Chapter 12. Distance and Section Formulae

Ex 12.1

Answer 2.

Coordinates of origin are P (0, 0},

(8 P(0,0), Q5 12)
pQ:J(m—D)E +({5-0F =144+ 25=/165=13units

(b) P{0,C), Qf6,8)
pQ=J(6_ OF +(8—0F =36+ 64 =T00=10units.

(<) P(0,0), Q[S, 15)
PO= \[ ? 4(15-0F =BFF 225 =285 =17 units.

(d) P{0,0), Qf0,11)
PQ=\((D— 0f +(11-0f =121 =11units

(e) P(0,0), Q(130)
PQ=4{13— OF +({0-0f =163 =13units




Answer 3.

(a) A(p+q,p-q), B (p-q, pq)
ﬂB=J(p— q—pr]2 +(p —':|—|:=+q)2

=q.{-=|q2 +0 =2qunits

(b) A{sing cose), B{coss, —singe)
AE=.J(msE— nE)2 +(—sina— msﬂ)z

=+J00s? 6 + sin? 6 — 2cos8sin6 + sin? 6+ cos? 64+ 2cos8.5iNG

=~2units.
(c) Afsece,tang), B{-tang, sece)

AB=f—tare — secof’ +(sece— tanof’

=+Jtan?0 4 sec? 6 + 2tane seco 4 sec? 6+ tan 6 — 2t an6 secs
=+2sec? 0 + 2tanounits.

) A(sing — cosecs, cose — cots)
B {cos8 — cos ecs, — sing — cots)

AB=\kB —cosech —sing 4 msecﬂ]z +(-siné— coté— cose + mtB]E

=.J(c:osa— sina)2 +(-sing— msa)z

=yJcos? 6+ sin? 6 — 2c0s8:5in6+ SiN? 6 + cos? B4 2sinG cose
=42 units.

Answer 4.

Let the point on x-axis be (x, 0) given abscissa is -5,
- point iz P{-5,0)
Let(7,5)be point A

AP=J(? +5F +{5-0)°

=144+ 25
=.J169

=1Z2units




Answer 5.

Point on the line v = 0 lies on x-axis given absdssa is 1.
-point is P(1,0)
Let(13,— 9)be point A

ap= (13- 1F +{-9-0)

=144+ 31
=.275
=15units

Answer 6.

Point on the line x = 0 lies on given its ordinate is 9.
..point is P(0,9)

Let the point {12,5) be A,
AP=[12- OF +(5-9)°

=144+ 16

=./1560
= J10units,

Answer 7.

Let the points (5, a) and (1, -5) be P and O respectively.
Given, PO = S units

J5- 17 +(a+ 57 =5
squaring both sides, we get,
16 + &% + 25+ 10a=25

= & +10a+16=0

= & 4 8a4 Zad 16=0
=:.~[a—|— 8:][.34—2:]:[]
La=—8-=2




Answer 8.
Let the points (m, -4 and (3, 2)be & and B respectvely,
GiuenAB=3\f§ units
‘j(m —3F +{-4-2F =35
squaring both sides

me —6m4 94 36=45

= m° —6m=0
=;am[:m—6}=D
=m=0 ors,

Answer 9.

P (&, b)

A6, -1) B (5, 8)

Given, PA = PB
. PAZ =PB*
2 2 2 2
= (a—6) +(b+1F ={a— 5F +{b— &)
=& +36— 12a+b® +14b=c +25—10a+b° + 64— 16b
= —Za+1sh —52=0
= —g459b - 26=0
= =9 — 26



Answer 10.

M (%, v)

R (0, 9) T(14,11)

Given, MR = MT
- MRZ =pT?
(<= OF +(y = o =(x— 14 4y - 11
%2 4 vZ 48118y =xZ + 196 - 28x+ v2 + 121 22y
81— 18y =196 —28x 4+ 12122y
28x — 18y + 22y =196+ 121 - 81
28x + 4y = 236
fHty —58=10

Answer 11.

Plies on y-axis and has ordinate
- P{0,5)
Oliesonx — axis and has an abscissa

- Q{12,0)
PQ:J{iz_ 0)° +(0-5F

=./144 4 25
=./169
=13units.




Answer 12.

Plies on x-axis and Qlies on y-axis
Let abscissa of P be x then ordinate of Q iz x-1.

APl 0), Q0 k- 1)
GivenPQ=5units

Jx = OF +{0— x+ 17 =5
squaring both sides

%% 4 x% £ 1-2x=25
2x% — 2w — 24=0

%% _x—12=0

%2 — 4x +3x — 12=0
(x— ) {x+3)=0
x=4dor—3

Coordinates of P are (4, 0) or (-3, 0)
Coordinates of Q are (0, 33 or (0, -4,

Answer 13.

Let the point on x-axis be P (x, 0),
P(x, 0)

A, {5.1 4:' B {_2.1 3]

Given,

PA =PE

PaZ =pB?

(x = 5F +{0— 4" ={x+2F +{0- 3
% 125 10x+ 16=x" 4 4+ dx + 9
= — 1w - 28=0

= 1w =282

= =2

.. The point on x —axis is(2,0)



Answer 14.

A (-4, 3) Let the other pointB (x, 9).
Given, AB = 10 units

\[{—4— xf +(3-9¥ =10

squaring both sides,

= 16+ x 4 8x + 36 =100

= 2 + Bx — 42=0

= %% 4 12% — 4x — 48 =0

= x{x +12)— 4{x + 12)=0
=[x — 4} {x+12)=0

= x=4or — 12

The abscissacof otherendisdor — 12,

Answer 15.
A (51 5)! B '::3! 4); c [_?l '1}

“‘B=*J(5‘312 +(5- 4ai=\4"m=--.~’5_unibr==
3C=y{3+7F {4+ 1ff =100+ 25 =5{Bunits

0Cm {5+ 7F +(5+ 1 =I44+ 36 =65 units
8B +BC=+5 + 5/5=645 =AC

AB+BC=AC
ce, A.B andC are collinesr points

P51, Q33 R(.3

PQ=y5-3F +(1- 2P =4+ 1=+Sunits
qa=\’[3- 1 +(2- 32 =Ja+ 1=~5unis
PR=y5- 1f° +{1— 3P =JT6 + 3=y urits
PQ+0QR=y5+5=2/5=PR

~'PQ+ QR =FR

~P, Q@ and R are cdlinear points

M4-5), NLY, S(27)

MN=\J{d - 1" + {51 =B+ FH=3/Bunits
NS=yJ{1+ 2 +(1 - 7f =B+ 36 =3/Bunits
MS=y[4+2)° +(-5-7F =36+ 144 =65units
MN4NS=3/5 + 35 mb B=Ms

= MN 4 NS =MS
;. M NandS are adllinea points




Answer 16.

TTTCA(S, 12)
i “,

r

/ SN

: B(11, 3)
\ 9
™ NS /

M (0, 14)
Let O (x, v) be the centre of the circle.
OA = OB (radii of the same circle)
=+ 0AZ =0B2

(x—8F + (v - 1P =(x - 11f +{y-3F
=3¢ 4 64— 16X+ V2 + 144 — 24y =x2 + 121 — 22¢ 4 v° + 9— 6y
= 6x — 18y 4 78=0
= x=-3y+13=0 ... (1)
similary, OB=0C
. CB2 =0C2

(x— 1% +(y-3F =(x- OF +(y-14F
= %2 + 121 - 2%+ y2 + 9—6y=2° + ¥ + 196 — 28y
= —22% + 22y — 66=0
=—X+y-3=0 .. (2]

x - 3y +13=0 cenf1)
sdving (1) 8(2) we get,
—2y+10=0
= y=>
from (1)
X—=15413=0
= xX=2
Thus, coordinatesof Oare (2, 5)

Radius=y{2— 8P +(5— 12 =36+ 45=+B5units




Answer 19.

0 ({8, 5)

Given diameter of the circle = 20 units,
sradius=10units

OP =10

Jx+1-8?2 +{x-4-5F =10
squaring both sides,

%% 4+ 49— 14x 4+ x® =81 —18x =100

= 2x° —32x +30=0

= x¥ _ 16x 4+ 15=0

= %° — 15x — x4 15=0

=[x —15) (x-1)=0

=x=150orl

Coordinatesof Owhenx=15are(16, 11}

Coordinatesof Owhenx=1are(2,- 3)

Answer 23.

A (6, -1)

/ \
C(1,3)

AB =\[{6—5}2 +(-1-8F =J1+81=B2units

BC =yf{5— 1F + (5 3)? =JT6F 25 =F units
AC=[1-6F +{3— 1)° =yB5+ 16 =Al units

.+ BC=AC,

;oA B oand Carethe vertices of anisosceles triangl e,

B (5, 8)




Answer 24.

P(1,1)

R(4, 6) Q (-4, 4)

PQ=y1+4F +(1— 4F =25+ 9=+3Aunits
QR:J[_4_4)2 +{4-6)° =B+ 4=-F68units

pR:\,(4_ 1 + (6 - )2 =48+ 25 =+3aunits
o POQ=0R,

P, Q andR arethevertices ofaniscsceles triangle

Answer 25.

A(-2, 1)

B (0, 3) C(-1,4)

AB:J[—2—0)2+(1—3]2 At d=yBunits
BC:J{1D+ 1 +(3- 4 =JT+ 1=-Lunits
AC:J{-EH)E +(1 - 4F =1+ 3 =Ji0units

AB® +BC®=842=10
ACE =10
. ARZ 4 BCE =ac?
A, B and C are thevertices of aright angled triangle.



Answer 26.

A (7, 10)

C (3, -4) B (-2 9)

AB:J(? +2F +(10-5)° =81+ 25=+106units

BC:J(—E—E)E +(5+ 4° =P5+81 =106 units

AC=A7 - 3F +{10+ 4 =167 196 =212 units
-+ AB=BC

. ABCis anisceceles triangle.

ABZ? +BCE =100+ 106 =212

A2 =212

- AB® 4 BCE =ACT

S ABCis also aright angled triangle.



Answer 27.

P{1, 1)

/\

\1
/ \
Q(=+3, ¥3)
PQ:J{H— 2\ +[1—J§)2 =J4+ 4=Bunits
QR:\((_5+ iF +(V5 + 1 ={FFa=Bunits
PR=y{~1- 17 +(~1 - 1ff =&+ d=-Bunits

-+ PQ=0R=FR
.. PQR. is an equilateral triangle

R(-1,-1)

Answer 28.

A (0, 3)

B (4, 3) c e a<2h)

AB:J{D—«:L)E +(3-3F =4units
BC:J{-ﬁL—E]E +(3-3-28) =JaF 12=4units
AC:J{E—O}E +(3+23 -3 =yAF 12 =4units

o AB=BC=AC
.. ABCisan equilateral triangle.




Answer 29.

ALS) 3) B (1,2)

D6, -1) C (2, -2)

AB:J{5—1)2+(3 2¥ =16 +1 =17 units
BC:J(1_2)2+(2+2)2 =1+ 16 =417 units
CO=yf6 — 2 +{-1+2F =16+ 1=417 units
DA:J(6—5)2+( 1-3F =1+ 16 =«/I7 units
AC=,[5-2F +(3+2F =B+ 25=3units
BD = {6 — 1 +{—1 -2 =25+ 2 =B4units

AB=BC=CD=DA and ACZ =BD
s ABCD s asquare,



Answer 30.

A4, 6) B(-1, 5)

O (3} 1) C (_2.' D:'

AB=\[4+1f +(6— 57 =25+ 1=2Bunits
BC= J 1+2) +( ) =J1+25 =26 units
=J{-2-3F +{0- 1 =B5+ 1 =26 units

A=,l(3- 42+(1 6) =1+ 25=-26 units
\[(4+2 6 — 0f =536+ 36 =362 units
BD=+f{—1-3) +(5—1)2=M=16¢§umts

- AB=BC =CD =DA and AC£ED
. ABCD is a rhombus

Answer 31.
D(4,5) C(7,7)
A (0, 0) B(3 2)
AB=y(3- OF +(2- OF =81 4 =+T3units
BC:\[(B 7F +(2-7)F =16 £ 25 = A units
=\[{? 4 +(7 - 5 =5+ 4=413units
DAzJ{ﬁL—D +(5-0F =16+ 25 =J41units

-~ AB=CD and BC=DA
. ABCD is a parallelogram,



Answer 32.

A0, 2) B(1,1)

D (3, 5) C(4 4)
AB =0 - 1F +(2— 1F¥ =2 units
BC=4{1— 4 +({1— 4 =32 units

AC=y{4— OF +({4-2f =20=25units

BC=4(3— I +{5— 1F¥ =20=2/5units
- AB=CD  and BC=DA

Also, AC=BD
. ABCD s arectangle,

Answer 33.
P(a, b) Q (a+3, b+4)
S (a-4, b+3) R{a-1, b+7)

PQ=(a+3—-af +({b+4—b)¥ =5+ 16 =Sunits
QR=J(E+3_5+1)2 +{b—4—b—7) =16+ 9=5units
RS={a—1-a+4F +{b+7—b—3F =B+ 16=5units

5P=J{a— 4-&f +(b+3-bf =16+ 9=5units

Zince the opposite sides of quadilateral PORS are equal,
therefore, itis a pardlelogram.




Answer 34.

A I:D.l _4:| B (6.' 2:‘
D(-3, -1) C{3,5)
AB =4[(6 — 0)° + (24 4" =642 units

2 -5 =32units

(5+ )% =62 units
(—1+4F =32 units

AC=(3- 0P +(5+ 4F =3 units

1
i
p=
I
|
(-
o
i

BO=A{6+3F +{2+1f° =3/I0units
- AB=CD and BC=DA,

Alzo AC=BD

o ABCD s arectangle,



Answer 37.
Al 1)

C (% ) B, ~1)

ABC is an equilateral triangle.
2 AT =BG and AB=BC

= AC2=BC®  and ABZ =BC?
(x = 1) +(y = 1) =(x+ 1 +(y+ 1

2 +1—2x+y2+ 1—2\,.f=:><:E +1+2::c:-|—~,.rE + 142y
= —dx — dy =0
= —dw =4y

= K= S 1

(14 0F + A+ 1P =[x+ 1) + (v + 1)°
= 8=x" + 14+ 2x+vy° + 142y

= 8=y® +1-2y+y" + 142y

= 2y —6=0

=:-~,,f2=3

= yzzlzﬁ

from(1)

g U



Ex 12.2

Answer 1.

A(3 -3) 1 2
'Pf,r:, W)
Let the point P divides the line segment AB in the ratio 1:2.
». coordinates of Pare
=1x6+2x3=4
142
=1x9+2x—3=
142

B (6, 9)

X

1

Y
(b)
2 >
I R T
Let the point P divides the line segment MNin the ratio2: 5.

. coordinates of P are
w_2X3+45x-4 _-14 _

N(3, 2)

—2
243 7
2x24+5x-=5

= =—3
Y =">515
(c)

3 4
5 (2.- 6) F' |: x,u ":,-":I R (9; _Sj

Let the point P divides the line segment SR in the ratio 3:4.
-, coordinates of P are

x=3:9+4x2_

3+ 4 =>
_3x—E+4xE_D
= 3+ 4 =
(d)
D['?Jgj‘:* - ? EL].SI,‘;.J
P(x, y)
Let the point P divides DE in the ratio 4:7.
. coordinates of P are
_4x 1547 x-7 _
X= a7 =1
_4:—2+?x9_5

447



Answer 2.

A = = B (3, -2)
(-3, 7) P(x, v) Q(a b)
Let P (x, v)and Q (a, b) be the pant of risection of the line segment
AB.
AR PBE =12

Coordinates of P are

><=1><3—|—2><—3=
142

=1x—2+2x?=4

142

F’{— i 4]

ADOB=2:1

coordinates of Q are,

a:2x3=1x—3:1
241

Zdxw— 17
b= 51 =1

Q(1, 1)
.. The points of trisection are (-1, 4)and (1, 1).

Answer 3.

(3, 3) Axy)  Bab @?)

Let & (=, v) and B (a, b) be the points of risection of line segment MM,
MA AN =11 2
-, coordinates of A are,
1w 4+2=3
=t R ]
T
_1x9+2x—3_1
= 115 =
A(-’il, 1}
Alzo, MB BN=2:1
coordinates of B are,
Zxb41lxa
=—=5
T2
x99 4 1x -3
b= =5
241
B(S,5)
points of trisection are {4, 1) and {5, 5).




Answer 4.

A K 1
(-3, 1) P2, 4)

Let the point P divides AB in the ratio k: 1,
Coordinates of P are,
k-3

B(7,6)

But given, P(x, v)=P{2 4)
7k -3

e k41
=Xk t2=7k -3
=5 =8
=k=1
k t1=1:1
_Bk+1
k41
4 d4=6k +1
= 3=k

or

Answer 5.

s k. 1
o R(L5) TS 13)

Let R divides the line segment ST in the ratio k: 1,
Coordinates of R
Ri{x, y¥) =R(1, 5)
Sk—2 13k -1
R =R (1,5
I k+1' k+1” 5
HK-2_y
k41
S —2=k4+1
A =3
3
k==
4
Hence, required ratiois k1 1=3: 4,




Answer 6.

M . . . N (7, -2)
r:'j-.' 1|:|j A (x.l ":-'rj B I:E, bj C IIP'J Q:I

Given, & (x, v), B (&, b)Y and C(p, q) divides the line segment MM in
four equal parts. B in the mid point of MM, i.e. MB:BMN = 1:1
Coordinates of B are,

2 ! =
A s the midpoint of MB ie MA:AB=1:1
coordinates of & are,

A, y]:,&[%, 421[:']:,&(1, 7)

Cis the mid point of BN ie BC; CN=1:1
347 4-2

CJ :c—a—:CEJl

p.9=c[22. 457 —cis

B{a,b]:B[? —1 -2+ 10]25{& 2

2
Hence, the coordinates of A, B and C are (1,7),{3, 4) and (5, 1) respectively.

Answer 7.
A = I B (5, 6)
(-2, -3) P(x, 0)
Let the point on x-axis be P (x, 0) which divides the line segment 4B in
the ratiok: 1.
Coordinates of P are
>{_5&4-2 Bk -3
T k41 T K41
= D=k -3
k=l
2

Hence, the required raticis 1: 2.



Answer 8.

P k2
(4, -6) S(x, 0)

Q ('3.1 8:'

Given PQ is divided by the line Y =0 i.e, x-axis.

Let S (%, 0) be the point on line ¥ = 0, which divides the line segment
PQ in the ratio k: 1.

Coordinates of S are
-3+ 4 gk —6&
—_— |:|=
: k+1 * k41
=& =5

:;-k:g
4

Hence, the required ratic is 3. 4,

Answer 9.

A, K i 1
(2, -1) P (0, v)

Let the point P (0, v) lies on v-axis which divides the line segment AB
in the ratio k: 1.

Coordinates of F are,
— et J H—1
5 k41 ' y=k+1
= k=2
2
5
Hence, the required raticis 2. 5,

B (-5, 6)

= k=

Answer 10.

K { )

Let P (x, 0) be the point on liney = 0.2, x-axis which divides the line
segment AB in the ratio k: 1.
Coordinates of P are
_=k+2 _6k-4
k41 T k41
= =4
2
3
Hence the required ratiois 2 3.

= =



Answer 11.

k 1
P47 5(0,v) QLS

Let S (0, v) be the point on line x = Oi.e. yv-axis which divides the line
segment PQ in theratio k: 1.

Coordinates of 5 are,

0_1314—4 \],_D+?

k41 k41
= F =4
4
k== -(1)
7
=+
=23

Hence, the required ratiois 4: 3 and the required point is S{0, 3).

Answer 12.

k 1
Al-1, 4) |5(1, a)

Let the point P (1, a) divides the line segment AB in the ratio k: 1.
Coordinates of P are,

k-1

k41

=k 4+ 1=4dk -1

= 2=3k

<

='ral«:=§ 1)
-k +4

B (4, -1)

=d

g 3 [From (1)]

10
=—=2
= d 5

Hence, the required ratiois 2. 3 and the value of ais 2.



Answer 13.

4 1
A(-3,-10)  Pix, v)
Given: —FPB . AB=1:5
S FBRPA=1:4
Coordinates of P are
{x, )2[4:»«:3—3}4::«:2—1(]]_[9}—_2]

5 5 5 5

o[22
5" 5

Answer 14.

B(3 2)

K 1
Y EIE ) R v— B (1, 6)

Let P (-2, v) be the panton line x which divides the line segment AB
the ratio k: 1.

Coordinates of P are,

=y=3

Hence, the required ratio is 4. 3 and the point of intersection is (-2,
3.



Answer 15.

k 1
F(6,5) R(x,-1) il
Let R (%, -1) be the pcint on the line v = -1 which divides the line
segment PQ in the ratio k: 1.
Coordinates of R are,

><=_2k+6 _1:—1ﬂ<+5
k+1 k+1
3
23+
><=3—, Sk =1==11k+5
— 41
5+
=;s><=_6—8|_3[:I = 10k =6
5]
=3 |~<,=— i 1
X k== (1)

Hence, the requiredratiois 3:5 and the point of intersection is {3,— 1}.

Answer 16.

p (-5,6)
R(O,¥)
Q(3,2)

R{O,v) is the point on the v-axis that divides PQ.
Let the ratio in which PO is divided by R be m:n.
Mow, R0, (v )=0-56) and (x.,v,)=(3,2) and the ratiois m:n.

D:mxg+r‘|x1
4
=;‘[:]:3[71—511
m4n
= 0=3m-"5n
= 3m =N
m_5
no 3

=m:n=5%3
=PR . RQ=5:3



Answer 17.

1 2
: C

A(2,5) B (1, 0) (%, ¥)
Given AC:AB=5:1
AR BC=1:2
Coordinates of B are

w4 < W4+ 10
1= 0=

3 ! 3

J=x+4 O=vw 410
x=—1, y=—10

Hence the coordinates of C are (-1, — 10},

Answer 18.

& 1

= B(7, 12
A7) Q) Wkl
AQBO =41
Coordinates of ( are
AwdiFlusd dxl1241x7
= =05, 11
Q)= L2, 2B _ofs 11y

Thus the coordinates of Q are (6, 11).
AQ = \[(2—6)2 +(7-10* =616 =4p
BQ:J{?—5)2+(12—11)2 —JI¥1=42

= AQ = 4BQ




Answer 19.

P(-6,9) Q (12, -3)
\ i
st /
M /N
G
1\ / 1
A" .
0(0,0)

Itis given that Mdivides OP in the ratio 1: 2 and point N divides QQ ir
the ratio 1. 2.

Using section formula, the coordinates of M are

(—640 940 _

33 |3

.

Using section formula, the coordinates of N ae
(1240 =3+4+0)_,, _
———3 =41

.

Thus, the coordinates of M and N are (-2, 3) and (4, -1) respectively.

MNow, using distance formula, we have:

PQ = f—6- 122 +(9+3F - 324+ 144 - J4E8
MN= f4+2F+(-1-3F = 36+ 36 = J52

It can be cbserved that:
PQ = /468 = Gx 52 = 3452 = 3MN

Hence, proved.



Answer 22.
A P Q
(-3,10) (% 0) (0, v)

B (6, -5)

Let the coordinates of two points x-axisand y-axisbe P (x, 0)and Q
(0, v) respectively. Let P divides AB in the ratio k: 1.

Coordinates of P are
_fek—3 —sk+10

I::'(:'c’t’]_p[k+1’ k41 ]
_—=%k+10

=+0= k+1

= k=10

= k=2

Hence P divides AB in theratio 2: 1.
Let Q divides AB inthe ratiok, : 1.
Coordinates of Q are,

eky —3 —-Sk;+10
Qe =o 7 )
6k, -3
'
= 0 -]
=I-E(1=3
=ﬁ-k1——

Hence Q) divides AB in the ratio 1: 2
Hence proved, P and Q are the points of trisection



Answer 23.

=
iy - Q
10, -4) (x,0) (O,¥

B (5, 8)

Let P (x, 0) lies on the line y = 0i.e. x-axis and divides the line
segment AB in the ratio k: 1.

Coordinates of P are,
[k —10 &—4
p[x'U)_P[ k+1 ' k+1
k-4  %-10 _
= 0= T K+l
sé-m
T (from(1))
2
1
==-k=§ oofl), x=-5

Hence P{-5, 0) divides AB in the ratio 1: 2,
Let Q (O, y) lies on the line x=0ie. y — axis and
divides the line segment AB in the ratioky : 1.
Coordinates of Q are
Skq—10 8ky — 4
DJ = :
Aov)=2 ki+1 " kg +1
_5(1 —-10 _3{1 -4
kg1 Y= ky +1
8(2) -4
= ; =10, y= 21 (ﬁ.omP)]
=k;=2 ..[Q v=4
Hence, Q[0, 4) divides in the ratio 2: 1,
Hence proved P and ) are the points of trisection of AB.

0




Ex 12.3

Answer 1.
(a)
Al4,7) Plxv) B(10,15)

Coordinates of P are

d+ 10 7+ 15
Plx,v)l=P i
(%, ¥) [ = A ]

=P{7,11)

(b)
P(-3,5) Rix,y) Q(9,-9)

Coordinates of R are,
R i) R(_3+ 4. 5 9]

=R(3,-2)

o o

(c)

Mia+b,b-a) olx.y) N{a-b,a+b)

Coordinates of O are,

D(x,y]l=(]{a+ Braca=i b g a+bJ

2 b 2
=0(a,b)
(d)

A(3a-2b,5a+7h) CXY) Bla+4b,a-3b)
Coordinates of C are,
D(x,y]=C[a+4b+35_33,a_33+55+ ?b}

2 2
= C(2a+b, 3a+2b)
(e)
P{a+3,5b) Rix,y) Qi3a-1,3b+4)

Coordinates of R are,

R(x,y]=R{a+3+ Sa- 1}5b+3:1+4]
2 e

=R(2a+1,4b+2)




Answer 2.

& » &
A(-2,0) P(6,3) Blxy)

Coordinates of P are,
P(E, 3 = F’(_2+ w O+ y}

2 - 2

6ie —2+:><J
2

= 12=-2 +x, ¥ =0

= x =14

Coordinates of B are(14,6).

3=

[~

Answer 3.

® % 2
Alx,0) P(4,-3) B{O,y)

Coordinates of B are (14,6)

Let A(x,0) lies on x-axis and B(0,y) lies on y-axis, given AP : PB =1 :
1
Coordinates of P are,

P(4,-3) = P x+DJD+y
2 <
R
= =
x=8, yv=-6

Co-ordinates of A are (8,0) and B are (0,-6)

Answer 4.

o & L
P{'s;x} {]-_[1{._:.!'] H{la_a}

Given PQ =PR,i.e. PQ: QR =1 :1
Coordinates of Q are,

=52 -3+x
ql':-"'.l?)=Q[ > ' > J

-3+ x

¥ =l ke

vy =-2, 14=-3+4x
17 =x

The values of x and y are 17 and -2 respectively.



Answer 5.

Al-4,-4) Blx.y) C{a,2)

B

C
=08 cBE =1 7 1
Coordinates of B are,

Btz Bl B[_4+ .ElF -4 EJ
=2 =2

_2=—4+.5|I o
=

A=-4+a ,;h=-4

The values of a and b are 0 and -1 respectively

Answer 6.

P{2,m) R(3,5) Q(n,4)

Given : PR:RQ=1:1
Coordinates of R are,

|:{(3}5)=R[2+r‘“rn+ 4]

2 =

B=2+ﬂ . B o+ <l
=2

6=2+n , 10=m+4

n=4 m=06
The values of m and n are 6 and 4 respectively.

Answer 7.

L & &
Alp,2) cl(2,q) B(3,6)

AC:CB=1:1
Coordinates of C are,

C@’q}=c[p+3 2+5J

T

p=1,0=4

the values of p and q are 1 and 4 respectively.



Answer 8.

A1) B(7,11)

Let O(x,y) be the centre of the circle with diameter AB,
-. Ois midpoint of AB

L8, AD;0B=1:1

Coordinates of O are,

e D[Bj, 1+211]= o5, 6)

Thus, the coordinates of centre are (5,6).

Answer 9.

A(1,4) Blx.y)

0O is the centre of the circle with diameter AB.
AR OB =1 :1
Coordinates of O are,

l+x d+y
el ;
o3,6) [2 }

2

Coordinates of B are (5,8)

Length of AB = J(5- 1)+ (8- 4F

= /16 + 156
= 4u'f§14nits



Answer 10.

We know that in a parallelogram, diagonals bisect each other,
- midpoint of AC = midpoint of BD

O 6+8J—2+6 _0 ><+3Jy—2
2 2 2 2

_6+8=><+3—2+6=y—2
2 I B

ld=x+3 4d=yw-2
x=11, v =&

the coordinates of the fourth vertex D are (11,6)

Answer 11.

P(-2,5) Q(3,6)

5(-9,2) R(-4,3)

Coordinates of midpoint of PR are (_22_ 4, 5;3

J 1LE. (-3.4)

Coordinates of midpoint of QS are (_95 3, EJ;SJ Le. (-3,4)

The midpoint of PR is same as that of QS, i.e. diagonals PR and Q5
bisect each other.
Hence, PQRS is a parallelogram.



Answer 12.
A(4,2) B(-1,5)

(-3.2)

D{a,b] Clxy)

Let the coordinates of C and D be (x,v) and (a,b) respectively
Midpoint of AC is O coordinates of O are,

Oy D[4+ ::a:J =+ yJ
= £

_3=4+XJ2=2+3«*
=, B
6=4+x, 4=2+y

x=-10, vy =2

C(-10,2)

Similarly, coordinates of midpoint of DB, i.e. O are,

a-1b+5
e
-32)- o[22, 22 5]

a—1 Eri i
gt =

e A SN 5
ST

D(=5, =1)
Thus, the coordinates of the other two vertices are (-10,2) and (-5,-1)



Answer 13.

Al8,5) B(-7,-5)

Dl:xa'l!'r} c{-EFSJ
we know that in a parallelogram diagonals bisect each other
~ midpoint of AC = midpoint of BD

o(85 5+5)_g(x=7 ¥-5
Z - P Z. ¥ D
§-5 x-7 545 y-5

2 2 2

o
e N T S
2 2 ! II:"II

A B PR b
Coordinates of fourth vertex D are (10,15)



Answer 14.

BX:Y:  Ra2) CX3, Y5

Let A(xy,v1), B(x,v,) and C(x,,v,;) be the coordinates of the vertices
AABC,
Midpoint of AB, i.e. D

=nlXxt* Y1t¥a
D(2,1) = D(Xp%, YitYz)

2a xl;"‘a! ""1*2"'"'1- -1

Xy Xpmd4=1) v +y,=-2-+2)
Similarly,

Xp+ Xg=—-2-—(3) vy +y;=8-+4)
Xz+ Xg=—4-—(3) yz+yy3=4-—6)

Adding (1), (3) and (5) Adding (2),(4) and (6)
AX, + % + %)= -2 Ay + Yo +¥g) = 10
Xy + Xg + Xy =—1 Vit Va+tYgmD

4+ X, = =1[from(1)] =2 + ¥g = Jfrom(2)]
Xy = =5 Ya=7

From (3) From (4)
X,—Dm—-2 y,+/=8

X, =3 y, =1

From (5) From (6)

Xy =5 = —4 Yo+ 7 =4

Xa =1 ¥y = =3

The coordinates of the vertices of AABC are (3,1), (1,-3) and (-5,7)



Answer 15.

QXY F(4.-3) RX:, Y5
Let P(x,, v,), (X, ¥o) and R(x,v,) be the coordinates of the verti
of APGR.

Midpoint of PQ is D
D(—z,BJ-D("‘ X2 2 "’E]

2 2

X1+X o Yit¥e o
2 4 2

X+ Xg = =4=—(1),y, + ¥o = 6-+2)

similarly,
Xz+ Xg=8——3),¥;+¥3=—6-—(4)

Xy + Xg = 8- —(5),¥; + Y3 = 10-+6)

Adding (1), (3) and (5)
AKXy + Xy + %)= 12
X, + X, + Xy =6
-4+x, =6
X, = 10

Adding (2), (4) and (&)
Ayy+ Yo+ ¥g)= 10
Yi+Ya+Yg=S

6+ Yym5

¥a=-1



Answer 16.

"I:I"x:ryi

B X2  g12) CX5, Y5

let A(x,, v, ), B(X, ¥5) @Nd [x,,v,) be the coordinates of the vertces of
AABC,
D is the midpcint of AB<

-3 :)-E{ﬁ, @]

X1+ %3 g ¥itVa
2 2




X+ Xp==6---(1) Yi+yz=4---(2)
Similarly

Xp+ %= 2-==(3) Va+ Vg =—4--=(4)
Xy + Xg = 10-=-(5) Vi+Ya=12---(6)

Adding (1), (3) and (5)
XXy + X3 +%)=6
X+ % +%=3
-6+x, =3

¥ =9

From (3)
xz + g- 2

From (5)
X, +9=10
Hl— 1

Adding (2), (4) and (6)
A+ Yo+ ¥a)=12

Yi+ Yo+ Y= 6

G+ yy=6

Yy= 2

from(4)
y;= -0

from(6)

v +2=12

¥y =10

The coordinates of the vertices of AABC are (9,2), (1,10) and {-7,-6



Answer 17.

A(7,3)

B(S,3) 21

we know that the median of triangle bisects the opposite side
+Bp:BPE=1t1

Coordinates of D are,

5+3 3-1
Dix,v)=D sl 53 22
()-0( 222,25 - nr4 )

Length of median AD = {7 - 47 + (-3~ 1 = 9+ 16 = \[25 = 5units

Answer 18.

A(3,-5)

Ox.y.2)

C(10,-2) B(-7.4)
Let O be he centroid of AABC.
Coordinates of O are

O(x.y, 2) = [;{3"’ 1D—?J—5+ 4—2}
3 &

= 0(2,-1)



Answer 19.

Al1,4)

G(0,0)

Clx,y) B(3,1)

Given the centroid of AABC is at origin, i.e. G(0,0).
Let the coordinates of third vertex be (x,vy).
Coordinates of G are,

G0 D)=G[1+ S+x 4+ 1+ *,,IJ

= ¥ B
D=4+X,D=5+v
= =2
- -4y--5

Coordinates of third vertex are (-4,-5)

Answer 20.

Al4,2)

E{x.y)
|Gfa,b)

C(1,1) B(-2,-6)

let G(a,b) be at centroid of AABC,
Coordinates of G are,

qab)- (22t 20 a -

Let CE be the median through C
fAEEB =1 71
Coordinates of E are
4-2 2-6

Elsiwr=F Zi=pE = = Ff] -2
(%,¥) [ = e ] (1,-2)
Length of median CE

= Jil- 1P+ (2- 17

e

= Zunits




Answer 21.

P(5,1)

G(x,y)

R(1,1) Q3.4)

let G(x,y) be the centroid of APQR
Coordinates of G are,

5+3+1 1+4+41
=03
Q)= 62308, 1
= G(3,2)
Answer 22.
Pix,y)
G(2.5)
R(7,8) Q(-6,5)

Let G be the centroid of APQR whose coordinates are (2,5) and let
(x,v) be the coordinates of vertex P.

Coordinates of G are,

x=—6+7 v+ 54+8
25)=0 )
a25)- (X2 rt
2_>c:+15_y+13
g & 3

6=x+1, 15=y+13

Xx=5 y=2
Coordinates of vertex P are (5,2)



Answer 23.

A(-1,4)

G(0,-3)

C(x,¥] B5:2)
Let G be the centroid of AABC whose coordinates are (0,-3) and let
C{x,y) be the coordinates of third vertex

Coordinates of G are,

“1+5+x d+2+ v
0-31=3G y
(0, -3 - o 122 Y
4+ % &+ <4

0= i

3

Xx=-4,yv=-15
Coordinates of third vertex are (-4,-15)

Answer 24.

Let ABC be a triangle

The midpoint of whose sides AC, AB and BC are D, E and F
respectively.

We know that the centroid of ADEF. Let G{x,y) be the centroid of AABC
and ADEF

Coordinates of centroid 3 are,

1+3+2 2+4-3
¥, =103 ,
ax, ) [ : . J

= (5(2,1)



Ansv!er 25.

A(-4,2)

C(-2,-4)

BAG Fip.a)

Let D, E and F be the midpoints of the sides AB, AC and BC of AABC
respectively.

- AD DB =BF ‘=38 “EC="1: 1
Coordinates of D are,
O-4 2+ 2

D(x,y]=D[T, =

J=Db22}

Similarly,

E(ab)= E[Lf,%‘] Bl )

and,

0-2 2-4
Fi =i | s SN = o I
(p,q) (2’2} ]

Coordinates of centroid of AABC are,
_ [—4— 2+0 2-4+ EJ - (=2,0)

g ¥ 3
Coordinates of centroid of ADEF are,
_ (—2— Gl Pl 1} _(=2.0)

3 " 3

Thus, the centroid of AABC and ADEF coincides with the centroid of
ADEF



Answer 26.
Al-5.4) Dix,y)

8(-1,-2) C(5.2)

AB = f-1+ 5P+ (-2~ 4F = J16 + 36 = J52nits
BC = f(-1-5F +(-2-2F = /36 + 16 = S2units
AC=J5+57+(2-4F = f100+ 4= 104

AB* +BC* =52+ 52= 104

ACE = 104

- AB = AC and AB2+BC? = AC®

- ABC is an isosceles right angled triangle.
Let the coordinates of D be (x,y)

If ABCS is a square,

Midpoint of AC = mid point of BD

o('5+5 4+2J=D(x—1 y—EJ

2 P 3 =
=1 W= 2

0= 3=
g 2

x=1,yv =8

Coordinates of D are (1,8)



Answer 27.

A(2,-2)

B(8,-2)
OA = OB [radii of same circle]
- 0A% = OB?

fae2 -2 ela~ a2 =gl -8 sla—ta2l
a+(a+1rF=(a-6r¥+(a+1)

T G s I
125 =36
a= 3

Answer 28.

Al-2,0)

Cla,b) Bl0.a)
Coordinates of G are,

A, G(—EH O+ EJD+E+bJ=G(D,a+bJ

3 3 3

2
G&2=(D+aj2+[a;b—[]}

GAZ 962+52+b2+25b= 102 + b* + 2ab
9 9




z2
GBE={D—D)2+[a+b—aJ

GBE=[b—25J2=b2+4az—4ab
3 g

2
G2 =(D—a)2+[a;b —I::J

Gcz=ag+(a—2bf= S gt dgls
3 9

105 + b* + 2ab + b% + 45 — dab + 108° + 4b? - 4dab
g

GA% 4 CB2 4+ GC% =

24a* + 6b® - Gab
o

GEA° 4 R+ Gt %(8&2 2 =2ah Y= (1)

AB% sl—a= 0P D=~al s 29
B e (= afyda+ i r=gse et + o 2abe Sofuh™= 24b
AC? = (—a-aF + (0-b? = 4a? + b?

AR B L AL T O YR = Dl 48T B
ABE L BCE L AL = B 5% - el - = (D)

from (1) and (2]
GAT + GB® + BC* = %(ABZ + BES A0



Answer 29.

A(2,5)

C(-2,6) Bl-2.4)

AB = f(2+ 2P+ (5-4F = JI6+ 1= 17 units
BC = f(-2+ 2+ (4-6)° = JO+ 4 =2 units
AC= 2+ 2P +(5-6F = JI6+ 1= 17 units

It can be seen that AR = AC.

Hence, the given coordinates are the vertices of an isosceles triangle.
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