CHAPTER ©

Lines In 2 Dimensions

Torpic 1: DISTANCE BETWEEN TWO
POINTS AND SECTION FOR-
MULA

VERY SHORT ANSWER TYPE QUESTIONS

L Find the value of a, for which point P(3,2) is the
midpoint of the line segment joining the Points

Q(—5,4) and R(—1,0).

Ans : [Board Sample Paper, 2016]
As per question, line diagram is shown below.
Q P R
P | Py
. | °
(75’ 4) <£ 2) (713 0)
3 )

Since P is mid-point of QR, we have
o _TBECEY g,

3 2 2
or, a=—9

2. The ordinate of a point A on y-axis is 5 and B has
co-ordinates (—3,1). Find the length of AB.

Ans : [Delhi CBSE, Term-2, 2014]
We have A(0,5) and B(—3,1).
Distance between A and B,
AB = [l )+ (5w
/(3= 0p+ (15
=v9+16
25 =5

3. Find the perpendicular distance of A(5, 12) from the
y-axis.
Ans : [Board Terms-2, 2011 Set (Al)]
As per question, line diagram is shown below.
Perpendicular from point A(5,12) on y-axis touch it
at (0,12).
Distance between (9,12) and (0,12) is,

d = /(0—5p+ (1212}
=+v25

= 5 units.

4. If the centre and radius of circle is (3,4) and 7 units
respectively,, then what it the position of the point
A(5,8) with respect to circle?

Ans : [Board Term-2, 2013]

Distance of the point, from the centre

3y
=4+ 1 V20 =2v/5
Since 2v/'5 is less than 7, the pomt lies inside the
circle.

Find the perimeter of a triangle with vertices
(0,4),(0,0) and (3,0).

Ans : [Board Term-2, 2011 Set (B1)]
We have A(O 4) B(0,0), and ((3,0).
(0—2P+(0—4f =16 =4
(3—0P+(0—-0y =v9 =3
(0 — 3} +(4—0Y
= m =v25=5

Thus Perimeter of triangle =4+ 3+ 5 =12

To locate a point @ on line segment AB such that
BQ =2 x AB. What is the ratio of line segment in
which AB is divided?

Ans : [Board Term-2, 2013]
We have BQ = ,‘;)AB
BQ _5_, AB _ Z
AB — 7  BQ
AB-BQ _AQ _7-5_2
BQ ~ BQ 5 5
AQ:BQ =2:5

Find the distance of the point (—4,—7) from the
y-axis.
Ans : [Board Term-2, 2013]
As per question, line diagram is shown below.
Perpendicular from point A(—4, —T7) on y-axis touch
it at (0, — 7).
Distance between (—4,-7) and (0,=7)is

d=/(0+4p+(-T+7y

=42+ 0 =16 = 4 units

If the distance between the points (4,k) and (1,0) is 5,
then what can be the possible values of k.

Ans : [Delhi Set I, I, 111 2017]
Using distance formula
JA—1P+(k—0f =5
F+K =25
kE£t4

Find the coordinates of the point on y-axis which is
nearest to the point (—2,9).

Ans : [Sample Question Poper, 2017 ]
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The point on y-axis that is nearest to the point
(—2,5) is (0,5).

In what ratio does the x-axis divide the line segment
joining the points (—4,—06) and (71,7)? Find the
coordinates of the point of division.

Ans : [Board Sample Paper, 2017]

Let =x-axis be divides the line-segment joining
(—4,—6) and (—1,7) at the point P(z,y) in the ratio
1: k.

Now, the coordinates of point of division P,

(1) k(—4) 1(T)+ k(—6)
_—1—4k 7—6k
T ok+1 0 k+1
Since P lies on z axis, therefore y = 0, which gives
7T—6k _
kE+1
7T—6k =0
_7
G

Hence, the ratio is 1:% or, 6:7 and the coordinates of

34
P are <—§, 0)

SHORT ANSWER TYPE QUESTIONS -1

Find a relation between x and y such that the point
P(z,y) is equidistant from the points A(75,3) and
B(7,2).

Ans : [Board Sample Paper, 2016]

Let P(z,y) is equidistant from A(—5,3) andB(7,2),
then we have

AP = BP
JEr s+ =3F =@ Tp+ (-2
(z+5Y+(y—3F =(z—T¢+(y—2y
102425 —-6y+9 =—142+49 -4y +4
24x+34 =2y+53
24z —2y =19
Thus 24z — 2y — 19 = 0 is the required relation.

The x-coordinate of a point P is twice its y-coordinate.
If P is equidistant from Q(Q,— 5) and R(-3,6), find
the co-ordinates of P.
Ans : [Delhi Set 1, 11, 111, 2016]
Let the point P (2y,y),
Since PQ = PR, we have
V(2y=2F+(y+5F =/(2y+ 3 +(y -6y
(2y—2Y+(y+ 57 =(2y+ 3y +(y— 6y
—8y+4+10y+25 =12y+9—12y+ 36
2y+29 =45
y =8

Hence, coordinates of point P are (16,8)

Find the ratio in which y-axis divides the line segment
joining the points A(5, —6) and B(—1,—4). Also find

WWWw.rava.org.in
the co-ordinates of the point of division.
Ans : [Delhi Set I, 11, 11, 2016]
Let y-axis be divides the line-segment joining
A(5,—6) and B(—1,—4) at the point P(z,y) in the
ratio AP:PB=k1
Now, the coordinates of point of division P,

k‘(—l)—‘r 1(5) k‘(—4)+ 1(—6)
(x,y) = E+1 ) E+1
_ —k+5 —4k-—6
T ok+1 k+1

Since P lies on y axis, therefore z = 0, which gives
5—k

vl Y
k=5
Hence required ratio is 5:1
—4(5)—6  _
Now Yy = (6) = 313
Hence point on y-axis is (0, —%).
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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.

Ans : [Foreign Set I, II, 11I, 2016]

As per question, line diagram is shown below.

P B
4) (-3, k) Gi

A |
(5, 3)

Let AB be divides by P in ratio m:1.
z co-ordinate for section formula

(—2)n+1(=5)

3= n+1

—3(n+1) =—2n-5
—3n—3 =—2n—-5
5—3 =3n—2n

2=n
Ratio % :% or 2:1

Now, y co-ordinate,
2B8)+1(=1) _6-4 _

2+1 3

ol
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Chap 6 : Lines in 2 Dimensions

5 If the point P(z,y) is equidistant from the points
Q(a—|— b,b— a) and R(a—b,a+ b)7 then prove that

br = ay.

Ans : [O.D. Setl, II, 1ll, 2016]
[Board Term-2, 2012 Set (12)]

We have ‘PQ’:‘PR‘

x/[m—(a—l— b)]2+[y—(b— a)]2

:\/[x—(a— b)]2+[y—(b+ a)]2

P (z,y)
Q R
(a+ b, b—a) (a—b, a+b)
[1:— (a+ b)]2+[y— (b— a)]

—2z(a+b) —2y(b— a)=—2z(a—b) —2y(a+ D)
2z(a+b) 4+ 2y(b— a)=2z(a— b) +2y(a+ b)
2z(a+b—a+b)+2y(b—a—a—0) =0
22(2b) + 2y(—2a) =0
zb—ay =0

br = ay Hence Proved

6. Prove that the point (3,0), (6,4) and (—1,3) are the

vertices of a right angled isosceles triange.

Ans : [0.D. Setl, I, Ill, 2016]
We have A(3,0), B(6,4) and C(—1,3)
Now AB* = (3 -6y +(0— 4}
=94+16=25
BC* = (64 17+ (4 -3}
=49+1=50
CA* =(=1-3}+(3 -0y
=16+9=25

B> = CA* or, AB= CA

Hence triangle is isosceles.

C

i B

[ afb] [ (aer)]2

www.chse.online
Also, 25425 =50
or, AB*+ CA®> = BC*
Since pythagoras theorem is verified, therefore triangle
is a right angled triangle.

If A(E),Q)7 B(2,—-2) and C(—2,t) are the vertices of
a right angled triangle with £ B = 90°, then find the
value of t.

Ans : [Delhi CBSE Board, 2015][Set |, Il, I1]

As per question, triangle is shown below.

A(5,2)

B(2,-2) O(-2,1)

Now AB* =(2—-5¢+(-2-2f=9+16=25
BC* = (=2 =20+ (t+2f =16 4 (t + 2}
AC* =(542P+(2—tP=49+(2+ 1)
Since A ABC is a right angled triangle
AC* = AB*+ BC*
49 +(2 -t} =25+ 16 + (t+ 2)
49 +4 —4t+ £ =41+ £+ 4t+4
53 — 4t = 45 + 4t
8t =8
t =1

Find the ratio in which the pont P(%,+;) divides the

line segment joining the point A (3,3) and (2,— 5).

Ans : [Delhi CBSE Term-2, 2015, Set I, II, 1]

Let Pdivides AB in the ration k:1. Line diagram is
shown below.

A ?(513) B
<1 §> k1 (2",5)
272
w0 g
8k+2 =3k+3

Thus required ratio is +:1 or 1:5.

The points (4,7), B(p, 3) and C(7,3) are the vertices
of a right triangle, right-angled at B. Find the value
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of p.
Ans : [Outside Delhi CBSE, 2015, Set I, I1]

As per question, triangle is shown below. Here A ABC
is a right angle triangle,

A(4,7)

B(p,3) c(7,3)
AB*+ BC* = AC*
(p—4Y+B—T¢+(T—py+(3 -3y
=(T—4Ap+(3 -4y
(p—AY+ (4P +(T—py+0 =3y +(—4y
P’ —8p+16+16+49+ p* — 14p=9+ 16
2p°— 22p+81 =25
2p* — 22p+ 56 = 0
p’—11p+28 =0
(r=)(p-T7) =0
p=Tor4
10. If A(4,3), B(—1,y), and ((3,4) are the vertices of a

right triangle ABC, right angled at A, then find the
value of y.

Ans : [Outside Delhi Board, 2015, Set I]

As per question, triangle is shown below.

B(ilv y)

A(4,3) 0(3,4)

We have AB*+ AC* = BC*
(4+1)2+(3—y)2+(4—3)2 :(3+1)2+(47y)2
Oy G-y (1p+Ay =4y + (4 -y

2549 —6y+ 1 +14+1 =16+16—8y+ ¢/
36+ 2y—32 =0
2y+4 =0
y =—2

(2.0).

11. Show that the points (—a,—a) and
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(— 3a,\/§ a) are the vertices of an equilateral
triangle.

Ans : [Foreign Set I, I, 11I, 2015]
Let A(a,a), B(—a,— a) and C(—«/ga,\/ga)
AB :‘/(a—i— ay +(a+ ay
=V4d +4a
=2v/2a
BC :\/(—a+«/§a)2+(—a—«/§a)2
:x/a2—2«/§a2+3a2+a2+2«/§a2—|—3a2
=2v/2a
AC :\/(a+x/§a)2+(a—«/§a)2

=V +2V3d+3a+d’—2vV3 d’ + 3d
=2v2a

Since AB=BC= AC,

equilateral triangle.

therefore ABC is an

y+1

12. If the mid-point of the line segment joining A[%, 5
and B(z+1,y—3) is C(5,— 2), find z,y.
Ans : [Delhi CBSE, Term I, 2014][Board Term-2, 2012 Set (1)]

z Y+l

If the mid-point of the line segment joining A[mT
and B(z+1,y—3) is 0(5,— 2), then at mid point,

%—1—23:—1—1 _5
3z -
7+1 =10

3z =18
or, xr =6
yt1 _
also 2 Y=o 3:—2
2

2

y+14+2y—6 =—8
y =—1
13. Find the point on the x-axis which is equidistant from
the points (2,-5) and (—2,9).
Ans : [Board Term-2, 2012 Set (22)]
Let the point P(z,0) on the x-axis is equidistant from
points A(2, —5) and B(—2,9).
PA* = PP’
(2—2p+(=5-0y =(-2—2y+(9-0y
4—4a+27+25 =4+4r+ 27+ 81
—8z =56
T =—7
Thus point is (—7,0).
14. Show that A(6,4), B(5,—2) and ((7,—2) are the
vertices of an isosceles triangle.
Ans : [Board Term-2, 2012 Set (44)]

We have 14(6,4)7 B(5,-2),0(7,—2).
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Now  AB = /(6 —5p+(4+2}
6 =T
BC = /(5—TF+(—2+2)
CA = /(T—6Y+(—2— 4y
=V12+6* =37
AB = BC =37
Since two sides of a triangle are equal in length,
triangle is an isosceles triangle.

If P(2,-1),Q(3,4), R(—2,3) and S(—3,—2) be four
points in a plane, show that PQRS is a rhombus but
not a square.

Ans :
We have P(2

[Board Term-2, 2012 (28)]
,—1),Q(3,4), R(—2,3), §(—3,—2)
=vV1*+5 =726
R =5 +1° V26
RS =V1*+5* =726
PS =5 +12 =26

Since all the four sides are equal, PQRS is a rhombus.

P S
Q R
Now PR =412+5°=+26
=2+ 42 =/32

PQ*+ QR® =2 x 26 = 52 # (v/32Y
Since A PQR is not a right triangle,
rhombus but not a square.

PQRS is a

Show that A(—1,0), B(3,1),((2,2) and D(—
the vertices of a parallelogram ABCD.
Ans : [Board Term-2, 2012 Set (1)]

2,1) are

Mid-point of AC
(—1—1—2 O+2) :<l 1)

2 2 2’
Mid-point BD
3—21+1\_/14
(25 7%) =2
Here Mid-point of AC = Mid-point of BD

Since diagonals of a quadrilateral bisect each other,
ABCD is a parallelogram.

If (3,2) and (—3,2) are two vertices of an equilateral
triangle which contains the origin, find the third
vertex.

Ans : [Board Term-2, 2012 Set (12)]
We have A(3,2) and B(—3,2).

18.

www.cbse.online

It can be easily seen that mid-point of AB is lying
on y-axis. Thus AB is equal distance from x-axis
everywhere.

Also OD L AB
Hence 3" vertex of A ABC is also lying on y-axis.
The digram of triangle should be as given below.

Y

B(-3,2) A(3,2)

X' X
60

Y!

Let C(:z?,y) be the coordinate of 3™ vertex of A ABC'.

Now AB® = (3+3F+(2—2p=36
BC* = (x+3f+(y—2)
AC* = (0= 3+ (y2f
Since AB®* = AC* = BC*
(z+ 3+ (y—2)y =36 (1)
(z—3f+(y— 2y =36 (2)
Since P(z,y) lie on y-axis, substituting z=0 in(1)

we have
F+(y—2F =36-9=27
(y—2y =36-9=27
Taking square root both side
y—2 =+3/3
y =2+3/3

Since origin is inside the given triangle, coordinate of
C below the origin,

y =2— 3vV3
Hence Coordinate of C' is (O, 2 — 3\/5)

Find a so that (3,a) lies on the line represented by
2¢—3y—5=0. Also, find the co-ordinates of the
point where the line cuts the x-axis.

Ans : [Board Term-2 Set (34)]

Since (3, a) lies on 2z — 3y — 5 = 0, it must satisfy this
equation. Therefore

2X3-3a—-5=0

6—3a—5 =0
1 =3a
L1
3
Line 2z—3y—5 =0 will cut the x-axis at (z,0). and

it must satisfy the equation of line.
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20—-5 =0 = z=

roj et

Hence point is <%,0>

19. If the vertices of A ABC are A(5, —1),B(—3,-2),
C(—1,8), Find the length of median through A.

Ans : [Board Term-2, 2012 Set (17)]

Let AD be the median. As per question, triangle is
shown below.

A(5,-1)

B(-3,-2) D C(-1,8)

Since D is mid-point of BC', co-ordinates of D,
-3—-1 -2
(xlz y2) = <3T)T+8>

= (-2, 3)
AD = /(5+2F+ (-1 -3}
= /() (4)
= /49 +16
= v 65 units

Thus length of median is v/65

20. Find the mid-point of side BC of A ABC, with
A(1,—4) and the mid-points of the sides through A
being (2,—1) and (0, 1).

Ans : [Board Term-2, 2012 Set (21)]

Assume co-ordinates of B and C are (71, y1) and (22, 32)
respectively. As per question, triangle is shown below.

A(1,-4)
D(2,-1) E(0,-1)
B(3,2) C(-1,2)
(z,9,) (2, 9,)

Now 2:#:>x1:3
and —1:#:>y1:2
0 :#éfp:—l
-1 :7—42—|—y2:>y2:2
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Thus B(l’l, yl) = (3, 2),
Clan ) = (~1.2)

. . o (3—=1 242\ _
So, mid-point of BC' is (T’T) =(1,2)

A line intersects the y-axis and x-axis at the points P
and @ respectively. If (2,—5)1is the mid-point of PQ),
then find the coordinates of P and Q.

Ans : [Outside Delhi, Set-11l, 2017]
Let coordinates of P be (0,y) and of @ be (z,0).
A(2,— 5) is mid point of PQ.

As per question, line diagram is shown below.

Q(:v,y

X

A(2,-5)

P(0, y2/

y'y

Using section formula,

_(0+z , y+0
-5 =("5"+"5)

_¥ -
—5—2 = y=—10

Thus P is (0, — 10) and @ is (4,0)

and

If (1,%) is the mid point of the line segment joining
the points (2,0) and (O,%), then show that the line
5z 4+ 3y + 2 = 0 passes through the point (—1,3p).

Ans :

Since (1,%) is the mid point of the line segment joining
the points (2,0) and (0, §), we have

2704-%7;

3 2 9
_1

P =3

Now the point (—1,3p) is (—1,1).
The line 5z+ 3y+2 =0, passes through the point
(—1,1) as 5(=5)+3(1)+2=0

If two adjacent vertices of a parallelogram are (3,2)
and (—1,0) and the diagonals intersect at (2,—5)
then find the co-ordinates of the other two vertices.

Ans : [Board Foreign Set I, I, lll, 2017]

Let two other co-ordinates be (z,y) and (Jﬁ, y)
respectively using mid-point formula.
As per question parallelogram is shown below.
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D(z',y') C(z,9)
(2775)
0]
A B
(372) (7170)

Now 2 :%3 =z =1
and -5 :HTZ/ =g =—12
Again, LEE —9 =4 =5
and O—’_Ty:—f)@y':—lo

Hence, coordinates of C(l, —12) and D(5,-10)

In what ratio does the point P(—4,6) divides the line
segment joining the points A(—6,10) and B(3, — 8)7

Ans : [Delhi Compt. Set-I, II, 111 2017]
Let AP:PB = k1

3k—6 _
Now i 4

3k—6 =—4k—4

Tk =2
_1
k= 2
Hence, AP:PB =17:2

If the line segment joining the points A(2,1) and
B(5, — 8) is trisected at the points P and Q, find the
coordinates P.

Ans : [Outside Delhi Compt. Set-I, Ill, 2017]

As per question, line diagram is shown below.

A | |
hd 1 1

(2,'1) P Q

Let P(z,y) divides AB in the ratio 1:2
Using section formula we get

p = 1X5+2X2 4

1+2

_1X=-8+2Xx1_
y = T+2 =2

Hence coordinates of P are (3, — 2).

SHORT ANSWER TYPE QUESTIONS - i

If the point C(—1,2) divides internally the line
segment joining the points A(2,5) and B(z,y) in the

www.cbse.online

ratio 3:4, find the value of 2%+ ¢
Ans : [Foreign Set |, I, 11, 2016]

As per question, line diagram is shown below.

3:4
A C B
° | °
° | °
(2,5) (-1,2) ()
AC _ 3
We have BOC =1
Applying section formula for x co-ordinate,
3x+ 4(2)
T T 3+4
-7 =3z+8
T =—95
Similarly applying section formula for y co-ordinate,
~ 3y+4(5)
T 3+4+4
14 =3y+20
y =2
Thus (z,y) is (=5, — 2).
Now ? 4y = (=5 + (-2}
=25+4=29

If the co-ordinates of points A and B are (—2,—2)
and (2,—4) respectively, find the co-ordinates of

P such that AP:%AB, where P lies on the line
segment AB.

Ans : [Outside Delhi, 2015, Set |, ]

AP :%AB = AP:PB=3:4

As per question, line diagram is shown below.

We have

A P (z,y) B

(-2,-2) 3:4 (2,-4)

Section formula :

_ Mo+ nxy
m-+n

mys + na

X
m-+n

and y =

Applying section formula we get

p=3X2+4XxX-2_ 2

3+4 7
3 x—-44+4x-2_ 20
v = 3+4 7
. 2 20
Hence P is (—7,—7>

Find the co-ordinate of a point P on the line segment
joining A(1,2) and B(6,7) such that AP=2AB
Ans : [Outside Delhi, 2015, Set IlI]

As per question, line diagram is shown below.
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A P (z,y) B
\ . \
(1,2) 2:3 (6,7)
We have AP :%AB = AP:PB=2:3

Section formula :

_ M+ ny
m-+n

mys + na

T
m-+n

and y =

Applying section formula we get
p =2X6+3x1 _12+3

243 o3

_2XT7T43x2 _14+6 _

and = 273 =5 =4
Thus P(z,y) =(3,4)

4, If the distance of P(z,y) from A(6,2) and B(-2,6)
are equal, prove that y = 2.

Ans : [CBSE Board Term-2, 2015]
We have P(z,y), A(6,2), B(-2,6)
Now PA = PB

PA* = PB?

(4= +(1=2F = (242 + (s}
—122+36 —4y+4 =4z+4 —12y+ 36
—12z—4y =4x— 12y
12y — 4y =4z + 12z
8y =16z
y =2z Hence Proved
5. The co-ordinates of the vertices of A ABC are A(7,2),

B(9,10) and C(1,4). If E and F are the mid-points
of AB and AC respectively, prove that EF =1 BC.

Ans : [Board Term-2 2015]

Let the mid-points of AB and AC be E(z,y) and
F(z,30). As per question, triangle is shown below.

A(7,2)

E(x,y,) F(z,,y,)

B(9,10) C(1,4)

Co-ordinates of point F

() =(*5 5 1052) =36)

Co-ordinates of point F

() =(T3 1A = (49)

Length, EF = /(z—4}+ (6 — 3}
= /(47 + (37
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= 5 units (1)
Length BC = /(9 —1}+(10 — 4y
=y/(8) +(6)
= 10 units .(2)
From equation (1) and (2) we get

EF :%BC’

Hence proved.

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

Ans : [CBSE O.D. 2014]

As per question, rectangle ABCD, is shown below.

A(2,-1) B(5,-1)

D(2,6) C(5,6)

Now AC =,/(6-2F+(6+1f =vV3+7

=v/9+49 =58
BD = /(5-2p+(-1-6y =3 +7
=v9+49 =58

Since AC= BD =+58 the diagonals of rectangle
ABCD are equal

Mid-point of AC

(5777

T
2 2 2

5
9)
Mid-point of BD

:<2+5 6+71> :(Z 5)

2 72 22
Since the mid-point of diagonal AC and mid-point of

diagonal BD is same and equal to (%,%) Hence they
bisect each other.

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 co-ordinates of point of division.

Ans : [Delhi, Term-2, 2014]
y co-ordinate of any point on the z will be zero. Let

(z,0) be point on z axis which cut the line. As per
question, line diagram is shown below.

A - } =
(37 73) (I7 0) (2a 74)

Let the ratio be k:1.
Using section formula for y co-ordinate we have
L(=3)+ K(7)

1+k

k:

EN[S%)
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Using section formula for z co-ordinate we have
13)+h(=2) _3-2x7 _3

1+k 142 2

Thus co-ordinates of point are (%, 0).

8. Find the ratio in which (11,15) divides the line
segment joining the points (15,5) and (9, 20)
Ans : [board Term-2, 2014]
Let the two points (15,5) and (9,20) are divided in
the ratio £:1 by point P(11,15)
Using Section formula, we get

— Moy + My
My + ™y

1(15) + k(g)
T 14k

X

11+ 11k =15+ 9%
k=2
Thus ratio is 2 : 1.

9. Find the point on y-axis which is equidistant from the
points (5, — 2) and (—3,2).

Ans : [Delhi Set, 2014]

[Board Term-2, 2012 Set (13)]
Let point be (0, Y)
5°4+(y+2f = (3¢ +(y—2y
or, ¥+25+4y+4 =9—4y+4
8y =—16 or, y=—2
or, Point (0,—2)
10. The vertices of A ABC are A(6, —2),B(0,—6) and

C(4,8). Find the co-ordinates of mid-points of AB, BC
and AC.

Ans : [Board Term-2, 2014]
Let mid-point of AB,BC and AC be D(z,y),
E(zy,0) and F(2»,y3). As per question, triangle is
shown below.

A(6,-2)

D(z,,y,) F(z, )

E(z,,y,)

B(0,-6) C(4,8)

Using section formula, the co-ordinates of the points
D,E, F are

For D, xlzwzk?
For E, @:#:2
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Yo = ) =1
For F, x3:#:5
" :—22+8:3

The co-ordinates of the mid-points of AB, BC and
AC are D(3,—4), E(2,1) and F(5,3) respectively.

Find the ratio in which the point (—3,p) divides the
line segment joining the points (—5,—4) and (—2,3).
Hence find the value of p.

Ans : [Board Term-2, 2012]

As per question, line diagram is shown below.
(73, p)
|

(-5 ,‘ 4) p

(2.3)

Let X(—3,p) divides the line joining of A(—5,—4)
and B(-2,3) in the ratio k:1.
—2k—5 3k—4

kE+1 " k+1

But co-ordinates of P are (-3, )- Therefore we get

The co-ordinates of p are

—2k—5 _

3k—4 _
and il =P
Substituting k= 2 gives
_2
P=3

Hence ratio of division is 2:1 and p = %

Find the ratio in which the point p(m, 6) divides the
line segment joining the points A(f4,3) and B(2,8).
Also find the vlaue of m.

Ans : [Board Term-2, 2012 set (31)]

As per question, line diagram is shown below.

P(m,6)
A= | » B
(74’ 3) k:1 (2a 8)
Let the ratio be k:1
Using section formula, we have
2k+(—4)
(U (1)
_8k+3
0 ="%+1 @
8k+3 =6k+6
2k =3
_3
k= 2
Thus ratio is 3:1 or 3:2.
Substituting value of k£ in (1) we have
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14.

15.
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_263)+ (Y 3

-4 _-1
7+l 3

=2
)

oot

If A4, - 1), B(5,3), ¢(2,y) and D(1,1) are the vertices
of a parallelogram ABCD, find .
Ans : [board Term-2, 2012 Set (5)]

Diagonals of a parallelogram bisect each other.
Mid-points of AC and BD are same.

(3,_12+y) — (3,2)

Thus

Find the co-ordinates of the points of trisection of
the line segment joining the points A(l,—2) and
B(—3,4).

Ans : [Board Term-2, 2012 Set(34)]
Let P(z1,41), Q(2,92) divides AB into 3 equal parts.
Thus P divides AB in the ratio of 1:2.

As per question, line diagram is shown below.

A= | | B
(1572) P Q (7374)
1(=3)+2(1 — _
Now @ =1l 1)++3 A _=gr2_ol
_14)+2(=2) _4-4
w="132 =~ 3 0
Co-ordinates of P is (—3,0).
Here @ is mid-point of PB.
—5+(=3) _ _
R E

Thus co-ordinates of @ is (—3,2).

If (a,b) is the mid-point of the segment joining the
points A(10, — 6) and B(k 4) and a—2b=18, find
the value of k£ and the distance AB.

Ans : [Board Term-2, 2012 Set(21)]
We have A(lO7 —6) and B(k,4).

If P(a,b) is mid-point of AB, then we have

(a,b) = <k—|—210 —62+4)

:k—i—Q_lO and b=—1

From given condition we have

a—2b =18
Substituting value b =— 1 we obtain
a+2 =18 = a =16
= FT10 16 = k=22
P(a,b) = (16,1)

AB = /(22 — 10} + (4 + 6}

WWWw.rava.org.in

= 2+ 61 units

16. Find the ratio in which the line 224 3y — 5 = 0 divides

17,

18.

the line segment joining the points (8,—9) and (2,1)
. Also find the co-ordinates of the point of division.
Ans : [Board Term-2, 2012 Set(21)]

Let a point P(z,y) on line 2z+ 3y — 5 = 0 divides AB
in the ratio k:1.

_ 2k+8
Now Iiik—i—l
k-9
and Y =k+1

Substituting above value in line 2x4+3y—5=0 we

have

2%+ 8 k-9 B
2( ket 1 >+3<k+1>_5 =0

4k+16+3k—27—-5k—5 =0
2k—16 =0
k=8
Thus ratio is 8 : 1.
Substituting the value k& = 8 we get

o (2Xx8+8)\_8
(5+1)

3
_(8=9\__1
y_<8+1>_ 9

8 1
Pew) = (3~ 9)
Find the area of the rhombus of vertices (3,0),(4,5),
(—1,4) and (—2,-1) taken in order.

Thus

Ans : [Board Term-2, 2012 Set (40)]
We have A(3,0), ( 5),C(—1 ) D(-2,-1)
Diagonal AC, = \/ +(0—4y
- m = \/3
=V16x2=4v2
Diagonal BD,  dy =,/(4+2F+(5+ 1y
=36 +36 = V72
=36 x2=6v2
Area of rhombus = % X dy X dy
= %4\/5 X 672
= 24 sq. unit.

Find the ratio in which the line joining points
(a+ b, b+ a) and (a— b,b— a)is divided by the point
(a b).
Ans : [Board Term-2, 2013]
Let A(a+ b,b+ a), B(a—b,b— a) and P(a,b) and P
divides AB in k:1, then we have
k(a—b)+1(a+ b)
E+1
a(k+1) =k(a—b)+a+b
ak+a =ak—bk+a+0b
bk =10
E=1

a =
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Thus (a,b) divides A(a+ b,b+ a) and B(a— b,b— a)
in 1:1 internally.

In what ratio does the point (%, y) divides the line
segment joining the points P(2,—2) and Q(3,7) 7
Also find the value ofy.

Ans : [CBSE Marking Scheme, 2017]

As per question, line diagram is shown below.

P\ K | 1 \Q
(Za 72) % Y (3a 7)
11’
Let P(%, y) divides the segment joining the points

P(2,—2) and Q(S,?) in ratio k:1.

Using intersection formula z = %ﬁ we have
3k+2 _ 24
E+1 — 11

33k+22 =24k+24

9% =2
_2
k -9
Hence, y:#:—%

Find the co-ordinates of the points which divide the
line segment joining the points (5,7) and (8,10) in 3
equal parts.

Ans : [Outside Delhi Compt. Set-Il, 2017]

Let P(fcl,yQ) and Q(aa, yQ) trisect AB. Thus P divides
AB in the ratio 1:2
As per question, line diagram is shown below.

(5,7) P Q (8,10)
Now T = M =6
) = 1(10);—2(7) g

Thus P(z,41) is P(6,8). Since @ is the mid point of
PB, we have

I :T:7
y = 8410

Thus Q(z,12) is Q(7,9)
Find the co-ordinates of a point on the axis which is
equidistant from the points A(27 —5) and B(—2,9).
Ans : [Delhi Compt. Set-I, 2017]
Let the point P on the z axis be (%,0). Since it is
equidistant from the given points A(Z, —5) and
B(-2,9)

PA = PB

22.

23.

24.

www.cbse.online
PA* = PB?
(= 2f+[0 = (=5)F = (2= (~2)f +(0-9)
P—4z+4+4+25 =27 +42+4+81
—4x+29 =4zx+ 85

56
-3 = 7

Tr =

Hence the point on z axis is (—7,0)

The line segment joining the points A(3,74) and
B(l,?) is trisected at the points P and . Find the
coordinate of the PQ.

Ans : [Delhi Compt. Set-Il, 2017]
Let P(xl,yl) and Q(;vQ, yz) trisect AB. Thus P divides
AB in the ratio 1:2

As per question, line diagram is shown below.

Using intersection formula

$_1><1+2><3_Z
- 142 3

_1x242x-4_
y="""112 2

Hence point P is (%, — 2)

Show that AABC with vertices A(—2,0),B(0,2)
and C(2,0) is similar to ADEF with vertices
D(—4,0), F(4,0) and E(0,4).

Ans : [Board Foreign Set-I, Il 2017], [Delhi Board Set-I, II, II, Il
2017]

Using distance formula

AB = J(0+2¢+(2-0p =v4+4

=22 units

BC =/2-0p+(0—2F=v4+4
=22 units

CA =/(=2,—2F+(0—0F =16
= 4 units

and  DE = /(0+4p+(4—0fF =32

=442 units

EF = /(A= 0+ (0—4}F =32
=42 units

FD = /(-4 —4p+(0—- 0} =64
= 8 units

AB _BC _AC

DE — EF ~— DF
2v2 _2v2 _4_1
4/2  4v/2 8 2
Since Ratio of the corresponding sides of two similar
A s is equal, we have
AABC ~A DEF

Hence Proved.
Find the co-ordinates of the point on the y-axis which
is equidistant from the points A(5,3) and B(1, —5)
Ans : [Delhi Compt. Set-l1l, 2017]
Let the points on y-axis be P(0,y)

Now PA = PB
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PA* = PB*

(0— 5)2—1—(y— 3)2 =(0- 1)2+(y+ 5)2

5412 —6y+9 =14 >+ 10y + 25

16y =8
1
v =3

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

25. In the given figure A ABC is an equilateral triangle
of side 3 units. Find the co-ordinates of the other two
vertices.

Ans : [Board Foreign Set-I, II, 2017]

The co-ordinates of B will be (2+ 3,0) or -(9,0)
Let co-ordinates of C' be (z,y)

Since triangle is equilateral, we have
AC* = BC*
(z=2f(y—0f =(z—5¢+(y -0y
r+4—dz+y =27 +25—- 102+ 3

6r =21
_7
)
And (z—2f+(y—0y =9
7 2 g
<§—2 +y =
9 P 2 _o_9
Z—i—y =9or,y =9 1
» 27 _3V3
Yy =172
Hence C is <%, %)

26. Find the co-ordinates of the points of trisection of the
line segment joining the points (3, — 2) and (=3, — 4).
Ans : [Board Foreign Set-I, Il 1l 2017]
Let P(zi,41) and Q(m3,3») trisect the line joining
A(3,—2) and B(—3,—4).

As per question, line diagram is shown below.

A | | D
(37 72) B C (733 74)

Thus P divides AB in the ratio 1:2

Using intersection formula xz% and
_ my>+ my
o (£3)+209
_1(=3)+2(3)
n="1yz !
1(—4)+2(-2)
and y1=—( i—l—Z =*§

Thus we have z =1 and y:—%

Since @ is at the mid-point of PB, using mid-point

formula
_1-3 __
B =5 =—1
—S+(—4
and Y =——5—> 2( ):_%
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Hence the co-ordinates of P and @ are (1,— %) and
(-1-%)
27, If the distances of P(z,y) from A(5,1) and B(—1,5)
are equal, then prove that 3z = 2y.
Ans : [Outside Delhi, Set-l, 2016]
Since P(z,y) is equidistant from the given points
A(5,1) and B(—1,5),
PA = PB
PA* = PB?
Using distance formula,
G-ay+d—yy =(-1-2y+(G-vy
G-ay+d-—yy =(1+zf+(G -y
20 —1024+1—-2y =1+22+25—- 10y
—10z—2y =2z— 10y
8y =12z

3z =2y Hence proved.
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LONG ANSWER TYPE QUESTIONS

LIf P(9a—2,—b) divides the line segment joining
A@Ba+1,— 3) and B(8z,5) in the ratio 3:1. Find the
values of a and b.

Ans : [Board Sample Paper, 2016]
Using section formula we have
3(8a)+1+(3a+1)

9a—2 = ) (1)
3(5)+ 1(~3)
b=y +(2)
Form (2) —p =335 =3

9 — 24a+ 3a+1

From (1), 9a — i

4(9a—2) =27a+1
36a—8 =27a+1
9a =9

a =1

2. Find the coordinates of the point which divide the line
segment joining A(2,—3) and B(—4,—6) into three
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equal parts.
Ans :

Let  P(x1,41) and Q(aa, ye) trisect the line joining
A(3,—2) and B(—3,—4).

As per question, line diagram is shown below.

P divides AB in the ratio of 1:2 and @ divides AB
in the ratio 2:1.

By section formula

[Board Sample paper, 2016]

1(—4)+2(2) 2(—6)+1(-3
P(:m,%):(( 2)+1( ), ( 2)+1( ))
:<—4+4 *6*(*6)>
373
= (0.~ 4)
2(—4)+1(2) 2(-6)+1(—3
Q(a?%yQ):(( 2)+1( ) 2) ( ))
_ 124(-3
<83+2’_ +3( )>:(_2’_5)

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

Ans : [Foreign Set |, II, 2015]

As per question, diagram of rhombus is shown below.

AY
B
Y L7
- :/ -
.D \\ /A
c1(0,-3)
vy

Co-ordinates of point B are (0,3)

Thus BC =6 unit
Let the co-ordinates of point A be (%,0)
Now AB =V +9
Since AB = BC, thus
?+9 =36

? =27 = 12=%3/3
Co-ordinates of point A is (3«/§,0)
Since ABCD is a rhombus
AB = AC=CD= DB
Thus co-ordinate of point D is (—3«/570)

The base QR of an equilateral triangle PQR lies on

www.cbse.online

x-axis. The co-ordinates of point () are (—4,0) and
the origin is the mid-point of the base. find the co-
ordinates of the point P and R.

Ans :

As per question, line diagram is shown below.

[Foreign set 1, 2015]

Ay
P(0,y)
7' - ¢ Ut -
(747 0) (47 0)
vy
Co-ordinates of point R is (4,0)
Thus @R = 8 units
Let the co-ordinates of point P be (0,9)
Since PQ = QR
(—4-0¢+(0—yy =64
16+ =64
y =+4v3

Coordinates of P are (0,4«/5) or (0,— 4«/§)

ToPIC 2: AREA OF TRIANGLE

VERY SHORT ANSWER TYPE QUESTIONS

1

Find the area of the triangle with vertices (0,0)(6,0)
and (0,5)
Ans :

Area of triangle

[Board Term-2, 2015]

A=1 [21(Y2 — Ys) + 22(Ys — h1) + @3 (Y1 — 42)]

|

[0(0 = 5)+ 6(5 — 0)+ 0(0 — 0)]

D[ —

= %[6 X 5] =15 sq. units

If the points A(w,Z), B(-3,-4), C’(?, —5)are collinear,
then find the value of z.
Since the points are collinear, then

Area of triangle =0

%[-731 (yz - ys) + 332(2/3 - yl) + l’s(yl - yz)] =0

[#(—4+5)+(=3)(—5—-2)+7(2+4)] =0
z+21+42 =0
r =—063
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In Fig., find the area of triangle ABC (in sq. units)?

<

Ans : [Board Term-2, 2013]

Area of triangle

A = (1= vs) B35 — ) + 7501 — 02)]
- %[1(0 = 0)+(=1)(0 = 3)+4(3 - 0)]

=i2+12]=L =75 5 units

If the point (0,0),(1,2) and (z,y) are collinear, then
find .
Ans : [Board Term-2, 2011, Set Al]

The points are collinear, then area of triangle must
be zero.

%[331 (yz - ys) + $2(y3 - y1)+ -733(211 - y2)] =0

[0(2 —y)+1y— O)+ (0 — 2)]
[y 2]

I
e © O

X

SHORT ANSWER TYPE QUESTIONS -1

Show that the points A(O,l), B(2,3) and 0(3,4) are
collinear.

Ans : [CBSE Term-2, 2016 Set-HODMA4OL]

If the area of the triangle formed by the points is zero,
then points are collinear.
We have A(0,1), B(2,3) and ((3,4)

A :%‘0(3—4)—1—2(4—1)—1—3(1—3)‘
= 310+2)3)+(3)(-2)|
=3/6-6/=0

Thus given points are collinear.

Prove that the points (2,—2),(—-21) and (9,2) are
the vertices of a right angled triangle. Also find the
area of this triangle.

Ans : [Foreign Set I, 11, 11I, 2016]
We have A(2,—2),B(—2,1) and (5,2)

Get all GUIDE and Sample Paper PDFs by whatsapp from +91 89056 29969
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Applying distance formula we get
AB* = (242 + (-2 -1y
=164+9 =25
Thus AB =5
Similarly AC* = (—2—-5y+ (1 -2y
=49+1=50
BC* =50 = BC=5v2
AC* =(2-5¢+(-2-2y
=9+16
=25
AC* =25 = AC=5
Clearly AB*+ AC* = BC*
25425 =50
Hence the triangle is right angled,

Area of AABC :% X Base X Height

1 _25,
—2><5><5— 25q.umt.

Find the relation between z and y, if the point
A(z,y), B(—5,7) and C(—4,5) are collinear.
Ans : [Outside Delhi CBSE Board, 2015, Set I, II, 1]

If the area of the triangle formed by the points is zero,
then points are collinear.

S (= ) + a3 — 1) + (i — )] =0

[#(7T=5)=5(5—y)—4(y—T7)] =0
20 —25+5y—4y+28 =0
2z+y+3 =0
For what values of k£ are the points (8,1),(3,— 2k)
and (k, —5) collinear?
Ans : [Foreign Set I, II, 111 2015]
Since points (8,1),(3,— 2k) and (k, — 5) are collinear,

area of triangle formed must be zero.

%[8(—2]4:4— 5)+3(—5,— 1)+ k(1 +2k)] =0

2k —15k+22 =0

11
k=24

SHORT ANSWER TYPE QUESTIONS - II

Find the value of p, if the points 14(2,3),3(4,]))7
0(6, —3) are collinear.
Ans : [Baord Term-2, 2012 sEt (17)]

Since points A(2,3),B(4,p) and C(6, — 3) are collinear,
area of triangle formed must be zero.

%[.7)1 (?/2 - ys) + xz(y?, - yl) + .’L’g(yl — yz)] =0
[2(p+3)+4(—3—3)+6(3_p)] =0
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[2p+6—24+18—6p] =0

[~47] =0
4p =0
p=0

If (9,2),(—3,4) and (%y) are collinear, show that
r+4y—13=0

Ans : [CBSE Board Term-2, 2015]
Since points (9,2),(—3,4) and (z,y) are collinear,
area of triangle formed must be zero.

%[xl(yz —Ys)+ 2(Ys — y1) tas(yr— 32)] =0

B —y)+(=3)y—2)+a2-1)]
[20 — 5y — 3y + 6 + (— 22)]
[~22—8y+26] =0

r4+4y—13 =0

Hence proved

0
0

Find the area of a triangle ABC with A(1, —4) and
mid-points of sides through A being (2,—1) and
(0,—1).

Ans : [Delhi CBSE Board, 2015, Set I, Il]

Let B(zi,y1) and C(, y2) be other vertices of triangle.
As per question, triangle is shown below.

A(1,-4)
B(2,-1) F(0,-1)
(3a 2) (717 2)
B(z,y) Clz,y,)

Let E(2,—1) be the mid point of AB and F(0,—1) be
the mid point of AC'.

Now %“:2:1:1:3
(-4
and i ) 5 ) =—1= y=

Thus point B is (3,2).

Again %T_l =0>n=-1
+(—4
i 2( )7—1:>y1:2

Thus point C' is (—1,2)
Now the co-ordinates are A(l, —4),B(3,2),((—1,2)
Area of triangle

A = %[561 (y2 — y3)—|- Jﬁz(y;; - yl) + 333(3/1 - yz)]

1

= 5[1(2 —2)+32+4)-1(—-4-2)]

www.cbse.online
- %[o +18+ 6] = 12 sq. units

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

(1,2).

Ans : [Delhi CBSE Board, 2015 Set Il1]

Let P(z1,y1) and Q(22, y2) be other vertices of triangle.
As per question, triangle is shown below.

(1774)
P(z,y)

D(Qa 71)

} (*la 2)
Q3.2  EBQ1,2) Rz,y)

Let D(2,—-1) be the mid point of P@Q and E(1,2) be
the mid point of AC'.
Let the co-ordinate of p be (z,y) and R(@,y)

Now %%:2:>x1:1
y1;2 S N "

Thus point is P(l, —4)

Again BE3 _1 5 =1
y2;_2 :2:}y1:2

Thus point is R(—1,2)
Now we have P(1,—-4), Q(3,2),R(— 1,2)
Area of triangle

A= %[xl(yz —ys)+ 22 (Y5 — vr) + 3341 — )]

1
= 5[1(2 — 2)+ 32+ 4)+ (~ 1)(— 4 2)]
=3[0+18+6] =& x 24 = 12 sq. units

If the points A(—2,1)7 B(a,b) and C(4,1) are collinear
and a— b=1, find a and b.
Ans : [Delhi CBSE Term-2, 2014]

If three points are collinear, then area covered by
given points must be zero.
Thus area

%[:El(yQ —ys)F 2(ys— )+ a(— )] =0

[—Q(b— D4a(l —-1)+4(1— b)] =0

D[ —

[72b+2+0+4(1—b)] =0

—6b+6 =0=>0=1
Substituting b=1 in given condition a—b=1 we
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Chap 6 : Lines in 2 Dimensions
have
a—1=1
a =2
This a=2 and b= 1.
6. Find the area of the quadrilateral ABCD, the co-

ordinates of whose vertices are A(5, —2),B(—3,-1),
C(2,1) and D(6,0).

Ans : [Delhi Set, 2014], [Board Term-2, 2012 set (13)]
As per question the quadrilateral ABCD is shown
below.

A(5,-2) B(-3,-1)

Area of quadrilateral
= Aupc+ Aape
ABCD = ar(AABC)+ ar(ADC)

Area s = 5[(2192 — Tagh) + (2235 — Ti2)]
H(@sys— mys) + (Tt — my)
= 3[3(- 1)~ (== 3) +(=3)(1)
—(—1)(2)+ (2 X 0— 1 X 6)+6(—2)— (0 x 5)
_ %[_ 30]=|—15| = 15 sq. units

7. In the given triangle ABC as shown in the diagram
D,E and F are the mid-points of AB,BCand AC
respectively. Find the area of A DEF.

A(3,2)
F
D
(ﬁla 72) (57 3)
B(-5,-6) E C(7,4)
(1a 71)

Ans : [Board Term-2, 2012 Set (5)]
Mid-point BA 1) = % -1

and Yp = H =—2

and YE

Get all GUIDE and Sample Paper PDFs by whatsapp from +91 89056 29969
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Thus point is F is (1, -

1)
Mid- Point CA, zp =13 —5

Thus point F is (5,3)
Now, area A DEF

A =3[~(-1-3)+1(3+2)+5(-2+1)]
= 3[4+5-5]

= 2 Unit
Add 8905629969 in Your Class Whatsapp Group to Get All PDFs

Find the area of the triangle formed by joining the mid-
points of the sides of a triangle, whose co-ordinates of
vertices are (0, — 1),(2,1) and (0,3).

Ans : [Outside Delhi Compt. Set |, 1l 2017]

Let the vertices of given triangle be A(O, —1),B(2,1)
and 0(0,3). As per question the triangle is shown
below.

Let the coordinates of mid-points

0+2 —1+4+1
P (042 )~ )

Q=(*33"% 1) =)

0 :<¥’ —1+3> —(0.1)

Area of A PQR
A= %[xl(yQ — )+ 22(yYs — )+ B3 (Y— 42)]

1

[(2=1)+1(1—0)+0(0—2)]

=N

= 5(1 +1+0)=1 sq. units

The area of a triangle is 5 sq. units. Two of its vertices
are (2,1) and(3, — 2). If the third vertex is (%, y), Find
the value of .

Ans : [Delhi Set 11 2017]
We have A ABC =5 sq. units
1 7
5[2(—2 —y)+-)+5( +2)] =5
1 2171 _
j[—4—2y+3y—3+7] =5

T _
5710

Y+

_ T_13
y=10-9=5%

If we consider possibility of negative area then, we
have

T_
y+5 =—10

0T __27
y =—10 9=
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Hence the value of y is % or —%

LONG ANSWER TYPE QUESTIONS

1. Prove that the area of a triangle with vertices
(t,t—2),(t+2,t+2) and (t+ 3) is independent of .
Ans : [Delhi Set I, 11, 11I, 2016]

Area of the triangle
1
A :§| tt+2 =)+ (t+2)(t—t+2)+

H(E+3)(E—2—t—2)]
1
= 5[2t+2t+4 — 4t —12]

= 4 sq. units. which is independent of ¢.

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

Ans : [Foreign Set IlI, 2016]

As per question the quadrilateral is shown below.

A(-3,2) B(5,4)

D(-5,-4) o(7,-6)

Area of triangle ABD
1
Aupp =5 =3(8)+5(—6)+—5(2—4)]

= 22 sq. units
Area of triangle BCD

Apen = 5[5(~2)+7(~8) — 5(10)|

= b8 sq. units
Area pep = Ausp+ Apep
= 22+ 58 = 80 sq. units
3. If A(—4,8),B(—3, —4),C(0,—5) and D(5,6) are the
vertices of a quadrilateral ABCD, find its area.
Ans : [Delhi CBSE Board, 2015 Set I, 1]

We have A(—4,8), B(—3,—4), ((0,5) and D(5,6)
Area of quadrilateral

= %[(331 Yo — B+ (22Ys — TsYo) + (T3Ys — TaYs)
e )

Area = G{—4 x (—4) ~ (~3)(8)} + {(~3)(-5) 0

XA {0 X6 =3(=5)} +[{5 x 8= (=4)(6)}]

:%[16+24+15—0+0+25+40+24]

www.cbse.online

[40 + 15 + 25 4 40 + 24] :% X 144 = 72 sq. units

D[ —

If P(=5,-3), Q(f4, - 6),R(2, —3) and S(l,?) are the
vertices of a quadrilateral PQRS, find its area.
Ans : [Delhi CBSE Board, 2015 Set II]

We have P(—5, — 3), Q(—4, —6), R(2, — 3) and 5(172)
Area of quadrilateral

= %[(:myz — L)+ (L2Ys — B3Y2) + (T3Ya — Tays)
(T — 21ya)]

HE)(2) —EX(=3)+ 1 X (=3) = (=9)(2)]
[30 — 12+ 12+ 12+ 4+ 3 — 34 10]

N

[30+ 12+ 4+ 10] = 3[56] = 28 sq. units

D[ —

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.

Ans : [Outside Delhi CBSE Board, 2015, Set I]
We have (1,—1),(—4,2k) and (—k,—5)

Area of triangle

A =5 (= y)+ 22(ys— ni)+ B(% — ¥2)]

N[

24 = l[l(?k’—l— 5)—4(=5+1)— k(—-1- Qk)]

[\

48 = 2k+5+ 16+ k+ 2k
2 +3k—27 =0
(k— 3)(2k+ 9) =0
—3_9
k =3, B
Find the values of k so that the area of the triangle
with vertices (k+1,1),(4,—3) and (7,— k) is 6 sq.
units.
Ans : [Outside Delhi CBSE Board, 2015, Set I]

We have (k+1,1),(4,—3) and (7, — k)
Area of triangle

A= %[xl(?h —ys)+ 2 (Ys — Y1)+ T3 (v1— )]
6 = g[(k+1)(=3+K)+4(—k— 1)+ T(L+3)]

12 = [k~ 2k— 3 — 4k — 4+ 28]
12 = & — 6k+21

F—6k+9 =0
(k—3)(k—3) =0
k=33

Find the values of &k for which the points A(k+ 1,2k),
B(3k,2k+ 3) and C(5k — 1,5k) are collinear.

Ans : [Outside Delhi CBSE Board, 2015, Set I1l]

If three points are collinear, then area covered by
given points must be zero.
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= %[wl(yz —U)t (Y — )+ u(n—y2)] =0

[20(Y2— ¥s) + 22(Ys — 1)+ 23(h— 42)] =0
[(k+ 1)(2k+ 3 — 5k) + 3k(5k — 2k) +
+(5k—1)(2k—2k—-3) =0
—3K +3k—3k+3+ 9K —15k+3=0 =0
6k — 15k+6 =0
2K —5k+2 =0
(k—2)2k—1) =0
Thus £ =2 or k:%
The vertices of quadrilateral ABCD are A(57 =1y,
B(8,3), 0(4, 0) and D(1,—4). Prove that ABCD is
a rhombus.
Ans : [Board Term-2, 2015]
The vertices of the quadrilateral ABCD are
A(5,—1), B(8,3), C(4,0)D(1, — 4).
AB = /(8—5F+(3+1}
= /324 4% = 5 units
BC =./(8 =4} +(3—0Y
= /474 32 = 5 units
CD = /(4= 17+ (044}
=/ (3F+(4Y =5 units
AD = /(5= 1} +(~1+4f
= /(47 +(3y =5 units
AC = /(5 -4+ (—1-0y
=124+ 1> = V2 units
BD = /(8—1F+(3+4}
= J(7TF+(7F = 7v2 units
As the length of all the sides are equal but the length

of the diagonals are not equal. Thus ABCD is not
square but a rhombus.

Now

Diagonal,

Diagonal

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

Ans : [CBSE O.D. 2014]
Since AD is the median of A ABC from vertex A,
we have

(345, —2+2
D(f‘%y)—<T+ 2

)= 0)

As per question statement triangle is shown below.

B(3,2) D(4,0) C(5,2)

Area of A ADB,
X (4(0+2)+(—2+6)+3(—6—0))

DO —

AADB =

10. The

11.
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1
:§><(8+16+—18)
:% X 3 = 3 square units (1)

Area of AACB

Ason =5 X (40— 2)+ 4(2 + 6) + 5(—6 — 0))
|
=1 x (~8+32-30)
Lo g=_
=5 X—6=-3

Since area can not be negative, we take positive value.

Thus A 4¢3 = 3 square units (2)
From (1) and (2) we seen that A 4pp = A 4cp. It is
verified that median of A ABC divides it into two
triangles of equal areas.

Add 8905629969 in Your Class Whatsapp Group to Get All PDFs

co-ordinates of vertices of AABC are
A(0,0),B(0,2) and ((2,0). Prove that AABC is an
isosceles triangle. Also find its area.

Ans : [Board Term-2, 2014]

Using distance formula d = ‘/ (xg — xl)Q + (yg — y1)2 we
have

AB = /(0—0p+(0—-2f =v4 =2

AC = J(0—2P+(0—0p =v4 =2

BC =,/(0-2f+2-0f =V4+4=2/2
Clearly, AB = AC# BC
Thus A ABC is an isosceles Triangle
AB+AC* =2°+2°=4+4=38

BC* =(2V2) =8

AB’+ AC* = BC*
Thus A ABC is an isosceles right angled triangle.
Now, area of A ABC

Now,

also,

A 4pc = %base X height

1
72><2><2

= 2 sq. units.

Find the area of the quadrilateral PQRS. The co-
ordinates of whose vertices are P(—4,-2), Q(— 3,—9),
R(3,—2) and 5(2,3).

Ans : [Outside Delhi Set-Il, 2017]

As per question quadrilateral PQRS is shown below.

P(4,-2) Q(3,-5)

5(2,3) R(3,-2)
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Area Byrors = A ron+t A prs A por = %[“"1(92 —y)+ 2(Ys— %)+ (Y — B2)]
Area A PQR
1
A por = %[ﬁl(yz - y1) + B (ys - yl) + @(yl - y2)] = 5[4(_ 5) + 10(1)+ 15(4)]
1 _1 - i
=32 ()5 (232 ()] 3 % 50 = 25 sq. wnits
=L 4x343x-3+3x0] Area A PRS 1
. ’ . A prs = 5[4(— 19)+15(20) 4+ 10(—1)]
=5 X (12+ 9) =% sq units
Area A PRS :% X 214 = 107 sq. units
1
Arrs =5[~4(=2-3)+3(3 +2)+2(-2+2)] Area Dypors = 25+ 107 = 132 sq. unit
_ %[_4 X —5+3 % 5+0] 14. Find the area of a quadrilateral ABCD, whose vertices
are A(1,1), B(7, - 3),C(12,2) and D(7,21).
:% X (20 + 15) = 3275 s, units Ans : [Delhi Compt. Set | 2017]
As per question quadrilateral ABCD is shown below.
_21_35 _ i
Area D pors = 5 + 5 = 28 sq. units 0(12.9)
. . D(7,21)
12. If the co-ordinates of two points are A(3,4), B(5, - 2)
and a point P(z,5) is such that PA = PB then find
the area of A PAB.
Ans : [Outside Delhi Compt. Set-1, 2017]
Since PA = PB
PA? = PB?
Using distance formula we have B(7,-3)
A(1,1)

(1'73)2+(5*4)2 :(x75)2+(5+2)2
P—6z+9+1 =2"—10z+25+49

107— 62 — 74 — 10 Area of quadrilateral ABCD

D apep = A app+ A pep

x =16
Thus area A PAB Area A ABD, )
A pap = S[16(4+2)+3(~2 — 5)+ 5(5 — 4] Bapp =[L(=3 =2+ 721 = 1)+ 7(1+3)]
L
:%[96721+5]:40 _2[ 2447 X204+ 7 X 4]
Hence, area of triangle is 40 sq. units _ %[_ 244 140 + 28
13. Find the area of a quadrilateral PQRS whose vertices
are P(4,3), Q(10, — 1), R(15,4) and S(10,23). _1 —79 g its
(4,3), Q( ) R(15,4) an _( ) =5 X 144 =72 sq. units
Ans : [Delhi Compt. Set 111 2017]
As per question quadrilateral PQRS is shown below. Area ABCD,
_1
Apep = 5[7(2 —21)+12(21 4+ 3)+ 7(—3 - 2)]
R(15,4)
S(10,23) 1
:§[7><—19+12 X 2447 X —5]
1
= 5[— 133 + 288 — 35]
_1
= 5[288 — 168]
P(4,3) Q(10,-1) :% X 120 = 60 sq. units
Area [ 4pop = 724 60 = 132 sq. units.
Area Dpors = A por+ A prs
Area A PQR 15. Find the area of a quadrilateral PQRS whose vertices
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area P(—5,7),R(—1, —6) and 5(4,5)
Ans : [Delhi Compt. Set II, 2017]
As per question quadrilateral PQRS is shown below.

R(-1,-6)

Area Dipgrs = A por+ A gns
Area A PQR

A por = %[xl(yz —y)F 2y —n)+ n(h— )

=%F5f5—®+—4@—3+40+®]

1
= 5[50 +8+ 48]
_1 _ ;
=3 X 106 = 53 sq. units.

Area A QRS
A grs = [~4(~ 6~ 5)+— 1(5+5) + 4(~ 5+ 6)]

= 2[4+ (~10) + 4]

:% X 38 =19 sq. units
Area O pgrs = 53 + 19 = 72 sq. units

16. Find the area of the quadrilateral whose vertices are
A(3,1),B(8,1),C(7,2) and D(5,3)
Ans : [Delhi Compt. Set 11 2017]

As per question quadrilateral ABCD is shown below.

D(5,3) C(7,2)

A(3,1) B(8,1)

Area of quadrilateral ABCD

Dvapep = A ape+ A acp
Area of triangle

A = %[xl(?h —Us)+ 22(Ys — 1)+ 22(% — )]

Area A ABC
A 4pc = %[3(1 —2)+8(2-1)+ 7(1 -1
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(3X—1+8x1+7x0)

Do —

[-3+8]= % sq. units.

N[ —

Area AACD
[3(2—-3)+7(3—-1)+5(1—-2)]

N[ —

AACD =

[3><71+7><2+5><—1]

N[

1
25[—34-14—5]

= 3 units
Area [ pcp = g—k 3= % 8q. units.
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HOTS QUESTIONS

Find the ratio is which the line segment joining the
points A(3,—3) and B(—2,7) is divided by x-axis.
Also find the co-ordinates of the point of division.
Ans : [CBSE O.D. 2014]
We have A(3,—3) and B(—2,7)

At any point on x-axis y-coordinate is always zero.

So, let the point be (z,0) that divides line segment
AB in ratio k:1.

_(—2k+3 Tk—3
Now (LO)f< S ,k+1>
Th—3 _
=S

Th—3 =0 = k= %
The line is divided in the ratio of 3 : 7

—2k+3 _
Now i1 =z
-2 X 3+3
§+1 =7
7
—64+21 _
3+7 °
15 _
E—ZE
=3
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Chap 6 : Lines in 2 Dimensions

The coordinates of the point is <%,O>.

2. Determine the ratio in which the straight line
x— y— 2 =0 divides the line segment joining 3, -1

and (8,9).

Ans : [Board Term-2, 2012 Set (44)]
Let co-ordinates of P be (arl, yl) and it divides line AB

in the ratio k:1.

Now ol :%
9% -1
=

Since point P(l’l, ) lies on line x— y—2 =10, so co-

ordinates of P must satisfy the equation of line.
. 8k+3 9k—1  _
Thus o — %1 270
8k+3—-9k+1—-2k—2 =0
—3k+2 =0

_2
k=3

So, line z— y—2 = 0 divides AB in the ratio 2:3

3. The line segment joining the points A(3,2) and B(5, 1)
is divided at the point P in the ratio 1:2 and P lies on

the line 3z — 18y + k= 0. Find the value of k.

Ans : [Board Term-2, 2012 Set (I)]
Let co-ordinates of P be (xl, yl) and it divides line AB

in the ratio 1:2.

P
A= } >
(3,2) 1:2 (5,1)
" _mup+ny 1 X542x3 11
= " m+n T 1+2 -3
_Myptnyn 1 X242X2 5
Y2="m¥n = 1+2 -3

Since point P(a1, 1) lies on line ,3z— 18y+ k=0, so

co-ordinates of P must satisfy the equation of line.

11 ) _
3><§—18><§+k =0

k=19

4. If R(wy)

z+y=a+b

Ans : [Board Term-2, 2012 Set (28)]

As per question line is shown below.

(z,9)
P - } ()
(a, ) R (b, a)

Let point R(z,y) divides the line joining P and Q in

the ratio k:1, then we have

_kb+a
T k+1
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is a point on the line segment joining
the points P(a,b) and @(b,a), then prove that

5.

www.cbse.online

and Yy = k]?ilb
Adding, T4y :—kb+Zi]1m+b
_ k(a+b)+(a+0)
a kE+1
(b D)(at+b)
=1 oth
z+y =a+b Hence Proved

(i) Derive section formula.

(ii) In what ratio does (—4,6) divides the line segment
joining the point A(—6, 4) and B(3, — 8)

Ans : [KVS 2014]

(i) Section Formula : Let A(:cl,yl) and B(m, 1) are
two points. Let P(z,y) be a point on line, joining A
and B, such that P divides it in the ratio m;: ms.

A Mem+ My Mo+ My Y
Now (w,y)-( mi+my T omy+ My >

Yl (z,,1,) B
(z,y) [
wn |
T Yy
A LR
= [ [ o,
L M N

Proof : Let AB be a line segment joining the points.
A(m, y1), B(, ).
Let P divides AB in the ratio my: m,. Let P have co-
ordinates (,y).
Draw AL, PM, PN, L to x-axis
It is clear form figure, that

AR =LM=0OM—-OL =z—x

PR =PM— RM=y— .

also, PS =ON-OM=x,—=x
BS =BN—SN=y,—y
Now AAPR ~APBS [AAA]
AR _ PR _ AP
Thus PS ~ BS PB
AR AP
and PS ~PB
T—m _my
Ty— T My
Mo — Moy = Mo — T T
r = MBt M
m—+ My
PR _ AP
Now BS T PB
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Y—4% _ my

Yo=Yy me

My Yo + MYy

y= my+ My

Thus co-ordinates of P are (mﬁl +may Mab y2>

mi+my T omy+ My
(ii) Assume that (—4,6) divides the line segment
joining the point A(—6,4) and B(3, — 8) in ratio k:1
Using section formula for x co-ordinate we have

k(3) —6

B

—4k—4 =3k—6 = k=2

6. If the points A(071), B(6,3) and C(x,5) are the vertices
of a triangle, find the value of z such that area of
AABC=10

Ans : [CBSE S.A.2 2016 HODM40L]
We have A(O,l), B(6,3) and C(=,5)
Since area of the triangle ABC is 10, we have

1

2[0(3=5)+6(5 — 1)+ (1 - 3)] = 10

1
§[O+2472:z:] =10

Here area may be negative also. So we have to consider
the negative area also.
For positive area
24—2x =20 > z=2
For negative area,

24 -2z =—20 = =22

7. The co-ordinates of the points A,B and C are
(6,3),(—3,5) and (4, —2) respectively. P(z,y) is any
ar(APBCY) g4+ y—2

r(AABC
o?e|g

pointsin the plane. Show that -
Ans : n Setl, 2016

We have A(6,3), B(—3,5), C(4, — 2) and P(z,y)
Area of A PBC,

ar(A PBC) = 5|2(T)+3(2+ y)+4(y— 5)]

l\Dl»—A

z%‘7x+7y—14‘

Area of AABC,

ar(AABC) =56 x T—3(~5)+4(3 - 5)| = %

2

ar(APBC)  }(Ta+Ty—14)
Thus ar(AABC) — g

2

@t y=2) |aty-2
o |

8. In the given figure, the vertices of A ABC are A(4,6),
B(1,5) and ((7,2). A line-segment DE is drawn to
intersect sides AB and AC at D and F respectively

AD _ AE _ 1

such that AB=AC™3 Calculate the area of

WWWw.rava.org.in

A ADE and compare it with area of A ABC.

A(4,6)

B(1,5) C(7,2)

Ans : [0.D. Set 1, Il Ill, 2016]

Area of a triangle having vertices (71, 41),(%2,92) and
(73,93) is given by

A = %[%(?h - y3) + @ (y% — yl) + a3 (y1 — y2)]
Thus area of triangle ABC' is,
1
A pc = 5[4(5 — 2)—|— 1(2 — 6)+ 7(6 — 5)]

= {12+ (—4)+ 7] :% sq units

N)I»—l

In AADE and A ABC, we have

AD _AE _1
AB ~ EC
and ZDAE = ZBAC
Hence ADAE ~ AABC
Aapp _ (ADYV _/1¢ _ 1
Now a=(a5)=(3) =9
Aupr _ 1
L 9
Area A ipp = %:% Sq. units
Area AADE ZAAB() :%%_ 1:9

The three vertices of a parallelogram ABCD are
A(37 —4),B(-1,-3) and ((-6,2). Find the co-
ordinates of vertex D and find the area of ABCD.

Ans : [Board Term-2, 2013]

Let 4th vertices of parallelogram be D(z,y). As per
question the parallelogram is shown below.

A(3,-4) B(-1,-3)

D(x, y) 0(763 2)

Diagonals of a parallelogram bisect each other. Here
E is mid-point of AC and BD.
From bisection of AC we have
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_(3—-6 —4+2\ _ /=3
(P o
From bisection of BD we have
—1y—3
E:{$2,17ﬂ (2)
From (1) and (2) we have
z—1 _ 3 __ -
5 = 2:>xf 3+1=> 2 =-2
y—3
and T:—1:>y—3=—2:>y=1

Thus fourth vertex D is (—2,1)
Area of AABC

Aupe = %[:cl(yz —y)F (Y —n)+ n(h— )
=[3(-3-2)— 12+ 4)— 6(—4+3)]
= 3[~15—6+6]

z% X (—15) :—% :75 sq. units

Since diagonal divides parallelogram into two equal
parts, So Area of parallelogram ABCD
LT apop =2 X A 4po

=2 X %: 15 sq. units

10. The co-ordinates of vertices of A ABC are A(l, =1y,
B(—4,6) and C(—3,— 5). Draw the figure and prove
that A ABC' a scalene triangle. Find its area also.
Ans : [Board Term-2, 2014]

As per question diagram is shown below.

yh

B(-4,6)

(@2}
8y

Vy

The co-ordinates of the vertices of AABC are
A(l, -1 B(—4,6) and C(—3, —95) respectively

AB = /(1+4f+ (-1 -6y
=V25+49 =V74=T4
BC = /(—4+3}+(6+ 5}

Now

Download all GUIDE and Sample Paper pdfs from www.cbse.online or www.rava.org.in

www.chse.online
T = V133 = 12
AC =, /(14+3F—(—1+5)
=V16+16 =4v2
Since AB# BC # AC triangle A ABC is scalene.
Now, area of AABC,

=[G+ )+ (-5 + )+ (-3)-1-6)]

:a%pl—%IG—%Ql]::24sq.unﬁs
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1. (1,-1),(0,4) and (—5,3) are vertices of a triangle.
Check whether it is a scalene triangle, isosceles triangle
or an equilateral triangle. Also, find the length of its
median joining the vertex (1, — 1) the mid-point of the
opposite side.

Ans : [Board Term-2, 2015]

Let the vertices of A ABC' be A(l, —1), B(0,4) and
C(—5,3). Let D(z,y) be mid point of BC'. Now the
triangle is shown below.

A(1,-1)

C(-5,3) D B(0,4)

Using distance formula, we get

AB = J1-0p+(-1-4F =V1+5 =26
BC = /(5,0 +(3—4F =v25+1=+26

AC = /(=5 —1p+(B3+1f =v36+16 =213
Since AB= BC # AC, triangle A ABC is isosceles.

Now, using mid-section formula, the co-ordinates of

mid-point of BC are

_—5+0_ 5
=79 773
_344_7
by =""25"73
/57
D(Z’, y) - <_§7§>
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12.

13.

14.

15.
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Length of median AD

AD :\/(_5—1>2+(%+ 1)2

unit?

2
Thus length of median AD is 130 it

2
If a+# b+# 0, prove that the points (a, a?),(b7 bQ),(O,O)
[Delhi Set |, I, 111 2017]

will not be collinear.
Ans :

If three points are collinear, then area covered by
given points must be zero.

area = %[a(b2 —0)+ b0 — a’)+ 0(a* — b2)]
= [l — @b+ 0]
= S[ab(b—a)| £ 0 as a b£0

Hence, the given points are not collinear.

If  the points  A(k+1,2k),B(3k2k+3) and
C(5k — 1,5k) are collinear, then find the value of £.

Ans : [Delhi Set I, 11, 11, 2017]
If  the points A(k+ 1,2k), B(3k,2k+2)  and

C(5kf 1,5k) are collinear, then find the value of k.
Ans : [Outside Delhi, Set-Il, 2017]

If three points are collinear, then area covered by
given points must be zero.

Thus area
S (v — 1)+ (3 — 1) + T (10— 12)] = 0
(Y — Ys)+ 2(ys— Y1)+ (1 —y2) =0
Here oy = k+ 1,2, = 3k,23=5k— 1

= 2k,ys = 2k+ 3,y3 = 5k.
(k+ 1)(2k+ 3 — 5k) + 3k(5k — 2k) +
(5k— 1)(2k 2k — 3) 0
(k+ 1)(3 — 3k) + 3k(3k)+ (5k— 1)(—3) = 0
3(1 + k)( — /i:)-l— 3(k)(3k) (5]{:— 1) 0
3[1— K+ 3K —5k+1] =0
2K —5k+2 =0
2K —4k—k+2 =0
Qk(k— 2)— l(k— 2) =0
(2k— 1)(k— 2) =0
Thus £ =2 and %
Thus & = 2 and 5.The points A(4, — 2), B(7,2), C(0,9)

and D(—3,5) from a parallelogram. Find the length of
altitude of the parallelogram on the base AB.

Ans : [Sample Question Paper 2017]

Let the height of parallelogram taking AB as based
be h.

16.

WWWw.rava.org.in

Now AB = J(T— 4} +(2+2Y
=V3+4=/9+16
= 5 units
Area of AABC
A 4pc = %[Il(% —Y)+ (Y — Y1)+ (v — B2)]
1
j[ (2=9+79+2)+0(2-2)]
:% X 49 = % Sq. units
1 _49
Now, §><AB><h =5
s xn =49
2
h = 49 _ 9.8 units.
5
Point —1,9) and B(5,7) lie on a circle with centre

0(2, — 3y). Find the values of y. Hence find the radius
of the circle.

Ans : [Delhi CBSE, Term-2, 2014]
Since, A(f 1,y) and B(5,7) lie on a circle with centre
0(2,7 3Y), OA and OB are the radius of circle and

are equal. Thus
OA = OB

JET =28+ (y+3yf = /(5 —2F+(T+ 3yY
9+ 16y° = 9y° + 42y + 58
¥ —6y—7 =0
(y+1)y—7) =0
y =—1,7
When y =—1, centre is 0(2, — 3y) = (2,3) and radius
OB =|,/(5—2f+(7—3)|

=494 16 =5 unit
When y =7, centre is 0(2, —3y) =(2,—21) and

radius

OB =|,/(2 =5} +(-21 -7}
=[v9+784| =793 unit
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