Exercise 11.2

Question 1:

Find the distance between the following pairs of points:
i (2.35) ang (4.3.1)

(ii) ( 372) and(24 )
(iif) ( L3, 4) and ( ,—3,4)
(2.-

(iv) ) and (_2?1-*3)

(i) (2=3»5) and (4»3>1)

Let P be (2:3.5) and Q be (4.3.1)
By using the formula,

Distance ~ \/(xz =% )2 +(r2 - ¥ )2 +(2,-2)
So here,

x=2,=32=5

x,=4y,=3,z =1

2

PQ=\(4-2) +(3-3) +(1-5)
=22 +0% +(-4)’
—J4+16
=20
=25

Therefore, the required distance is 245 units.

(ii) (_3=7=2) and (214=_1)

Let P be (—3:7-2) and Qbe (2.4,-1)
By using the formula,

Distance ~ N/(*"z X )2 + (.V: ~N )1 +(21 -2z )2
So here,

x,==-3,y=7,2=2

x=2,y,=4,z,=-1
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=43

Therefore, the required distance is V43 units.

(iii) (2,—1,3) and (_2?1-’3)

Let P be (—1:3:74) and Qbe (1,-3,4)
By using the formula,

Distance ~ \/(xz —% )2 +(y,-» )2 +(z,~7 )2
So here,

¥ =—Ln=%2=-4

=l ==32=4

2 2

PO =(1-(-1)) +(-3-3)" +(4~(~4))
=22 +(-6)" + 8

=J4+36+64

=104

=226

Therefore, the required distance is 2126 units.

(2,-1,3)and (-2,1,3)

Let P be (2:—13)and Q be (=2.1,3)
By using the formula,

(iv)

Distance ~ N/("‘z % )2 +(y,-» )1 +(2, -z )2
So here,
X =2: R _l, Z =3

X, =2,y =L 2,=3
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PO =(-2-2) +(1-(-1) +(3-3)
= (—4)2 +22+0?
=+/20

W

Therefore, the required distance is 245 units.

Question 2:
Show that the points (=2.3,5),(1,2,3) and (7.0:71) are collinear.

If three points are collinear, then they lie on a line.
Firstly, let us calculate distance between the 3 points i.e. PQ, QR and PR.

Calculating PO:

P=(-2,3,5) and 0=(1,2,3)
By using the formula,

Distance £€ = \/(x: - X ) +(y - }2 +(z, -2 )2

So here,
%=-2,5=32=5
x =Ly, =2,z,=3
PO = \f[ +(2-3) +(3-5)
:J(z) +(-1) +(-2)
9+1+4

:\/ﬁ

Calculating QR:

0= (1>273) and R = (?=U=_l)
By using the formula,

Distance YR = \/(xz —% )2 +(» - )Z +(2, -7, )2
So here,
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x=Ly=2,z=3
X =T,3=0,2,==1

OR=\J(7-1) +(0-2) +(~1-3)’

=6 +(-2)" +(-4)
=\36+4+16

Calculating PR:

P=(-2,3,5) onqg R=(7,0,-1)
By using the formula,

Distance TR z\/(xz — )2 +(»-» )2 +(z,-7 )
So here,

% =—-2,yI =3,zI =5

Xy =T =0,2,==1

PR = \/ #(0=3) +(-1=5)
=\/92+(—3)2+(—6)2
=+/81+9+36
=126
=314
Thus, PQ=\/E, QR=2\/E and PR=3\14
So,
PO+OR=\14+214
=314
— PR

Therefore, the points P, Q and R are collinear.

Question
Verify the following:

(1) (0,7,-10).(1,6,-6) and (4.9:6) are the vertices of an isosceles triangle.
(11) (0,7.10).(~1.6.6) and (~4.9.6) are the vertices of a right angled triangle.
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(iii) (=1.2.1).(1,-2.5).(4.-7.8) and (2:-3.4) are the vertices of a parallelogram.

(i)

(0.7.-10).(1,6,6) and (4.9:-6) are the vertices of an isosceles triangle.

Let us consider the points be P(0,7,-10),0(1,6,-6) 3pq R(4,9.-6)
If any 2 sides are equal, hence it will be an isosceles triangle.
So, firstly let us calculate the length of the sides.

Calculating PO:

P(0,7,-10) 4nq ©(1,6,-6)
By using the formula,

Distance 7€ = \!(xz — % ) +(».=» )2 +(2, -2, )2
So here,

x=0,y,=7,2=-10

xz :]5)"2 :6,22:_6

PQz\/(]—O)Q +(6-7)" +(-6—(~10))
=" +(-1) +4°
=+J1+1+16
=18
Calculating QR:

0(1.6.-6) gng R(4.9.-6)
By using the formula,

Distance 8= \/(xz s )2 +(»2 - ¥ )2 +(z,-7 )2
So here,
% =L9=6z =6

x,=4y,=9,z, =6

Here,PQIQR:m

Since, two sides are equal, APOR is an isosceles triangle.
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(ii)

Thus, (0,7.-10),(1,6,-6) and (4.9:6) are the vertices of an isosceles triangle.

(0,7,10),(~1.6,6) and (~4.9.6) are the vertices of a right angled triangle.

Let the points be P(O,?‘,]O), Q(—1,6,6) and R(—4,9,6)
Firstly, let us calculate the length of sides PQ, QR and PR.

Calculating PO:
P(0,7,10) ,pnq O(-1,6,6)

By using the formula,

Distance £¢ = \/(xz —X )2 +(¥ -0 )2 +(2, -z )2
So here,

x=0,y=7,2=10
X ==l 0 =6,2,=0

>

PQ = J(~1-0)* +(6-7) +(6-10)

= J(-17 + (1) +(-4)
=A/l+1+16
=18

Calculating QOR:

0(-1,6,6) anq R(-4.9.6)
By using the formula,

Distance YR8 = \/(xz —X )2 +(¥—», )2 +(z,-z)

-

So here,
x=-1,y~=62z=6
¥, =4 09,2, =06

OR = \/(—4—(—1))3 +(9-6)"+(6-6)’
=/(-3)" +3*+0?

=+9+9

=18

Calculating PR:
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(iii)

P(0,7,10) 4nq R(~4,9,6)

By using the formula,

Distance FR= \/(xz =X )1 + (yz - )2 + (22 -z )2
So here,

x=0,y=72=10
x,=—4y,=9,2,=6

PR=\/(-4-0)" +(9-7)’ +(6-10)’

= (~4) +22 +(-4)°
=J16+4+16
=36

Now,
PO’ +OR* =18+18
=36
= PR?

By using Converse of Pythagoras theorem,
The given vertices P, Q and R are the vertices of a right-angled triangle at Q.

Thus, (0,7.10).(~1.6,6) and (~4.9.6) are the vertices of a right angled triangle.

(—1.2,1).(1,-2.5).(4.-7.8) and (2-3.4) are the vertices of a parallelogram.

Let the points be A(-1,2,1), B(1,-2,5),C(4,-7.8) and D(2,-3,4)
if pairs of opposite sides are equal then only ABCD can be a parallelogram.

i.e., AB=CD and BC=A4D.
Firstly, let us calculate the lengths of the sides

Calculating AB:
A(-1,2,1) ;nq B(1,-2,5)
By using the distance formula,

Distance 8= \/(xz —% )2 +(y2 W )2 + (22 —Z )2
So here,

x=-Ly=2z=1
x, =Ly =-2,z,=5
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ABz\/(l—(—l))2 #(L2=2) (51
=22 +(-4) +4°
=J4116+16

/3
=06

Calculating BC:
B(1,-2,5) and C(4,-7.8)
By using the distance formula,

Distance 5€ = \/(xz % }2 +(»-» )2 +(z,-z )2
So here,

x=Ly=-2,z=5

x, =4y, =-7,z,=8

BC =\/(4—1)3 +(=7-(=2)) +(8-5)

=4/9+25+9
=/43

Calculating CD:
C(4,-7.8) and P(2,-3.4)
By using the distance formula,

Distance ¢2= \/(xz =X ) +(%-)
So here,

-

+(23 —Z )2

x=4y=-72=38
= r— 3, 2. \ed

Ch= \/[(2 ~4) +(=3-(-7))’ +(4—8)2]

= J(-2) +4 +(~4)
=J4+16+16

Calculating DA:
D(2,—3,4) and A(—l,z,l)
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By using the formula,

2
Distance P4= \f(xz -x) +(n-» )2 +(z, -z )2
So here,

x=2,y=-3,z,=4
o A R

DA = \/(—1 —2) +(2-(-3)) +(1-4)

= \/(—3)2 +5% +(=3)’
=yv9+25+49
=/43

Since, in quadrilateral ABCD both the pairs of opposite sides are equal i.e., 4B =CD and
BC =AD, ABCD is a parallelogram.

Thus, (-1.2.1).(1.-2.5).(4.-7.8) and (2.73.4) are the vertices of a parallelogram.

Question 4:

Find the equation of the set of points which are equidistant from the points (1.2,3) ang (3.2.-1)

Let A(l,2,3) and 3(3:27_1)

Let point P be (x,7,2)

Since it is given that point ©’ (x,3:2) is equidistant from the points A(1,2,3) and 8(3.2,-1)
ic, PA=PB

Firstly, let us calculate distances PA and PB

Calculating PA:

P(_x,y,z) and ‘4(1:2*3)
By using the distance formula,

Distance 4= \/(”"2 —M )2 +(», “J’i)z +(2, -2, )2
So here,

X

x,=1Ly,=2,z=3

=X, ) =0,7=2
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PA=\[(1-x) +(2-y) +(3-z2)’

Calculating PB:
P(x,y, z) and 8(3, 2,—'[)

By using the distance formula,

2 2 2
Distance PB:\/(xz %) +(n-») +(z.-z)
So here,
X=X, =¥,z ==z

X, =3, 9=2,z =-1
PB=\(3-x) +(2-) +(-1-z)

Since, PA=PB

On squaring both the sides, we get
PA* = PB’

Therefore,
(]—.)c)2 +(2—_}-‘)2 +(3—:)2 :(3—,\')2 +(2—y)2 +(—] —:)2
(l +x° —2A‘)+(4+}"2 —4_1,1)+(9+:2 —6:) = (9‘4—,\"2 —6,1r)+(/~1+y2 —4_)/)+(l+:2 +2:)
—2x—-4y—-6z+14=-6x-4y+2z +14
4x-8z=0
x—2z=0

Thus, the required equation is x—2z=0

Question 5:

Find the equation of the set of points P, the sum of whose distances from 4(4,0.0) anq

B(~4.0.0) jg equal to 10.

Let 4(4.0,0) ang B(-4.0,0)
Let the coordinates of point P be (x.7.2)

Calculating PA:

P(x,y, z) and 4 (4, 0,0)
By using the distance formula,



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

Distance £4= \/(xz =X )2 +(n - )2 +(2, -2, )2
So here,
X=X Y=V =z

x,=4,y,=0,z,=0

Distance 4 :\/(4"“")2 +(O_J’)2 "'(0_2)2

Calculating PB:
P(x,y,z) and B(—4,0,0)
By using the distance formula,

Distance PB:\/(xz —Hh )2 +(3 - )2 +(z,-z)
So here,
X] =x!yl =¥ Z] =z

2

x,=-4y,=0,z=0

2 2

Distance £5 = \/(~4—x)2+(0—y) +(0-2)

Now it is given that
PA+PB =10
PA=10-PB

On squaring both the sides, we get
P4* =(10- PB)’

P4* =100+ PB* —=20PB
Therefore,

(4-x)° +(0-y)" +(0-2)" =100+ (-4 -x)’ +(0- )’ +(0-z)’ -20PB
(16+ % —8x)+ y* +2° =100+(16+x" +8x)+ )’ +z* —20PB

20PB =16x+100

5PB =(4x+25)

On squaring both the sides again, we get

25PB* =16x" +200x+625

25| (~4-x) +(0- )" +(0-2)" | =163 +200x-+625
25[;&" + 3y + 22 +8x+16]: 16x% +200x + 625

255> + 25" +252% +200x+ 400 = 16x + 200x + 625
Ox* +25y° +252°=225=0

Thus, the required equation is 9x* +25)% +252% -225=0,
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