Chapter 7: Coordinate geometry

2016

Short Answer Type Questions | [2 Marks]

Question 1.
Find the ratio in which the y-axis divides the line segment joining the points A(5, -6)

and B(-l, -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.

I, + 1nx, my2+ny1)

Co-ordinates of P given by: (

m+n = m+n .
Sx1+ k(- _
Then, taking x-axis of A, B; * {i)=I] = )k =0 = k=5
k+1 k+1

Hence the required ratiois 5: 1
y = CHOHE6) 13
5+1 3

Now, taking y-axis,

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 = /(2 - 2P +(y+ 5 = /(2y + 37 +(y- 67

[+ using Distance formula, -./(x -2) 4 (y+5)% = -/(x +3)2+(y-6)?] NG

Squaring both sides we get

Y +4-8y+)Y? + 1y + 25 =47 + 9+ 12y +y2 -12y + 36

= Zy+ 29 = 45 '

= Y = 45-29=16

= y=28

- 2 = 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", ") are point of trisection.
P Q
A . ¥ B
(2,-2) (-7.4)
P divides AB in the ratio 1: 2

2X2+1(-T7) (-2)2)+1(4)
Coordinates of P are ( ( J, (=2)(2)+ I }) or (-1, 0)
1+2 1+2
TR . e : ~1-7 0+4
Q is mid point of PB. So using mid point formula coordinates of Q are ( 7 ) or (—4,2)

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 = J(3-6P+(0-4P =5
BC=/(6+17+(@4-3)? = 5/2
CA=4(-1-3)2+(3-07 =5
Here, AB = AC = AABC is isosceles triangle
Consider, AB* + ACT = (5 + (5" =25+25=50
= and, BC? = (54/2) =50
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

B(G, 4) C(-1.3)

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 Pdivides ABink: 1.
kX (-2)+1(-5)

Then -3=

mx, + nx +n
[Using section formula, (x,y) = ( 2 e e l)

k+1 m+n  m+n
=  =3k-3=-2%-5
=» k= -2
= k=2 5

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,

Using Distance formula

AB* = (242724 (2-1)’=16+9=25
. AB=35

BC? = (=25 +(1-2)"=49+1 =50
BC =52

AC? = (5-27+(2+2’=9+16=25
AC =5

- BC? = AC? + AB?, so AABC is a right angled triangle in which BC is hypotenuse.

1

A2, -2)

B(-2. 1)

ar(AABC) = ExABxAC=%X5X5=%sq.units

Short Answer Type Questions Il [3 Marks]

Question 7.

Ci5, 2)

In the 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

=

=

x=2
y=1
p=0
q=3

ADEF.
Solution:
. Let coordinates of B are (x,y). Then using mid point formula we
x+0
= 1
2
-1
'}r— = I]
2
Coordinates of B are (2,1)
Let coordinates of C are (p, q)
Similarly coordinates of C we have
+0
Ly
2 1
a-1 _
2

Coordinates of C are (0, 3)



Area of AABC

= %[x1(}’z_}’3) +x,(y3 - yp) + x50, -] = S[0(1-3) + 23 + 1) + 0(-1-1)]

1
2

= % X 8 = 4 sq. units X
Coordinates of F are (% ?) ie. (1,2) [+~ Using mid-point formula]
Area of ADEF = %{1(1 ~2)+0(2-0) + 1(0-1)] = %[-1 +0-1]
= %x (-2) = [-1] = 1 sq. units [ Area cannot be negative]
A0, =1)

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, y)
Applying distance formula, _

= (@+b-x)+®B-av)7 = (@-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 = brorbx =ay Hence proved.
Aja+ b, b-a) Bia—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 x? + y2.



Solution:
Using section formula,

_ 3xx+4x2

-1 = 3+4 i GI[—:‘I,E] _
1= 3 +8 (2, 5) 3 : 4 . y)
7
+8=-T = I=-15 = x=-5
Xy +4x5
Similarly, 2= 3"’%
+

4=3+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 {¢, -2}, {r + 2,t + 2}, {t + 3,1} Alt, 1-2)
Let (x,, ), (x5, ¥5), (x4, y;) are vertices of the triangle.

Area of the triangle = %{x]{yz =¥3) + x5,(v3-y,) + x50, -¥,)]

[t +2-)+ (¢t + 2t -t + 2} + (¢ + 3)Mr-2-1-2}]

(S5 S S A S e

B(t+2,t+2) Ct+3,1)

[2¢ + 2t + 4 -4 - 12]

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

Hence, area is independent of 7.

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 an area of AABC.

Solution:



Given: AD =1 B(1, 5)
AB 3
JAD = AB
3AD = AD + DB
2AD = DB
AD _ 1
DB 2
Similarly, AE _ 1
EC 2
Calculated using section formula
1(1)+2(4) 1
Coordinates ofDare( (D+2(4) (5}+2(6)) i.e. (SE)
1+2 1+2 3
1(7
Coordinates of E are ( N+ 2{4}, 1(2}+z{6}) ie. (5, E)
1+2 1+2 3
1
Area of AADE = E[II{FE_-Fl} +x5,(v3-y) + x50, -5,)]
= N 17 14\ (14 1
- 2[4( 33 )35 ) +e{6 -5 ”
1 -4 1
1 3 5 .
= - 4—4-1—— — - .
2[ 3 F S$g. units
Area of AABC = %[4{5— 2)+ 1(2-6) + 7(6-5)]
= %[4x3+{—4)+‘?><1}
1
= —[12-4+7
5 [12-4 + 7]
1 15
= — x 15 = — sq. uni
> 5 ) $q. units
Are
Hence, a (AADE) = ’/6 =E+E=§XE=E
Area (AABC) 15/12 6 12 6 15 3
Al4, B)
E
B({1, 5) C(7. 2)



Question 12.
The coordinates of points A, B and C are (6,3), (-3,5) and (4, -2) respectively. P(JC,

arAPBC) |x+y-2
ar(ﬂABC}_ 7

y) is any point in the plane. Show that
Solution:

. Taking points P, B, C. Firstly,
1
area(APBC) = 5 [x, (0= ¥3) + 5,003-y)) + 5300, - 3,)]

Il

(D) =3(-2-y) + 4~ )]

= % [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) | '?.::+'?y—l4‘_ x+y—2‘
e area (AABC) 49 7
Question 13.

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

1
Area of AABC = = [x,(y;-y3) +5,03-3) + %50, - )]

[1(2-3) + 6(3-2) + 5(2-2)]

oA

Pd | = 1 d | =
O
o
=

[F1+6+0]= % $g. units

Now, Area of (AACD) = %[_1(3 ~4) +5(4-2) + 3(2-3)]

= L1+ 10-3
2 A(1,2)

B
= % ¥ 6 = 3 sq. units ©.2)

Hence, Area (quadrilateral ABCD) = % +3= % $q. 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 = 3 [x,(v,—y,) + Ig(}'_:,_—}ﬁl + x50, -]

= 213() + 5(-6) + (-5) 2-4)]

%[—24 30 + 10]

= .;_ X (—44) = (-22) =22 sqg. units

D (-5, —4) C(7,-6)

Since area can’t be negative

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

A(-3.2) B(5 4)

1
= — [-10-56-50
5 | ]

- % (~116) = (- 58) = 58 sq. units
Since area cannot be negative.
Area of quadrilateral ABCD = Area (AABD) + area (ABCD)
= 22 + 58 = 80 sq. units.
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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 2B =
90°, then find the value of t.

Solution:

Using distance formula in right triangle ABC,
AB? = (5-2)" + (2-(-2))* =9+ 16=25
ACP=(5-(-2)+@2-1) =49+4-4t+ 1 =r-4+53
BCO2=(2+2 +(-2-1) =16+ +&+4=F+4+20
Now AABC is a right triangle, right angled at B.
So, AC? = AB? + BC?

P-4t +53=25+C+4+20

& =8 = (=—-—=1

oo | on

Hence, r=1



lmlll.l.]

A(5, 2)
mn
]
B(2,-2) C(-2.1)
(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
2+— =5k+=
then the coordinates of P are 2 2
k+1' k+1
2k + % 3
ATQ. = -
Q k+1 4
= Bk+2 =3k+3
= Sk = ]
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:
In right AABC,

Using distance formula, NG
AC = 32+ (-4)% =5
AB = /(p-4V+16
BC = /(p-7)%+0
Now, AC? = AB’ + BC? [ Pythagoras theorem]
= 25=(p-4P>+16+ (p-7)° —
25=p2—8p+16+16 +p2-14p+49 B(p. 3) C(7. 3)

= 2p°-22p+56=0
= p2—11p+28-——ﬂ
Pp-4p-7=0 = p=4dorp=17

If p =T,then B = (7, 3)
It coincides with C

p=T

Hence, p=4
Question 18.

Find the relation between x and y 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[x1(y1 —}’3} +-"2{}’3 '}Jl) + xj[y] ".}'2)} =0

1
= FEO=-3)+(3)E-y) + H-7)]=0
2x-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.

Solution:

-

In right ACAB, using distance formula, 3 4) |
BCP = 3+ 1)%+ (4-y) = 16 + (4 —y)?
AB’ = (-1-4) + (y-3)* =25 + (y-3)?
ACP= (4-3)+(3-4)?%=2 ‘
Also BC? = AB® + AC? [+ Pythagoras theorem]
= 16+ 4=y = 25+ (y-3)°>+2 M.
16+ 16 +y* -8y = 254y~ 6y + 9 + 2 A@4,3) - B(-1,y)

-y=4 = y=-22

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(-v3 a, V3 a). Using distance formula,
PQ = V/{ﬂ+ﬂ}2+{ﬂ+ﬂ]2 = V4a+ 40> =2/ 24
QR /{—a+ﬁu)2+(—a—ﬁa]z
= \/az+3a2—21/§a2+a2+3a2+2f?;a2 = V8% = 2/2a
RP = ‘,/{ﬂ+f§a)z+(a—ﬁﬂ)2

= ‘v’/a2+3a2+2£a2+a2+3a2—25¢12 = '-/Baz =2v2a
= Here, PO = OR = RP
. R Q,Rare vertices of an equilateral triangle.

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.

%[110"2 =¥3) + X005 -y) 5300, -y,)] =0

= 8(-2k +5)+3(-5-1)+ k(1 +2k) =0
= 16k +40-18 + k + 2k* =0
215k + 22 =0
U -1k -4k +22 =0
= k(2k-11)-2(2k-11) =0
(2Zk-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) = E['rl{yz =¥3) + 21,003 -y,) + 2500, - y,)] AL —4)
=%|1(—1 + 1) 4+ 21 + 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:

] 1
Firstly, ar(AQCB) = E[x 12 =¥3) F 2,003 =) + x50, = ,)]

@3.2)

B | = D |

13(-1-2) + 2(2-2) + 1(2 + 1)|

|-9 + 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:

=]
A2-2) () B(2, - 4)
Given, AP=%AB=>AP:PB=3:4

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

3x2+4%(-2) 3><{—4]+4><{—2]) _ (__2__2{]J

Coordinates of point P are = )
PO ( 3+4 3+4 7" 7

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:
A1, 2) P B(BT)

2
—AB
5

2:3 = P divides AB in ratio 2 : 3.

Given, AP
AP:PB

I

I

Using section formula,
2X6+3x1 2xT7T+3x2

243 2+3

) e (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,

X+k(y+1) =0
= IX6+Kk(-6+1) =10
= 18-5k =0

18
= k = —.

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) = E[x,[y,_, =y3) + 1,00, —y)) + 5300, =)
-1 |-4(=4 + 5) -3(-5-8) + 0(8 + 4)| C (0, -5)
1 1

=—|4+39+0| = -
2| | 5 x 35
= E units
2 54
Now, ar(AACD) = %|—4(—5—6)+{]{6—8]+5[8+5]] A(-4,8)

1 109 .
= ~|44 + 0 + 65| = — sq. unit
2| | 3 sq. units

B (-3, )

So, ar(quadrilateral ABCD) = ar(AABC) + ar(AACD)

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) = 5[361(}’2 =¥3) +x5(v3-yy) + x50, - ¥,)]

_ _;.|_5(-ﬁ +3) —4(-3-3) + 2(-3 + 6)

1 21 » R (2,-3)
= E|15+l]+ﬁ| —Esq.umts (1.2

Now, ar(APRS) = %|-5(u3 2) +2(2 4 3) + 1(3 + 3)|

=%|25+10+[}| =32—55q.units

So, ar(quad PORS) = ar(APQR) + ar(APRS) PE5.-3) Q (-4, 5)

= = +2= = —— = 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

= %lxlb'z =¥3) + X503 -y,) + x50y, "J"z)l =24
|1(2k + 5)—4(-5 + 1) -k(-1 -2k)| =48

= |2k + 5 + 16 + k + 2k*| = 48
= |2k% + 3k + 21| =48
= 2% + 3k + 21 = +48
= 2k* + 3k + 21 = 48 or 2l +3k+21 = 48
2% +3k-27 = 0 U +3k+69 =0
2+ 9k -6k-27 = 0 Discriminant, D = (3)*~4 x 2 x 69[ - b*-4dac]
K2k +9)-32k+9) =0 = -ve
(Zk+9)k-3) =0 . No solution
-9
= k=-—ork=3
3 or _

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:
*+ The points A(k + 1, 2k), B(3k, 2k + 3) and C(5k - 15k) are collinear: So, ar (AABC) = 0

%[xl(yl_}}a} + 2,005 -5,) + 530, -x,)] = 0

200+ 1)(2K + 3-5K) + 3k(Sk ~ 2K) + (Sk - 1)(2k - 2% ~3)] = 0
= (k + 1)(=3k + 3) + 3k X 3k + (5k—1)(=3) = 0
= 3+ 3k -3k +34+ % -15k+3 =0
= 6k* - 15k + 6'= 0
= U -5k+2=0
2 -k -k+2= 0
U(k-2)-1(k-2) = 0
= (k=2) (2%k-1) = 0
= k=2-ork=l.
2
Question 31.

The base BC of an equilateral triangle ABC lies on the y-axis. The coordinates of
point C are (0, -3). The origin is the mid-point of the base. Find the coordinates of
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)

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 D

Using distance formula,

N Jo-0)2+(0-3)% =6
X+9=6 =3 TC
F4+9=36=x" =27

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

When A is (3 /3, 0) then D will be (-3 V3, 0) so that BACD is a rhombus, since opposite
sides are equal.

t

A

ol
3
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Short Answer Type Questions Il [3 Marks]



Question 32.
If point A(O, 2) is equidistant from points B(3, p) and C(p, 5), find p. Also, find the

length of AB.

Solution:

Here, AB = AC [Given] A0, 2)
= AB? = AC?

Using distance formula,
B-07+@-20 = (p-0 + (5-2)°

—

= 9+p'-4p+4 =p*+9

= ~“4p+4 =0

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

= p=1

So, point B is (3, 1); point Cis (1, 5)

Now, - length of AB = /(3-07+(1-2) [ use distance formula]
= V941 = V10 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 ~¥3) +xz(}'3‘?|} +x30"1 _}’2)] =0

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

= -2b-2-2a+4-4=0 = 2a+6b=2
= a+3b=1 ...(f)
Also, given that a-b=1 " (7))
On solving the equations (i) and (if), we get

a=1b=0
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

SEi02-5) + 505-3,) + 550, -] = 0

= % |-3(b + 5) + a(=5-9) + 49-b)| = 0

= -3b-15-14a +36-4b = 0 = lda+7b-21=0
= a+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. Hence,
find the radius of the circle.

Solution:
Given, O is the centre of the circle and the points A and B lie on the circle.

So, OA = OB(=r) [+ radius of same circle]
= 0A? = OB?

Using distance formula,

= 2+1P%+ (3y-y)? = 2-5P+(3y-7)°
= 9+ 16y = 9+ 9%” + 42y + 49
= Ty* 42y —49 = (

= YV -6y-7 = 0

= G- +1) =0

= y =-lor7

B (5,7)

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

Radius of circle,r = OA = y(2+17+(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+12+(-21-77 = Y9+ 784 = y793 units.

Question 36.
If the point A(-l, -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 of triangle, ~ar (AABC) = 0

%[-‘10’2 =¥3) X505 -yy) + x50, -y,)] = 0 ¢

= %;-1(“ 1) + b(-1 +4) + 5(-4-¢)| = 0

= —c-14+3-20-5¢= 0 = 3b-6c=121

- b-2c=7 i)
Also, given that 2b+c=4 (i)
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
Using distance formula,

]

PB = PA’=PB’ P(2, 2)

= (+2 42+ (2-k)* = 2+ 2%)* + (2 + 3)

. 16+4—ak+Kk* = 4 + 8k + 4k* + 25

= 16-dk + k¥ = 8k + 4k + 25

= ME+12%+9 =0

= E+4%k+3 =0

= k+3)(k+1) =0 Al-2, k) B(-2k, -3)
=5 k = -lor-3

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

AP = J(2+2P+(2+1F = /16 +9 = 5 units
When k = -3, then point A is (-2, -3)

AP = J(2+2P+(2+37 = Y16+ 25 = Y41 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:
Given that point P(k - 1, 2) is equidistant from the points A(3, k) and B(%, 5), so

- AP = BP = AP’ = BP’
Using distance formula,

= (k-1-3Y+ (2-k)* = (k-1-k)* + (2-5)
=5 k-472+2-k)? = (-1)’ + (-3)°

= K-8k+16+4-4k+kK =1+9

= 2% -12k + 10 = 0

= K-6k+5=0

— K-5k-k+5=0

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

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

= Either k=1 =0o0rk-5=0

- k=1lor5 : .
Question 39.

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

A(3,-3) " 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 (

= k=3 _ 0 = Tk-3=0
k+1
- k = é
3 7

-. Ratio is E :1,1.e.3:7.

Putting k = % in (i), we get
g +3 3

the coordinates of point P = 3 ,01, i.e. (E, D).
—+1

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,

J D(2, 6 Ci5, B
C:J(5_2)2+(6'*‘!)2= 9+ 49 = /58 units {u,} .9

=
BD = /(5-2)2+(~1-6)> =V/9+49 = /58 units
AC = BD, i.e. diagonals are equal F\{EZ = 3{5:_1}

Now, the coordinates of mid-point of AC are (2 ; 5, %). i.e. (% %)

The coordinates of mid-point of BD are (5 ; 2, ~ 1; 6 ]. i.e. (%, %)
As the coordinates of the mid-points of AC and BD are same, hence diagonals bisect each
other.

Question 41.

Find a point P on the y-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 +)* = 36 + 3612y +°
= -4y = -8 = y=2

. Point is P(0, 2)
Distance AP = /(4 -0)2 + (8 —2)% = V16 + 36 = v52 = 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: i -
Since the points (3k - 1,k - 2), (k,k—7) and (k -1, - k — 2) are collinear, so area of triangle
formed by these points is zero.

= %[xﬂ:}b _.}“'3:' +12{ij _J"I:) +I3U’| _}’2:'] =0
= %[{34&—1){5;—?+k+2)+k{—k-2—k+2)+(k—l}[k—2—k +7)]=0
1

= E[(Sk_i) (2k=35) + k(-2k) + (k- 1)(5)] =0
- %[ﬁkz—lﬂk—i’k+5—2k2+5k—5]=u

= %[4&3-1%] =0

= U -6k = 0

- %(k-3) = 0

= Either k=0ork-3 =10

= k=0ork=23.

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: o
Line segment that joins points A(1, 2) and B(6, 7) is divided by points P, Q, R, S into 5 equal
parts

AP = PQ=QR=RS=SB )
nx, + nx, my2+nyl) A P Q@ R § B

Use section formula (

m+n  m+n (1. 2) (6, 7)

P divides the join of A and B in ratio 1 : 4.
6+4 ?+8) .

T4 134/ i.e. P(2, 3).

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

18+2 21+4, .
312 3.3 ),1.|:.R(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.

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.

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

= %‘[(P"‘1}(5“P}+[P"I)("“}'*'{P“:’-‘JU’*Z)}:‘:]
= %mwﬁﬂ+m¢~@+4+f~@~w+ﬁpm
- %p@+1m=u = 2p+8=0

- p=-8=p=4

Question 45.

Find the value(s) of p for which the points Sp+ 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.

= %[’TI{yﬁ! =¥3) + x5 -y) a3y, -y)] = 0
5 @ D=5 +p)+ (+2)(p-p)+ @+ 1) (p-p+5) =0
= 2@+ 1) 2 -5) + (0 +2) (29) + 5 + D] = 0
- %[(@2w15p+2p—5—2p3—4p+5p+5]=U
= - 12p] = 0
= 2p'-6p =0
= Ww(p-3) =0

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

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 k : 1. Using section formula,

4k +12 -3k +5

¥

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

k+1 k+1
ATO. -3k +5 _
k+1 N“E'Eﬂ
= -3k+5=2k+2
= =5k = -3 )
= k = 3
5
Thus, P divides AB in the ratio 3: 5
)
an,x=3x4+5x12=]2+ﬁ{}=2=9 MAZ:
3+5 8 8
Hence r=79
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:

Area of quadrilateral ABCD
= Area of triangle ABC + Area of triangle ACD o)

D(6, 3) : ’

Now, HF(ABC) = %[Ill:yz '}'3} + X:(}’3 “J’l) + "rj(y[ "'_}"2]]

1 .
= —|-3(-T+8)-2(-8-5)+1(5+7
P3CTHO-2C8-94 1647 e B(-2,-7)
1 35 . ..
= —[-3+26+12]== sq. units ..(if)
2 2
Also, ar(ACD) = %[—3 (-8-3)+1(3-5)+6(5+8)]
1 109 .
= —133-2+78|=—sq.
2[ + 78] 5 Q. units (iii)
From (1), (if). (i7), we get
ar(ABCD) = §2£ + _1%?_ = % = 72 5q. units

Question 48.
A(4, -6), B(3, -2) and C(5, 2) are the vertices of an 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 = (%—E ‘22"' 2') = (4,0)

Now, ar(4BD) = %[xlu-z—yg} +x,(y3 ) + x50, -y,)] = 0

B(3,-2) D4, 0) (5, 2)

;'%[3(U+6)+4(~5+2)+4(_2—n)]‘
= l[13--*.|=5.-3]‘=l|—ﬂ| = 3 5q. units
2 2

ar(ADC)

%—[4{2+6}+5(—6—D}+4(G—2)]i

= -%—[32—3{)—8]‘:%1—&=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 an 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) ie. (4, 5).

1
E["’l':"z =¥3) + 1,005 = y,) + 5500, = »,)]

. The coordinates of D are (

Now, ar(ABD)

I

‘-;-[4(5 _5)+7(5-2)+4(2— 6)]’ B(7.6) D@, 5) c(1,4)

I

l ? o o
514+21-16]|= = sq. units

ar(4DC) = ‘%[4.:5 ~4)+4(4-2)+1(2 -5}]’ = ‘%{4+8-3]|=% Sq. units

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

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 (

~10-2 440

= ) i.c. P(=6,2). ()

Let P(-6, 2) divides the join of C(-9,—4) and D(-4, y) in the ratio k : 1. Using section formula,

~. The ¢oordinates of P are (_ik _]9, %_—4) ..(ii)
. From (i), (ii) " +l
—4k -9 ky -4
A TQ. = =
1 —6 and il 2 . (idf)
. A(-10, 4)
Consider, x-9 . -6 /
k+1 1
= ~4k-9 = —6k-6 k P !
C(-9,-4) (-6, 2) D(-4, y)
= 2k =3 /
3
= k== .
> B(-2, 0)

So, P divides CD in the ratio 3 : 2

2 = 3y-8=10
I8 = y=6

2013

Short Answer Type Questions Il [3 Marks]

LN
From (iif), 2
3
—+1
2
N -8
3+2
= 3y
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¢ = V/81+25 = /106 units
BC = /(-2-32(5+47 = V/25+81 = V106 units
CA = J(3-72+(-4-10¢ = /16 +196 = V212 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:

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

k=% _ 0 = 10k-4=0
k+1
105
Hence, point P divides AB in the ratio 2: 5
N _2x12-5x(-6) 24-30_ 6 A
oy = 245 o1 T

[Applying section formula for y-coordinates]
-6 "
Hence, Coordinates of P are ('ll T)

Question 53.

Prove that the points A(0O, -1), B(-2, 3), C(6, 7) and D(8, 3) are the vertices of a
rectangle ABCD?
Solution:



Using distance formula,

AB = J(—Z—ﬂ}2+{3+l)2 = Y4416 = V20 units

BC = J[6+2F+{?—3}2 = V64+16 = VB0 units
CD = /(8-6P+(3-7F = /4+16 = ¥20 units
DA = /(8-0P+(3+17 = /64+16 = v80 units

Also AC = J(6-0P+(7+17 = v/36+64 = Y100 = 10 units
and BD = /(8+27+(3-32 = /10040 = 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)> 4+ (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(-1, -2) and D(3, -1) are the vertices of a
square ABCD.

Solution:



Using distance formula,

AB = |(-2-2)'+(2 -3)? = ()’ +(-1)?
V16 + 1 =17 units

BC = \/{-2+1}2+{2+2)2 = ./(_1)2+{4)2 D{?,-1} C(-1,-2)
= Y1+16 = V17 units

CD = J(-1-3)2+(-2+1)? = /(4)*+ (1)
= V16+1 = Y17 units

DA = J(3-2)2+(-1-3}} = 2 2 .
e CER

Also, AC = J(c1-2)%+(-2-3)% = J(C3)2+(-5)

= V9425 =/34 units

BD = V/{—l—3]2+(2+ 1]’|2 = ,/(_5)24_(3)2

= V25+9 = /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 il ) B(6, -8)
1= 6k -3
k+1
-k-1=6k-3
Tk = -2
k= 2
7

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

_ -8k +10
k+1
_3(_% 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:

Using distance formula,
AB = J(3-2)+(@+1)? =/(1)2+(5)% =/1+25 =26 units
BC = J(3+2)2+(4-3)2=/(5)2+(1)2=v25+ 1 = /26 units
CD = (-2+3)2+(3+2) =y (1)2+(5)%=v25+1 =26 units
DA = {(-3-2)2+(=2+1) =/ (=5)%+(=1)2 =v25+ 1 = /26 units
Also, AC = (-2-2)*+(3+1)? =/ (-4)*+(4)* =16 +16 = /32 units

BD = J(3+3)2+(4+2)%=/(6)*+(6)® =36+ 36 = /72 units
-+ AB = BC = CD = DA. But AC # BD
= ABCD is a thombus, 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,
JO -3+ 2-8)? = /k-02+(5-2)° AG. 7 Bk, 5
J9+4+k2—4k =Vk*+9
Squaring both sides

K-k +13 =k*+9
-4k +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 thaty =
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, '
= [3-0242-y) = {@-0"+(-5-y)’
Squaring both sides, we get
9+’ +6c+4+y —dy = 16 + x> -8 + 25 +y° + 10y

Al=3, 2) B{4, -5)

= -4y + 13 = —8& + 1y + 41
= 4y -1y = 41 -13 -8 -&x
= -4y = ~14x + 28

= -1ld4y = - 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+2x%x3 P a

[+2 A3, -4 : ; B(1,2
= P = % ©-4 (p.-2) {%1':” 2)
Also, AQ:QB = 2:1. Again using section formula,

2x2+1x-4 .

= g= —""""=0 = ¢=0

1+2
Question 61.

If 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
= J6-04(-1-3)" = {@-0+(-y)’

Squaring both sides, we get
6-x)"+ (-1-y)* = (2-x)" + 3-y)’
36+ -1+ 14y +2 =4+ -dc+9+)y -6
12+ 2y 4+ 37 = —4x -6y + 13
y+ 6y = 13-4x + 12¢- 37
8 = & -24

y=x-3 Hence, proved.

U UV



Question 62.

If the point R (X, y) is equidistant from two points P (- 3, 4) and Q (2, — 1), prove that
y=X+2.

Solution:

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

PR = RQ
Jar3)2+m-9?F = Jx-2)2+@+1)?

Squaring both sides, we get
(x + 3)% + (y-4)*

(x=2%+ (y + 1)

= Ay +-8+9+16 = +y-dr++4+1
= Gr-8 +25 = -dx+ 2y + 5

= ~By-2y = “dx-bx+5-25

= =10y = -1(x - 20

= 10y = -10(x + 2)

= y=x+2

Hence, prﬁved.

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
Va+3)P+ -4 = Jx-22+@+1)’
Squaring both sides, we get
(x + 307+ (y-4)°

(k=2 + (y + 1)

= P HY - +94+16 =2 +y -+ +4+1

= -8 +25 = -“dx+ 2y +5

= -y-2y = - +5-25

= 10y = -1(x -20

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

= y=x+2 .
Hence, proved.

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) = 0

1
= :,‘[xl(}’z =¥3) +x,(03-y) + x50y -)]l = 0
= % |x(1-5)+2(5+ 1) + 4(-1,-1)| = O
= |4+ 12-8| = 0
= |[dx+4] =0 =>4 +4=0=24&=4
= xr=1
Question 65.

The three vertices of a parallelogram ABCD are A(3, -4), B(-1, -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; 2,24 5 4) = (

x—1 }’—3)
27 2 A3, —4) B(-1,-3)

Since, diagonals of a parallelogram bisect each other, so, P is the mid-point of AC as well as
BD.

., (x_lTy_—:%) ~ (-31_1)
: 22 ) \2

Comparing both sides, we get

The coordinates of mid-point of BD = (

|

= 1= _—3311(1 }—_3 = -1
2 2
= x-1= -3 and y=3 =-2
= x = -2 and y =1
Therefore, coordinates of D are (- 2, 1).
Now, ar(QABC) = 2,05 -3) +5,0,-3) + 5,04 -]

!

% 13(-3-2) = 1(2 + 4) - 6(-4 + 3)|

1 15 .
= — |-15-6 + 6] = — sq. units
2| | > S

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:

Using distance formula,

AB = J(2-1)2+{3-(-2)} = /26 units
1
Area AABC = E{xl{yz =y3) +x,(v; - y,) + x50, - ¥5)]

- %11(3-2) +2{2(-2)}+ (-3)(-2-3)|

= %xzdf=]25q,units

Area of | |gm ABCD = 2 x area of AABC D(—4,-3)
= 2 x 12 = 24 sq. units
Now, area ||gm ABCD = Base x & [ By formula]

= ABxh i

= ABxh = 24 "

24 A1, =2} B(2. 3)
= h = —

/26

24
= h = —xvJ26

26

= Height of parallelogram = ;—3@ units

Question 67.

For the AABC formed by the points A(4, -6), B(3, -2) and C(5,2), verify that the
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

Coordinate of D arex = ‘3.2,._5 =4

-2+2

0
2

y =
Coordinates of D are (4, 0). Now B(3

1
Area of AABD = Z[x,(v;-¥3) + %03 -y)) + X0, - )]

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

= Lige16-181-[S] = 35q.unis



Now, Area of AACD

1

E[xlt}'z =¥3) + 2,005 -y,) + x50, - ¥))]

= %I-’-l{ﬂ—l) +4(2 +6) + 5(-6-0)]

= 1-8-32-30|=132-38= 1|~ 6] = 35q. wnits

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.

Question 68.
Find the area of a parallelogram ABCD if three of its vertices are A(2, 4), B(2 + 3,5)
and C(2, 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 = E{II{)’;—}’;) + x50y -y)) + x50, -y = CL)
= %|2(5—6}+{2 + ﬁ} (6-4) +2(4-5)|
= %|(—2+ 44243 -2

1

IQ\/E; =3 $(. units. A2, 4)

2 B(2+v3,5)

Diagonal AC divides the parallelogram in two triangles of equal area.
- Area of parallelogram ABCD = 2(Area of AABC) = 2(v/3) = 2/3 $q. 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 [x,(vs =¥3) + 2,003 —y,) + x50, —¥,)| = 6 5q. units [Given]
1
= 5|x{2—1]+1[1—y}+2{y—2}| =6
= [x+1-y+2y-4| =12
= lx+y-3] =12
= x+y-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.

. . 2 ' A3, 2
.. Coordinates of D are (1 ;5, ;4 } L.e. the coordinates of D are (4,3) 7 ©.2
Coordinates of E are (5 * 3, 4+ ﬁ)
2’ 2 B

= Coordinates of E = (4, 5)

Coordinates of F are ( 3 "2' 3' E)

2 B(5.4) E C(3, 6)
= Coordinates of F are (3, 4).
Coordinates of D(4, 3), E(4, 5), F(3, 4)
. 1
Now, Area of triangle = Eixl{}’z =¥3) x5 -y + x50, -y
Area of ADEF = %ld{ﬁ—fi} +4(4-3)+ 3(3-3)| = % = 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:

We know that,
Alx, y)

1 .
Area of AABC = ip:l{yz =y3) + x,(v;=y,) + x5(y, —¥,)] = 10 sq. units

- %|x(2—4) +(3) (4-y) -2(/-2)| = 10q. units

20 = (-2x -5y + 16)
-5y +16-20 =0
= 2c+5v+4 = 0 Hence proved B(3, 2) C(-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.
SoFI)ution:
Given points are A(0, 2), B(3p), C(p, 5)
According to question,
AB = AC
Using distance formula
J(3-0P+(p-2)°
Squaring both sides
9+p°+4-4p = p
4-4p = 0
p =1

Il

J(p-0)2+(5-2)

‘49

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,

= V5-2P+ (k-8 = J(k-2P+(7-4)>
Squaring both sides we get
OF + k-4 = (k-2 + 3’
O+, -8k +16 = kK*-4k+4+9
4k = 12
k=3 P(2, 4)

AGK ., Bk

1]

bidu

Question 74.
Find the ratio in which the line segment joining the points (1,-3) and (4,5) is divided
by the 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
4k +1 5k-3
k+1 k+1

[~ Using section formula]

Therefore, the coordinates of the point of division is

We know that y-coordinate of any point on x-axis is 0.

Sk-3
= {)

k+1
5k-3 =10
5k = 3
k=23
5

Ratio=k:1=3:5

Short Answer Type Questions Il [3 Marks]

Question 75.

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

Solution:

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

zllxib'z_ys] + 50—y + x50, -p)] = 15
%[1@--?}+4{?+3}-9(-3_p}] =15

p-T+40+27+9
P

[l

30 B(4. p) Ci-9, 7
=3

Question 76.

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. x+y=0
Using section formula. |

(xy) = My Xy, X My Y, My Y AG.-5) |P[k|ﬂ..
)= my+m, ' m+m, )
Here, =3 =4 y=-5y,=8m=K m,=1
K(-4)+1(3) K{(8)+1(-5
(x,y}=( (K) ()> (8)+1( })
_ +1 K+1
_(—4K+3 SKHS)
=K1 K1

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

X = .

K+1 K+l
Given that, x+y =10
-4dK+3 BK-5
+ =10
K+1 K+1
4K +3+8K -5 =0
K+1
4K-2 =10
4K = 2
2 1
K= ===
4 2
1
K= -
2

Question 77.

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:

3 AP 3
i AP = ~-AB = —=Z = AP:PB=3:4
Given that, E AB 7
3 ) 4
A(-2, -2) P(x. y) B(2, —4)

Using section formula,
3(2)+4(-2) 6-8_ 2

——

3+4 7 7
_ 34 +4(-2) -12-8 -20
y = 3+ 4 7 7
-2 =20
Coordinates of P are (TZ 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 % [x,(v5 = ¥3) + X503 =¥) + X300, = ¥a)]

= %[_3(4 + 1)+ (<2) (=1 + 1) + 4(-1 + 4)] D3 4) .1
+ %[4(—1 ~4) + 44+ 1) + 3(-1 + 1)]
= 333+ (D O+ 40)] + 1135) + 45) + 30)

1 1 - 1 1 -
= _9+{]+12 _|__]_-..|. = — i} A(=3, -1 B(-2, -4
= [ ] [ 2[}] x 21 + X..5 ) (=2, }

= % 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 F ‘ :
= E leo"z'}’g] +x2(}’3—}’]} + x,5(y, =y,) =0 Alx, y) B(3,6) C(-3,4)

1
= E[x(ﬁ—4}+3(4—}')+{—3}[}'—6}]=[}
= 2+ 12-3y-3y+18=0
= -6y +30=0
= x=3y+15=0

Hence, proved.

Question 80.

Find the value off, for which the points A(6, -1), B(& — 6) and C(0, -7) are collinear.
Solution:

Given points are A(6, -1), B(k, —6), C(0, -7).
As A, B, C are collinear points, so, Ar AABC = 0

1
3 [0 =y3) + %5005 —y,) + x50, - y,) =0

A6.-1) B(k.—6) 0. -7)

ie., %[ﬁ(—ﬁ+?}+k(—?+1]+ﬂ(—1+6}|=D

%|émﬁk+ﬂi=ﬂ

%Iﬁ—ﬁ.{:]:ﬂ
16-6k| =0

66k =0 ’
6(1-k) =0
1-k=0
k=1.

Question 81.
Find the value, 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.

% [xj(;"z_}’s) +x2{y3 —}’l) +x3(y, ‘J’g)] =0

1 A(1,2) BG.p) C, )
ie., 5|1(p+4)+3{-a-2}+5{2—,19)|='—‘I
%|p+4—18+]ﬂ—5p1 =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, (3 = V) + X (03— ¥) + %50 = ¥yl

Here, x, = =7, X, = 1, X, = 3

}rl = ...31 }rzz_?, }11:[}

Area of the triangle = %[—?{—T—ﬂ}+ 1{0-(-3)} +3{-3-(-7)}]

= %[(_?)(-?}+{1}(3}+3(—3+?}]

= %[49+3 +(3x4)]

= %[49+3+12] = %x(ﬂ = 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:

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, _:K;_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 : K 1 :
K+1 A(5, -6) P(x. y) B(-1,-4)
-K+5=0 ¢

K=35
The ratiois 5: 1.

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

5+17 5+1
26
0, -——
= 0% )
-13
0, —
~ Uy
: . . . -13;
.. coordinates of point of intersection are ( 0, TJ
- \
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

So, Area of tnangle = ]E[.:cll{y2 = ¥)+5,0n— )+ 50, - vl
Here, x, =35 x=3 x=1
yp = yy=-1, yy=y
Area of triangle = %[S(H 1—y)+3(v+4)+1(—-4+1)]

= %[-—5-—5_}%3}:4—12—3]

= %[—5y+3y—5+9]

- %[—2y+4}= %xz{*}wi) =(+2)

As per condition, area of triangle must be zero.

-y+2 =10
¥ = -2
y =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:

Vertices of the triangle are (-2, 5), (k,—4) and (2k + 1, 10).

Then, Ar(Triangle) = 53 sq. units

— % [x, v, = ¥3) + X503 =¥,) + X300, - y,)] = 53

= El|-2(-4-1[lj+k{1ﬂ—5)+[2k+1)[5—(-—4})|=53

= |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=13

) 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 e, 10)

- PQ* = 100
Using distance furmuia, , Plx, 4) 40 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 -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, ¥)

PA = PB
= PA’ = PB?
Using distance formula,

- S2 4 (y+2) = (3) + (y-2) A5, -2) 8. 2)
= 25+y2+4y+4=9+y2-4y+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:

Given: PO = PR P(2. 4)

= PQ’ = PR’

Using distance formula, /\
= (2-77+4 = 2-x)" + (4-9)

= 25416 = (2-x)*+ 25 Q. 9) Rix. 9)
= (2-x)* = 16 .

= 2-x = 14

= 2-x=4 or 2-x=-4

= x =-=2 x=6

Distance, PQ = y/(7-2P +(0-47
= Y25+ 16 = V41 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 ﬁPQ'R
1
= 5 [xl(}'z '3"3] + x?_fy}“}'l} + 130’1 _J"g)] = 0

P(5, 4) Q7. k) RO, 2)

Il
=]

= %[5{k+2]+7[—2-4)+9(4—k]] =0

= %[5k+1[l-42+36—9k] =0

= 4k +4 =0

= d = 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 is a | |gm, [Given] D(5. 6) Cix, 7)
P is the mid-point of AC and BD. [ Property of parallelogram]
_ P
Taking AC, Coordinates of point P is ( = Z 3, 5) ’,,—*"*-.“
[ Using mzd-pm;t formula) AG. 3) 56, y)
. . +
Taking BD, Also, coordinates of point P is (121, FT) [ Using mid-point formula]
3 11 +6
ATO == 5 and y—z-— = 5 [ As P is mid-point of AC & BD]
x+3 =11 y+6=10
x=38 y=4
Question 91.

If two vertices of an equilateral triangle are (3,0) and (6,0), find the third vertex.
Solution:



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]

- AB? = AC? = BC? B(3, 0) C(8, 0)
Using distance formula,
= @=-30+y = (-6 +y* =3 "
= =30 +y = (@-62+y () and@x-3P+y*=3" (i)
= Solving (i); (x- 3)* = (x-6)*
= -6+ 9 = x*-12x + 36
= w = 27
. .

6 2

Putx = g in eqn (ii) we get

2
Bof o o3

2
32 2 2
= 5 +r=
9 .2
Z4+y =09
= 3 ¥
4 4 2

},2
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



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(9, 20)

9%k + 15 20k+5 _

o = lland y (i)
= . 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),
20%2+5 45
Y=o T3 b
vy =15

Question 93.
Point A(3,y) is equidistant from the points P(6,5) and Q(0, -3). Find the value of y.
Solution:

Given: AQ = AP A3, y)
= Q° = AP?
Using distance formula,
= (B-0) + (v +3)* = 3-6)* + (y-5)? '
= 9+y' +6y+9 = 9+y* - 10y + 2 '
y +o Yol +2 o L6 Q(0, - 3)
= 6y +9 = — 10y + 25
= Iy =16 = y=1
Question 94,

Point P(x, 4) lies on the line segment joining the points A(-5,8) and B(4, -10). Find
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

o B(4, - 10)
Using distance formula 1
dk-5 _ -10k +8
A.T:Q., 1 = x and P =4 k P(x, 4)
= -10k+8 = 4k + 4
14k = 4 A-5.8)
14 7
7
So, point P divides the line segment AB in the ratio 2: 7
4.(3)_5
7 8-35 _-27
N(]W., 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) = 3 [, 02 =¥3) + X003 —3) + 2300, = ¥,)]

- %[_3(—4+ 1)=2(- 1 + 1) + 4(=1 + 4)]

= %[?—{] +12] = % sq. units

ar(AACD) = %[_3{_1_4}+4(4+ 1) +3(=1 + 1]

%[15 +20+0] = % sq. units

Now,  ar(quadrilateral ABCD) = ar(AABC) + ar(AACD)
21 35 _ 56

= ?+? = -2- = 28 sq. units

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:

. 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,
4+2 3+5'}E(2+2 5+ 1): (4+2 3+ l)
( 27 2 2" 2 27 2 s
i.e. D(3,4); E(2, 3); F(3,2) B(4, 3) D C(2, 5)

% [-xl(}’z_fl’].:' +x20"3 '3’1) +I_;(J"] _}'z)}

Now, ar(ADEF)

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

= %[3_4+3]:-§-=lsq.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 (1. Y)

= AB* = 100
Using distance formula, a3, - 10

= (11=3)%+ (y + 1) = 100

= 64 + (y + 1) = 100

= y+1)?> =36

=% y+1 = =6

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

Find a relation between it 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, y)

= . PA* = PB’

Using distance formula, )

= (k=1 +@y-4)7° = (x+ 1)+ (y-2)°

= P2+ 14y -8 +16 =X+ +1+y* -4y +4

=N -8y +17 = -4y +5

= dx+dy-12 = 0 A4 o2
=  Required relation:x + y-3 = 0.

Question 99.
Find a point on the x-axis which is equidistant from A(4, -3) and B(0,11).
Solution:

Let point P(x, 0) on x-axis be equidistant from the points A and B.

Pix, 0
Then, PA = PB
= PA* = PB’
Using distance formula,
= (x=4)% + (0 + 3)* = (x-0)> + (0-11)?
= P& +16+9 = x>+ 121
. & = 121-25 A(4,-3) B(0, 11)
= 8 = 96
=5 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 sq. units, then find a positive value of x.
Solution:
ar (quad ABCD) = ar (AABD) + ar (ABCD)

80 = %[-2(5+3)+5{_3—3}“4(3-5)]‘ + !%{6{—5+ 3) 4 x(=3-5)-4(5+5)]

. 1
[~ Area of triangle= 2 (6,01, = ¥3) + %5003 = ¥)) + 2500, = ¥,)]1]

- 80 = ‘%[—16—36+S]i+ %[-12—&—4[}]‘
N S0 — ‘1{ 44)|+|_( Qe — 52]‘ D(~4, -3) C(x, -5)
= 80 = 22+|26+4x|

= |26x +4x| = 58 =26 + 4x = =58
[ |x] =a=x=+a]

= 26+ 4 = 580r26 + dr=-58

= Jordx=-84

= Borx=-21 .. Positive value of x = 8

Al-2,3) B(6, 5)

b U
= B
H

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) ‘

= SE1ET 424524341063+ D] + 2[-1(-2-17)+ 10(17+3) + 5(-3+ 2)

. 1
[ Area of triangle= 3 02 =¥3) + x50 = y,) + 2500, - ¥)]]

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

%[5+5+4ﬂ]+ [19 +200 - 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: |
Firstly, ar (AABC) = = [,0;~3) + %003 =¥;) + 230, -3)]

D(9. 19) C(14, 0)
- %[3(-5_u)+9(u+1)+14(—1+5}]
1
= E[_15+9+Sﬁ]
i .
= E)( 30 =125 sq. units. A3, -1) B(9, -5)
Now, ar (AACD) = %[3[ﬂ—19)+14(19+1}+ 9(-1-0)]
= 1is574280-9]
2
1

= 3 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
(—44+2x2 1%X(-6)+2%(=3)

k]

So, coordinates of P are given by

) [+ Using section formula]

1+2 1+2

, ~4+4 —-6-6 2
_ . B

ie. ( 3 3 ) 1 P Q (4,6
.- - h "
Le (0,—4) 29
Now point Q is the mid-point of PB.
So, coordinates of point Q are (U ; 4, :'-41._—6) 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,
-5+11

So. =

4

= p

ooy =
U

i~

Il

fad

Question 105.

If A(l, 2), B(4, 3) and €(6,6) are three vertices of parallelogram ABCD, find
coordinates of D.

Solution:

Let coordinates of D be (x, ¥) and P is mid-point of AC and BD. D (x. ) C(6.6)

[Diagonals of a parallelogram bisect each other]
Using mid-point formula,

(,r+4 }'+3) {146 2+6 o
L —(2,2) 1.2 B (4.3)
1 .I'+4=E_£+_3=§

2 2" 2 2

U

x+4="Tv+3=8

4
=
=
=

|
wn

Coordinates of D are (3, 5).

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

Distance AB

-/ (0—cP+(-c-0) [~ Using distance formula]

vel+e?r = V2c = V2¢ units

It

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

Distance AB

-/{za +v3a - 2a}2+{5¢z —6ay [ Using distance formula]

= vV3a2+a® = V4a? = 2 units

Question 108.
Find the value of k if P(4, -2) is the midpoint 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,
Sk -k

= =4 > %=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:
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
= 1X9+2x2 3 [ Using section formula]
1+2 1 2
_ Ix(=8)+2x1 _ Az P 8(5.-8)
}l’ - ——eer———————— . mm — ] 1
1+2
ie.P(3,-2)
As point P lies on the line 2x ~y + k = 0, P must satisfy it.
= 6+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 thatx +y =a + b.



Solution:
R(x, ) 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) + b(y —b)| =0 [ilsing formula for area of a triangle _‘
2 [x, (v, = ¥3) +x2(}’3 _J’L) +x3{Y1 ‘J’z)]J
= I:n:-ax+az—ay+by—b2=[l'
=> b(x +y)-a(x +y) + (a*=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

= -;- [110’2 "-_}’3) +-x2{"3 _y]J +'rj(}ll _yz)]

or, ar(A POR) = % la(c +a-a-b)y+bla+b-b-c)+cb+c-c-a)
= % la(c —b) + b(a-c) + c(b-a)|
= =%|ac—ub+ab—hc+bc“ac|=ﬂ
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:
Let point P divides AB in ratio k : 1.
Using section formula, Ae L .
3 = Sxk+6x1 (-_%j) P(m, 3) (.8)
k+1 5
= 3= 86 i b3-8k+6 = -3=5k
k+1
= k= -—3
5
-2
2“(_5) 2‘_:;)_% 6-2
-6- 8
ﬂ.nd, = = = B — = = =
: m o 3, S o m=—o=-4 m=-4



Question 113.
Point P divides the line segment joining the points A(-l, 3) and B(9, 8) such that
AP/PB=k/1. If P lies on the line x -y + 2 = 0, find the value of k.

Solution:
P divides the joining of A(- 1, 3) and B(9, 8) such that :]I; ='-’;- Le. AP:PB=k:1
Using section formula,
_ —y+2=0
Coordinates of P are: (9;; 1,8k+3) 7
k+1 k+1, K ’
If P lies onx -y + 2 = 0, then P must satisfy it. A(-1,3) B (9. 8)
%-1_ (8k+3\ ., _ o
k+1 (k+1) - '
= Ok-1-8k~-3+2k+2=0
= 3k-2 =10
2
= k==
: 3

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 mangle [xl(y2 Vi) + x5 =¥) + x50, = y)1]

ar AABC = —|T{1—2k}+5{2k+2]+3{ 2-1)| =0
= ?—14k+lﬂk+lﬂ—9=0
= —dk = -8 k=2

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

IfP(p,q), Q(m,n), R(p —m, g — n) are collinear then area of triangle formed by them is zero.
Hence, ' ar APQR =10

_ 1
[+ Area of triangle = = bx,(y;, - y3) + 5,03 -3)) + %30 -yl

]— n—-gm +mg—mn-pn+mn+pg-mg-gp +pn| =10
2.5‘ q q P Pq q-qp +p

= lpn—gm| =0
= pn—gm =10
= pn = gm

Hence, proved.

Question 116.
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.

S B05-3) +5,0-3) + 50 -] = 0

%[8(—4—k}+3(k-1}+2(l +4)] = 0
-32-8k +3k-34+10 =0

-5-25 =0

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.

k:1
(—?k+3,9k—5)=(11}') Q) AG 1\ ., B9
k+1 " k+1 2 (;J’) |
~Tk+3 1
= ==
k+1 2
. ~15k = -5
1
k==
= 3
R.atiﬁisk:l.i.e.%:]::alﬁ
9xl—5
1 s G o %-5_ 3" _-6_-3 . _3
and, using (i), y = 1 1 4 2 2
§+1

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 collinear, so, ar (AABC) =0
[+ Area of triangle = > [x,(1,-y;) + 5,03,-¥) + 5,0, =¥

= %!9(—2+3)+4(—3—k)+3(k+2)| =0
= < 19-12-4k +3k+6] = 0
= -k =-3
= k=13

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

. 1
[+ Area of triangle = 3 [x]{yz—ﬁ} + %0, -¥) +.:c3n.‘y1 -yl

= %[ﬁc{l +3)+0(-3-5) +2(5-1)] =0
= . |4k +8| =0
= 4k =-8
=

=-2



