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Coordinate Geometry

In the Chapter

In this chapter, you will be studying the following points:

® Introduction: Itis a branch of mathematics which sets up a definite correspondence between the position
of a point in a plane and a pair of algebraic numbers, called co-
ordinates. Y

@ Co-ordinateAxes: The adjoining figure shows two number line
XOX'and YOY' intersecting each other at fixed point. Let O be the
fixed point called origin and XOX'and YOY", the two perpendicular
lines through O, called cartesian or rectangular co-ordinates axes.

® Axesofco-ordinates : In the figure OX and OY are called as X-axis
and y-axis respectively and both together are know as axies of co-
ordinates.

® Abscissa: The distance of the point P from Y-axis is called its v
abscissa. In the figure OM is the abscissa.
The distance of the point P from x-axis is called its ordinate. On is AY
the ordinate in the figure.

@ Quadrant : The co-ordinate axis i.e., the horizontal axis XOX' divide I |
the plane into four parts called the quadrants.
(1) XOY is called the first quadrant. X e X
(i1) YOX' is called the second quadrant.
(iii) X'OY' is called the third quadrant. n v
(iv) Y'OX is called the fourth quadrant.
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NCERT TEXT BOOK QUESTION (SOLVED)

[EXERCISE 7.1 |

Q.1. Find thedistancebetween thefollowing pair

of points: = J(4-2)?+(1-3)?

(i) (2,3),(41)

(i) (-5,7), (-1, 3) = J(2?+(-2)?

(iii) (a, b), (~a,—b)

Ans. (i) Let A(2, 3) and B(4, 1) be the given points T W4+4
Here, X, =2,y,=3x=4y,=1 =.J8=22
AB = \/(xz —x)2+ (Y, —y))? (ii) Let A(=5, 7) and B(~1, 3) be the given points.
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Here,x, =—5,y,=7andx,=-1,y,=3.

2

AB = \/(Xz —x) 2+ (Y, - W)’

= J145)2+(3-7)2

=@ + (-4
=J16+16 =442

(iii) Let A(a, b) and B(—a, -b) be the given points.
Here,x =a,y,=bandx,=-a,y,=—b

AB = \/(Xz —x) 2+ (Y, - W)’

= J(-a-a)? +(-b-b)?

= J(=2a)% + (-2b)?

= J4a? +4b? =2ya? +b?

Q.2. Find thedistance between thepoints (0, 0)
and (36, 15). Can you now find thedistance between
thetwo townsA and B discussed in Section 7.2.

Ans. Let the given points be A(0, 0) and B(36,
15) then,

AB = J(36-0)? +(15-0)?

= w/(36)2 +(15)%

= 1296+ 225 =4/1521

=39

Yes, we can find the distance between the two
towns A and B discussed in section 7.2 and this
distance =39 km.

Q.3. Determineif the points (1, 5), (2, 3) and
(=2,—11) arecoallinear.

Ans. Let the given points be A(1, 5), B(2,3) and
C(-2,-11). Then

AB = ,/(2-1)2 +(3-5)>

= AB = (1) +(-2)°
= AB = 1+4 =45

AC = (=2-1)% +(-11-5)?

= AC = /(=3)? +(=16)*
= AC = {9+256

= AC =256

and, BC = /(-2-2)2 +(-11-3)?
B s

= BC =.16+196

= BC =212

Here, we see that AB+BC#AC, BC+AC#AB
and AB+AC=BC.

Hence, the points A, B and C are not collinear.

Q.4. Check whether (5,—2), (6,4) and (7,—2)
aretheverticesof an isoscelestriangle.

Ans. Let the given points be A(5,-2), B(6,4) and
C(7,-2). Then

AB = [(6-5)? + (4 (-2)}?

= J(1)? +(6)2 =41+ 36
=37

BC = \(7-6)? +(-2-4)?

= J()? +(-6)*
=41+36=37

Since, AB =BC

Q.5.Inaclassroom, 4friendsareseated at the
pointsA, B, C and D asshown in Fig. 7.8. Champa
and Chameli walk intotheclassand after observing
for afew minutes Champa asks Chameli, “ Don’t
you think ABCD isasquare?’ Chameli disagrees.
Using distance formula, find which of them is

correct.
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Ans. Let A(3,4), B (6,7), C(9.4) and D(6,1) be the -
given points. Then = AB = J4t+4=\8
Now, AB = J(6-3)2+(7-4) BC = J(-1-1)2+(2-0)
= '(3)2_,’_(3)2 = BC = 1I4+4:\/§
— 949-J18=3/2 D = JB3-(D2+(0-2°
BC = (9-6)2+(4-7) = D= | 3+D)2+(-2)
= G+ = D= D+
= J9+9=418=3y2 = (D = 4+4=48
D= J6-9+(1-4] and DA = \J{-1-(-3)}? +(-2-0)
= J(-3)? +(-3)? = DA = [(-1+3)* +(-2)*
= \/9+9=x/§=3\/§ = DA = (2)?+(-2)2
DA = /(3-6)2+(4-1)? = DA = J4+4=48
Thus, we have
= =)+ AB=BC=CD=DA
F J_ 7 = All sides are equal.
= J9+9=418=3\2
Also, AC = JH1- (D2 +2-(-2)2
AC = JO-3)*+(4-4)* =6
= AC= 1+ +(2+2)
BD = J(6-6)>+(1-7)% =6
We see that, = AC = 1/()Jr(4)2
mi  Ac- B > AC= (ig=d

Therefore, ABCD is a square. B 5

’ d BD = J(3-

Here, Champa is correct. an (-3-1D)°+0
V(4 =16 =4

Q.6. Namethetypeof quadrilateral formed, if

any, by thefollowing points, and givereasonsfor = a

your answer: Since, all four sides of the quadrilateral are equal
) (-1,-2),(1,0),(-1,2),(-3,0) and diagonals are also equal, so the given points
(i) (-3,5),(3,1), (0, 3), (-1,—4) form a square.
(iii) (4,5),(7,6),(4,3),(1,2) (ii) Let the given points be A(-3, 5), B(3, 1), C(0,

Ans. (i) Let the given points be A(-1,-2),B(1,0),  3)and D(-1,-4)
C(-1,2) and D(-3,0)

Then, AB = \[3—(-3)1%+(1-5)’
Then, AB = yJil—(-D}2+{0-(-2)}?

= AB = (3+3)> +(1-5)
= AB = J1+1)?+(-2)°

= AB= 0+
= AB= @+
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= AB =
BC =
= BC =
= BC =
AC =
AB =

V36416 =+/52
J(0=3)2+3-1)°
VED Q)P

V9+4=«/E
V=32 +4 =413
BC+AC

A, B and C are collinear
So, quadrilateral ABCD is not formed.

(iii) Let the given points be A(4,5), B(7,6), C(4,3)

and D(1,2)

and

and

Then AB =

= AB= {(3)?+(1)? =9+1 =410

BC =
= BC =
= BC =

M =
= D =
= M =

DA =
= DA =
= DA =
Here, we have

AB =
And, BC =

= Opposite sides of quadrilateral are equal.

=92 +(6-5)

JE=7% +(3-6)
Jo+9+418
Jo-a2 -3

J@=12+(5-2)?
VB +03)°
Joro =48

D =10
DA = 8

Also, AC =,/(4-4)?+(3-5)>
= AC =,/0+(=2)*

= AC

BD

Jo+d=ya4=2
JA=7)2+(2-6)?

= BD = (67 +(4)
= BD = \36+16 =+/52

Here, sides AB=DC and BC and AD. Therefore,
quadrilateral formed by given points is a
parallelogram.

Q.7. Find the point on the x-axis which is
equidistant from (2,-5) and (-2, 9).

Ans.Let P(X, 0) be a point on axis and A(2,-5) a
nd B (-2, 9) are two given points from which P is
equidistant.

PA = PB
= PA2= PB?
=  (2X?+(-5-0P2=(2X%?+(9-0)
= 4+ X —4Xx+25=4+x+4x+81
= 8 =-56
= X ==7

.. Thus, required point on the x-axis is (=7, 0).
Q.8. Find thevaluesof y for which thedistance

between thepointsP(2,—3) and Q(10, y) is10 units.
Ans. Here PQ = 10 units, (given)

= PQ> = 100
= (10-22+(y+3)> = 100
= 8)*+y*+8+6y = 100
= 64+y*+ 6y = 91
= y+6y-27 = 0
= YV +9y-3y-27 = 0
= yy+t9-3(y+9 = 0
= y+9(y-3 = 0
= y = -=-9or3.

Q.9.1f Q(0, 1) isequidistant from P(5,-3) and
R(x, 6), find thevaluesof x. Also find thedistances

QRandPR.
Ans. Here, PQ = QR (given)
PQ*= QR?
= (5-0+(-3-1y = (xX-0)*+(6-1)
= Gr+E4 = X+ 5y
= 25+16= x+25
= X = 16
: X = +4.

Therefore, co-ordinates of R are R (+4, 6)

Now, QR=,/(0£4)2+(1-6)* =441

PR= /(245" +{6—(-3)}2

- \/(4_5)2 +81 or \/(—4—5)2 +81

=82 or 9.2
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Q.10. Find arelation between x and y such that
thepoint (X, y) isequidistant from the point (3, 6)
and (-3, 4).

= (PA? = (PBY
= (x=3y+(y—67 = (x+3p+(y-4
SX—6X+9+Y - 12y +36=X+9+6X+y +16—-8

Ans. LetP (X, ¥),A(3,6)and B (-3,4) arethe = 12x+4y—-20=0
given points. = 3x+y—-5 =0
According to the question, PA = PB
| EXERCISE 7.2 |
Q.1. Find the coor dinates of the point which 2%(=3)+1x(=1)
dividesthejoin of (-1, 7) and (4,-3) intheratio2: 3. Y. ST a1
Ans. Let the coordinates of the point is (X, Y)
Here, X, =—1,y,=7,X,=4,y,-3,m =2, m,=3. _ —6-1_-7
(o MX MY 2x443x (1) 33
m+m, 243 _7
The coordinates of Q are O’T , which is also,
8-3
T~ 5 the mid point of PB.
5 XH2) N T
_ E:l > and 5 3
-14
MY+ 2x(=3)+3x(7) = x-2=0 =y -3=—
and Y= = 1 > | 3
m +m, 243
=5
_ —6+21 = X =2, = %=
5
5
_ % _ p (Xl,yl)—P(z"gj

Hence, required coordinates are (1, 3).

Q.2. Find the coordinates of the points of
trisection of the line segment joining (4, —1) and
(-2, -3).

Ans. Let (x,, y,) and Q(x,, y,) be the points of
trisection of the line segment AB, where A (4, —1) and
B(-2,3)

So, AP=PQ=QB
A I3 g B
(4, -1) (X41. ¥y) (Xz. Yal (=2, -3)
AQ:QB= 2:1
_ 2x(-2)+1x(4)
% 2+1
_ —4+3 :9:0
3 3

The required coordinate of the two points of

-5 -7
trisection are [Z’Tj and (O’Tj .

Q.3. Toconduct SportsDay activities, in your
rectangular shaped school ground ABCD, lineshave
been drawn with chalk powder at adistanceof 1m
each. 100 flower potshavebeen placed at adistance
of 1m from each other alongAD, asshown in Fig.

1
7.12. Niharikarunsz ththedistanceAD on the2nd

1
line and posts a green flag. Preet runs gth the

distanceAD ontheeighth lineand postsared flag.
What is the distance between both the flags? I f
Rashmi hastopost ablueflag exactly halfway between
thelinesegment joining thetwo flags, wher e should
shepost her flag?



Lifeskills' Complete NCERT Solutions Class-X Mathematics | 205

% C

il

g_

M

A | | B
1 2 3 4 5 6 7 8 9 10

Ans. From figure, the position of green flag
posted by Nikarika is given by

P[z, %x 100) ie,P(2,25
and that of red flag posted by Preet is given by

Q[S,%xlOOJi.e,Q(S,ZO)

PQ = /(8-2)2 +(20-25)?

= J(6) +(=5)?
= 36+25
=61

The required distance between both the flag =

Joim

Again, let R be the position of the blue flag
posted by Rashmi in the halfway of the line segment

Now,

PQ.
(2+8 25—20]
R= 2 2
= R = (5225)

Hence, the blue flag is on the 5th line at a distance of
22.5 mabove AB.

Q.4. Find theratio in which the line segment
joiningthepoints(—3, 10) and (6, —8) isdivided by
(-1,6).

Ans. Let, the ratio of k : 1.

- kx(6)+1x(=3)

k+1 ’
Usi « M X; + My X
Sin =
& m; +m,
= —(k+ 1)=6k—3
= 7k =2
L2
= ~7
k:1=2:7

Hence, the required ratiois 2 : 7.

Q.5. Find theratio in which the line segment
joiningA(1, —5) and B(—4, 5) isdivided by the x-
axis. Alsofind thecoor dinatesof thepoint of division.

Ans. Let the required ratio of k : 1. So, the
coordinates of the point M of division A(1, —5) and

k<, +1.x, ky, +L.y;
k+1 ~ k+1

_ (—4k+1 Sk_SJ
Lol ka1 7 k1

But according to question, line segment joining
A(1,-5) and B (-4, 5) is divided by the x-axis. So y-
coordinates must be zero.

B(—4,5) are (

\ 5k-5 _0
k+1
b 5k—5=0
b Sk = 5
b k = 1
So, the required ratio is 1 : 1 and the point of

—4(1)+1 5(1)—5) [—4+1 j
1, 1.4 |le, B 0

division M is ( 141 1+1

NED

Q.6.1f(1,2),(4,y), (x,6) and (3, 5) arethevertices
of aparallelogram takenin order, find x andy.
Ans. LetP(1,2),Q(4,y),R(x,6)and S (3, 5) are
the given vertices of parallelogram.
Mid point of PR = Mid point of QS
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I+X 2+6 4+3 y+5
2 72 L2772

Lex_7 o yes
)
= X=6andy=3.

Q.7.Find thecoor dinatesof apoint A, whereAB
isthe diameter of acirclewhose centreis (2, —3)
and Bis(1, 4).

Ans. Let the coordinates of point A be (X, Y)

We know that centre is mid point of the diameter

X+1 +4
2 BN and —3=2 2
X=3 and y=-10.
Hence, the required coordinates of point A are
(3,-10),

Q8. If Aand B are (—2,-2) and (2, — 4),
respectively, find thecoor dinates of Psuch that

3
AP= — AB and Plieson theline segment AB.

7
Ans. Let the coordinates of P be (X, Y)
; AP_3
ere, AB 7
I
or AB-AP 7-3
AP_3
o PB4

Let P (X, y) divides the join A (—2,-2) and B (2, —
4)in theratio 3 : 4.
Using the formula,

=X + Mh X,
m+m,

_Mmy,+My
m+m,

_3.2)+4.(-2)
B 3+4

and Y

we get, X

6-8_-2
7

34 +4(-2)
a 3+4

2 =20
Hence, the coordinate of P are _777 .

Q.9. Find the coor dinates of the pointswhich
dividethelinesegment joiningA(-2, 2) and B(2, 8)
intofour equal parts.

Ans. Let points P, Q and R divide the line
segement AB in four equal parts, such that

AP:PB=1:3,AQ:QB=1:1,AR:RB=3:1

Find the coordinate P (x,,y,), we take ratio 1 : 3.

- L@2)+3(=2) ~ Ix8+3x2
T s i T3
_2-6 _ 8+6
4 4
__4 _14
4 4
B 7
X, =1, A =3
Now to find the point Q(X,, y,), we take ratio 1 : 1.
242 248
T T
0 10
X 3 %73
=0 y, =5
Hence Q (X, y,)=Q(0,5)

Again, to find the point R(X,, y,), we take ratio 3
L

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

% = 3+1
62
T
_ 4
T
X, = 1
3Ix(®)+1x(2)

» = 3+1
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24+2
Yy, = 4

26
Yy, = iy

13
Yy, = By

13
R (x,Y,)=R (ij

Hence, the coordinates of the points, which
divide the line segement AB in four equal parts are

7 13
(_1’5] ,(0,5)and (L?J .

Q.10. Find theareaof arhombusif itsvertices
are(3,0),(4,5),(-1,4) and (—2,—1) takenin order.

1
[Hint : Area of a rhombus =5(product of its

diagonals)]
Ans. LetA(3,0),B(4, 5),C(-1,4) and D(-2,-1)
be the vertices of the rhombus ABCD.

Diagonal, AC = \/(_1_3)2 +(4-0)2

[Distance = \/(X2 - X1)2 +(Y, — y1)2 ]

= \(—4)* +47
=J16+16=/32= 42

BD = (-2-4)2 +(-1-5)’

= J(-6)> +(~6)°
=./36+36
=J712 =642

1
Area of the thombus ABCD = EX ACxBD

Diagonal,

= %x4ﬁx6\/§

=2x6x2xV2=12%2
=24 sq units.

| EXERCISE 7.3 |

Q.1 Findtheareaof thetrianglewhosevertices
are:
(I) (21 3)! (_1! 0)1 (2! _4)
(”) (_51 _1)! (31 _5)! (51 2)
Ans. (i) Let the given points be A(2,3), B(-1,0)
and C(2,4)
Here, we have
X =2,y,=3
X = -1, Y, = 0
and X, =2,y,=-4
Now, Area of AABC

1
= E [X1 (y2 7y3) + X2 (y3 - y]) + X3 (y1 7y2)]

1
=5 20D+ (D [A-31+2G-0]

2
—18+7+6

5 ( )
P
=5 —2sq.ums.

(i1) Let the given points be A(-5, —1), B(3, -5)

and C(5, 2).
Here, we have
X, =-5,y,=-1
X, = 3, Y,=- 5
and X, =5,y,=2
Now, Area of AABC

1
= E [X1 (yz 7y3) + X2 (y3 - yl) + X3 (yl 7y2)]

|
=9 523+0) 21}
() 1D —(5)}]

1
= By [35+9+20]=32 square units.

Q.2.In each of thefollowing find thevalue of
‘k’, for which thepointsarecollinear.

(l) (71 _2)! (5! 1)1 (31 k)

(“) (8! 1)1 (k’ _4)! (21 _5)

Ans. (i) Let the given points be A(7,-2), B(5,1)
and C(3, K).
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Here, we have,
X =7y =2

X,=5,y,=1
and X,=3,y,=K
Now, Area of AABC

1
:E[Xl (y27y3)+xz(y37y1)+x3(y1 7y2)]
= % [7(-K)+5{k—(-2)} +3 (-2-1)]
=%[7—7k+5k+10—9]
_ L 8-2k]=4-k
- 182K =4k

Ifthe points are collinear, then area of the triangle
=0

= 4-k =0
k =4
(i) Letthe given points be A (8,1), B(K,—4) and
C(2,-5)
Here, we have
X =8,y =1
X, =K.y, =4
and X, =2,y,=-5
Now, Area of AABC

1
:E[Xl (Y, =Y + X, (Y= Y) T X (Y, )]
1
= S B4 ()} k(S -1 +2{1(4)}]
-1 8—6k+10
= [8-6k+10]
L 18-6k] =9 -3k
= S [18-6K1=9-3k

Ifthe points are collinear, then area of the triangle
=0

= 9-3k =0
= 3k =9
9
= k 2523:>k:3.

Q.3. Find the area of the triangle formed by
joining the mid-points of the sides of thetriangle
whoseverticesare(0,-1), (2, 1) and (0, 3). Find the
ratio of thisareatotheareaof thegiventriangle.

Ans. LetA(0,—1),B(2,1) and C(0,3) be the vertices

of AABC. Let D, E F be the mid-points of sides BC,
CA and AB respectively. Then the coordinates of D,
EandF are (1, 2), (0, 1) and (1, 0) respectively.

Now, Area of AABC

1
= E [X1 (yz 7y3) + Xz (y3 - yl) + X3 (y1 7y2)]
=Area of AABC= % [0(1-3)+2(3—(-1)
+0(0-1)]

1
=Areaof AABC= By [0+8+0] =4 sq. units.

A0, —1)

B(2, 1) C(0, 3)

D(1, 2)

1
Area of AABC = 5 X, (Y, —Y,) =X (Y, —Y,)
+ X3 (yl 7y2)]

1
= Areaof AABC = —[1(1-0)+0(0-2)+ 1 (2-1)]

1
= Areaof AABC= By [1+1]=1 sq. units.

Area of AABC = Area of AABC=1:4.

Q.4.Find thear ea of thequadrilateral whose
vertices, takeninorder,are(—4,-2),(—3,-5), (3,
—-2)and (2, 3).

Ans. Let the vertices of quadrilateral are A(—4,
-2),B(-3,-5),C(3,-2)and D(2, 3).

D@23 C{3,-2)

A4, -2) B{(-3,-5)

Area of AABC

1
DY [X, (Y, =Y,) X (Y, =Y) X (Y, )]
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Here, we have

X, =4, y, =2
X, =-3, y, =5
X, =3 y, =2

3
Now, area of AABC

= % [4(-5+2) + (-3) (-2+2) +3(-2+3)]

= — [(-4 x =3) +(=3%x0) + (3x3)]

N | —

1
=—[12+0+
S [12+0+9]

—l><21
2

=10.5 sq. units.
We know that, area of AACD

1
= E [X1 (y2 7y3) + X2 (y3 - y]) + x3 (y1 7y2)]

Here, we have

X, =4, y, =2
X, =3, y, =2
X, =2 y, =3

Now, area of AABC

- % [(—4) (2-3) +3(3+2) +2(-2+2)]
- % [(—4 x=5)+(3-5)+ (2% 0)]

1 1
= 5[20+ 15+0]= 2 x35=17.5sq. units

Hence, the area of quadrilateral
ABCD =ar(AABC)+ar (AACD)
=(10.5+17.5)
= 28 sq. units.

Q.5. You havestudied in Class| X, (Chapter 9,
Example3), that amedian of atriangledividesitinto
twotrianglesof equal areas. Verify thisresult for A
ABC whoseverticesareA(4,—6), B(3,-2) and C(5,
2).

Ans. .. Area of AABC
Here, we have

X, =4, y, =6
X, =3, y, =2
and X, =5 y, =2

=%[(4X72)+(3><2)+(5X76)7

(Bx—6+5x-2+4x2)]
= Areaof AABC

1
:E [(8+6—-30)—(-18—10+38)]
= Areaof AABC

1
:E [-32+20]=6sq. units.

B(3,-2) Ci5,2)

= Areaof AABC

~ L@ (2)+3%0+4 < (6)

—{3%x(-6)+4%x(2)+4x0}]
= Areaof AABC

1
= 5 [(-8+0-24)—(-18-8+0)]
= Areaof AABC

1
=5 [(-32+26)] =3 sq. units.

Areaof AABC
Areaof AABD

= Areaof AABC =2 (Area of AABD)

_6_2
31

[ EXERCISE 7.4 (Optional) |

Q.1. Determinetheratioin which theline2x +

y—4=0dividesthelinesegment joining thepoints

A(2,—2)and B(3, 7).
Ans. Let the line 2X +y —4 = 0 divide the line

segment joining the points A(2,-2) and B(3, 7) in the
radio A : 1. Let the point of intersection be P.
Then,
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s P 1

A B
@.-2 @.7)

Co-ordinates of p are given by

P( DB +MR) j ( DD+ (1)(—2)j

A+1 A+1
34+2 TA-2
= (WWJ
P lies on the line 2x+y—4=0
2(3/1+2j+[7/1—2J_4 0
A+1 A+1
= 2BA+2)+(TA-2)-4(A+1) =0
= 6X+y+Th—-2-4r-4 =0
= 9h—2 0
2
= A =§

Hence, the required ratios is 2 : 9.

Q.2.Find arélation between x and yif thepoints
(x,y), (1,2)and (7, 0) arecollinear.

Ans. If the given points are collinear, then the
area of the triangle with these points as vertices will
be zero.

% [X2-0)+ 1(0—=y)+7(y-2)] =0

1
= 5[2x-y+7y—14) =0
= 2x+6y—14 =0
= X+3y-7 =0

Q.3.Find thecentreof acirclepassingthrough
thepoints(6,—6), (3,—7) and (3, 3).

Let the given point be A(6,—6), B (3,—7) and C(3,
3)

(6,-6)

(3.-7) (3.3)

Let the centre of the circle be O(x, y)

Then, OA =0B=0C
[radii of circle]
= (0A)? =(0OB)*=(0C) (1)
From (i) we have
OA’=0B’

= (X-6)*+ (y+6)
= (X3 (y+7)
(xX—6)+(y+6)? =(XX-3P>+(y+7)
= xX*-12x+36+y*+ 12y +36
=X —6X+9+y +14y+49

= 6x+2y =14
= 4x+y =7
Again we have,
OBy =(0Cy
= (y+77 =(y-3y
= Y +49+ 14y =y* + 9 — 6y
= 20y =9-49
= 20y =40
= y =2 .(ii)

Putting the value of (iii) in (ii) we get, X = 3.

Hence, centre of a circle = 0(3, -2)

Q.4. Thetwo oppositeverticesof asquareare(—
1, 2) and (3, 2). Find the coor dinatesof theother two
vertices.

Ans. Let A(-1, 2) and C(3,2) be the two opposite
vertices of a square ABCD. Let B(x, y) be the unknown
vertex.

A("'1 v 2; B (xr y)
D C(3.2)
Then, AB = BC
= AB*= B(C?

= (X+1)P+(y-2)
=(x-3) +(y-27
= X+2X+1+y —4y+2
=X —6X+9+y —4y+4
& =8
X =1
Also, AB2+BC? =AC?
[£B =90° and therefore using Pythagoras
theorem]

Uy

= (X+1)2+(y—2)*+(X=3)>+(y—2)?



Lifeskills' Complete NCERT Solutions Class-X Mathematics | 211

=3+1)+(2-2)

= XA2X+1+y' —4y+4+x-6x+9

Ty —4y+4=16
= 2 +2y—4x—8y+2 =0
= X+y —2x—4y+1 =0

(Dividing throughout by 2]

Puttingx =1, we get
= 1+y>-2-6y+1=0
= yy-2) =0
= y =0,4
Hence, the other vertices are (1, 0) and (1, 4).

Q.5.TheClass X studentsof asecondary school
in Krishinagar havebeen allotted arectangular plot
of land for their gardening activity. Sapling of
Gulmohar areplanted on theboundary at adistance
of Im from each other. Thereisatriangular grassy
lawn in the plot as shown in the Fig. 7.14. The
studentsar eto sow seedsof flowering plantson the
remaining area of theplot.

(i) Taking A asorigin, find the coor dinates of
theverticesof thetriangle.

(i) What will bethe coor dinatesof thevertices
of APQR if Cistheorigin?

Alsocalculatetheareasof thetrianglesin these
cases. What do you observe?

seerspeessessrec

P

R

134222222222
5678910
ns. (i) Taking A as origin, AD and AB as
coordiante axis.

The coordinate of P are (3, 6)

The coordinate sof Q are (3, 2)

The coordinates of R are (6, 5)

Area of APQR

*PPPP?P”*
Tgryryryrgryryraf

Q
3
234

=

2
Al
A

1
= 5 DX 0L Y) X (= Y) X, - Y]
:% [4(2-5)+3(5-6)+6(6—2)]

- 333164

9
[12-3+24]= 5 sgauare units.

l\)l»—‘

(i1) Taking C a origin, CB and CD as coordiante
axes.

The coordinates of P are (12, 2)

The coordinates of Q are (13, 6)

The coordinates of R are (10, 3)

Area of APQR

1
= E [X1 (y2 7y3) + Xz (y3 7y1) + X3 (y1 7y2)]

. [12(6-3)+13(3-2)+ 102 -6)]

0|

= —[12x3+13x1+10(-4)

N | —

1
= 5 [36+13=40]

9
= 5 9= By square units.

Thus we observe : Areas are the same in both
the cases.

Q.6. Theverticesof aAABC areA(4,6), B(1,5)
and C(7,2).Alineisdrawntointer sect sdesAB and

AD AE 1

AB AC 4

Calculatetheareaof theA ADE and compar eit with
theareaof AABC. (Recall Theorem 6.2and Theorem

ACat D and Erespectively, suchthat —

6.6).
Ans. We have
AD ~ AE 1
AB  AC 4
AB AC
= —_— = —=4
AD AE
AD+DB AE+EC
= = =4
AD AE
[Taking reciprocals of both sides]
DB EC_,
- AD AE
~ DB EC_
AD AE
AD AE 1
— Al -
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= AD:DB=AE:EC=1:3
= D and E divide AB and AC respectiely in the
ratio 1 : 3.

A(4,6)

B(1,5) C(7.2)

So, the coordinates of D and E are
D 1+12’5+18 _E 2’2
1+3 143 4 4
7+12 2+18 19
and E == respectively.

1+3 7 1+3 4

Now,
Area of AADE

l 4x£+2x5+2x6
2 4 4 4

- £x6+£x2+4x5
4 4 4

= Area of AABC

1192 65 114 78 437
(—+—+—j—(—+—+29j

“2l4 4 4 416

= Areaof AABC
1

(ﬂ 1069) 1 15 15
)

_ 10693 _1 15_15 .
4 16 ) 2 16 3259 units

and
Area of AABC

1
:5[(4x5+1xz+7X6)

—(1x6+7x5+4x2)]
= Areaof AABC

1
= 5 [(20+2+42)—(6+35+8)]
= Areaof AABC

—164 49—1—5 it
2[ —49] 2sq.unls.

Areaof AADE 15/32 _L
Areaof AABC 1572 16

Hence, Area of AABC=1:16.

Q.7.LetA(4,2),B(6,5) and C(1, 4) bethevertices
of AABC.

(i) Themedian from A meetsBC at D. Find the
coor dinatesof thepoint D.

(ii) Find the coor dinates of the point Pon AD
suchthatAP: PD=2:1

(iii) Find thecoor dinates of pointsQ and R on
mediansBE and CF respectively such that BQ : QE
=2:1andCR:RF=2:1.

(iv) What doyou observe?

[Note: The point which iscommon to all the
threemediansiscalled the centroid and thispoint
divideseach medianintheratio2: 1]

) If A(x,, y,), B(x,, ¥,) and C(x,, y,) arethe
vertices of AABC, find the coordinates of the
centroid of thetriangle.

Ans. (i) The median from A meets BC at D.

D is the mid-point of BC. Then coordinates of D
are

6+1 5+4
= D 5 T, [Using mid-point formula]

73
= D )

A(4,2)
E
[=]
B(6,5 D C(1,4)

(i1) Coordinates of P are

7 9
(2)(2j +(HE@) 2) (2) +(M(2)
=p 2+1 ’ 2+1

55)
AN
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(ii1)) Now coordinates of E are

4+1 2+4 5 3
E 5 T, =E 2’

Co-ordinates of Q are

5
2) = 1) (6
( )(zjﬂ O 3+ ))
Q 2+1 ’ 2+1

And co-ordinates of F are
4+6 2+5 5 1

Flm 2 =R (™

Co-ordinates of R are

7

2| — 1)(4

2X5)+ (D) )(zj“ @

R 2-1 ’ 2+1

(iv) We observe that P, Q, R are the same point.

(v) We know that the centroid of a triangle
divides each median of the triangle from the vertex in
theratio 2 : 1. Let D be the mid-point of BC. Then,

Alxy, i)

B (%, ¥) D C (x5, 1)

Co-ordinates of D is

+X Yot Ys
e

Let G(X, y) be the centroid of DABC. Then G will
divide AB internally in the ratio 2 : 1.

2(X2+X3j+1(x1)
2
2+1

x =

XXX
3

Z[VZ;”}IWI)

2+1

and y =

_ Nttty
3
Hence, the co-ordinates of the centroid are given

X+X+X Vit +Y;s
by 3 s 3 .

Q.8.ABCD isarectangleformed by the points
A(-1,-1),B(-1,4),C(5,4) and D(5,-1).P,Q,Rand
S are the mid-points of AB, BC, CD and DA
respectively. | sthequadrilateral PQRSasquare?a
rectangle? or arhombus? Justify your answer.

Ans. We have, following given points

A=1,-1) P (-1.4) B
s Q
D(5-1 R (54) C
A(-1,-1)

B(-1,4)
CG,9)

and D(5,-1)
Therefore, co-ordinates of P are

J1-1 142 3
Pl )= P 7

Co-ordinates of Q are

—-1+5 9+4
2 T2 )@ Q@9

Co-ordinates of R are

545 —1+4 3
RIS T = Py

And, co-ordinates of S are

~1+5 -1-1
=S|—5 5 |]=se.-)

Now,
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3 2

PQ :\/(2+1)2+(4—5j
= 9+§:\/E
TR

3 2

QR —\/(5—1)24{——4)
2
= 9+£:\/§
I

2 3)

ks _JH ()

= 9+§:\/E
V 4 4
2
_ 2 (3
SP \/(2+l) +( 1 2)
= 9+§:\/E
V 4 4
(237
PR =,/(G+1) +(2 2) =6

QS =4(2-2)%+(4+1)?* =5

We see that
PR=QR=RS=SPand PR #QS.
Therefore PQRS is a rhombus.

Additional Questions

Q.1.Paints P(—4, 2) lies on the line segment
joiningthepointsA(—4, 6) and B(-4, 6)

Ans. We intend to prove that P, A and B are
collinear

==4(6+6)+(4)(-6,-2)+(4)(2-6)

=—4(12)-4(-8)4(4)

=48+32+16=0

Thus points are collinear.

Hence, P lies on AB and the statement is true.

Q.2.PaintsA(3,1), B (12,—2) and C(0, 2) cannot
betheverticesof atriangle.

Ans.

AB = J(12-3)* +(-2-1)> =+/81+9 =90
BC = 4/(12)% +(-2-2)* =144 +16 =160
CA = (0-3)2+2-1)% =9+1=410

Clearly AB+CA<BC

Thus, A, B and C do not form a triangle.

Hence, the statement is false.

Q.3.Acirclehasitscentreat theorigin and a
point P(5, 0) lieson it. Thepoint Q(6, 8) liesoutside
thecircle.

Ans. Radius = 4/(5)2 +9% = 5

oQ =

(6)* +(8)* =10

Now OQ>5.

.. Qlies outside the circle.

Hence the statement is true.

Q.4. PointsA(4,3), B(6,4), C(5,—6) and D(-3,5)
aretheverticesof aparallelogram.

ANSAB=[(4-6)2+(3-4)> =411 =45
D = \/(5+3)2 +(-6-5)* =+/64+21 =+/185

AB #CD

Thus ABCD is not a parallelogram.

Hence the statement is false.

Q.5. Find the points of x-axiswhich are at a
distance of 2v5 from the point (7, —4). How many
such pointsarethere?

Ans. Let the point be P(x, 0)

AlsoletA(7,-4)
Now

PA =215

= Jx+7)2+0+4)?7 =25
= x77+16 =20
= (X-7)Y=4=>x-T=+2=>x=7+2
= Xx=9,5

Thus, there are two required points (9, 0) and
5,0)

Q.6. Find the value of m if the points (5, 1),
(—2,-3)and (8, 2m) arecoallinear.
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Ans. For collinearity :

X] (yziyl)-‘rxz (y37y1) +X3 (y1 7y2):0
= 5 3-2m)+(-2)2m-1)+8(1+3)=0
= —15-10m-4m+2+32=0
= -14m +19=0=m= Q

14

Q.7.Find theareaof thetrianglewhosevertices
are(-8,4), (-6,6) and (-3,9)

Ans. Area of A

1
= E [X1 (y27y3) +X2 (y37y1) + x3 (yl 7y2)]

= % [-8(6-9)-6(9-4)+(-3) (4-6)]

1 1
2 [24-30+6] 2 x0=0

Hence, Area of A=0.

Q.8.Findthevalueof kif thepointsA(k + 1),
2k), B(3k, 2k + 3) and C(5k — 1, 5k) arecollinear.
Ans. For collinearity
X (Y, =Y) X (Y, —Y) X (Y, —y,) =0
(k+1) (2k+3-5k) + 3k (5k—2Kk) + (5k 1)

(2k—2k-3)=0
(k+1)(-k+1)+k(Bk)—(5k —1)=0
—(K+1+3k>-5k+1=0
—+1+3k*-5k+1=0
2Kk2—-5k+2=0
2k —4k-k+2=0
2k(k-2)-1(k-2)=0

U

Luuudl

1
= (k-2)@2k-1)=0=k=2,

Q.9. Find apoint which isequidistant from the
point (A -5, 4) and B(-1, 6)? How many such
pointsarethere?

Ans. Let the required points be P(X, )

PA = PB

Jx+52 +(y-42 = Jx+1)2+(y-6)2
= X+25+10x+y*+16-8
=X+ 2x+1+y*+36-12y

= 10x—8y+41 =2x—12y+37
= 8X+4y =-4

= 2x+y  =-1

= y =-1-2X

One such point is when X=0,y=—1

.. Required one point is (0, —1) and there are
such infinite number of points which are solutions of
2X+y+ 1=0.

Q.10. Raj starts walking from his house to
office. Instead of goingtotheofficedirectly, hegoes
toabank first, from thereto hisdaughter'sschool
and then reaches the office, what is the extra
distancetravelled by Raj in reaching his office ?
(Assumethat distancecover ed arein straight lines).
If the house is stiatuted at (2, 4), Bank at (5, 8),
school at 13, 14) and office at (13, 26) and
co-ordinatesarein km

Ans. Let positions of house is A (2, 4)

Position of Bank is B(5, 8)

Position of school is C (13, 14)

Position of office is D(13, 26).

Distance

AB=[(5-2)2 +(8-4)? =49+16 =5

BC = \/(13—5)2 +(14-8)* =4J64+36 =10

(D = J(13-13)2 + (26-14)? =12

AD = J(13-2) + (26— 4)2

=,/(121-484) =+/509 = 24.6 km
Extra distance travelled
=(5+10+12)-24.6
=27-24.6=24km

Multiple Choice Questions

Q.1 If(=2,-1),(a 0),(4,b)and 1,2) arethevertices
of aparallelogram, then thevaluesof aand b

are:
@ (1,3) (b)(1,-1)
©-1,1 (d@G,-1)

Ans. (a)

Q.2. Ifthedistancebetween thepoints(2,-2) and
(-1, x) is5, oneof thevaluesof xis:

(a)2 (b)2
()1 (@1
Ans. (b)



216 | Lifeskills' Complete NCERT Solutions Class-X Mathematics

Q.3. Themidpoint of theline-segment joiningthe
point A(-2, 8) and B(—6,—4) is:

(a) (-4,-6) (b)(2,06)
() (4,2 (d)(4,2)
Ans. (c)

Q.4. The point P which divides the line segment
joining the pointsA(2, -5) and B(5, 2) in the
ratio2: 3linesinthequadrant.

(@I (b) 11
(c)1II (d1v
Ans. (d)
Q.5. Thedistanceof thepoint P(2, 3) from thex-axis
is:
(a)2 (b)3
(©1 (d)5
Ans. (b)

Q.6. Theperimeter of atrianglewith vertices(0, 4),
(0,0)and (3,0)is:
(@5 (b) 12
()11 (d)7+45

Q.7. Thearea of atriangle with verticesA(3, 0),

B(7,0)and C(8,4)is:

(a) 14 (b) 28
(c)8 (d)5
Ans. (¢)
Q.8. Thepoaints(-4,0), (4,0), (0, 3) arethevertices
ofa:
(a) right triangle

(b) isosceles triangle
(c) equilateral triangle
(d) scalene triangle
Ans. (b)
Q.9. Theareaof atrianglewith vertices(a, b+ c), (b,
c+a)and(c,a+bh)is:

(a)(a+b+cy ()0
(c)a+b+c (d) abc
Ans. (b)

Q.10. If points A(1, 2), O(0, 0) and C(a, b) are
collinear, then :

(aya=b (bya=2b
(c)2a=b (d)a=-6
Ans. (c)



