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Introduction to 3D Coordinate Geometry Ex 28.2 Q1
{i] Distance betwsen points P and O

PQ = 'J(Xi = -"'2]2 + [Vl - ?’2}2 +{Z1 —22]2

- J{1-2]2+{-1-1}2+{0-2}2

= -1+ (2 (2
S
PO =3 units

(i} Distance between points A and B

AR = J{xi —xz.]? +[yy - Yz}z +(Z; + ‘3212

= e s 21) H (14)

= 47 + (3 + o)
=J16+9+0
-5

AB =5 units

Introduction to 3D Coordinate Geometry Ex 28.2 Q2
Distance between points P and Q

z z z
PQ=wﬁf"’1—le +{¥r - ¥2) + (21 - 22)

= J-2-2F +(3-1)* + (1- 2)°

= - @ Y’
- JErasl

PO =421 units
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Al -3,-1), &[5 -7} and C(3 1, -8)

2 2 z
AE = s = x2) + (¥y = ¥ol + (2 - 22)

= ‘u[ 4-5f +[-3+7) +[-1-8)°
= 0T -7

=qfl+ 16+ 49

= E6 units

BC = \III["_" 3 -7 -1)7 + f5 +B)
= Jf2) + (-8)" + 197

=4+ Ed4s 196

= o264

- 2 units

AC = 4=+ (-3-1F +(-1+8)
= -7
= Jl+15+49

= JEE units

Since AC + A8 = BC
50, A 8, C are collinear.
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2f0,7,-7), @1 4-5), A1-1,10,-9)

PQ-J[u—l}f-{7-4}2+[-r+5;2

- ) e ey
=4l+9 +2

= 4JLFunits

on = q[['l 1 {4107 4 (-5 + o)
=2 +[-8)" + (4}

=4 +36+16
= 214 units

Y -,‘.I(m 1) 4 (7-10)7 + (<74 9)°
2z 2
= F -3 )
=41+0+4
= JT#units

Since AQ + PR = QR
s0,F, 2,4 are collinear
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Alz,-5,1), &f-1,0,8),and <f7,-10,-8)

AB = .,l"[a i {50 +(1-8)°

Al s )
= JiG+25+ 23

="\II|:

- 310 units

8¢ = f-1-7) +[0+10) + 8 +5)°

- Jl-8) + {10}’ + fraff
= 464+100+ 1946

= 4360

= 6y/10units

CA = yffa- 7" + (-5 + 10§ + 1+ 8)°

- ff-aT () )
STl
= 3f10units

Since A8 + AC = 8C

o, 4,8, and C are collinear
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Let the point on xy —plane be 2 (v, ), 0].
bow & is equidistance from Aft, -1,0), B(2,1,2) and & 3,2, -1).
So, AP = 8P = CP

MNaw,

(AP = (v =1) (1) 4 fo - 0)°
fee) = fx -2 + [y - 1) +{0- 2)°
(P = i = 2+ fy - 27 4 0+ 1)

far) - (ep)f = fr - aly e 1) - (v -2F 4y - 1) 4 a
B e e I h e e R

= Zx 4 dy =7 f].]

fBe) =foe) = (w-2) -1+ a = (-3 4 [y - 2) 41
:u{?+4—4x+y?—1—2]r+z?+4—.x?+9— G +:,rd;I +d - dp +1
=ox+2r=5 .2}

fary = fce)® = fx - 1P 4 {y + 1) = fr - 30wy 21 +1
:rk'2+1—2.><'+}-'2

=4+ 6y =12 ... (3)

+1+2y=x2+9—ﬁx+y2+4—4y+].

Solving squation |:1:] and [2} we gat
¥=1 x=3,2

Putx and y in eguatian {‘3}
{32 +6f1)=12
12 =12
So, the required pont s (372, 1,0)
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Let & [l.'IJ ¥ z] be the required point.

So
{AQ!E={BQ}: =[0- 1}:+{y+1}2+[z— DIE sf0-2)+ - 1]2+{z—"'}:
= 1+5r'2+].+25,-'+zz=++y2+l—2y+22+4—+2

= 4y 44z =7 ..1)

(o)’ = (co) = (o-z) +fy - a{z-2) = fo-3) +fy - 2) 4 {24 )
= Gep 4l + 2 4 4-az= 94 p e d-ay + 2041422
= 2y -6z=5 .. [2)

(ra) = fea) = (o-1) +fy 1) +{z-0) = fo- 3 +fy - 2) = fz 1)
= 1+y2+25-f+1+22=g+y2—4y+4+22+1+22
= By -2z =12 .. (3]

Salving egualion {1} aidd IE:. we gat

z-2 ard yp = —
15 16

Put the vdue of v and z is equation (3]
Gy -2z =12 =12

4] 21 -2 -3 =12
16 16
186 &

—_—t =12
16 14

12=12
LHS = BHES.

=0,

31 13
- F =

T T

. 31 -3
Reguired point= |0, —,—
9 P [ 16 lﬁ]

see
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Lat & [, 0, z] be the requirsd point.

So

(ae)*=(ea)" = f1- x¥ +[~1-0f +fo-z) = - X+ f1-0) + 2- A°
= l+xfcon+l+z = d+x - aw+1+4+2° - dz

= SGw+dz=7..01)

fer) = [or) = (z- 2 +(1-0) +fz- 2)* = [3-x) 4 {2-0) + f-1- 2)
= G s = A kA4 27 - AT = Db - BN + R4 L4 T #2E
= fw-br=5 .. [2)

{A.Q]2= [G{']z :—{1—x}2+[1—|:|}|2+{l:l— z]2= [j—x:|z+l2—|'_l]2+{—1— z}z
= 1+x2-Sx+1+z8 =Q+bGxr =4+1+ 2% +2z
= dy -2z =12 ... (3]

Solving egquation {1) and (2], we gat
EN

1

I =

1
T

Put the vaue of ¥ and z is squation {3}

dx -2z =12

)

122 s
1010

12=12
LHS = RHS.

=0,

31 1
2=

ST g

(31 1
R d =[=.0,2
equirad point (JI] , ,5]
Introduction to 3D Coordinate Geometry Ex 28.2 Q5
Lat #f0, 0, 7} be the point equidistant from ¢ {1, &, 7] and 2 (5,1, -4].

Zo,
feal’ - e = {0 - 1 4 f0- 8w [z- 7)F = f0-5)7 4 fo- 17 4 [z 4+ 4)F
= 14264 (z-7 - 26414z +4)

=26+ z3+49-147=26+z% + Bz + 1B

= -l4z-Bzr=1b-43
= - ddFr=-33
-33
= I=—
=22
3
= I=—
2

Required point = (0,0, 3,/2)
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L ar#{lj, y.II] be a point on y-axis which is equidistant from < |::|_,'I.:e] and & {.'.,.‘.. :f].

So,
ferY - fea) = (0-5) sy -5 4 f0- 27 - f0-3) 4 [y - 1)+ (0 - 2)
:EE+5-*2—25—1E'¢+4=-Il+l.r‘.:+'_—25.r+4
10y + 0y = 1454
-14z - Bz =16 - 49
-} -8y =-40

= w=5

2

So, the required pant i= (0, 5,0)

Introduction to 3D Coordinate Geometry Ex 28.2 Q7
_et £[0,0,2) be at adistance of J21 from 2(L23).
So
2 = ({0 -1)7 + {0 -2)" + {z- 3
$21 = Jof + (o) +(z- 3

21-5=[z-3)

16=[z-3°
I-d=14

r=7andz=-1

So, the reguired points are [0,0 ?} and [_'I.I:I_.—].}

Introduction to 3D Coordinate Geometry Ex 28.2 Q8
Let the triangle formed be 4&C

mgj=ﬁ1-ﬂ2+p-3f4{3-ﬂ2

R

= /6 units

BC=JP—ﬂz+ﬁ—q2+ﬂ—2f

- 0T+ 2)7 1)

= +J8 units

Ac=Jf1-3Y+{2- 17 +(3-2)

- ) () ()

= A5 units

since, A8 = 8C = C4
So, «48C 15 an equilateral a
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Let A=[0,7,10], B=[-1,5,6)and C=[-4,%,58)

AB=\ 0+ 12+ 7 -6 +(10-6)

= (0% + (1% +4)?
_JiE

=32 units

BC=\(mLl+47 +(6 -9 +(5-6)°
=y @F+3%+0

=18

=3<.,I'E units

AC=\[(0+47 +(7-97 +(10-6)°
=J @+ (=27 + @)

=V38

=& units

(AR + (B
=(3y2) +[3y2)

=l8+1a
=36

=(ACY
Also ILAEY = IEC)

Hence [0,7,10], (—=1,6,8) and (—4,9,&] are the vertices of an isosceles right—angled triangle.
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Here paints are 4 (3,3,3), 8 (0,6, 3),C(1,7,7) and &[4, 4, 7).

A8 = 3 - 0 + [3- &) + (3-3)°
=949
= 32 units

B8C = J{0-1)° +[6-7)° +(3-7)°
- fi+i+16
= 32 units

AC = .,'|I[E- )4 a-7)+(3-7)
W =16+ 16

6 units

R Ty 12
8o = Jfo- 4 +(6-4)" +(3-7)
= yl6+4+ 16
= Gunits

ch = ,I,'{-_- R CE e
= 49+9

= 37 units

AD = ff3- 4 +(3- 4 +(3-7)"
= 141416

= ‘3\.'2'_ unit=
Sinca,
AB =EBC =CD =04
And AC = BD
So,

A4,8,C,8 are vertices of a squarse,

Introduction to 3D Coordinate Geometry Ex 28.2 Q11



Hera,

AB = q1,'[1 s5f 4 (3-8 + o2

f 2 z z
BC = fl-5 + 9] +fs + 1) + [2 - 2)
= 16 + 36
=\le3

= 2.f13 units

o = .f[—a 3 -1+ 3V +[2- o)
-JErara
= E-J]TUHIE-

ko 2 2
D.4—1‘,[—.:—4] +[-3-3)"+0
= 16 +36
-5z
—EJI_EumE.

AC = \‘Ir[1+ o) £ {341 + jo-2)°
=TS0 +16+4
= 120

- 4.5 units

80 = -3 45 +[-3- 5 +(0- 2)°
-JEiEd+ 4
= 72

B2 units

Since,
Af = 0 and B0 =04
= ASCL s 3 parallelgram = 85

but, AC = 80
= ABCD is not arectangle.
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Here,
AB = J{1+ 1)% +(3-6)° + (4 - 10)°

- .ul'4+§|+36

= 7units

BC = f-147F +{6- 4 +(0- 7
36+ 449

Tunits

oo o= ﬁj[—?+5}|2+::4—1}2+{?—1}2

= J4+Q+3E~

= 7units

DA = J{-5—1}2+[1-3]2+[1-4f
N T
= 52

= 7units
Since, 48 = EC = 20 = 04
S0, ASCD s a3 rhombus,
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Here,
48 = Jo-1) +(1-0) +(1-1)°
=141

= +f2 units

ac-J{L )%+ (0= 137+ (1-0)°

=Jf1+1

= /2 units

ca = fi1-0) ¢ (1-1) + (0 -2)°
-firo+1
= ~2 units

DA = 1‘('(u—t|]2+::|3—1}2+{n—1]2
e

= 4f2 Units

08 = J(0-1)*+{0-0)" + (0 1)’

=41+1

= /2 units

0C = Jfo- 1) +(0-1)* +(0 - 0)°
= V2 units

Since, 04 =08=0C=A8=8C=CA

So, 0, 4,8, C represent a regular tatrahedron
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Here,
oA = ff1-3f +(3-2)" +[4-2)

=d+1+4

= 3units

08 = fL+1) +(3-1)" +({4-3)°

=4+ d+1

= 3units

0C = J(1- 0 +(3- 5 + {4-e)

=1,|'i+‘1-+4-

=3units

oD = 4[1-2]2+{3-1]2+{4-2]2

=1+4+4

= 3units
Since, 04 =02 = 00 = 08, points &, B, C, D lie on 3 sphere with cantre O,

Fadius =3 units

Introduction to 3D Coordinate Geometry Ex 28.2 Q15
Let the required point be @ {2
Here, 0{0,0,0), 4 {2,0,0), &(0,3,0), C(0,0,8)
Since, [op)* = [pa)*

(- 0% + (- 0 +{z -0)" = {x - 2)° 4y = 0)° + (z- 0)}
T

=1

-x2—4x+4+y2+z

(0P = (pe)’

(- 0) +{y-0) +{z-0)" = (x - 0) 4 [y - 3)° +(z-0)°
x2+y2+22-x2+y2-6y+9+22
ﬁy-g
3

Y'E

(0p) = {pc)’

[x—l]}2+{y—l]]2+{z—[l]|2- Ix—ﬂ}2+{y—l]]2+{z—8]2

¥rryieztaxteyie o168z 464
16z = 64
z=4

The required point = [l. % 4]
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Let 2 be [x,y,2), here, A(-2,2,3) and & (13,-3,13)
and 374 = 208

= SJ{:{ +E]2[y —2]2 + [2—3]2 = EJ{X - 13]2+ {v +3f +{z - 13]?
squaring both the sides,

= 9[x2+4x+4+y2+4—4y+z=’+9—52]
= 4[x? +169-26x +y? + 9+ by + 2 +169 - 267
= 9x% - 4x? + 36x + 104x + 36 - 676 + 9y~ - a2
+36 -36-36y - 24y + 927 - 477 + 81 -676-54z +Byz =0
= S 4 5%+ 52° +140x - 60y +502- 12365=10
= E{x2+y2+22]+l4-tlx-ﬁtly+EEIz-1235-[!

Introduction to 3D Coordinate Geometry Ex 28.2 Q17

Let £ (x,v,2), here, 4(3,4,5), 8(-1,3,-7)
PAZ + PB? = 27

= (v -3 v -4 +{z -8 + (s )+ v -3+ {2+7) = 202

= x2+9-6x+y2+16-Ety+zz+25-lﬂz+x2+l+2x
w2496y +27 + 49+ 147 = 247

= 2w+ 2T 4277 A — 14y + 47 + 102 = 267

= 2{){2+y2+zz]-4x-14y+4z+109-2k2-D

Introduction to 3D Coordinate Geometry Ex 28.2 Q18
Here, Afs,b,c), 8lbic. 5], Cle.a.8)

a8 = Jla- b +o-cfiafc-a)

=N +b?-2ab+b?+c% - 2bc + @23 - 2ac

A8 = J2a? +2b2 + 2¢7 - 25b - 2bc - 25C
a8 -.J{b-clzq-{c-a]z-h[a-b}z
= ~~|r£:|2 +c?-2bcactea’-2cavra® + 0% - 2ab

BC =+2a?+2b% + 207 - 230 - 2bc - 2ca

CA=fla-c) +[b- &) +[c-b)

=Jat+ci-2ac+bi e at-2ab+ b2+l - 2be

CA =232 +26% v 207~ 23b - 2bc - 203

Since, A8 = BC = CA, so
sABC 15 an isoscelas 4
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Here, A (3,6,9), &(10.20.30), C(25,41,5)

(a8 = (3-10)° +(6 - 20)* + (3 - 30)°
(-7)% + {-14}2 + ;:-21}|2
40+ 196 + 441

- 586
() = {10-25)° + (204 41)% + (30 - 5)°
(-15)" +(61)° + [25)°
92543721+ 625

= 4571
(caY = {3- 25)° + {6+ 41)" +(o-5)°
(-22)% + (47)° + (4)°
- 484 + 2200 +16
- 2700

Since, ABZ 4+ B02 w 40F
AB? + AC? 2 BC?
BC?s AC? = AB*

S50, oABC is not 3 right trianale,

Introduction to 3D Coordinate Geometry Ex 28.2 Q20(i)
Here, 4(0,7,-10), 8(1,6,-8), C(4,9,-8)

48 = J0-1)° + (7-8)° +(-10+ 8F
= 32 units

BC = J[1—4]2+[5—9]|2 +|[—r5.+E.]2

=+04+0
= 3.2 units

AC = J{DJ-4]2+ (7-9)% +{-10 +6)°

=416 +4+16

=6 units
Since, A8 = 8C
So, ad&BC is an isosceles .
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Here, A(0,7,10), 8{-1,6,8), C(-4,9,6)

A8 = J{o+1)% + (7 - 6)° + (10 6)°
=-f1l+1+16

= 3-.5 units

8C = J[:—1+‘1-IE+|[E|—9]2+:I5—E|]2

N

= 342 units

CA = (-4~ 0 +(9- 77 + 6.+ 10)°

=16 + 4+ 1A

= /36 units
since, [48)° +[8C) = (AC)*

So, a&BC 15 3 nght tnangle.

Introduction to 3D Coordinate Geometry Ex 28.2 Q20(iii)
Here, A{-1,2,1), 8{1,-2,5), c(4,-7,8), o2 <3, 4)

48 = Jl-1-17 +(2+2) +(1- 5

=<4+ 16+ 16

=6 units

BC = J{1_4lz+{_2 +7) +(s-8)°
=40+254+09
= 43 units

co = 4[4—2}2+[—?+3]2+[a—4]2

= 4+ 16+ 16

= 6 units

04 = J{:z w17 4 f-3-2) 4 [4-1)°
-J8+25+9
= \ll'4_3 units

Since, A8 =C0D and 8C = DA

S0, oABC Is 3 parallelogram

Introduction to 3D Coordinate Geometry Ex 28.2 Q20(iv)



Let A[S, -1, 1),B(7,-47), C[1, -6, 10) and D[-1, -3, 4) be the given points.
AB = J[?—5)2+ (~4+ 1)+ (7-1) = /449136 =7
1-7) 4 (64 4)°+(10-7)" = 36+ 449 =7

CO = \f[-1- 1)+ (-3+6) + (4- 10" = ¥4+ 5+ 36 = 7
AD = J(—1—5)2+ (~3+ 1)+ (4-1) = 36+ 4+9=7

SoAB =BC =CD =AD
Hence ABCD is a rhombus,
Introduction to 3D Coordinate Geometry Ex 28.2 Q21
Let the point 2 {xy,z) which is equidistance from 4(1,2,3) and & (3,2, -1}, so
AP = BP
(#e) = (oY
2 2 z 2 2 2
[*-1) +(v-2) +({z-3) = [x-3) +({v-2) +[z+1)
w231 -2x b P44 4y 3zt 0Bz =N+ 0B+ + 4 A 47541427
4y -8z =14-14
4 -8z =10
x¥=-2z=10

Introduction to 3D Coordinate Geometry Ex 28.2 Q22

Let locus of 2 (x,),z) is the required locus, so
PA+ £ =10

= u([x—4]2+[y—EI]2+[z—EI]2+.J[X+4]2+[y—D]2+[Z—D]2=1III

= JX2+16—BX+}32+22=lD—JX2+BX+lE|+y2+ZZ

I

x2+y2+22—8x+16=[1D}2+{x2+y2+22+ax+16:}

—EEI«‘{XE +y2 + 2% +Bx + 16

~Ex +16-100-8x - 16 = -204%% + 2 + 2% 4 Bx + 16

~16x - 100 = 20452 + ¥% + 2% + Bx + 16

—4[4x +25) = —EDJXE +yp? + 7% 4+ Bx + 16

U

(4 +25]=5Jx2+y2+22+8x+16
squiring both the sides,
[4x+25]2 =25 [x2 +y¥ 4z +Bx +1Eu)

= 16X2+625+2EIEIX=25{X2+y2+22+8x +1Eu)
= 16x% + 625 + 200x = 2557 + 25y~ + 252% + 200x + 400
= 9x% 4+ 28y% 42522 -225=10

Introduction to 3D Coordinate Geometry Ex 28.2 Q23



A8 =,J{1+ 1% +fz+2)° + {3 +1)°

=Jd+16+16

=6 units

BC = J{—l— T i) Ot BT

=+0+25+4

= /43 units

Co = \([2- 4 +{3-7)° + (2 -8)°

=J4+16 +16

=G units

DA = ff4-1 +(7-2) +(6- 3)°

=+3+25+9

= /43 units

ac = Jf1-2Y +f2-3) + {3 -2y’

=41+1+1

= /3 units

BOD = .J[—l— 41 R R e )

=25+ 31+40
=155 units

Since,
A8 =0C and BC = D4

50,
ABCD is a parallelgram

AB* + BC? =36+43=07
AC =3

- AB* + BC* = AC?

ie /B iz not aright angle.
ABCD is not a rectangle.
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Let the pointbe P (%, v, z)

Given

A=(3,4,-5)

B=(-2,1,4)

PA=PB = PA’=PB’

P4’ =ix—312+~‘y—-412+|‘z+5b2

PR = (x+2) +(y-1 ?+(z-4)°

PA*=PR’=
l‘x—3n2+n'y—4n2+nz+5|2=u';:+2-2+uy-—1n2+nz—4u2
All square terms will be cancelled on both sides, we get
—6x+9-8y+16+10z+25=4x+4-2y+1-8z+16
10x+6y—18z— 29 = 015 the required equation



