Coordinate Geometry

2016
Short Answer Type Questions | [2 Marks]

Question 1.

Find the ratio in which y-axis divides the line segment joining the points A(5, -6) and B(-I, -4).
Also find the coordinates of the point of division.

Solution:

Let the point on y-axis be P(0,y) and AP: PB =k : 1.

X, +nx, my, +ny,

Co-ordinates of P given by: ( \
m+n  m+n |

5x1+k(- _
Then,takingx-axisofA,B;—;Q=ﬂ = é—k=i} = k=5
k+1 +1

Hence the required ratiois 5: 1
_ (=(5)+(1)-6) _-13

Now, taking y-axis, I
o4 5+1 3

Hence point on y-axis is (0, _TB)

Question 2.
The x-coordinate of a point P is twice its y-coordinate. If P is equidistant from Q(2, -5) and

R(-3, 6), find the coordinates of P.

Solution:
Let the required point be (2y, y). Let Q(2, - 5) and R(-3, 6) are given points.
Now,PQ = PR = /(2y 2P+ (y+ 5 = /(2 + 37+ (y—6F

[ using Distance formula, y/(x - 2)2+ (v +5)? = /(x+3)2+(y-6)’] N

Squaring both sides we get

47 +4-8y +y" + 10y + 25 = 4% + 9 + 12y + 57 12y + 36

= 2y +29 = 45 '

= 2y = 45-29=16

= y=28

= Y =16 Q(-3,6) R(2, -5)

Hence coordinates of P are (16, 8)

Question 3.
Let P and Q be the points of trisection of the line segment joining the points A(2, -2) and B(-

7, 4) such that P is nearer to A. Find the coordinates of P and Q.

Solution:

Let A(2, - 2), B(- 7, 4) be given points. Let P(x, y), Q(x', y') are point of trisection.

A P Q B
(2,-2) (-7.4)

P divides AB in the ratio 1 : 2
2X2+1(-T) (-2)(2)+1(4)

Coordinates of P :
oordinates o an:( " 122

) or (-1,0)

-7 0+4
Q is mid point of PB. So using mid point formula coordinates of Q are ( > -;—) or (—4,2)
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Question 4.
Prove that the points (3,0), (6,4) and (-1,3) are the vertices of a right angled isosceles
triangle.
Solution:
Let the triangle be AABC as shown in figure. Distances are:
Using distance formula, A3, 0)
AB = /(3-6+(0-4Y =5
BC= (6+1P+(4-3)% =5/2
CA=/(-1-32+(3-0)* =5
Here, AB = AC = AABC is isosceles triangle
Consider, AB'+ ACT = (5 + (5 =25 +25=50
= and, BC? = (5/2) = 50 BE.4) C=1.9)
. Here, AB® + AC® = BC?
= AABC is a right angled triangle.
[+ In right A, using Pythagoras theorem (H)” = (P)* + (B)’]
where H = hypotenuse, B = base, P = perpendiculars

Question 5.

Find the ratio in which the point (-3, k) divides the line-segment joining the points (-5, -4) and
(-2,3). Also find the value of k.

Solution:

k 1

A— ' B
(-5, —4) P(-3.k -2,3)

Let P divides ABink : 1.

Then -3= w [Using section formula, (x,y) = (Wz+ml, e HW]]
k+1 m+n, = m+n

=  3k-3=-2k-5

= -k ==2

= k=2 3

Hence the required ratiois 2: 1

Question 6.

Prove that the points (2, -2), (-2, 1) and (5, 2) are the vertices of a right angled triangle. Also
find the area of this triangle.

Solution:

Let A(2, -2), B(-2, 1) and C(5, 2) be the given points. So, A2, -2)

Using Distance formula
AB? = (24274 (-2-1¥=16+9=25

L AB=5

BC? = (=2-5)+(1-2)=49+1=50

BC = 5v2

AC = (5-2+(2+2)=9+16=25

AC =5 B(-2. 1) C(5,2)
- BC? = AC? + AB?, so AABC is a right angled triangle in which BC is hypotenuse.

ar(AABC) = %xABxAC=%XSxS=%squnits
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Short Answer Type Questions Il [3 Marks]

Question 7.

In figure ABC is a triangle coordinates of whose vertex A are (0, -1). D and E respectively are
the mid-points of the sides AB and AC and their coordinates are (1, 0) and (0,1) respectively.
If F is the mid-point of BC, find the areas of AABC and ADEF.

Solution:
. Let coordinates of B are (x,y). Then using mid point formula we
x+0
=1 = x=2
2
y—1
— =1 = y=1
> ¥

Coordinates of B are (2,1)
Let coordinates of C are (p, q)
Similarly coordinates of C we have

p0 =0 = p=0
2
q;] =1 = g=3
Coordinates of C are (0, 3)
Area of AABC

- %[xl(}’z_yj) Fx,03-3) + 130, -¥y)] = %[uu— 3) 4+ 203 + 1) + 0(=1 -1)]

= % X 8 = 4 sq. units

1+3 . . .
Coordinates of F are (% %-) Le.(1,2) [+ Using mid-point formula]
1
Area of ADEF = L[1(1-2) +0(2-0) + 10~ 1)] = 5[-1 + 0-1]
= %x (-2) = [-1] = 1 sq. units [’ Area cannot be negative]
A{D, 1)
(1,00 E(0. 1)
B c
(x, ¥} (o, q)
A(D, 1)
{(1,0D E(0, 1)
B c
(x. ¥ (p. )
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Question 8.
If the point P(X, y) is equidistant from the points A (a + b, b — a) and B(a -b,a+ b). Prove that

bx = ay.

Solution:

Given, _ PA = PB = PA’=PB? P(x, ¥)
Applying distance formula, -

= (@a+b-x)+(b-a)7 = (a-b-x)*+(a+b-y)?

= (a+b) +x*-2ax-2bx + (b-a)’ +y* - 2by + 2ay
= (a—b)? + x* = 2ax + 2bx + (a+ b)* + y* - 2ay - 2by
= 4ay=4bx = ay = bxorbx =ay Hence proved.
Ala+b, b-a) Bla—b,a+b)

Question 9.
If the point C(-I, 2) divides internally the line-segment joining the points A(2, 5) and B(x,y) in
the ratio 3 : 4, find the value of x2 + y?.

Solution:
Using section formula,
= Ixx+4x2
3+4 A c-1,2) _
_1 = 3I + 8 (2| 5) 3 H 4 (x’ y]
7
Z+8=-7 == Ix=-15 = x=-5
Ixy+4x5
Similarly, 2= e’ Sdabil
3+4

4=%+20 = Jy=-6= y=-2
Hence, x*+y' = (-5 +(-2)’= 25+4=29

Long Answer Type Questions [4 Marks]

Question 10.

Prove that the area of a triangle with vertices (t, t—2), (t +2,t+2)and (t + 3, t) is
independent of t.

Solution:

Given vertices of triangle are {t,£ -2}, {r + 2,¢ + 2}, {t + 3,1} Aft, 1-2)
Let (x,, y,), (3, y,), (x5, ¥5) are vertices of the triangle.

. 1
Area of the triangle = E{xl{y: —¥3) + X0 -y) x50, -]

= l[rl(r +2-D+(+2) -t + 2+t +3){t-2-1-2}]
? B(t+2, (+2) Ct+3,1)
= 5[21 + 2t + 4 -4t —12]

% X (- 8) = 4 sq units, since area can’t be negative.

Hence, area is independent of 7.
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Question 11.

In fig., the vertices of AABC are A(4, 6), B(l, 5) and C(7, 2). A line-segment DE is drawn to

intersect the sides AB and AC

at D and E respectively such that AD/AC=AE/AC=1/3. Calculate the area of AADE and

compare it with area of AABC.

Solution:
Given: 59 = l B(1, 5)
AB 3 '
3AD = AB
3AD = AD + DB
2AD = DB
AD _ 1
DB 2
Similarly, AE _ 1
EC 2
Calculated using section formula
Coordinates of D are (1(” F2@) 1)+ 2(6)) ie. (32)
1+2 142 3
1(7
Coordinates of E are ( (7 + 2(4), 1(2)+z(6}) ie, (5, E)
1+2 1+2 3
1
Areda of AADE = E[xl(yz—yj} +x,(0-¥) + x50, -5,)]
| YR LTS L _n
-2 4( - )+3( : 6)+6(6 ; ”
1 -4\ (1
= —=|4 —_ —
2 +3( 3 ) 5(3)‘
1 5 5 .
= Z|4-4+=| = =sq.
> 3 P sq. units
Area of AABC = %[4(5 -2)+ 1(2-6) + 7(6-75)]
= %[4x3+{—4)+'}'x1}
1
=3 [12-4+ 7]
1 15
= — X 15 = — sq. uni
5 5 > $q. units
Hence., Area(AADE]___ 5/6 =E+E=§XE=E
Area (AABC) 15/12 6 12 6 15 3
A(4, B)
E
B{1, 5) C(7.2)
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Question 12.
The coordinates of the points A, B and C are (6,3), (-3,5) and (4, -2) respectively.P(JC, y) is
arAPBC) |x+y-2

any point in the plane. Show that ar ( © 7

Solution:

. Taking points F, B, C. Firstly,

1
area(APBC) = ) [, 07, ¥3) + 2,003 -yp) + 5500, ~ )]
1
= Sk -3-2-y) + 40 -3)].
= % [7x + Ty~ 14] sq. units
Now, area (AABC) = %[6 X 7=3(=5) + 4(3 - 5)]
= %[42 +15-8] = % X 49 sq. units
H area (APBC) ?x+?'y—l4‘_ x+y—2‘
enees area (AABC) 49 a 7
Question 13.

Find the area of the quadrilateral ABCD, the coordinate of whose vertices are A(1, 2), B(6,2),
C(5,3) and D(3,4).
Solution:

1
Area of AABC = = [x,(1,-¥) + %03 3) + %300, -)]

=1hne-3)+63-2) +502-2)]
2 €3
= l[—1 +6+0]= 3 $q. units o@4
2 2
Now, Area of (AACD) = %[_1(3 —4) +5(4-2) + 3(2-3)]
=402
2 A(1,2) 5
= l:;<ﬁ=3sq.units ©2
2
Hence, Area (quadrilateral ABCD) = g +3= % sq. units

Question 14.

Find the area of a quadrilateral ABCD, the coordinates of whose vertices are A(—3,2),
B(5,4), C(7, -6) and D(-5, -4).

Solution:

. _
Area of AABD = = [x,(y;-3) +%,03-3,) + ;07 -3)]

1
= 5[-3(3) +5(-6) + (-5) (2-4)]
D (-5, -4) C(7,-6)
= %[—24 30 + 10]
- .;. X (44) = (~22) =22 sq. units
Since area can’t be negative
A(=3,2) B (5, 4)

area of ABCD = % [5(=2) + 7(-8) - 5(10)]
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1
= [-10-56-50
1 1

1l

% (-116) = (- 58) = 58 sq. units

Since area cannot be negative.
Area of quadrilateral ABCD = Area (AABD) + area (ABCD)
= 22 + 58 = 80 sq. units.

2015

Short Answer Type Questions | [2 Marks]

Question 15.

If A(5, 2), B(2, -2) and C(-2, t) are the vertices of a right angled triangle with £B = 90°, then
find the value of t.
Solution:
Using distance formula in right triangle ABC,
AB’=(5-2+(2-(-2))* =9+16=25
ACT=(5-(-2)) "+ (2-1) =49+ 44+ P =F-4+53
BCl=Q2+2+(-2-1) =16+ +4+4=r"+4+20
Now AABC is a right triangle, right angled at B.
So, AC? = AB’ + BC?

P-4t +53 =25+ +4+20
8
Br =8 = t===1
8
Hence, t =1
A(S, 2) L

B(2,-2) C{-2.1f)
(By Pythagoras theorem)

Question 16.

Find the ratio in which the point P P(3/4,5/12) divides the line segment joining the points
A(1/2,3/2) and 3(2, -5).
Solution:

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

1 3
then the coordinates of P are 2k+5 _5k+5
k+1' k+1
1
2% +—
2 _3
ATOQ. T 1 3
= Bk +2 =3k+3
= Sk =1
1
k==
= 5

Hence, P divides the line segment AB in the ratio 1: 5.

Question 17.

The points A(4,7), B(p, 3) and C(7,3) are the vertices of a right triangle, right-angled at B.
Find the value of p.
Solution:
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In right AABC,

4,7
Using distance formula, NG
AC = /34 (-4)% =5
AB = /(p-4P+16
BC = y/(p-7)2+0
Now, AC? = AB’ + BC’ [+ Pythagoras theorem]
= B5=(p-42+16+(p-7)° -
25=p"-8p + 16 + 16 + p*— 14p + 49 B, 3) C(7. 3)
= 2°-2p+56=0
= p-1lp+28=0
p-4dp-7=0 = p=4orp=7
If p="7then B =(7,3)
It coincides with C
p=7
Hence, p=4
Question 18.
Find the relation between x and vy if the points A(x, y), B(-5, 7) and C(-4, 5) are collinear
Solution:
A, B and C are collinear. So, area (AABC) = 0
1
’ E[xl(yz =¥3) + 5,3 -y)) +x(v,-y)]1 =0
1
= SBO=-5)+E)E-)+ Hp-7)]=0
k-25+5v-4y +28=0
= Required relation betweenx & yis2x +y + 3 =0
Question 19.
If A(4,3), B(-l,y) and C(3,4) are the vertices of right triangle ABC, right-angled at A, then find
the value ofy.
Solution:
C(3.4) oo

In right ACAB, using distance formula,
BCP= (3+1)°+ (4-y)> = 16 + (4—y)?
AB’ = (-1-4)* + (y-3)? =25 + (y - 3)?
AC = (4-3+(3-4=2

Also BC? = AB’ + AC? [+ Pythagoras thaorr;m}
= 164+ (4-y)’ =25+ (y-3P+2
16+ 16 +y* -8y = 25+ " —6y + 9 + 2 A4,3)  Bl-1y)

~y=4 = y=-2

Question 20.
Show that the points (a,a), (-a,-a) and (-V3a, V3 a) are the vertices of an equilateral triangle.
Solution:
Let P(a, a), Q(-a, —a), R(-v3a, V3 a). Using distance formula,
PQ = J(@+a) +(a+a)’ = Véa’+4a? =2V a

OR = J(—a+/§a)2+(—a—-."§a)2_
= Va2 +3a*-2/3a% +a?+3a+2/3a* = /8 = 2/2a
RP = J(a+f§a)z+(a—ﬁa)2

s’laz+3a2+2\/3a2+a2+3a2—2ﬁa2 = V8a> = 2V2a
= Here, PQ = QR =RP
. P.Q, R are vertices of an equilateral triangle.
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Question 21.

For what values of k are the points (8,1), (3, -2k) and (k, -5) collinear?
Solution:
For collinear points area of A made by these points will be zero.

%[:‘10"2 =y3) + X0, -yy) + x50, -y,)] =0

= 8(-2k +5)+3(5-1)+k(1+2k)=0
= ~16k +40- 18 + k + 2k* =0
2 -15k +22 =0
2% - 11k -4k +22 =0
= k(2k-11)-2(2k-11) =0
(2k-11)(k-2) =0
11
= k=2k=—
2
Short Answer Type Questions Il [3 Marks]
Question 22.
Find the area of the triangle ABC with A(l, -4) and mid-points of sides through A being (2, -1)
and (0, -1).
Solution:
. 1
1. Firstly, ar(AAPQ) = Elﬁﬁ’z —¥3) +x,(y3 =) + x50, - y))] A —4)
=%i1(—1 + 1)+ 2(=1+4)+ 0(-4 + 1)|
=% |0+ 6+ 0| = 3 sq. units

P, Q and R are the mid point of sides AB, AC and BC
respectively

So, ar(AABC) = 4 ar(AAPQ) = 4 x 3 = 12 sq. units.

Question 23.

Find the area of the triangle PQR with Q (3, 2) and the mid-points of the sides through Q
being (2, -1) and (1,2).

Solution:

Firstly, ar(AQCB) = %[x[(yz =y3) +x,(y3=yy) + 2300, - 3,)]

%|3(_1—2) +2(2-2) + 12+ 1)]

%I—Q + 0 + 3| = 3 sq.units

-+ A, B and C are the mid-points of sides PR, RQ and QP respectively.
So, ar(AQPR) = 4 x ar(AQCB)
= 4 X 3 = 12 sq. units

Question 24.

If the coordinates of points A and B are (-2, -2) and (2, — 4) respectively, find the coordinates
of P such that AP = 3/7 AB, where P lies on the line segment AB.

Solution:
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p

AC2,-2) (¥ B2, - 4)

Given, AP = %AB::-AP:PB=3:4

= P divides AB in the ratio 3: 4
Using section formula,

Il

IX2+4%(-2) 3x(-4)+4x(-2 -2 =20}
Coordinates of point P are rax2) €4 ( ))— (7’7]

3+4 3+4 -

Question 25.
Find the coordinates of a point P on the line segment joining A(l, 2) and B(6,7) such that
AP=2/5AB
Solution:
A(1,2) P B(6,7)
. 2
Given, AP = EAB
AP:PB = 2:3 = P divides AB in ratio 2: 3.

Using section formula,
2x6+3x1 2xT+3x2

243 7 243

) ie. (3,4)

Coordinates of point P are (

Coordinates of P are (3, 4)

Question 26.
Point A lies on the line segment PQ joining P(6, -6) and Q(-4, -1) in such a way that
PA/PQ=2/5. If point P also lies on the line 3x + k(y + 1) = 0, find the value of k
Solution:

Coordinates of P are (6, -6). Given that:

P(6, —6) lies on the line. So,
+k(y+1) =0

Il
<

= IX6+ki-6+1)
= 18-5k =0
18
k= —.
= 3

Long Answer Type Questions [4 Marks]

Question 27.

If A(-4,8), B(-3, -4), C(0, — 5) and D(5,6) are the vertices of a quadrilateral ABCD, find its
area.

Solution:

. 1
Firstly, ar(AABC) = ‘z‘[xl(}’z =y3) +x,(03-y,) + x50, - )]

= L|-a(=4 + 5)3(-5-8) + 0(3 + 4)| c0.-5)
2 0 kl_:,‘ﬁ‘l

1 1
=—|4+39+0| == x35
2' | 2

= % §(. units

1
Now, ar(AACD) = = |-4(-5-6) + 0(6-8) + 58 +5)| A4S B (3 4)

= -;-|44+0+ 05| = %sq.units
So, ar(quadrilateral ABCD) = ar(AABC) + ar(AACD)

= £+@ _ 144 = 72 sq. units
272 T2 T
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Question 28.

If P(-5, -3), Q (-4, -6), R(2, -3) and S(l, 2) are the vertices of a quadrilateral PQRS, find its
area.

Solution:

. 1
Firstly, ar(APQR) = E[xl(yz =¥3) + 5,005 =y)) + 2300, -,)]

- _;.|_5(—6 +3)4(-3-3) + 2(=3 + 6)|

_1 _21 . R(2.-3)
= 5“5+0+6| -—2-sq.umts (.2
Now, ar(APRS) = %|-5(-3 2) + 22 +3) + 1(=3 + 3)|
= %|zs +10+0| = %sq.units
So, ar(quad PQRS) = ar(APQR) + ar(APRS) PES-3) Q (4,5
= %+§2§- = 5—26 = 28 sq. units.
Question 29.
Find the values of k so that the area of the triangle with vertices (1, -1), (-4,2k) and (-k, — 5) is
24 sq. units.
Solution:

Given that, Area of A = 24 sq. units

1
= Elxl(}'z —)'3) +x‘20’3‘)’1} +xs{)’1"}'2)| =24
|1(2k + 5) = 4(=5 + 1) —k(-1 - 2k)| = 48
|2k + 5+ 16 + k + 2k*| = 48

=
= |22 + 3k + 21| = 48
= 27 + 3k + 21 = +48
= 2k + 3k +21 = 48 or  2k*+3k+21 = 48
2% +3k-27 = 0 U +3k+69 =0
2+ % -6k-27 = 0 Discriminant, D = (3)’-4 x 2 x 69" b*-dac]
HZ+D-32t+9 =0 = -ve
(Zk+9(k-3) =10 .. No solution
-9
= k=—ork=3
2 .
Question 30.
Find the values of k for which the points A(k + 1, 2k), B(3k, 2k + 3) and C(5k — 1, 5k) are
collinear.
Solution:
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*+ The points A(k + 1, 2k), B(3k, 2k + 3) and C(5k - 15k) are collinear. So, ar (AABC) = 0
1
E[IIU’Z =¥3) 5,03 -y) + x50, -y,)] = 0

%{(k+ 1)(2K + 3= 5k) + 3k(Sk — 2K) + (Sk - 1)(% — 2k -3)] = 0

= (k + 1)(=3k + 3) + 3k x 3k + (Sk-1)(=3) = 0
= B+ 3k -3k +3+ 9% -15k+3 =0
= 6k~ 15k + 6= 0
= Ui-5k+2=0
U -dk-k+2=0
2k(k-2)-1(k-2) = 0
= (k-2)(2k-1) = 0
= k=2lork—]—.
2
Question 31.

The base BC of an equilateral triangle ABC lies on y-axis. The coordinates of point C are (0,
-3). The origin is the mid-point of the base. Find the coordinates of the points A and B. Also
find the coordinates of another point D such that BACD is a rhombus.

Solution:
Given that, -~ O is mid point of BC and coordinates of C are (0, - 3)
- coordinate of B are (0, 3) ‘r

Now AO will be the perpendicular bisector
of BC. Therefore A will lie on x-axis. let
coordinates of A are (x, 0)

Now, in equilateral AABC, AB= BC

Using distance formula,

= Jx-0)2+(0-3)? =6
49 =6
F49=36=x=27

B(0, 3)

-
-

D / . .
\ Alx, 0)
{0.-3)

x==3/3
. coordinates of A are (3v/3,0) or (-3v3,0)

When A is (3v/3, 0) then D will be (-3 3, 0) so that BACD is a rhombus, since opposite
sides are equal.

2014
Short Answer Type Questions Il [3 Marks]
Question 32.
If the point A(0, 2) is equidistant from the points B(3, p) and C(p, 5), find p. Also find the

length of AB.
Solution:
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Here, AB = AC [Given] A0, 2)
= AB* = AC?
Using distance formula,

= B-01+ (p-2)* = (p-0)* + (5-2)

= 9+p’-4p+4 = p*+9

= —“4p+4 =0

= 4p = 4 B(3, p) Cip. 5)

= p=1

So, point Bis (3, 1); point Cis (1, 3)

Now, - length of AB = /(3-0724+(1-2)¢ [ use distance formula]
= V941 = Y10 units

Question 33.

If the points A(-2,1), B (a, b) and C(4, -1) are collinear and a— b = 1, find the value of a and

b.

Solution:

Since, the points A(-2, 1), B(a, b) and C(4, -1) are collinear,

So, area of triangle, ar(AABC) = 0

%{xlb’z -y + IZ(}’3 -}'l} + 13(}‘1 _)’2)] =0

= % |-2(b + 1) + a(-1-1) + 4(1-b)| = 0

= -2-2-2a+4-4=0 = 2a+6b=2

= a+3b=1 i)
Also, given that a-b=1 ) (i)
On solving the equations () and (if), we get

a=1b=10

Question 34.
If the points P(-3,9), Q(a, b) and R(4, -5) are collinear and a + b = 1, find the value of a and
b.
Solution:

Since, the points P(-3, 9), Q(a, b) and R(4, -5) are collinear,

So, area of triangle ar(APQR) = 0

%[xl(."z '}'3) +I2(Y3‘y1) +x3(3"| _J"g)] =0

= %|—3(b+5)+a(—5—9)+4(9—b)| =0

= 3b-15-14a +36-4b= 0 = lda+7b-21=0
= 2a+b=3 (i)
Also, given that a+b=1 < (i)
On solving the equations (i) and (ii), we get
a=2b=-1
Question 35.

Points A(-l, y) and B(5,7) lie on a circle with centre 0(2, -3y). Find the values ofy. Hence, find
the radius of the circle.
Solution:
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Given, O is the centre of the circle and the points A and B lic on the circle.

So, OA = OB(=r) [~ radius of same circle]
= 0A? = OB’
Using distance formula,

= Q2+ 1724 (FBy-y)? = (2-5P+ (--7?

= 9+ 16y = 9+ %% + 42y + 49 0 (2,-3y)
= N -42y-49 = 0 S

= Y -ty-7=0

- -Tp+1) =0

= y=-lor?7

B(5,7)

Wheny = -1, then co-ordinates are: O(2, 3) and A(-1,-1)

Radius of circle,r = OA = {/(2+1F+(3+1)> = V9+16 = 5 units

Wheny = 7, then coordinates are: O(2, —21) and A(-1, 7)
Radius of circle,r = OA =y (2+1P+(-21-7¢ = Y9+ 784 = /793 units.

Question 36.

If the point A(-I, -4); B(b, c) and C(5, -1) are collinear and 2b+ ¢ = 4, find the value of b and c.
Solution:

Since, the points A(-1, —4), B(b, ¢) and C(5, -1) are collinear,

So, area qf triangle, “ar (AABC) = 0

";‘[-"1(}’2 _J'3) +xz{)’3 ”J’l) +-"3[)’] "sz] =0 *

= -;—f—l(c+ 1) + b1 + 4) + 5(-4-c)| = 0

= —c—-143b-20-5¢= 10 = 3b-6c=21

= b-2e=17 (@)
Also, given that 2b+c=4 ...(ii)
Question 37.

If the point P(2, 2) is equidistant from the points A(-2, k) and B(-2k, -3), find k.

Solution:

Since, given that PA = PB = PA?=PB’ P(2.2) '

Using distance formula,

= (4242 + (2-k) = 2+ 2%)* +(2+3)

= 16 +4—dk+ k> = 4+ 8k + 4>+ 25

= 16—k + kX = 8k + 42+ 25

= 32 +12% 49 =0

- K+4k+3=0

= (k+3)k+1)=0 Al=2, k) B(-2k, -3)
= k=-lor-3

When k = -1, then point A is (-2, -1)

AP = J(2+2P+(2+1¢ = V16 +9 = 5 units

When k = -3, then point A is (-2, -3)

AP = J(2+2P+(2+3P = V16+25 = V41 units

Question 38.
If the point P(k — 1, 2) is equidistant from the points A(3, k) and B(k, 5), find the values of k.
Solution:
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Given that point P(k - 1, 2) is equidistant from the points A(3, k) and B(k, 5), so
AP = BP = AP’ =BP’

Using distance formula,

(k-1-k)?+ (2-5)

= k-1-37 +(2-k)* =

= (k=4 + (2-k)® = (-1)* + (-3)?
=  K-8k+16+4-4k+k =1+9

= 2012k +10 = 0

- K-6k+5=0

= kK*-5k-k+5 =0

=Y kik-5)—1(k-5) = 0

- (k-1)(k-5) =0

= Either k-1 =00rk-5=10
= k=1or5 : .
Question 39.

Find the ratio in which the line segment joining the points A(3, -3) and B(-2, 7) is divided by
x-axis. Also find the coordinates of the point of division.
Solution:

_ P(x, 0)
A3, -3) k ¥ L B(-2,7)

Let point P(x, 0) on x-axis divides the join of A(3, -3) and B(-2, 7) in the ratio k : 1

-2k +3 Tk- 3)
k+1 k+1
If point P lies on x-axis, then y coordinate of P is 0.

Then coordinates of P are (

Tk -3
= =0 = 7&k-3=0
k+1
= k = 3
3 7
.. Ratio is ?: 1,i.e.3:7.
Putting k = % in (i), we get
——g +3 3
the coordinates of point P = L0, 1.e. (E, 0).
=41
5
Question 40.

Prove that the diagonals of a rectangle ABCD, with vertices A(2, — 1), B(5, — 1), C(5,6) and
D(2,6), are equal and bisect each other.

Solution:
Given; A(2, -1), B(5, -1), C(5, 6) and D(2, 6) are the vertices of a rectangle ABCD.,

Using distance formula,

o . A0 D(2, 6 Ci5. 6
AC= J(5—2]2+(6+1)2: 9+ 49 = /58 units {'--..‘:l ,(-- )
BD = /(5-2)%+(~1-6)* =9+ 49 = /58 units N

AC = BD, i.e. diagonals are equal AB— B(5:-1}

Now, the coordinates of mid-point of AC are (2 + S, 6-1 }, ( )

The coordinates of mid-point of BD are (5 ; 2, ~ l; 6 )~ ie. (%, %)

As the coordinates of the mid-points of AC and BD are same, hence diagonals bisect each
other.
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Question 41.

Find a point P on they-axis which is equidistant from the points A(4,8) and B(- 6, 6). Also find
the distance AP.
Solution:
Let point P(0, y) on y-axis is equidistant from the points A(4, 8) and B(-6, 6).
AP = BP = AP’ =BP?

Using distance formula,

= (4-0" + 8-y = (-6-0)" + (6-y)
= 16 + 64— 16y +y° = 36 + 36— 12y +°
= ~dy = -8 = y=2

- Point is P(0, 2)
Distance AP = y/(4 - 0)2 + (8 —2) = V16 + 36 = /52 = 2//13 units

Question 42.

Find the value(s) of k for which the points (3k — 1, k — 2), (k, k-1) and (k— 1, — k — 2) are
collinear

Solution:

Since the points (3k - 1,k -2), (k,k-7) and (k - 1, - k —2) are collinear, so area of trlangle
formed by these points is zero.

= 5[11()’2 =y3) 005 -y) + x50, -y)] =0

= %f{Bk—])(k—?+k+2)+k(~k—2—k+2)+(k—l](k—2—k+7}]=

1
=5 E[{Sk- (k-5 +k(-2k)+ k-1)9)] =0
= %[ﬁkz—ISk-ﬂc+S—2k2+5k—S]=
= %[4&2-1&] =0
= 2P -6k = 0
= 2%kk-3) =0
= Either k=0ork-3 =10
= k=0ork=3
Question 43.

points P, Q, R and S divide the line segment joining the points A(l, 2) and B(6, 7) in 5 equal
parts. Find the coordinates of the points P, Q and R.
Solution:
Line segment that joins points A(1, 2) and B(6, 7) is divided by points P, Q, R, § int-‘;; 5 qu:lai
parts

AP = PQ=QR =RS =SB

) (RX, + X, MY, +ny A P G R &
Use section formula( 2T T, ") s B

m+n = m+n
P divides the join of A and B in ratio 1: 4.

6+4 748
e.P2,3
144" 1+ 4) (2.3).

R divides the join of A and B in the ratio 3 : 2

18+2 2144,
3:2 s ﬁ),lﬂ. RI:4,5}.

.. The coordinates of P are (

. The coordinates of R are (

Now, Q is the midpoint PR
12+3 14 +6
575

. The coordinates of Q are (

)IE 3.4

Question 44.
Find the value(s) of p for which the points (p + 1, 2p —2), (p — 1 ,p) and (p -6, 2p — 6) are

collinear.
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Solution:

Since, the points (p + 1,2p - 2), (p— 1, p) and (p - 3, 2p — 6) are collinear, so, area of triangle
formed by these points is zero.

= e DE-2+6)+ (-1 @-6-2+2)+(p-3) @p-2-p)] =0

1
= 5-[(P+1](6—p}+Lv—l)(—4)+{p*3)(p—2)]=0
= -%[(ﬁu-—pz+ﬁ-p-4p+4+p3—2p-3p+6]=0
- —;—[—4p+lfl-]=ﬂ = p+8=0
= “p=-8 =p=4
Question 45.
Find the value(s) of p for which the points 3p +1,p), (p +2,p—-5) and (p + 1, -p) are
collinear.
Solution:

Since the points (3p + 1,p), (p + 2,p=5) and (p + 1, -p) are collinear, so area of the triangle
formed by these points is zero,

= %{-ﬁ{}b =y3) +x3(y3-y) + x50, =y)] = 0
= M@+ DE-5+p) + @+ (P-p)+ D -p+I) =0
= 2@+ 1)@ -5)+ @+ () + 56 + D] = 0
= %[(@2-15p+2p—5—2p2—4p+5p+5]=U
= Sp*-12p] = 0
= 2p*-6p =0
= W(p-3)=0

= Either p=0orp-3=0 = p=10,3

Long Answer Type Questions [4 Marks]

Question 46.
Find the ratio in which the point P(x, 2) divides the line segment joining the points A(12,5)
and B(4, -3). Also, find the value of x.
Solution:

Let point P(x, 2) divides AB in the ratio & : 1. Using section formula,
4k +12 -3k+5

kel k+1

then the coordinates of P in terms of k is P(

-3k +5

A TQ. =2
Q k+1
= -3k+5 = 2k+2
= -5k = -3
= k = §
5
Thus, P divides AB in the ratio 3: 5
Ixd+5%x12  12+60 72 .

N0w= = = =—=9 2N

* 3+5 8 8
Hence x=9
Question 47.
If A(-3,5), B(-2, -7), C(l, -8) and D(6,3) are the vertices of a quadrilateral ABCD, find its area.
Solution:
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) D(8, 3) '
Area of quadrilateral ABCD

= Area of triangle ABC + Area of triangle ACD (i)

) Cc(1,-8)
§[I|(}’g '}'3) + xz(}’g“)ﬁ) + x50, "-VE)]

Now, ar(ABC)

1 8 5 5+7
— 3(-7 - - + -2, -7

= %[—3 +26 +12) =% $q. units ..(if)

Also, ar(ACD)

%[_3(_3_3)+ 1(3-5)+6(5+8)]

1 .
= —2~[33 -2+78]= -1-—22 $q. units ..(iif)
From (i), (i), (iii), we get
ar(ABCD) = 322 + %E = % = 72 sq. units

Question 48.

A(4, -6), B(3, -2) and C(5, 2) are the vertices of a AABC and AD is its median. Prove that the
median AD divides AABC into two triangles of equal areas.

Solution:

A(4,-6), B(3,-2) and C(5, 2) are the vertices of AABC.

' AD is the median, so, D is the mid-point of BC. A4, - 6)

Coordinates of D = (3 ; 5, _2; 2) = (4,0)

Now, ar(4ABD)

1
5["'10"2‘)'3) 0y -y) +x30,-y)] =0
B(3, - 2) D4, 0} C(5, 2)

I%[3(D+6)+4{-6+2}+4(—2—0)]‘
= 1[18--15-8]|=l|-6| = 3 5q. units
2 2

ar(ADC) = %[4(2 +6)+5(~6-0)+4(0- 2)]i

1 1
= | =|32 - — =—|—-f|= i #
J32-30 s]| 5161 = 35q.units

- Clearly, ar(ABD) = ar(ADC).
Thus, median AD divides AABC into 2 triangles of equal areas.

Question 49.
If A(4,2), B(7,6) and C(l, 4) are the vertices of a AABC and AD is its median, prove that the
median AD divides AABC into two triangles of equal areas

Solution:

Given; A(4, 2), B(7, 6) and C(1, 4) are the vertices of a triangle ABC and AD is the median.
. D is the mid-point of BC as AD is median Al4, 2)
7+1 6+4

. The coordinates of D are (T TJ ie. (4,5).

1
Ek](}’g _}’3) + xz(}’z. _Jf'l} + -‘53(}’1 ‘J"z)]

Now, ar(4BD)

|%[4(5—5)+?(5-z)+4{2-6)]! B(7. 6) D@, 5) c(1,4)

1 9 ;
|§[4 +21-16| ‘ =3 5q- units

ar(ADC)

i

1 1 9
S4G-+aE-2 110 -5}][ = |E{4+s-3]|=5 sq. units

Clearly, ar(ABD) = ar(ADC).
Thus, median AD divides AABC into 2 triangles of equal areas.
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Question 50.

The mid-point P of the line segment joining the points A(- 10, 4) and B(- 2, 0) lies on the line
segment joining the points C(- 9, — 4) and D(- 4, y). Find the ratio in which P divides CD.
Also find the value of y.

Solution:
= P is the mid-point of the line segment joining A(~10, 4) and B(-2, 0).
= The coordinates of P are (112_ 2.4%0), i.e. P(-6, 2). (i)
Let P(-6, 2) divides the join of C(-9, —4) and D(~4, y) in the ratio k : 1. Using section formula,
~. The coordinates of P are (_ik _]9, ?) (i)
.. From (i), (if) * +1
ATQ. —K-9 - gana @t
k+1 k+1 -~ (a)
_df — A(-10,4)
Consider, k-9 _ -6
k+1 1
= ~4k-9 = —6k-6 k P !
C(-9,4) (-6, 2) D(—4, y)
= % =3 /
3 .
= k = = -
> B(-2,0)
So, P divides CD in the ratio 3 : 2
% y —_ 4 "
From (iii), = 2
3
=+1
2
= ¥-8_, 8 =10
3+2 = ¥-8=
= =18 = y=6
2013
Short Answer Type Questions Il [3 Marks]
Question 51.

Prove that the points (7,10), (-2,5) and (3, -4) are the vertices of an isosceles right triangle.

Solution:
Let A (7, 10); B{-2, 5); C(3, —4) be vertices of isosceles right triangle.
Now, using distance formula,

AB = J(7+2P+(10-5¢ = V81425 = 106 units
BC = (-2-37(5+47 = ¥25+81 = /106 units
CA = J(3-7P+(-4-10¢ = /16+19 = 212 units

Clearly,
(V212 = (Y106) + (V106 )
= AC? = AB? + BC?
= ZABC = 90° [-- Follows converse of Pythagoras theorem]
Here, AB = BCand ZABC = 90°

So, AABC is an isosceles right triangle.

Question 52.

Find, the ratio in which the y-axis divides the line segment joining the points (-4, -6) and
(10,12). Also find the coordinates of the point of division.

Solution:
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Let point P (0, y) which lies on y-axis divides AB in the ratiok : 1.
Then by section formula, in x-co-ordinates,

mk_4=ﬂ = 10k-4=10
k+1
= k=i=3
10 35
Hence, point P divides AB in the ratio 2 : 5
Now _2X12-5x%(-6)  24-30_ 6 A
YETTNs T T T T

[Applying section formula for y-coordinates]

Hence, Coordinates of P are (U, _76)

Question 53.

Prove that the points A(O, -1), B(-2, 3), C(6, 7) and D(8, 3) are the vertices of a rectangle
ABCD?

Solution:

Using distance formula,

AB = J(c2-0)2+(3+1¢ = /4116 = V20 units

BC = J(6+2F+(7-37 = /6416 = /80 units
CD = J(8-6P+(3-7 = /4+16 = /20 units
DA = J(8-02+(3+1¢ = V/64+16 = V80 units

Also AC = J(6-0F+(7T+17 = V36+64 = V100 = 10 units
and BD = /(8+2P+(3-3¢ = v100+0 = 10 units
Since, AB = CD and BC = DA

and diagonal AC = BD

In quadrilateral ABCD, opposite sides are equal and both the diagonals are equal. Therefore,
ABCD is a rectangle.

Question 54.
Show that the points (-2,3) (8,3) and (6, 7) are the vertices of a right triangle.
Solution:
Using distance formula,
Consider A(-2, 3), B(8, 3) and C(6, 7)
Now, AB? = (8 + 2)* + (3 -3)* = 100 units
BC? = (6-8)* + (7-3)* = 4 + 16 = 20 units
AC? = (6 +2)* + (7-3)? = 64 +16 = 80 units
Clearly, 100 = 20 + 80
= AB? = BC? + AB?
So, by converse of Pythagoras theorem, AABC is a right triangle.

Question 55.

Prove that the points A(2, 3), B(-2, 2), C(-l, -2) and D(3, -1) are the vertices of a square
ABCD.

Solution:
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Using distance formula,

AB = {(2-2+@2 -3 = V@) (1)’
= Y16+ 1=v17 units )
BC = (=2+1)%+(2+2)? = J(-1)>+(a)? D3, 1) C-1, -2)
= m = 17 units ."
Ch = J(—1~3)2+{-2+1)2 = /()2 ¢ (-1)2 -
= V16+1 = /17 units
DA = 3-224(-1-3)2 = 2 2 . v
= v{{T)= f/a_l'? j:its foe Alz.3) B(-2.3)
Also,  AC = VC1-27+(2-3) = -3+ )
= V9425 =/34 units
BD = /(-2-3)%+(2+1)* = /(=5)*+ (3)?

= V2549 = /34 units
Since, AB = BC = CD = DA and AC = BD
= ABCD is a square, because all sides are equal. Diagonals are also equal.

Question 56.
Find the ratio in which point P(-l, y) lying on the line segment joining points A(-3,10) and B(6,
-8) divides it. Also find the value of y.

Solution:
Let point P(-1, y) divides AB in ratio & : 1. k : 1
Using sections formula for x-coordinates; A(- 3, 10) P =1 ) B(6, -8)
1= 6k -3
k+1
-k-1=06k-3
-7k = -2
k=2
7

Hence point P divides AB in the ratio 2: 7.
Now, again using section formula for y-coordinates,

_ —8k+10
k+1
4(%%10 16+ 70
7 7 70-16 _ 54
= y= = = =—=6

2 2+7 2+7 9
=+1 —_—

7 7

.. Coordinates of P are (-1, 6).

Question 57.

Prove that the points A(2, -1), B(3, 4), C(-2, 3) and D(-3, -2) are the vertices of a rhombus
ABCD. Is ABCD a square?

Solution:
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Using distance formula,

AB = J(3-2)2+@+1)? =/(1)?+(5)% =/T+ 25 = V26 units

BC = J(3+2)2+(4-3)2=/(5)2+(1)? =v25 + 1 = /26 units

CD = J(-2+3)2+(3+2) =/(1)+(5)> =25+ 1 = V26 units

DA = {(-3-2)%+(=2+1)*=y/(=5)2+(=1)% = V25 + 1 = V26 units
Also, AC = {(-2-2)'+(3+1) = {(-4)*+(4)? =16+ 16 = /32 units

BD = J(3+3)2+(4+2) =/(6)'+(6)? = /36736 = /72 units

~= AB = BC = CD = DA. But AC # BD
=> ABCD is a rhombus, not a square.

Question 58.
Find that value of k for which the point (0, 2) is equidistant from two points (3, k) and (k, 5).
Solution:

Consider point P(0, 2) is equidistant from A(3, k) and B(k, 5) P(0,2)
Given that, PA = PB

Using distance formula,

J0 -3+ 2-0? = Jk-0)2+(5-2)? . B Bik. 5)

1{9+4+k2—4k = Jk2+9
Squaring both sides
K-4k+13 =k+9
K -dk+ 13-9-K* =0
Ak =-4 =k=1

Question 59.

If the point P(X,y) is equidistant from two points A (-3,2) and B (4, -5), prove that y = x- 2.
Solution:

Point P(x, y) is equidistant from the points A(-3, 2) and B(4, -5). Pix )

PA = PB [Given]

Using distance formula, ' A3, 2) B(d.-5)
= VE3-97+@-9)? = J@-0+(5-y)

Squaring both sides, we get
9+ + e +4+)y - dy

1l

16 + x> -8 + 25 +y* + 10y

= Gr—4y+ 13 = -8+ 10y + 41
= —dy-10y = 41 -13 -8 -6
= -14y = - 14x + 28

= ~ldy = - 14(x-2)

= y=x-2
Question 60.

The line segment AB joining the points A(3, — 4), and B(l, 2) is trisected at the points P(p, —
2) and Q(5/3, q). Find the values of p and g.

Solution:
Now, again AP : PB = 1: 2. Using distance formula,
p= Ix1+2x3 P ' Q

L+2 A3, -4 : ; B(1,2
- P: % t'_ } {p,—?:l (_g_‘q) (' ]
Also, AQ:QB = 2:1. Again using section formula,

2x2+1x-4 "

— g= —}—/—— = 0 = q= 0

1+2
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Question 61.
If the point A (X, y) is equidistant from two points P (6, -1) and Q (2,3), prove thaty = x — 3.

Solution:
Point A(x, y) is equidistant from P(6, -1) and Q(2, 3). Using distance formula,
PA = AQ
= Jo-02¢1-9? = J@-02+G-y)?

Squaring both sides, we get
(6-x)"+ (-1-y)* = 2-%)"+ (3-y)

= 3+ 1u+1+Y Y =4+ -+ 9+ -6y

= “12x+2y+37 = -6y + 13

= v+ 6y = 13-4y + 12x - 37

= 8 = 8r-24

= y=x-3 Hence, proved.
Question 62.
If the point R (X, y) is equidistant from two points P (- 3, 4) and Q (2, — 1), prove thaty = x +
2.
Solution:

Point R{x, y) is equidistant from the points P(-3, 4) and Q(2, -1). Using distance formula,

: PR = RQ

\/,(x+3)2+(y~4)2 = v/(.:c—ZZ)-“+('\.’+1}2
Squaring both sides, we get
(+3)P+ -4 = (x-2"+ (y + 1)

= Y-8 +9416 = +y -dr+ 2 +4+1
= Gr-8 +25 = <dx+ 2y +5

= 8y-2 = 4x-6x+5-25

= ~10y = -10x-20

= 10y = -10(x + 2)

= y=x+2

Hence, prdved.

Long Answer Type Questions [4 Marks]

Question 63.
If the area of AABC formed by A(X, y), B(l, 2) and C(2, 1) is 6 square units, then prove that x
+y=15.
Solution:
Point R{x, y) is equidistant from the points P(-3, 4) and Q(2, -1). Using distance formula,
' PR = RQ
Ja+3)?+6-49 = V-2 +0+1)?

Squaring both sides, we get

(x +3)* + (y-4)°

(x=2%+ (y + 1)

= P+ +ea-f+9+16 = +y -dr+2+4+1
= bx-8y +25 = 4c+ 2y +5

= 8y-2v = dx-6r+5-25

= ~10y = —10x-20

= =10y = -10(x + 2)

= y=x+2

Hence, prdved.
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Question 64.

Find the value of x for which the points (x — 1), (2,1) and (4,5) are collinear
Solution:

Since the point A(x, -1), B(2, 1) and C(4, 5) are collinear

So, area of triangle, ar(AABC) = ()

= %‘[xl(}’z_)’:{) +xz{?’3 =y x50 -y)]=0

= % [*(1-5)+2(5+ 1) + 4(-1,-1}| = 0

= |4x + 12-8] = 0

= |4x+4| =0 =>4 +4=04x=4
= x=1

Question 65.

The three vertices of a parallelogram ABCD are A(3, -4), B(-l, -3) and C(-6, 2). Find the
coordinates of vertex D and find the area of parallelogram ABCD.

Solution:

Given ABCD is a parallelogram Dix, y) C(-6.2)
Let coordinates of point D be (x, y).

The coordinates of mid-point of AC = ( ‘6; 2 1;_:1) = (35, - I)

x-1 }‘—3)

27 2 A3, ) B(-1, -3}
Since, diagonals of a parallelogram bisect each other, so, P is the mid-point of AC as well as

The coordinates of mid-point of BD = [

BD.
- )
: 22 2
Comparing both sides, we get
= x_‘-l = __3 and ﬁ = -1
2 2 2
= x-1= -3 and y-3=-2
= x = -2 and y =1
Therefore, coordinates of D are (-2, 1).
1
Now, ar(AABC) = E[Jc,{y2 ~¥3) + 5,00, -y + X300, —¥,)]
= % 13(-3-2) - 12 + 4) - 6(~4 + 3)]
1 15 .
= = |-15-6 + 6] = — sq. units
5 | | = > squ
Area of parallelogram(ABCD) = 2 ar (AABC)
=2x % = 15 sq. units
Question 66.

If the points A(l, -2), B(2,3), C(-3,2) and D(-4, -3) are the vertices of parallelogram ABCD,
then taking AB as the base, find the height of this parallelogram
Solution:

Get More Learning Materials Here : m @& www.studentbro.in



Using distance formula,

AB = J2-1)2+{(3-(2)}% = V26 units
Area AABC = %{xl{yz—yﬁ)+xz(y3 y) + 2530, -3)]

= %t1(3—2) +2{2(-2)}+ (- 3)(-2-3)|

= %xZ4= 12 sq. units

Areaof ||gm ABCD = 2 X area of AABC D(—4, -3)
= 2 x 12 = 24 sq. units
Now, area ||gm ABCD = Base X h [+ By formula)

= ABXxh B
= ABxh = 24 .
24 A1, -2) B(2. 3)
= h = —
/26
- h = E"-x 26

= Height of parallelogram = i—i«/ﬁ units

Question 67.

For the AABC formed by the points A(4, -6), B(3, -2) and C(5,2), verify that median divides
the triangle into two triangles of equal area.

Solution:

Consider AD is median of AABC.

Here D is mid point of BC as AD is median

3+5

Coordinate of D arex = =4

-2+2
2

0

y =
Coordinates of D are (4, (). Now

Area of AABD

) B(3,
E[x,(yg 'J’B) + 13(}’3 'Y1) + 13(}’1 ')’2)]

= %|4{0+ 2) + 4(-2 + 6) + 3(-6-0))]

= ;l8+lﬁ-18t=‘g| = 3.5q. units

Now, Area of AACD

1

‘2‘[x|(3"2 =¥3) + x,(y3-¥)) + x50, - ¥5)]

= %|4(0—2)+4(2+6)+5(—6—0}|

= l—3—32—30 =li32—33i=l—6’=3 . units
2 2 3l V1=

A4, —6) [All India]

B(3, -2) Dix, ) C(5, 2)

Clearly, ar AABD = ar AACD.
Thus, median AD divides triangle in q triangles of equal area.
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Question 68.
Find the area of a parallelogram ABCD if three of its vertices are A(2, 4), B(2 + V3,5) and

C(, 6).
Solution:
ABCD is a parallelogram, A(2, 4), B(2 + V3, 5), C(2, 6) form the vertices of AABC.
1
- Area of AABC = Eixz(}'z =y3) a0 -y) +x300, - p,)] P €26
= %I2(5—6}+(2 +Y3)(6-4) +2(4-5)]
= %|(—2+ 44243 -2
1

f” V3| = V3 sq. units.
3 s8q. A2, 4) B2+ 3,5
DlagonaI AC divides the parallelogram in two triangles of equal area.

. Area of parallelogram ABCD = 2{Area of AABC) = 2(vr3- )=2/3 $g. units.

Question 69.
If the area of the triangle formed by points A (x,y), B (1,2) and C (2,1) is 6 square units, then
show that x +y = 15.

Solution:
The points are A(x, y), B(1, 2) and C(2, 1)
1 . .
Area of AABC = 3 [, (r, =¥3) + %, —¥,) + x50, - ¥,) | = 6 5q. units [Given]
- %|x{2—1)+l(t—y)+2{y-—2)| =6
= x+1-y+2-4| =12
= x+y-3] = 12
= x4y-3 =12
= x+y =15
Hence, proved.
Question 70.

Find the area of the triangle formed by joining the mid-points of the sides of a triangle whose
vertices are (3,2), (5,4) and (3, 6).

Solution:
Consider, the points are A(3, 2), B(5, 4) and C(3, 6) form the vertices of
AABC.
Let D, E and F be the mid-points of the sides AB, BC and AC respectively of the triangle
ABC,

] \ A@3, 2
. Coordinates of D are (3 ; 5, } i.e. the coordinates of D are (4,3) 7 0.2

5 + 3 4 +6

Coordinates of E are D

= Coordinates of E = (4. 5}

. 3+3 642
Coordinates of F are [ 2 T) B5.4) E (3, 6)
=> Coordinates of F are (3, 4).
Coordinates of D(4, 3), E(4, 5), F(3, 4)
. 1
Now, Area of triangle = —{xl{yz =y3) + 1,00, -y + x50, -v)]

Area of ADEF = -|4{5 4) + 4(4-3) +3(3-5)| = 3 = 1 sq. unit

Question 71.

If the area of the triangle formed by joining the points A (x, y), B (3, 2) and C (- 2, 4) is 10
square units, then show that 2x + 5y + 4 = 0.

Solution:
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We know that,

Alx, y)
1 .
Area of AABC = Ep:l(yz =¥3) +x,(v3-y,) +x5(p, —y,)] = 10 sq. units
1 .
=3 |x(2-4) + (3) (4 —y) - 2(v - 2)| = 10 sq. units
20 = (-x-5y + 16)
-5y +16-20 =0 _
= 2x+ 5 +4 = 0 Hence proved B(3,2) Ci(-2,4)
2010
Very Short Answer Type Questions [1 Mark]
Question 72.
If a point A(O, 2) is equidistant from the points B(3, p) and C(p, 5), then find the value of p.
Solution:
Given points are A(0, 2), B(3p), C(p, 5)
According to question,
AB = AC
Using distance formula
J3-0P+(p-2)? = J(p-0)?+(5-2)
Squaring both sides
9+p’+4-4p = p*+9
4-4p =0
p=1
Question 73.
Find the value of k, if the point P(2,4) is equidistant from the points A(5, k) and B(k, 7).
Solution:
Now, given that, AP = PB. Using distance formula, A5, k) . Bk
- V-2 + (k-7 = Jk-2p+(7-4)?
Squaring both sides we get
= BF + (k-4 = (k-2)*+ (3’
= 9+ k -8k +16 = K -4k +4+9
= 4k = -12
= k=73 P(2, 4)
Question 74.
Find the ratio in which the line segment joining the points (1,-3) and (4,5) is divided by x-axis.
Solution:
Let the ratio in which the line segment joining (1, -3) and (4, 5) is divided by x-axis be k : 1
. . L 4k +1 5k-3
Therefore, the coordinates of th t of d is {——, -~—)
S ¢ point of division is ol ka1

[~ Using section formula]
We know that y-coordinate of any point on x-axis is 0.

5k-3
k+1 0
5k-3 =10
5k =3
k=3
5

Ratio=k:1=3:5

Short Answer Type Questions Il [3 Marks]
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Question 75.

If the vertices of a triangle are (1, — 3) (4,p) and (-9,7) and its area is 15 sq. units, find the

value(s) of p.

Solution:

Let the triangle be ABC with vertices A(1, -3), B(4, p), C(-9, 7).
Area of AABC = 15 sq. units.

1
7 [ 0, = ¥3) + 50— y) + 2500 - )] = 15

%[1@—7}+4{?+3)—9(—3—-p)] = 15
p-T7+40+27+9 = 30
p = -3

Question 76.

A1, =3)

B{4, p)

C(-9.7)

A point P divides the line segment joining the points A(3, -5) and B(-4, 8) such AP/PB=k/1. If

P lies on the line x + y = 0, then find the value of K.
Solution:

AB is a line with A(3, -5) and B(-4, 8).

P(x, y) is any point on AB such that AP:PB =K : 1.
Using section formula.

x+y=ﬂ

_[myxtmy X myy, s my AG—9)
(x,y)—( m+m, ' m+m, )
Here, =3 x,=-4 y==5y,=8m=Km,=1
K(-4)+1(3) K(8)+1(-5)
= ) =
_ K+1 K+1

_ (—4K +3 SK-—S)
(x’y)‘( K+1 K+1

On equating the coordinates both sides, we get
-4K+3 8K -5

YT K+ KA
Given that, x+y =10
-4K+3 8K-5 _ 0
K+1 K+1
—4K +3+8K-5 -0
K+1
4K-2 =10
4K = 2
2 1
K=372
1
K= -.
2

Question 77.

|ch. y)

B(-4, 8)

Find the coordinates of a point P, which lies on the line segment joining the points A(-2, -2)

and B(2, -4) such that AP =3/7 AB.
Solution:
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Given that, AP=%AB = %=% = AP:PB=3:4

Al-2,-2) P(x, ¥) B(2,4)
Using section formula,
3(2)+4(-2) ~ 5_3__2

3+4 7 7
_ 34442 -12-8_-20
y= 3+4 7 7
-2 =20
Coordinates of P are (T, T]
Question 78.
Find the area of the quadrilateral ABCD whose vertices are A(-3, -1), B(-2, -4), C(4, - 1) and
D(3, 4).
Solution:

Area of quadrilateral ABCD = Area of AABC + Area of AACD

where area of triangle is % [,y = ¥v3) + x50 =y,) + x50, = ¥5)]

= %1-3(“4 + 1)+ (<2) (<1 + 1) + 4(-1 + 4)] D3, 4) c4, -1

.

+ %[_3(_1 —4) + 4(4 + 1) + 3(=1 + 1)]

= 133+ (D 0 + 4] + 1135 +465) + 30)]

o
-

1 1, - 1 1 =
= —[9+0+12]+ =[13+20] = = x = —3,~1 B(-

2[ ] 2[ ] 2 21+2x35 Af ) (-2, 4)
= % X 56 = 28 Sq. units,
Question 79.
If the points A(x, y), B(3, 6) and C(-3,4) are collinear, show that x — 3y + 15 = 0.
Solution:

If A, B and C are collinear then area of AABC = 0

1 k 4 . "
= 3 e,y =3) + 2,003 —y)) + 2300, —y,) =0 AxY) B(3.6) C(-3,4)

1
= E[x(f'—ﬂ+3(4-—y)+(—3}(y-6)] =0
= K+ 12-3y-3y+18=0
= -6y +30=0
= x=-+15=0

Hence, proved.

Question 80.
Find the value of£, for which the points A(6, -1), B(& — 6) and C(0, -7) are collinear.
Solution:
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Given points are A(6, -1), B(k, —6), C(0, -7).
As A, B, C are collinear points, so, Ar AABC = ()

1
) [0 = y3) + x50y, =¥ +x300,-y,) =0

AB.-1) B(k.—6) co.-7)

™ %[6(—6+7]+k(—?+1)+ﬂ(—l+ﬁ)| =0

%l 6-6k+0]=0
D66k =0
2
l6-6k| =0
66k =0 :
6(1—k) =0
1-k=0
k=1.
Question 81.
Find the value ofp, if the points A(l, 2), B(3,p) and C(5, -4) are collinear.
Solution:

If three points are collinear, then area bounded by them is zero.

% [Il(yz_)ﬁ) + 1,005 -y) x50 -3,)] =0

1 A(1,2) BG.p) C(5,4)
ie., E|1{,:;~r4)+3(-a1—2}+5(2—PJI='3

%|p+4—18+10—5p| =0

|-4p-4| =0
4p+4=0
p=-1
Question 82.
Find the area of the triangle whose vertices are (-7, -3), (1, -7) and (3,0).
Solution:

The area of the A = %[x](y?_ — )+ Xy (3 = ¥) + X300y = ¥)]

Here, x =-1 x=1 x,=3
= ...3, yzz_?’y:‘:[]

Area of the triangle = %[—?{—T—O}W] {0-(=3)}+3{-3-(-N}

= %[(—?)(—T)+(1)(3}+3(—3+7]]

= S[49+34(3x4)]

= %[49+3+12] = %xﬁfl = 32 sq. units.
Question 83.
Find the ratio in which the y-axis divides the line segment joining the points (5, -6) and (-1, -

4). Also find the coordinates of the point of intersection.
Solution:
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Let the ratio be K ; 1, Then by the section formula, the coordinates of the point which divides

the line segment in the ratio K : 1 are (“[I: ++ 15, _:’.Ii_l 6) [ Using section formula]
This point lies on the y-axis and we know that on the y-axis, x is 0.
~K+5 — 0 X K 1 :
K+1 A(5,-6) P(x. y) B(-1.-4)
-K+5=10 ¢
K=35

The ratiois5: 1.

. . . . {545 -4x5-6
On putting the value of K = 5, we get the point of intersection )

5417 5+1
26
0, -—
- o-%)
-13
0, —
N (0. 53 )
. . . . -13;
.. coordinates of point of intersection are (0, T)
>
Question 84.

Find the value of y for which the points (5, -4), (3, -1) and (1, y) are collinear.
Solution:

The points are collinear so area of triangle = 0

. 1
So, Area of triangle = 2 by = y) + 50— y) + x50, - vl
Here, xn =35 x,=3 x;=1
= -4, }’3=_]9 Y=y
1

Area of triangle = 5[5(—-!—y)+3(y+4)+1(-4+l)]
= %[—S-Sy+3y+12—3]
1
= 5[—Sy+3y-5+9]

= D= X2y = (3 +)

2
As per condition, area of triangle must be zero.
-y+2 =20
- = -2
yo=2

Question 85.

For what value of k, (k > 0), is the area of the triangle with vertices (-2, 5), (k, -4) and {2k +
1,10) equal to 53 sq. units?

Solution:
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Vertices of the triangle are (-2, 5), (k,—4) and (2k + 1, 10).
Then, Ar(Triangle) = 53 sq. units

= % [I]()’z _)’3) +xz(}"_1, -¥,) +x3()’1 'J’z}] =53

l|--2.(--4-1I]) +k(10-5)+ (Zk +1) (5-(-4)| =53

=3
= |28 + 5k + 18k + 9] = 106
= |23k + 37| = 106 = 23k + 37 = = 106
= 23k + 37 = 106 or 23k + 37 =-106
= 23k = 69 or 23k =-143
k=3 or k=18
. 23
Given, k>0 .. k=3
2011
Short Answer Type Questions | [2 Marks]
Question 86.
Find that value(s) of x for which the distance between the points P(JC, 4) and Q(9,10) is 10
units.
Solution:
Given that, PQ = 10 units 40)
> Q.
= PQ" = 100
Using distance formu;a, . otk &) 20 units
= (x-9) + (4-10) = 100
= (x-9)"+ 36 = 100
= (x-9)° = 64
= x=9 = +§
= x-9 =8 or x-9=-8
= x =17 or x=1.
Question 87.

Find the point ony-axis which is equidistant from the points (-5, -2) and (3, 2).
Solution:

Let point P(0, y) on y-axis be equidistant from A(-5, -2) and B(3, 2). So, P(0, y)

PA = PB
= PA’ = PB’
Using distance fcnnul?, . ) 3 A5, -2) 83, 2)
= S+ +2) = (3 + (-2
= 25+ +dy+4 =94y —dy+4
= & =-16 = y=-2
Hence, required points is (0, -2)
Question 88. .
If P(2,4) is equidistant from Q(7, 0) and R(x, 9), find the values of x. Also find the distance
PQ.
Solution:
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Given: PQ = PR P(2. 4)

= PQ’ = PR’
Using distance formula,
Q-7 +4 = 2-2"+ (4-9)

=
= 25416 = (2-x)* + 25 Q7.0 Rix.9)
= (2-x)* = 16 .
= 2—-x = #4
= 2-x =4 or 2-x=-+4
= x =-=2 x=6

Distance, PQ = (72 +(0-47

= v/25+16 =41 units
Question 89.
Find the value of k, if the points P(5,4), Q(7, k) and R(9, -2) are collinear
Solution:
Since points P, Q, R are collinear. . .
So, area of APdR =0 P(5, 4) Q7. k) R(9, -2)
1
- 7 by (- y3) + X3 =y + X3, -y))l = 0
1

= 5[5{#» +2)+7(-2-4)+9(4-k)] = 0
= S5k +10-42+36-9K] = 0
= 4k +4 =0
= dk = 4 = k=1

Question 90.
If (3, 3), (6,y), (X, 7) and (5, 6) are the vertices of a parallelogram taken in order, find the
values of x and y.

Solution:
ABCD s a | |gm, [Given]
P is the mid-point of AC and BD. [-- Property of parallelogram]

Taking AC, Coordinates of point P is'( = ;3. 5)

[+ Using mid-point formula)

6 A(3, 3) B(6, y)
Taking BD, Also, coordinates of point P is (121, yT) [~ Using mid-point formula]
3 1 +6
ATQ ad ; = -21 and %— =5 [ As P is mid-point of AC & BD)]
x+3=11 y+6=10
k=38 y=4
Question 91.

If two vertices of an equilateral triangle are (3,0) and (6,0), find the third vertex.
Solution:
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Let ABC be an equilateral A. Alx, y)
Let coordinates of points A, B and C are (x, y), (3, 0) and (6, 0)

respectively.
Now AB = AC =BC
[ In equilateral A, all sides are equal]

=5 ABE = ACZ = BC2 B(3, 0) C(6, 0)
Using distance formula,
= =37+ = (x-6)> +y* =3 .
= @-37 4y = -6 +y* () and@x-32+y =3 (i)
= Solving (i); (x - 3)* = (x-6)°
= X -6+ 9 = xX*~12v + 36
= 6x = 27
> x=212

6 2

Putx = % in eqn (if) we get

4] 2
Z_3 2 _ %2
(2 ) +y 3

3 2

- (5) +7 =¥

9,2
== ~Z + =0

4 y

9 27 3/3
::‘ = 9— _= — e B —
y PR y==

Hence, the third vertex is (g, ?)

Question 92.
Point M(11,y) lies on the line segment joining the points P(15,5) and Q(9,20). Find the ratio
in which point M divides the line segment PQ. Also find the value ofy
Solution:
Let point M divides the line segment PQ in the ratiok : 1

Then, Using section formula to calculate coordinates of M, and equating with given

M-coordinates, Q(s, 20)
9ZJ;115 = 11 and 22‘&:15 =y i)
M(11, v}

= . 9% + 15 = 11k + 11

= k=4 = k=2 P(15, 5)

Hence, point M divides the line segment PQ in the ratio 2 : 1. Then, using (i),

_ 20x2+5 _45 _ 15
2+1 3
y =15

Question 93.
The point A(3,y) is equidistant from the points P(6,5) and Q(O, -3). Find the value of y.
Solution:

Given: AQ = AP A3, y)

= Q' = AP’

Using distance formula,

= B-0P+@+3)P? = (3-6+(y-5)7° .

= 9+y*+ 60+ 9 = 9+ - 10y + 25 - N3
= v+ 9 = —10y + 25

= ey = 16 = y=1
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Question 94.
Point P(x, 4) lies on the line segment joining the points A(-5,8) and B(4, -10). Fmd the ratio in
which point P divides the line segment AB. Also find the value of x

Solution:
Let point P divides the line segment AB in the ratiok : 1 B, - 10)
Using distance formula 1 '
dk-5 _ -10k+8 _
ATQ., Tl % and el 4 k P(x, 4)
= ~10k+8 = 4k +4
14k = 4 A=5.8)
= k = j—‘- = E
14 7
7
So, point P divides the line segment AB in the ratio 2: 7
2
4.(—)_5
N 7 8-35 -27 _
oW, X = = = = 3
2 2+7 9
—+1
7
x=3
Question 95.
Find the area of the quadrilateral ABCD, whose vertices are A(-3, -1), B(-2, -4), C(4, -1) and
D(3, 4).
Solution:
C(4,-1)
D(3, 4) B(-2.-4)
Al-3,-1)
. 1
Firstly, ar(AABC) = 5 [xlt}’z _)’3) + 1,003 —¥,) + X300, =501

- %{—3(—4+ 1)-2(-1+ 1) + 4(-1 + 4)]

1 21 .
= —[9-0+ 12] = — sg. units
2! ] > %

ar(AACD) = Z1-3(-1-4) + 4(4 + 1) + 3(- 1+ 1)

= 1[15+2ﬂ+0] =%sq.units

2
Now,  ar{quadrilateral ABCD) = ar(AABC) + ar(AACD)
= £+£ =3_ 28 sq. units
I

Question 96.

Find the area of the triangle formed by joining the mid-points of the sides of the triangle
whose vertices are A(2,1), B(4,3) and C(2,5).

Solution:
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. D, E, F are the mid-points of the sides BC, CA and AB A2, 1)
respectively.
So, coordinates of the points D, E, F are as
Using mid-point formula,
442 345 (2+2 5+ l}: (4+2 3+ 1)
( 272 J‘ 22 27 2
ie. D(3,4); E(2.3); F(3,2) B(4, 3) D C(2, 5)

% [, (03 —y3) + x50 —y;) + 130y, ‘}"g)]

Now, ar(ADEF)

= %[3(3 ~2) + 2(2-4) + 3(4-3)]

= %[3-4+3]=-§«=isq.unit

Question 97.

Find the value of y for which the distance between the points A(3, -1) and B(11,y) is 10 units.
Solution:

. Given that: AB = 10 units

gt Y

= AB® = 100
Using distance formula, a3~ 10

= (11-3)*+ (y + 1)* = 100

= 64 + (y + 1)* = 100

= w+1)y» =36

= y+1= =6

= y+1l =6 or y+1=-6
= y=5 or y=-7.
Question 98.

Find a relation between jt and y such that the point P(x, y) is equidistant from the points A(1,
4) and B(-1, 2).

Solution:

Given that: - PA = PB P(x. ¥)
= . PA* = PB’

Using distance formula, .

= -1+ -4 = @x+ 17+ @y-27

I

= U414y -8 +16 =+ 0+ 1+y -dy+4
= -8 +17 = -4y + 5

= dx +4y-12 = 0
=1

Required relation:x + y-3 = 0.

A{1, 4) B(-1.2)

Question 99.
Find a point on x-axis which is equidistant from A(4, -3) and B(0,11).
Solution:
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Let point P(x, 0) on x-axis be equidistant from the points A and B. P(x, 0)
Then, PA = PB

= PA’ = PB’

Using distance formula,

= (=42 + (043 = (x-0)° + (0-11)

- -8 +16+9 = x4+ 121

= & = 121-25 A4, -3) B(0, 11)
= -8 = 96

= x = —9%=—12 = x=-12

Hence, coordinates of required point are (-12, 0)

Question 100.
If A(-2,3), B(6,5), C(x, — 5) and D(-4, — 3) are the vertices of a quadrilateral ABCD of area 80
sg. units, then find positive value of x.
Solution:
ar (quad ABCD) = ar (AABD) + ar (ABCD)

80 = %[—2(5+3}+6{—3—3}—4(3—5)]| + ‘%{6(—5+3)+x(—3—5)—4{5+5)]

. 1
[+ Area of triangle= 3 By 0 =¥3) + x50 =) + X500, = )]

1
- 80 = ‘E[—16—36+8] s %[_12—&*401‘
- 80 = ‘%(-44)%%(-&-52)‘ D(~4,-3) Cix, -5)
= 80 = 22 + |26 + 4x|
= |26x + dx| = 58=26 + 4x = +58

[ x| =a=x=*a]
= dx = 32ordx =-84 .
= x = Borx=-21 . Positive value of x = §

Question 101.

Find the area of the quadrilateral PQRS whose vertices are P(-I, — 3), Q(5, — 7), R(10, — 2)
and S(5,17).

Solution:

ar {(quad PQRS) = ar (APQR) + ar (APRS) "

= %[—l(-?+2)+5(—2+3}+10{—3+T)] + %[~1(—2—1?)+10(17+3}+5(—-3+2)]

. 1
[+ Area of triangle= 7 [, = 3) + x50 =¥)) + 2500, = v,)]]

5(5,17) R(10,-2)

%[5+5+4U]+-;—[19+2'D{]—5§
=25 4+ 107 = 132 sq. units.

P(-1,-3) Q(5,-7)

Question 102.

Find the area of the quadrilateral ABCD whose vertices are A(3, — 1), B(9, -5), C(14,0) and
D(9,19).

Solution:
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Firstly, ar (AABC) = % [,y = 39) + 53003 = 3)) + %3y, - yy)]

D(8. 19) C(14,0)
- %[3(—5~0)+9(0+1)+14(—1+5}]
= -1-[—15+9+56]
2
= %x5{1=25 5q. units. A3, -1) B(9, -5)

%[3 (0-19) +14(19 +1) + 9(~ 1 - 0)]

Now, ar (AACD)

- %[—57+230—9]

= %x 214 = 107 sq. units.
Area of quadrilateral ABCD = ar(AABC) + ar(AACD) = 25 + 107 = 132 sq. units

Question 103.
Find the coordinates of the points which divide the line segment joining A (2, — 3) and B(-4, —
6) into three equal parts.
Solution:

Let P and Q are the required point; which divides AB in three equal parts.

Point P divides the line segment AB in the ratio 1: 2
—442x2 1xX(-6)+2x(-3)

1

So, coordinates of P are given by ( ) [+ Using section formula]

1+2 1+2

. -4+4 —-6-6 2
_— . B
L.e. ( L ) 4 P Q (.5
-l . h *
ie ‘ . (0, —4} L 2 -9
Now point Q is the mid-point of PB.
So, coordinates of point Q are ( ; 4. -_?] ie. (-2,-5).
2010

Very Short Answer Type Questions [1 Mark]

Question 104.
If P(2, p) is the mid-point of the line segment joining the points A(6, -5) and B(-2,11), find the

value of p.
Solution:
P(2, p) is mid-point of A (6, -5) and B (-2,11). Using mid-point formula,
So. -5+11 -
2
= p=2sp=3

2

Question 105.
If A(l, 2), B(4, 3) and €(6,6) are three vertices of parallelogram ABCD, find co-ordinates of D.

Solution:
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D(xy C (6,6)

Let coordinates of D be (x, ¥) and P is mid-point of AC and BD.
[Diagonals of a parallelogram bisect each other]
Using mid-point formula,

(.r+4 y+3) _ {146 2+6 o
s ~(2,2) .2 B(4.3)
) I+4 =1_{+_3=§
2 2" 2 2
= x+4 =Ty+3=8

U
=
2
Z

|
th

Coordinates of D are (3, 5).

Question 106.
What is the distance between the points A(c, 0) and B(0, -c)?
Solution:

Distance AB

v/ (0=cP+(-c-0F¢ [ Using distance formula]

= VYel+e? = ¥2¢r = V2 units

Question 107.
Find the distance between the points, A(2a, 6a) and B(2a + V3 a, 5a).
Solution:

Distance AB

J{Za +v3a - 2a)2+{59 —6ay [ Using distance formula}

v3a’+a? = v 4a? = 2a units

Question 108.
Find the value of k if P(4, -2) is the mid point of the line segment joining the points A(5k, 3)

and B(-k, —7).

Solution:

P(4, - 2) is mid point of A(5k, 3) and B(- k, - 7), Using mid-point formula,
-—Skz‘k =4 = 4k=8=k=2

Short Answer Type Questions Il [3 Marks]

Question 109.

Point P divides the line segment joining the points A(2,1) and B(5, -8) such that AP /AB=1/3.
If P lies on the line 2x —y + k = 0, find the value of k.

Solution:
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P is the point of intersection of line segment AB and line 2x—y + k = 0.

. AP 1
Here, given that, — = = 3AP = AB
& AB 3
= 3AP = AP+ PB
= 2AP = PB
AP 1
= — = — => AP:PB=1:2
. PB 2
= P divides the line segment joining A(2, 1) and B(5, - 8) in the ratio 1 : 2,
Coordinates of point P are x-y+k=0
1x5+2x2 . .
= =3 [ Usings
) [+ Using section formula]
_ Ix(-8)+2x1
Y= 1+2 -
ie.P(3,-2)
As point P lies on the line 2x —y + &k = (, P must satisfy it.
= 64+2+k =0 =k=-8

Question 110.

If R(x, y) is a point on the line segment joining the points P(a, b) and Q(b, a), then prove that
X+y=a+h.

Solution:

R(x, y) lies on the line segment joining the points P(a, b) and Q(b, a). Then P, Q, R are
collinear, so ar(A PQR) = 0

- % | x(b-a) + a(a-y) + by -b)| =0 Using formula for area of a triangle -I

1
) [, 05 =y5) +x3(}’3_}’[) + 2,0y, = y,)1
br-ax+a’—ay +by—b> =0 ]

==
= b(x +y)-a(x +y) + (@>=b") =0
= (b-a)(x+y)-(b—-a)(b+a)=0
= (b-a)[(x+y)-(b+a) =0 *
= x+y=b+a
[Assuming a # b] Hence, proved.

Question 111.
Prove that the points P(a, b + ¢), Q(b, ¢ + a) and R(c, a + b) are collinear.

Solution:
Area of A formed by the points P(a, b + ¢), Q(b, ¢ + a) and R(c, a + b) is given by

= ';' [I;{yz“y3) +x}_("3 _y]J +x3(}'| _yz)]

or, ar(A PQR) = % la(c+a-a-by+bla+b-b-c)+clb+c-c-a)|

% |a(c -b) + bla-c) + c(b-a)|

]

U
I

% lac —ab + ab—bc + be -ac| =0
ar{(APQR) =0
Hence, points are collinear.

Question 112.

If the point P(m, 3) lies on the line segment joining the points A(-2/5,6) and B(2, 8), find the
value of m.

Solution:
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Let point P divides AB in ratio k : 1.
k1

Using section formula, A o—o 5
3 = 3Xk+6x1 (Ze) "7 .8
k+1 5
= 3= %50 is-sk+6 = -3=5k
k+1
5
2
R I L
-6 - 8
a“d, = = = o e = . -
' " k+1 3 ;= 2 4 . m=-4
?-l-l

Question 113.

Point P divides the line segment joining the points A(-l, 3) and B(9, 8) such that AP/PB=Kk/1. If
P lies on the line x -y + 2 = 0, find the value of k.

Solution:

ic. AP:PB=k:1.

P divides the joining of A(- 1, 3) and B(9, 8) such that % = ikl«

Using section formula,

_ Xx=y+2=0
Coordinates of P are: (M, Bk+3 ’
k+17 k+1 .

If Pliesonx -y + 2 = 0, then P must satisfy it. A1, V T B(9.8)

Ok -1 (8k+3
k+1 *(k+1)+2 0

= Ok-1-8k-3+2k+2
k-2 =

U
n

Wik @ =2

= . k

Question 114.
Find the value of k, if the points A(7, -2), B(5,1) and C(3,2k) are collinear

Solution:
If points A(7, - 2), B(5, 1) and C(3, 2k) are collinear then, ar AABC = 0

[+ Area of triangle 1 e, = y3) + x50, -y) + x50, —x)])

2
ar AABC = %l?(l—’lk)+5(2k+2)+3{—2—1)| =0

= 714k + 10k + 10 =9 = 0

- 4k = -8  =k=2

Question 115.
If the points (p, q); (m, n) and (p-m,g-n) are collinear, show that pn = gm

Solution:
If P(p, q), Q(m, n), R{p —m, g — n) are collinear then area of triangle formed by them is zero.
Hence, ' ar APQR =0

. 1
[+ Area of triangle = ) (v, —ys) + Xy(y3 = ¥y) + X300, =yl

;—|pn—qm +mg-mn-pn+mn+pg-mg-qp +pn| =10

= lpn—gm| =0
= pn-gm =0
= pn = gm

Hence, proved.

Question 116.
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Find the value of k, if the points A(8,1), B(3, -4) and C(2, k) are collinear

Solution:

Given points are A(8, 1), B(3, 4) and C(2, k).

As these points are collinear, so the area of triangle formed by these points is zero sq. units.

% [-1'](.'!’2 —J-’3) + 1'10'3 ‘3’|) +x;50%, '}’7)] =0

%[8(—4—k)+3{k-1]+2(l+4}] =10
“32-8k+3k-3+10 =0

-5 =25 =10

k=-5

Question 117.
If point P (1/2, y )lies on the line segment joining the points A(3, -5) and B(-7,9) then find the
ratio in which P divides AB. Also find the value of y.

Solution:
Let P divides AB in the ratiok : 1. K1
~Tk+3 9%-5 1 A '
| = |= (3, -5) 1 , B(-7, 9)
( k+1 k+1) (2y) ® (EJ)
-Tk+3 1
= = -
k+1 2
= -l4k+6 =k+1
= -15k = -5
1
= k = —
3
Ratioisk:l,i.e.%:]:;l:ii
9xl—5
nd, using (i = %5, 3 =0 _23 'y=_—3
and, usirg 1), T R U R T
3

Question 118.
Find the value of k for which the points A(9, k), B(4, -2) and C(3, -3) are collinear.
Solution:

If points A(9, k), B(4, - 2) and C(3, - 3) are co]linear s0, ar (AABC) =
[+ Area of triangle = - {x (5 =¥3) + x50 - yy) + x50, - -y

= —!9( 2+3)+4(-3-k)+3k+2) =0
- |19-12-4k +3k+6] = 0
= -k = -3
= k=3

Question 119.

Find the value of k for which the points A(fc, 5), B(0,1) and C(2, -3) are collinear.
Solution:

If Ak, 5), B(0, 1), C(2, -3) are collinear then ar AABC = 0.

; 1
[~ Area of triangle = 3 [, (v, = ¥3) + %5003 ~¥,) + 530, = )]

=> —[k(] +3)+0(-3-5+2(5-1)] =

= |4k +8] =0
= 4k =-8
= k==-2
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Question 120.

Find the value of p for which the points A(-1, 3), B(2,p) and C(5, -1) are collinear.
Solution:

If points A(- 1, 3), B(2, p) and C(5, - 1) are collinear, then ar (AABC) = 0
. 1
[ Area of triangle = 2 Py, =y3) + 5,005 =y) + x50, =¥l

= Llips1)+2-1-3)+53@-p)| =0
- |l-p-1-8+15-5p| =0
= p==6
= p=1
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