Coordinate Geometry

Selected NCERT Questions

1. Find the ratio in which the line segment joining the points (- 3, 10) and (6, - 8) is divided by
(- 1, 6).
Sol. In Fig. 6.4, let the point P(-1, 6) divides the line joining A(=3, 10) and B (6, -8) in the ratio & : 1
6k-3 -Bk+10 )
B+L" kDl

then, the coordinates of P are (

But, the coordinates of P are (= 1, 6). (Given)

k P(=1,6) 1
A(=3,10) B (6,-8)
Fig. 6.4
6k -3 X B
Lt =-1 =5 6k -8 =-k-1
= 6k+k=3-1 = Th =2 = k=%

Hence, the point P divides AB in the ratio 2 : 7.
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Sol.

Sol.

Sol.

If (0, 1) is equidistant from P(5, -3) and R(x, 6) find the value of x. Also, find the distances of
OR and PR.

Since, point Q(0, 1) is equidistant from P(5, -3) and R(x, 6).
Therefore, QP = QR
Squaring both sides, we have, QP? = QR®

= (B5-02+ (-3-1)2 = (x-0)% + (6 - 1)
= 25 + 16 = x% + 25
= = 16 Lox=z4

Thus, R is (4, 6) or (-4, 6).
i
Now, QR = y@-02+6-1F =/16+25 = /41 units

or, OR = (4-0)2+B-1F = /16 +25 = /41 units
and PR= y(@-52+(6+3F = J/I781 = /B2 units

or, PR = {(<4-5+(6+37 = /81 +81 = 9,2 units

Find the coordinates of the points which divide the line segment joining 4 (-2, 2) and B (2, 8)
into four equal parts.

Let P, Q, R be the points that divide the line segment joining A(-2, 2) and B(2, 8) into four equal
parts. (Fig. 6.5)

A(-2,2) P Q R B (2, 8)
Fig. 6.5
Since, @ divides the line segment AB into two equal parts, é.e., Q is the mid-point of 4B.
Coordinates of Q are (%, %) i.e., (0, 5)
Now, P divides AQ into two equal partsi.e., P is the mid-point of AQ.

-2+0 2+5)_ (] 1)
g = g ) BT g

Coordinates of P are (

Again, R is the mid-point of QB.

0+2 5+8)_ ( 13)
2 2 1.e., ,?.

Coordinates of R are (

Find the coordinates of a point 4, where AR is the diameter of circle whose center is O (2, -3)
and B (1, 4).

Let the coordinate of A be (x, y), O(2, —3) be centre of circle and AB be diameter. Since, O is centre
ol AB.

By section formula

2_1Xl+1><x _]X4+1X)|
BRI YT Rl (x. A B(1,4)
1+x 4+y
= G
= =gt 2

= x=4-1l,y=-6-4

Fig. 6.6
= x=3,y=-10 g

Hence, coordinates of 4 = (3, -10).



L

Sol.

Sol.

Sol.

In what ratio does the point (- 4, 6) divide the line segment joining the points A(- 6, 10) and
B(3, - 8)?
Let (- 4, 6) divide AB internally in the ratio m, : m,. Using the secton formula, we get

3m, - 6m, —8m, +10m,

=d0r= my+my T omy+my
3m,— 6m —8m, + 10m,
So, -4=%andﬁ=%
my Ty my Ty
3m,— 6m,
Now, -4 =——"—- gives
"y H My

- dm,— 4m2 = 3m, - bm,

ie., Tm, = 2m,
i.e., m:my = 2:7
Verification
1
—8m, + 10m, S, T10
Also, w T m, = & » (Dividing throughout by mg)
g
-8x 2 +10
7
—-—— =6
S
7

Therelore, the point (- 4, 6) divides the line segment joining the points A(- 6, 10) and B(3, - 8)
in the ratio 2: 7.

Check whether (5, - 2), (6, 4) and (7, — 2) are the vertices of an isosceles triangle.

LetA4 (5,-2), B (6, 4) and C (7, - 2) be the vertices of a triangle.

A(5,-2)
Then we have,
”7 .
AB = J(6-5)2+(4+2)? =/1+ 36 =4/37 units
BC = J(7-6)2+(-2-4)? = /I+36 = /37 units
i 2 2 o :
AC = J(T-5)7 +(2+2)* = /T =2 units i o

Here, AB = BC Fig. 6.7

. AARBC is an isosceles triangle.

If (1, 2), (4, ¥), (x, 6) and (3, 5) are the vertices of a parallelogram taken in order, find x and y.
Let A(1, 2), B(4, y), C(x, 6) and D(3, 5) be the vertices of a parallelogram ABCD.

Since, the diagonals of a parallelogram bisect each other. D (3,5) C (v, 8)
(x+l ﬁ+2):(8+4 5+y)
g2 2 2 "2
o x+1 _ 7
2 2
= x+1=7 or x=6
5+
= 4=-—— orb+y=8 or y=8-5=3 A(1,2) B4
2 ]
Fig. 6.8

Hence, x = 6and y = 3.



Sol.

Sol.

10.
Sol.

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

Let the given points be A(4, -1) and B(-2, -3) and points of trisection be P and Q.
k k k
A4, -1) B Q B (-2,-3)
Fig. 6.9

Let AP=PQ =0B=k
PB=PO+QB=k+h=2k
AP:PB=k:2k=1:2

Therefore, coordinates of P are
(1X(—2}+2X4 1X(—3)+2X(—1)) ie (2 i)

3 ’ 3 X

Now, AQ=AP+PO=k+hk=2k
AQ: Q0B =2k:k=2:1

and, coordinates of Q are
(2X(-2)+1X4 2X(—3)+1X(-l))_(0 1)

3 7 3 TAETS

-

5 7
Hence, points of trisection are (2, - ?) and (0, - ?)'

Find the ratio in which the line segment joining A(1, -5) and B(-4, 5) is divided by the x-axis.
Also find the coordinates of the point of division.
Let the required ratio be & : 1. Then, the coordinates of the point of division is

e e

Since, this point lies on x-axis. Therefore its y-coordinate is zero.

sk-5 _
k+1

= Bk-5=0

ie.,

k=5 or k:%:l

b2 o X]-
Thus, the required ratio is 1 : 1 and the point of division is P(ﬂ u)

I+l # EHEl
« 3
P(—*, )
i.e 9 0

Find the area of a rhombus if its vertices (3, 0), (4, 5), (- 1, 4) and (- 2, - 1) are taken in order.
Let A(3,0), B(4, 5), C(-1, 4) and D(-2, -1) be the vertices of a rhombus.

Therefore, its diagonals

AC = J(-1-3)? +(4-0)? =/16+16 =32 = 4,2
and BD = (-2-4)°+(-1-5)° = 36+36 =72 = 642

Area of rhombus ABCD = ;— % (Product of length of diagonals)

= 15 X AC X BD = é— X 442 X 642 = 24 sq units.



Choose and write the correct option in the following questions.

1.

10.

11.

The co-ordinate of the point which is reflection of the point (-3, 5) in X-axis are
[CBSE 2020 (30/2/1)]

(a) (3,5) () (3,-5) © (-3,-5) () (-3.5)
The distance between the points (0, 0) and (a - b, a + l_i) is [CBSE 2020 (30/C/1)]
() 24ab () y2a2 +ab © 2y +0? (d) v'2a% + 27

The distance between the points (a cos § + b sin 0, 0) and (0, a sin 8- b cos 6) is
[CBSE 2020 (30/1/1)]

(a) a®+b? ®) a®-b? ©) Va@ + b’ d) va®-b?
If the distance between the points (2, -2) and (-1, x) is 5, one of the values of x is

[NCERT Exemplar]
(a) -2 (b 2 © -1 (d) 1
The distance of the point P (2, 3) from the x-axis is [NCERT Exemplar]
(a) 2 units (b) 3 units (¢) 1 units (d) 5 units

The coordinate of point P on X-axis equidistant from the points 4 (-1, 0) and B (5, 0) is
[CBSE 2020 (30/2/1)]

(@) (2,0) () (0,2) (©) (3,0 d) (2,2)
The distance between the points 4 (0, 6) and B (0, -2) is [NCERT Exemplar]
(a) 6 units (b) 8 units (¢) 4 units () 2 units

The distance between two points, M and N, on a graph is given as 4/10? + 7%. The coordinates
of point M are (-4, 3). Given that the point N lies in the first quadrant, which of the following

is true about the all possible x coordinates of point N? [Competency Based Question]
(@) They are multiple of 3. (b) They are multiple of 4.
() They are multiple of 5. (d) They are multiple of 6.

The coordinates of the point which is equidistant from the three vertices of the triangle shown
in the given Fig. 6.10 are

Y
Al
0, 2y)
X5 B X
" (@x0)
Fig. 6.10
@ ®9) ®) .5 © (23 @ (2.%)
’ ’ 2°.9 s
The end points of diameter of circle are (2, 4) and (-3, -1). The radius of the circle is
5y — +5/
(a) ;2 units (6) 5y2 units (¢) 3y2 units ;2 units

Two poles are to be installed on an elevated road as shown in Fig. 6.11 The diagram also shows
the starting and ending points of the road.




15. (a) 16. (a) 17. () 18. (d) 19. (b

20. ()

| |
% 1 J‘n

| @.8) Q R (14, 11)
| Fig. 6.11

Which of the following are the coordinates of the poles? [Competency Based Question]
I (a) Q(10,9) and R (12, 8) (b) Q(10,9) and R (12, 10)
I () Q(10,8)and R (12, 11) (dy Q(=10,9) and R (0, 11)

12. 1If (a, b) is the mid point of the line segment joining the points 4 (10, -6) and B (k, 4) and

I a - 2b = 18, the values of & is [CBSE 2020 (30/3/1)]
| (a) 30 (b) 22 () 4 (d) 40
I 13: It P(%, 4) is the mid-point of the line segment joining the points 0 (-6, 5) and R (-2, 3), then
I the value of a is [NCERT Exemplar]

(a) —4 (b) =12 (c) 12 (d) -6
I 14. A line intersects the y-axis and x-axis at the points P and @, respectively. If (2, -5) is the mid-
I point of PQ, then the coordinates of P and  are, respectively [NCERT Exemplar]
I (a) (0,-5)and (2, 0) (B) (0, 10) and (-4, 0)

(¢) (0,4)and (-10, 0) (d) (0,-10) and (4, 0)

I 15. The points which lie on the perpendicular bisector of the line segment joining the points
I A(-2,-5),B(2,5)is [NCERT Exemplar]
(a) (0,0) ) (0, 2) () (2,0) (d) (-2, 0)

I 16. x-axis divides the join of (2, -3) and (5, 6) in the ratio [CBSE Question Bank]

I (@) 1:2 (b 2:1 (c) 2:5 ) 5:2

17. The value of k& for which the points 4 (0, 1), B (2, k) and C (4, -5) are collinear is
I [CBSE 2020 (30/3/1)]
| (a) 2 () -2 )0 (d) 4

18. The point on the x-axis which is equidistant from (- 4, 0) and (10, 0) is [CBSE 2020 (30/5/1)]
I (a) (7.0 ) 5,0 () (0,0) () (3,0)
I 19. It is being given that the points 4 (1, 2), B (0, 0) and C (a, b) are collinear. Which of the
I following relations between a and b is true? [CBSE 2020 (30/4/1)]

(@) a=2b () 2a =b ya+tb=0 d)ya=-b=20
I 20. The perpendicular bisector of the line segment joining the points 4 (1, 5) and B (4, 6) cuts the
I y-axis at [NCERT Exemplar]
| (a) (0, 13) (b) (0,-13) (c) (0, 12) (d) (13,0)
Answers

I 1. (¢) 2. (d) FefE) 4. (b) 5. (b) 6. (a) 7. (b)
I 8. () 9. (a) 10. (a) 11. (b) 12. () 13. (b) 14. (d)
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Very Short Answer Questions
Each of the following questions are of 1 mark.

1. Find the distance of a point p (x, y) from the origin. [CBSE 2018 (30/1/1)]
Sl ——e—m—m

» ﬂ.HQM bepoean (X ylond (o0).

- @J@|!4}f‘(¥\"¥yl' S S CU =

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

[CBSE Delhi 2017)
Seol. Using distance formula \fe'f(;sc2 —x)?+ ¥y - 37, we have
= Jd-1)2+ k=02 =5 =  9+k=92
= =16 = k=x4
3. Find the coordinates of a point 4, where AB is a diameter of the circle with centre (- 2, 2) and
B is the point with coordinates (3, 4). [CBSE 2019 (30/1/2)]
Sol. Let co-ordinate of point 4 be (x, ¥).
—2="".2LS = x+3=-4 Dx==7
y+4
and2=T = y+4=4 =y=0

.. Co-ordinate of A are (=7, 0).
4. Find the positive value of m, if the distance between the points 4 (5, -3) and B (13, m) is 10

units. [CBSE 2019 (30/3/2)]
Seol. £ 1 A : ; = S et
o b %ﬁ&éﬂu_ = ) . =
2 la)w 7 S - - o
_ﬁ.& = ) buamata —— _—— i

| 65 59 ;
| o=l
_ (24 198 ey o e b
N | Ci;é___ ]
e @Mﬂp , I
i 4@@% éw?g Mvw#aﬁuj
' A e e | .

3 3 e [T, ersAmzuer?OlQ]
| % |



5. If the centroid of triangle formed by points P (a, b), (b, ¢) and R (¢, a) is at the origin, what
is the valueof a + b + ¢ ?

+bh+ et

Sol. Centroid of APQR = (%, “T“)

Given (%ﬁ %) = (0,0)

= a+b+e=0
6. The coordinates of the points P and @ are respectively (4, -3) and (-1, 7). Find the abscissa of

PR _3
a point R on the line segment P such that E =5 [Competency Based Question]
Sol.
3 R =
P (4.-3) Q=17
Fig. 6.12
PO PR+RO 5 R 5 RQ 9
PR3 ® PR s~ '""PR~3 = PR"3

i.e., R divides PQ in the ratio 3 : 2.

o BX(1)+2X4 _ 348 _
Abscissa of R = 3+2 T

1

Each of the following questions are of 2 marks.

1. Prove that the points (3, 0), (6, 4) and (-1, 3) are the vertices of a right isosceles triangle.
[CBSE (AI) 2016]

c @M Ld A0 5 B L64Y jwd Culeli@,. e o
4. A =i N (6= (407 = .\J;’& 4* = 25 = Swwat

Sol.

BC. = Grfaar = Jrur s J901- Joo sl

A e Jernbost - 25 - Sumid

T: AB= AC - Sumd
|

L 00Be 4 dats piomple. .

L s, AB*HACE
. 2 s%s* o
B | L R e 5 2 g - 2. ey 2
— L 25425 =50= Be™ - EJ3) = AL =86 |

1 - _M,Afmm,dj ¢ dborew, |
| D AABC La Alplak AL GY s 20T6T

2. If the point 4 (0, 2) is equidistant from the points B(3, p) and C(p, 5), find p. Also find the
length of AB. [CBSE Delhi 2014)

Sol. Given that 4 (0, 2) is equidistant from B (3, ) and C (¢, 5).
AB = AC




Sol.

Sol.

Sol.

AB® = Aet

=

= B-0+p-2° = @-07+5-27

= F+p+a-4p =p’+9 = 4-4p=0
= 4p = 4 = p=1

Length of 4B = {(3-0)2+(1-2)% = /82 +(-1)? =9 +1 =10 units

1

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. [CBSE (AI) 2016]
diven, PA = PB or (PAY = (PB)®

(@a+b-x°+ (b—a'.—y)2 =(a-b-x2+(@a+b-y?
= (@ + b)* + %" — 2ax — 2bx + (b-a)® +3" - 2y + 2ay

= (a-b)" +x* = 2ax + 2bx + (@ + b)* + y* - 2ay - 2y
=% 4ay = 4bx or bx = ay
Hence proved.
If the distances of P (x, y) from 4 (5, 1) and B (-1, 5) are equal, then prove that 3x = 2y.
[CBSE (AI) 2017]

g: | PA = P

L PRt = PB%
‘0\5 dislance -¥_0_1 youla,
(5—an* + Cl—j')‘:____c-wn* 4 (B *j')"“
_—vts 29T 4 C\yd? = (4a)? JrC'sxp"L
‘ —\0147?4 A X~ 254g?~,tnm L% j;.»s"HloggyL L
| gl 2 g -"23 :_’L‘I-——IUB .
: i i i raw
SRS I H’C’l'j) = A03x) 5 . —c
e e 2y |

“\f’ nee \9"!0"'90“ [prper’sAnswer'meﬂ

If two adjacent vertices of a parallelogram are (3, 2) and (- 1, 0) and the diagonals intersect at
(2, = 5), then find the coordinates of the other two vertices. [CBSE (F) 2017]
Let other two coordinates are (x, y) and (x’, y').
O is mid point of AC and BD.
x+3

2 =22 DI, ¥) cle
= x=1 A
2+y &
and, h=—r
2 (o]

= y=-12

-1+
Again, ¥ = ] A B

2 (3.2) (-1,0)

= ¥=5 Fig. 6.13

0+y
and =-5 = y=-10

2
Hence, co-ordinates are (1,-12) and (5, -10).

Point P and ) trisect the line segment joining the points A (-2, 0) and B (0, 8), such that P is
nearer to A. Find the co-ordinates of points P and Q. [CBSE 2019(30/3/1)]



Sol. P divides AB in the ratio 1 : 2
1 2
" Coordinates of P are (0 ; 4, 8;—0) = ( . %) A P a g 1
(=2, 0 0, 8
@ divides 4B in the ratio 2 : 1 e Fig. 6.14 58
: ; 0-2 16+0)_(—2 E)
. Coordinates of Q are ( 3 3 ={3:3 1

[CBSE Marking Scheme 2019 (30/3/1)]

7. If the point C (-1, 2) divides internally the line segment joining the points A(2, 5) and B(x, y)

in the ratio of 3 : 4, find the value of x* + y*. [CBSE (F) 2016]
Sol. - C (-1, 2) divides AB in the ratio 3 : 4.
3x
I i o e 4 4
7 Al2,5) C(-1,2) B(x, )
By + 4(5 Fig. 6.15
and JJT() =2 = y=-2

Py =5+ (=29

8. Let P and  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. [CBSE (Al) 2016]
Sol.

s e A v TR Lt e R Th o s [, M e _F__'__j__”& —
?\,_ Te faorirt = o A S TR i e
Nt AG i"’mgf‘ ‘25 I .3 S
ﬁT Byot i B o o ]
. | FAM ont ,ajf Adacclhov , b, ;
P phwrele) Aiseclis PR o hadie 142 ﬁﬁ?zxﬂhm |

N 211

— ﬁ?/ skl fowwla -

e T RV S

rrem miw
i P éf)_::,f AT 2R el - 7\{ 4+2:{ 5
_ > ¢ B
I P('.‘(i(;() = "_1"14’ ot 4 -4 &
\3 -
/F‘(}(,g {1, q)
@ )'= 2%-74142 avol Yz 2% 44132
0 2 d &

@w,q)~ —?4-*2 amd _B-2

;
(G =~ 4, 21\
T J_——lcﬂ—'—'—i-

T [Topper’s Answer 20161




9. Find the ratio in which P(4, m) divides the line segment joining the points 4(2, 3) and B(6, -3).

Hence find m. [CBSE 2018 (30/1/1)]
Sol.
ENG[ Pormts A2,3), B(Cr3 divided by P,
Let fhe poso be kil-
[| By sep Sechon fnreria, g i
P (e [rgenm, Peya Ty R |
g Wt | T ) T
@, afbEid  ~try
( "a ° e (N 'E.n)
=) bk _g4 =
KAl
Glet? = Ylew oy % s
| ak=a The xabo s L.
T
fot, s k43 L e A
b
[Topper’s Answer 2018]
P —342 ;
m=0, > Lmlut of m it O, he gains i!,f{ﬁ.ﬁ].l

10. A line intersects the Y-axis and X-axis at the points P and 0 respectively. If (2, -5) is the mid-

pomt of PQ, then find the co-ordinates of P and 0.

[CBSE (AI) 2017)]

Sel. [ e
-,7

@ {7.0)

Ca,0).

__._....__‘___ A Ca-5) i vYnd peint

— by _sechion fovmula,
CRepE (M

_let  coovdinale c?I e 'm?-CCH Y2 ,a,n;-’J Uj‘, Q ‘G;C-

ofPe.

Each of the following questions are of 3 marks.

1. Find the coordinates of a point on the x-axis which is equidistant
B(-2,9).
Sel. Let P(x, 0) be any point on x-axis.
Now, P(x, 0) is equidistant from point A(2, -5) and B(-2, 9).
& AP = BP
= Je-22+0+5)% = Jx+2)?+(0-9)?

Squaring both sides, we have

(=22 +25 = (x+2)? + 81

from the points 4(2, -5) and
[CBSE Delhi 2017 (C)]



2.

Sol.

Sol.

Sol.

= FH4-dr+2B=x"+4+ 4 +8l = -Be=56
_ 56 _
x=_g=- 7
The point on the x-axis equidistant from given points is (- 7, 0).
In Fig. 6.16, AABC is an equilateral triangle of side 3 units. Find the coordinates of the other
two vertices. [Competency Based Question] [CBSE (F) 2017]
Since AB = BC = AC = 3 units
Co-ordinates of B are (5, 0).

Let co-ordinates of C be (x, ¥).

ACE = BE? [ AABC is an equilateral triangle]
Using distance formula Y
x-2"+@(-07=x-5"+ -0 c
= P+ d-ae+y? =x%+ 25 10x +97
6x = 21
-
= e / !
Again (x-27+ (3-07 =0 X
9 X' X
3 (%_2) g g o A0 B
34 9 v
s [Hofas s fFeul
g2 3Y8

= (+ve sign to be taken)

4 = Y=
7
Hence, co-ordinate of C(z, v )
g 2
If the point P (k -1, 2) is equidistant from the points 4 (3, k) and B (k, 5), find the values of k.
[CBSE (AI) 2014]

Since P is equidistant from 4 and B,

AP = BPor AP? = BP?

= B-tk-DF+¢k-2° = k=th-1D + (5-2)°
= B-k+ D>+ k-2° = =k + 1+ )
= @=kP+ (k-2?% = (12 +(8)?
= 16 +k2 -8k +h2+4-4k = 1+9
= %2 12k +20 = 10 = kK-6k+10=5
= F-6k+5 =0 = kK -Bk-k+5=0
= k(k-5)-1(k-5) = 0 = k=lork=5
If the mid-point of the line segment joining the points 4 (3, 4) and B (&, 6) is P (x, y) and
x+y-10 = 0, find the value k. [CBSE 2020 (30/2/1)]
A3, 4) Bk, 6)
P(x. )
Fig. 6.17
+k
x=3T, j“=5 e+l
x+y-10=0 3;k+5-10=0 1
= k= 1

[CBSE Marking Scheme 2020 (30/2/1)]



5. In what ratio does the point P (-4, y) divide the line segment joining the points 4 (-6, 10) and
B (3, -8) if it lies on AB? Hence find the value of y. [CBSE 2020 (30/3/1)]
Sol. Letk : | be the required ratio.
. Using section formula
ket _ kX34 1X(-6)

=R = T

= ~4h-4=3k-6 = -4+6=3k+4k

_2
=¥ 2="17k = k—7
Ratio be 2 : 7.
2
E T
s il e k1 .
7
_ -16+70 _ 54 _
B 9 =g
=14

(24
6. In what ratio does the point (%, y) divide the line segment joining the point P (2, -2) and

@ (3, 7)? Also find the value of y. [CBSE 2017 (30/3)]
Sol.
4, .. ; 5
m € A Here o= 2, y,==2
Pl c,—%;,,,’,‘i),, B 8ty A= 'G ya= Ve

Nsing secHom Formula,

B —" = s

> 74 = %A 7n
5 ™+

= 2umA2Un = 23 2200

N = cl'l"ﬁ
" BN )
9 n

- TThe given peoin? aivides e lime seqrent
__tn__yoo 2:9.
'Tq\‘_'j'ncj =2 ond m=q,
i S U o i 2 Grom®)
™m4n
- Y = l('l“)*—'ZCQD
i 249

i 3 T [Topper’s Answer 2017]




7. Find the coordinates of the points of trisection of the line segment joining the points (3, -1)

and (6, 8). [CBSE 2020 (30/4/1)]
Sol. CaseI: If C and D trisect AB c D
then C divides AB in the ratio 1 : 2. A B Ya
+ (3.-1) (6, 8)
Co-ordinates of C : x = w =4 Fig. 6.18
d _ Ix8+2x(-1) ;
an y=——3 = e
Co-ordinates of point C be (4, 2).
Case II: Il D divides AB in the ratio 2 : 1, then e
Co-ordinates of I): ' = w =5 ]
2% 8+ 1x(-1)
and = 5 Y2
. Co-ordinates of D (5, 5). [CBSE Marking Scheme 2020 (30/4/1)]

Each of the following questions are of 5 marks.

1. If the coordinates of the mid-points of the sides of a triangle are (1, 1), (2, - 3) and (3, 4). Find
its centroid. A fxq, 1q)

Sol. Let P(1, 1), Q(2, -3), R(3, 4) be the mid-points of sides AB, BC

and CA respectively, of triangle ABC. Let A(x, y,), B(xy, o) and (1, 1)P R (3, 4)
C(x3, y3) be the vertices of triangle ABC. Then, P is the mid-point
ol AB. '

foi . B (xz v2) Q2. -3) C (w3, v3)
= T=1, T=1 Fig. 6.19
= % +x=2 and y, +y,=2 )

@ is the mid-point of BC

x2+xs=2 ,72"'3‘3:_3

= 9 2

= Xst+x;=4 and y, +y; =6 (1)
R is the mid-point of AC

= m =3 and ,j’_lﬂl =4
2 2
= X +x3=06 and y; +9y3 =8 ... (i)

From (3), (i) and (#i), we get
Xptxgtxgtuagtx +txs=2+4+6
and Yy Fy Fy FyHy Y =2-6+8
= X tx+tx3=06 and y; +y, ty; =2 wliw)
The coordinates of the centroid of A4BC are

£, X%, +x3’y, *3'?"'3’3]:(%,%):(2,2) [Using ()]

3 3 3



2. Find the ratio in which the line x - 3y = 0 divides the line segment joining the points (- 2, - 5)
and (6, 3). Find the coordinates of the point of intersection. [CBSE 2019 (30/2/1)]

"/lR

Sol. Let the line x - 3y = 0 intersect the segment

Jjoining A(-2, -5) and B(6, 3) in the ratio k : 1 A
‘ 6h-2 Sk_5 25 P63
. Coordinates of P are (m, T ) x=3y=0
. 6k-2 _(3k-5 i3 A
Pltesonx—ﬂy=0=k+l—3(k+1) k—?

Ratio is 13:3

= Coordinates of P are (%, %)
[CBSE Marking Scheme 2019 (30/2/1)]
A (i) Find the ratio in which the y-axis divides the line segment joining the points (6, - 4) and
(=2, - 7). Also find the point of intersection.
(ii) Show that the points (7, 10), (- 2, 5) and (3, — 4) are vertices of an isosceles right

triangle. [CBSE 2020 (30/5/1)]
Sol. (@) Let the point P(0, y) on y-axis divides the line e
segment AB ink : 1 A B
9k +6 (6.—4) 0, 2.1
U=ﬁ='k=3.'. Ratiois 3: 1 Fig. 6.21
L lEEnE D SO . -25)
Also, y = 311 =t o Point of intersection is (0, 1

(i) Let the points be A(7, 10), B(-2, 5) and C(3, -4)
AB = {(2-7) +(5-10) = /106
BC = (3 +2F +(-4-57 = /106
AC = (3-TF +(=4-10) = /212
AB = BC and AC? = AB? + BC?

Hence ABC is isosceles right triangle.
[CBSE Marking Scheme 2020 (30/5/1)]

4. Point P divides the line segment joining the points 4(2,1) and B(5,-8) such that % e % P
lies on the line 2x —y + k = 0, find the value of &. [CBSE 2019 (30/5/1)]

Sol. Let the point P be (x, ¥) which divides AB such that
AP 1 AB 3 _ 4B 3

B 3T Ty T ap T
e AB—AP _2 - PB _2
AP 1 AP 1
= %:é = AP:BP=1:2
. Using section formula, we have
Lo lx5+2x2 9
1:+:2 -



IX(-8)+2x1 _8+92 _¢
A T3 T3 7
. Co-ordinate of P be (3, -2).
Now, P(3, - 2) lies on the line 2x -y + & = 0.
2XJ=(-2)+k=0
= 6+2+k=0 = k=-8

Case Study-based Questions

Each of the following questions are of 4 marks.

1. Read the following and answer any four questions from (i) to (v).
In order to conduct Sports Day activities in your School, lines have been drawn with chalk
powder at a distance of 1 m each, in a rectangular shaped ground ABCD, 100 flowerpots have
been placed at a distance of | m from each other along AD, as shown in given [igure below.
Niharika runs 1/4 th the distance AD on the 2nd line and posts a green flag. Preet runs 1/5th
distance AD on the eighth line and posts a red flag. [Competency Based Question)

D — C

> ojaRepeR e ep iR e
w,

-2
1
— - — B
123456788 10
Fig. .22
(i) The position of green flag is
(a) (2, 25) () (2, 0.25) (c) (25,2) () (0, -25)
(if) The position of red flag is
(a) (8, 0) {b) (20, 8) (c) (8, 20) () (8,0.2)
(iit) What is the distance between both the flags?
(@) y41 ) Y11 © V61 @ 51

(iv) If Rashmi has to post a blue flag exactly halfway between the line segment joining the two
flags, where should she post her flag?

(2) (5, 22.5) () (10, 22) (©) (2, 8.5) ) (2.5, 20)

(v) If Joy has to post a flag at one-fourth distance from green flag in the line segment joining
the green and red flags, then where should he post his flag?
(2) (3.2, 24) (5)(0.5, 12.5) (c) (2.25, 8.5) d) (25, 20)



r----=--""-""""""-""-"=-"-—"-"—"=-"-"="="="—"="—"="—"="—"="7"="/7="—=—-"

Sol. (i) Niharika runs i—lh the distance AD on the second line, post a green {lag.
.. Position of the green flag is (2, %x 100) s Fai: (2728)
.. Option (a) is correct.

. 1 . .
(#) Preet runs glh distance AD on the eighth line and posts a red flag.

1
.. Position of the red flag is (3, 7 100) , Le., (8, 20).

Its position is (8, 20).
2. Option (¢) is correct.
(##7) Distance between green flag and red flag is

= (20-25)" + (8-2)" = 25 + 36 = /61 units
. Option (¢) is correct.
2+8 25+20

(#v) Position of the blue flag = ( 9 - 9 ) = (5,22.5)

.. Option (a) is correct.
(v) Let P (x, ) be the position of a flag posted by Joy

using section formula, we have

Ix8+4x
S B e 1 s
1x20+4x25 120 G P R
= rra, B @25 () (.20)
.. Position of the flag posted by Joy is (3.2, 24). Fig.6.23
.. Option (@) is correct.
2. Shown below is a town plan on a coordinate grid, where | unit = | km. Consider the

co-ordinates of each building to be the point of intersection of the respective grid lines.

s W. S - School
6 | gﬂ} w - Water Tank
P E Fire Police P - Pond
! - = Fire - Fire Station

5 Police- Police Station
H -~ Hospital
H1 - House1

4 H2 - House2
H3 - House3
H4 - Housed

3 H8 - Houseb
H6 - Houseb

2 H7? - House7
H8 - HouseB

1

0

Fig. 6.24

Based on the above information answer the following questions.
(i) What is the distance between the School and House 1 along the path shown?
(i7) What is the ratio in which House 1 divides the path joining house 3 and the police station?

ke m—m—_—_n——-——_—n——n ——n ——.n ——_a—_a— i e e e . . . . e — —



Sol. (i) Coordinates of school are (1, 6).

Coordinates of House | are (3, 3).

.. Distance between school and House 1, is

VE-1)2+(3-6)2=y4+9 =13 km
(i) Coordinates of House 1 (H,) are (3, 3).
k 1

Police station

H (5,5)

3 H1
(2.2) (3.3)
Fig. 6.25

House 3 (H,) coordinates are (2, 2).
Coordinates of police station are (5, 5).
Let H, divides path joining Hj and police station in the ratiok : 1.
By section formula we have

kB +1@)

Tkt
= 3k+3=5k+2

= 3-2=>5k-3k

=
= Qk—l=k—2

® Objective Type Questions: [1 mark each]

1. Choose and write the correct option in each of the following questions.

(#) Three points lie on a vertical line. Which of the following could be those points?
[Competency Based Question]

(a) (-8,3),(-8,8),(87) (b) (-8, 7), (-8, -8), (-8, -100)
(€) (4,3),(5,3), (=12, 3) () (0, 4), (4, 0), (0, 0)
(#) The distance of the point P (-6, 8) from the origin is

(@) 8 units (b) 247 units (¢) 10 units (d) 6 units

(##7) A point G divides a line segment in the ratio 3 : 7. The segment starts at the origin and
ends at a point K having 20 as its abscissa and 40 as its ordinate. Given that G is closer to
the origin than (o point K,

Which of the following are the coordinates of point G?

@ (6,12) ®)(12,6) ©) (14, 28) ) (28, 19)
(7v) The ratio in which x-axis divides the line segment joining A(2, -3) and B (5, 6) is
(@) 3:5 1:2 (£)2: 1 d)2:3

=
£

Which of the following are the coordinates of the intersection points of the diagonals of the
rectangle ABCD with vertices A(0, 3), B(3, 0), C(1, =2) and D(-2, 1)?

@ (33) ®(-3-3) ©) (15, 1.5) @ @ -1)



m Very Short Answer Questions: [1 mark each]

Z

10.

11.

12.

Find the values of x for which the distance between the points A(x, 2) and B(9, 8) is 10 units.
[CBSE 2019 (30/5/3))
Find the value(s) of , if the distance between the points A(0, 0) and B(x, — 4) is 5 unils.
[CBSE 2019 (30/3/1)]
A(5, 1); B(1, 5) and C(- 3, -1) are the vertices ol AdBC. Find the length of median AD.
[CBSE 2018 (C) (30/1)]

If P %,4} is the mid-point of the line segment joining the points Q (-6, 5) and R (-2, 3), then

find the value of a. [NCERT Exemplar]
A line intersects the y-axis and x-axis at the points /” and Q respectively. If (2, -5) is the mid-point
of PQ, then find the coordinates of P and Q. [NCERT Exemplar, CBSE (AI) 2017]
Where does the perpendicular bisector of the line segment joining the points A (1, 5) and
B (4, 6) cut the y-axis? [NCERT Exemplar]
In what ratio is the line segment joining the points P(3, — 6) and Q(5, 3) divided by x-axis?
[CBSE 2019 (30/1/1)]
The point which divides the line segment joining the points (7, =6) and (3, 4) in ratio 1 : 2
internally lies in which quadrant? [Competency Based Question] [NCERT Exemplar]

If the points (k, 2k), (3k, 3k) and (3, 1) are collinear, then find the values of &.

1 1
If points (a, 0), (0, b) and (1, 1) are collinear, then find the value of W +3 )

[Competency Based Question]

If the centroid of a triangle formed by the points (a, b), (b, ¢) and (¢, &) is at the origin, then find
the value of a® + b + %,



® Short Answer Questions-I: [2 marks each]

13.

14.

15.
16.

17.

18.

19.

20.

21

22.

Find the linear relation between x and y such that P(x, y) is equidistant from the points A(1, 4)

and B(-1, 2). [CBSE 2018 (C) (30/1))
Prove that the points (3, 0), (6, 4) and (-1, 3) are the vertices of a right angled isosceles
triangle. [CBSE (AI) 2016]

Name the type of wriangle ABC formed by the points A(/2, \[5, B(—/2,-/2) and C(—/6,46) .

Find a point which is equidistant from the points P(-5, 4) and Q (-1, 6). How many such points
are there?

1fA(-2, 2), B(5, 2) and C(k, 8) are the vertices of a right-angled triangle ABC with /B = 90°, then
find the value of &. [CBSE 2019 (C) (30/1/2)]

Points A(3, 1), B(5, 1), C(a, b) and D(4, 3) are vertices of a parallelogram ABCD. Find the values
ofa and b. [CBSE 2019 (30/3/1))

1
If the mid-point of a segment joining A(%,%\J and B(x + 1,y -3) is C(5,-2), find x, y.

The point R divides the line segment AB, where A(- 4, 0) and B(0, 6) such that AR= % AB. Find
the coordinates of R. [CBSE 2019 (30/4/2)]

Find the relation between x and y such that the points (x,y), (1, 2) and (7, 0) are collinear.
[CBSE 2019 (C) (30/1/1)]

The vertices of a triangle are (a, b —c), (b, ¢ —a) and (c, @ - b). Prove that its centroid lies on x-axis.

® Short Answer Questions-II: [3 marks each]

24.
25.
26.

27.

28.
29.
30.
31.

32.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: 23,
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Show that (a, a), (- a, —a), and (- v3a, y/34a) are vertices of an equilateral triangle.

[CBSE 2019 (C) (30/1/1)]
Find the points on the x-axis which are at a distance of 245 from the point (7, =4). How many
such points are there?
Find the coordinates of the point on the y-axis which is equidistant from the points A(5, 3) and
B(1, =5). [CBSE Delhi 2017 (C)]
Show that (1, —1) is the centre of the circle circumseribing the triangle whose vertices are (4, 3),
(-2, 8) and (6, -1).
If R (x, %) is a point on the line segment joining the points P (2, b) and Q (b, a), then prove that
x+y=a+b

IfA(- 2, 1), B(a, 0), C( 4, b) and D(1, 2) are vertices of a parallelogram ABCD, find the values of

a and b. Hence find the lengths of its sides. [CBSE 2018 (30/1)]
Point 4 lies on the line segment XY joining X (6, — 6) and ¥ (- 4, - 1) in such a way that % = %
If point 4 also lies on the line 3x + k (y + 1) = 0, find the value of k. [CBSE 2019 (30/2/2)]

In what ratio does the x-axis divide the line segment joining the points (- 4,-6) and (-1, 7)? Find
the coordinates of the point of division.

In what ratio does the point P(- 4, y) divide the line segment joining the point A(- 6, 10) and

B(8, - 8)? Hence find the value of y. [CBSE 2019 (30/4/2)]
Find the value of p for which the points (- 5, 1), (1, p) and (4, - 2) are collinear.
[CBSE 2019 (30/4/2)]



33. If the points P (-3, 9), @ (a, b) and R (4, -5) are collinear and a + b = 1, find the values of a
and b. [CBSE Delhi 2014]
m Long Answer Questions: [5 marks each]
34. Find the centre of a circle passing through the points (6, -6), (3, =7) and (3, 3).
35. The points A(x,, y,). B(xs, y9) and C(xs, ¥5) are the vertices of AABC.
(#{) The median from A meets BC at D). Find the coordinates of the point D,
(#) Find the coordinates of the point P on AD such that AP : PD = 2: 1.
(it) Find the coordinates of peints Q and R on medians BE and CF respectively such that
BO:QE=2:1andCR:RF=2:1.
(tv) What are the coordinates of the centroid of the triangle ABC? [NCERT Exemplar]
36. 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. [CBSE (F) 2014]
Answers
1. @) (®) (@) (c) (i) (a) () () () (a) (1) (c)
2= 17, 4=1 3.x=1%3 4. 37 L )
6. (0,-10) and (4, 0) 7.(0,13) 3.2 9. [Vth 10. k:—% or 0
11. 1 12. 3abe 13.x+3y-3=0 15. Equilateral
16. (-3, 5), infinitely many 17. k=5 18. a=6,b=3 19. x =6,y = -1
20. R(—I,g) 2l.x+3y-7=0 22.. (3, 1) 24. (9,0), (5, 0); 2 points
1 — -34
25. O,E 28. a=1,6=1; /10 units 29. k=2 30.6:7; [E,ﬂ}
31.2:7;9=6 32.p=-1 33.a=2,b=-1 34. (3,-2)
35. () (xz'”':s )'2"’)’3) @) (x1+x2+x3 )‘1+J‘2+J’3)
% g 3 ’ 3
xl+x?+x3 JJ1+3'2+3’3 xl+x2+x5 yl+y2+y3 ) x]+x_2+xS yl+y2+ys
@ A3 3 ; 5 3 - 3 3
36.3:2,y=6
Self-Assessment
Time allowed: 1 hour Max. marks: 40
SECTION A
1. Choose and write the correct option in the following questions. B x1=3)

(7)) Komal was asked to plot a point 10 units on the lefi of the origin and other points 4 units
directly above the origin. Which of the following are the two points?

(@) (10, 0) and (0, 4) () (=10, 0) and {0, 4)
(¢) (10, 0) and (0, -4) (d) (=10, 0) and (4, 0)



(1) The perimeter of a triangle with vertices (0, 4), (0, 0) and (3, 0) is

(@) 5 units (b) 12 units (¢) 11 units (d) 14 units
(i#) 1f the points (1, x), (5, 2) and (9, 5) are collinear then value of x is
5 &
@ 5 ® -5 ©-1 @1
2. Solve the following questions. 2x1=2)

(#) Find the value of ‘a’ so that the point (3, @) lies on the line represented by 2x — 3y = 5.
[CBSE 2019 (30/5/1)]

(##) What is the ratio in which the point P[_??,ﬁ] divides the line joining 4 (- 4, 3) and

B (2, 8)?
SECTION B

B Solve the following questions. (4x2=8)

3. What is the distance between the points A (5 cos 8, 0) and B (0, 5 sin 8)?

4. Examine whether the points (1, - 1), (=5, 7) and (2, 5) are equidistant from the point (-2, 3)?
5. Prove that the points (2, -2), (-2, 1) and (5, 2) are the vertices of a right angled triangle.

6. Find the value of % for which the points (-5, 1), (1, k) and (4, -2) are collinear. [CBSE Delhi 2017 (C)]

m Solve the following questions. (4 %38 =12)

7. Find the ratio in which the line segment joining 4 (1, -5) and B (-4, 5) is divided by the x-axis.
Also find the coordinates of the point of division.
8. Ifa # b # 0, prove that the points (a, a?), (b, b?). (0, 0) will not be collinear.

9. IFABCD be a rectangle and P be any point in the plane of the rectangle, then prove that
PA®+ PC% = PBY 4 PD?
[Hint: Take 4 as the origin and AB and AD as x and y-axis respectively. Let AB = a, AD = b]

10. The wtwo opposite vertices of a square are (-1, 2) and (3, 2). Find the coordinates of other two
vertices.

B Solve the following questions. (3 x5 =15)
11. If the distance of P(x, y) from A(6, 1) and B(-1, 6) are equal then prove that 7x = 5y.

12. The base AB of two equilateral triangles ABC and ABC’ with side 2a lies along the x-axis, such that

the mid point of AB is at the origin. Find coordinates of vertices C and C’ of the triangles.

13. Show that the points 4 (1, 0), B (5, 3), C (2, 7) and D (-2, 4) are the vertices of a rhombus.

Answers
LEO® @G (i) (¢) 2. (i) a :% () 3:2
3. 5units 4. No B b=-1 Falet: (-g 0)

10. (1, 0; (1, 4) 12. C(0,v3a), C'(0,-/34a)



