A=+/(2a—1+3)2+(7T+1)?
= 10=/4a® +4 + 8a + 64
Squaring 100 = 4a® + 8a + 68

= 4a%+8a-32=0

=a’+2a-8=0

= a?+4a-2a-8=0
=alat+4)-2a+4)=0
=@+4@-2)=0
c.a=-4,a=2.
B (X )
AQ1.2) 5.3 B (6, 7)
AP=2 AB

49.

AP _ 2

by Compodendo-Dividendo, 4B AP — (.2

= AP:PB=2:3

_ 2x6+3x1 and 1 — 2X7+3%2
- 2+32 ; y= 2136
1243 1446
rT=—= 3,y= — =4
P(x,y)=(3,4)

50. Given the line segment joining the points (-4, 7) and (3, -7).
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51.

52

Let the y-axis cut the join of A(-4, 7) and B(3, -7) at the point P in the ratio k:1,

. mzo+nry mys+mn,
Then, by section formula,| 2221 2771

m+n ’ m4n
. kx3+1x(—4) kx(=T7)+1x7
Coordinates of P = ,
k+1 k+1

_ (3k—4 —Tk+T
T\ k17 k1
But P lies on y-axis. So, its abscissa is 0.
L 3k=d g

Cktl T
= 3k-4=0
=3k=4

—4

= k= 3
Therefore , the required ratio is 4:3.
Given coordinates of the point P are (-3, 2).

4

P (-3,2)

Q (xy)

Let the coordinates of Q be (%, y)
Since Q lies on the line joining P and O (origin) and OP = OQ

By mid-point theorem

(z—3) (y+2)

= x-3=0 and y+2=0
Therefore, x =3,y = -2

Hence coordinates of point Q are (3, -2).
3

. Given coordinates of point P (— i) and coordinates of the line segment joining the point A (

47 12

Let the required ratio be k:1
mry+nyy my2+nz1]
3

Then, by section forrnula,[ T mn

k><2+1><% kx(—=5)+1x >
Coordinates of P = ,
k+1 k+1

1 3
B 2k+; 75k+§
- k+1 7 k+l
N < 4k+1 —10k+3)

2(k+1)" 2(k+1)

Given, coordinates of P = <%, %)

4k+1 3

2(k+1) ~ 4
=16k +4=6k+6

—> 16k-6k=6-4

= 10k =2

= k= %

So, the required ratio is 1:5.

13
272

) and B(2, -5).
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53.

54.

55.

56.
57.

58.

59.

60.

61.

/

B(1,-1) D (3. 0) c (5, 1)

Let A(-1, 3), B(1, -1) and C(5, 1) be the vertices of triangle ABC and let AD be the median through A.

Since, AD is the median, D is the mid-point of BC
z1+22 Y1ty

Coordinates of mid point are (—;—, —;

.". Coordinates of D are (ﬂ ﬁ) =(3,0)

27 2

So, Length of median AD = /(3 + 1)2 + (0 — 3)2

—Var+ (o

— V1679

=+/25

=5 units

Hence, median AD is 5

We have, P(-3, 4), Q(3, 4) and R(-2, -1).
.. Coordinates of centroid of APQR

_(=3+43-2 4441\ _ (=2 7
3 3 373

Coordinates of T = (ﬂ, ﬂ) — (%, %)

2 2

Coordinates of U = (7273 ﬂ) = (%5; %

2 72

Section C

The centroid of the triangle formed by joining the mid-points of sides of a given triangle is the same as that of the given triangle.

So, centroid of ASTU = (*?2 %)

Since, PQRS is a square
..PQ=QR=RS=PS

Length of PQ = 200 - (-200) = 400
.". The coordinates of R = (200, 400)
and coordinates of S = (-200, 400)
Area of square PQRS = (side)2

= (PQ?

= (400)2

= 1,60,000 sq. units

By Pythagoras theorem

(PR)” = (PQ)° + (QR)?

=1,60,000 + 1,60,000

= 3,20,000

= PR =,/3,20,000

=400 x +/2 units

Since, point S divides CA in theratio K : 1
Kzyt+zy Kyat+yr\ _
Tl Kol ) =(-200, 400)
K(200)+(—600) K(800)+0
K+1 ’ K+1

) = (-200, 400)
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62.

63

64.

65.

66

67.

68.

69.

N 200K—600 800K
K+1 ? K+1
800K

R 400

= 800K = 400K + 400

= 400K =400

=K=1

The distance between A and C
=/(8—4)2+(5+3)2=y4+8
=4/16 + 64 = /80 = 4+/5 units

) = (-200, 400)

. Let the coordinates of I be (x, y)

1:2

B(7,3) I(xy) C(8, 5}

Then, by section formula,
_ 1x842x7 _ 8+14 _ 22

le 542 33 546 s
_ 1x542x3 _ 546 _ 11
andy=—75—="" =7

. . (22 11
Thus, the coordinates of I is (y, ?)
The mid-point of A and C

(. 5) -6

Let B divides the line segment joining A and C in the ratio k : 1. Then, the coordinates of B will be (
8k+4 5k—3 _
Thus, we have (m, k+—1) =(7,3)
8ki+4 _ 5k—3 _
= 1 - /and ST =

Consider, %:7:>8k+4=7k+7:>k=3

Hence, the required ratio is 3 : 1.

. Point of intersection of diagonals is their midpoint

(1+7) (1+5)
So, [—2 » o ]

=43

Length of diagonal AC
AC=/(T-1)(7T-1)+(5-1)(5-1)
= /52 units

Area of campaign board

=6x4

= 24 units square

AB

Ratio of lengths = e

gl
ol

:4/52

I
D

8k+4 5k—3
E+1 7 k+1

).

20/20



