Maths Chapter 11 Section Formula Ex 11

Question 1.

Find the co-ordinates of the mid-point of the line segments joining the
following pairs of points:
(i) (2,-3), (-6, 7)
(i) (5, -11), (4, 3)
(iii) (a + 3, 5b), (2a—1,3b + 4)
Solution:
(i} Co-ordinates of the mid-point of (2, -3), (-6, 7)

(-’5142‘-’*32 ! y1‘|2'y2) or

2-6 -3+7 44
[ o 2+ ) or [?E) or (-2,2)

(i) Mid-point of (5, — 11) and (4, 3)

2 72

5+4 -11+3
ﬂ'l' 2 =l 2
o[ 2 B 2__4
or 2!‘2 Df 21

(iii) Mid-point of (@ + 3, 5 b) and
(2a-1,3b+4)

I|+I2 ‘}'1+_}"g-

-2 72

a+3+2a-1 5b+3b+4
or

2 2

Ja+2 8bh+4
L 2 2

or (%,(4.&-&2})




Question 2.

The co-ordinates of two points A and B are (-3, 3) and (12, -7) respectively. P
Is a point on the line segment AB such that AP : PB = 2 : 3. Find the co-
ordinates of P.

Solution:

Points are A (-3, 3), B (12, -7)

Let P (x4, yq) be the point which divides AB in the ratioof my -myie 2:3
then co-ordinates of P will be

¥ My Xy + MaXy _ 2x12+3%(-3)

my + Ny 2+3
24-9 15
5 T
_myytmyy  2x(-7)+3(Q)
my+my 243
_—14+9_—5__1
=—a—=— =

.. Co-ordinates of P are (3, - 1)

Question 3.
P divides the distance between A (-2, 1) and B (1, 4) inthe ratioof 2 : 1.
Calculate the co-ordinates of the point P.




Solution:

Points are A (-2, 1) and B (1, 4) and

Let P (x, y) divides AB inthe ratio of my :mzie 21
Co-ordinates of P will be

R o 50 W 2x1+1%(~2)

X =
ny + my 241
2-2_0_
=—3 =3°°
_ kg o Mo
my + ny
_2x4+1><1_8+]_i:3
T 2+1 3 3
.. Co-ordinates of point P are (0, 3).
Question 4.

(i) Find the co-ordinates of the points of trisection of the line segment joining
the point (3, -3) and (6, 9).

(i) The line segment joining the points (3, -4) and (1, 2) is trisected at the
points P and Q. If the coordinates of P and Q are (p, — 2)

and (53,q) respectively, find the values of p and g.

Solution:




(i) Let P (x4, y1) and Q (X2, y2) be the points
which trisect the line segment joining the points
A(3,-3)and B (6,9)
1 : 1 : 1
* Go - -
A (3,-3) P(x4,¥4) Q(xs, y2) B(6, 9)
" P(x),y,) divides AB in the ratio of 1 : 2

_Imxy ¥ myx
ml + mz

S X

_Ix6+2%3 6+6 12

1+2 3 3
py =2 1x9 +2%(-3)
my +n - 1+2
_E_T_Erl—l
W

». Co-ordinates of P are (4, 1)
Again-. Q (x,, y,) divides the line segment
AB in the ratio of 2: 1



m,xz + m2x|
xz = e S

m|+m2
_2x6+1x3  12+3 __l§__5
- 24 - F O3
y, = Mmy; +myyy  2x9+1(-3)
2 m+my 2+1
18-3 15
== "y

.. Co-ordinates of Q are (5, 5)
(ii) Points P and Q trisect the line AB.

< — >
A P Q B
(3,-4) (P, 2 (553, 9) (1,2)

In other words, P divides it in the ratio 1 : 2
and Q divides itin theratio 2 : 1

) B mXs +HX| _ IXI+2X3 _ l+6 _.l
<& Thiwn 0 142 2 3. 3
my, +ny; 2x2+1x(-4) 4-4
- = - =0
m+n 2+1 2
e i
SP 3,9
Question 5.

(i) The line segment joining the points A (3, 2) and B (5, 1) is divided at the
point P inthe ratio 1 : 2 and it lies on the line 3x — 18y + k = 0. Find the value
of k.

(i) A point P divides the line segment joining the points A (3, -5) and B (-4, 8)

such that APPB=Kk1 If P lies on the line x + y = 0, then find the value of k.
Solution:




(i} The point P (x, v} divides the line segment joining the points
A(3,2)andB (5 1)intheratio1:2
mx, +mx;  1x5+2x3

m+n 1+2
_5+6 11
3 3
my, +ny;  Ixi+2x2
m+n 1+2
L
3 3

> P lies on the line 3x— 18y + k=(r
" It will satisfy it.

12)-alg) oo

11—3{}1-.5:=D=>—l9 +k=0
k=19



(if) A point P divides the line segment joining the
. AP k
points A (3, -5), B (-4, 8) such that or1
. Ratio=AP:PB=k:1
Let co-ordinates of P be (x, y), then

_omxytmy  kx(-4)+1x3

m+n k+1
_ —4k+3
T Tkl

8k -5 ey T2 I,
andy= roY {-J’ A }
_ 8k-5
T k41

* This point lies on the linex + y =0

ogdk+3  8k-5
SR
5 4k +3+8k—-5=0
> k-2=0=>4k=2

2
= k=g =

=0

1
4 2
Question 6.
Find the coordinates of the point which is three-fourths of the way from A (3,
1) to B (-2, 5).
Solution:




Let P be the required point, then

AP _ 3
AB 4
L L 4 @
B(-2.5) P(x, y) A1)
and co-ordinates of A are (3, 1) and of B
are (-2, 5)
AP _3__ AP 3

AB 4 AP+PB 4
4AP=3AP + 3PB

U

= 4AP-3AP=3PB
AP=3PB
AP 3
PB 1

omyp=3,my =1

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

mx, +myX  3x(-2)+1x(3)
oX= =

my +m, 3+1
_ =03 =3
4 4
_my,tmy, 3xS5+1xl
Y7 m+m, 3+1
15116
4 4

-3
. Co-ordinates of P will be (7,4)

Question 7.

Point P (3, -5) is reflected in P’ in the x-axis. Also, P on reflection in the y-axis
is mapped as P”.




(i) Find the co-ordinates of P’ and P”.
(ii)) Compute the distance P’ P”.
(iii) Find the middle point of the line segment P’ P”.

(iv) On which co-ordinate axis does the middle point of the line segment P P”
lie?
Solution:

(i) Co-ordinates of P, the image of P (3, -5)

when reflected in x-axis will be (3, 5)

and co-ordinates of P*, the image of P (3, -5)

when reflected in y-axis will be (-3, -5)

when reflected in y-axis wilkbe (= 3, — 5)

(u) Length of P’ P = J(_3 3 3)2 —(=5- 5)2

=J(=6)2 +(-10)2 =36+ 100

=136 = J4x34 =2,/34 units
(iii) Let co-ordinates of middle point M be (x, y)

x_xl+x2—=3—3 0

-T2 g
- WEys. =8%5.0..
y=Tgthe—y =30
.. middle point is (0, 0)
(iv) Middle point of PP"" be N (x;, ¥;)
; 3-3 0
s xl - T = 'i- =0
-5-5 -10
x2 = 2 = 2 = —5
.. Co-ordinates of middle point of PP are
©0,-5)

As x = 0, this point lies on y-axis

Question 8.

Use graph paper for this guestion. Take 1 cm = 1 unit on both axes. Plot the
points A(3, 0) and B(0, 4).

(i) Write down the co-ordinates of Al, the reflection of A in the y-axis.




(i) Write down the co-ordinates of B1, the reflection of B in the x-axis.

(i) Assign the special name to the quadrilateral ABA1B1.

(iv) If C is the midpoint is AB. Write down the co-ordinates of the point C1, the
reflection of C in the origin.

(v) Assign the special nhame to quadrilateral ABC1B1.

Solution:
Two points A (3, 0) and B (0,4) have been plotted on the graph.
\‘i
-:j- EREREETEENEEEE FEEE A R
T —r ottt -ad 4 § -&1 2
EEUSARSEREERERNEF/ B Y 1+
| rJ J l‘
] a3
4 -
4(_1 e
A+ ) M THEN A (11}
X K X
man N2 TRRT +H1H
AT i 5% ey
NN EEAN 7 T : 7 :
18 AN { 2 A
HEumpaResNOaA RSN, ]
wEBEhE ) § R /|
T AN
A it X R
T :-; : L.lmiz- - l!
T R
1 T 1T 11 T T
v

(i} A1 is the reflection of A (3, 0) in the v-axis Its co-ordinates will be (-3, 0)
(ii)+ B1 is the reflection of B (0, 4) in the x-axis co-crdinates of B, will be (0, -4)
(iii) The so formed figure ABA1B1 is a rhombus.

AP _ 3

(iv) C is the mid point of AB co-ordinates of C” will be AB 14
~ C, 15 the reflection of C in the origin

—3
co-ordinates of C, will be (T? _ 2)
(v) The name of guadrilateral ABC1B1 is a trapezium because AB iz parallel to B1C1.

Question 9.

The line segment joining A (-3, 1) and B (5, -4) is a diameter of a circle whose
centre is C. find the co-ordinates of the point C. (1990)




Solution:
s the centre of the circle and AR is the diameter

C is the midpoint of AB.
Let co-ordinates of C (, y)

_T3+S 1.4
A = 2 5 A = 2
- pEe g
2 F 2
— x:l}r:i
: 2

=3
.. Ce-ordinates of C are (1“2-]

Question 10.
The mid-point of the line segment joining the points (3m, 6) and (-4, 3n) is (1,
2m —1). Find the values of m and n.
Solution:
Let the mid-point of the line segment joining two points

A(3m,6)and (-4,3n)isP(1,2m - 1)

YHy+x, 3m—4

2 2
= Im-4=2 = Im=2+4=06
5
= m= 3 =
6+ 3In
and2m - 1= 3 = 4m-2=6+13n

= 4x2-2=0+3In=8-2=0+3n
= In=8-2-0=0 =n=0

Hencem=2_n=10

Question 11.
The co-ordinates of the mid-point of the line segment PO are (1, -2). The co-

ordinates of P are (-3, 2). Find the co-ordinates of Q.(1992)




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

co-ordinates of P are (-3, 2) and mid-point of PQ are (1, -2) then

1=“32” =-3+x=2 = x=2+3=5
2+y _

and-vz—T=u+y— 4 = y=—-4-2=-6
L x=5, y=-6

Hcm:e co-ordinates of Q are {5 -6)

Question 12.
AB is a diameter of a circle with centre C (-2, 5). If point A is (3, -7). Find:

(i) the length of radius AC.
(ii) the coordinates of B.
Solution:

B+ 4 (=T -5

= Js2 4122 = J25+144 m

169 = 13 units e J“

l‘

*-AB is diameter and C is mid point of AB
Let co-ordinate of B are (x, y)
321 = -2 and y;? =5
J+x=-4dandy-7=10
x=-4-3andy=10+7
x=-Tandy=17
+ B is(-7,17)

Question 13.
Find the reflection (image) of the point (5, -3) in the point (-1, 3).




Solution:
Let the co-ordinates of the images of the point A (5,-3) be
A1 (x,y) inthe point (-1, 3) then
the point (-1, 3) will be the midpoint of AAT.

—1=5;I =5+x=-2 = x=-2-5=-7
and 3= _3;y=>—3+y=6=: y=6+3=9

.. Co-ordinates of the image A, willbe (-7,9).

Question 14.

The line segment joining A (—1,53) the points B (a, 5) is divided in the ratio 1 :

3 at P, the point where the line segment AB intersects y-axis. Calculate
(i) the value of a

(i) the co-ordinates of P. (1994)
Solution:

Let P (x, y) divides the line segment joining
]
the points (_ L, E), B(a, 5)intheratio 1:3

= 1xa +3x(-1) _a-13

1+3 4
=lxﬂ+3xt—l)=ﬂ"‘3 5+5 10 5
(/) . AB intersects y-axis at P

.'..::=B=:-aT_3=G=m—3—-—{l

Sa=3

5
(#f) .. Co-ordinates of P are (G’E]

Question 15.

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




Solution:
Let the co-ordinates of B be (x, v)
Co-ordinates of A (2,-2) and point P (-4, 1)
divides AB intheratioof 3:5

b4 x
. 4= Ixx+5 (2)= 3x+10

3+5 8

and3x+10=-32 = 3x=-32-10=-42

. I=T=—14
_ 3xy+5x%(=2) _3y-10
e
= 3y-10=8=3y=8+10=18

S y=—=0
. Co-ordinates of B =(- 14, 6)

Question 16.

(i) In what ratio does the point (5, 4) divide the line segment joining the points
(2,1)and (7 .,6) ?

(i) In what ratio does the point (-4, b) divide the line segment joining the points
P (2,-2), O (-14, 6) ? Hence find the value of b.




Solution:
(i} Let the ratio be m4 : m4 that the point (5, 4) divides

the line segment joining the points (2, 1), (7, 6).
5 — ™ X T+mgx2
o i+ 1o
=5m+5my=Tm +2my
=23my=2my=Tm—-5m=3my=2m,

m_3
= my, 2
(if) The point (- 4, b) divides the line segment
joining the points P (2,-2) and Q (- 14, 6) in

the ratio m, : m,.

= m1my=3:2

. ml(—l4)+m2 x2
- my + .y
= —4dm-4m,=-14m;+2m,

i WO 1

5 =1

[ X

= % =m:my=3:5

Again
_mXx6+myx(=2) 6m -2m,
- "y + ) o omyptm

_ 6x3-2x5 _ 18-10
- dw—a s "¢

b

_8_
=g=1

Question 17.

The line segment joining A (2, 3) and B (6, -5) is intercepted by the x-axis at
the point K. Write the ordinate of the point k. Hence, find the ratio in which K
divides AB. Also, find the coordinates of the point K.




Solution:|

Let the co-ordinates of K be (x, 0) as it intersects x-axis.
Let point K divides the line segment joining the points
A (2,3)and B (6, -5) in the ratio m : ma.

myy+m my X(=5) + m, X3,

my + My my +my
==5m+3Imy=0=-5m;==3m,
m 3
=E=? =>m :my=3:5
Now,
mXx, +myx  3x6+5x2 18+10 28 7
T S

7
Co-ordinate of K are (—2-. 0]

Question 18.

If A (-4, 3) and B (8, -6)

(i) find the length of AB.

(i) in what ratio is the line joining AB, divided by the x-axis? (2008)

Solution:




Given A (-4, 3), B (8,-6)
% Lengthof AB= \/(xz -x ) +(-n)

=J[8-C4)F +(-6-3) =J(8-+4) +(-6-3)
" \/02)’ +(-9) = Jl;4+8l =J225 =15

1.

il

:

L

Y

By joining AB, we sce
that O (0, 0) lieson AB
Let O divides AB in the ratio m, :m,

S X= = 0=

8 dm,=0 8m = LI
= om, —4m,=0 = m|—4m=== m, _3-2
Somim=1:2
< 0, divides AB inthe ratio1:2

Question 19.

(i) Calculate the ratio in which the line segment joining (3, 4) and(-2, 1) is
divided by the y-axis.

(i) In what ratio does the line X —y — 2 = 0 divide the line segment joining the




points (3, -1) and (8, 9)?
Also, find the coordinates of the point of division.
Solution:

(1} Let the point P divides the line segment joining the points
A (3,4)and B (-2, 3) in the ratio of m4 : m7 and
let the co-ordinates of P be (0, v) as it intersects the y-axis

m|x2 + mlx]

'..{]n=
my +nmy
_my(=2)+myx3
_ m_3
=:-21|'1r11—3:':a~12=>m2 =3 =>m,:m,=3:2 Ans.

(i) Let the points be A (3,-1) and B (8, 9) and let
line x - y — 2 = 0 divides the line segment
joining the points A and B in the ratio
my : m,atpoint P (x, y) then

M Xy +myX;  my xB+my x3
x= -

my +m, m, +m,

and y -

my, +myy;  myx9+my(=1) 9m-m,
= m; +m, - m, +m, - m, +m,
" The point P (x, ¥) lies on the line x—y-2=0
. 8m, +3m, 9m, -m, _220

my +m, my +m,

m 2
= -3m +2my=0 = 3m,=2m, =p‘r;l:=§
()~ Ratio=m;:m,=2:3
e 2>c3+3>-:3___16+9=2'_5_=5
2+3 5 I

2x9+3x(-1) 18-3 15
andy= 2+3( L~ 5 "5

(if).". Co-ordinates of point P are (5, 3)



Question 20.

Given a line segment AB joining the points A (-4, 6) and B (8, -3). Find:
(i) the ratio in which AB is divided by the y-axis.

(i) find the coordinates of the point of intersection.

(iithe length of AB.

Solution:

(i} Let the y-axis divide AB in the ratiom - 1. So,
B mx8-4x1 4 1

— =>8m-—.4-0 =m= §=mn5

1
So, required ratio = 7 tlorl:2

- m P':'E: Y ) 1
A= @, -3)

1x(-3)+2x6
1+2

So, coordinates of the point of intersection
are (0, 3) '

(iif) AB= /(8 +4) +(~3-6)

9
(H} A]Sﬂ-,_].-'= =-3— =71

= J144+81 = J25= 15 units

Question 21.

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

(iCalculate the distance OP where O is the origin.

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




Solution:
(i) Let co-ordinate of P be (x, y) which divides the line segment joining the points
A(-4,1)and B(17,10) intheratioof 1: 2.

P Loy Rl

ml +m2

_Ix17+2x(-4) 17-8 __9___3

B 142 T Bl

y=£'l_J_’_2_;*ﬂ2Ll_ 1x10+2x1  10+2 12 -4
m+my — 142 3. 3
.. Co-ordinates of P are (3, 4)

(#) Distance of OP where O is the origin i.e. co-

ordinates are (0, 0)

~. Distance = /(3 0)2 + (4 -0)2

=32 +42 = Jo+16 =25 =5 units

(#i1) Lety-axis divides AB in the ratio of m, : m, at
P and let co-ordinates of P be (0, y)

O_m|x2 +myxy m X]7+;nzx(—4)
=——t—"1 0=
my+ny ml +m2
= 17m-4my=0 = 17m;=4m,
i P .
= m2 17 =>m1.m2—4.l'7
Question 22.

Calculate the length of the median through the vertex A of the triangle ABC
with vertices A (7, -3), B (5, 3) and C (3, -1)




Solution:
Let D (x, y) be the median of AABC through A to BC.

~ D will be the midpeoint of BC
~ Co-ordinates of D will be,

543 8 _3-1_2_
X== --—zn-s*lanu:ly--r-—f---2 -2—1

Co-ordinates of D are (4, 1)
- Lengthof DA = \[(7-4)2 4+ (-3-1)2

=y(3)2 +(-4)? =9+16 =25 =5 units.

Question 23.

Three consecutive vertices of a parallelogram ABCD are A (1, 2), B (1, 0) and
C (4, 0). Find the fourth vertex D.

Solution:

Let O in the mid-point of AC the diagonal of ABCD
=~ Co-ordinates of O will be

1+4 240 5
=5 i3 N '5,1

" OA also the mid point of second diagonal
BD and let co-ordinates of D be (x, y)

.'.§=l%£=:>10'—‘2+2x =2x=10-2=8
. .8 _O+y -
.x-2-4 and 1= 5 2

. Co-ordinates of D are (4, 2)

Question 24.
If the points A (-2, -1), B (1, 0), C (p, 3) and D (1, q) from a parallelogram
ABCD, find the values of p and q.




Solution:
A(-2,-1),B(1,0),C(p.3)and D (1, q)
are the vertices of a parallelogram ABCD
- Diagonal AC and BD bisect each other at O
0 is the midpoint of AC as well as BD
Let co-ordinates of O be (x, y)
When O is mid-point of AC, then

D(1,q) C(p3)
A(-2,-1) B(1,0)
L. P2 3-1_2 _
I S I
Again when O is the mid-point of BD
el 2 _0+qg g
. Thenx = 5 3 | and y > >

Now comparing, we get

i=l$p~2=2=5p=2+2=4

2
A q _
. p=4and > =l=2qg=2
Hencep=4,g=2
Question 25.

If two vertices of a parallelogram are (3, 2) (-1, 0) and its diagonals meet at (2,
-5), find the other two vertices of the parallelogram.




Solution:
Two vertices of a |lgm ABCD are A (3, 2), B (-1, 0)
and point of intersection of its diagonals is P (2, -5)
P is mid-point of AC and ED.
Let co-ordinates of C be (x, y), then

3
2=%— Sx+3=4mx=4-3-1
y+2
and=S==—F——=y+2==10

2
= y=-10-2=-12
. Co-ordinates of C are (1, -12)
Similarly we shall find the co-ordinates of D also

-1
=IT=:x—[=4=>x=4-+l =5
+0
.._.s= %— =._In-_ty

.. Co-ordinates of D are (5, —10)

Question 26.

Prove that the points A (-5, 4), B (-1, -2) and C (5, 2) are the vertices of an
isosceles right-angled triangle. Find the coordinates of D so that ABCD is a
square.




Solution:
Points A (-5, 4), B (-1,-2) and C (5, 2) are given.
If these are vertices of an isosceles triangle ABC then
AB = BC.

(o]
x» (5.2)

A
(=S5, 4) (-1.-2)

AB = [[-1-(-5)P +(-2-4)?
=J1+52+(-6)? ={(®)? +(-6)?
=J16+36 =+/52
BC=[5-(-DP +[2-(-2)] *
=J(5+1)2 +(24+2)2
=J(6)Z+(@)? =J36+16 =52 ~AB=BC

- AABC is an isosceles triangle.
AC=(-5-5)2 +(4-2)?

=J10)2+(2)Z =J100+4 =104
Now AC? = AB? + BC?

Question 27.
Find the third vertex of a triangle if its two vertices are (-1, 4) and (5, 2) and
the midpoint of one side is (0, 3).




Solution:
Let A(-1,4) and B (5, 2) be the two points and let D (0, 3)
be its the midpoint of AC and co-ordinates of C be (x, v).

C

iz, ¥}

A2, 4 B(5.2)

:ﬂ=£%i::x—1=ﬂﬁx=]

v+4
L
.. Co-ordinates of will be (1, 2)
If"we wke mid-point D (0, 3) of BC, then
S4-x .
GZT =x+5=0 =2x==-35

2+y
and 3=T' =2+y=6=y=6-2=4

. Co-ordination of C will be (-5, 4)
Hence co-ordinates of C, third vertx will
be (1,2)or (-5, 4)

=y +d4=6=y=6-4=2

Question 28.

Find the coordinates of the vertices of the triangle the middle points of whose
sides are (0,12),(12,12)and(12,0)

Solution:




et ABC be a A in which (U, %) B (% %) andl’ (%U)

the mid-points of sides AE, BC and CA respectively.
Let co-ordinates of A be (x4, y1), B (X2, y2), C (%3, ya)

(*r )
A

0- P Nt (i)
F=22 =y = (i)
Again % _ 52 ;IS =X, +xy=1 _.(iif)
and%—}'z;h =0y Tyl (iv)
ar‘ncl%:wl'ﬂ‘z'Ti =5 Xy +\"_\'|—I (V)
0= }?3;'1!1 =y, ty =0 ...(vi)

Adding (i), (i) and (v)
2(x +x,+xy)=0+1+1=2

X txy tx;=1

Now substracing (i), (v) and (i)

respectively, we get

X, =0,X =0, %, =1

Again Adding (if), (iv) and (vi)

2ty ty)=1+1+0=2
ypty,ty;=1

Now subtracting (iv), (vi) and (ii)

respectively we get,

=0y =lLy=0

. Co-ordinates of A, B and C will be

(0, 0), (0, 1) and (1, 0)



Question 29.

Show by section formula that the points (3, -2), (5, 2) and (8, 8) are collinear.
Solution:

Let the point (5, 2) divides the line joining the points (3,-2) and (8, 8)
in the ratic of my : m»

.i”'l xs + ’”2 w3

5= = 8m | + 3nty = S+ Sm,
My + Nty -
=8m -5m =5m, —-Hlilmz 5
= Im=2m = o =3 swikE)
8m1 —Zmz
Again 2 =
gal mi +m:

=8m-2my=2m +2m
=8my-2m;=2my+2m,

m 1 i 2

=0 ny =4 nia :é‘"'T:E:? - (0T)

from () and (if) it is clear that point (5, 2)
lies on the line joining the points (3, - 2)
and (8, 8). Hence proved.

Question 30.
Find the value of p for which the points (-5, 1), (1, p) and (4, -2) are collinear.




Solution:
Let points A (-5, 1), B (1, p) and C (4, -2)
are collinear and let point A (-5, 1) divides
BC intheratio inmy : ms

MyXy + N X

L X=
my + m,

myxd+m =<1 dmy +m,

= 3= =
y + 1M, miy o+ 0,

= —Sml - sz = 4m| + oy
= =5my — 4my = my + Smy

m - 6 2
= =9my=0my= — =—— == .
! 27 m, -9 -3 ()
ity x (- 2)+ msxp  =2ny s p
and -
my i, My + My

=H'H'| + J‘I'Il = “2”‘!1 + lep = J'HI + 2!‘!!12.??12'0—"12

m -1
=>3m, - ny (p = 1) = mi = .!)—3— vna(11)
From (i) and (ir)
p-1 2 _
3 —-_3='.*—3p+3=-6 .
= -3p=6-3=-3p=3= p= Y = -]
sop==]
Question 31.

A (10, 5), B (6, -3) and C (2, 1) are the vertices of triangle ABC. L is the
midpoint of AB, M is the mid-point of AC. Write down the co-ordinates of L and
M. Show that LM = 12 BC.




Solution:
Co-ordinates of L will be
(102+6v 523) or (126 5) or(8,1)

(10.5)
A (2003)

8 Cc@.1
6.-3) @1

Co-ordinaes of M will be

1042 5+1
=( 2 s = )or~(12 6)0r(6 3)
2 2 5 Vg

Length of LM = \[(6—8)2 F(3-1)2
=J(-2)2+(2)? =V3+4 =48
=Jax2 =22 units ..(f)
Lengt!'lofBC=J(2_6)2 +[1-(-3))2
NEDT (1432 = (42 (@)
=J16+ 6 =32 =J16%x2 =442 units ...(i1)

from (1) and (1)

IM=—
ZBC

Question 32.

A (2,5), B (-1, 2) and C (5, 8) are the vertices of a triangle ABC. P and.Q are
points on AB and AC respectively suchthat AP: PB=A0Q:0QC=1:2.

(i) Find the co-ordinates of P and O.

(i) Show that PQ = 13 BC.

Solution:




A(2,5),B(-1,2)and C (5, 8) are the vertices of a AABC,

Fand Q are points on AB
Ap __ AQ 1
and AC respectively such that FB QC 2

Al2.5)

Bi-1,2) (5. 8)

Let co-ordinates of P be (x, ') and ofQ be(x,,),)
=+ P divides AB intheratio 1 : 2

mx, +n,x, Ix(-1)+2x2

i A m+my, 1+2

_ -1+4 _ 3 ~

3 3

mys i) 1x2+42x5 2+410 12

=—

N omemy, T 142 3 3



. Co-ordiantes of P will be (1, 4)
Similarly Q divides AC in theratio 1 : 2

MyXs + 05X, |xS54+2x2

w X ek . 142
si4 9
e w
1y, + M, Y, I1x8+2x5
and y, = my+m, 142
_8+10 18
T e

. Co-ordinates of Q will be (3,.'6)
(1) Now fength of BC = \J(x, - x,)* + (s ~ 3,
= J6r I +6-2F = Y+
= 36436 + V72 = J2x36 =62
and PQ = J(1=3) + (- o)
O aTa =B =y

3 62 BC
pc e [ i
Question 33.

The mid-point of the line segment AB shown in the adjoining diagram is (4, -
3). Write down die co-ordinates of A and B.
Y

L 3

AL«

D/ ]
P
(4,=3)

‘\\m



Solution:
A lies on x-axis and B on the y-axis.
Let co-ordinates of A be (x, 0) and of B be (0, v)
P (4,-3) is the mid-point of AB
4= 0
2
0+ y _
it i

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

= x=§

and -3 =

Question 34.

Find the co-ordinates of the centroid of a triangle whose vertices are A (-1, 3),
B(1, -1) and C (5, 1) (2006)
Solution:

Co-ordinates of the centroid of a triangle,
whose vertices are (x1, y1), (x2, y2) and

.-t! +.Iz +IJ 'J'Jl +y1 -+ J-f's
{xB,yE) are 3 ; 3

<. Co-ordinates of the centroid of the given triangle
[—1+l+5 3—1+1] e {
are | T T 3 ie. |3

Question 35.

Two vertices of a triangle are (3, -5) and (-7, 4). Find the third vertex given
that the centroid is (2, -1).




Solution:
Let the co-ordinates of third vertices be (x, y)
and other two vertices are (3,-5) and (-7, 4)
and centroid = (2, -1).
3-T+x x-4

n2s =
3 — 3 2
x-4=6 =x=06+4 = »=10
—S5+4+y
and =b—1=—‘"“—_;)—:a---3=—11+};

. =Dy==3+1=2
. Co-ordinates are (10, — 2)

Question 36.
The vertices of a triangle are A (-5, 3), B (p, -1) and C (6, q). Find the values
of p and q if the centroid of the triangle ABC is the point (1, -1).
Solution:
The vertices of AABC are A (-5,3),B(p,-1),C (6, q)
and the centroid of AABC is O (1,-1)

co-ordinates of the centroid of AABC will be

[—5+p+6 3-1+q] (1+p 2+q}
= | —=, =4

¥ »

3 3 37 3

But centroid is given (1, -1)
~. Comparing, we get

1+ .
Tp=l#l+p=3
=p=3-1=2
2+
and 34; =-l=22+g=-3

= g=-3-2=g=-5
Hencep=2,g=-5



