CHAPTER [/

EXERCISE 7A
For Basic and Standard Levels
1. (i) x-axis (ii) y-axis (iii) y-axis (iv) x-axis.
2. (i) The abscissas of the points P, Q, R and S are respectively
1,-3,-8, 8.
(i1) The ordinates of the points P, Q, R and S are respectively
3,5, -5, -7.
(iti) The coordinates of the points P, Q, R and S are
respectively (1, 3), (-3, 5), (=8, —5) and (8, -7).
3. (i) A, 0), B(24, 0), C(2a, 2a), D(0, 2a).
(i) Al~a, -a), B(a, —a), Cla, a), D(-a, a).

4. Take the rectangular coordinate axes as XOX' and YOY'
and plot the points A(-4, 0), B(0, 4), and C(4, 0).
Join, AB and BC.
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The triangle so formed is isosceles triangle.

5. (i) Take the rectangular coordinate axes XOX’ and YOY'
and plot the points A(0, 2), B(2, -2) and C(-2, 2).
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Coordinate Geometry

(if) Take the rectangular coordinate axes XOX' and YOY'
and plot the points P(1, 4), Q(-5, 4), R(-5, -3) and
S(1, -3).
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(iii) Take the rectangular coordinate axes XOX' and YOY'
and plot the points P(-3, 2), Q(-5, —4), R(-2, —4) and
S(0, 2).
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(iv) Take the rectangular coordinate axes XOX' and YOY'
and plot the points A(1, 4.5), B(-1, 0), C(1, —4.5) and
D(3, 0).
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N | Coordinate Geometry

6. (i) Take the rectangular coordinate system and plot the
points O(0, 0), A(3, 0) and C(0, 2).
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The point B’s coordinates are (3, 2) such that OABC
is a rectangle.
(i) Q(4, 0)
Mid-point of base (QR) = (0, 0)
Let the coordinates of R are (x,, ,).

Applying the mid-point formula

r= BitX y = Nty
2 2
0= —4+x, 0= O+y,
2 2
X, =4 Y,=0
R(4, 0)

Let the coordinate of point P be (x,, y,) since POR is
an equilateral triangle

PQ =PR

Vs 4+ (120 = J(ra =4+ (12 -0)
Squaring both the sides, we get

(g + 4%+ 13 = (- 42 +3
X3+ 16 +8x, = x5 + 16 - 8x,
16x; = 0
Xy = 0
QR = 4/ (-4-4)+(0-0)* =8
PQ = QR
2 2
(x3+4) +(y5)” =8
(xg+4)? + (y,)* = 64

We know

16 + y3 =64 (0 x3=0)
y% =48
y3:4\/§

The coordinates of the points P and R (0, 4 V3)
and (4, 0) respectively

7. (i) Take the rectangular coordinate axes XOX' and
YOY' and plot the points S(3, 0), T(5, 4), A(7, 0) and
R(5, 4).
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(ii) Area of the rhombus STAR
= ar(ASTA) + ar(ASRA)

1 1
=E xSAxTM+E x SA x RM

1 1
= —x4x4+ - x4x4
2 2

8+8
= 16 sq units

EXERCISE 7B

For Basic and Standard Levels

1. The distance between two points A(x,, y;) and B(x,, v,)

is given by AB = \/(xz —x) (- y)”
(1) Let A(3, 7) and B(-2, -5) be two points.

Then AB = y(-2-3)2 +(-5-7)2
= J(=5)% +(-12)?
= 25+ 144

= /169

= 13 units
(ii) Let A (cos 0, sin 0) and B (sin 0, — cos 0)

Then AB-= \/(sin 0 —cos 9)2 +(—cos 0 —sin 6))2

3 sinZ 0+ cos? 0 —2sin 0 cos 0
" A+ cos?0+sin? 0+ 2cos O sin O

= /2(sin? 0+ cos? 0)
= 2x1 (+ sin?0 + cos?0 = 1)
= V2 units



1 7 11 _
(1if) LetA( 0’ 10) and B(Z'lO] be two points.

e o= (] o (5]

= ,/—— =1 unit

(iv) Let A (v/8,1) and B(0, 0) be two points.
Then, AB = (0—+/8)%+(0—1)?
= VJ8+1

= V9 = 3 units

(v) Let A(y + z, z + x) and B(z + x, x + y) be two points.

Then, AB = \/[(z+x)—(y+z)]2+[(x+y)—(z+x)]2

= \/(z+x—y—z)2+(x+y—z—x)2

= \/x2+y2—2xy+y2+22—2yz

= \/x2 +2y% + 2% — 2xy — 2yz units
(vi) Let A(a cos 25°, 0) and B(0, a cos 65°) be two points.

Then, AB = +/(0—acos 25°) +(a cos 65° — 0)?

= \/az cos? 25° + a2 cos? 65°

= \/az cos? 25° + a® sin? 25°
(" cos (90 — 0) = sin 0)

= \/1172: a units (- cos? 0 + sin? 0 = 1)

8 2
(vii) Let A (—g, Zj and (g, 2) be two points.

2
Then, AB:JE—(—?] +(2-2)%
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= (2)2 = 2 units

(viii) Let A(c, 0) and B(0, — c) be two points.

Then, AB = + (0—c)? +(—c—0)?

= C2+C2

= \/202 = J2c units

2. (i) The mid-point (x, y;) of AB is given by

-5-1 4+6
1= =5 =-3andy, = 5

The mid-point of AB is the point (-3, 5) which is
clearly equidistant from A and B.

X =5

If P(a., B) be any other point which is equidistant from
A and B, then PA = PB

= \/(oc+5)2+(B—4)2 = \/(oc+1)2+([3—6)2
= a2+ 100 + 25+ B> -8B + 16
=o?+20+1+p>-12B + 36

= 8a+43+4=0
= 20+B+1=0
. (a, B) lies on the line 2x + y + 1 =0

Hence, any point lying on this line is also equidistant
from the points. A and B. Since a line contains infinite
number of points, hence infinitely many points are
there which are equidistant from the given points A

and B.
(it) Given AB = AC
= AB? = AC?
= B-02+@-22=@@-02%+(5-2)7?
= 9+a>-da+4=a>+9
= 4a =4
= a—é—l
4
(iii) Given that AP = BP
= AP? = BP?
= @=-72+@B+1)2=(x-67>+((3-8)?
= x>-14x+49 + 16 = x> - 12x + 36 + 25
= 2x + 61 -65=0
= 2x-4=0
= x=2

.. The required value of x is 2.
AP = (2-7Y +(3+1)

= V25+16

= V41
Hence, the required distance of AP is 41 units.

(iv) Given that AP = AQ

= AP? = AQ?
= (B-82+y+32=0B-72+(@y-6)?
= 25+yP+6y+9=16+y2-12y + 36
= 18y +34-52=0
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y-ﬁ—l

AQ=B-77+(1-6)

=\16+25 = J41
Hence, the required value of y is A and the required
distance of AQ is 41 units.
(v) Since PA =PB
PA? = PB?
= k-1-32+Q2-k?=(k-1-k?>+(2-5)7?

= k-—42+Q2-k>=1+9
= K¥-8k+16+4+k-4k-10=0
= 2k2 - 12k +10 =0
= k>-6k+5=0
= K-5k-k+5=0
= k(k-5)-1(k-5)=0
= k-5 k-1)=0
Either k-5=0 = k=5
or k-1=0 = k=1
.. The required values of k are 5 and 1.
3. Given that PQ =QR
= PQ? = QR?
= 1-62+B-(-DP=(x-12%+8-3)?
= 25+16=x2-2x+1+25
= 2-2x-15=0
= ¥ -5x+3x-15=0
= x(x=5)+3(x-5)=0
= (x-5)(x+3)=0
= x-5=00rx+3=0
= x=50rx=-3
4. (i) Given that PA =PB
= PA? = PB?

= G-x+0-ylP=(-1-x%+G-y?
= 25-10x + x>+ 1-2y + 1>
=1+2x+x2+25-10y +12

= —10x — 2y = 2x - 10y
= 3x =2y

(ii) Given that PA =PB
= PA? = PB?

= @-62+ W+ 1)2=(x-2?%+(y-3)
= -12x+36+y*+2y+1
= —4dx+4+1y2-6y+9
= 8x-8y-24=0
= x-y=3
(iii) Let the point P(x, y) be equidistant from two points
A(@+b,b-a)and B(a—-b,a + b).
= PA =PB

5. (i

= PA? = PB?
= @+b-xP?+{b-a-yy
=@-b-x2+@+b-y)>
= a2+ b+ x% + 2ab - 2ax - 2bx
+ 1 + a® + y?> - 2ab + 2ay — 2by
=a? + b? + x> - 2ab + 2bx - 2ax
+a% + b? + y? + 2ab — 2ay - 2by
= —2ax - 2bx + 2ay - 2by
= 2bx — 2ax — 2ay — 2by

= 4ay = 4bx

= bx =ay (Dividing both the sides by 4)
(iv) Given that PA =PB

= PA? = PB?

= (B5-2P+B-yP=0C-2P+Q2-yp
= x2+25+10x + > +9 -6y
= +49-Mx+ 2 +4-4y

= 10x + 34 — 6y = —14x + 53 — 4y
= 24x =2y + 19
= 24x -2y =19
= 24x -2y -19 =0
(v) Given that PA =PB
= PA? = PB?

= (@-1P+y-47=@+1)7+ @y -27?
= x2-2x+1+1y>-8y+16
=2+ 2x+1+y2-4y+4
= 4x+4y-12=0
= x+y-3=0
which is the required relation.

=

Let the point on the x-axis be (x,, 0)
Then, d, = distance between (x, 0) and (7, 6)

= Y =7)° + (0-6)
= J(x,-7)*+36

and d, = distance between (x;, 0) and (-3, 4)
= J(x +3)F +(0-4)?

= J(x; +3) +16

d, =d,

i} = d3
= xf —1dx, +49+36 = xf +6x, +9+16
= 20x, -60=0
= x, =3

.. The required point is (3, 0).
(i) Let the point on the x-axis be (x;, 0)
Then, d, = distance between (x,, 0) and (5, -2)

= J(x, -5)* +2

= (x; -5 +4



and d, = distance between (x,;, 0) and (-3, 2)

= \/(xl +3)* +(0-2)

= J(x;+3)* +4
d, =d,
d? = ds
= xf —10x, +25+4= 2] +6x,+9 +4
= 16x, - 16 = 0
= x, =1

The required point is (1, 0).
(iif) Let the point on the x-axis be (x,, 0)
Then d, = distance between (x;, 0) and (2, -5)

= J(x; —2)° +5

= J(x;, -2 +25
and d, = distance between (x,, 0) and (-2, 9)

=l + 2)2 + (—9)2

= J(x +2)* +81

dy =d,

d? = d3
= xf —4x, +4+25= 2] +4x, +4+81
= 8x, +56 =0
= X, =-7

The required point is (-7, 0).

6. (i) Let us take a point on x-axis P(x, 0) such that it is at
a distance of 2v/5 from a point A(7, 4).
ie. PA = 2J5

PA2 = (2V5)* =20

(7-x?%+(-4-0%=20

49 — 14x + 22 + 16 = 20
¥ -14x +45=0

¥ -9x-5x+45=0

x(x=9)-5(x-9)=0

x-9 x-5=0
x-9=00rx-5=0

x=9orx=>5

L e

Hence, there are two points on x-axis namely, (9, 0)
and (5, 0) such that their distance from the point
(7, -4)is 2J5 .

(if) Let the point on x-axis be P(x, 0) and the other given
point be Q(5, —4).

Then, PQ = \/(5-x)+(~4-0)2
= 25-10x +x2 +16
= Jx%-10x + 41

= \/x2—10x+41 =5

Squaring both the sides, we get
X% —10x + 41 = (5)2 = 25
¥ -10x+16=0
-8 -2x+16=0
x(x -8 -2(x-8) =0
x-8)(x-2)=0
x-8=0o0rx-2=0

x=8orx=2

L

Hence, the points on x-axis are (2, 0) and (8, 0).
(ii7) Let the required point be (x;, 0)

Then,

d, = distance between the points (x,, 0) and (5, -3)

= J(x; =57 +9
Given that d =5
d? =25
= (x, =52 +9=25
= xlz -10x;, +9=0

= x12 -9, -x,+9=0
=>x0-9-100x-9=0
= -9 -1)=0

Either x, -9 =0

or x,-1=0

= x=9
= x=1
.. The required points are (1, 0) and (9, 0).

7. (i) Let the point on the y-axis be (0, y,)

Then d; = distance between (0, ;) and (-5, 2)
= 5+ (1 -2
and d, = distance between (0, y,) and (9, -2)
= 9%+ (y; +2)
d, =d,
d? = ds
= yi 4y, +29 = yf +4y, +85
= 8y, = -56
= Yy =7
.. Required point is (0, -7).
(i) Let the required point be (0, v,)
Then according to the problem,

Distance between (0, ;) and (-3, 4) is equal to that
between (0, y;) and (3, 6) i.e.

O0+3+ 1y, —4*=0-32+(y, -6
= 9+ Yy} -8y, +16=9+ y7 — 12y, + 36
= 4]/1:20
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.. The required point is (0, 5).

= =5

(iti) Let the required point be P(0, y;). A be the point
(5, —2) and B be the point (-3, 2).

Then given that PA =PB
= PA? = PB?

= (0-52+ (@ +272=(0+30+ (y,— 2)7?
= 25+ yf +dy, +4=9-4y, +4+ y}
= 8y, = -16
= Yy, =2

The required point is (0, —2).
(iv) Let the required point be P(0, v,).

Then given that PA =PB

= PA? = PB?

= (0—6)2+(}/1—5)2:(0+4)2+(y1—3)2
= 36+ y; — 10y, +25=16 + yf -6y, +9
= 4y, =61 -25=36

= ¥, =9

The required point is (0, 9).

8. Let the point on y-axis be P(0, y) and the other given point

be Q(-8, 0). It is given that
PQ =10
PQ? = (10)? = 100
(-8-10)2+ (0-y)* =100
64 + > = 100
y2=100—64=36
y=%2+36 =x6

L A

Hence, the coordinates of points on y-axis are (0, 6) and
0, -6).

. Q(2-5)

R(-3, 6)
Let y-coordinate of point P = a
then x-coordinate of point P = 24
P (24, a)
We know, PQ = PR
J(a-27+(a+5) = \/(2a+3 +(a-6)?
On squaring both the sides we get
(2a =22+ (a + 5% = (22 + 3)*> + (a - 6)
402 + 4 -8a +a*>+ 25+ 10a
=4+ 9+ 12a + a*> + 36 — 122
2a +29 =45
20 =16
a=38
.. Coordinate of P are (16, 8).

10. Let the two points be A(x, 1) and B(2, 3).

en, AB =14
AB? = 42

AB? =16
2-x2+@B-12=16
4-dx+x>+4=16

R =

2-4x-8=0
—(~4) £/ (-4)? —4x1x (-8)
= X =
2x1
4+ [16+32
- - 2
. 4348 4443
T2 2
= =2+2J3
11. Given that AB =10
= AB? = 102 = 100
=  (B-11)2+ (-1 -y)? =100
=>64+1+1y2+2y-100=0
= P +2y-35=0
_ 2+42% +4x35
Y 2x1
_ 24144
2
_2E12 5

2
The required value of y is 5 or —7.

12. (i) Let the x coordinate of the point P be x. Then the y
coordinate of the point P will be 2x.

Let the point (2, 3) be A.
Then, AP =~ 10

AP? = (V10)?

(x-22+@2x-32=10

¥—dx+4+42-12x+9=10

5x2-16x +3=0

5x2-15x —x+3=0

5x (x -3)-1(x-3)=0

(x-3)(5x-1)=0
x=3=0o0rb5x-1=0

L L R

1
=3 = —
x or x 5

U

Hence, the required point may be (3, 6) or (%, %)
(if) Let the ordinate of the required point be y.
Then the coordinate of the required point is (2, y).

Now, (5-2)* +(1-y)* = 3J5

Squaring both the sides, we get
9+1-2y+y?>=45



¥ -2y-35=0
Y¥-7y+5y-35=0
yy-7)+5@y-7)=0
Y-7w+5=0
y-7=0o0ry+5=0

LU s U Ul

y=7ory=-5
Hence, the ordinate is 7 or — 5.

(iif) Since the abscissa of the point A(x, y) is x and given
that A’s ordinate is thrice of its abscissa,

The coordinates of A are (x, 3x).

AB = V41
= AB? =41
= (x+4)2+(Bx-7)2%=41
= 2 +16+8x + 9% +49 -42x - 41 =0
= 1002 - 34x +24 =0
= 5x2—-17x +12 =10
= 5x2—5x—12x +12=0
= Sx(x-1)-12(x-1)=0
= -1 (Bx-12)=0
= x:10rE
5
36
= y=30r€
Hence,x =1, y=3orx = %,y: %

13. Let the abscissa of the other end be x. Then the coordinates

of the other end are (x, 3).
The distance between the two ends A(5, -2) and B(x, 3)

1S
AB = v (x=5)% +(3+2)
= Jx?-10x+25+25
= 22 =10x + 50

But AB=13

. Jx2—10x+50 =13

Squaring both the sides, we get
x% = 10x + 50 = (13)? = 169
¥ -10x-119=0
¥ -17x+7x-119=0
x(x-17)+7(x-17) =0
x-17)(x+7)=0
x=17=0o0rx+7=0

x=17orx=-7

R A

So, the abscissa is -7 or 17.

14. According to the question, the two points are A(0, 5) and

B(-3, 1).

15.

So, AB = 4 (-3-0)% +(1-5)
=.J9+16

= V25 = 5 units
Let the coordinates of the required point be P(x, y).
Then, we have AP = BP = CP
= AP? = BP? = CP?
Now, AP? = BP?

= @-52+W-12=@x+3)2+{y+7)7?
= 2-10x+25+12-2y+1
=22+ 6x+9+ 1%+ 14y + 49

= -l16x — 16y = 32
= X+y=-2 (1
Also, BP? = CP?

= @+3P+Y+72=x-72+ @y + 1)
= x+6x+9+1y2+ 14y +49
= -ldx+49+ > + 2y + 1

= 20x + 12y = -8
= 5x +3y =2 ...(2)
Equation (2) — 3 times equation (1) gives
2x =4
= x=2

Putting x = 2 in equation (1), we get

2+y=-2
= y=-2-2
=-4

Hence, the coordinates of the required point are (2, —4).

16. (i) Let the three given points be A(-1, -1), B(2, 3) and

C(8, 11).

AB =  (2+1)> +(3+1)
=J9+16
= 25 =5 units

BC =  (8-2)%>+(11-3)?

= J36+64

= 100

= 10 units
and AC = \/W

= J81+144=225 =15

5+10=15
ie. AB + BC = AC

Therefore, the given points are collinear.
(i)) Let the three given points be A(8, 7), B(6, 4) and

C(0, -5).
AB = + (6-8)2 +(4-7)?
=449 = \/1_3 units

Then,

Since

Then,
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BC =  (0—6)2 + (-5—4)? = V73 units

- J36+81 and PR = + (4+3)? +(6-2)

= V117 units - J49+16
AC =  (0-8)* +(-5-7) = J65 units

= J64+144 Since, V2 +v65 = V73

= v/ 208 units ie. PQ + PR # QR

Therefore, the three given points are not collinear.

Since, v 13 ++/ 117 = +/ 208
ie. AB + BC = AC

Therefore, the given points are not collinear.

For Standard Level

18. Let H (2, 4) be the house B(5, 8) be the bank, S (13, 14)
be school and O(13, 26) be the office, all the coordinates

7 .
17. (i) Let the three given points are A(-5, 2), B [—3, Ej and be in km.
0(13, 26)
C(, 8).
7 2
Then, AB= [ (-3+57%+ (5 - 2)
= / 4+ 2
4
_ [16+9 _ [25 S(13, 14)
- 4 4
= g units B(5, 8)
732
BC = ,| (3+3)? +[8—§)
H(2, 4)
81 5 5
=36+ Then HB = \/(2-5)" +(4-8)° km
_[144+81 _ [225 =+9+16 km
Vo4 V4 = /25 km =5 km
15
= units BS = \/(5-13)> + (8-14)? km
and AC = J(B+52+B-27 = 64+ 36 km
T = +/100 km
= VOET =10 km
= /100
0w SO = (13 -13)% + (14 - 26)°
= units
. 5,15 5+15_20_, = V12* km
mee oty T T T T =12 km
te. ABTBC=AC and OH = \/(13-2)* + (26— 4 km
Therefore, the given three points are collinear.
(if) Let the three given points are P(-3, 2), Q(-4, 3) and = V112 + 222 km
R(4, 6). = 121+ 484 km
Then, PQ = | (-4+3)2+(3-2) = J605 ~24.6 km
= J1+1 = V2 units Hence, the distance of Ayush’s bank B from his house H
is HB = 5 km, that of his daughter’s school S from the
QR = + (4+4)* +(6-3)* bank B is BS = 10 km, the distance of his office O from
JeaTo his daughter’s school S is SO = 12 km and the distance
= V64+9 of his office O from his house H is OH = 24.6 km.



19.

20.

21.

22.

Total distance travelled = (5 + 10 + 12)km = 27 km.

Also, distance between his house from his office
=24.6 km.

Required extra distance travelled by Ayush
= (27 - 24.6)km = 2.4 km

Let the points A (5, 4) and P (x, y) be equidistant from
the point B (4, 5).

ie. AB =PB

= AB? = PB?

= @A-52+G-42=@A-22+G-yP

= 1+1=16-8x+x%+25-10y + 12

= x2+12-8x-10y+39=0
Since the abscissa x and the ordinate of the required point

are the same, hence we assume that the coordinates of
the required point as P(x, x).

Then since PA =PB
. PA? = PB?
= (x+ 62+ (x—4)2=(x—-272+(x +8)?

= ¥+12x+36+x>-8x+16
=x2—4x + 4+ 2%+ 16x + 64

= 12x-8x+4x-16x=64 +4-16-36

= -8x =68 -52=16

= x=-2

Hence, the required point is (-2, -2).

Let the point on the y-axis be P(0, ).

Then, AP = + (0-5)2 +(y—2)?
and BP =  (0-8)? +(y - 8)

According to the question,
4J0-57+(y-27 = 2] 087 +(y-8)

= 425+ —ay+4 = 2/64+12 — 16y +64

— 2P -4y+29 = P16y +128

Squaring both the sides, we get

402 - 4y + 29) = > - 16y + 128
= 4% - 16y + 116 = y*> — 16y + 128
= 3y? =12
= =4
= y==2

Hence, the coordinates of the required point on y-axis is
0, 2) or (0, -2).

Let the point on the y-axis be P(0, y) and the given points
are A(6, 7) and B(4, -3).

AP = [ (0-6)? +(y—7)
= 36+y>—14y+49
= Jy? 14y +85

Then,

23.

and BP =  (0-4)2 +(y+3)
= ,/16+y2+6y+9
=y +6y+25
But AP:BP=1:2
. AP 1
BP 2
Jy2-14y+8 1
= ——_ =
JyP+ey+25 2

= 2y*-14y+85 = P +6y+25
Squaring both the sides, we get
402 - 14y + 85) = y* + 6y + 25

= 42 - 56y + 340 = y* + 6y + 25

= 32— 62y +315=0

= 3y* — 35y — 27y + 315 =0

= y@By —35) -9y - 35) =0

= Gy-35wy-9=0

= 3y-35=00ry-9=0
35

= y:gory=9

Hence, the required points on the y-axis is (0, 335) or

0, 9).

We plot the points A(-5, -2) and B (4, —2) on a graph
paper. Clearly, the line segment AB is parallel to x-axis,
since AB is at a distance of 2 units from the x-axis in the
negative direction of the y-axis. It P be the mid-point of

AB, then the coordinates of P are (%(—5 + 4),1(—2 - 2))

(22) 2

Since the point Q lies on the perpendicular bisector of AB
and on the x-axis, hence, the required coordinates of Q

. 1
will be (_E'O)'

AY
12
+1
D 432l 12 3 408
o o~
| 11 |
1 1
1 |_ 1
A P|—2 B
(-5,-2) 1-3 (4, -2)

Again, since PQ is 1 AB and P is the mid-point of AB,

AQAB is an isosceles triangle with QA = QB and O
being the origin.
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EXERCISE 7C
For Basic and Standard Levels
11
1. Let the three vertices of the triangle be A(1,-1), B (_EI E)

and C(1, 2).

1 (1 2
= —-1| +|=+1
Then, AB ( > j (2 )

2
3 3 =
= 2% (Ej = E 2 units

AC = (1-12+(2+1)
= 0+(3)?

= V(3 =3 units
= AB = BC
The two sides of the given triangle are equal, the
triangle is an isosceles triangle.
2. Let the third vertex be P(x, y). Also, let the two given
vertices are A(-2, 5) and B(4, -1).

Then, AP =y (x+2)* +(y-5)

= P +dx+a+y’ 10y +25

= 22 +2 +4x—10y +29

BP = \ (x—4)% +(y + 1)

= \/x2—8x+16+y2+2y+1

= 2+ —8x+2y+17
AB = y (4+2)? +(-1-5)?
= V(6 +(-6)*

= J36+36

=72 =62 2 3V2
So, the equal sides are AP and BP
ie. AP = BP
= AP? = BP?

= 2+ + 4 -10y +29 =22+ > - 8x + 2y + 17

12x - 12y +12 =0
x-y+1=0
y=x+1 ..(D)
AP = 32
AP? = (3V2)" =18
¥+ 2 +4x - 10y +29 =18
¥ +y?+4x-10y +11=0
¥+ x+1)2+4x-10(x +1) + 11 =0 [From (1)]
W+ +2x+1+4x-10x-10+11=0
202 —4x +2=0
-2x+1=0
(x-12=0
x=1

> oUu oy
o

L O I VR VY

Therefore, y =x+1=1+1=2
Hence, the third vertex is (1, 2).

5. () AB =  (-2-12)* + (6-8)*

= J(-14)% +(-2)% = J196+4

=200 = 10\/3 units
BC =  (6+2)*+(0-6)
= J®)?+(-6) = J64+36

= V100 = 10 units
AC =  (6-12)2 +(0—8)?

=\ (-6)? +(-8)?
=V 36+64
= v 100 =10 units

AB? = (10v/2)* =200

BC? = (10)> = 100
and AC? = (10)*> = 100

BC2 + AC? = AB?

Therefore, A, B and C are the vertices of a right-angled

Now,

triangle.

(if) Let the three vertices of the triangle be A(7, 10), B(-2, 5)
and C(3, —4).
Then, AB = y(-2-7)? +(5-10)2

= (97 +(-5)
= J81+25 = V106 units

BC = \/ (3+27 +(~4-5)

=/ (5)* +(-9)
= m = \/m units
AC = [ (3=7)2 +(=4-10)?

= (=4)2 +(~14)?




= J16+196
= + 212 units
Since, AB = BC

So, AABC is an isosceles triangle.

Now, AB? = (V106)* = 106
BC2 = (+106)* =106
and AC? = (V212)* =212

Since, AB? + BC? =106 + 106 = 212 = AC?
So, AABC is a right-angled triangle.
Hence, the given triangle is an isosceles right-angled

triangle.
AB =  (5-6)2 +(-2-4)?
= J1+36 = /37 units
BC = \ (7-5)% +(-2+2)?

= J@?2+(00 =2 units
AC = (767 +(2-4)

= (1) +(-6)

=J1+36 = + 37 units
Since, AB = AC
Therefore, AABC is an isosceles triangle.
Now, let the mid-point of BC be D.

5+7 2-2
Then, the coordinates of D are (L, 7) , l.e.
6,-2). 22

So, the length of the median
AD = 4 (6-6)> +(-2—4)?

= V(0% +(-6)*

= V36 =6 units
(iv) The vertices of the triangle are P(-5, 4), Q(-1, -2) and
R(5, 2).
P(-5, 4) S(x, )
Q(-1, -2) R(5, 2)

Then, PQ= y (-145) +(-2-4)?
- V#2167 = V16436 = V52
QR =  (5+1)*+(2+2)
- V6242 = V36416 = V52

RP = (5452 +(2-4) = V10> +22
= 104
PQ = QR = PQR is an isosceles triangle.
Also, PQ? + QR? = PR?
= PQR is a right-angled triangle.
Hence, POR is an isosceles right-angled triangle.
Now, let S be the fourth vertex with coordinates (x, y).
For PQRS to be the square, we must have
PQ=QR =RS=PSand PR = QS.
Now, PS = SR
= PS? = SR?
=  (x+52+y-4>=x-52+@y-2)7?
= x2+25+10x +y*>+ 16 -8y
=x2+25-10x + > +4 -4y

= 20x — 4y = -12
= 5x —y=-3 ...(1
Now,
PR = QS
= PR? = Q$?
= (BG+5+Q2-42=@x+12+ @y +2)?
= 102+22=x2+1+2x+ > +4+4y
= PP+ 20+4y+5-104=0
= P+ +2x+4y-99=0
= 22+ (Bx+32+2x +45x+3)-99 =0

[Using (1)]

=22+ 252 +9+30x +2x + 20x +12-99 =0
= 26x2 + 52x - 78 =0
= ¥ +2x-3=0
= ¥ +3x-x-3=0
= x+3)(x-1)=0
= x=1
or x=-3
So, from (1), y=5x+3

whenx=1,y=8
when x =-3, y =-12

Since S(-3, —12) does not satisfy the condition of a
square.

The coordinates of S are (1, 8).

4. Since, in AABC, ZABC = 90°, hence by Pythagoras’ theorem,
we have

C(=2, 1)

90°

B(2, —2) A(5, 2)

| Answosp areulpioo)
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AC? = AB? + BC?

2 2
(G+22+Q2—tP=(2=52+(2-22+ (2 +2) and BC = \/(3+3‘/§) +(3-33)

=
+E2- 1ty = J2(9+27)

= 9+4+£2-4t=9+16+16+4+ 2+ 4t

= 53 - 4t = 45 + 4t =72

= 8t=53-45=8 = 6\2

= t=1 AB =AC =BC

which is the required value of t. oo AABC is an equilateral triangle and the given

points are its vertices.

6. The vertices of the right-angled triangle with angle R =
right angle are P(12, 8), Q(a, b) and R(6, 0).

= \/(Xz - Xl)2 +(12 —.1/1)2 P(12, 8)

5. (i) The points are A(a, a), B(-a, —a), C(~v/3 4, /3 a)
Distance between A and B

= |/ (-2a)* +(-2a)
= 4a% +44°

= + 84°

=22 R(6, 0) H Q(a, b)
=2J2a

Distance between B and C

Then by Pythagoras” Theorem, we have
- . PR? + QR? = PQ?
= (=21 + (2 -1) = [(12- 62+ (8 071 + [(6 - a + (0 - ]

_ _ 2 _ B2
= (Vo af +(VEara) o e

= 6+8+6-a?+b=(12-0a)?2+(8-b)?
_ \/3u2+u2—2\/§a2+3a2+a2+2\/§a2 = 36+64+36+a2—12a+ b
=144 + 4% - 24a + V> + 64 - 16D
=V 8a® - 72 — 120 = 240 — 16b + 144
=2yJ2a = 120 + 16b = 144 — 72
Distance between C and A = 12a + 16b =72
_ \/(xz—x1)2+(y2—y1)2 = 3a + 4b = 18.
7. A4,7)
= \/(—\/ga—a)2+(x/§u—a)2 B (. 3)
C (7, 3)
2, 2 2 2, 2 2
= \/311 +a*+23a% +3a> +a*> -2 3a B (p—4)2+16
- V82
-2J2a BC =y (p-7)" +(0)’
We haveAB= BC = CA AC = (3)2 +(4)2

Hence it is an equilateral triangle and A, B and C are
vertices of it.

(if) Let A(-3, -3), B(3, 3) and C(-3v3,33)

Since ABC is a right-angled triangle

: AB? + BC? = AC?
p-42+16+@p-772=25

AB = \/(_3_3)2 +(-3-3) P2+ 16— 8p +16 + p? + 49 — 14p = 25

2p* - 22p + 81 =25

= J36+36 =72 207 2 +56 0

= 6\2 P2~ 11p +28 = 0

AC = \/(-3+3J§)2+(-3—3J§)2 pr-dp-Tp+28=0

plp-4 7(p-4=0

= 209+27) = V72 p-4H@-7=0
=4,7

- 6\2 p==



p cannot be 7 hence we will reject it as it does not satisfy

2 2
the condition. = \/ X2 —6x+9+y*-2J3y+3

- p=4 = \/x2+y2—6x—2\/§y+12
8. AB = \ (4-0)% +(0-0)
and AB = \ (3-0)*+(3-0)
=+v16+0 = V16 =4 \/
\/ﬁ =9+3
=4 (@-4)+@®-0
BC ( )" +( ) - J12
= Va®-8a+16+b? But, AABP is an equilateral triangle.
and AC = ’((1—0)24-(17—0)2 SO, AP = BP = AB
= AP = BP
=\ le +b2 2 2 2 2
= \/x +y :\/x +vy f6x72\/§y+12
Since AABC is an equilateral triangle,
‘e AB = BC = AC Squaring both the sides, we get
= AB = BC R+ =22 42— 6x— 203y +12
- 4= a?®-8a+16+1> = 6x+243y =12
Squaring both the sides, we get = J3x+y =23
-2 2
16=a>-81+16+b (1) - y= 243 -3x )
Also, BC = AC Also, AP = AB
— Va2 -8a+16+1% = \ a? + 1> = Jriey? = V12
Squaring both the sides, we get Squaring both the sides, we get
@ —8a + 16 + 1? = a® + 1? 2rp=12
= Ba+16=0 = 2+V3-V3)? =12 [From (1)]
- fa=16 = 2+12+32-120=12
= g=E=2 = 42 -12x =0
R s = 4 -3)=0
Putting the value of a in (1), we get N t=0orr-3=0

16 = (22 - 8(2) + 16 + I?

16=4-16+16 + I? From (1)
2 _

=12 y=243-V3%0 = 23

- b==x2/3 or y=2\/§7\/—3><3=7\/—3
0. AB =/ (—4+5)* +(-2-6)

x=0orx=3

U

U

Hence, the third coordinates are (0, 2.3 yor (3, — J3 )
= V1+64 = V65 (1) Let ABC be an equilateral triangle with A(x,, y,),
BC = (7+4)2 +(5 +2)2 B(0, -3) and C(0, 3).
C(0, 3
=+ 121+49 = V170 &

AC = / (7+5)% +(5-6)>
= J144+1 = J145 T Alxy, y4)
Since AB = BC = AC

So, AABC is a scalene triangle.
10. (i) Let the coordinates of the third vertex be P(x, y) and B(0,-3)

the two given vertices be A(0, 0) and B(3,v/3). Now AB = \x} +(y; + 3)2

_ \/ﬁ
Then, AP =  (x-0?+(y-0) AC = {3 +(n
_ 2 2
=Xty and BC = (3"'3)2 =6

BP =  (x=3)2 +(y—v/3) AB? = AC2 = BC2

|

j‘

=
(S
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= xf o+ (g +32= xf +(y,—3)2=36

When x7 + (y, + 32 =xf + (y, - 3)2

then 4y, x3=0
' ¥, =0
AC2= % +9
=BC2 =36
= X2 =36-9=27

x, = /27 = £33
o The required coordinates of the third vertex is
(33,0 or (-343,0).
(iii) Let the third vertex be C(x,, y,)
and the given vertices are A(4, 0), B(4, 0).
AB = AC = BC
= AB? = AC? = BC?
(4 +472=(x, +4*+ ylz
S
When (x, + 4)* + v o= (v, — 4% + vi
then 4, x4 =0
= x, =0
. From (v, + 4 + v =64
We get 16 + ylz =64
= yi =48
= y' = 443
The required coordinates of the third vertex
are (0,4x/§) or (0,—4\/5).

(iv) Let A(4, 3) and B(4, 3) be two vertices of the equilateral
triangle and let C(x;, y,) be the third vertex of this
triangle.

A (-4, 3)

then AB = AC = BC

AC =BC
= AC? = BC?
= (0 + 42+ (y, — 3P = (v, — 9% + (v, - 3)
= Xt +8x, +16= xf —8x, + 16
= l6x, =0
= x, =0
Again, AC = AB
= AC? = AB?
= 4+ (y, -3 =64
= (y, - 37 = 48

vy, -3= +44/3

= Y = 3i4\/§

The coordinates of the 3rd vertex are (0,3 +443 )
or (0,3-443).

Now, 3 + 4v/3 ~99and 3 - 443 ~-4
.. The point (0, 3 + 43 ) will lie above the x-axis and
0,3 - 43 ) will lie below the x-axis and hence, the

AABC will contain the origin within it when C lies
below the x-axis.

Hence, the required coordinates of C are (0, 3 — 43 ).

(v) Let the third vertex of the equilateral triangle be
P(x, y).
The other two vertices are A(0, 0) and B(3, 0).

Then AP = (x—00 +(y—0)
BP = (x-3)2 +(y -0

N

and AB = y (3=0)2+(0-0)?

=v9+0 = \/6 =3
But, AABP is an equilateral triangle,
ie. AP = BP = AB.
= AP = BP
= 22y = P —exr9+y?

Squaring both the sides, we get
P+ =xt-6x+9+ 12

= -6x+9=0
= 9 = 6x

9 3
= =572
Also, AP = AB
= 4y’ =3



Squaring both the sides, we get
+y2=03)2=9
= +yr=9

3
Putting the value of x = 5 we get

2
3 2
_ + =
(2j v=9
9 36-9 27
2_9g_2 _ P77 _ 2
- Y 4 4 4
B N
y==7
Hence, the coordinates of the third vertex are (2, 3\43]
3 -3J3
or |—,——|.
2 2
(vi) Since AABC is an equilateral triangle, so AB = BC
=CA=a
Y A
A
1
1
1
1
1
1
i
1
- .
B(0,0) D C@ 0) X

Draw a perpendicular AD on BC.

a

Then, BD = —
en 2

So, in right AABD,

AD = v AB? - BD?

3
So, coordinates of vertex A are (;, \/z_a]. From the

figure, coordinates of vertex B are (0, 0) and coordinates
of vertex C are (g, 0).

Fulfilling all the given conditions, we can have three
more equilateral triangles alongwith their coordinates.

‘Y A
) B(0,0) D C(a,0)
% oN 1 /X
1
1
1
1
i
1
vy A(i, - ia)
2 2
Al i @ . Y A
27 2 N
1
1
1
1
1
i
X' D 0]B(0,0) X
C(-a, 0)
Y’ v
Y A
=0 5 o|B©0) R
N X
1
1
i
|
A _i,@ ' ,
( 2’2 a) Y
3
So, the coordinates of vertices of AABC are [; p % ﬂ] ,
(0, 0), (a,0) or E,—ﬁa ,(0,0), (a,0) or —E,ﬁa ,
2 2 2 2

(or 0)/ (_al 0) or [_Zl _\/fa) ’ (01 0)/ (_ar 0)~

11. Let the three vertices of the triangle be A(0, -1), B(2, 1)

and C(-2, 1).
Then, AB = y (2-02+(1+1)
=J4+4
= V8 = 2J2 units
BC = y(-2-27+(1-1)°
= J16+0
= 16 = 4 units
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12.

AC = \ (20 +(1+1)
=J4+4
- J8
= 2J2 units
AB = AC = 2J/2 units
So, AABC is an isosceles triangle.
Also, AB? + AC2 = (2 2)% +(22)?
=8+ 8=16 = BC?
= AABC is a right angled triangle.

Since,

Hence, AABC is an isosceles right-angled triangle.

Let the coordinates of the circumcentre of the triangle be
O(x, y) and the vertices of the triangle be A(3, 7), B(0, 6)
and C(-1, 5).

AO = y (x -3 +(y-7)

= 2 —6x+9+y2 — 14y +49

Then,

= \/x2+y2—6x—14y+58
= AO? = x% + 2 - 6x — 14y + 58

BO =  (x—=0)* +(y—6)*
= 2 +y?—12y+36

= BO? = x2 + 4 - 12y + 36
CO =\ (x+ 1) +(y-5)

= 2 42x 41412 —10y+25

= 2yt +2x-10y+26

= CO?=x2+y?+2x— 10y + 26
But, AO =BO =CO
= AQ? = BO? = CO?
= AQ? = BO?
= +y?P-6x-14y +58=x>+1y> - 12y + 36
= —-6x -2y +22=0
= SBx+y=11 ...(1)
Also, BO? = CO?
= 2+ yP-12y +36 =x2 + >+ 2x - 10y + 26
= 10 = 2x + 2y
= x+y=5 ...(2)
From equations (1) and (2), we get
3x+y=11
x+y=5
2x=6
6
= =3 =3

Putting x = 3 in equation (1), we get
3x3+y=11=>y=11-9=2

Hence, the coordinates of circumcentre are (3, 2).

Now, circumradius = BO =  x? +y* —12y +36

13. We have

- JB2+(2*-12x2+36
= J9+4-24+36

= +25 =5 units

AB = \/(-1 -2)* +(2-5)

AC = (-1-3)* + (2 - 6)?

BC = (2-3)% + (5-6)
=V1+1

(1,2)

342 B 2 C
2, 5) (3, 6)

We see that

AB + BC = 342 ++2

= 42
= AC

Hence, A, B, C are collinear.

14. Let the four given points be A(0, -1), B(2, 1), C(0, 3) and

D(-2, 1).
Then,

Also,

and

AB = y/ (2-0)2 +(1+1)?

=JV4+4 = V8 = 22 units
BC = {(0-2?+(3-1)

=V4+4 = V8 = 2J2 units
D = J(2-02+(1-37

=J4+4 = V8 = 2J2 units

AD =  (-2-0)2 +(1+1)
:\/4+ :\/§:2\/§ units
AB =BC =CD = AD = 2v/2 units

AC = /(0-0)2 +(3+1)?
=+J0+16

=+ 16 =4 units

BD =  (2-2% +(1-1)
=+J16+0



16 =4 units
AC =BD

Therefore, ABCD is a square.
i.e. the given four points are vertices of a square.
15. (i) We have

AB= \J(1-5)"+(2-4)* =J16+4 = 2.5

BC= \(5-3)% +(4-8)> = VA+16 = 20 = 2.5
CD:\/W=J16—+=@=2J§
DA=(-1-17 +(6-2)? = VA+16= 20 = 25
AC=(3-1)+(8-2)° = VA+36 = V40 = 2410
BD:JW=\/F:\/E=2\/E

Hence, AB = BC = CD = DA and AC = BD.
A(1, 2) B(5, 4)

D(-1, 6) C(3,8)
Hence, all sides are of equal length and the two
diagonals are also equal.

Hence, the figure ABCD is a square and so the given
points are the vertices of a square.

(i) We have
AB=(3-07+(2-5? =9+9 =32
BC= (0+3)2+(5-2) = V9-9 = 32

CD=\/—3—O +(2+1)° =9+9 =32
_ 555

DA = (0-3) + (-1 ) = 32
AC= \(3+3) + = 6? =6
BD = {(0-67 +(5+1) = V6 =6

A, 2) B(0. 5)

D(0, —1) C(-3,2)

~ AB = BC = CD = DA, i.e. all sides are of equal
length and AC = BD, i.e. the two diagonals are of
equal length.

ABCD is a square, i.e. the given points are the vertices
of a square.

(7ii) We have

AB=(3-6)"+5% = 9+25 = 34

BC = (6-1)*+(0+3)* = V25+9 = /34
D= (-2-12 +(2+3)* = 9+25 = 34
*+(2-5) =J25+9 = 34

DA = (-2-3)

AC= (3-17+(5+3)" = Ja+64 = 68
68

BD = \J(3-1) +(5+3)° = J4+64 = 68
A3, 5) B(6, 0)
D(=2, 2) C(1,-3)

AB =BC =CD = DA, i.e. all the sides are of equal
length and AC = BD, i.e. the two diagonals are of
equal length.

. ABCD is a square and so the given points are the
vertices of a square.

16. (i) Let the given points be A(3, 2), B(11, 8), C(8, 12) and

D(0, 6).
Then, AB =  (11-3)% +(8-2)?

= V(8 +(6)
= J64+36 = V100 = 10 units

BC = y (8-11)2 +(12-8)?
= (37 + @)
=V9+16 = V25 =5 units

CD = \ (0-8)% +(6-12)
= J64+36
= 100 = 10 units

AD = { (0-3)? +(6-2)2

(-3)° +(4)°
-J9+16
= V25 =5 units
Also, AC = J(B-32+(12-27

= | (5)% +(10)
= J25+100 = /125 units
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iif) A(2,-2), B(14, 10), C(11, 13) and D(-1, 1) are four given
and BD = 4 (0-11)* + (6 -8) ( péint& ( ( &

=V (F11)% +(-2) Then, AB =  (14-2)% +(10+2)?

=J121+4 =144 +144
= J125 units = J2x144 = 122 units

= In quadrilateral ABCD, 2 2
AB = CD = 10 units BC = J(U1-147+(13-10

and BC = AD = 5 units. =/ (=3)* +(3)?

i.e. the opposite sides are equal. = J959 = J18 = 3V2 units
Also, the diagonals,

AC =BD = V125 units

CD =  (-1-11)% + (1-13)?

Hence, the given points are vertices of a rectangle. _ (_12)2 . (_12)2
(if) Ig(egt t:ge given points be P(0, -1), Q(-2, 3), R(6, 7) and N cyrysyy
. = J2x144 = 12J2 units
Then, PQ =  (2-0)% +(3+1) J2x14
= J4+16 and AD =  (-1-2)? +(1+2)
= V20 = 25 units - J9+9
= J18 = 3J2 unit
OR = 4 (6+2)* +(7-3)? units
_ J6i116 Also, AC = {(11-22 + (13 +2)2
= V80 = 45 units = /81+225
RS = \ (8-6)*+(3-7)? = V306 units
_ Ji:16 and BD =  (-1-14)* + (1-10)*

_ J20 = 2J5 units = (-15)% +(-9)

and PS = / (8-0)2 +(3+1) = J225+81
- J64+16 = 306 units

In the quadrilateral ABCD,

=+ 80
AB =CD = 12V2 units
= 45 units
and BC = AD = 3V 2 units
Also, PR = y (6- 0)> +(7 +1)? i.e. opposite sides of the quadrilateral are equal.
=+ 36+64 Also, AC = BD = + 306 units
= J100 = 10 units i.e. the diagonals are equal.
q S @ 2)2 3 3)2 Hence, A, B, C and D are vertices of a rectangle.
= +2)"+(3-
an Q (iv) Let A be the point (1, 1), B be the point (-1, 5), C be
=+ 100+0 the point (7, 9) and D be the point (9, 5).
= V100 =10 units Then  AB= y(1+1) +(1-5)
In il 1P
the quadrilateral PQRS ~ Ji7116 = J20 = 245

PQ =RS = 25 unit
Q e BC = \(-1-7)2 + (5-9)?

and QR =PS = 45 units

i.e. the opposite sides are equal. = Je4+16 = V80 = 445
Also, diagonals, PR = QS = 10 units. CD = \/(9 -7 +(5-9)

i.e. the diagonals are equal. _ JiT16 = 20 - 25

Hence, the given points are vertices of a rectangle.



AD = (9-1)* +(5-1)

= J64+16 = /80 = 45

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

445 445

DO.5) 25 C(7,9)

-. We see that AB=CD = 24/5 and BC = AD = 4.5
.. Opposite sides of the quadrilateral ABCD are equal.

Hence, ABCD is a ||gm.

Also,  AC= {(7-1)*+(9-1)

=+36+64 = V100 =10

and BD = /(9 +1)° +(5-5)°
= J100 =10

Diagonals AC = BD

ABCD is a rectangle.
Also, area of the rectangle
= AB x AD

= 245 x 44/5 unit? = 40 units?

17. (i) AB = 4 (1-3)% +(1-5)?
= m = \/2_0 = 2\/3 units

BC=+(5-12+(B-1?% = J16+4

= J20 = 2J5 units

CD =  (7-5) +(7-3)*
=J4+16
= V20 = 25 units

AD =  (7-3)2 +(7-5)
= J16+4

= J20 = 25 units
AB=BC=CD = AD

A, B, C, D are vertices of a rhombus.

(i AB = (-5+3)% +(-5-2)?
=J4+49
= /53 units
BC = v/ (2+5)% +(-3+5)2
= \/49—4— = \/ﬁ units

CD = (4-2)% +(4+3)
= J4+49 = V53 units
AD = (4+37 +(4-2?
= J49+4 = /53 units
Since, AB =BC =CD=AD = 53 units

So, A, B, C, D are vertices of a rhombus.
18. Diameter of the circle = / (3+3)% +(4 +4)?

= 36+64
v 100

=10 units

Diameter

Therefore, radius of the circle = >

10 5 unit
= — =5 units
2

19. Radius of circle = +/ (6 —0)? + (8 —0)?
= J36+64

= +/ 100 = 10 units

20. The centre of the circle is at origin. So, its coordinates are

0(0, 0).
@ A9, 4

OA =  (-9-0)* +(4-0)?
= J/81+16 = V97 <10

So, the point (-9, 4) is inside the circle.
(i) B(-10, 0)

OB = +/ (-10-0)2 +(0—0)

:\1100+ :\/100 =10.

So, the point (-10, 0) is on the circle.
(@#i) C(0, 11)

OC = +/ (0-0)? +(11-0)?
= J0+121 = V121

=11>10
So, the point (0, 11) is outside the circle.
(iv) D(6, 8)

OD = +/ (6—0)* +(8-0)2
= J36+64
=100 =10

Hence, the point (6, 8) is on the circle.

21. Let the point to be proved as centre of the circle be
O(-1, 2) and the other four given points be A(-3, 11),

B(5, 9), C(8, 0) and D(6, 8).
So, OA =\ (-3+1)2 +(11-2)?
= J4+81 = /85 units
OB = v (5+1)?+(9-2)2
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22.

=+v36+49 = V85 units

OC = / (8+1)% +(0-2)
= J81+4 = /85 units

OD = +/ (6+1)> +(8-2)?
= J49+36

= +/ 85 units

Since, OA = OB = OC = OD and the points A, B, C and D
are on the circle. Hence, (-1, 2) is the centre of the circle.

Let the coordinates of the centre of the circle be O(x, y)
and the three given points through which the circle is
passing be A(0, 0), B(-2, 1) and C(-3, 2).

OA = { (0-x)* +(0—y)?
= ./x2+y2

= OAZ =2 + 12
OB =  (-2-x)* +(1-y)?

= \/4+x2+4x+1+y2—2y

Then,

= OB?=x>+y2+4x -2y +5

OC = { (-3-x+(2-y)

= Jo+r2+ex+a+y? -4y

= OC?=x2+y?>+6x—4y+13

Since, OA = OB = OC = radius

= OA? = OB? = OC?

= OA? = OB?

= Py =x2+ 1P +4x-2y+5

= 4x-2y+5=0 (1)
And OB? = OC?

>+ +4c-2y+5=x2+1> + 6x -4y + 13

= 2x +2y =8

= ~x+y=4 (2

From equation (2), y = 4 + x.

Putting the value of y in equation (1), we get
4x-2@4+x)+5=0

= 4&x-8-2x+5=0

= 2x-3=0

= X =

N w

3
Putting the value of x = > in equation (2), we get

—E+y—4:> —4+§—E
M TETYERT SR

. 3 11
Hence, the coordinates of the centre are (E' ?)

and

radius = OA = 4 x2 +y2

For Standard Level

23.

24.

25.

Let the three given points be A(6, 9), B(0, 1) and C(-6, -7).
AB =  (0-6)* +(1-9)*

= V36+64 = /100 = 10 units
BC = y (-6-0)2 + (-7 —1)2

= J36+64

= +100 = 10 units

Then,

AC = { (-6-6)% + (-7 - 9)*
= J144+256
— J400 = 20 units
Since, AB + BC = 10 + 10 = 20 = AC

So, points A, B, C are collinear, i.e. points A, B, C do not
form a triangle.

We have
AB=+22+22 =8 =22
DE = V4% +4% = 32 = 42
BC = V22 +2% = 8 = 242
EF = V42 +4% = 32 = 42

2

AC = \(2+2)" =4
and  DF= \(4+4)° =64 =8

AB _ 22 _ 1 BC _22 _1

DE ~ 4/2 2  EF 42 2
nd  AC _4_1

DF 8 2

AB _ BC _ AC _1

DE EF DF 2

AABC -~ ADEF

Let the coordinates of the opposite vertices A and C of
the square ABCD be A(1, —6) and C(5, 4). Since ABCD is
a square,



26.

S
A(1,-6) B(x, 1)
AB? = BC? and ZABC = 90°.
(o = 1%+ (y, +6)2 = (x;, - 52+ (y, - 47 ..(1)
and by Pythagoras’ theorem, we have
AB? + BC? = AC?
= (=124 @y, + 62+ (x, -5+ (y, - 47
=5-12%+(4+6)?
=16 + 100 = 116 .(2)
From (1), we have
—2x; + 12y, + 37 = = 10x; — 8y, + 41
= 8x, +20y,-4=0

= 2x+5y,-1=0

1-5
N x| = Tyl ...03)
Also, from (2), we have
xf -2x, +1+ yf +12y, +36 + xf —10x, + 25

+yi -8y +16=116

= 2x% +2y12 -12x, + 4y, -38=0
= 3+t -6x; +2y,-19=0 ..(4
. From (3) and (4), we get

1- 1-

( 45y1) - 6( 25%) +2y,-19=0
= 1-10y, + 25y} +4y} —12+60y, + 8y, - 76 =0
= 29y7 +58y, - 87 =0
= vi +2y,-3=0
= y12 +3y; -y, -3=0
= y(y; +3) =1, +3)=0
= -y, +3)=0
.. Either y-1=0 = y =1
Or $+3=0 = y, =3

1+15

7 8

. From (3), when y, = -3, then x, =

1-5 27.

and when y, =1, then x, = 5 = -2

The required coordinates of the remaining vertices
are (8, -3) and (-2, 1).

Let the four vertices of the rhombus be A(3, 4), B(-2, 3),
C(-3, -2) and D(x, y).

AB = \(-2-3) +(3-4)
=J25+1 = V26

Then,

- AB? = 26
BC =\ (<3+2)* +(-2-3)?
= V(17 +(-5)°
=J1+25 = V26

= BC2 =26
CD =  (x+32 +(y+2)?

= \/x2+6x+9+y2+4y+4

= \/x2+y2+6x+4y+13
= CD?=x2+1?+6x + 4y + 13

AD =  (x=3)> +(y—4)

= 22 —6x+9+12 8y +16

= \/x2+y2—6x—8y+25
= AD? = 2 + 12 — 6x — 8y + 25
Since, ABCD is a rhombus.
AB =BC =CD=AD
AB? = BC? = CD? = AD?
CD? = AD?
¥+ +6ex+4y+13=x>+y?-6x -8y +25
12¢ + 12y = 12
x+y=1 (1)
CD? = BC?
PHy2+6x+4y+13=26
¥+yP+6x+4y-13=0 (2
From equations (1) and (2), we get
2+ (1-x2+6x+41-x)-13=0
P+l+x2-2x+6x+4-4x-13=0
2x2-8=0
22 -4) =0
2x-2)(x+2) =0
x—-2=0o0orx+2=0

ezl 0 vl U@
S

L R

x=2orx=-2
(—ve value rejected)

From equation (1),

Whenx=2,y=1-2=-1

Hence, the coordinates of the fourth vertex of the rhombus
is (2, -1).

o) AB =\ (4-37+(5-0
= J1+25 = V26 units
= \/25—+ = \/% units
CD = y (-2+ 1) +(-1-4)
= J1+25 = V26 units
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AD =  (-2-3)% +(-1-0)?
= V25+1 = V26 units
Also,  AC =+ (-1-3)?+(4-0)
=J16+16
= /32 = 4J2 units
and BD = / (-2—4)% +(-1-5)*
J36+36 = [2x36

=642 units

Since, AB =BC =CD = AD = v 26 units
But AC = BD

and therefore, ABCD is a rhombus but it is not a
square.

1
Area of the rhombus = — x d, x d,

= N

= — x AC x BD

N

:%xuixwz

= 24 sq units
(ii) We have

&)}
1l

¥
(o)}

PQ= \(3-2) +(4+1)* = J1+2

Il
—
+
N
6]]

Il

QR = \(-2-3)*+(3-4)® = VB +1 = V26
V26

RS = \/(—3 +2)* +(2-3)

SP = \/(2+3)2+(—1+2)2 =J25+1 = 26
Also,

PR = \/(-2—2)2+(3+1)2 = J16+16 = /32

= 42
QS = \/(_3 —3Y +(-2-4)* =36+36 =72
= 62
P(2, -1) Q(3, 4)
S(-3,-2) R(-2, 3)

.. PQ = QR = RS = SP, i.e., all the sides of the
quadrilateral PQRS are equal. But the diagonals PR
and QS are not of equal length. Hence, the figure PQRS
is a thombus, but not a square whose diagonals are
of equal length.

Also, area of the rhombus = %x PR x QS

1
2
= 24 sq units

x 442 x 64/2 5q units

28. Diameter = \/(2 sin 0 + 2 sin 6)2 +(2cos0+2cos 6)2

= |/ (4in 0) + (4 cos 6)?

= \/16(sin?0 + cos? 0)

= 16x1 = =4

5

Di t 4
= Radius = $ = > = 2 units

29, OA = (2-4)? +(3-3)
=J4+0 = V4

= 2 units

OB =  (2-x)% +(3-5)?
= VAa+xP—4x+4
= vVx*—4x+8

Since, OA and OB both are radii of the same circle,
So, OA = OB
OA? = OB?
¥ -4x+8=4
¥ -4x+4=0
x=-22%=0
x-2=0

x=2

Lyl Ul

30. We denote the current coordinates in the equation of a
circle by X and Y and (x, y) represents a particular point
on the circle. Let the radius of the circle be r.

"+ Its centre is the point O(2, — 3y).
.. The eqn. of the circle is (X =2) + (Y + 3y)> =72 ...(1)
Since the points A(-1, y) and B(5, 7) lie on the circle (1),
hence writing X = -1 and Y = y in (1), get

(12 + (y + 3y)> = 2
= =9+ 1612 (2
Again, putting X =5 and Y =7 in (1), we get

(5-2)%+ (7 + 3y =12

= r2=9+49 + 92 + 42y

= 9 + 16y* = 9 + 49 + 912 + 42y [From (2)]
= 7y? - 42y —49 =0

= Y -6y-7=0

. 6£/36 +4x7
2
_6xJ64 _6%8 .,
2 2 ’



31.

32.

33.

When y = 7, then from (2)
r=9+16x49
=J9+78+4
= 793
When y = -1, then from (2), r = Jo9+16 =5.
Hence, the required values of y and r are y =1, ¥ =5 or

y=7r= 793
Di t 10
Radius = Zlameter _ 2 _ 5 units
2 2
Now, radius = \/(336—1+2)2+(5x+1—3)2
- 5= \Ox?+14+6x+25x% —20x+4
= 25 =34x%2 — 14x + 5
= 34x%2 - 14x -20 =0
= 3422 -34x +20x-20=0
= 3x(x-1)+20x-1)=0
= (x=1) B4x +20)=0
= x—1=00r34x+20=0
= x—lorx——ﬁ— 10
B T3 17

We have (x—3)? + (y + 2)?> = (3)?
S>a2-6x+9+ P +4y+4=9
= +y-bx+4y+4=0
which is the required result.

Let the concyclic points be A(7, 1), B(x, 9) and C(-1, y)
and the centre be O(3, 4).

OA = {(3-7)+(4-1)
= J(16+9) = V25 =5 units

OB = v (3-x)*+(4-9)
= V9+x2-6x+25
= Va2 -6x+34

and OC =  (3+1)*+(4-y)’
= \16+16 -8y +y>
=y -8y+32

OA = OB = OC = radius
OA? = OB? = OC?
OA? = OB?
25 =x% - 6x + 34
¥ -6x+9=0
(x=32=0
x-3=0
x=3
, OA? = OC?
25 =y>-8y + 32

Then,

jor}
=
s

bz0 00y U vy
Q

Y¥-8/+7=0
V-7y-y+7=0
yy-7-U-7)=0
y-7)y-1) =0
y-7=0o0ry-1=0

L

y=7ory=1
Hence,x =3, y=1ory=7.

EXERCISE 7D
For Basic and Standard Levels
. 3x2+1x(-3) 6-3 3
1. We h = =— =1

() We have, 2+1 3 73

2x(-2)+1x1  —4+1 -3

and = =— =-1
2+1 3 3

Hence, the coordinates of the point dividing the line
segment joining the given points are (1, -1).

(ii) We have,

2x6+3x1  12+3
243 5
d 2x(-3)+3x7 -6+ 21 15 3
1l = = — =
a 2+3 5 5

Hence, the coordinates of the point dividing the line
segment joining the given points are (3, 3).

(iii) We have,
3x2+(2)x3  6-6 _0

2+3 =75 =50
(-5)x2+5%x3  _10+15 5 _
and 2+3 =~ 5 ~“~5°!

Hence, the coordinates of the point dividing the line
segment joining the given points are (0, 1).

2. Let the coordinates of B be (x, v).

3xx+5x2
Th 4= —
et 3+5
= 3x =-32-10 = -42
-42
= x=——=-14
3
3xy+5x(-2)
d =
an 3+5
18

= 8+10:3y3y:§:6

Hence, the coordinates of B are (-14, 6).

C(-1, 2)
A2, 5) B(x, y)
ratio > 3 : 4
_axy+bxy _ay, +byy
a+b a+b
4= 3x+4(2) . 3y+20
3+4 3+4
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1= 3x+8 5 - 3y+20
7 7
—7=3x+8 14 =3y + 20
3x =-15 3y=-6
x=-5 y=-2
Now  x2 + 12 = (-5)? + (-2)?
=25+4=29
4. (i) Let the coordinates of point P be (x, y).
Now, ﬁ = 1
PB 3
= 3AB = PB
P(x, v) A3, 5) B(-7,9)
= 3AB =PA + AB
= 2AB = PA
= 2= PA
AB
= PA:AB=2:1
Then, 3 2X(=7)+1x«x
241
= 9+14=x=>x=23
2x9+1xy
and = a1
= 15=18+y=>y=15-18=-3

Hence, the coordinates of point P(23, -3).

(if) Let the coordinates of the point P be (x, y).

A4, 3) P(x, v) B(-2, 6)

Now, 5AP = 2BP

= £—E:AP'PB—Z'S
PB 5 B
. _2x(-2)+5x4  -4+20 16
© YT vs T 7 T 7
d _2><6+5><3 _12+15_g
an Y="2ys T T 7 T
Hence, the coordinates of P are (%, 277) .
1 3 (T’?) 2 ]
P R Q
(-1, 3) (2,5)
We have PR = ?
= 5PR = 3PQ
= 5PR = 3(PR + RQ)
= 2PR = 3RQ
PR _ 3
= RQ ~ 2

PR:RQ=3:2

.. By using section formula, we have

_3x2+2x(-1)  6-2 4
3+2 5 5
and 7 = 3x5+2x3 _ 15+6 _ g/
3+2 5 5
where (X, ) are the coordinates of R.
Required coordinates of R are (%,%)

(iv) Let the coordinates of point P are (x, ).

A(-2, -2) P(x, y) B(2, -4)
AP 3
Now, AB = 7
= 7AP = 3AB
= 3(AP + PB)
= 3AP + 3PB
= 7AP -3AP = 3PB
= 4AP = 3PB
AP 3
= ﬁzzzAP:PB=3:4
Now, ‘e 3x2+4x(-2) _ 6-8 _ 2
3+4 7 7
and y - 3x(-4)+4x%x(=2) _ -12-8
3+4 7
__x
7

2 20
Hence, the coordinates of the point P are (—;, - 7)

(v) Let the coordinates of point R be (x, ).

A(-4, 0) R(x, y) B(0, 6)
3
We have, AR = 1 AB
= 4AR = 3AB
= 3(AR + RB)
= 3AR + 3RB
= AR = 3RB
. AR 3
RB 1

ie. AR:RB=3:1
3x0+1x(-4) 0-4
X = =

-
So, 3+1 4
3x6+1x0 18 9
and =—— = — = =
3+1 2

4
. 9
Hence, coordinates of R are (—1, E)



(©i)

A P 7) B
1,2) 6,7)

Let P be the point (¥, ¥ ) on AB which divides AB
is the ratio AP : PB.

2

Now, AP = gAB
= 5AP = 2AB
= 2(AP + PB)
= 2AP + 2PB
= 3AP = 2PB
= AP _ 2
PB 3
AP:PB=2:3
By section formula, we have
7 = 2x6+3x1 _ 12+3 -3
2+3 5
_ _ 2X7+3x2 14+6
and ¥y =5 s

The required coordinates of P are (3, 4).

5. (i) Let the given point be P(—4, 6). Let this point divide
AB is the ratio k : 1 where k is a non-zero constant. If
(x,7) be the coordinates of the point P, then ¥ = -4,

y =6.

k 1 1 ]

P(-4, 6) B
(-6, 10) (3,-8)

>__

Now, by section formula, we have
7 = k-6 _ 4

k+1

. 4k -4=3k-6
= 7k =2
-2
= k—7

. Required ratio is % 1=2:7
y . 3 5 ... . L
(i) Let the point P yi&T) divides the line segment joining

the points A(%, %) and B(2, -5) in the ratio k : 1.

_axy +bxy

a+b

1

3 _2k+§

4 k+1

3k+3=8k+2
5k=1
-
5

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

6. (i) Letthe point (x, 2) divides AB in the ratio k : 1 internally.

! k Il 1 ]
A P(x, 2) B
(12, 5) (4,-3)
Then by using the section formula, we have

_ 4k +12 _ -3k+5
Y= T md2E e
= 2k +2=-3k+5
= 5k=5-2=3
3
k==
5
4x3412
x= 3
341
g+
12
_€+12_2_9
=g =% C
5

Hence, the required is 3 : 5 and the value of x is 9.

(if) Let the point P divide AB in the ratio k : 1 where k is
a non-zero constant.

1 k 1 1 ]
A P4, m) B
(2,3) (6,-3)
Then by using section formula, we have
_ 6k+2
4= k+1
= 6k +2 =4k + 4
= 2k =2
= k=1 (1)
. The required ratio is 1 : 1.
Again m = _ik++13 [By using section formula]
_ 343
=111 [From (1)]

The required value of m is 0.
(iii) Let the point (m, 6) divides the line segment joining
the points A(—4, 3) and B(2, 8) in the ratio k : 1.

Th _k><8+1><3
e B k+1
= 6k +6=8k+3
= 2k =3
3
k= —
- 2

Thus, the point (i, 6) divides the line segment joining
the given points in the ratio 3 : 2.

3x2+2x(-4) 6-8 2
Now, m= - __=

3+2 5 5

-2
Hence, the value of m is 5
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(iv) Let the point divide the line segment PQ in the ratio
of k: 1.

I k | 1 |

P(2,-2) (%1’ v) Q(3,7)
axy +bxy
- a+b
24 3k+2
11 k+1
24k + 24 = 33k + 22
9% =2
2
9
k:1 = 2:9
Now, _ ayp by
a+b
 14+(-18)
11
4
1
(v) Let the required ratio be k : 1.
kx3+1x(-2)
- - k+1
= 2k+2=3k-2
= 4=k
So, the ratiois 4 : 1.
kx7+1x2
Also, y= el
4x7+2 30
i1 5 ¢

Hence, the value of y is 6.

(vi) Let the point P(-1, y) divide AB in the ratio k : 1 where
k is a non-zero constant.

1 k 1 1 ]
A P(-1,y) B
(-3, 10) (6, -8)
Then by using section formula, we have
6k — 3
1=
k+1
= —*k-1=6k-3
= 7k =2
-2
= k= = (1)

.. The required ratio is 2 : 7

Also, by using section formula, we have

2
-8x=+10
_ —8k+10 _ 7 [From (1)]
k+1 2
=+1
7
_~-16+70 _ 54 —6
2+7 9

where is the required of y.

(vii) Let the point (-3, p) divide AB in the ratio k : 1 where
k is a non-zero constant.

. k , 1 |

A P(=3,p) B
(-5, -4) (-2, 3)
Then by using section formula, we have

_ 2k-5
3= k+1

= 3k+3=2k+5 ...(1)
= k=2

.. The required ratio is 2 : 1.
Again, by using section formula, we have
_3k-4 _3x2-4 _2
P= %+ 2+1 3

which is the required value of p.
(viii) Let the point P (%, y) divide AB is the ratio k : 1,

where k is a non-zero constant.

1 k 1 1 ]
A P, y) B
(3,-5) 2 (-7.9)
.. By using section formula, we have
1 _ -7k+3
2 k+1
= -4k +6=k+1
= 15k=6-1=5
5 1
k= i5°3 ...(1)

The required ratio is 1 : 3.
Again, using the section formula we have

1
Ix=-5
- k=5 _ 3 [From (1)]
k+1 1
~+1
3
_ 2x3 _3
4 2
which is the required value of y.
(ix) Let the required ratio be k : 1.
5+a kx2+1x1
Then, 7 T k+1
5+a  2k+1
- 7 T k+1
B 7(2k+1)_5
= T T
_ Mk+7-5k-5  9%k+2
- k+1 T ok+1 T
6a+3 kx7+1x3
and =
7 k+1
7(7k + 3)
=——-3
= ba k+1



49k +21-3k-3
k+1
46k +18
k+1
From (1) and (2), we have
6X(9k+2) _ 46k +18

Q)

k+1 k+1
= 54k + 12 = 46k + 18
= 8k =6
6 3
k:izi
- 8 1
So, the ratio is 3 : 4.
3
N P4t 248 4
ow, a= = =
3. 4 "7
4
RERTI
=255 =

Hence, the value of a is 5.
7. We have, OP = y (3-2)%+(1-3)2

- r=J1+4 = J5

P(3, 1)

and OP = y (3-5)% +(1+3)?
- r’: ,[4+16

= V20 = 25
So, ror=+J5:2J5
r_d5 1
- roo2J5 2
= rer'=1:2

. Let point B(0, 5) divides the line segment joining the points
A(-2,7) and C(8, -3) in the ratio k : 1.

kx8+1x(-2)
Then, 0= —

k+1
= 0=8k-2
2 1
= 8k=2=k=—-=—
8 4

Now, for collinearity, the formula should match with the
y-coordinate section of B, Thus,

kx(=3)+1x7
k+1 - 1

1+4 ~ 4
4

AB 5o 48
BC BC
= AB =5 BC

This shows that A, B and C lie on the same straight line.
Hence, A, B and C are collinear.

(i) Let P(X,¥) be the point which divides AB in the ratio

=5

T4 25 4
5

Thus, k=

k : 1 where k is a non-zero constant.

| k 1
A P, 7) B
3,-1) (8,9)

Then by using Section formula, we have

o 8k+3 4o 9k-1
k+1 Y k+1

Since, (X, i) lies on thelinex -y -2=0

¥T-§-2=0

8k+3 9%k-1 . _

= k+1 k+1 -2=0
= 8+3-9%+1-2k-2=0
= 3k=2
-2
= k—3

.. The required ratio is 2 : 3.
(if) Let the given line divides the line segment joining the
points (2, -2) and (3, 7) in the ratio k : 1.
Then, the coordinates of the point to divide the line
3k +2 7k -2
k+1 N Tkt

segment are

Since, this point lies on the given line, so

2(3k+2J+7k—2_4 o

k+1 k+1
= 6k+4+7k-2-4k-4=0
= 9% -2=0
2
k= —
- 9

Thus, the given line divides the line segment joining
the given point in the ratio 2 : 9.

8 | Answosp areulpioo)



8 | coordinate Geometry

(i) Let A(8,-9) and B(2, 1) be the given point and P (X,y)

be a point on AB such that it divides AB in the ratio
k : 1 internally where k is a non-zero constant.

Then by using section formula, we have

- _ 2k+8 - _ k-9
= 1 ancly——k_‘_1 ...(1)
 (x,y) lies on the given line 2k + 3y — 5 =0,
.. We have 2x +3y-5=0
2k +38 k-9 _
= 2x 11 + 3 x i1 -5=0 [From (1)]
= 4k + 16 + 3k -27-5k-5=0
= 2k =16
= k=8 (2
The required ratio is 8 : 1.
- _2x2+8 _ 24 _ 8
X =811 "~ 9 3 [From (1) & (2)]
- _8-9 1
and ¥y = 8T1- 9 [From (1) & (2)]
. . 8 1
Required coordinates of P are 3779

10. (i) Let A(—4, —6) and B(-1, 7) be the given points and let

P(X,7) be a point on AB such that it divides AB in
the ratio k : 1 internally, where k is a non-zero constant.

Q

2
)
| k 1 |

A P(x, y) B
(-4, -6) (-1,7)

Then by using section formula, we have

k-4 7k -6
T ok+1 k+1 (D

Now, given that (X,¥) on the x-axis, i.e. y = 0.

and y =

.. From (1), we have

y=0

= 7k-6=0

]

= k= -
The required ratio is 6 : 7.

From (1) we have

=7 i _34
6 13
7+1
7><§—6
and y=767 =0
—+1
7

-. The required coordinates of the point of division P

34
are (—E,O).

(i)) Let a point on x-axis (x, 0) divides the line segment
joining the points A(3, —3) and B(-2, 7) in the ratio
k:1.

_ 7k-3
k+1
7k-3=0
7k =3
(=2
7
k:1—>3:7
Now Lo 6+21 15 3

0 10 2
e

Hence, the coordinates of the point ar

N | W

o).

(iii) P is a point on x-axis.
So, y-coordinate of P is 0.
Now, let AP : PB=Fk: 1.

kx(-5)+1x3
Then, 0= ——7—-—7
en k+1
= Sk+3=0
= k:é
5

So, the ratio AP : PB =3 : 5.

11. (i) Let A(—4, 7) and B(3, —7) be the given points and let

P(X,y) be a point on AB such that it divides AB in

the ratio k : 1 internally, where k is a non-zero constant.

x=0
L k /1 ]
A P(x, 7) B
(-4,7) 3,-7)

Then by using section formula, we have

_ 3k-4 . 7k+7
YTy M™MY T oA ()

Given that (X,) lies on the y-axis, ie, x =0

.. From (1), x =0



=

. The required ratio is 4 : 3.

(i)

ok 1
A P(%, 7) B
(-2,-3) L (3.7)

Let A(-2, -3) and B(3, 7) be the given points and let
P(X,7) be a point on AB such that it divides AB in

the ratio k : 1 internally, where k is a non-zero constant.
Then by using section formula, we have
= _ 3k=2 and 7 = 7k -3

k+1 k+1
Given that (X,%7) lies on the y-axis, i.e. x = 0
- From (1), x =0
= 3k-2=0

(1)

= k= % @

- The required ratio is 2 : 3.
Also, from (1),
2
o 7><§ -3 _5 4
V=73 5"

S +1
3+

The required coordinates of the point of division
P are (0, 1).

(iii) Let the point of division on y-axis be (0, ).
Also, let the ratio in which the point of division
(0, y) divides the line segment joining the points
(5,-6) and (-1, —4) be k : 1.
_ kx(=1)+1x5
B k+1
= —+*,+5=0 = k=5
i.e. the y-axis divides the line segment in the ratio
5:1
Now, for the point of division,
_ kx(=4)+1x(-6)

Then,

k+1
_ —4k-6  -4x5-6
k+1 = 5+1
_ 26 _-13
T 6 3

Hence, the coordinates of the point of division is (0, - ?) .

12. Let the points A(-2, -3) and B(5, 6) be the given points
and let P(¥,7) be a point on AB such that it divides AB

in the ratio k : 1 internally, where k is a non-zero constant.
x=0

: NP@ v) 1 :

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

Then by using section formula, we have
f=5k_2an = _ 6k=-3
k+1 Y k+1

Now, given that (¥,¥) lies on the y-axis, i.e, x = 0

Q)

. From (1), x =0

= 5k-2=0

2

k==

= 5

.. Required ratio is 2 : 5.
6x2-3 4
Also from (1), y = 5 = —c
2 7

5 +1

The required coordinates of the point of division P

3
are (0, 7 )

13. Coordinates of C which is the mid-point of A(0, 4) and
0+6 4+0

B(6, 0) are (T, Tj ’ i.e. C(3, 2).

Let the coordinates of P be (x, ).
Also, coordinates of the origin O are (0, 0).

x+0

So, 3= =x=12
0

and 2=%:>y=8

So, coordinates of I are (12, 8).

BP = \ (12-6)* +(8 - 0)*
= J36+64

= +/ 100 = 10 units.

14. Let A(-10, 4) and B(-2, 0) be two given points and let
P(x, y ) be the mid-point of AB.
C(-9, -4)

Now,

(10, 4) 1 (=

D(_41 y)

B | Answosp areulpioo)
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15.

Then by mid-point formula, we have
- _-10-2 _ — _4+10 _
X = 0 =6and y = 5 =
.. The coordinates of P are (-6, 2).

Let C(-9, +4) and D(—4, y) be another two points and the
line segment joining C and D passes through the point
P(-6, 2). Let P divides CD internally in the ratio k : 1,
where k is a non-zero number.

2 Q)

Then by using section formula, we get

_ —4k-9 _ky-4
6 = ] and 2 = 1 ..(D)
.. From (1), 4k+9=6k+6
= 2k =3
-3
= k= > -(2)

Required ratio =3 : 2
. From (1) and (2)

3
= 2/ ! _3y-8
%4—1 5
= 10=3y -8
= 3y =18
18
=2 -6
= V=3
.. The required value of y is 6.
A(Ba +1,-3)
B(84a, 5) Ratio > 3:1
P(9a - 2, -b)
ro Potby y = Watbn
a+b a+b
912 = 24a+3a+1 b= 15-3
4 4
360 -8=27a+1 —4b =12
9 =9 b=-3
a=1

16. (i) Let the coordinates of point P be (x, y).

Th _ kx(=4)+3x1  4k+3
e *= k+1 T ok+1
d _ kx8+(-5)x1 8k-5

an - k+1 T ok+1

Since the point P lies on the line x + y = 0,

-4k +3 8k -5
+ =0
k+1 k+1

= 4k +3+8k-5=0
= 4k =2
2 1
k== ==
4 2

Hence, the value of k is % .

(if) Let the coordinates of P be (x, ).
k 1

A(-1, 3) P(x, v) B(9, 8)

We have,
AP E

PB 1
ie. AP:PB=k:1
9k +(-1) 9%k -1
T k+1 k+1

8k+3

k+1

Since P lies on the line x — y + 2 = 0, we have
9k-1 8k+3
k+1  k+1

= 9%-1-8-3+2k+2=0

3k-2=0

Then,

and y=

+2 =0

U

= k=

W

Hence, the value of k is § .

(iii) Let the coordinates of the point A be (x, ).

P(6, —6) Ax, y) Q(4, 1)

We have,

PA 2
PQ " 5
= 5PA = 2PQ
= 2(PA + AQ)
= 3PA =2AQ
. PA_2
AQ 3
ie. PA:AQ=2:3
axy +bxy _ay, +byy
T a+b T a+b
_ —8+18 _ —2+(-18)
T 5 S5
=2 =4
Since point A lies on the line 3x + k(yy + 1) = 0, hence
it will satisfy it.
3x+kiy+1)=0
32 + k(4 +1)=0
+ 3k =+6
k=2

17. () Q(-5, 4)

R(-1, 0)

i



P is the mid-point of line segment QR

(i) We have,
=
and
=

(iii) We have,

and

=

a Wl Wl
|
o

_hth
2

(=5)+(=1)

2+q _
5 -
249=6 = g=6-2=4

3

p+4

=5
2
p+4=10 = p=10-4=6
3p+(-2)
—F =5
2
10+2
3p-2=10 = p= 3 =4
4+2q
, P = 4+2q=4x2

4
2q=8-4=4 = q:E:Z

18. Given that, P(2, 3) is the mid-point of the line segment

AB.

and

=

and

Y

A

B(0, y)

P(2, 3)

© A(x, 0)

0+x

<
+ N
o

N ‘

x=4
y=6

= The coordinates of A and B are (4, 0) and (0, 6)

respectively.

19. (i) For the mid-point of the line segment AB,

and

3_x+0 =>x=6

== =
0+y

4=—= =8
2 Y

So, the coordinates of A are (6, 0) and that of B are

Now, AB= +(0-6)*+(8-0)2

=+36+64 = 100 = 10 units

(i1) Let P and Q be the points (0, y;) and (x,, 0) respectively
and let M(X,7) be the mid-points of PQ.

Ya
Q(x4, 0
o (x4, 0) o
-5 M(2, -5)
x )
P(0, y4)
v

Then ¥ =2and y =-5

Then by mid-point section formula, we have

,_x1+0_ﬁ
T2 T2
-4

= 2—2

= X, =
_ 0+y1_ﬂ

and == =5
54N

= 5 >

= y, =-10

Required coordinates of P and Q are (0, 10) and
(4, 0) respectively.

20. Let P(2,0) and Q (0,%) be the coordinates of two points

P and Q respectively and let M (1,5) be its mid-point.

Then by mid-point section formula, we have
2

p_ot _p_1
3 2 3709
= -1
P=3
YA
2
Qo 2)
P
M(1, 2)
) P20 X

The given point R(-1, 3p) is R(—1,3 x %) - R(1, 1)
If we put x = -1 and y = 1 in the LHS of the given equation
5x + 3y +2 =0, we get
LHS=5x%x(-1)+3x1+2=5-5=0=RHS
The given equation is satisfied by the point R.
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Hence, the given line passes through the given point
(-1, 3p).

21. Let A(3, 4) and B(k, 7) be the given points and let P(x, v)
be its mid-point.

A P(x, 1) B

(3,4) (k, 7)
By using mid-point section formula, we have
_ 3+k _4+7 11
x== and y = 7 =5 ...(1)
Now, it is given that the point (x, y), i.e. (STM,%)

satisfy the given equation since this point lies on the line
2x+2y+1=0

.. We have

3+k 1
2 x > +2><7+1—0
= 3+k+12=0
= k=-15

which is the required value of k.
22. (i) Let A(-5, 6) and B(4, -3) be two given points and let
P, and P, are the points of trisection of AB so that
AP, =P,P, =P,B.

A P, P, B
5.6) (1, y1) (X, ) (4. =3)
AP, :PB=1:2
and AP,:P,B=2:1

Hence, if (X1,%;) be the coordinates of P, and (X,,¥,)

be the coordinates of P,, then by using section formula,

we have

_— 1x4+2x(-5) _4-10 _ -6 -
te 1+2 33
_ 1x(-3)+2x6 9 _

e

_ _ 2x4+1x(-5) 3
S

_ 2x(-3)+1x6 0 _
=1y ~370

Hence, the required coordinates of the points of
trisection are (-2, 3) and (1, 0).

(if) Let A(7, -2) and B(1, -5) be two given points and let
P, (%,%;) and P, (X,,¥,) be two points of trisection
of AB. Hence, AP, : P B=1:2and AP,:P,B=2:1.

A P, P, B
7.-2) (x4, 1) (x 2) (1.-5)

Hence by using section formula, we have

— Ix1+2x7 15
X = = — =

7 142 -3 >

1x(-5)+2%x(-2) -9

= 1+2 =3 73

% :2><1+1><7:2:3

2 2+1 3

_ 2x(-5)+1x (- ~12
nd g - 25 )=T=4

Hence, the required coordinates of the points of
trisection of AB are (5, -3) and (3, 4).

23. (i) AQ2, -2)
B(-7, 4)
A P (? B

Let the coordinates of P be (a, b) and Q be (c, )
Now point P divide AB in the ratio of 1: 2

_axy+bxy _ay, +byy
a+b a+b
0= ‘7;4 b= 4;34
3a=-3 b=0
a=-1
P(-1, 0)
Now Q divides AB in the ratio of 2 : 1
axy +bxy _ay, +byy
N a+b - a+b
. —14;+2 g 8+:()’—2)
c= % =4 d=2
Q4 2)

(i1) The coordinates of the points of trisection are given by

(3,I—4) P(p:—Z) Q<%I’q> (1,I 2)

_ 1x1+2x3 1+6 7

1+2 3 3
(" P is dividing the line segment in ratio 1 : 2)
L 2x2+1x(-4)  4-4

1+2 3 0

Also, q

(*+ Qs dividing the line segment in the ratio 2 : 1).
24. (i) Let A(1, 6) and B(5, —2) be two given points and P, Q,

R are three points on AB such that

AP =PQ = QR = RB.

A P Q R B
TO @ ) @ O
LetP,Q,Rbe’rhepOintS (El’yl)’ (Ez,yz) and (f3,]73)

respectively. Then AP : PB=1:3, AQ:QB=1:1,
i.e., Q is the mid-point of ABand AR: RB=3:1.

Hence, by using section formula, we have



(i)

_ 1><5+3><1=8

i T
_ 1x(-2)+3x6  -2+18
= = =4
h 1+3 1
- _1+5 _
I
and ]72=62;2=2
7, = 3x5+1x1 _ 16 _,
3 3+1 4
_ 3x(-2)+1x6
and y3:7(3_)*_1 =0

Hence, the required coordinates of P, Q and R are
(2, 4), (3, 2), (4, 0) respectively.
Let the two given points be A(3, 2) and B(6, 8).

A3, 2) P Q R B(6, 8)

Also, let the three points that divide the line segment
AB in four equal parts be P, Q and R.

Now, P divides the line segment AB in the ratio
1: 3. So, its coordinates are given by

B 1x6+3x3 _ 6+9 _ E

T 1+3 T4
_1x8+3x2 8+6 14 7
T 1+3 T4 4 2

15 7
So, the coordinates of point P are (ZS' E) . Point Q

divides the line segment AB in the ratio 1 : 1. So, its
coordinates are given by

643 9
"2 T2

_8+2 10
V=T T

So, the coordinates of point Q are (g, 5) . Point R

divides the line segment AB in the ratio 3 : 1. So, its
coordinates are given by

3x6+1x3 21
xX= —————

3+1
 3x8+1x2 26 13
Y=7%3%1 T 1 T2

21 1
So, the coordinates of point R are (Z, ?3) .

25. The two line segments will bisect each other if their
mid-points are same.

Now, the coordinates of mid-point of (2, 5) and (-8, 3) are

[2 +(8), Ej ie (-3 4).
2 2

Also, the coordinates of mid-point of (-3, 1) and (-3, 7)

are

26.

27. (i)

’

(73+(73) 147
2 2

j, ie. (=3, 4).

Since the coordinates of the mid-point of the two line
segments are same, it shows that the two line segments
are bisecting each other.

Let the coordinates of B be (x, ).

Then, %‘3_1:x=2+3=5
5
and y; =2=y=4-5=-1

Hence, the coordinates of B are (5, -1).

oA = (4-27+(3-3)
=V4+0 =2

OB=\/m
N
N

A4, 3)

B(x, 5)

Now, OA = OB = radius
= OA? = OB?
= 4=x>-4x+8
=> x¥*-4x+4=0
= (x-22%=0
= x-2=0
x=2
Hence, the value of x is 2.
@) A2, -2) Clx+2,x-1)
B(8, -2)
Points A and B lie on the circle and C is the centre
AC = BC

Ja+2-22+(x=142) = | (x+2-8) +(x—-1+2)?
On squaring both the sides, we get
K+ (x+1)P2=x-6)>%+(x+1)?
x? =% +36 - 12x
12x = 36

x=3

For Standard Level

28. Let the coordinates of point C are (x, ).

Now,

A(-2, -5) B(4, -3) C(x,y)

AC =2BC
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29.

30.

31.

AC
E = 2
iee. AC:BC=2:1
2x4-1x(=2) 842
Then, X = 71 =73
2x(=3)-1x(=5) —-6+5
- 2-1 1 T
Hence, the coordinates of the point C are (10, -1).

=

=10

-1

Let coordinates of the point of trisection P be (x, v). Then,
it divides AB in the ratio 1 : 2.

A2, 1) P(x, v) Q B(5, -8)

Ix5+2x2 5+4
Therefore, x = x X< =

1+2 3
_Ix(=8)+2x1  8+2 )
- 142 o3 7

Since P lies on the given line 2x — y + k = 0, we have
2x3-(2)+k=0

= 6+2+k=0

= k=-8

Hence, the value of k is -8.

Let the points on x-axis be (x, 0) and on y-axis be (0, y)
which are trisecting the line segment joining the points

(-3, 5) and (6, —g] )

Now, let the line segment is trisected by x-axis in the ratio

k:1.
kx(—g)+1><5
Then, OZT
-5
= 7k+5 =0
= k=5x§=2

i.e. x-axis is trisecting the given line segment in the ratio
2:1.

Again, let the line segment is trisected by the y-axis in
the ratio 7 : 1.

6+1x(-3
Then, 0:”7“)
r+1
= 6r-3=0
N 3 1
r=— = —
6 2

i.e. y-axis is trisecting the given line segment in ratio
1:2.

Let (¥1,1), (¥2,%2) , (¥3,¥3) and (¥4,s) be respectively
the coordinates of P, Q, R and S where
AP =PQ = QR = RS = SB.

(1,2) 6,7)

(1 v1) (2 v2) (g ys) (Y ya)
LAP:PB=1:4,A0Q:0Q0B=2:3, AR:RB=3:2and
AS:SB=4:1

Hence, by using section formula, we have

T = 1x6+4x1 _ 10

= = :2
1 1+4 5
- _ Ix7+4x2 _ 15 -3
h T+4 5
7 = 2x6+3x1 _ 15 _3
2 2+3 5
7o 2X7+43x2 20 _,
Y2 2+3 5
7, = 3x6+2x1 _ 20 _,
3 3+2 5
- _ 3x7+2x2 _ 25 -5
Ys=7352 5 7

Hence, the required coordinates of P, Q and R are (2, 3),
(3, 4) and (4, 5) respectively.

32. Using the mid-point formula, the corresponding coordinates

A, B, C and D are respectively

S(5, -1) c R(5, 4)
D B
P(-1, -1) A Q(-1, 4)
A(—1—1,4—1j
2 2
3
Al -1,—
1.e ( 2)
-1 4+4
Bl —,—— | ie. B2,
[ > > J ie. B2, 4)
5+5 4-1 3
Cl—,—ie C|5,
( 2 ' 2 jle ( j
5-1 -1-1
D, —— -
and ( 2 2 )1e D(2, -1)
2
Now, AB = (2+1)2+(4——j
= 9+§ = g
4 4
3 2
BC = (5’2)2+("4j
2
= 9+§ = il
4 4



33.

3 2

CD = ,| (2-5)? +(_1_E)
= 9+§ = g
Vo' a TN

3 2

AD = [ (2+1) +(_1_Ej
= 9+§ = g
V4 T\

AB=BC=CD=DA = ,/%

So, ABCD is either a square or a rhombus but not a
rectangle.

2

3 3

Now, AC = | BG+1*+|=2-=

ow C \/( ) (2 2]
:\/36+0 =6

and BD =  (2-2)? +(-1-4)
=4J0+25 =5
AC = BD,

the diagonals are not equal. We know that the diagonals
of a square are equal.

Hence, ABCD is a rhombus.

We take two adjacent sides OA and OC of a rectangle
OABC along the x and y axes respectively. Let the other
two sides be AB and BC which are respectively parallel
to y-axis and x-axis. Then ZABC = ZOCB = ZOAB = 90°,
OA = CB and OC = AB, O being the origin. We now join
the diagonals OB and AC. Let A be the point (g, 0), C be
the point (0, b).

Ya

Since,

C(0, b) B(a, b)

» X

S A(a, 0)
Then B is the point (g, b). Using distance formula, we have
OB = yJ(a=0)* +(b—0)* = Va* +1?
and  AC= (a-0)*+(0-b) = Va? + 12
OB = AC, i.e. the two diagonals are equal.

Also, only opposite sides are equal to each other, but not
all sides are equal to each other. Hence, the figure is a
rectangle whose two diagonals are equal to each other.

EXERCISE 7E

For Basic and Standard Levels

1.

Let the four given points be A(4, 12), B(6, -2), C(5, —10)
and D(3, 4).

Then, the coordinates of mid-point of AC are

(4+5 12—10) . (2 1J
) ’ 5 1e. 2/ .

Also, coordinates of mid-point of BD are

[6+3 —2+4] ) (9 j
_—, ie. | =, 1.
2 2 2

Since the coordinates of mid-points of AC and BD are
same, the diagonals AC and BD of the quadrilateral ABCD
bisect each other.

Hence, ABCD is a parallelogram.

2. (i) Let the coordinates of the fourth vertex of the
parallelogram be D(x, v).

Then, coordinates of mid-point of AC are

[1+6 2+6) ) (7 J
s - | Le. | =, 4 .
2 2 2
Also, coordinates of the mid-point of BD are
(4 +x 3+ yj

2 7 2
But ABCD is a parallelogram.
So, the coordinates of the mid-points of AC and BD

are same.
S 7 7-4=3
, = — X = —_ =
© 2 T2

3+
and Ty=4 - y=8-3=5

Hence, the coordinates of the vertex D are (3, 5).
(i) Let the coordinates of the vertex D be (x,, y,).
Then, coordinates of the mid-point of the diagonal AC

are
+x-1 y+y+7 1 7
al X /y y i.e. x—*/]/“'*]
2 2 2 2
Also, coordinates of the mid-point of BD are
(x+3+x1 y+4+y1j

’

2 2

Since ABCD is a parallelogram, the coordinates of the
mid-points of the diagonals AC and BD are same.

X+3+x ; 1

2 T2
1
=2/x——=|-x-3
B = 3fr-D)n
=2x-1-x-3=x-4
4 7
and %:y_,_i
7
= y1:2]/+5 -y-4
=2y+7-y—-4
=y+3

Hence, the coordinates of the vertex D are

-4,y +3).

a | Answosp areulpioo)
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(iii) Let the coordinates of the vertex C be (x, v).

Then, coordinates of the mid-point of AC are
(3 +x 3+ yj
2" 2 )
Also, coordinates of the mid-point of BD are
6-5 -1+9) . 1
(T, > ), ie. [5, 4] .

But ABCD is a parallelogram, so the coordinates of
the mid-points of the diagonals AC and BD are same.

3+x 1
= sx=1-3=2
= > 2:>x 3
and 3J2’y —4>y=8-3=5

Hence, the coordinates of C are (-2, 5).

(iv) Let ABCD be the [|gm where D is the point (x;, y,).

We know that the two diagonals AC and BD of the
lgm bisect each other at a point E. Since E is the mid-
point of AC, hence, the coordinates of E are

3-6 4+2)_ (.3 4
2 7 2 27 ’

Hence, (—%,—l) is the mid-point of BD also.

D(x4, y4) C(-6, 2)
E
A(3, -4) B(-1,-3)
Hence, il 2_ L —%
= X, =2
-3
d W1 =_1
an 2
= y==2+3=1

Hence, the required coordinates of the fourth vertex
D are (-2, 1).

3. (i) Let E (X,¥7) be the point of intersection of the two

diagonals AC and BD of the |gm ABCD. Then E is
the mid-point of AC and BD.

D(4,-3) C(k, 2)
A(1,-2) B(2,3)
o1tk _2-4
2 2
= 1+k=-=2
= k=-3

Hence, the required value of k is -3.

(i) Coordinates of the mid-point of AC are

2 2

Also, coordinates of the mid-point of BD are

24+a 0+b) . 2+a g
72 ,72 , Le. 72 5

Since ABCD is a parallelogram, the coordinates of the
mid-points of the diagonals AC and BD are same.

448 246
[ 8 2+6 J,i.e.(2,4)‘

2+a
2

=2 = a=4-2=2

and §=4 = b=8

(iii) Let ABCD be the ||gm where A is the point (3, 3),

B is the point (6, y), C is the point (x, 7) and D is the
point (5, 6). Let the two diagonals AC and BD of the
| gm bisect each other at E (X,7) . Then E is the mid-
point of both AC and BD.

D(5, 6) C(x, 7)
Ex 7)
A3, 3) B(6, v)
- _3+x _6+5
Then X="5= =5
= x=11-3=8
- _ 743 _6+y
and y="—5" =3
= 10=6+y
= y=10-6=4

Hence, the required values of x and y are 8 are 4
respectively.

4. Let the two diagonals AC and BD of the ||gm ABCD
intersect each other at the point E(%,7). Then (¥,7) is

the mid-point of both AC and BD.

D(, 2) C(4,b)
A(=2, 1) B(a, 0)
T = -2+4 _ 1+a
2 2
2=1+a
a=2-1=1
and y:M:2+O
2 2
b+1=2
b=2-1=

B is the point (1, 0).



AB = \(=2-1)* + (1-0)?

=J9+1 = V10
C is the point (4, 1).

BC = \/(a—4)* +(-b)’

= J1-4)7+12 =J10

I
\O
+
¥

N

I
5]
(e}

AD = \J(1+2)* +(2-1)
= J9+1 =10

Hence, the |gm ABCD is a square, since AB = BC = CD
=DA = 10 units.

. Let the given parallelogram be ABCD in which the two
adjacent vertices be A(-1, 0) and B(3, 5). Also, let the other
two vertices be C(x;, y;) and D(x,, y,).

The diagonals of a parallelogram bisect each other. So, O
is the mid-point of AC as well as BD.

D(x, 1) Clx,, y1)
A(-1, 0) B(3, 5)
-1
So, 2=L():>x1=4+1=5
+0
and 4= le =y =8
i.e. the coordinates of C are (5, 8).
+3
Also, 2= 2 S x=4-3=1
+5
and 4=3/2T:>y2=8—5=3

i.e. the coordinates of D are (1, 3).

. Let ABCD be a parallelogram with adjacent vertices
A(3, 2) and B(1, 0). Let the two diagonals AC and BD
intersect each other at a point E (2, — 5). Then E is the
mid-point of AC and BD.

D(x,, y) C(xq, y4)

2 9

A3, 2) B(1,0)

Let the coordinates of C and D be (x;, y;) and (x,, v,)
respectively.

.. We have 2:%
= X, =4- =1

_5=y12+
= y, =-12
and 2:7527+1
= x,=4-1=3

_5=y22+
= y, =-10

Hence, the required coordinates of the other two vertices
of the ||gm are (1, -12) and (3, -10).

. Coordinates of the mid-point of the diagonal PR are

S(2, 8) C R(8, 6)

I~NL-]
LT

P(-4,2) A Q(2,0)

(f4+8 2+6

S| ie (2, 4).
2 2jle( )

Now, coordinates of mid-point of PQ are

-4+2 240
A( 5 ,—),i.e. A(-1,1)

2

and coordinates of the mid-point of SR are

2+8 8+6
Cl—,—|, ie. , 7).
(2 2jleC(57)

So, coordinates of the mid-point of AC are

145 147
( 5 147 ],i.e.(2,4).

2 2

Since, the coordinates of the mid-point of the diagonal
PR are same as the coordinates of the mid-point of the
line segment joining the mid-points A and C of sides PQ
and SR respectively, this shows that the diagonal bisects
the line segment joining the mid-points of opposite sides.
Similarly, we can show that the coordinates of mid-point
of the diagonal AC are same as the coordinates of the
mid-point of the line joining the mid-points of the other
opposite sides QR and PS.

. Let the coordinates of the fourth vertex of the rectangle

be (x, ¥).
Then, the coordinates of the mid-point of diagonal AC

are
(2+3 —4+4) ) [5 ]
— ,ie | =,0].

2 2 2

‘\'.’ | Answosp areulpioo)
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D(x, y) C(2,-4)

A3, 4) B(-1, 2)

Also, the coordinates of the mid-point of diagonal BD are

(x+(—1) Lﬂ)

7

2 2

But the coordinates of the mid-points of diagonals AC
and BD will be same as ABCD is a rectangle.

-1 5
“2( )=5 —~x=5+1=6
2
and %:O:y:—Z

Hence, the coordinates of the fourth vertex of the rectangle
are (6, -2).
9. (i) The coordinates of the mid-point of the diagonal AC

are
(—5+(—1) —1+2] ) [ 1)
—_, ,ie. | -3, = .

2 2 2

D(a, b) C(-1,2)

A(=5, -1) B(-1, -1)
Also, the coordinates of the mid-point of the diagonal
BD are
(a-ﬁ-(—l) b+(—1)j . [a—l b—lj
— |, ie. | —/— —|.

7 ’

2 2 2 2

But the coordinates of the mid-points of AC and BD
are same as ABCD is a rectangle whose diagonals
bisect each other at the same points.

So, %=—3:>a=—6+1=—5
b-1 1
and T=53b=1+1=2
(if) Now, AC = {[F1-(5)P +[2-(-1)P

= V(1452 +(2+1)?
=J16+9

= v 25 =5 units
Length of diagonals of a rectangle are equal. So,
AC = BD =5 units.
Hence, the length of the diagonals are 5 units each.
10. Let POR be the equilateral triangle with Q as the point
(4, 0). Since R lies on the x-axis, hence, its ordinate is 0.
Let the coordinate of R be (x,, 0).

11.

P(xy, y4)

4Qo —— R(xy 0)
(-4,0) 0. 0)
Since O(0, 0), the origin is the mid-point of QR,
o -4 _
5 = 0

= x,=4

R is the point (4, 0).
Let P be the point (x;, v,).
Since PQ’' = PR

PQ? = PR?

= o + 47+ ¥ = (@ -7+ i
= 16x1 =0
= x, =0

P is the point (0, y,).
Now, QR=4+4=8

PQR is an equilateral triangle.
Hence PQ =QR
= PQ? = QR?

O+42+ yi =8 =64

= y? =64 —16 = 48
= y, = +/48 = 43

Hence, the required coordinates of P are (0,4\/?: ) or

(0, 443 ) and the required coordinates of R are (4, 0).

Let ABC be the equilateral triangle with B as the point
(0, 3) and C is the point (0, -3). Let A be the point (x,, y,).

YA

B(0, 3)
MA(M , y1) .

Now BC=3+3=6

and AB = \/xlz +(y1 - 3)2 =6

= X+ (y -3)° =36 1)
Also, AC = xlz + (yl + 3)2



AB = AC
AB? = AC?
= 3+ (1 -3)' = 5 + (1 +3)
= 4 x 3 x y,=0
= ¥y, =0
. From (1), ¥ +9=36
= X =27
X, = J_r3\/§

The required coordinates of C are (0, -3) and those
of A are (3\/5,0) or A’ (—3\/3,0).

B(0, 3)
A — c
(=313, 0) E(%2 72) 0, -3)

D'(x%, y2)

Now, if ABCD is rhombus with A (3v3,0), B(0, 3),

C(0, -3) and D(x,, y,), then the two diagonals BD and AC
bisect each other at E(X,7;) .

_ _3B+0_ 33
nETRT T
_ _0-3_-3
nET T
,_x2+O,_y2+3

Also, 4= =
X _ 33
2 2

= x2=3\/§

= Yy =6

The required coordinates of D are (3x/§,6) .
Similarly, A'BCD’ will be another rhombus with
A'(-343,0), B(0, 3), C(0, -3) and D'(x}, y).

Now, two diagonals BD' and A’C bisect each other at
(%2,%2) -

o 3840 _ x5 +0

2" 2 2
= x'2=—3x/§

_ 3+y, 0-3
and yz:TyzzT
= Y,=-6

The required coordinates of D are (—3\/5,—6) .

12. Since AD is median through C to AB.

13.

A(-1, 3)

D(x, )

B(1, -1) c(5, 1)

ie. D in the mid-point of AB.
Median through vertex C meets line segment AB at its
mid-point
Mid-point of AB, i.e D(x, v)
1+(-1)
X= ———= = 0 =
5 y

Mid-point of AB is D (0, 1)

Length of median =  (5-0)"+(1-1)
= +25+0 = 25 =5 units

-+ AD is a median of AABC,
. BD = DC, i.e. D is the mid-point of BC.

A5, 1)

B ’ D ’ C
(1,5) (=3,-1)

Hence, the coordinates of D are

1-3 5-1)_
(T’T)‘( 12

AD = |J(5+1)* +(1-2)

= J36+1 = /37

which is the required length of the median AD.

14. Since D in the mid-point of AB, so

- S+x ‘=1
7
2= M Sy —4-7-53
A(-5, 7)
D(-2, 2) E(-1, 4)
B(x, ) Clxy v)

The coordinates of the vertex B are (1, -3).

8 | Answosp areulpioo)
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15.

16.

. S5+x,
Again, —1:T:x2:—2+5:3
7+
and TR L i

2
The coordinates of the vertex C are (3, 1).
Hence, the other two vertices are (1, -3) and (3, 1).

Let ABC be a triangle whose two given vertices are
B(5, 3) and C(7, -3).

Alx, y)

B(5, 3) C(7,-3)

Let the coordinates of third vertex A be (x, y) and the
point (2, 2) be the mid-point of AB.

Then, 2=x;5 —x=4-5=-1
+3
and 2:%:;/:4—3:1

So, the coordinates of the third vertex are (-1, 1).
Again, let point (2, 2) be the mid-point of AC.

+7
Then 2:x2 = x=4-7=-3
and 2:%:>y:4+3:7.

So, the coordinates of the third vertex are (-3, 7).

Hence, the coordinates of the third vertex are either
(-1, 1) or (-3, 7).
P is the mid-point of the line segment AB.

A6, 8)
P(x, ) Q(0.2)
B(0, 0) Clx, v1)
6+0
So, X = > = 3
8+0
=2 4
and y 2
Also, PQ || BC
So, Q is also the mid-point of AC.
6
= 0= h =>x=-6
2
and EZij,l:S—S:—?)

17.

Hence, the coordinates of P are (3, 4) and coordinates of
C are (-6, -3).

BC = \ (-6—0)% +(-3-0)

Now,
=/36+9 = V45
= 3J5
5 2
and PQ = (3—0)%(4—5]
= 9+2
Vs
~ [36+9 _[s5
- 4 “ N4
_ 35
2
= 2PQ = 35
Hence, BC = 2PQ.
: AP _ AQ _ 3
Given that AB - AC — 1
- AB _ AC _ 4
AP = AQ 3
AB-AP _ AC-AQ _4-3 _ 1
AP =~ AQ 3 3
PB_QC _1
= AP AQ 3
A(5, 5)
3 3
P(xy, y4) Q(xy, ¥5)
1 1
B C

(1,5) 9, 1)
P is a point on AB such that PB: PA =1:3.
Similar Q is a point or AC such that QC : QA =1: 3.

If (x;, y;) and (x,, y,) be the coordinates of P and Q
respectively, then by using section formula, we have

_ 1x5+3x1 _ 5+3

177143 7 2
1x5+3x%x5 20
and hW="qyz T 7 0
Similarly, X, = % = %2 =8
I1x5+3x1 8
and 2= i3 T2

Hence, the coordinates of P and Q are (2, 5) and (8, 2)
respectively.

.. Required length of PQ = /(2 - 8)2 +(5- 2)2
= 36+9
= /45 = 3.5 units.



18. Let the coordinates of P be (x;, y;) and that of Q be
(xy ¥p)-

A2, 5)

P, ) Q(x,: y2)

B(-1, 2) C(5, 8)
Ix(-D)+2x2 -1+4 3
i = = =2 -1
B S0 % 1+2 3 73
_ 1x2+2x5 3 2+10 4
T T T T
Ix5+2x%x2 5+4
Also, X, = ) =3 =3
3 1x8+2x5 3 8+10 _6
2ET T T T
So, the coordinates of P are (1, 4) and that of Q are
3, 6).
(i) Now, PQ =y (3-1)>+(6-4)
= Ja+4 =8 =22

And  BC = (5+172+(8-2)
= J36+36 =72 = 6J2

So, 3PQ=3x2J2 = 6J2 =BC
Hence, PQ = %BC,

19. The centroid divides the median AD in the ratio 2 : 1.
A3, 5)

B D C(5, 2)

(i) Let the coordinates of D be (x, v).

1x3+2x
Then, l=——7—=>2x=3-3=0
1+2
= x=0
1x5+2y
and 2= ) =>2y=6-5=1
— yZE

Hence, the coordinates of D are (0, %) .

(ii) Also, the centroid divides the median CE in the ratio

2:1.
Let the coordinates of E be (x;, ;).
Ix5+2xx
Thy 1= —— 2%, =3-5=—
en, ) =2x =3-5 2
= x,=-1
1x2+2xy;
= 1.7 =2+2y, =6
6-2
= ylszz

Hence, coordinates of E are (-1, 2).

20. Let the triangle be ABC with vertices A(3, 5), B(-2, 4) and
C(14, 9).

B(-2, 4) D

Also, let D, E and F be the mid-points of BC, AC and AB
respectively.

C(14, 9)

Then, the coordinates of D are

[—2+14, 9+4j e D(é, Ej
2 2 2

The coordinates of E are

3—’_14/m ,i.e. E(£/7
2 2 2

The coordinates of F are

(3+(—2) 5+4) . (1 9]
,— |, ie. F| =, =
2 2 2 2

So, the length of medians are

2
AD = \/(6—3)2+(123—5j
= /9+2
4
45 3 3
= /fzf 5 =2 x223=3. i
1 2\/_ > x 2.23 = 3.35 units
2
BE = \/(127+2j +(7 —4)?
= /ﬂ+9
4

\/441+36_ 477
4 N 4

1 1
5 477 = 5 x 21.84 = 10.92 units

g | Answosp areulpioo)
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2 2

CF = [14_1] +(9_2j
2 2

_ [0, 81 _ [810
N4 4 N 4

LN ET
2 2

21. Centroid of a triangle is the point where all the three
medians of the triangle meet.
Alx, )

x 28.46 = 14.23 units

B(x,, ¥,) D C(x,, )

Since AD is the median, D is the mid-point of BC.

Therefore, coordinates of D are (%, %j .

Now, the centroid of a triangle divides the median in the
ratio 2 : 1. So, G divides AD in the ratio 2 : 1.

Therefore, the coordinates of G are
2x(7x2;x3j+1xxl 2(7y2;y3j+1xyl

7

3 3

ie (x1+x2+x3 3/1+y2+y3j

7

3 3

22. (i) The coordinates of the centroid of a triangle with
vertices A(x,, v,), B(x,, y,) and C(x,, y,) are given by

(x1+x2+x3 y1+y2+?/3j.

7

3 3
Here, x, =-4,y,=2,%=14,=3,x,=2,y,=5
Therefore, coordinates of the centroid of the given
triangle will be
(—4+1+2 2+3+5) . (—1 10]

3 ' 3 3’3

Hence, the coordinates of the centroid is (—?1, %)

(i) Let G(X,¥) be the centroid of AABC.
A(1, 0)

G,y

B (5, —2) C(8,2)

Then E:%(—1+5+8)=4

and 7= %{0+(—2)+2} =0

The required centroid is (4, 0).

23. The point of intersection of the medians of a triangle is the
centroid. The coordinates of the centroid of the triangle
with vertices (x,, v,), (x,, ¥,) and (x,, y,) are given by

(x1+x2 tX3 Y1t +}/3)

’

3 3
Here, x, =2,y, =3, X, = -3, Y, = 2, Xy = 4, Yy = 2.
Therefore, coordinates of the centroid will be

2-3+4 3+2-2) .
[ j, ie. (1, 1).

7

3 3
Hence, the coordinates of the centroid are (1, 1).

24. (i) Let the coordinates of the third vertex C be (x;, v,).
Since G(3, 4) is the centroid of AABC

A(6, 4)
[ ]
G(3, 4)
B C
(2,2) (x4, 1)
1 4+ x
325(6—24‘3(1): 31
= x,=9-4=5
_1 _6+n
and 4—3(4+2+yl)— 3
= Y, =3x4-6=6

.. The required coordinates of C are (5, 6).
(i) Let the coordinates of the third vertex A be (x;, y,).

Alxy, y4)
e G(0, 0)
B C
(-3, 1) (0,-2)
.+ G(0, 0) is the centroid of AABC, hence, we have
1 x;—3
0= g(x1 -3+0) = 1T
= X, =
1 -1
and 0= z(n+1-2) =7yl3
= y=1
Hence, the required coordinates of the third vertex
are (3, 1).
(iii) Let the coordinates of the third vertex of the triangle
be (x5, y,).
1
Then, 3+ =0 =>x=-4



25.

26.

27.

28.

29.

30.

and

Hence, the coordinates of the third vertex are (-4, =7).
It is given that the centroid of the triangle is at origin.
Given, x;, =2,y, =3, x, =3, y, = -2
X+ Xy + X3

Now, =0
3
= 2+3+x,=0=>x,=-5
and NDithoa*¥s _
3
= 3+y,-2=0=>y,=-1

Let the coordinates of the third vertex be (x, v).
The point in the triangle at which the medians meet is
the centroid.

5+(-1)+x

Then, —— =0
en, 3
= x=0-4=-4
2+4
and u:—?)
3
= y=-9-6=-15

Hence, the coordinates of the third vertex are (-4, —15).

The coordinates of the centroid G(-3, 4) of the triangle
with vertices A(6, 2), B(x, 3) and C(0, y) are given by

6+x+0
3= 2 - 9_6=--15
3
2
and 4= +§+y —y=12-5=7

Hence, x =15,y = 7.
The coordinates of the centroid of the triangle with vertices
P(3, x), Q(-2, 3) and R(y, 5) will be given by

(3+(—2)+y x+3+5j ) (1+y x+8)
, 1. .

7 7

3 3 3 3
But the centroid is at the origin.
So, Y 0=y=-1
3
and x;8=0:>x=—8

Coordinates of the centroid of the given vertices of a
triangle will be given by
+y+ —Z+z—X+x— +y+
(x Y+z Yy—z+z-x+x yji.e.[x Z zloj

’

3 3

This is a point whose y-coordinate is 0, i.e. this point lies
on the x-axis. Hence, the centroid of the triangle with
given vertices lies on x-axis.

4 0—
Coordinates of the mid-points are P(Og , %) ,

Q(8+4,8_6J,R(8+6,8+8j and5(0+6,0+8)
2 2 2 2 2 2

i.e. P2, -3), Q(6, 1), R(7, 8) and S(3, 4).

7+2 8-3
Now, the coordinates of mid-point PR are (T, Tj

95
ie. (E' E] and the coordinates of mid-point of SQ are

(6+3 1+4) . 95
— Y — |, 1e. | =, = |.
2 2 2’2

Since the coordinates of the mid-points of PR and QS are
same, PR and QS are diagonals of parallelogram PQRS.

Therefore, PORS is a parallelogram.

For Standard Level

31.

(i) Let the vertices of the triangle be A(x,, y,), B(x,, ¥,)
and C(xy, y).
Since D is the mid-point of BC, we have

=218 = (1)
and 3= % =Y, +tY,=-6 (2
Alxy )
F(4, 5) E(2, 1)
B(xzv yz) D(_lv _3) C(xsv ya)
Since E is the mid-point of AC, we have
.xl + x3
2=T:>x1+x3=4 ...(3)
+

1= 28 sy vy, =2 ()

Also, since F is the mid-point of AB, we have

=020 oy iy =8 ...(5)
+
5= Lzyz =y + Y, =10 ..(6)

Adding (1), (3) and (5), we get
Xyt X+ + X3+ +X,=2+4+8

= 2(x; + x, +x3) =10
= X+ X, +x,=5 ...(7)
From (1) and (7),
X +(2)=5

= x,=5+2=7
From (3) and (7),

X, +4=5
= x,=5-4=1
From (5) and (7),

8+x;=5
= x,=5-8=-3

Now, adding (2), (4) and (6), we get

Yot Ys+t Yy +Ys+y; +y,=-6+2+10

= 20y, +y, +Y;) =6

= Y+ Y, +Yy, =3 ...(8)
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From (2) and (8),

Yy, +(=6) =3

= ¥y =3+6=9
From (4) and (8),

Yy, +2=3
= y,=3-2=1
From (6) and (8),

10+y,=3
= Yy, =3-10=-7

Hence, the three vertices of the triangle are (7, 9),
(1, 1) and (-3, -7).

(i) Let the three vertices of APQR be P(x,, y,), Q(x,, ¥,)

and R(x;, y,).

P(x, 1))
AL, 2) C(1,0)
Qlxy 1) B(0, 1) R(x v3)
Since A is the mid-point of PQ, so
1z%:>xl+x2:2 ...(1)
and 2= WTyz =Sy +y,=4 .2

Since B is the mid-point of QR, so
x2 + X3

0= > =>x+x,=0 ...(3)
and 1= % =Y, +y; =2 .4

Since C is the mid-point of PR, so
X1+ X3

1= > =>x+x,=2 ...(5)
and 0= WT‘VS:>%+y3:O ...(6)
Adding (1), (3) and (5), we get
Xy Xy Xy X+ Xy X =2+0+2
= 20, +x, +x;) =4
= X+ Xy +xy =2 (7)
Also, adding (2), (4) and (6), we get
Yttty Y+l =4+2+0
= 2y, +y,+Yy) =6
= Y+ Y, +y,; =3 ...(8)

From (1) and (7), we get

2+x,=2 =x;,=0
From (2) and (8), we get

4+y,=3 =y,=-1
So, the coordinate of vertex R are (0, -1).

From (3) and (7), we get

n+0=2 =x =2
From (4) and (8), we get

y+2=3 =y =1
So, coordinates of the vertex P are (2, 1).
Again, from (5) and (7)

X, +2=2 =x,=0
and from (6) and (8),

Y +0=3 =y,=3
So, the coordinates of the vertex Q are (0, 3).

Hence, the three vertices of the triangle are (2, 1),
(0, 3) and (0, -1).

(iii) Let the three vertices of the triangle be A(x,, v,),

B(xy y) and C(ry, ).
R CD)

F(5,7) E(4, 6)

B(x, 1) D3, 4) Clx )

Also, let the points D, E and F are the mid-points of
the sides, BC, AC and AB respectively.

'Ihen, 3= % :>x2+x3:6 -~~(1)
4:%:y2+y3:8 .2
4= x1;x3 =x +x,=8 ..(3)
6:]/1+Ty3:>y1+y3:]_2 ...(4)
5:%3x1+x2:10 ..(5)

and 7= %‘*Tyz =Y+, =14 ~(6)

Adding (1), (3) and (5), we get
Xo X+ X+ 23+ +X,=6+8+10
= 20 + x, + x;) =24
= X+ X, +x;=12 (7)
Also, adding (2), (4) and (6), we get
Yot Yst Yy +Ys+y, +y,=8+12+14
= 2y, +y, +y,) =34
= Y+, +y, =17 ..(8)
From (1) and (7),
X, +6=12=x=12-6=6
From (2) and (8),
y+8=17=y =17-8=9



From (3) and (7),
X, +8=12=x,=12-8=4

From (4) and (8),

Y+ 12=17=y,=17-12=5
From (5) and (7),

0+x,=12=x,=12-10=2
From (6) and (8),

4+y,=17=y,=17-14=3
Hence, the coordinates of the three vertices of the
triangle are (6, 9), (4, 5) and (2, 3).

(iv) Let the coordinates of the vertices A, B and C of the
triangle ABC be (x,, y,), (x,, ,) and (x,, y,) respectively.

Alxy, y4)

Then we have

x1+x2 -6
2
= X, +x, =12 ...(1)
xZ+.X3 :3
2
= X, +X,=6 ...(2)
X3 + X
d S2--1 -3
an 2
= X, +x;,=16 ...(3)

Adding (1), (2) and (3), we have 2(x; + x, + x;) = 34
subtracting (1), (2) and (3) from (4) successively, we
getx,=5x =1land x, = 1.

Also Nt _g
’ 2
= Yty =14 ...(5)
YatVYs _
5 4
= Yt Y, =38 ...(6)
Ysth _
and 3 9
= Yy, +y, =18 ..(7)

Adding (5), (6) and (7), we get

20y, +y, +y;) =40
= Yy + Y, + Y, =20 ...(8)
Subtracting (5), (6) and (7) successively from (8), we
gety, =6y, =12and y, = 2.
Hence, the required coordinates of A, B and C are
respectively A(11, 12), B(1, 2) and C(5, 6).

32. Let the vertices of the triangle with the given mid-point

be A(x,, v,), B(x,, y,) and C(x;,, v,).

Alx, v1)

B(xx 1)
X1+ Xy 3
Then, 5 =3 =>x +x,=3 (1)
+
PRty vy, =2 Q)
% 2oy, =4 .0
YVatys _ 3 t 1. =3 @)
S = Pty =
13
B D syan =13 .5)
ntys _ 9 =9 6
7 T Ty DUty = ...(6)

Adding (1), (3) and (5), we get
XXX+t +x;=3-4+13
= 20, + x, + x5) =12
= X+ X, +x;=6 - (7)
Adding (2), (4) and (6), we get
Yo+t Y+ Y3+ Y +Y3=2-3-9
= 2(y, +y, +y5) =-10
= Y+ Y, + Yy, =-5 ...(8)
From (1) and (7), we get
3+x;=6=>x;,=6-3=3
From (2) and (8),
24+y;=b5=>y,=5-2=-7.
From (3) and (7),
X, —4=6=>x=6+4=10
From (4) and (8),
y-3=-5=y; =5+3=-=2
From (5) and (7),
Y, +13=6=>x,=6-13=-7
From (6) and (8),
Y,=-9="b5=y,=-5+9=4

So, the three vertices of the given triangle are (3, -7),
(10, -2) and (-7, 4).

Hence, the coordinates of the centroid are

(3+10—7 —7—2+4) . -5
’ ,ie |2, —|.
3 3 3
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be A(x,, v,), B(x,, y,) and C(x,, v,).
A(x‘ll ]/1)

D(-1, 6) E(2, 0)

B(x. 1) F(5,6) Clxs y5)

Now, D is the mid-point of AB. Then,

=-1
2
= X+ x, =2
i+tYs
=6
2

= Yty =12
F is the mid-point of BC. Then,

Xy + X3

2 =5
= X, +x, =10
+
yzzys -6
= Y, + Yy =12
E is the mid-point of AC. Then,
X+ X3 _»
2
= X, +x,=4
+
y12y3 -0
= Vi+ty;=0

Adding equations (1), (3) and (5),

20 +xy, +x) =2+10+ 4
= X+ X, +x;=6
Adding equations (2), (4) and (6),

2y, +y, +y,) =12+12+0

= Y+t y, +y, =12
From (1) and (7),

2+x,=6
= Xy =
From (2) and (8),

12+y,=12
= y;=0.
From (3) and (7),

x,+10=16
= x, =4
From (4) and (8)

y+12=12

33. Let the vertices of the triangle with the given mid-points

Q)

)

..0)

(4

...(5)

..(6)

7)

e

34.

35.

= y,=0
From (5) and (7),
x,+4=6
= X, =2
From (6) and (8),
y,+0=12
= Yy, =12
Now, the coordinates of the centroid of the triangle are
_ Mt txy -4+2+8 _»
3 3
YitYs+ys 0+12+0
T

Hence, the coordinates of the centroid are (2, 4).

Since point P divides DC in the ratio 3 : 8, so coordinates
of P are

A(6, 6) B(12, 6)
1
D3, 2) P(x, y) C(14, 2)

3x14+8x3 3x2+8x2
3+8 ' 3+8

Now, AB = y (12-6)*> +(6-6)> = V36+0 =6 units

DC =/ (14-3)> +(2-2)* = { (11> +0 =11 units

] ie. P(6, 2)

Also, AP = \ (6-6)>+(2-6)* = J0+16 =4 units.
Therefore, area of trapezium ABCD
1 1
= 5 (AB+DC) x AP = — (6 +11) x 4

=17 x 2 = 34 sq units

Let CE be the median through C and PQ the perpendicular
bisector of BC intersect at P(x, ).

A1, 4)

E
13

BC1L,2) Q " C5,-2)
Join PB. As P lies on the perpendicular bisector of BC, P
is equidistant from B and C.
BP = CP
= BP? = CP?
= (x+12+@Wy-2=x-52+ 1y +27?
= 3x -2y =6 ...(D)



1-1 4+2
Coordinates of E are [T, %) ,i.e. (0, 3).
Suppose P(x, y) divides EC in the ratio k : 1.

Then, using section formula

Q)

Using equations (1) and (2),

L 5k > 3 -2k iy
k+1 k+1

= 15k — 6 + 4k = 6(k + 1)
= 13k = 12
12
k=—
= 13
Now,
5 12
o5k M3 0 12
k+1 12, 25 5
13
12
3—2k 3—2XE
Y=
k+1 E+1
13
S 39-24 15 3
T 25 25 5

Hence, the coordinate of the point where the right bisector

of BC intersects the median through C is (%, g)

EXERCISES 7F

For Basic and Standard Levels
1. Area of a triangle with vertices (x;, y,), (x,, ¥,) and
(x4 ) is given by

1
§|x1 (= y3)+ %0 (ys —v1) + x5 (11 — ]/2)|~
(i) So, area of the triangle with vertices (3, 0), (7, 0) and

8 4)
1
- E\[3(—4)+7(4)+8(0—0)]\
= %|[—12 +28]
1
= E|[16]|
= 8 sq units
(i) Area of the triangle with vertices A(-5, 7), B(—4, -5)
and C(4, 5)

= [5(-5-5)-4(5-7)+4(7+5)]

1 1
= E|[5o+8+48]| = 5 x 106

= 53 sq units

a a
(iti) Area of the triangle with vertices (ﬂfl, t] , (ﬂtzz t]
1 2

and [dt3 ’ a]
t3

1 a a a_a a a
= ﬂtl _— +(1t2 _—— ﬂt3 —_———
1 at2 ﬂtl—ats +at3 atz—ﬂtl
2 hts tty
_ 1 2| hts—hts bl —tats | fats —hts

2 tots tits tits
~ 7xa2 Bty — Bty + bt — b3ty + byt — hit3

hitots
= ty —t3) = tots(ty — )+ 1 (15 — 12

2t1t2t3[ 1 (ty = t3) = bata(ty = £3) + (13 3)]
= ty —t3) [—17 —tots + t(ty +1

2t1t2t3[(2 3) [ — bty +H(h 3)]]

s 2
= (ty—ty) |~} —toty + lyty +
2t1t2t3( 3)[ 1~ btz +Ht; 13}
22
= (ty—ty) [h(t — )+t ( —t
2t1t2t3(2 3) [t — 1) +t3(H — )]
2
= ty —t3)(t; —t5) (3 — ¢
2t1fzf3(2 3) (=) (3 —1)
2
= (t; —t,) (t, —13) (£; —1;) sq units
24,1yt 1 )iy =13) U3 —11) 8q
2 (Ht-2)
(t+2,t+2)
(t+3,1)

Area of triangle = f“:t +(t+2)(2)+(t+ 3)(—4)]|
= %|[2t +2t+4-4t-12]

:7| = [(4)| = 4 sq units

Hence, area of triangle is independent of t.

3. (i) Let the triangle be ABC where A(x, 3), B(4, 4) and

C(3, 5). re3)

B C
4, 4) (3,5)

Then area of AABC is

1
A= §|x1(1/2 ~Y3) + %2 (Y3 = 1) + 23 (11 ~ 1)
where x; =x, ¥, =3,x,=4,y,=4and x =3, y; =5
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A= %|x1(4—5)+4(5—3)+3(3—4)|

- %|—x +8-3| = %|5 — 3] =4 [Given]

= 5-x =8

[5-x =8
(i) Letx <5 Then5-x=8=>x=5-8=-3
(ii) Let x > 5. Then x -5 =8 = x = 13.
Hence, the required value of x is -3 or 13.

(@) Letx; =1L, y,=-3, x,=4,y,=p, %, =-9,y,=7
A(1,-3)

B C
(4. p) -9.7)

.. The required area of AABC is
A= %|x1(y2 —y3)+ % (Y3 — 1) + x5 (1 —y2)|
1
= S[1x(p=7)+4(7+3)+9(-3 - p)
= lp-7+40+27+9]

= 2110+ 60] = [5p +30] =15 (given)
We have 5[p+6| =15
= p+6] =3
Case (i) Let p > -6
.. From (1), p+6=3
= p=-3
Case (ii) Let p < -6
.. From (1), -p-6=3
= p=-6-3=-9
Hence, the required value of p is -3 or -9.

(iii) Given: Area of the triangle = 6 sq units
P(k+1, 1)

Q(4, -3) R(7, k)
Now, Area of the triangle

- %'Uk +1)(-3+k)+4(-k=1)+7(1+3)]

_ %‘[(kz ~2k-3) -4k -4+ 28]‘

- %‘[kz —2k—3—4k+24]‘

~

6= %‘[18 —6k+21]‘
= 12 = k% - 6k + 21

= K-6k+9=0

=k -3k-3k+9=0

= k(k-3)-3(k-3)=0
k=3

(iv) Let ABC be the triangle with

A(xy, yy), where x; = -2, y, =5,
B(x,, v,), where x, = k, y, = -4 and
C(xy y;) where x, =2k + 1, y, = 10.
Then the area of AABC is

1
A= §|x1(?/2 ~3) + %2 (y3 = 1) + %3 (11— 12)|
= %|—2(—4 =10) + k(10 - 5) + (2k + 1)(5 + 4)|

= 2]28 + 10k - 5k + 18k + 9|

1
= =|23k 7 (1
2|3 +37] @
Now, A =53 [Given]
.. From (1),
23 37| _
7k+% =53
23(, . 37) _ N 4
= 7(’”’%)_53 [ k>0 . k> 23]
37 _ 2 e _ 106
= k+23 = 23><53 =
_106-37 _ 69 _
- k== "33

Required value of k is 3.

Let AABC be the triangle with vertices A(x,, y,),
B(x,, y,) and C(x,, y,), where x, =2, v, =1, x, = 3,

7
Yp=-2,%, = 5 and y, = v.
Then area (A) of the triangle is given by

1
A= §|x1 (y2 - y3)+ xz(ya - yl) + X3 (y1 —y2)|

:%2(—2—y)+3(y—1)+%(1+2)‘
1, _34 21

=3 4 -2y + 3y 3+2
1.7

2V T2

Case (i) Let y > —%

Y (YA -
A= 2(y+2) =5 [Given]



y_5_.7_1
- R S
= - B
Y75
.. 7
Case (ii) Let y < )
=i, -7 2 i
Then A= 2( Y 2) 5 [Given]
Y7
= 271 5
y__7_5._2
- 21Ty
= —a
7T
Hence, the required value of y is % or —22—7.

4. () ;”:—4(6—8)—§(8—3)+2(3—6)]‘

1 2
2‘[—4 X (—2)—5 X5+2x (—3)]‘

1 1 1
= —|[+8-2-6 —x|8-8) = =x0
=26 = 2 x[6-9) = 1
=0
Since the area of the triangle with given points as
vertices is 0, the points are collinear.

(i) %|[3u(3b —2b)+0(2b - 0) + a(0 - 3b)]|

= %|[3a xb+0+ax(-3D)]

1 1

—||3ab—3ab]| = = x0=0

2|[ ab —3ab] 5

Since the area of the triangle with given points as
vertices is 0, the points are collinear.

5. (i) %|—1(p+l)+2(—1—3)+ 5(3-p)|

= %|[—p—1—8+15—5p]

- Yrep+6] =ap+3
S[-op+6] =3

The three given points will be collinear, if the area of
the triangle taking these points as vertices is 0.

= Bp+3=0
= 3p=3
3

== =1
= P=3
= p=1

(i) S[2(1-3)+p-1)-10+1)]

- J[-8+20-2] = J|(2p-10)

- 2lir-5)
The three given points will be collinear, if the area of
the triangle taking these points as vertices is 0.
= p-5=0
= p=>5

(ii) %|[1(—2 ~16)+r(16-4)-3(4+2)]

1
= E|(—18 +12r -18)|

= %|(12r—36)| = |6r — 18]

The three given points will be collinear, if the area of
the triangle taking these points as vertices is 0.

= 6r-18=0
18
= r=—
6
= r=3

(iv) Let the points be A(x,, v,), B(x,, y,) and C(x,, y5),

where x; =a,y, =1, x,=1,y,=-1, x, = 11 and
Yy =4
Then the area of AABC is given by

1
A= §|x1(y2 ~3) + %2 (y3 — 1) + 3 (11— v2)|
= a(-1-4) +1(4=1) +11(1 + 1)
1
= §|—5a+3+22|

1
= 5|50+ 25

The three points A, B, C are collinear, .. A = 0.

Hence, the required value of a is 5.

(v) Let the coordinates of A, B and C be (x, y,), (x,, v,)

and (x,, y,) respectively, where x, = x, v, =2, x, = -3,
Y, =4, x,=7and y, = -5.
Then area of AABC is given by

1
A= §|x1(y2 ~3) + %2 (y3 — 1) + 3 (11— 12|

= JJr(-4+5)-3(-5-2)+7(2+ 4)

= 421412
- %|x + 63
Since, the three points are collinear, hence A = 0.
|x + 63| =0
= x =-63

which is the required value of x.

(vi) Let the coordinates of three points A, B, and C

be (x;, y,), (x,, ¥,) and (x;, y,) respectively where
xv=xy=-1,%=2y,=1,x,=4and y, = 5.
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Then area of AABC is given by
1
A= §|x1 (V2 —ya) +x2(y3 —y3) + x5 (11 - }/2)|
= Jr(+1-5)+2(5+ 1)+ 4(-1-1)|
_ 1 _
= SlH4x+12-8

_1
= 2|—4x+4|

The three points are collinear, hence A = 0
= x=1
which is the required value of x.

(vii) Let the coordinates of A, B and P be (x;, y,), (x,, ¥,)

and (x,, y,) respectively, where x, = % ;Y =6,

X,=2,Y,=8x;=mand y, = 3.
Then the area A of AABP is given by

1
A= §|x1(y2 ~Y3) + X2 (Y3 = 1) + 23 (11 — )

_ %‘—%(8 -3)+2(3-6)+m(6- 8)‘

- %|—2 —6-2m| = %|—8 —2m|

The point P lies on the line segment AB, hence,
PA and B are collinear.
RS A=0
. From (1), m = -4 which is the required value of m.

6. (i) Let the coordinates of the given points be (x,, y,),

(xy y,) and (x5, y5)
where x; =k, y, =3, x, =6, y, = -2, x, = -3 and
Y3 =4
Now, the area (A) of the triangle formed by these three
points is given by

1
A= §|x1 (3/2 - y3)+ % (y; - yl) +x3 (]/1 - }/2)|

= Jk(-2-4)+6(4-3)-3(3+2)

1
= §|—6k +6— 15|
1
Since the three given points are collinear,
A=0
9
k= -2
- 6
- _3
2

which is the required value of k.

(i) Let the coordinates of A, B and C be (x, y;) (x,, ¥,)
and (x,, y,) respectively
where x;, =7, y, = -2, x,=5,y,=1, x; = 3 and
Y, = 2k.

Then the area of AABC is given by
1
A= §|x1 (V2 —ya) +x2(y3 — 1) + x5 (1 - 1/2)|
= [ (1-2K) + 5(2K +2) +3(-2 = 1)

= 27 - 14k + 10k +10 - 9|

1
= |2k + 4|
The three given points are collinear.
o A=0
= k=2

which is the required value of k.

(ifi) Let the coordinates of the given points be given by
(x;, 1), (x5, y,) and (x,, y,) respectively where x; = 8,
vy, =1,x,=3,y,=-2k x;=kand y, = -5.

Then the area (A) of the triangle formed by the given
points as vertices, is given by

1
A= §|x1 (V2 = v3) + %2 (y3 = 1) + x5 (1 = 1)
= Z1B(-2k +5) + 3(=5 — 1) + k(1 + 2K)|
= 2|16k + 4018+ k+ 26

= %|2k2 ~ 15k + 22| (1)
Since the three given points are collinear,

o A=0.
= 2k - 15k +22=0

fo 15+ V15% —4x2x22

= 2x2
_ 1544225176
4
_15+449
4
_ 157
4
8 o 22
4 4
_ 1
=2or >
1

Hence, the required value of k is 2 or >
(iv) Let the coordinates of A, B and C be respectively

(x;, yp), (xy, Y,) and (x;, y,) where x; = k + 1, y, = 2k,
x, =3k, y, = 2k + 3, x; = 5k - 1 and y, = 5k.

Then the area (A) of AABC is given by

1
A= §|x1 (V2 = v3) + %2 (y3 = 1) + x5 (11 = )|

= e+ 1)(2k +3 = 5k) + 3k (5k - 2K) + (5k 1) 2k ~ 2K = 3)



1 For the points A, B, C to be collinear,
= 5|k +1)(3 - 3k) + 3k x 3k + (5k ~1)(3)

1 (9-9k) =0
- %|—3k2 +3+9K> ~15k + 3| = %|6k2 ~ 15k + 6| 2
= 9-9%=0
(1) - k=-1
. The three points are collinear. Now, the points are A(-5, 1), B(1, -1) and C(4, -2).
A=0 Let the point B divides AC in the ratio r : 1.
. From (1) 4r -5
6k2 - 15k + 6 = 0 Then, T+l
N k=15im = r+l=4r-5
6x2 = 1+5=3r
_ 15+4/81 = 3r==6
6x2 6
_15%9 = r=5 =2
12 So, the point B divides AC in the ratio 2 : 1.
= % or % (if) Let the coordinates of the points A, B and P be
respectively (x;, y;), (x,, ¥,) and (x;, y;) so that
=2or% v =ky =10,x,=3,y,=-8 x,=-4and y, = 6.
1 m ] 1 |
Hence, the required value of k is 2 or % . ,IA Ig é
(k, 10) (-4, 6) (3,-8)

(v) Let the coordinates of the three vertices of the triangle

be (x,, y), (xy y,) and (x,, y,) where x;, =3k -1, y, = Then the area (A) of AABP is given by

K-2m=kyp=k-7, =k landy, = -2 A= %|x1(y2 ~y3)+ 2 (ys — )+ x3(na —y2)|
Then the area (A) of the triangle formed by these
vertices is given by _ %|k(—8 —6)+3(6—10) — 4(10 + 8)|
1 4
A= §|xl(y2—y3)+x2(y3—y1)+x3(y1—y2) 1
= 5|14k 12 - 72| (1)
1
- §|(3k_1)(k_7+k+2)+k(_k_2_k+2)+ Since P lies on AB, hence A = 0
(k=1)(k-2-k+7) - From (1),
1 —14k -84 =0
= E|(3k—1)(2k—5)+k(—2k)+(k—1)5| L8 .
) = =1
= §|6k2 15k — 2k +5 - 2k” + 5k - 5| which is the required value of k.
10,2 2nd part: We have A(-6, 10) and B(3, -8).
- §|4k B 12k| (1) Let P(—4, 6) divide AB in the ratio m : 1.
If the three given points are collinear, then A = 0. Then by using section formula, we have
From (1) 4= 3m—6
4212k =0 m+1
= 4k(k —3) =0 = 3m—-6=-4m-4
: Either k=0 or k=3 = 7m=2
Hence, the required value of is 0 or 3. m= %
1
7. (i) E|[_5(k +2)+1(2-1)+4(1- k)]| = Hence, the required ratio is 2 : 7.
_ 1|[—5k—10—3+4—4k]| 8. (i) Area of the triangle with vertices (p, 9), (m, n) and
2 (p—m, q-n)
1 1
= E|[_9_ 9k]| =E|[p(n —g+n)+m(qg—n—q)+(p-m)(q —n)]|

a | Answosp areulpioo)
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= %|[p(2n —q)+m(-n)+(pq—pn—mq+ mn)]|

1
= E|[2pn—pq—mn+pq—pn—mq+mn]|

= %|[P” —mq]

For the points (p, g), (m, n) and (p — m, q — n) to be
collinear,

1

5 (pn —mq) =0
= pn—mqg=0
= pn = mgq
ie. pn = qm

(id) %”:x(y—1)+ 0(1-0)+1(0-y)]

1
= Sl -x-y]

If the given points are collinear, the area is 0.

1
ie. E(xy—x—y):O
= xw-x-y=0
= X+y=2xy
(iii) Let the coordinates of the points P, Q and R be
(xy, v1), (x5, y,) and (x;, y,) respectively, so that
x,=a,y,=bx,=by,=a,x;=xand y, = y.
P R Q
(a, b) (x, y) (b, a)

Then the area (A) of APQR is given by

1
A= §|x1(y2 ~y3) + % (Y3 —v1) + 23 (1 —y2)|
= %|a(a—y)+6(y—b)+x(b—a)|
= %|a2—ay+by—b2+bx—ax|

A= %|a2—b2+(b—a)x+(b—u)y| .1
If R lies on PQ, then A = 0
.. From (1), we have
a2-b+@b-a)(x+y)=0
= x+y=a+b

(iv) Area of the triangle with vertices P(x, y), (1, -3) and
(_4/ 2)

- %|[x(3—2)+1(2_3/)_4(3/+ 3)]
_ %|[—5x+2—]/—43/_12]|

1
= S[-5x-5y-10]

For the point P(x, y) to lie on the line segment joining
the points (1, -3) and (-4, 2).

%[—5x—5y—10]:0
= —§(x+y+2)=0
2
= x+y+2=0
1
©) E|[x(6—4)+3(4—y)—3(y—6)]|

= %|[2x+12—3y—3y+18]|
= %|[2x—6y+30]|

1
= E|[x -3y + 15]|

If the given points are collinear, then the area is 0.

ie. x=-3y+15=0
(vi) We have, %|[x(5 ~7)+5(7-y)+10(y-5)]
= %|[—2x+ 35— 5y +10y — 50]|
= 1|(—2x +5y—15)
2
If the given points are collinear, then the area is 0.
= %(—2x+5y—15) =0

= 5y -2x =15

(vii) Taking P(x, y), A(1, 4) and B(-3, 16) as vertices of

APAB,

ar(APAB) = %|[x(4—16)+1(16—y)+3(y—4)]|
= %|[—12x+16—y—3y+12]|

= %|[—12x — 4y +28]

|-6x -2y +14]
For the point P(x, y) to lie on the line segment AB,

ar(APAB) =0

—x6 -2y +14 =0

3X+y-7=0

9. (i) Let the coordinates of P, Q and R be respectively

(x), 1), (x5, ¥,) and (x5, y,) so that
x=-3,y=9%x=ay,=bx;=4and y, = -5.
Then the area (A) of the triangle PQR is given by

A= %|x1(y2 ~¥3) + X2 (y3 — 1) + X3 (11 — y2)|
= %|-3(b+5)+ﬂ(—5—9)+4(9—b)| (1)

If P, Q, R are collinear, then A = 0.
.. From (1)
3b-15-14a +36-4b =0



= ~7b-14a +21 =0
= b+21-3=0 ...(2)
Also, given that a+b-1=0 ...(3)
Subtracting (3) from (2), we get

a-2=0
= a=2
. From (2), b=3-21=3-4=-1.

Hence, the required values of a2 and b are 2 and -1
respectively.

(ii) Let the coordinates of A, B and C be (x, y,),

(x,, y,) and (x,, y,) respectively, so that x; = -2, y, =1,
X,=a,Y,=b,x;=4and y, = -1.
Then the area (A) of ABC is given by

1
A= §|x1(y2 ~Y3)+ 22 (ys — ) + 23 (na —y2)|
= %|—2(b+1)+a(—1—1)+4(1—b)|
- Lo _
= 2| 20— 2 +2a+ 4 — 4b|

1
= E|—6b -2a+2

|—3b—a+1| ...(1)
If the three points are collinear, then A = 0

. From (1), we have

3b+a-1=0 ...(2)
Also, b+a-1=0 [Given] ...(3)
Subtracting (3) from (2), we get
4 =0
= b=0
.. From (2), a=1

Hence, the required values of 2 and b are 1 and 0
respectively.

(iit) Let the coordinates of A, B and C be (x, v,),

(xy, v,) and (x5, y,) respectively, so that x; = -1, y, =4,
X,=by,=¢,x,=5and y, = -1.

Hence, the area (A) of ABC is given by
1
A= §|x1 (]/2 - ya) + xz(]/3 - 3/1) +x3 (yl - ]/2)|
- %|—(c +1)+b(-1+4)+5(-4-c)|
= Jle-1+3b-20-5
I ATV
= 2|3b 6¢ — 21

- %|b—2c—7| ()

If the given points are collinear, then A = 0
From (1), we have
b-2c-7=0 ...(2)
Also, given that
2b+c=4 ...(3)

From (2), b=2c+7 ...(4)
. From (3) and (4), we get
2Q2c+7)+c=4

= 4e+14+c=4
= 5¢ =-10
= c=-2 ...(5)
From (4) & (5), we get
b=-4+7=3

The required values of b and ¢ are respectively
3 and -2.

10. (i) If the coordinates of A, B and C are (x, v,), (x,, ¥,)

and (x;, y,) respectively, then x, = x, vy, =y, x, = -5,
Y, =7,x,=-4and y, = -5.

. The area (A) of AABC is given by
A= %|x1 (v2 = ya) + X2 (y3 — 1) + 3 (11 — 3/2)|
= x(7-5)-5(5-y) - 4(y-7)
_ %|2x—25+5y—4y+28|

- %|2k+y+3| (D)

If the given points are collinear, then A = 0
S From(1)2x+y +3=0

which is the required relation.

(i) Let the coordinates of A, B and C be (x;, 1,), (x,, ¥,)

and (x,, y,) respectively, so that x, =2, y, =1, x, = x,
Yy =Y, x;=7and y, = 5.
Hence, the area (A) of AABC is given by

1
A= §|x1 (V2 —ya) +x2(y3 — 1) + x5 (11 - yz)|

1
= E|2(y—5)+x(5—1)+7(1—y)| (1)
If A, B, C are collinear, then A =0
.. From (1)
2u-10+4x+7-7y =0
= 4x-5y-3=0

which is the required relation.

ar(APQR) = %|[5(—1 +5)—=5(-5-2)+3(2+1)]
= %|[5><4—5(—7)+3><3]|

P(5, 2)

Q(-5,-1) S R(3, -5)

3 | Answosp areulpioo)
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Now,

%|[2o +35+9]

1
=3 [64] = 32 sq units

OR =  (3+5)2 +(-5+1)?

= J64+16 = /80
= 45

1
So, ar(PQR) = 3 x QR x PS

32 = %x4\/€xPS

2x2 16 16+/5

P5=375 =75 = T5xd3
16V5

= units
5

12. Since AD is a median of AABC
. D is the mid-point of BC.

A(4, -6)

B T b T C

(3,-2) (5,2)

Hence, the coordinates of D are ( 5

3+5 2+2
2

) = (4, 0).

Let the coordinates of A, B and D be (x,, y,), (x,, ¥,) and
(x4 y,) respectively.

Thenx, =4,y,=-6,x,=3,y,=-2,x,=4,y,=0.

.. The area (A;) of AABD is given by

4

1
§|x1 (3/2 - ys) T X (3/3 - 3/1) + X3 (yl - 3/2)|
%|4(—2 - 0)+3(0+6)+4(-6+2)

J8+18-16) = 2|6 =3 )

Similarly, the area (A,) of AADC is given by

A, = 2]4(0-2) +4(2+6)+5(-6 - 0)

- %|—8+32—30| - %|—6| =3 .

. From (1) and (2), we see that A; = A,
Hence, the median AD divide then AABC into two triangles
of equal areas.

13. (i) We join AC. The coordinates of the vertices of AABC

are

A(x; =1,y,=2),Bx, =6,y,=2), C(x; =5, y,=3),

D(3, 4) C(5, 3)

A(1, 2) B(6, 2)
.. Area of AABC

= %|x1 (V2 = v3) + x2(y3 — 1) + %3 (1 —y2)|
= %|1(2—3)+6(3—2)+5(2—2)|

1 _>5

= 2| 1+6| > ...(1)
The coordinates of the vertices of AACD are
A=(x1=1,1=2,C=(x=5 y,=3)

and D = (x3=3, y3=4)
.. Area of AADC

2

€ (va - v5) + xafus - vi )+ 5 (v - w3

= 3= 4)+5(4-2)+3(2-3)

= J1+10-3 =2 =3 Q)

From (1) and (2), we have

-1
2

Hence, the required area of the quadrilateral ABCD

Area of AABC + Area of AADC = g +3

.11 .
is 7sq units.

(if) We join AC. Then the coordinates of the vertices of
AABC are A(x; = 3, y, = -1), B(x, =9, y, = -5) and
Clxy =14, y, = 0).

D(9, 19)
C(14, 0)
B(9, -5)
A3, -1)
.. Area of AABC

1
= §|x1(y2 —y3)+ %2 (Y3 — 1) + x3(y1 — 3/2)|
- %|3(—5 —0)+9(0 +1) +14(~1+5)|

= 215 +9+ 56 = 2x50 =25 (1)

The coordinates of the vertices of AACD are



A (x{ =3,y1 =—1),C (x; =14, y’z =0)and

D(x; =9, y3 =9)
. Area of AACD
1

2

i (v2 = va) + (05 = i)+ 5 (v - i
1
= §|3(0 -19)+14(19 + 1)+ 9(-1-0)|

_ 1 _ol = Lpgo_eel = L
= 51757 +280 9| = 7]280 ~ 66 = {214

=107 ...(2)
From (1) and (2),
Area of AABC + Area of AACD = 25 + 107 = 132

Hence, the required area of the quadrilateral ABCD
is 132 sq units.”

(iti) We join AC.
D3, 4) C(4,-1)

A(=3, 1) B(-2, -4)

Then the coordinates of vertices of AABC are
A(x; =-3,y, =-1), Blx, =-2,y,=-4) and
Clxy =4, y, =-1).

Then, the area of AABC

1
= §|x1(y2 ~y3)+ %3 (y3 = 1) + 3 (1~ 12|
= %|—3(4 +1) = 2(-1+1) + 4(-1+4)|

g, - 2L
= 2|9+12| =3 (1)
The coordinates of the vertices of AACD are
A( x{ =3, yi =-1), C( x; =4, y; =-1),
D(x; =3, y; =4)
Area of AACD

1 ’ ’ ’ 7 ’ ’ ’ ’ ’
5 x1(y2 - }/3) + xz(yss - yl) + x3(y1 —y2)‘

- %|_3(_1 —4)+4(4+1)+3(-1+1)|

1 35
= §|15+20| = ? ...(2)
From (1) and (2),
Area of AABC + Area of AACD = % + % = %

=28
Hence, the required area of the quadrilateral ABCD
is 28 sq units.

(iv) We join AC.

(0, -5)
D
(5, 6)
A B
(-4, 8) (-3, —4)

Then the coordinates of the vertices of AABC are
A(x;=-4,y, =8), B(x, =-3, y, =—4) and

Clx; =0,y,=-5)

.. Area of AABC

1
= §|x1(y2 ~y3)+ 22 (y3 — 1) + x3(v1 — 1)
= 4(-4+5)-3(-5-8) +0(8 + 4)

1 35
= =4 = =
2| + 39| > 1)
The coordinates of the vertices of AACD are
A (x;=-4, y;=8),C(xy =0, y, =-5) and
D (x; =5, y;3 = 6)
*. Area of ACD

’

1 ’ ’ ’ ’ ’ ’ ’ ’
=35 xl(yz —y3)+ x2(y3 —yl) + x3(y1 —yz)

- %|_4(—5 ~6)+0(6-8)+5(8+5)

1 109
From (1) and (2), Area of AABC + Area of AACD
35,109 _ 144 _
=5 + 5 =5 = 72

Hence, the required area of the quadrilateral ABCD
is 72 sq units.

(v) Wejoin AC. Then the coordinates of vertices of AABC
are A(x; =1,y, =1), B(x, =7, y, = -3) and C(x, = 12,

Y3=2)
D(7, 21)

(12,2)

A(1, 1) B(7,-3)
.. Area of AABC

1
= §|x1(y2 ~y3)+ 22 (y3 — 1) + %3(v1 — 1)

g | Answosp areulpioo)
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= [(-3-2)+7(2-1)+12(1+3)|

1 50

= 2|-5+7+48 = 2 =2 .
2| 5+7 + 48| 5 =25 1)
The coordinates of the vertices of AACD are
A(x1=1, y1=1),C(xy =12, y5 =2) and

D(x3 =7, y3 =21)
.. Area of AACD is

S RTA TR PP

= [(2-21)+12(21-1) +7(1-2)|

_ 1 7 = Ypgo_ogl = L
= 5194240 -7 = 7|40 - 26) = Z[214)

=107 ...(2)
.. From (1) and (2), we have
ar(AABC) + ar(AACD) = 25 + 107 = 132

Hence, the required area of the quadrilateral ABCD
is 132 sq units.

(vi) We join AC.

C(-1, -6)
D
(4,5)
A B
(-5,7) (-4, -5)

Then the coordinates of the vertices of AABC are
A(x; =-5,y,=7), B(x, =4, y,=-5) and

Clxy =-1,y, =-6)

Hence, area of AABC

= %|x1(y2 ~y3)+ 2 (y3 — 1) + x3(v1 — 1))
- %|—5(—5 +6)—4(-6-7)=1(7 +5)

1 1 35
= Sl5+52-12] = 52 -17] = > (1)
Again, the coordinates of the vertices of AACD are
A (x1=-5, y;=7),C(xy =-1, y» =—6)and
D (x5 =4, y3 =5)
. Area of AACD

1| - ’ ’ ’ ’ ’ ’ ’ ’
5 x1(}/2 - }/3) + xz(y3 - y1) + X3(}/1 - yz)‘

- %|—5(—6 -5)-1(5-7)-4(7 +6)|

14.

15.

1 109
= E|55+2+52| == (2
. From (1) and (2), we have

ar(AABC) + ar(AACD) = 35+72109 - % -7

Hence, the required area of the quadrilateral ABCD
is 72 sq units.

The given points will not form a quadrilateral if any three
points are collinear.

Let A = (-3,5), B=(3,1) and C = (0, 3)

Now,

Area of AABC = %|{—3(1—3)+3(3—5)+0(5—1)}|

= %|{6—6+0}| 6-6+0}=0

This shows that the points A, B and C are collinear.
Hence, the given four points will not form a quadrilateral.
We join AC and BD.

D(x, ) C(-8, 2)

E(a, B

A3, —4) B(-1,-3)

2nd Part:

Let the coordinates of the vertices of AABC be
A(x; =3, y, =-4), B(x, = -1, y, =-3) and
Clxy=—-6,y,=2)

Then the area of AABC

1
= §|x1(?/2 ~y3) + %2 (y3 = 11) + %3 (1 — 12|

= 2[3(-3-2)-1(2+4)-6(-4+3)

1
= 5|—15 —-6+6|
)
2
.. Area of the [gm ABCD = 2 x ar AABC =2 x % =15.

Hence, the required area of the |gm ABCD is 15 sq units.

1st Part: Let E (a, B) be the point of intersection of two
diagonals AC and BD of the |[gm ABCD. Then E is the
mid-point of the diagonals.

_3-6 _ 3 _ 4+2
a= == 2andB— 5 =-1
3 _x-1
2 2
_ y-3 _
= x:—2and—1:T = y =1

-. The required coordinates of D are (-2, 1).



For Standard Level

16.

17.

Let P(-3, 2), Q(1, -2) and R(5, 6) be the mid-points of BC,
CA and AB respectively of a AABC, where the coordinates
of the vertices A, B and C are respectively.

(1, Y1), (xy, ) and (x5, y5)

Axq, yq)

B l:'_) C
(x2, ¥2) (=3, 2) (x3, ¥3)
Now, by mid-point theorem, we have
xl + x2 _
5 5
= X, +x,=10 ..(D)
Xy + X3 __
5 3
= Xy + x5 =-6 ...(2)
X3 + X
d 2o
an >
= Xyt xy =2 ...(3)
Adding (1), (2) and (3), we get
x1+x2+x3=M=3 (@)

2
Subtracting (1), (2) and (3) successively from (4), we get
X,=-7,x,=9and x, = 1.

Similarly,
Nty _
5 6
= Yy, +y, =12 ...(5
YatlYs _
5 2
= Yoty =4 ...(6)
Ystlyi _
and = 2
= Yty =—4 -(7)
Adding (5), (6) and (7) we get
12+4-4
y1+y2+y3=#=6 ...(8)

Subtracting (5), (6) and (7) successively from (8), we get
Y3=-6,y;=2y,=10.

The required coordinates of the vertices A, B and C
are respectively (9, 2), (1, 10) and (-7, -6).

Let A(8, -6), B(-4, 6) and C(x, y) be the vertices of AABC.

Now,

Area of AABC = % |86 —y) —4(y + 6) + x(-6 - 6) |

= +120 x 2 = |48 -8y — 4y — 24124

18.

= -12x - 12y + 24 = 240 or —12x - 12y + 24 = -240
It is given that the vertex C(x, y) lies on x - 2y = 6
Now,

—12x — 12y + 24 = 240 (1)
and xX-2y=6 ...(2)
From equation (2),

xX=6+2y ...(3)
Putting the value of x in equation (1),
-12(6 + 2y) — 12y + 24 = 240

= —72 - 24y - 12y = 240 - 24
= -36y = 288

y=-8
Putting y = -8 in equation (3)

x=6+(-8)2

=6-16
= x=-10
Also, —12x — 12y + 24 = 240 ...(4)
xX-2y=6

= X=6+2y ...(5)

Put equation (5) in equation (4),
—12(6 + 2y) — 12y + 24 = —240

= 72 24y — 12y = 240 - 24
- 36y = 192
192
= = —
36
16
¥=73

16
Puty = 3 in equation (5),

16 18 +32
X=6+2x — =
3 3
= X = 20
3
Hence, the coordinates of the third vertex are either

(=10, -8) or (ﬂ, E) .
3 3
It is given that P divides the join of A(-5, 1) and B(3, 5)
in the ratio k : 1.
3k-5 bk+1
k+17 k+1°

So, the coordinates of P are

Now, Area of APQR

_ 1 1(5k+1+2)+3k—5(_2_5)+7(5_5k+1)
2 k+1 k+1 k+1
- 6= ‘66—14k‘
k+1
66 — 14k 66 —14k
=6 or =-
k+1 k+1
= k=3ork=09.
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B | Coordinate Geometry

19. Point D divides AB in the ratio 1 : 3. So, coordinates of
D are
A(7,-3)

B(5, 3) c(3, -1)

(1><5+3><7 1><3+3><(—3)J _ (13 3]
e. D| —, ——

1+3 1+3 27 2

Also, point E divides AC in the ratio 1 : 3. So, coordinates

1

Now, ar(AGBC) :% ”:g(l +4)— 2(—4 + %) + 4(—5 - 1):”

of E are
1x3+3%x7 1x(-1)+3x(-3) E( 5
1+3 1+3
So, ar AADE)—1 70— +—(—§+3)+6(—3+§)
2 2 2
=l 7><1+E><1+6 (—E)
2L 2 2 2
-1 7+E—9]
2L 4
1 E_Z]
2| 4
155
=53%7 73 sq units

and ar(AABC) = %|[7(3 +1)+5(-1+3)+3(-3-3)]

= %|[7><4+5><2+3><(—6)]|

= %|[28+10—18]| [28 + 10 - 18]

1 1
= E|[38—18]| =5 x20
=10 sq units

I ar(AADE) g 1
ence ar(AABC) ~ 10 16

= ar(AADE) : ar(AABC) =1:16
20. Coordinates of the centroid, G are
3-2+4 2+1-4) |
[T, Tj ie
A@, 2)

B(-2, 1) D C(4,-4)

6,——
2

g2
2| 3 3 3
- 1_§+§_L6]
23 3 3
_1f[25+22-16
2l 3
_13a_3 it
273 T tAmE
ar(AABC) = %|[3(1+4) 2(-4-2)+4(2-1)]
1
= ~[[15+12+4]
2
= l><31 = — t
= 5 = sq units
31

ar(AGBC) ¢ 31 2 1

ar(AABC) ~ 31 ~ 6 31 3

Hence, ar(AGBC) : ar(AABC) =1: 3.
21. D is the mid-point of BC. So, coordinates of D are

( -15+5 15+5j . D(s, 10)
2 2
A(5, -10)
2
P(1,-2
3
B(-15, 15) D C(5, 5)

and coordinates of P are

2X(=5)+3x5 2x10+3x(-10)
2+3 ’ 2+3

) ie. P(1,-2)
Now, ar(APBC) = %|[1(15 —~5)-15(5+2)+5(-2-15)]
= %|[10 -105-85]
= L -180) = |90
2
= ar(APBC) = |-90| =90 sq units
and ar(AABC) = %|[5(15 -5)-15(5+10)+5(-10-15)
= l|[50 -225-125]
2

= L1 300] = |-150)
2



So, ar(AABC)
ar(APBC) 90 3 c2
ar(AABC) ~ 150 5 A2

= ar(APBC) : ar(AABC) =

|-150| = 150 sq units 442 341

22. Coordinates of P are

(2><5+3><6 2><(—2)+3><5) , (28 11)
ie. P .

7

243 2+3

A4, 3) (<1, 1)
*. Area of APQR

1
= §|x1(y2 ~3) + %2 (¥s — 1) + %3 (11— v2)|

TB(3-2)+2(2-4)+3(4-3)

2 3 - p-4+3 =2 -1
B(6, 5) P C(5, -2)
Hence, the required area of APQR is 1 sq unit.
Now, ar(AABP) = 1 4( 5_211 e 3) 28 “2(3-5) (i1) Let (x, yy), (x, y?) and (x,, y,) be the coordinates of P,
2 5 Q and R respectively, where x, = 3 and y, = 2. Let A

and B be the mid-points of QR and QP respectively,
where the coordinates of A and B are (2, -1) and

;‘[4x+6x 4)+?x( 2)]‘

_1 [56 24_56]
2 5

-12
= ar(AABP) = ‘?

5 5
12

)

sq units

and ar(AACP) 1 ‘[ (—2 - E) S(E - 3) — 3+ 2)]‘
2 5 5

_ 1 4><( 21)+5><(_4)
2| 5 5
-1 ﬁ_ms]
2| 5
_1 84+24]‘
2L
1 36
= —X—
275
— g t
=5 sq units
12
ar(AABP) 5 Exi 2
ar(AACP) ~ 18 © 5 18 ~ 3
5

= ar(AABP) : ar(AACP) = 2

+28><5]‘
5

23. (i) Let P(x;, y,). Q(x,, ¥,) and R(x;, y,) be the mid-points

of the sides BC, CA and AB respectively of AABC.

Then by mid-point formula.
4+2 3+5
xl = > = 3/ yl =
+

2+2 1
x, = > :2/y2:?:3

=4

+ N

(1, 2) respectively and Q is the point (3, 2).
Px1, v4)

t R
(x2, ) ) A (x3, y3)

Q ¥
(x2, ) @ ”'\_1) (x3, y3)
. . 3+ x5
By mid-point formula, 5 =
= x,=4-3=1
2+ y3
278 -
and 5
= Y =-2-2=-4

Hence, coordinates of R are given by x, = 1 and

Yy = —4.
Also, since B(1, 2) is the mid-point of QP.
xl + X2 _ xl +3

1=
2 2
= % =2-3=-1
2
sty _ it
and 5 5
= yy=4-2=2

Coordinates of P are given by P(-1, 2).

% | Answosp areulpioo)
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Area of APQR Using mid-point formula

1 oo 114 1= —4+b
= §|x1(y2—y3)+x2(y3—y1)+x3(y1—y2)| ) — T
1 a= 3 b =2
= =|-1(2+4)+3(4-2)+1(2-2
S+ 3(-4-2) +1(2-2) 52
= l|_6 -18 = 24 _ 5 Similarly
2 2 oo Lt A
Hence, required area of AABC is 12 sq units. 2 2
(iii) Let the coordinates of B be (4, b) and C(c, d) c=-1 d=2
A0, -1) C-1, 2)
Using mid-point formula Now we need to find the area of triangle
0+a -1+b 1
1= —= 0= A= Z[[1(0)+3(6)+(-1)(-6) ]
2 2 2
a=2 b=1 - ls+e) = 2xoa
B2, 1) 2 2
0+c 1+d =12 sq units
Now, 0= — 1= .
2 2 24. Let (x;, yy), (x5, ¥,) and (x,, y,) be the coordinates of A, B
c=0 d=3 and C respectively so that x, =0, v, = -1, x, =2, y, = 1,
x,=0and y, = 3.
C(0, 3) AQ, 1)

Area of AABC

= %|[x1 (v2—y3)+ 22 (Y3 — 1) + x5 (1 ‘yZ)]|

= %|[o(—2) +2(4)+0(-2)]

= %|(8)| = 4 sq units

Now we can find the coordinates of F. Let (xl’y 1) ’ (x2,y2) and (x3,_1/ 3) be the coordinates of

240 1 P, Q and R respectively, where P, Q and R the mid-points
= 2 of BC, CA and AB respectively.
_1+3 ) By mid-point formula, we have
T T o = 2+0 4 143 _,
»_0+0 r_ -1+3
E((O/ 1)) Xy = 2 =0, Yo = ) =1
F(1, 2
Area of ADEF and x; = % =1, y; = _12+ 1_ 0.
1
= 5|[x1 (v2—y3)+ %2 (y3 —v1) + x5 (11 —yz)]| Now, area of AABC

1
1 = f|x1(y2—y3)+x2(y3—y1)+x3(y1—y2)|
- Bli0+0@) 1) 2

= 20(1-3)+2(3 +1) + 0(-1-1)

1

= 5l=0-1]
1

1| | = §|8| = 4.
= =2

2 Also, area of APQR
_ 1 _ . 1 »( - ’ 1 ’ 7 ’
- EXZ =159 unit =5 xl(!/z —]/3)+ xz(ys _]/l) + x3(y1 —yz)

(i) A (1, 4)

-1 _ _ _
Mid-points through A being (2, 1) and (0, -1) B 2|1 x(1-0)+0x(0-2)+1x(2 1)|

Let coordinates of B be (4, b) and C(c, d). _1 |1 N 1| _1
=5 =



25.

26.

Hence, the required areas of AABC and APQR are 4 sq
units and 1 sq unit respectively.

Hence, the ratio of these two areas is 4 : 1.

Let DM L AB be the height of the ||gm and let 1 be its
height so that DM = h. Then £ is the height of AABD.

Let (x, v,), (x,, v,) and (x,, y,) be the vertices of AABD so
thatx, =1,y,=-2,x,=2,y,=3,x, =4 and y, = -3.

D(-4, -3) C(-3,2)

-
A(1,-2) M

.. Area of AABD

B(2, 3)

1
= §|x1(y2 —y3)+ % (y3 —y1) + x5 (1 —l/z)l
- %|1(3+3)+2(—3+2)—4(—2—3)|
1 24
= Sle-2+200 = 5 =12 (1)
Also, ar(AADB) = %base x height
- % x AB x h
1 2 2
= =27 +(2-37n

= %\/% h .(2)

From (1) and (2), we get

ho 24 _ 2426 _ 12426

6 2 13

12 x5.09
~ ==~
3 69

Hence, the required height is 4.69 units (approx.)

Let the two diagonals AC and BD of the ||gm ABCD
intersect each other at the point F. Then F is the mid-point
of both AC and BD. Let (o, B) be the coordinates of D.

Then the coordinates of F are (6 +9 M) = (175,2)

2 72
D(a, B), E C(9, 4)
F

A@, 1) B(8, 2)

Also, since F is the mid-point of DB,
o+8 _ 15
2 2

= a=15-8=7.

B+2 _ 5
and =3
= Bp=5-2=3

Hence, the coordinates of D are (7, 3).

Let (x;, y;), (xy v,) and (x;, y,) be the coordinates of the
vertices A, C and D respectively of AACD.

=6y =1,x=9y,=4x,=7and y; = 3.
Then the area of AADC

1
= §|xl(y2 —y3)+ X (y3 —y1) + x5 (11 —yz)l
= lo(4-3)+9(3-1)+7(1- 4)
_1 _o1 =3
= Slo+18-21] = 5 (1)
Since AE is a median of AADE

ar(AADE) = %ar(AADC)

X

[From (1)]

N W

1
2
3

4

Hence, the required area of AADE = % sq units

CHECK YOUR UNDERSTANDING

— MULTIPLE-CHOICE QUESTIONS ———

For Basic and Standard Levels
1. (b) 90°, (0, 0)

The line represented by x = 0 is the y-axis and the
line represented by y = 0 is the x-axis. These two axes
intersect at the point (0, 0) which is the origin. Thus,
the measure of the angle is 90°.

2. (c) Parallel to y-axis

The line x = 5 is the line in which the coordinate of x
is always equal to 5. Thus, it is a straight line passing
through x = 5 and perpendicular to x-axis. Hence. The
line x = 5 is parallel to y-axis.

3. (b) 6 units

The line which passes through the point (4, 6) and
parallel to x-axis has 6 as its y-coordinate and 4 as its
x-coordinate. Thus, the distance of this point from the
x-axis is equal to 6 units.

D et Ty S 4,6) ---»

6 Units

x O (x, 0) X
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S | Coordinate Geometry

4. (c) 4 units

The point (-3, 4) has -3 as the x-coordinate and 4 as
the y-coordinate. Thus, the distance of the point from
the x-axis is the y-coordinate of the given point.

Hence, the distance of the point (-3, 4) from the x-axis

is 4 units.
v Y

4 Units

D - ]

—
|

5. (b) 5 units

The perpendicular distance of the point from the y-axis
is equal to the x-coordinate of the given point. It is
given that the x-coordinate is 5 units and y-coordinate
is 12 units. Hence, the perpendicular distance from the
y-axis is 5 units.

Y

5 Units

(512

6. (b) (_51 0)/ (51 O)

The point O is middle-point of the base QR. It is located
at the origin. Now, the point Q lies on the negative side
of O and R on the positive side of O. It is given that

QR = 10 units.

10
Then, QO = RO = > = 5 units

Y
P
X X
Q 0O(0, 0) R
5Units 5 Units
10 Units
Y

Thus, the coordinates of R and Q are (5, 0) and
(-5, 0) respectively.

7. (0) @, 3)

Let us take the points as A(0, 0), B(2, 0), C(x, y) and
D(0, 3). Plot the points on the Cartesian coordinates.

Y 4
D(0, 3) C(x, v)
X' < > X
O| A0, 0) B(2, 0)
Y' v

From the figure,

x=2andy=3
Hence, the fourth vertex C is (2, 3).
Alternatively:

The diagonals AC and BD are equal as ABCD is a
rectangle. Thus,

AC =BD
= AC? = BD?
= (x=0%+ @y —-02=(0-2?%+@-07
= +yP=4+9
= P+y?=13 ..
Also, the opposite sides AD and BC are equal.
Thus, AD = BC
= AD? = BC?
= (0-02+@B-02=x-2?2+(y-0)?
= 9=x?—dx+4+1?
= ¥+y?-4x=5 ...(2)

Subtracting equation (2) from equation (1), we have
13-5=4x=>x=2

From equation (1),

= 13-4
_
=3

Hence, the coordinates of fourth vertex is (2, 3).

y

8. (b) 8 units

The distance between the points P(6, 0) and Q(-2, 0)
is

PQ = (-2-6)* +(0-0)?



= \/8_2 = 8 units.
9. () 2v/2 b units

Let the distance between the point A(a + b, b + ¢) and
B(a - b, c - b) is AB. Then, the distance AB is

AB = la—b—@+b)P +{c—b—(b+0)}?
= (=2b)? + (2b)?

= V4b® +4b* = \8b?
= 2b~2 = 242 b units.
10. (d) a units
Let the points be A(a sin 30°, 0) and B(0, a sin 60°).
Then, the distance AB is

AB = \[0-asin30°) + (asin 60° — 0)?

= \/azsin230°+azsin260°
1 3
[sin30°=§andsin60°=§]
2
FOT -

=q4la°| = | +a°| — | = ,—+—
2 2 4 4

= g units

11. (b) an isosceles triangle
Let the coordinates of the points be A(-5, 0), B(5, 0)
and C(0, 4).

Now, AB = y/(5+5)%+(0-0)

= 102

= 10 units
AC = {(0+5)% +(4—-0)?
= J25+16

= 41 units
BC = {(0-5)%+(4-0)2
= J25+16

= V41 units
Thus, AC =BC = AB

AC? + BC? = (V41)? + (V41)?
=41 + 41 = 82 units
# AB?
Hence, the points (-5, 0), (5, 0) and (0, 4) are the vertices
of an isosceles triangle.
12. (c) 12 units

Let the coordinates of the points be A(0, 4), B(0, 0)
and C(3, 0).

Again,

Then, AB = (0-0)? +(0—4)>

= \/472
= 4 units
BC = {(3-0)%+(0-0)?
= \/372 = 3 units
AC = /(3=0)? +(0—4)
=+9+16
= +25 =5 units
Now, the perimeter of the triangle ABC is
AB + BC + AC= 4 units + 3 units + 5 units
= 12 units.

13. (¢) 6

Let the coordinates of the vertices of the triangle be
A(5,0), B(8, 0) and C(8, 4).

Now, the area of the triangle is

area AABC = %|[5(0—4)+8(4—0)+8(0—0)]|

= %|—20+ 32+0| = 6 sq units

14. (D) 5 units

Now, the coordinates of the points A on the y-axis is

0, 4)
Thus,
AB = (-3-0)2 +(0—4)
= J9+16
= V25 =5 units
“Y
b A0, 4)
X' < t > X
B(-3, 0) o
vyY’
15. (b) 5 or -5

Let A(5, a), B(a, a) and P(0, 3) be the coordinates.

A(5, a) P(0, 3) B(a, a)

It is given that P is equidistant from points A and B.
Thus,
AP = BP

8 | Answosp areulpioo)



It is also given that the radius of the circle is 5.

— J0-52+3B-a)® = J0-a?+G-a)?
Thus,

= 52+9—-6a+a*=a*>+9—-6a+a?

OP =5
= a==+>5
[2
= a=5o0r-5 = x“+16 =5
16. (d) (<2, 0) = x%+ 16 =25
Let P(x, 0) be the point on the x—axis equidistance = =9
from the given points. = x==3
Let the coordinates of the given points be A(-2, 5) and 19. (a) 3 or -9
B(2, -3).
( ) Let A(2,-3) and B(10, y) be the end-points of the line
A=2,5) segment.
A(2,-3) B(10, y)
P(x, 0) ¢ *
Now, AB = 10 units
= JA0-2)*+(y+3)* =10
B(2,-3
@3 = 64 +y? + 6y + 9=100 [Squaring both sides]

It is given that P is equidistant from the points A and = Y+ 6y —27=0
B. Thus, =  P+9y-3y-27=0

AP = BP = Y+9 y-3)=0
= J@t2?+0-572 = Jx-22+(0+3)7 = y=3or-9.

20. (d) 3x =2y

Squaring both sides,
It is given that the distance of the point P(x, y) from
2 _E2 = (v _ 9\ 2
= (X + 27 +0 -5 = (x-27+0+3) the point A(5, 1) and B(-1, 5) are equal.
= +4x+4+25=x>-dx+4+9

Thus, AP = BP
= 8x=9-25
" = Ja-52+w-1* = Ja+)?+(y-5)7
= = e = Squaring both sides
17. (a) -8 S>x2+25-10x+ 12+ 1-2y=22+2x+ 1+
a - 10y + 25
It is given that (E' 4) is the mid-point of the line - ~10x - 2y = 2x - 10y
segment joining the points A(-6, 5) and B(-2, 3). Then, = —12x = -8y
using section formula for coordinates of mid-points, = 3x = 2y.
the x-coordinate is 21. (4) @, 5)
a4 _ -6-2 Let the coordinates of the centre of the circle be
2 2 O(x, y). It is known that the centre of a circle divides
= a=-8 the diameter equally. Thus, O is the mid-point of the
qually P
18. (b) +3 coordinates A(1, 1) and B(7, 9). Then,
Let P(x, 4) be the point on the circle. x = % =4
Then,
d 12
OP = (x—0)* +(4-0)? an y=—7 =
B \/2—16 Hence, the coordinates of the centre of the circle are
= Vx“+ 4, 5).

22. (c) A4, 0), (0, 8

Let A(x;, 0) and B (0, y,) be the coordinates. Since P
is the mid-point of the line segment AB, then
P(x’ 4) 7= Xq +0
2

= x, =4

R | coordinate Geometry



and PR kAl
2
= =8
Hence, the coordinates of A and B are respectively
(4, 0) and (0, 8).

23. (d) 9,9
Now, the distance AC is

A(5, —8)

AC = /(2-5)* +(-4+8)?
=9+16 = /25
= 5 units
Let the points be B(-1, —4), O(1, -3), E(2, 0) and
F(9, 4).
Now, CB = \/(—1—2)2 +(-4+4)° =3 units

CO = J(1-2)* +(-3+4)?
=J1+1 = \/E units

CE =J2-2%+(0+4? = V42 —4units

CF= JO-2 +(4+47 = 7?18

= J49+64 = 113 units
= 10.630 units
As, CF > AC, the point (9, 4) lies outside the circle.
24. (c) (2,-1)
Let D(x, y) be the fourth vertex of the thombus. The

diagonal AC divides the rhombus into two equal areas.
Now, area of the triangle ABC is

B(=2, 3) A3, 4)

C(=3,-2) D(x, v)

Area of AABC = %|[3(3+2)—2(—2—4)—3(4—3)]|

%|[15 +12-3]

= 12 sq units

Now,

Area of AACD = %|[3(—2 —y)-3(y-4)+x(4+2)]

12 = %”—6 -3y -3y +12y + 4x +2x|

= 24 =6 -6y + 6x
= x-y=3 (D
Again, the distance AD and CD are equal.

AD =CD

= J@-3P -4 = Jx+3)+(y+2)
= ¥-6x+9+1y2-8y+16

=2+6x+9+ P +4y+4
= x+y=1 ..(2)
Adding equation (1) and equation (2),

2x=4 =>x=2
In equation (1),
2-y=3=>y=-1
Hence, the coordinates of the fourth vertex of the
rhombus are (2, -1).
25. (b) 7

Now, the sides AB and CD are equal as ABCD is a
parallelogram. Thus,

AB=CD

- J8-62+2-12 = J(x—=9)% +(3-4)
(Squaring both sides)
= 4+1=x2-18x+81+1
= -18x+77 =0
= P-1lx-7x+77=0
= x(x-11) 7(x-11)=0
= x-11) x=-7)=0
= x=7 orll.
26. c)p=6
Now, the sides AB and CD are equal.
Thus,
AB=CD
= JA-57+(G-p? = J6-27+(2-1)
(Squaring both sides)

=  16+25-10p+p*=16+1
= pPP-10p+24=0
= pPP-bp—4p+24=0
> pp-6)-4p-6=0
= p-6(p-4=0
= p=4orb6.

27. (a) (1, -12), (5, 10)

The diagonals of a parallelogram bisect each other. Let
P be the point of intersection between the diagonals.

Let A(3, 2), B(-1, 0), C(x,, y,) and D(x,, v,).
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Now, P is the mid-point of the diagonal AC. Then,

2=3+2x1

= 4=3+x
= x =1
2+

and —S:Tyl

= -10=2+y,
= y, =-12

Thus, the coordinates of C are (1, —-12).
Also, P is the mid-point of the diagonals BD. Then,

po X2l
2
= 4=x,-1
= x2:5
+0
and —5=‘1/ZT
= y, =-10

Thus, the coordinates of D are (5, —10).

Hence, the coordinates of the remaining vertices are
(1, -12) and (5, -10).

28. o)p=4¢g=2

As the point (5, p) the mid-point of the points is
(Bp, 4) and (-2, 2g), then

3p-2
5= 45
= 10=3p-2
= 3p=12
= p=4
4+2
and p:Tq
= 2p=4+2q
= 2x4=4+2q (v p=4
8-4
= q:Tzz.
29. (¢) -5

From the figure, Q is the mid-point of P and B. Using
the section formula for mid-point,

A@2,-3) P(0,-4) Q(-2,y) B(-4,-6)

= y=-5

7
30. (b) p=§,q=0
Let the points be A(3, —4) and B(1, 2).

A3, 4) P(p, -2) Q (% q ) B(1, 2)

From the figure, the point P divides the line segment
AB in the ratio 1 : 2. Using section formula,

2x3+1x1 6+1 7

1+2 3 3
Now, the point Q is the mid-point of PB. Then,
-2+2
= =

31 (b) (3, 5)
Let the coordinates of the points P be (x, ). As the
point P divides the line segment AB in the ratio 2 : 1.

Then,
_ Ix1+2x4  1+8 _3
1+2 3
I1x3+2%x6 3+12
and = T2 T3 0
Hence, the coordinates of the point P are (3, 5).
32. (b)5:2

Let k : 1 be the ratio in which the point (2, -5) divides
the line segment joining the points (-3, 5) and (4, -9).
Using section formula,

5= 3x1+kx4
k+1
= 2k +2=-3+4k
= 2k=5
5
= k= E
Hence, the ratio is 5 : 2.
33. () 2:3

Let the coordinates of the point which divides the line
segment joining the points A and B be (0. y). Also, let
the point (0, y) divides the line segment in the ratio
k:1

Using section formula,

—2x1+kx3

0=
k+1

k =

NwlN

Hence, the ratio is 2 : 3.

34. (1) (-3, 5)
Let the points be A(x, 0), B(5, -2) and C(-8, v).
The coordinates of the centroid of the triangle ABC
is G(-2, 1). Then,

x+5-8
T 3
= -6=x-3=>x=-3
and 1202+
3
= 3=y-2



= y=>5.
Hence, (x, y) is equal to (-3, 5).

For Standard Level

35. (b)

36. (¢)

37. (b)

©, 8

Let P(x, y) be the point on the perpendicular bisector
of the line segment AB. Then, P is equidistant from
the points A and B. Thus,

AP = BP
= AP? = BP?
= (@-22+W-3?=x-52+@y-6)?

= XP+4-4dx+yP-6y+9
=x2-10x + 25+ y> - 12y + 36

= 6x + 6y = 48

= x+y=38

As the perpendicular bisector cut the y-axis, let
Q(0, y,) be the coordinates P then,

x+y=38
= 0+y, =8
= y, =8
Hence, the perpendicular cuts the y-axis at (0, 8).
5 units

Now, D is the mid-point of the side BC.
Let (x, y) be the coordinates of D. Then,

5+3
== _4
YT
3-1
and y:Tzl

Now, the length AD is
AD = (4—=7)? +(1+3)?

= V32442 = J9+16
= +/25 =5 units
(3,0)

Let P(x, y) be the point on the perpendicular bisector
of the line segment. Let the points be A(7, 6) and
B(-3, 4).

Then, P is equidistant from A and B. Thus,

AP = BP
= AP? = BP?
= @=-72+@W-62=x+3)7>+ (y-4)?

= 22-T14x+49+y*-12y + 36
=x2+6x+9+1y*-8y+16

= —20x — 4y = 60

= S5x +y=-15

Let the coordinates on the x-axis be (x;, 0). Then, this

point lies on the line 5x + y = -15. Thus,

5%, +0=-15
= x; =-3
Hence, the coordinates are (-3, 0).

38. (a) (—g 0)

It is given that the coordinates of the point Q divides
the line AB in the ratio 2 : 1. Let the coordinates of
the point Q be (x, y). Then, using section formula,

_1x142x(3) 1-6 -5

1+2 3 3
I1x(=2)+2x4 -2
and = (£2)+2x = 8 = é =2
1+2 3 3

-5
Hence, the coordinates of the points Q is (?, 2) .

39. (d) IV quadrant

Let the coordinates of the points P be (x, y). As the
points P divides the line segment joining the points
A and B in the ratio 2 : 3 internally, then

_ 2x543x2 1046 16

- 243~ 5 5
and yo 2x2+3x(-5) _ 4-15 11
243 5 5

Thus, the signs of the x is positive and y is negative.
Hence, the coordinates of the point P lies in the IV
quadrant.

40. (b) AP = 2PB

Let the point P divides the line segment joining the
points A and B in the ratio k : 1.

Using section formula,
5. kx(=2)+1x(-5)
k+1
= 3k-3=-2k-5
= k=2
Thus, the point P divides the line AB in the ratio
2:1.

2

Now, AP _ 2
PB 1

= AP = 2PB

41. (b) 4, -9

Let the vertices of the triangle be A(3, 2), B(-2, 1) and
5 -1
C(x, y). The centroid of the triangle is G( 7) .

33
5 3-2+
Now, 3= 3 ¥ ex=4
1 2+1+y
d = =
an 3 3
= y=-4

Hence, the coordinates of the third vertices are (4, —4).

0 (k=2

Let the coordinates of the vertices of the triangle be
A(3,-5), B(-7, 4) and C(10, —k). The coordinates of the
centroid be G(k, —1). Then,

-7
L_3-7+10 6 _,
3 3

Hence, k = 2.
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B. @0 AABC ~ APQR

It is given that the coordinate of the triangle is at (i) Now, ar(AABC) :1”:_3(3 ~0)+0(0-0)+3(0— 3)]|
the origin. Thus, the coordinate of the centroid is
G(0, 0). The vertices of the triangle are A(a, b), B(b, ¢) and

Cle, a). f|[ 9+0-9] = f><| -18]=|-9)
Now, ar(AABC) = |- 9| =9 sq units
0= a+b+c 1
3 and  ar(APQR) =§|[—6(6—0)+0(0—O)+6(0—6)]|
= a+b+c=0 1
4. () 2x=y = E|[—36+0—36]|

It is given that the points (0, 0), (1, 2) and (x, y) are
collinear. Thus, the area of the triangle formed by

1
Xl-72] = 136

these points is equal to zero. .Thus, ar(APQR) =|~36| = 36 sq units
Area of the triangle = 0 ar(AABC) : ar(APQR) = 9 : 36 = 1 : 4
f|[0 y)+1(y=0)+x(0-2)] =0 2. We have
PQ? = (x - 9% + (4 - 10)?
= y-2x=0 .
=100 [Given]
= 2x =y
=x>-18x + 81 +36-100 =0
45. (c) 7.5 2
1 = x> -18x+17 =0
ar(AABC) = —|[1(0-0)-1(0-3)+1(3-0
( ) 2|[( )=1(0-3)+1( )]| , x_18i\/182—4><7
1 o - 2
= =|0-1(3)+1(3
2|[ ®) ()]| _ 18+/324-68
2
= 1|[3+12]|
z _ 184256
-1 _y5 2
2 _18+16
SHORT ANSWER QUESTIONS 2
=17,1
For Bésm and Standard Levels Hence, the required value of x is 17 or 1.
1. (i) In AABC, 3. We have
AB =+ (0+3?+(3-0) = /9+9 AB?=52=25
8 - 32 = A-12+@2-y?=25
: . = 2-y?=25-9=16
BC = J(3-02+(0-3)> =49+9 =18 =32 2 y= TG = 44
AC = J(3+3)2+(0-0)> =/36+0 =+/36 =6 y=2F4=6o0r-2
In APQR, .. Required value of y is 6 or —2.
4. Let the ratio of division be 7 : 1.
PQ = (0+6)% +(6-0)> =+/36+ 36 =72 =62 Then
QR = (6-0)2 +(0-6)? =/36+36 =72 =62 4y T2 +1x(D)
r+1
2 2 _ _ _
PR = 4/(6+6)"+(0-0)" =144 +0 =~/144 =12 - 3r3=-2r_5
AB 32 1 = r=2
Now, — =
PQ 6\/— So, the ratio of division is 2 : 1
rx3+1x(—4
BC _3V2_1 Now, k=
QR 62 2
2x3-4 6-4 2
and £ - g = 1 = k= 5 = T =
PR 12 2 +1 3
AB  BC AC 5. The given points cannot form a triangle when they are
Since 5N T Ao T , collinear. This means the area formed by these points

= Ak
Q QR IR should be equal to zero.



It is given that A(2, 1), B(1, 2) and C(0, 3).

Area (AABC) = %|[2(2 -3)+1(3-1)+0(1-2)]

= %|[—2+0+0]|=o

This means the given points are collinear.
Hence, the given points do not form a triangle.
ALTERNATIVE METHOD:

AB = J1-2)2+(2-1)

= JED)2+(1)? = V141 =
BC = J(0-1)%+(3-2) = J(—1)2+(1)2
- J1+1=42
AC = yJ(0-2)* +(3-1)?
= Vi+d = JB=22
Since,x/§+\/§ =22
ie. AB+BC=AC

So, A, B, C are collinear.

ie. A, B, C cannot from a triangle.
. For the mid-point P (x, y),
2+k 3+5

X = > and y = > =4
As the point P (x, y) lies on the line x + y -7 = 0, so
2%k +4-7=0
2
= 2+k_3
2
= k=6-2=4

Hence, the value of k is 4.

. Let the coordinates of A, B and C be (x,, v,), (x,, ¥,) and
(x5, y,) respectively where x; = k + 1, y; = 2k, x, = 3k,
Y, =2k + 3, x; = 5k — 1 and y, = 5k.

.. Area of AABC

= %|x1(y2 ~Y3)+ % (Y3 —y1) + X3 (1 — y2)|

b+ 1) (2K + 3= 5k) + 3k (5k — 2K) + (5k 1) (2k ~ 2K - 3)
= %|(k +1)(3 = 3k) + 3k x 3k + (5k — 1)(-3)|

- %|3k+3—3k2—3k+9k2—15k+3|

- %|6k2 ~ 15k + 6| (1)

The three given points are collinear, hence, the area
of AABC =0

. From (1),
6k>-15k+6=0
= 2> -5k +2=0

k= 5+425-4x2x2
4

5++425-16
4

5+3 1

Hence, the required value of k is 2 or % .

. AG, 2)

B(2, -2)
C(2, 1)

Since it is a right-angled triangle

AB? + BC? = AC?
(Vor+@?) «(Jar+2-r7)
- ({oF-a-r)
(\/ 49+ 4+1% - 4t)2
(

2

= (57 + ( 16+4+% +4t )

2
= (652 + ( 2 +4t+20 ) N, t2—4t+53)
= 25 + 12 + 4t + 20 = 12 — 4t +53
= 8t =8
= t=1
Hence, t = 1.

. The given points are P(0, -2), Q(3, 1), R(0, 4) and
S(=3, 1).

So, PQ = {(3-0)? +(1+2)?
= \/m = \/ﬁ = 3\/5 units
R=0-3%+4-1?% = J9+9
= V18 = 3v2 units
= 4/(3- O) +(1- 4 =+9+9
= V18 = 32 units
= J(-3-0%+(1+2)% = 9+9
= V18 = 3v2 units
= PQ=QR =RS = PS = 3v2 units
Also, PR = /(0—-0)? + (4 +2)?
= J/0+36 = 6 units
and QS = \(-3-3)% +(1-1)?
= +0+36
= /36 =6 units
= PR = QS = 6 units

Since all the sides are equal and both the diagonals are
equal, PORS is a square.
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10.

11.

12.

Juy
w

Let the fourth vertex of the parallelogram be D(x, y). Let
Al@+0b,a-b),BR2a+Db21-0),Cla->b,a+b).

Then, AC and BD are diagonals. The intersecting points
divide the diagonals equally.

Then, the coordinates of the point of intersection

b+a-b a-b b
of the diagonals are (ﬂ+ ;ﬂ ,a -2ra+ j and
2a+b 2a-b
( 11+2 +x, 2 > +yj. They are the coordinates of the
same point.
s at+b+a-b  2a+b+x
o 2 -
= 20=2a+b+x
= x=-b
a-b+a+b 2a-b+y
d =

an > >

20=2a-b+y

y=>b

Hence, the coordinates of the fourth vertex are (-b, b).

() ar(AABC) = %|[2(2 -3)+4(3-1)+3(1-2)]

- %|[2><(—1)+4><2+3><(—1)]|

1
= —|[-2+8-3
J2+8-3]
—1x3—§ it:
=5 —2ums

So, points A, B, C are not collinear.
Hence, the statement is false.

-2+4 -1
(if) Coordinates of the mid-point of AC are ( i , +3 )
ie. (1, 1). 22

1+1 0+2
Coordinates of the mid-point of BD are [7,7)
. 2 2

ie. (1, 1)

Since the mid-points of AC and BD are same, the
diagonals bisect each other.

So, ABCD is a parallelogram.

Hence , the statement is true.

The three students will be seated in a row if their points
are collinear.

Now,  ar(AABC) = %|[1(-2 ~4)+3(4-1)-1(1+2)]

Sl-6+9-3]

L 0=0
2 %0=
2

Thus, the points A, B and C are collinear.

Hence, the three students are seated in a row.

. Let the given two coordinates be A(-2, 0) and B(0, 8). Draw

a line segment AB in which D, C and E divide equally.

The point C is the mid-point of the line AB. Thus, the
coordinates of C are

A(=2,0) D c E  B(0,8)
-2+0 0+8) .
( > o J, ie. C(-1, 4).

The point D divides the line AC into equal parts. Thus,
the coordinates of D are

21 _
D(—,Mj e, D(—3, 2]
2 "2 2

Also, E is the mid-point of the line CB. Thus, the coordinates
of E are
E (ﬂ, 474_8] ,ie. E [;1, 6)
2 2 2

-3
Hence, the coordinates of points are (?, 2) , (=1, 4) and

2

For Standard Level

14.

15.

AB = (-2-2)? +(1+2)?

= V16+9 = 25 =5 units
BC = {(5+2)%+(2-1)

= \/m = \/% units
AC = J(5-2)% +(2+2)?

= 9+16 = V25 =5 units
Since, AB = AC = BC, AABC is an isosceles triangle.
Also, AB? + AC? = 52 + 52 = 25 + 25 = 50 = BC2.
So, AABC is also a right-angled triangle right-angled
at A.

Now, AB = (8—=2)% +(4+2)
= 36+36 = 72 = 632 units
BC = V(5-8?%+(7 -4y
=9+9= 18 = 3V2 units
CD = y/(-1-5 +(1-7)?
= V36436 = 72 = 6V2 units
DA = {(-1-2)? +(1+2)

:m:\/ﬁz%ﬁunits
AB = CD and BC = DA, opposite sides are equal
So, it is a parallelgram.

AC = (5-2)* +(7+2)* = J9+81 = J90

Again,
= 3V10 units
and BD = /(-1—8) +(1-4)2
= 3410 units
AC =BD



16.

17.

18.

i.e, diagonals are equal.

Hence, ABCD is a rectangle.

A particular point which is equidistant from A(-1, 6) and
B(-5, 4) lies in the middle point of the line formed by
joining the points A and B. Let Q(x,, y,) divides the line
AB in the ratio 1 : 1 Thus,

“1-5

X, = -3

2
6+4
= - = 5
Y 2
Hence, the points which is equidistant from the points A
and B is (-3, 5).

Let a point P (x, y) be equidistant from the given points
A (-1, 6) and B (-5, 4).

Then, AP? = (x + 1)2 + (y — 6)?
and BP? = (x + 5% + (y — 4)°
But AP = BP

AP? = BP?
= (x+1’+@y-62=@x+52+y-4)?
=  2+2x+1+12-12y+36

=x2+ 10x + 25 + y*> — 8y +16

= -8x -4y =4
= 2x+y+1=0
Any point whose coordinates satisfy this equation is the
required point.
Hence, there are infinite number of such points.

Let a point P(x, y) be on the perpendicular bisector of the
line segment joining the points A(3, 6) and B(-3, 4).

Then, AP? = (x - 3)% + (y - 6)?
Also, BP? = (x + 3)? + (y — 4)?
But AP = BP
= AP? = BP?
= (=324 (= 6) = (x + 3 + (y — 42

=  X-6x+9+y*—12y + 36
=x2+6x+9+y*-8y+16

= “12x -4y +20=0

= 3x+y-5=0

This is the required equation of the perpendicular bisector.

(i) For the intersection with y-axis, x = 0. Thus,

O+y-5=0=>y=5
Hence, the point of intersection with y-axis is (0, 5).
(i) For the intersection with x-axis, y = 0.

= 3x+0-5=0
= x—E
~ 3

5
Hence, the point of intersection with x-axis is (5,0).

(i) AP = \/(-3+3)% +(6-2)%
= J0+16 =4 units

PB = \[(=3+3)2 +(—6-2)

19. We have

= J0+64 = 8 units
and AB = \(=3+3)2 +(~6-6)

Now, AP + PB = AB.
Hence, P lies on the segment AB.

Again, consider a triangle is formed by points
A(=3, 6), B(-3, -6) and P(-3, 2)

Now,

Area of AABP= %|{—3(—6 ~2)-32-6)-3(6+6))

= %|(24+12—36)| =0

This shows that the points A(-3, 6), B(-3, —6) and
P(-3, 2) are collinear.

(i) Radius of the circle,

OP = /(6-0)? +(0-0)?
= V36 +0 =6 units

0Q = (7-0)*+(9-0)
= J49+81

= +130 units
0Q > OP,
Q lies outside the circle.
(iii) Let k be the ratio in which point P(0, 1) divides AB.

Now,

Since

kx(6)+3
Then, k+1 ~
= —-6k+3=0
1
k==
= 2
kx5+(=1)
Also, k11 T
= 5k-1=k+1
= 4k =2
1
k==
- 2

This shows that the point P divides the line AB in the
ratio1: 2.

Hence, P (0, 1) is a point of trisection of the line segment
joining the points A(3, —1) and B(-6, 5).

S ERLED)

7
144 36 _ 180 6V5
49 = 7 units

AC = J2+2%+(-4+2) = J16+4
= 320 = 245 units
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20.

21.

o AcT 7 2B 7
= AB = § AC
7
Let the coordinates of S be (x, v).
S(x, ) R(x, v.)
P(x, y) Q(xy v)

Then, coordinates of the mid-point of PR are
(x1 X3 Y1 +y3)_
2 72
X+% Y+ )

Coordinates of the mid-point of QS are ( > o

Since, PQRS is a parallelogram its diagonals bisect each
other at a point.

X+X2 X1+X3
= — s = =
2 2
= X=X+ 25— X,
YtYy> _ Yitlys
d —s = ==
an > >
= Y=W*tY—-Y

Hence, the coordinates S are (x; + x5 — x,, Y; + Y3 — ¥,).
A1, -2)
B(2, 3)
C(k, 2)
D(—4, -3)
Since opposite sides of a parallelogram are equal
BC = AD

N J (k=2 +(-1)% = | (-4-1+(-3+2)’

On squaring both the side, we get

= k-22+1=25+1
= (k—2)>=25
= k-2=45
= k=-3,7

Since k = 7 does not satisfy the condition hence we reject
it.

Now to find the length of altitude we need to find the
area of parallelogram.

i k=-3

Now, Area of parallelogram = ar(AABD) + ar(ABCD)

= %|[1(6)+2(—1)+(‘4)(_5)]| *

26)+(3)-6)+ 9]

22.

23.

= %|[6—2+20]| + %|[10+18—4]|

=1><24+1>< 24
2 2

= 24 sq units
We know
Area = Base (AB) x Altitude corresponding to AB
Altitude = 22 _ 24
Base \/(2_1)2 +(5)2
24 12
——units = —+/ 26 units
V26 13

The point D lies in the mid-point of BC. Thus, coordinates
Yo+X; Yot Ys
of D are( 5 5 )

Alx, 1)

1

B(x,, 1) D C(x, v5)

The point P divides AD in the ratio 2 : 1 coordinates of
P are

3 3
ie X1+tX+X; Y1+Yr,+Ys
.e. 3 , 3 .
Let ABC be the given triangle. Then, A(3, -2), B(2, 1) and
C(x,, y,) are the coordinates.

Now,

area of the triangle :%”:3(1 —y1)+2(y1 +2)+x (-2 1)]|

= 5x2= %|3—3y1+2y1+4—3x1|
1
= 10 = E|—y1 -3x,+7]
= 10 =y, - 3x, +7 (1)
Or =10 =-y, = 3x, +7 ...(2)

Also, it is given that the point C(x,, y,) lies in the line
y —x =3 Thus,

Yp—x =3
= vy =3+x ..(3)
Using equation (3) in equation (1), we have
10=-@ +x)-3x,+7

= 10=-83-x-3x, +7
= 10=4—4x1
= 4x, =6



-3
= Xy = —
2
= dx =14
7
= X, ==
2

Using the value of x; = _73 in equation (3)

3
=3- —
N 5

-3
= 5
Using equation (3) in equation (2), we have

-10=-@ +x) = 3x; +7

-10=-3-x-3x, +7

10 = 4 - 4,

= 4x, = 14
47
= X = — ==
42

Using the value of x; = % in equation (3),

7
=3+ —
L4l 5
B

= 5

-3 3
Hence, the coordinate of the third vertex are (?,*) or

2
73)
272 )

For Basic and Standard Levels

VALUE-BASED QUESTIONS

1. (i) The areas of land received by the farmer’s son is equal
to the triangular area AOC. Now, the coordinates of
the vertices of the AAOC are A(17, 10), O(0, 0) and
C(6, 0).

Y

A

(17, 10)

c B
o) (6,00 (12,00 P

>
Y
Hoee e
y
b

Thus,

Area of AAOC = %|[17(0—0)+0(0—10)+6(10—0)]|

1
= E|[o+o+6o]|

= 30 sq units
Hence, the area of land received by the farmer’s son
is 30 sq units. Again, the area of land received by
farmer’s daughter is the triangular area ACB. Now,
the coordinates of the point B is (12, 0).

Thus,
Area of AACB %”:17(0 - 0) + 6(0 - 10) + 12(10 - 0)]|

= %|[0—60+120]|

= 30 sq units
Hence, the area of land received by the farmer’s
daughter is 30 sq units

(i1) Itis found that the farmer distributed equally triangular

plot to his son and daughter. This shows that the
farmers treated them equally without any distinction
in their gender. Hence, the value exhibited by the
farmer is gender equality.

2. (i) Let the coordinates of the triangular plot be A(5,2),

B(-5, -1) and C(3, -5)
AG, 2)

B(=5, —1) C(3,-5)
Now, area of the triangular plot is

area AABC = %|[5(-1 +5)-5(-5-2)+3(2+1)]
= %|[20 +35+9]

64 .
=5 = 32 sq units

The other plot is in the shape of quadrilateral. Let the
coordinates of the quadrilateral be A(-1, 5), B(-2, -2),
D(2, 4) and C(5, 1).

Now, the area of ABCD is equal to the sum of the
areas of the triangles ABD and CDB.

D(2, 4)
A(-1, 5)

C(5, 1)

B(-2, -2)
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Now, area of triangle ABD is

1
E|[—108 -30+21]

117 .
= T sq units

Area of the triangle BGC is

area of AABD = %|[—1(—2 -4)-2(4-5)+2(5+2)]

1
E|[6 +2+14]

22
=5 %|[8(4+8)+2(—8—13)+7(13—4)]|
= 11 sq units 1
= —|[96-42
Also, area of triangle CBD is 2 |[96 " 63]'
117
area of ACDB = %|[5(4 +2)+2(-2-1)-2(1- 4)]| =~ sq units
f iangle AB
_ %|[30—6+6]| and area of the trllang e ABG
_ 15 sq units §|[—9(13—4)+8(4—7)+2(7—13)]|
Thus, the area of the quadrilateral is _ ll[_g 1-04-1 2]|
Area ABCD = Area AABD + Area ACDB 2
=11 sq units + 15 sq units = % sq units
= 26 sq units

Thus, area AAGC = area ABGC = AABG

(if) It is found that the area of the triangular plot is larger (i6) The proﬂem 'S ISIOIS?Q;HCI ;: erlfled.llt 1fs kno‘gr.l thI: t
than the quadrilateral plot. This means Jaiveer has a .Centfm ac’rlug Y NlHe s the t;lang le y orzlheib.mc’lc ©
correctly thought and purchase the plot which has tr;zrb}lgeren?scglliinm :;?iailelerflljler;;s: values exhibited is
larger area. Hence, Jaiveer exhibited critical thinking P & p ’
and decision-making.

Hence, the area of the quadrilateral plot is 26 sq units.

(iii) The areas donated by the man is larger than the land
own by him. This shows that the man has very much

For Standard Level empathy to the orphanage. Hence, the value exhibited
3. (i) A centroid is a point at which three medians of a by the man is empathy.
triangle divides the corresponding triangles into equal
areas. Thus, the man should find the centroid inside
the triangle ABC. UNIT TEST 1
Let G(x, y) be the centroid of the given triangle ABC. For Basic Level
It divides the triangle ABC into triangles AGC, BGC 1. (d) (0, 0), (0, 2), @4 0)

and AGB having equal areas. Using section formula

Sq s . Now, the given equation is
for a centroid, its coordinates are ’ &t q

x+2y =4
-9+7+8 7+13-8) .
G( 3 s 3 ) l.e. G(2,4) = x=4— 2]/
B(8, 13) Y
A9, 7) 1
0.2
(21
(4,0
0.0 ]
c(7,-8) v
The coordinates of the points are A(-9, 7), B(8, 13) Using equation (1), the table is
and C(7, -8). ’
Now, area of the triangle AGC is x 2 0 4
1 0
= E|[—9(4+8)+2(—8—7)+7(7— 4)] Y



2. (b)

3. (b)

4. (c)

5. (b)

6. (c)

From the above points, a graph is drawn. It is found
that it intersects at the x and y axis at the points
(4, 0) and (0O, 2) respectively. Thus, a triangle is formed
with coordinates (0, 0), (4, 0) and (0,2).

26

The given points are A(-6, 7) and B(-1, -5).

Now,

AB = \(-1+6)% +(-5-7)
= J25+144
= 169
= 13 units
Thus,
2AB = 2 x 13 units
= 26 units
3V2 units

Let the coordinates of the four vertices of the square
OABC be A(3, 0), B(3, 3), C(0, 3) and O(0. 0). Then,
the length of the diagonal of the square OABC is

BO = (0-3)? +(0-3)?
=+9+9
= 32 units
(-6, 7)
Let the point at the end of the diameter of the circle

be A(2, 3) and the centre be O(-2, 5). Let B(x, y) be
the other end of the diameter.

Now, the diameter is divided equally at the centre O.

Using section formula as O is the mid-point of the
diameter AB,

x+2
2= =>x =-4-2=-6

2

+3
and 5:%33/:10—3:7
Hence, the coordinates of the other and of the diameter
are (-6, 7).
x=-3

Let D(x, y) be another point on the line ABC.
Now, the slope of the lines AB and CD are equal.
Thus,

6-2 y+6
343 x+3
4 y+6
= 0 x+3
= x+3=0
= x=-3
3:5

Let P(x, 0) be the coordinates on the x-axis. The point
P divides the line segment A(6, 3) and B(-2, -5) in the
ratio k : 1. By using section formula

7 @ k=

_ kx(5)+1x3
- k+1

0 =5k=3

Gl w

= k =

Hence, the x-axis divides the line segment in the ratio
3:5.

2

The given points are collinear if the area of the triangle
formed by the points A, B and C are equal to zero.

Now, area of triangle ABC =0

= %|[3(k—3)+4(3—2)+5(2—k)]|:O

= [3k-9+4+10-5k] =0
= [-2k+5] =0
- e=3

8. From the figure, it is clear that the position of scarecrow
is at the intersection of the 4th row and 6th column as it
is at an equal distance of 3 units form points A, B, C and

D.

Hence, the position of a scarecrow so that it is equidistant
from the saplings are (6, 4).

9. Let (xy, v,), (x5, ¥,) and (x,, ;) be the coordinates of P,

Q

and R respectively. Let M(1, 1) and N(2, -5) be the

mid-points of PQ and PR respectively, where x, = 3 and

L4

Q(xz, y4)

P32 " N@-8) Rl

By using mid-points formula, we have

1=x22+3 =x,=2-3=-1
1:7y22+2 =>y,=0
_X1+X3_3+X3 42
2—72 = 5 => x;=4-3=1
_ Wty _ 2+y; _

5= 5 = = y,=-12

Hence, we have

X

=3,1,=2%=-1y,=0,x,=1land y, = -12

.. Area of APQR

1
§|X1 (2 —y3) +x2(y3 — 1) + 23 (1 —y2)|

Tpx(12)-1(-12-2) +1(2-0)|

a | Answosp areulpioo)



oF | coordinate Geometry

10.

11.

12.

=1 =52 _
= SPB6+14+2 = 3 =26,

Hence, the required area is 26 sq units.

Radius of the circle = \/ 2k =11)% + (k=7 +9)?

= J4k? 44k +121+ K2 + 4k + 4

= \/ 5k — 40k +125

Also, radius of the circle

Diameter 1042

T2 T 2
= 5v2 units
=  V5k?—40k+125 =542
Squaring both the sides, we get
5k2 — 40k + 125 = (542 )2

= 5k — 40k +75 =0

= -8k+15=0

= kK-5k-3k+15=0

= k(k - 5) 3(k-5) =0

= (k-5)(k-3)=0

= k-5=00rk-3=0
k=5ork=3

Hence, the values of k are 3 and 5.

Let AB be the line segment joining the points A(3, 1)
and B(-6, 5). Let P,(x;, ;) and P,(x,, v,) be the points of
trisection of the line segment AB so that

AP, :PB=1:2and AP,:P,B=2:1

A P, P, B
3, -1 6
@) (o) (o)

Hence, by using section formula, we have

1x(-6)+2x3  —6+6

1= 1+2 3 0
v - 1><5;+22><(—1) _ % _1
and y2=%=§=3

The required coordinates of the points of trisection
are (0, 1) and (-3, 3).
Let P(x, y) be the mid-point of AB, where A is the
point (2, 3) and B is the point (k, 5).
A ' P ' B
(2,3) (x, v) (k, 5)

Then by using mid-point section formula, we have

Lo 2tk 3+5
2

. ¢

and y =

2. (c

Now, the point (x, y) satisfies the equation

x+y-7=0

2+k _

5 +4-7=0

2+k

= > =3
= k=6-2=4

which is the required value of k.

UNIT TEST 2

For Standard Level

o 23

Let O(x,, y,) be the mid-point of the hypotenuse BO.
This point is equidistant from the vertices of the AAOB.

Using section formula for the mid-point of a line
segment,

0+3x 3x
n="5 =@ns=y
5540 5
and hW=">%5"=h=5"Y

Hence, the coordinates of the point which is equidistant

3x 5
from the vertices of the AAOB is [%, 5 yj .

5 units

~

Let P(x, y) be the mid-points of the line segment joining
A4, 10) and B(2, 2).
Using section formula for the mid-point of a line

segment,
4+2
= =3
X 5 =X
10+2
and y=— =>y=6

Let Q(0, 2) be the given coordinates.
Now, the distance between P(3, 6) and Q(0, 2) is

PQ = J(0-3)?+(2-6)* = J9+16 =5 units

3. ¢)x=-3,y=5

Let the vertices of the triangle be A(x, 0), B(5, -2),
C(-8, y) and its centroid G(-2, 1).

Now, the coordinates of the centroid are

_2=x+578
3
= —-6=x-3
= x=-3
and 120724
3
= 3==2+y
= y=5

4. () 4,49

Let A and B be the vertices (3, 2) and (-2, 1) respectively
and C(x,, v,) be the third vertex of the triangle.



(-2,1)B Clxyq, y4)

Let G(f —f) be the centroid of AABC.

5 1 1+x
g = 5(3—2+x1)=71
= x,=5-1=4
and —% = %(2+1+y1): (32%)
= y1+3=—1
= =

Hence, the coordinates of the third vertex are (4, —4).

Positive direction of x-axis

5. (a) Let P(x;, y;) be the point on AB, which divides AB in

the ratio 2 : 1.

| 2 . 1 |
A(5,6) Per,y)  B(2-3)
AP:PB=2:1
"~ By using section formula, we have
_2x2+1x5 9

TS e
2x(=3)+1x6 0
and T i

The coordinates of P are (3, 0) which lies on the
positive direction of the x-axis.

6. A4 8)

B(-6, 6)
Since point P lies on y —axis, hence its coordinates are
O,y
We know
PA PB

JCP-sf

6P+ (y-6)

On squaring both the sides, we get
=16 + 1> + 64 — 16y = 36 + y*> + 36 — 12y

= -l6y + 80 = -12y + 72
= —4y = -8

= y=2

. P, 2)

. AQ, -2)
B(-2, 1)
CG,2)

Now we have

AB? + AC? =
Hence the given points are the vertices of a right-angled
triangle

Area = —|[x1 —Y3 +x2(y3—y1)+x3 (V1—]/2)]|
- 7|[2 (4)+5(-3)]
- E|[—2—8—15]|

= %x|—25| =125 sq units

8. Let the given line divides the line segment joining the

points (1, 3) and (2, 7) in the ratio k : 1.

Then, the coordinates of the point of intersection are
kx2+1x1 kx7+1x3) . 2k +1 7k+3)
k+1 7 k+1 k+1 k+1

The point of intersection lies on the given line

3x+y-9=0

So 3(2k+1) . 7k+3 90
’ k+1 k+1

= 6k+3+7k+3-9%-9=0

= 4k -3=0

3

= k:Z

Hence, the line divides the line segment joining the points
(1, 3) and (2, 7) in the ratio 3 : 4 internally.

. We have,

3 4
PGBx -2y, y—x) B(x—-2y,—2x)

A(2x, 2y -1)
Now, the point P divides the line AB in the ratio 3 : 4.
Thus,

_ 3(x—2y)+4(2x)

x-2y 314

:‘. | Answosp areulpioo)



o3 | coordinate Geometry

10.

= 7 (5x - 2y) = 3x — 6y + 8x

= 35x — 14y = 11x - 6y

= 24x -8y =0

= 3x-y=0 ...()
3(2x)+4(2y -1

and y—x:—( )3+iy )

= 7(y —x) =—6x + 8y — 4

= 7y —7x =—6x + 8y -4

= x+y=4 ...(2)

Add]l’lg (1) and (2), we get
4x 4 X 1
=4 = x = =

Putting x = 1 in equation (2), we get
l+y=4=>y=4-1=3

Hence, x=1and y =3.

Let the vertex A be the point (x;, y;) where x, = 4,

n==6

(1, v1)

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

Now, given that D and E are two points on AB and AC
respectively, such that

AB _AC 4

AD  AD 1
- AD+DB _ AE+EC _4
AD AE 1
DB _,, EC _
= 1+E_ 1+AE 4
DB _ EC _, ,_
AD - AE 47173

o DB: AD=3:1=EC: AE
Let (x,, ¥,) and (x,, y,) be the coordinates of D and E
respectively.
Then by using section formula, we have
_ 3x4+1x1 _ 13

S T T i
_ 3x6+1x5 _ 23
2 3+1 4
o= 3x4+1x7 _ 19
3 3+1 4
3x6+1x2 20
and 3= 3.1 - 1 =5

Area of AADE

1
= §|X1(y2 ~y3) + 22 (¥3 — 1) + 23 (11 — v2)|

1 (B s) B, 19 B
_24><(4 5)+4(5 6)+4(6 4)‘
1,3 13,191

= 24%% 4+4X4‘

1y 13,1

P E e

:148—52+19‘:g

2l 16 2

Hence, the required area of AADE = g—; sq units.

Now, let (x{,yi), (x;,y;) and (xé,y;) be the coordinates

of A, B and C respectively, so that xi =4, y{ =6,

Xy =1, yy =5and x3 =7 and y; =2
Hence, the area of AABC

2

xi(y; —y;) - xé(yé - yi) - xé(yi - yﬁ)

= 24(5-2)+1(2-6)+7(6-5)

1 15
= =[12-4+7| = =
1 7 =3
-. Ratio of area of AADE and the area of AABC is
15 + 15 = 1:16 which is the required ratio.
32 2
. By using mid-point section formula, we have
_10+k _ —6+4
a=— and b = — = 1 (1)
A M B
(10, -6) (a,b) (k, 4)
It is given that
A-2b=18 ...(2)
From (1) and (2), we have
10 + k _
= +2=18
= 10 + k=2(18 -2) =32

k=32-10=22
which is the required value of k.
We have A(10, —6) and B(22, 4).

AB = \J(10-22)? + (=6 - 4)?
= 144 + 100
- V244

Jaxel

2461



12.

13.

Hence, the required distance of AB is 261 units.

Let P be the point (x;, y,) which divide AB is the ratio
1: 2. Hence, by using section formula, we have

_1x5+2x3 11

= =
1+2 3 ()
and y:1><1+2><2:§
1 1+2 3
1 1 1 2 ]
A P B
(3,2) (r1,y4) (5,1)

Now, (x,, y,) lies on the given line 3x — 18y + k = 0.
: 3x, - 18y, +k=0

:>3><1—31—l8><g+k=0 [From (1)]
- 1-30+k=0
N k=30-11=19

which is the required value of k.

Let the coordinates of A, B and C be (x,, y,), (x,, ¥,) and
(x5, y,) respectively, where x; = 6, y; =3, x, =5, x, = 4
and y, = -2.

A(6, 3)
1, v4)

B(-3, 5) C(4,-2)
(2, y2) (x3, v3)

.. Area of AABC

%|x1 (2 —y3) +x2(y3 —v1) + 23 (1 —y2)|
2lo(5+2)-3(-2-3) + 4(3-5)

1 _|57-8] _ 49
§|42+15—8|—‘72 ‘_ :

Also, area of APBC

%|x(y2 —y3)+ % (ys —y) + xs(y - y2)|
Hr(5+2)-3(2-y)+4(y - 5)|

17+ 6+ 3y + 4y - 20|

1
E|7x +7y - 14
7
Elx + U 2|
.. From (1) and (2), we have
7
ar(APBC)  Hl¥+y—2|
ar(AABC) 49
2
7.2
= 5X 4—9|x +y -2
Clx+y-2
B 7

Hence, proved.

(D)

L\D. | Answosp areulpioo)





