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Chapter 13

Distance and Section Formulae

POINTS TO REMEMBER

1. Distance Formula

Theorem 1. Show that the distance between the points P (x, y;) and Q (x5, ¥,) 1s given by
formula :

PQ= (% X T2y =y )2

Proof. Let X'OX and YOY” be the co-ordinate axes. Let P (x1, ¥)) and Q (x5, y,) be the giveni}
points in the plane. "

Draw PM and QN perpendicualrs on x-axis. A
Also, draw PR L NQ. Then, AT
OM =x;, ON = x,, PM = y| and QN = y,. . Qbos)
. PR = MN = ON - OM = (x, — x).
QR=(QN-RN)=(y,~y)). [.-RN=PM=y,]
Now, from right-angled APQR, by Pythagoras Theorem, we have <—
PQ2 = PR2 + QR2 e
= (5 —x)> + (0, - )2 M
PQ=(xy =x)) 2 +(y; =) 2. L
Corollary : The distance of a point P (x, y)
from the origin O (0, 0) is given by :

OP =/(x=0)2 +(y—0)2 =[x2 +y2 .

2. Section Formula ;:"’

Theorem 2 : Prove that the co-ordinates of
the points P (x, y) which divides the line i
joining A (x,, ;) and B (x,, y,) internally in Y: :
the ratio T . n are given by | B(xpy0)

mx , +nx my, +n n
L i s et b | | ,:F’(-r.y) S

m+n m+n R I --:R |
H
Proof : Let A (x;, y,) and B (x,, ¥,) be the < E E E
given points and let P (x, y) be the point -t —
which divides AB in the ratio m : n. X ks M
Yr
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e ———————————————
ot AP _m .
PR n

Draw AL, BM and PQ perpendicualrs on x-axis.
Also, draw AR L PQ and PS 1L BM. Then,

AR=LQ=0Q - OL = (x — x)).

PS = QM = OM - 0Q = (x5 — x).

PR=PQ-RQ=PQ-AL=(y-y)).

BS = BM -SM =BM - PQ = (¥, — ).
Clearly, AARP and APSB are similar and therefore, their sides are proportional.

Th

AP=AR_PR
PR- -PS- BS:
X—X mx -, +nx
Now, AP, 03 - 2 l >mx,-x)=nx-x)) = x= . o
PB .~ P3 n Xy =% m+n
SR PR e X S
A - e = — - = 2
[my2+ny1 )
= iy :
, m+n

nixz +?le myz +nyl
Hence, the co-ordinates of P are . .
m+n m+n

Corollary : Show that the co-ordinates of the mid-point M of a line segment with end points

. Xy+Xq5 - Y1+Ys
A (x, y,) and B (x,, y,) are : gl -

Proof. Let M be the mid-point of the line segment joining the points A (x, »;) and B (x,, y,).
Then, M divides AB in the ratio 1 : 1. |

s t1'%y 1y, +1° Xy +X 1
. Co-ordinates of M are £ e L Tat'd )yt St T 2T 2.),
1+1 1+1 2 2

. g s Mg
Hence, the co-ordinates of the mid-point of AB are T :

3. Centroid of a Triangle : The point of intersection of the medians of a triangle is called its
centroid.
To Find the Co-ordinates of the Centroid of a Triangle.

Let A(x, ¥,), B (x5, y,) and C (x3, ;) be the vertices of a given AABC. Let D be the mid-point
of BC. |

Xy +X3 Yy +Y3 )

Then, the co-ordinates of D are ( Bt 5
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Let G (x, y) be the centroid of AABC.
Then, G divides AD 1n the ratio 2 : 1.

(.1’2 +x3)
5 +1-x
e I= xl+x2+JC3
2+1 3
(yy +y3)
andy=2 2 +1y1: ¥ionha 1
2+1 3

)

|

Alx1.31)

D

B(x2.32) C(x3y3)

Vg T V3

Hence, the co-ordinates of G are [ 3

)

3 . 2

EXERCISE 13 (A)

Find the distance between each of the
following pairs of points :

A (8,3) and B (14,11)

A (3,-5)and B (8, 7)

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

P (-6, —4) and Q (9, 4)

M (-8, -3) and N (- 2, -5)
R(@+b,a->b)and S (a— b, a + b),

We know that, distance between two
points

A (x], J’]) and B (X9, ¥5)

‘ \/(-"'2 -x1)% +(yy -»)?
. Distance between A (8, 3) and
B (14, 11) :

=/ (14-8)2 +(11-3)2

= J(6)2 +(8)% =/36+64

= /100 = 10 units Ans.
Distance between A (3,—-5) and B (8, 7)

ey PR e
=(8-3)2 +(7+5)2

Q.1.

(7)
(i)
(711)
(iv)
(v)
(vi)
Sol.

(1)

@)

=J(5)2 +(12)2 =,[25+144
=+/169 =13 units. Ans.
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(iif) Distance between P (2, —3) and

Q.6,3)
= (=6,-2)2 +[3-(-3)]’

=/(-8)2 +(3+3)2 =/(-8)2 +(6)?
=./64+36 =+/100 = 10 units Ans.

Distance between P (-6, —4) and
Q (5, 4)

= J[9-(-6) +[4-(-4)]

(iv)

= J(9+6)2 +(4+4)2 =4/(15)2 +'(8)2

= [225+64 =~/289 =17 units Ans.

Distance between M (-8, —-3) and N
2.-9)

= J[-2-(-®)) +[-5-(-3)]*
= [(2+8)2 +(-5+3)?

\J36+4 =/40 =/4x10

= 24/10 units Ans.

(vi) Dis tance between R (a + b, a — b) and S
(a b, a + b). :

=.J(a—b—a-—b)2 +(a+b—a-l?b)i ‘o

(v)

=(6)2 +(-2)?
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3 J(-25)2 +(25)2 =J4bz A2 — U2 Sol.- P.oin_t A lies on y-axis and 6 1s 1ts
. ordinate
“—',\/4b2 x2 =2b+/2 =2+/2b units Ans. ». Co-ordinates of A are (0, 6) and B
Q. 2. Find the distance of each of the following (=3, 2_)
points from the origin . Distance between AB

(i) A (12,-5) (i) B (— 4, 3)

y ] 2 A,
(iii) C (-8, -15) ‘[(xf"- 51t ased 1)

Sol. We know that, distance between A (x, 4 \/(_3_0)2 +(2-6)2 :\/(_3)2 +(—4)2
y) and B (x, ) | |
(/) - Distance between O (0 0) and A Q S. Aisa pomt on x-axis with abscissa — 8
(12, ~ 5) : : and B 1s a point on y-axis with ordinate
: 15. Find the distance AB.
o \[(12'—0)2 £(=3-0) =\/(12)2 +(=5)° Sol. - A lies on x-axis and abscissa 1s — 8
= J144+25 =169 = 13 units Ans. Co-ordinat:es of A will be (-8.0)
(if) Distance between O (0, 0) and B (-4, 3) Again, B lies on y-axis and its ordinate 1s 13

. Co-ordinates of B will be (0, 15)

D 2 e N2 = (=4)2 +(3)2
\[( 4. 2dl)* eh( ) \j( )= +03) Now, distance AB

= J16+9 =25 =5 units. Ans. : :
(iii) Distance between O (0, 0) and C _'\/(xz Xy o il =)
) = [0 (-8)1? +(15-0)?

Tt M G155 ()4
'\\j[( :)201( Jrli)ij—\f;uzs L
T ] = /289 =17 units.

289 = 17 units Ans. : — ol
. . VR Q. 6. Points A (5, — 1) on reflection 1n x-axis 1s
Q. 3. Find the distance between the point mapped as A'. Also, A on reflection in y-

(=3, 3) andthepomtBonx-ax:ls with 9 axis is mapped as A’’. Write the

as abscissa. coordinates of A’ and A"'. Also calculate

. Sol. - B lies on x-axis and its abscissa =9 the distance AA"".
. Co-ordinates of B (9, 0) - Sol. A’ is the image of A (5, - 1)'reﬂected n
* Distance between A (-3, 5) and X-axis
B (9, 0) | . Co-ordinates of A" are (5, 1)
¥ = \I(xz —x)2+(¥, —-¥ )2 Agai}l, A" is the image of A reflected 1n
o y-axis.
YE \/[9‘ (=3)]% +(0 =9)¢ . Co-ordinates of A" are (- 5,—1)
0 a)2 1 (-5)2 2AD)? +(-5)? Distance between A’, A"

= [144+25 =169 =13 units. Ans.

=(=5-52 +[-1-(-)?]
Q. 4. A is the point on the y-axis with 6 as
ordinate and B (=3, 2) is the othcr point. 3, J(—ID) 2 4 (-1+1)2
Find the length of AB.
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Q.7

Sol.

Q. 8.

Sol.

= J(=10)2 +(0)2 =/100+0

— /100 = 10 units Ans.

Point A (1, — 5) 1s mapped as A’ on
reflection 1n the x-axis. Point B (3, 2) is
mapped as B'on reflection in the origin.
Write the coordinates of A’ and B'.
Calculate AB'. (1994)

Since, the point A’ 1s the reflection of the
pomnt A (1, — 5) in the x-axis, the co-
ordinates of A" are (1, 5).

Further. as the point B’ is the reflection of
the point B (3, 2) in the origin, the co-
ordinates of B’ are (- 3, — 2).

AB’ = distance between the points
A(1;-5)and B"' (=3,~2)

= J3 e TSR

:\/(—4)2 +32
= J16+9 = 4/25 =5 units Ans.

I[f the distance between the points
A (a,-2) and B (5, 3) be 5 units, find the
value of a.

Distance between A (a,-2) and B (5, 3)

=/ (5-

a)? +[3-(-2)]2 =./(5-a)? +(3+2)2

_ Jis-

a)? +(5)2
But AB = 5 units

o J(5—a)2 +(5)2 =5
(5 — a)? + 25 =25
(Squaring both sides)
25 +a*— 10a+25-25=0
a*-10a+25=0
= (@-5)2%=0
a-5=0 =a=35
Hencc,a# 5 Ans.

. If the point P (a, 2) 1s equidistant from A

(8, -2) and B (2, —-2), find the value of a.

Sol.

Q. 10.

Sol.

- P (a, 2) 1s equidistant from A (S, -2)
and B (2, -2) |

and PA = PB.

Now,PA'= \[(x, =%, )2 ¥(V, —3,)?
=/ (8-a)2 +(=2-2)2
=\(8-a)? +(-4)%

And, PB = .[(2-a)2 +(-2-2)?

=\@2-a)2 +(-4)?
Since PA = PB |

i w/(ﬂ—mf)2+(—ffl)2

=2 - a)? +(-4)?
Squaring both sides, we get
(8- F CAES(2 = et
= (8 —a)2=(2 - a)?
= 64 - 16a+ a*=4 —4a + a*
>4-4a+a*-64+16a-a*=0

= 12a~60=0. = a=%=5

Hence, a =5 Ans.

Let P (6, -1), Q (1, 3) and R (p, 8) be
three points given in such a way that
PQ = QR. Find the value of p.

Co-ordinates of P (6, 1), Q (1, 3) and
R (@, 8)

- PQ =\/(-"2 -1 )4 ¥V, =1)*
=\/(1-6)% +3-(-D]?
J(5)2 +(3+1)2 =[25+16 =4/41
Similarly, QR _—.\/(};.11)2 +(8-3)2

=y (p-1?+(5)?

w A (p=D2+(5)2 =41
Squaring both sides, we get
(p—1)2+25=41
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~1¥2=41-25=
=N (p . 1) 41 - 25 16 :J(S—'ﬂ')g +(4_0)2
it e T |
e p-1=%4 :\/(5““)2 "'(4)2 e (2);
Ifp—1=4 thenp=4+1=5 SLIRARE 88
Andifp-1=-4thenp=-4+1=-3 =-\/(—2—a)2+(3—(l)2
Hence, p=35.-3 Ans. 3 \/(_2 Saae e (i)
1. What point on the y-axis is equidistant Bk =Pl
from A (-4,3) and B (5, 2) ? : s
)l. - The points lies on y-axis J(5 —a)2 +(4)2
:. 1ts abscissa = 0 , : -
Let, the point P be (0, a) # \/(—2 -a)® +(3)
-’ Squaring both sides, we get
i = 2 S 2
Now, PA = \/(xz X )i (Y =) (5 — G + ()2 = (=2 —a) + (3
=/ (-4-0)2 +(3-a)2 25+a?-10a+16=4+a*+4a+9
—\/(—4)2+(3—a)2 (i) a* -10a-a*-4a=4+9-25-16
= -14a=-28
Similarly, PB = \/(5 —0)2 +(2~-a)? 98
| oo a=——=2
= J(5)2 +(2-a)? ..() ; 14 |
. PA = PB .. Co-ordinates of point P will be
Ao (2, 0) Ans.
J(—4)2 +(3-a)? = \RS)2 +(2-a)? Q. 13. What points on x-axis are at a distance
Squaring both sides, we get of 17 units from the point A (11, -8) 7
(-4)2 +(3 - a)?=(5?2+(2- a)? Sol. ‘.- The points lie on x-axis
— 16+94+at-6a=25+4+a*-4a .. Their ordinates are zeros
b e, 8 Tl =35 A -6 =9 Let, P and Q be two points on x-axis
4 then, PA = QA = 17 units.
—-— = = — :-—-2
=>-2a=4 = a 5 | PA:J(l]—a)2+(—R-0)3
. Co-ordinates of point P will be < :
(0, =2) Ans. = J (Ll=a)* +(-=8)
12. What point on the x-axis is equidistant

from A (5,4) and B (-2,3)?

. Let, P exists on x-axis

. It ordinate = 0

Let its abscissa = a | -

Then, co-ordinates of P will be (a, 0)
Co-ordinates of A and B are A (5, 4) and
B (-2, 3)

Now, PA =/(x, =x,)% +(y; - ¥)?

=.J(11-a)2 +64
But, PA=17

oyJ(11=a)? +64 =17
Squaring both sides, we get
(11-a)® + 64 = (17)2 =289
= (11 -a)*=289 - 64

= (11 —~a)2=225 = (£ 15)*
= ll-a==%15
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Sol.
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Sol.
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@l —g=13 =a=11-15=-4
(i1l —a=-15=>a=11+15=26
. Points will be (-4, 0) and (26,0) Ans.

What points on y-axis are at a distance
of 10 units from the point A (-8, 4) ?

- The points lie on y-axis

™ R . . .
i\ Their abscissa will be zero

Let P and Q be the two points
Then, PA = PB = 10 units.
Let P be (0, a) but A 1s (-8, 4)

PA = (xg _xl)z +(y2 _yl)Z_

= J(-8-0)2 +(4-a)? =10

= - W (=8)2+(4-a)? =10
Squaring both sides, we get
(-8)% + (4 — a)* = (10)?
= 64+ (4 —a)* =100

(4 — a)?> =100 - 64 =36

Taking square root of both sides,

4-a=+36=2%6
(i) 4-a=06 =>a=4-6=-2
(il4-—a=-6 =>a=4+6=10
. Points will be (0, -2) and (0, 10) Ans.
A point P is at a distance of /10 units
from the point A (4, 3). Find the co-

ordinates of P, it being given that 1ts
ordinate 1s twice its abscissa.

Let, co-ordinates of P be (a, 2a)
(.- ordinate is twice of its abscissa)

and point A is (4, 3). PA = V10 = units
PA =\/(x2 Tt )2 +(y2 "y1)2

= 10 =/ (4—a)? +(3-2a)?

— 4 -a+(3-2a)?=10
(Squaring both sides)

— 16 -8a+a*+9 +4a*-12a=10
5a2-20a+25-10=0

=
o

Dowhitaced @t hltésﬁ wa.studiestoday.com

= a?-4a+3=0 [Dividing by

= a-a-3a+3=0

=a(a-1)-3@-1)=0

= (a-1)(a-3)=0
[Zero Product '_

Eithera-1=0,thena=1

or a—-3=0,thena=3

. Co-ordinates of P will be (1,.1:
(3, 6) Ans. T

Q. 16. Show that the given points are collings
() A(=2,3),B(1,2)andC (7,0). 38

(i) A(3,-2),B(5,2)and C(8,8). =
Gii) A(1,1),B (=2,7).and C (3,-3). 48

Sol. (i) AB = y/[1-(-2)]? +(2-3)2

=./(1+2)2? +(2-3)2 ;

=32 +(-D? =,[9+1=

BC =4/(7-1)% +(0-2)?
=/(6)% +(=2)% =,[36+4 =

CA =[(=2-7)2 +(3-0)2 =4/(-9)? +(¢

= [81+9 =490 =,[9x10 =3:/10

AB+BC =101 1

-3J10=CA
.. AB, BC and CA are collinear.

(i) AB =[(5-3)2 +[2—(-2)]?

= V(2)2 +(2+2)2 =y(2)? %'(
= J4+16 =20 =,/455 =243
BC =/G-92+(-27

= J(3)? +(6)? =,[9+36
;JE:J'DXS =3\/3 |
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CA =/ (3-8)2 +(-2-8)2
- J)T+(-10)2
= J25+100 =125

=J25x5=55
AB+BC =2./5 +3/5=545 =CA

= {2+ (@)% =\16+4

=20 = /4 x5 = 2,/5 units
AC=/(2-2)% +(6-2)?

= (02 +(4)? =J0+16

=16 = 4

. AB, BC and CA are collinear.

1
4
: - AB =BC = 2/5 units.
i Gif) AB = (=2-1)2+(7-1)2 o

. AABC 1s an 1sosceles triangle.

Q. 18. Show that the following points are the
vertices of a right triangle.

= J(-3)2 +(6)2

= [9+36 =45 =/9x5 =375 (i) A(3,5),B(-1,-1)and C(4, 4).
RG22 323 (if) P(-2,2),Q(-4,-3) and R (8,-2).

(iiil) L(-2,4),M (3,-1),and N (6, 2).
Sol, s AR=(C1—3)2 4 (-1 - 5)?
= J(-4)2 +(-6)2 =/16+36=+/52

=\ (3+2)2 +(~10)?

= J(5)2 +(~10)2 =/25+100

iy bbb EPR L e va b o

s 0555=5/5

i it BC = \[[4—(-1)]? +[4-(-1)]?

- CA:J(1"3)2 e O =\R4+1)2 +(4+1)2

i =‘\/("‘2)2 +(1+3)2 =\/(5)2 +(5)2 2, '}25+25=*~J§
=y(-2)% +(H? CA = [(3-4)% +(5-4)?

= [4+16 =20 = [4x5=2+5

“AB +CA =3/5+24/5=5J5=BC
. AB, BC and CA are collinear. Ans.
¢ K B A(Z 2), B (- 2,4) and C (2, 6) are the
vertices of a triangle ABC. Prove that
ABC is an isosceles triangle. (1993)

ﬂ
i
3
l Sol. A (2,2), B (-2,4) and C (2, 6) are the

=((-D2+(1)? =|1+1=+2

Now, BC? + CA? =(+/50)2 +(+2)?
=50+2=352

and AB? = (/52)2 =52
AB? = BC? + CA?
Hence, AABC is a right triangle.

(i) PQ=+/[-4-(-2)]% +(-3-2)?
= \[(—-'-1+2)2 Bi(=5Y2
= [(D)?+(=5)? = [4+25 =129
OR =8 =(=D)PEE[(-2 - (-3)]°
= (8+4)2 +(-2+3)2
=J(2+2)2 +(2).2 :J(12)2+(1)2 =W¥Mmd
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vertices of a AABC
" AB = (-2 -2)% +(4-2)?
=92 +(2)2 =16+4
— J20 = /4 x5 = 25 units

BC=[2- (D) +(6- 4)2
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RP =+/(=2-8)2 +[2-(-2)]? | =\ (3+2)2 +(-9)? 1
:\/(-10)2 +(2+2)? = [(5)% +(-9)2 =\/25+31=: 10 |
= J(-10)2 +(4)2 and CA =+/(7-3)2 +(10~(-4))?
= J100+16 =+/116 - =/(4)2 +(10+4)2

Now, PQ?+ RP? = (1/29)2 +(/116 )2 = [16+196 =+/212

=29 + 116 = 145 - 1igp s S i O

And  QR? =(4/145)2 =145

. AABC is an isosceles triangle.
G ArRINEIRS Again, AB? + BC?

. APQR is a right triangle. =(\/1R)2 _I_(m)z — 106 +106 = 21 ) ,

D
(iif) LM =/[3-(=2)]% +(-1-4) And CA? = (4/212)2 =212
= [3+2)2 +(-5)? - AB? + BC? = CA?

= J(5)2 +(=5)2% =4/25+25 =50 ' . A ABC is an isosceles right triangle.
MN = -\/(6—-3)2 +[2_(_1)]2 NDW, area of AABC
Z\RB)Z +(2+1)2 _ABKBC_«.HUG x4/ 106
e 2 Q
=32 +(3)2 =,/9+9 =18 7 .
NL /( %) 6)2 +(4 2)2 = _2_=53 squarc units. Ans.
= .\ _ —_— S

20, ‘Show that fhenaints B(L O~ =il
- [(=8)2 +(2)2 =,[64+4 =68 Q i P (

and R (-—ﬁ xE ) are the vertices of an
Now, LM? + MN? = (1/50)2 +(+/18)7 equilateral triangle.

=50+18=08 Sol. PQ=\/?_1__1)2 +(_1_l)2
and NL? = (/68 )2 =68

| = J(-2)2+(-2)2 = J4+4=V8
.- LM2 + MN2 = NL?
' 2 Ay
- ALMN is a right triangle, QR = /[-3 - (-1)]? +[/3 =(-D)]
. 19. Show that the points A (7, 10), B (-2, 5) - —\E+l)2 +(_J§+1)g
Q
and C (3, — 4) are the vertices of an i
isosceles right-angled triangle. Also, find = J 3 PIL2VE % Il Zﬁ =B 3
1angle.
the area of the triangle ho J[l . (_ﬁ)]Z TN JE) -

Ans. AB = J("z ~7)2 +(5-10)2

= J @I =A3)2 =

; 52
= J ()2 HE5) :ﬁ+3+2ﬁ+1+3-—2«/§=\/§
=J81+l25='\i'106 PQ=QR=RP='\[§

B \/[3 —(<2)]% +(-4-9)* . APQR is an equilateral.
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. 21.

Sol.

022,

(i)
(i)
Sol.

Show that the points L (2a, 4a), M (2a,

6a) and N (2a + /34, 5a) are the

vertices of an equilateral triangle with
each side 2a.

LM =\/(2a—2a)2 +(6a—4a)?
= /02 +(2a)? =\4a? =2a
MN =,/(2a++/3a-2a)? +(5a—6a)?
= /(+/3a)2 +(~a)?

4a’ =2a

3a2 +a? =

NL = J(ZH-“Z(J—.J%)Z +(4H—5a)2

= (3a)? +(-a)>

=\/3a2 +a? =v4a? =2a
LM =MN = NL = 2a
. ALMN is an equilateral triangle.

Whose each side is 2a.

Show that the following points are the
vertices of a rectangle :

A(3.,2),B(11,8),C(8,12),and D (0, 6).
A(0,-4),B(6,2),C(3,5)and D (-3,-1).
A (0,-1),B (=2,3),C(6,7)and D (8, 3).

ABCD will be a rectangle if its opposite
sides are equal and its diagonals are also
equal.

A (3,2),B (11, 8),C (8, 12) and D (0, 6)
Now, AB = /(11-3)2 +(8-2)?

=/(8)2 +(6)% =/64+36

100 =10

BC =,/(8-11)2 +(12-8)2
= \(-3)2 +(4)?
= [9+16 =+/25 =5
CD =/(0-8)2 +(6-12)?

={(-8)2+(-6)?
= .[64+36=+/100 =10

(i1)

DA = ,/(3-0)2 +(2-6)?
=/(3)2 +(~4)?
= [9+16=+/25=5
And, AC = /(8-3)2 +(12-2)2
=\/(5)2 +(10)?
= [25+100 =4/125
BD = ,/(0-11)2 +(6-8)2

= J(-1D)2 +(-2)2 =121+4

125
From above we see that,

AB = CD and BC= DA and AC=BD
.. ABCD is a rectangle.
A(0,-4),B(6,2),C(3,)5)

and D (-3,-1) H

Now AB = /(6 -0)2 +2 - (-4)?

= J62 +(2+4)2 =62 +62
=36+36=v36x2 =62
BC =/(3=6)2 +(5-2)2
—J(=3)2+(3)2=49+9
=Jox2 =32
CD = y(-3-3)2 +(~1-5)?
= J(=6)% +(~6)?
= 36+36 =/36x2 =
DA = (0~ (-3)2 + (-4 - (~1)2
=J3)2 + (4 + 12 ={(3)? +(-3)2
—J9x9=4/9%x2=32
Diagonal AC =/(3-0)? + (5 - (-4)?

=32 + (5+4)2
— 432 +92 =v9+8 =\/{)_”‘
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and diagonal
= J(-3-6)2 + (-1-2)2

=(-9)2 +(-3)?
— V8149 =+/90

From above, we can say that
AB =CD, BC=DA

and AC = BD

. ABCD 1s a rectangle.

Hence proved.

A0,-1),B(-2,3),C(6,7)

and D (8, 3)

Now AB =+/(=2—0)2 + 3= (-1)2

= J(2)2 + 3+1)2
Jor @2
=4 +16 =20

BC =(6—(=2)2 +(7-3)2
=\(6+2)2 +(4)2 =82 442
=64 +16 = /80

CD =/(8-6)2 +(3-7)2
=J(2)2 +(—4)?
=J4+16 =20

DA" =/ (0= 8) %t (=1 L3}
=\(-8)2 #(-4)%

=64 +16 =30

Diagonal AC = \/(6 D)2+(7 (1)2
= J(6)2 +(7+1)?

=62 +82 |
=36+ 64 =100 =10

Q. 23.

- vertices of a square :

(7)
(i1)
(iif)

Sol.

and diagonal BD = ,/(0-0)2 + (- 1\5)2

'CD =,/(0-3)2 +(-1-2)2

Now, diagonal AC

and diagonal -

BD = (8- (<2)2 + (3-3)2"
=102 + 02 =100 =10

From above, we see that ‘*-
AB =CD, BC=DA and AC = BD 1}
. ABCD 1s a rectangle .

Hence proved.

Show that the following points are the

A(3,2),B(0,5),C(-3,2)and D (0, -1).
A (0,-1),B(2,1),C(0,3),and D (-2, 1).
A(0,-2),B(3,1),C(0,4),and D (-3, 1).
Find the area of the square 1n each case.
()A(3,2),B(0,5),C(-3,2)and D (0,~1)

= /(0-3)2 +(5-2)?

=922 =949 =18 |
BC =,{(-3-0)2 +(2-5)2

=32 +(-3)2 =/9+9=V18

= (32 +(3)2 =[9+9 = J_
And, DA = \[(3_{})2 +[2_.(_1)]2
=/3)? +(3)% = /949 =418

-AB=BC=CD=DA =+18
. ABCD 15 a square or rhombus {

= /(3= 2 (2-2)2
={(=6)2 +(0)?
= /3640 = J36 =6

—

= J(0)2 +(=6)2 =./0+36

36 =6
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- AC=BD
.. ABCD 1s a square
Hence proved.
Now Area = (side)?
~ =6%x6=36sq. unis. Ans.
A(0,-1),B(2,1),C(0,3)and D (-2, 1)

AB =,[(2-0)% +[1- (-D)]?

=J@)?2+(2)? = [4+4 =48
BC = /(0-2)2 +(3-1)?

= (22 +()? = [4+4=18
CD =./(-2-0)2 +(1-3)2

= ((2)2 +(-2)? = 4+4 =18
And, DA =,[[0-(-2)]? +(-1-1)?

=,/ (2)2 +(—2')2 = [4+4 =48

- AB=BC=CD=DA
. ABCD is a square or rhombus.

Now, diagonal

AC= (0= 0)2 +[3 - (-1)]?
= J02 1 (#)2 =J(4)? =16 =14

and diagonal
BD = /(-2-2)2 +(1-1)2

= V(=92 + (0% =J(@®)? + (02
o6 Lrn

- AC=BD
. ABCD is a square. Hence proved.

" Arca of square = (side)? = (4)* = 16

square units. Ans.

A (0, -2),B @3, 1), C (0, 4) and
P58 1)

AB = (3 —-0)2 +[1-(-2)]
= J(3)2+(3)2 =99 =18

Arundeep’s Foundation Math-X

BC = (023)2 ¥ (4-1)2

- 32 +(3)? =Vo+9 =418
CD = (30 -1)2
=(-3)? +(-3)2 = O +9) =18
DA Ao -3)2 # f251)°

_ 0 3y N e

= J(3)2 +(=3)2 =9+9 =18
.-AB=AC =CD=DA

. ABCD is a square or rhombus.

Hence proved.
Now, diagonal

AC =[(0-0)2 +[4-(-2))-

= J(0)2 +(6)2 =./0+36=+/36=6
and diagonal :

BD/=n 63w = 1)>

= J(C6)2 +(0)2 =4[36+0 =136 =G
.-AC=BD -

. ABCD is a square. Hence proved.

Area of square = (side)? = (6)* = 36
square units. Ans.

. Show that the following points are the

vertices of a parallelogram :

P(3,1),Q(0,-2),R(1,1)and S (4, 4).
P(1,-2),Q(3,6),R(5,10)and S (3, 2).
P (-1, 0),Q(0,3),R (1,3)and S (0, 0).
()P (3.1),Q(0,-2),R(1,1) and S (4, 4)

Then, PQ = ,/(0-3)2 +(-2-1)?

= [(3)2 +(-3)2 =/9+9 =18
QR =/(1-0)2 +[1-(-2)]?

= /()2 +(1+2)?

—J® +3?

= [1+9 =410
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RS = .\/(4_1)2 +(4-1)2 and diagonal QS =.\}‘(3-—3)2 +(2—
=J(3)2+(3)2 =,/9+9=+18 =/ (0)2 +(-4)2 =.[0+16 = /16
SP = \/(3-4)2 +(1-4)2 < PR=QS -
. \/( D2 1(3)2 \/IT J10 .. PQRS is a parallelogram.
| Hence proved. |
“PQ=RS =18 and QR=SP=v10 () p(_1,0),Q(0,3),R(1,3)and S (§

.. PQRS 1s arectangle or parallelogram.
Now, diagonal PR

‘the_n, PQ = \/[0_ (-1D)]2 +(3-0)?2

=/(1-3)2 +(1=1)2 =02 +(3)? =149 =11
_ [(22)2 4(0)2 =[50 =T =2 QR =/(1-0)2 +(3-3)2 j
and diagonal _ 2\/(1)2 +(0)2 =m=\ﬁ..

© QS=4/(4=D)2 FASETR RS = [(0-1)2 +(0-3)2

:\/(4)2 +(4+2)2 :*(164‘36:’\/5 :\/(“1)2 +(_3)2 5 r“"—""'“1+9=
But, PR = QS. | SR s .
. PQRS i1s a parallelogram. i = \/(_l =0+ (0=0)

Hence proved. =J(-D2+(0)2 = /1+0=41
(i) P(1,-2),Q(3,6),R(5,10)and S (3,2) +PQ=RS =+/10 and QR = SP= I

Then, PQ =/(3-1)2 +[6—(-2)]? .. PQRS is a rectangle or parallelogr:
___\/(2)2 +(6+2)2 =\/(2)2 +(8)2 Now, diagonal
= [4+64 =+[68 PR = /[1-(~1)]2 +(3-0)?
QR =4/(5-3)2 +(10-6)2 =1+ D2+(3)2 =4[22 +(3)
=J(@2)2+(#)? =.[4+16=+20 o i
RS =,/(3-5)2 +(2-10)2 and diagonal QS =[(0—0)2 + (0—3)
B 2 e L5
= (-2)2 +(-8)2 = [4+64 =68 = J(0)2 +(-3)2 =,/0+9 =19
SP=[(1-3)2 +(-2-2)2 - wPR=QS :
=J(-2)2 +(~4)? =.[4+16=120 .. PQRS is a parallelogram.
5 Hence proved.
~PQ=RS=V68 andQR=SP=v20 (25, Showthat the poits P (-3, 2), Q (-5,
. PQRS 1s arectangle or parallelogram. R (2,-3) and’S (4, 4) are the vertices
Now, diagonal ' e a rhombus. Also, find the area of t
; : rhombus.
PR = \/(5-1)% +[10~ (-2)] Sol. P(-3,2),Q(=5,-5),R(2,-3)and S (4,
= (4)2 +(10+2)? =/(4)2 +(12)? then, PQ =./[-5-(=3)]2 +(-5-2)2

=,/16+144 =+/160 .
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=\/(-;2)2 .-1_(_‘7)2 = [4+49'=+/53

QR =2 (52 +[3- ()P
L =J@+9)? +(3+5)
=12 +(2)2 = J49+4=453
RS = y/(4-2)% +[4 - (-3)]?
= (2)2 +(4+3)2 =4/(2)2 +(7)?

=1/4+49=J5*3‘

SP =/(-3-4)% +(2-4)?

= (=7)2 +(-2)2 =/49+4 =4/53

3 PQ=0QR=RS =SR_ ¢/53
. PQRS is a square or rhombus.
Now, diagonal

PR =/[2—(-3)]2 +(-3-2)?
= [ (2+3)% +(-5)?

= [(5)2+(-5)2 =,[25+25=/50

and diagonal QS = \/[4 9244 (-5)]?
= \[(4+5)2 +(4+5)2 '
=./(9)2 +(9)2 =,[81+81 =4/162
PR # QS
. PQRS is a rhombus.
Hence proved.

(=3, =2) be four given points. Show that
ABCD 1i1s a rhombus but not a square.
Also, find the area of rhombus.

Sol. A(2,-1),B(3,4),C(-2,3)and D (-3,-2)
Then, AB = /(3-2)2 +[4-(-1)]?
= J(D2 +(4+1)2 = /(D2 +(5)?

| = [1+25 =426

BC = /(-2 -3)2 +(3-4)2

Q.26. LetA (2,-1),B(3,4),C(-2,3)andD

= J(=5)2 +(=1)2 = [25+1 =426
CD =./[235 (=2)]2 +(-2-3)2
= J(=3+2)2 +(=2-3)2
= /(D)2 +(-5)2 =[1+25 =126
DA = [2-(-3)]2 +[-1-(-2)]?
= [(2+3)2 +(-1+2)?
B2 i=25+1 =26

- AB=BC=CD=DA =+/26
. ABCD 1s a square or rhombus.

Now, diagonal

AC =(-2-2)2 +[3- (-D))’

= (92 +(B+1)? =[16+16 =432
and diagonal BD = /(-3 -3)2 +(-2-4)2

= J(-6)2 +(=6)2 =436+36=T72
- JACS BD

. ABCD i1s a rhombus.

Hence proved.

Now, Area of rhombus ABCD

_ACxBD_Jﬁxm

2 2
 A16x2x2x36 _ 4x2x6

2 2
= 24 sq. units. Ans.

. Find a point equidistant from the points

A (6,2),B (-1, 3) and C (-3, -1).

. Let, P (x, y) be the point which 1s

equidistant from A, B and C
.. PA=PB=PC '

Now, PA = \[((1'—-"-?)2 i 2443) 2

RRGLIER = sl (=1 = 20k (3=) 2

And PC = \/(—3 - x)% +(-1-y)?

According to the condition,
When, PA = PB, then
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Q. 28.

Sol.

J(6-x)2 +(2- )2

= J(-1-%)% +(3- )?
= (=3P + Q2= yP = (=1 =%+ (3 - y)?
[Squaring both sides]
=36 +x2-12x+4 +)y* -4y
=]1+x2+2x+9+y*- 6y
= x2-12x+)2 -4y—-x2 - 2x—-y* + 6y
=]1+9-36-4
= - 14x+ 2y =-30
= . Ix-y=15..() [Dividing by -2]
Again, when PA = PC, then

J(6-x)2 +(2-)?

= (-3-%)2 +(-1-y)?

= (6-x)2+@2-y) = (3-x)*+ (1)

(Squaring both sides)
=36+x2-12x+4 +)2 4y
=9 +x2+06x+1+)2+2y

—x2-12x+)y2 -4y —-x2-6x—-)y*-2y

=0 4] =364

= -18x-6y=-30=>3x+y=3..()

[Dividing by - 6]

.. (i)

from (i), y=7x~- 15
Substituting the value of y in (i7),
Ix+Tx-15=5 e Y8 165 T b

- PO =/RU D

Substituting the value of x in (7i7),
y=72)-15=14-15=-1
Hence, point P will be (2, —=1) Ans.

Find the co-ordinates of the centre of a
circle which passes through the points A
(0,0),B (-3,3)and C (5, -1).

-+ O 1s the centre of the circle and A, B
and C are three points on the circle
. OA=0B=0C

|Radii of the same circle]

Let, co-ordinates of O be (x, »), then
OA =,/(0-x)2 +(0-y)2

=02 +(=) =x2 +y?
OB \/(-3-x)2+(3-y)? and

T 0C =/(5-x)2 +(-1-y)?

(7)

(if)

Q. 29.

Sol.

when OA = OB, then

Jx2 +y? =\ (-3-x)2 +(3- )?
= x2+)2=9+x2+6x+9 +)? -Gy
[Squaring both sides]

>x2+0x+)2-6y-x2-)?=-9-9

= 0x - 6y=-—18

= x-y=-3 ..(iI) [Dividing by 6]

Again, when OA = OC, then

Jx2+y? =/(5-%)2 +(~1-)?

=x2+3)2=25+x2 = 10x+ 1 +)*+2y
[Squaring both sides]

=>x2+)y2-x2+10x-)2-2y=25+1

= 10x-2y=26=5x—-y=13 ..(ii)

[Dividing by 2]

.Subtracting (i) from (i7),

=16 = I=—lf—=4
Substituting the value of x in (7),
4 -y=-3 >-y=-4-3
=> == e O S

.. Co-ordinates of O will be (4, 7) Ans.

Find the co-ordinates of the circumcentre
of AABC whose vertices are A (4, 0),

B (0, 4) and C (6, 2). Also, find the
circumradius.

Let, O be the circumcentre of AABC and
let co-ordinates of O be (x, y), then

OA = OB = OC-= radius of the
circumcircle. :
Points A (4, 6), B (0,4) and C (6, 2) are
the vertices of AABC.

OA =/ (4-x)2 +(6-y)?
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B = (0-x)2 +(4-y)?

a0 = Ao F) (2 )
Now, when OA = OB, then

L J(4-x)2 +(6-)2 =4/(0-x)2 +(4-Y)?
= (4—xP+(6-y) = (x)?+ 4 -

[Squaring both sides]
16 + x> — 8x + 36 + y*>— 12y
=2+ 16+2 -8
PR P g 12y —x2—y* + 8y
—Sl6— 16,36
—8x—4y=-136
2x+y=9 ..(i) [Dividingby4]
Again, when OA = OC, then
- J@=-x)2 +(6-)?
= J(6-x)2 +(2-)?
@-xP+ 6=y’ =(6-xP>+2-yy
[Squaring both sides]
16 + x% — 8x + 36 + y* — 12y
=36+x2—-12x+4+y* -4y

R_8x+P— 12—+ 12—y +4y

=36-16-36+4
dx—8y=—12 '
x—2y=-3 ...(i1) [Dividing by 4]
From (ii) x = 2y - 3, D,
Substitutiﬁg the value of x in (i),
22— 3rEy—92 =54y—-6+y=9
g

= 5y =9£:6 = 15,1= y=—=3

Substituting the value of Y in (#ii),
x=2y-3=2%x3-3=6-3=3
. The co-ordinate of O are (3, 3).

And, radius OA =/ (4-3)2 +(6-3)2

= J()2 +(3)2 =,/1+9 =10 Units. Ans.

Q.1.

Sol.

Q.2.

Sol.

Q.3.

Sol.

EXERCISE 13 (B)

Find the co-ordinates of the point P
which divides the join of A (-2, 1) and
B (7, 4) in the ratio 1 : 2.

Here, m; = 1 and m, = 2

Let P (x, y) be the points on the line
segment joining the points A (-2, 1) and
B (7, 4) dividing it in the ratio 1 : 2

I
G e g
e e A SR
'mly2+m2y]
and y =
SR EBADE 4+2° 6
HSRRAR =TA T 4 ¢

. Co-ordinates of P will be (1, 2) Ans.

Find the co-ordinates of the point C
which divides the join of A (4, -3) and
B (9, 7) in the ratio 3 : 2.

Let, the co-ordinates of C be (x, y) which
divides the line segment joining the
points A (4,-3) and B (9, 7) in the ratio
mym, e, 3:2. Herem;=3,m;=2

A 1%— =
' my +m, 3+2

. 27+8_ thld

RlaEo -

myy, +tmyy;  3x7+2(-3)
and y= =
m; +m, 3+2
21-6
5 5

. Co-ordinates of C are (7, 3) Ans.

Find the co-ordinates of the point R
which divides the line segment joining
P

(-2, -5) and Q (6, —1) in the ratio 5 : 3.
Let, the co-ordinates of R be (x, y)
Endiratiom sy = 57 3- 0
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| miX, +m,x,  5%x6+3x(-2) -8+14"° 6 9
- X = - — = —=
3 m, +m, 5+3 X 4 {v
30-6 724 Andy=m|y2+m2y1=2x4+lx(— ':.
; 8 8-5 3
myy, +myy,  S¥(-1)+3(=)) =—"===]
y= = 3 23
m, +m, 5+3

. Co-ordinates of P are (2, 1) Ans.
¥ S o il - Q. 6. Find the co-ordinates of the points of

8 8 2 trisection of the line segment joining the
i : 2 g
.. Co-ordinates of R are (3,—2—] Ans. points A (3, - 3) and B (2 -9).
Sol. Let P and Q trisect the line segment
Q. 4. The line segment joining the points A AB and let the points be
(4,-3) and B (4, 2) 1s divided by the point P (<. VY apd Ol V'
P such that AP : AB=2: 5. Find the co- ( ,y). QE ,y.) g
ordinates of P. A(5-3) P Q B(2,-9)
Sol AT ¢ o A Now, the point P divides the line segment
- AR AP+PB 5 AB intheratiol : 2
=3 SAP=2AP + 2PB L, Xy T Xy  Ix2+2%
— 5AP - 2AP =2PB = 3AP = 2PB % my + m, 1+2
AR 2 2410 13
- - - . = ——— I e— I 4
=3 5B 3 =Y ARTYR =203 7 5
Let co-ordinates of P be (x, y) and m, : , “1XK(=-9) + 2 (-3)
A ' and )’ =
Moy =233 | +2
_myx,y My X, 2x4 +3%x4 0. + oIl :
51T ,0) bR ) D b, Ag) b 1y
8+12 20 A .. Co-ordinates of P are (4, -5)
W Wopse 1 Again, Q divides the line segment AB in
My, +My Y, 2%24-3(<3) the ratio 2 : 1
And y= = .
my +m, 2+3 o omXy +myxy  2x24145
4-9 5. R e e S
% P 4+5 9
. Co-ordinates of P are (4, — 1) Ans. ety 3
Q. 5. Find a point P on the line segment joining iy o 2
A (14, - 5) and B (- 4, 4) which is twice atid y/" = Al 221
as far from A as from B. my +my
Sol. AP =2PB :%;—=%— =2(-9)+1(—3)='-~-—18—3=-.2]=_7
2+1 3 3
= AP:PB=2:1

. Co-ordinates of Q are (3, = 7) Ans.

Q. 7. Find the co-ordinates of the points of |
trisection of the line segment joining the |
my +m; 2+1 points A (3, - 1) and B (- 3, - 4).
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~ Sol.

()
(i1)

(iii)
Sol.

Let P and Q be the two points which
trisect the line segment joining the points
A@G3,-1)and B (-3,-4)
Let the coordinates of P be (x’, y") and Q
be (X”, yu)- |

AGB-1) P Q B(-3,-4)
Now, P divides AB in the ratio 1 : 2 and
Q dividesitin 2 : 1

, Xy +myx;  1x(=3)+2x3
x: e
my + n, 1+2
_—3+6__?1_1
3 3 |
e mlyz +m2y1 3 l>< (—4)+2 (""l)
Y= my+m, )
o R
3 AT

. Co-ordinates of P are (1, - 2)

??’lez 3 mle

Againx'’ =

ml+m2
a0 643 3

2 +1 3 3

e e 12 st

(Tl
AU D=1 0 .
x i sdte PR 3

. Co-ordinates of Q are (- 1,—3) Ans.

; Fmd the co-ordinates of the mid-point of

the line-segment joining :
A (5,7) and B (6, 3)
A(-5,-8)and B(3,5)

Z1\1 NS
A[—§ E) an::lB(3 2)

(i) Let P (x, y) be the mid-point of the
line segment joining the points A (5, 7)
and B (6, 3)

. _x1+x2_5+6_11

T e )
Lol B (1 7+3 10 o
S 2 SR

(i7)

(iif)

Q.9.

(1)
(i7)

Sol.

{4 Ll
. Co-ordinates of P are (77 3]
Let P (x, y) be the mid-point of the line
segment joining the points A (= 5, — 8)
and B (3, 5)

'_x=-"¢'|'f'3‘1'2__‘—5+3=—2=_l
: 2 2 2
AR RN 1 o TR,
£ e el R O

°
e
2)

Let P (x, v) be the mid-point of the line

. Co-ordinates of P are (

pr . 2.1
segment joining the pomnts A | ==, = |

Az )
5 <3
am:lB(3 2)

20 W IR T
b2 Fna RoeRly Bt 1
2 T
S R
R0 =§+§'=2:3=1
2 2 2 %2

|
. Co-ordinates of P are (55 1] Ans.

Point A (4, — 1) is reflected as A’ n y-
axis. Point B on reflection in x-axis 1s
mapped as B’ (- 2, J).

Write the co-ordinates of A’ and B.

Write the co-ordinates of the middle point
of the line segment A'B. (1993)

A’ is the reflection of A (4, — 1) reflected
in y-axis.

~. Co-ordinates of A’ are (- 4, — 1)
B’ (-2, 5) is the reflection of B in x-axis.
*. Co-ordinates of B will be = (-2, -)5)

Let M is the mid-point of A'B
coordinates of M will be

_(4-2" -1-5 _—_6;{1)
B i e i i W e

=(-3,-3) Ans.

, then
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v A (10, 5)
6
B(-2.5) be 5
44 M
43
be -~
41 B (6, =3) C(2,1)
K e ek T Tt e L is mid point of AB, M is mid-point
2 | . AC.
(=4, =1) A& =1 47
2 L and M are jomned.
M -3 “." L 1s the mid-point of AB.
=4 .. Co-ordinates of L will be
-5
8 10 + 6 5-3] (16 2]
{—2. —5} 1t-6 ( ? 0 ) Gl e B or (8: l)
g 2 2 bl

Q. 10. The line segment joining A (-3, 1) and B
(5. = 4) i1s a diameter of a circle whose

centre 1s C. Find the co-ordinates of the
point C. (1990)

Sol. .- C is the centre of the circle and AB 1s
the diameter.

. C 1s the mid-point of AB.
Let co-ordinates of C (x, y)

-3+35 1-4
X5 i, =T =\f4+4=1[_= 4 x2
7 .S-9 8 =22 - ()
) G 2 and length in of BC
-3

. Co-ordinates of C are (l, —:22] Ans.

Q. 11. A (10, 5), B (6, -3) and C (2, 1) are the

vertices of a AABC. L is the mid-point of

" M 1s the mid-point of AC
. Co-ordinates of M will be

10+2 5+1 12 g
( 2 s D) )Or[z,zjor((),D

. Lengthof LM = J(S -6)% +(1-3)4

= {@)2 +(-2)?

= J(6-2)2 +(-3-1)2

= (#)2 + (-4)?
=J16+16 =/16x2 =442

from (i) and (i7), it is clear that

Sol.

AB and M is the mid-point of AC. Write LN lBC
down the co-ordinates of L and M. Show 2
Hence proved.

that LM = %BC. (2001)

Q. 12. (i) The co-ordinates of A and B are|

Co-ordinates of A are (10, 5), of B and (-3, a) and (1, a + 4). The mid-point of}
(6,-3) and of C are (2, 1) AB is (- 1, 1). Find the value of a.
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—————————————————

(u) The mid-point of the line segment, joining
A (p,5) and B (3,9)1s M (- 1, 4). Find
the values of p and g.

Sol. (/) The points A and B are (- 3, a) and
(1 at4).

. Co-ordinates of the lmd-pomt of AB
arc

3+1 a+a+4| |-2 2a+4
orat il T el it R

ie.(-1,a+2)
But, the mid-point of ABi1s (=1, 1)
ca+2=1=a=-1Ans.

(ii) Let M (- 1, 4) be the mid-point of the line
segment A (p, 5) and B (3, q)

p+3
s
= ‘p+3=-2
= p=-2-3=5-3

s

S5+¢
2
= Ddug=2=
= g=8-5=3

and 4 =

p=-5,9=3Ans.

Q. 13. Inthe adjoining figure, AB 1s a line-segment
intersecting x—axis at A and y-axis at B. If
P (-2, 3) is the mid-point of AB, write down
the co-ordinates of A and B.

Sol. A is on x—axis and B is on y—axis.
Let co-ordinates of A be (x, 0) and

B (0,y)

AY
<4
XI‘

d 'Y'

Q. 14.

Sol.

P (-2, 3) is the mid-point of AB

0
.'.—2=x+ =x+0=-4
0+
= x=—4 and 3 = 2y

=0+y=6 =y=6.

.. Co-ordinates of A are (-4, 0) and of

B are (0, 6) Ans.
The centre O of a circle has the co-
ordinates (4, 5) and one point on the
circumference is (8, 10). Find the co-
ordinates of the other end of the diameter
of the circle through this point.

(1998)
Co-ordinates of the centre O of a circle
are (4, 5)

Point A (8, 10) is on the circumference of
the circle which is joined to O and
produced to meet the circle at B.

A(8, 10) & B(x, y)

O(4, 5)

.AOB is the diameter of the circle and
O is mid-point of AB.

Let co-ordinates of B be (x, y)

10 +
R U Pt i 4

2 2
S =8 x and 10 =10 +y
— x=8-8=0and y=10-10=
Hence, co-ordinates of B are (0, 0) Ans.

Q. 15. The centre of a circle 1s C (- 2. 3) and

Sol.

one end of a diameter PQ is P (2, — 4).
Find the co-ordinates of Q.

Let co-ordinates of Q be (x, y)

.+ C (- 2, 3) is the centre of the circle
whose diameter is PQ.
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m

.. C 1s the mid-point of PQ.

2+x
2
= 2+x=-4
= x=-4-2=-6
4+ y

2
= —4+y=6

= y=6+4=10
Hence co-ordinates of Q are (- 6, 10)
Ans.

P(2,-4)

Q(x,y)

B b

and3=

3 -5
The centre of a circle is C (2 5 ) and

one end of a diameter AB is A (2, 1).
Find the co-ordinates of B.

3 -5
4 (5 7
whose AB is the diameter

-

¢ (33)

Q. 16.

Sol. ) 1s the centre of a circle

A(2,1)

B(x.y)

(] (75

Let co-ordinates of B be (x, y)

. C 1s the centre of the line segment
joining the points A (2, 1) and B (x, y)

é 2+ Xx
2 9
= 4+2x=6
= 2x=6-4=2
2
:—:]
= X 5

2P

=5 2lli+ y
and 3ts 1
=2+2y=-10
= 2y=-10-2=-12
-12
— —"2—-—-—6

. Co-ordinates of B are (1, — 6) Ans.

The point P (— 4, 1) divides the line
segment joining the points A (2, — 2)
and B in the ratio 3 : 5. Find the point B.

Let the co-ordinates of B be(x,, y,) and
co-ordinates of A are (2, — 2), P (-4,
1) which divides AB in the ratio 3 : 5

m1x2 + mZIl

Q. 17.

Sol.

X =

m1+m2
f3)(.x2+5)(2
- — 4 =
3+3
3 5 =3x2+10
8
= 3x, +10=-32
= 3x,==32-10=-42
x2=:—:2—=-14
o o PR N gt g
3xy,+5%x(-2)
i . 3+5
3y, =10
1 =
v 8
= 3y,-10=38
= 3y,=8+10=18
18
=—=0
. B Y2 3

. Co-ordinates of B are (- 14, 6) Ans.

Q 18. In what ratio does P (4, 6) divide the
jomof A(-2,3)and B (6, 7) ?

Sol. Let m, ; m, be the ratio, then
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o=t m1x2 +m2x1

Iﬂl o m2

6 + -2
=>4=ml>< m2><( )

o my+my
= 4 (my + my) = 6m — 2m,
= 4m, + 4m, = 6m - 2m,
= 4m;— 6m; =—2m,— 4m,

2 i i =8
Hence, the ratiois 3 : 1 Ans.

. 19. In what ratio does P (2, — 5) divide the
joinof A(—3,5)and B (4,-9)?

Sol. Let m, : m, is the ratio, then

e ?nlxz -+ mle

X =
m; x4 +m4 (-3
=5 2= 2(79)
m1+m2
dm, = 3m
=2 =—1 2
my +m,

= 4m, — 3m, =2m, + 2m,
= 4m, — 2m; = 2m, + 3m,

= 2m, = 5m,
my 5

— T v,
m2 2

——-':>  mlzm2=5:2

Hence, the ratio 1s 5 : 2 Ans.

Q. 20. In what ratio does P (b, — 1) divide the

join of A (1, —- 3) and B (6, 2) ? Hence,
find the value of b.

Sol. Let P (b, — 1) divide the line segment
joining the points A (1, —3) and B (6, 2)
intheratiok:1ie AP:PB=k: 1.

—5k+3

.. Co-ordinates of P are

{k.6+1.1 k.2+1.(—3)}

ki1’ k+1
But, Pis (p, — 1)
. 2k—3=_
k+1
K:1
& &
A(1,-3)

®
P (b, -1) B(6, 2)

= 2k-3=-k-1

=3 k=2
2
k=—.
3¢ 3
. L ST :
. The required ratio 1s -5; 1 i.e. 2:3 (internally).
6k +1
Al = S
SO, g b (1)

Putting k = % in (i), we get :

¥ o)
S
3

sy
_+1 TXE—.S.
3

Hence b = 3 Ans.

Q. 21. The line segment joining A (2, 3) and B
(6, —5) is intercepted by the x-axis at
the point K. Find the ratio in which K
divides AB. Also, write the co-ordinates
of the point K. (2006)

Sol. Let the line segment Intersect the x-axis
at the point P

Co-ordinates of P are (x, 0)

Let P divide the line segment in the ratio
k: 1 then |

=10 Sk= -3 k—'}-
k+1 T o~ 5
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Hence, required ratiois 3 : 5
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] 12 T
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X' ’ wowa BB X
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- -
- -
T
[_.11_4_. .- 2
PELTLS
ot
gESSES3RRs
Q. 22. IfA=(-4,3)and B = (8, -6)
(1) find the length of AB
(if) in what ratio is the line joining A and B,
divided by the x-axis ? (2008)
Sol. A=(-4,3),B=(8,-6)
, 4
“
4.
, 4+
—ﬂ'(‘ )y
wummEn
X' X
-+
-
| .
|
-5
|
|
L ul BERS Ll
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. Length of AB = {/(x, - x,)? + (3 -y’

= JB—(—4)F +(-6-3)?

= J8+4)? +(-6-3)?

= J12)? +(-9)? = J144+81 =225

=15

Join AB. It passes through the origin O(0, )

Let O divides AB in the ratio m, : m,

mx, + m,Xx,
B m, + m,

m; x84+ m, x(-4)
= 0= S

m, +m,

=8m|—4m2=0

=5 3’"1 = 4m2

LRI
- om m8 3

A mlzmzﬂl Ay
Hence O, divides AB in the ratio 1 : 2 Ans.

Q. 23. In what ratio is the segment joining the
points A (6, 5) and B (- 3, 2) divided by
they—ms?Fmdﬂtepomtlch
y-axis cuts AB.

Sol. wpdiﬁdumelmwjom _;
the points A (6, 5) and B (- 3, 2) in the |

ratio m; : m, o
-+ P lies on y-axis
L Itsx=0
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Let co-ordinates of P be (0, y), then

ml.xz o My X

x'=
ml +m2

s e il et

HII o= m2

L LETRLA) i

- 3m, + 6m, =0

: = 6m, = 3m,

L L
T R ]
'!

my,+myy; 2x2+1x5

& = my + my 3 2+1
443 9
= eyt R
et 3 3

L Co-ordinates of point P are (0, 3) Ans.

fQ 24. (i) Write down the co-ordinates of the
point P that divides the line joining
A(-4,1)and B (17, 10) in theratio 1 : 2.

(ii) Calculate the distance OP, where O is the
origin. '

(iii) In what ratio does the y-axis divide the
line AB ? (1995)

Sol. Point P, divides a line segment giving the
points A (- 4, 1) and B (17, 10) is the
ratio 1 : 2.

.« Arundeep's Foundation Math-X

Y
& B(17, 10)
2
1 P _
% &
A(-4, 1)
X'« 5

»X

(7)) Let co-ordinates of P be (x, y), then

o myxy tmyx,

m, +m,

STx17+2%(4) “'17-8
¥ 1+2 3

SR
3

my, tmyy,
ml +m2

y:

=1>c10+2><1__10+2 =12=4

S 3

. Co-ordinates of P will be (3, 4).

(i) O (0, 0) is the origin

OP = |[(x, ~%)2 +(; - 1)

= J(3-0)2 +(4-0)2

= {32 +(4)?
— 119 +16 = JE - 5'unitS.

(iii) Line AB intersects y-axis at L

.. abscissa of L 1s zero
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Let, co-ordinates of L be (0, y) and let L
divides AB in the ratio m, : m,

m; x17+m, x (-4)

0=
m, +m,

= 171?11 - 41?12 = ()
48 et

=i =am = =
] 2
Fﬂz

| = Ratio=4:17 Ans.
Q. 2§. The line joining P (- 4, 5) and Q (3, 2)
intersects the y-axis at R, PM and QN are

perpendiculars from P and Q on the x-axis.

Find :
(i) The-ratio PR 3RQ.
(i7) The co-ordinates of R.
(7iii) The area of the quadrilateral PMNQ.

Y
A
P(-4, 5)

\ R
Sp=-==—==== H{av 2)
v
Yf

(2004)

Sol. (7) Let R divides the line joining the points
P(—4,5 and Q (3, 2) intheratio k : 1

Y
A
P(-4, 5)
\ -
Sp===———— %Q(SI 2)
oy M(-4, 0) O N(3, 0) b

<+
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.. Co-ordinates of R will be

3k-y 2k+5
E+10%k #1

As R lies on y-axis

Sitsx=0
2k iR e
k+1
A
= 3k=14 = A—E
Ratio=4 :3
(i) Co-ordinates of R will be
/ \
3><i—4 2><i+5
3 3
f;—+1 i+1
Sk 3 J
(A= R
| 3
S S L e
Yo St
s [ N 23
G == = 0, —
or 3 2 5 x7]nr[ 5 7)

(7i7) Area of trapezium PMNQ

=-21-(PM+QN)><MN

=%(5+2)x7=-;-x7x7

49

g 24-5 sq. units Ans.

_ 5
Q. 26. The line segment joining A(—L 3) and

(7)
(77)
Sol.

B (a, 5) 1s intersected by the y—axis at
the point P in the ratio 1 : 3. Find

the value of @ ; |

the co-ordinates of P _
Let, the co-ordinates of P be (x, y)
" P lies on y—axis

SLatsx =0,

Now, x =

ml +m2
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s S lxu=3x(=1)
1+3
a—23
U= P
:3. 1 0
= qg-3=1( = a=3
5
jﬂ]y2+n?2yl 1XS+3>{§
Andy= —
my +m, _1+3
_5+5.+10-+_5,.
R PRy D

3
. Co-ordinates of P are (0, EJ Ans.

Q. 27. In the given figure, the line segment AB
meets x-axis at A and y-axis at B. The
point P (-3, 1) on AB divides it n the
ratio 2 : 3. Find the co-ordinates of
A and B.

Sol. .- A lies on x-axis
soats y =10
And B lies on y-axis
soatsx =0 J
Now, let co-ordinates of A be (x, 0) and

of B be (0, ) and point P (-3, 1) divides
AB in theratio 2 : 3

M X, +MyX,

SNEgE

) m;+m,

g 2x0+3xx 0+3x
= —3= = —3=
3 2+3 5,
TN R — x=;;—§-=—5

myy, +myy 2xy+3x0
andl: = S
my +m, 2+3
S 2yE0 e3y
G508 45
= 2P =D
= y—i
2

. Co-ordinates of A are (-5, 0) and of

5
B are [U,‘z—) Ans.

Q. 28. Show that the line segment joining the
points A (- 5, 8) and B (10, — 4) 1s
trisected by the co-ordinate axes. Also,
find the points of trisection of AB.

Sol.
A - - * B
_ P Q ®
52 8 ©. (x. 0) el
Let the points A (- 5, 8) and B (10, - 4).
Let P and Q be the two points on the axis
which trisect the line joining the points A
and B.
AP=PQ=QB
AP PB =1 : 2
and AQ:QB=2:1
P(O.,Y)
A : B
(-5, 8) 1:2 (10,-4)
Now, co-ordinates of P will be
1x10+2%x(=5) 10-10
X = — = “
| +2 3
_Ix(-4)+2x 8
toq 1+2
a4 loc Lt
R S
. Co-ordinates of P are (0, 4)
Q(x, O)
A - _ R
(_5' B} 2B
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Q. 29.

Sol.

Q. 30.

Sol.

Co-ordinates of Q will be,

e iy (el

7 T

20=5 2154
B, s o

T X (=4) + 18

e 241

B L e

3 3
. Co-ordinates of Q are (3, 0).

Hence proved.

X

3

Y

o

Find the image of the point A (3, — 2)
under reflection in the point M (- 1, 2).
Let A’ be the image of pomt A (3, — 2)
under reflection M (- 1, 2) and let the
co-ordinates of A’ be (x, y)
AY
o ! s S
X' 4 \ X
[ S )
vY' ;
' M 1s the mid-point of AA’
3 .
Sl ;"’ = -2=3+x
= x=-2-3=-3
) |
And2 === = 4=-2+y
= y=4+2=606 ;
.. Co-ordinates of A’ are (— 35, 6) Ans.
The co-ordinates of the mid-points of the

sides of a triangle are (1,2), (0,-1) and
(2, — 1) respectively. Find the co-
ordinates of the vertices of the triangle.

Let in A ABC, D, E and F are the mid-
points of the sides BC, CA and AB

respectively.

Alxy1. )

3 =
B(x2,37) D(1,2) C(x3,y3)
Let the co-ordinates of vertices, A, B anc
Care A (x;, ), B (x,,5,) and C (x5, y3)

D (1, 2) is the mid-point of BC. |

1=x2 + X3
2
+
:>x2+x3=2and2=y22y3
=V, ty3=4 .
" E (0, — 1) 1s the mid-point of CA
Yoty
And -1 = 5 l :>y3+y]=—2l
Again ".' F is the mid-point of AB.
' o LT
N
= Xy TXy =4
+
o _1=.V}. Y2
2

DYty ==2

Now, x| +x, =4 2
X, +x3=2 LT
x3t+x;=10 .. (ii0)

Adding, we get .

2 (x; +x, +x3)=6

¥ Wiyt R ..(7v)

Subtracting (7), (77) and (ii7) from (iv),
we get

Xy=3-4 =<1 xy=3=0&]
andx,=3-0=3
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Q. 31.

Sol.

Similarly, y, +y; =4 ..(V)

y3ty=-2 ...(vi)
N R =—2 ..(vii)
Adding, we get

2 (yl+y2+y3)=0
=, yi+ty,ty;=0 ... (viii)
Subtracting (v), (vi) and (vii) from (viii),
Y =0-4=-4,y,=0—(=2)=2
y3=0-(-2)=2
- Co-ordinates of A, B and C are
(l: B 4): (3: 2)3 (; 13 2) Ans.
The mid-points of the sides BC, CA and
ABof AABC areD (2,1),(-1,-3) and
F (4, 5) respectively. Find the co-
ordinates of A, Band C. -
~ D@, 1),E(-1,-3)andF (4,5) arc
the mid-points of the sides BC, CA and
AB of AABC respectively. Let the

co-ordinates of A be (x;, y;) of
B (x,, y,) and of C (x5, ¥3)

Alx1.0)

=
B(x2.02) D(2,1) C(x3.y3)
.- D (2, 1) is the mid-point of pe.

X, + X
= 22 3 =cq ey id
+
1=y22y3 =D Vot Vg 512
Again, E (- 1,~3) is the mid-point of CA
5 -x3;xl =3 % 1%y 55 2
+
Aﬂd"3=y?2yl = Y3ty =0

and F (4, 5) is the mid-point of AB

Ay STRA
Tt el
| 2

e dn
3
Now, x; +x, =8 (1)

ey st — 4 & (1)
Adding, we get
2 @it d-xa) = 10
= b e ) ...(7v)

Now, subtracting (i), (i7) and (iii) from
(iv), we get

o) xl+x2=8

And S = =ty =10

x;==3,x1=1,x,=7

And y, +y, =10 ..(v)
Yo ty3=2 (Vi)
Ve = S 0 ...(vil)

Now, adding, we get
2 () +y2+y3)=6
= 0 o O 6 Rl .. (viiT)
Subtracting (v), (vi), (vii) from (viii),
Va=mda Vi T L) =N

. Co-ordinates of points A, B and C are
(1, 1), (7,9) and (-3, —7) Ans.

. Prove that the points A (-2,-1), B (1. 0)

and C (4, 3) and D(1, 2) are the vertices
of a parallelogram ABCD.

. -~ The diagonals of a parallelogram bisect

each other.
+ AC and BD bisect each other at O

or O, is the mid-point of AC as well as
of BD.

D(1.2) C(4.3)

O(x.y)

A(2-1)" B(1,0)

Let co-ordinates of O be (x, »)
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(i) If O is the mid-point of AC, then

~2+4 . 2
X = —_——
2 2
J__—-1+3__£__
T T

.. Co-ordinates of O will be (1, 1)
(77) If O is the mid-point of BD, then

1+1 2

X= — =I
2 2
_0+2_2_

A=l g a

.. Co-ordinates of O are (1, 1)

Hence, we can say that ABCD is a par-
allelogram.

[f the points A (-2, -1), B (1, 0),
C (a, 3) and D (1, b) form a paralle-
logram, find the values of @ and b.

The vertices of a parallelogram ABCD
are A (-2, -1), B (1, 0), C (a, 3) and
D (1,:0) &

Let, its diagonal AC and BD bisect each
other at O i.e.-O (x, y) is the mid-point
of AC as well as of BD.

When O, is the mid-point of AC, then

-2+a -1+3 2 !
"‘ x: an == | | =]
2 AAid LR T
Again O, 1s the mid-point of BD, then
Idsl .72 0+b )
x.....-——_..—-:l,y=—-—--=-—
2 2 2 )
.- O 1s the mid-point of AC and BD both
-2 b
ud =1 and —=1
2
= 2+a=2 =3g=2+2=4
b
and E=1 — A
Hence, a =4, b=2 Ans.

. Thethree vertices of a parallelogram ABCD,

taken® in" order -are~ A (-1, 0),
B (3, 1) and C (2, 2). Find the co-ordinates
of the fourth vertex of‘the parallelogram.
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Sol. .- The diagonals of a parallelogram bi: |
sect each other. D) C (2
.. Diagonals AC and BD '
of the parallelogram ABCD
. bisect each other at O. O
A (1 0) B(3,1)
Let co-ordmates of O be (x, y)
As O 1s the mid-point of AC.
X = itcbin E;nd y=9ﬁ=l
B4 2 2

1
. Co-ordinates of O are (—2“51)

Again, O is mid-point of BD and let
co-ordinates of D be (x;, ).

g e

Then 2= :>3+x1=1
1+

X131 3 wdeand 1__J/1_
2

=0 1y, =) >y =2=1=1

. Co-ordinates of D are (=2, 1) Ans.
Q. 35. Find the lengths of the medians of a

A ABC whose vertices are A(- 1, 3), B
(1, = 1) and C(5, 1). Also find the co-

ordinates of the centroid of A ABC.

Sol. In A ABC, Let D, E
and F are the mid-points
of sides BC, CA and
AB respectively

. AD, BE and CF
are -the medians of

A ABC which intersect at G.

. G 1s the centroid of the A ABC.

Co ordinates of A, B and C are (- 1 3)
(1, = 1) and (5, 1) respectively:
Co-ordinates of D will be

1+5 —1+1 6 0
(2’ 2 J [2 2}“"(3'3)

A(-1,3)

E

B (1,-1) D C(5, 1)
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Co-ordinates of E will be ( B 7

4
"k,

ind co-ordinates of F will be (

3

s

) or (2, 2)

-1+1 3-1

5 s i

'

] oY 0, 1)

Length of AD will be = ‘R3+1)2 +(0+3)°

= 1}16+9 =\/E:5unit5

_ength of BE will be = \/(1—2)2 f=1t—2)%

IS J(—1)2+(~3)2 = o= ity units

and length of CF will be = J(S—O)z i

= 42+

= [(92+(0)2 = 2510 = 425 = 5 units.
Co-ordinates of centroid G will be
I= —1+1+5’3—1+1 [5 3J [5@ o,
53 3 353 3 :
Q.36. Find the co-ordinates of centroid of

APQR whose vertices are P (6, 3), Q
(-2, 5) and R (-1, 7).

Sol. Co-ordinates of P, Q and R are P (6, 3),
Q (-2, 5) and R (-1,7)

Let G be the centroid of the APQR

-. Co-ordinates of G will be

x1+x2 +x3 y1+y2 +y3
3 ’ 3 _
- (6-2-1 3+5+7 3 15)
j,.;_)r[ 3 ; 3 ) (3 3 or (1 5)

Hence Gis (1, 5) Ans.

Q 37. Fmd the co-ordinates of the point of in-
' tersection of the medians of the triangle
whose vertices are A (-7, 5),

M

B (-1, -3) and C (5, 7).

- The median of a triangle intersect each
other at one point say G.

. G is the centroid of the AABC.
. Co-ordinates of G will be

Sol.

.Xfl+.1'2 +x3 yl +y2 +y3
3 ’ 3 s
~7—-1+5 5-3+7 =340
3 : 3 3 3 or (-1, 3)

Hence, G 1s (-1, 3) Ans.

If G (=2, 1) is the centroid of AABC, two
of whose vertices are A (1, —6) and B
(-5, 2), find the third vertex of the tri-
angle.

Q.38.

Sol. Let the co-ordinates of third vertex

C be (x, »)

.. G (-2, 1) is the centroid of the AABC
in which A is (1, —6) and B is (-5, 2)

1+(—5)+x 1—5+x —4+x
3 3 3
S-4tx=—6 =>x=-6+4=-2
—6+2+ -4+
and 1= e =
3 3
Y= >y =3 +t4=7
. Co-ordinates of vertex C are (-2, 7)  Ans.

39. A(6,y), B (—4,4)and C(x, -1) are the
veritces of AABC whose centroid is the
origin. Calculate the values of x and y.

Sol..: Origin O(0, 0) is the centroid of the AABC
whose vertices are A (6, ), B(-4, 4)
and C (x, -1)
6+(—4)+x
i 3 = 6-4+x=0
g2y =0 =S x=—2
+4-1
and 0 = 4
3
:>y+4—1=0 =>y+3=0
=-3 S x=-2,y=-3 Ans.
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