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Introduction to 3D Coordinate Geometry 28.3 Q1

We know that angle bisector divides opposite side in ratio of other two sides
= D diwndes BC i raho of AB: AC

A5, 4,6), B(1, -1, 3)and C@, 3, 2)

AB=16+25+9 = 50 =52

AC={I+1+16 = I8 = 32

ABAC=53=mn
D(xy,z)=[mx’ I Ry, R m2 + J
m+n  m+n  m+n

Substtute values for mn=5:3,
(&, v 2)=(L -1, 3)
(xj, YQv %)=(4’ 37 Z)

D{E,iﬂ]
8’238
Introduction to 3D Coordinate Geometry 28.3 Q2
z-coordinate 8
A{2,-3,4) and B(8, 0, 10)
DR's of AB=(6, 3, 6)
DR's of BC= (z-8, y-0, 8-10)

Given A B, Clie on same line
So values of DR's should be proportional

x—S_Z_S—IO
6 3 6
Sox=6,y=-1

pointis (6, -1, 8)
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If points are collinear then all points lie on same line
and DR's should be proportional

A(2,3,4),B(-1,2, -3)and C(4, 1, -10)

DR's of AB=(3,1,7)

DR's of BC=(3,1,7)

So A B, Care collinear

Length of AC=\36+4+196 = /236
Length of AB=+/9+1+49 = /59

Ratio is AC:AB=2:1
So Cdivides AB inrato 2:1 extemnally
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vz plane means x=0
Given (2,4, 5)and (3,5,4)

assume ratio to be m:n

late prmate v_term



B

3m+2n

0=

m+n
3m=-2n
mn=-2:3

which means yz plane divides the line in 2:3 ratio extemnally
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(2,-1,3)and (-1, 2, 1)

xty+z=35

Assume plane divides line in ratio A1

so point P which 15 diving linein A:1rato1s
P=(-A+2, 21-1’2+3)

A+l A+1 A+1
P lies on plane x+y+z=5

-A+24+24-1+A+3=5445
A==1=21=-13
So plane diving line in 1.3 ratio externally
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A(3,2,4),B(9, 8, -10) and C(5, 4, -6)

AC=Varr =23
ABR=A26+36+36 = 6,3
BC=J16+16+16=4.3

AC. BC=1:2
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Given midpoints D(-2, 3, 5), E@, -1, 7) and F(6, 5, 3)
Assume D 1s midpoint of AB, E 15 midpoint of BC
Fismidpomnt of CA
Alxy, ¥ 2) By, 73, 25) Cx5, 75, 23)

From mudpomt formula, we get following equations
x,tx, =4, x +x,=8, x +x =12

Y1+YJ=6} YJ+73='2; Y3+Y|=10

z,+z,=10, z,+z,=14; z, +z,=6

Solving above set of equations we get

A=(0,9.1)

B=(4,-3,9)

C=(12,1,5)
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A(1,2,3),B(0,4, 1), C(-1, -1, -3)
Angle bisctor at A divides BC in ratio of AB:AC
AR=\1+4+4 =3
AC=4+9+36=7

Assume D divides BC

mn=37

p-(2.2.22)
10 10 10



Introduction to 3D Coordinate Geometry 28.3 Q9

(12, 4, 8) and (27, -9, 18)
Assume poirt P i1s dividing linein A: | mtio, we get
P=(27/1+]2 -91-4 18)1+8J

A+l 7 A+1 " A+1

Plies on Sphere, s0 substitute in Sphere equation

xi4y? +z? =504

IOA+4PHIA+4)* (91 +4)*=504(1 +1)?

T2922 +814% +32427 +6484+ 724 +2884+144 +16 +64 =504 4% +1008 4+ 504
(1134-504)4% +(1008-1008)2 4224 =504 =0

630.4% =280

4
2—_
1_9
A=2:3
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Assume ratois 4.1

Planeisax +by+cz+d=0

points (x,,y,.2)) and (x,.¥;.2;)

Assume pomnt of intersection of line and plane 15 D
D=(ﬂx, +x Ay, +y Az, +zl]

A+1 7 A+1 7 A+
As D lies on plane, substitute D in plane equation, we get
A(ax, +by, +cz, +d)+ax, +by, +cz;, +d=0
ax, + by, +cz; +d
ax, +by, +cz, +d

=2 A=~
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(1,2,-3),(3,0, )and (-1, 1, 4)

Centroid of Trangle is given by

(xl-fx,+::3 Wty ty 2tz +z3]
3 ' 3 ' 3

We know that

X,tx,=2

Xyt =6

X%, =-2

Adding all gives = 2(x,+x,+x;)=6

50 X, +x®, %, =3

similarly, y, 4y, +yy, = 3,2, 42,42, = -6

Centroid = (1,1,-2)
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Given Centroad (1, 1, 1)
A(3,-5,7) and B(-1,7, -6)
Equating terms, we get
_3-14=x,
)

=54+T7 4y,
=
_T=6+2z
-3
(25.05.2)=(112)

1

1

1
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Trisection points are those which divide line in ratio 1:2 or 2:1
P(4, 2, -6) and Q(10, -16, 6)
Consider 1.2 case, we get

(10+8 -16+4 6-12)= 6.-4-2)

37 3 ' 3
Consider 2:1 case, we get
4 - _
20+ ' 32+2,12 6 ~(8-10,2)
3 3 3
(6,—4,—2)and (8,—10,2) are trisection points
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A(2,-3,4),B(-1,2, 1) and C(0, 1/3, 2)
DR's of AB are (3, -5, 3)

DR's of BC are (-1, % -1)

DR's of AC are (2, i;] 2)

Its clear that all DR's are proportional
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P(3,2,4),Q(5,4, -6)and R(9, 8, -10)

PQ=\4+4+ = 243

OR = J16+16+16 =43

PQ:QR=1:2

[





