RD Sharma Solutions for Class 11 Maths Chapter 28 —
Introduction to Three Dimensional Coordinate Geometry

EXERCISE 28.3

The vertices of the triangle are A(5, 4, 6), B(1, -1, 3) and C(4, 3, 2). The internal bisector
of angle A meets BC at D. Find the coordinates of D and the length AD. Solution:
Given:

The vertices of the triangle are A (5, 4, 6), B (1, -1, 3) and C (4, 3, 2).

By using the formulas let us find the coordinates of D and the length of AD

The distance between any two points (a, b, ¢) and (m, n, 0) is given by,
J@-m)2+(b—n)2+ (c—0)?

The section formula is given as
(nx +ma ny+mb nz+ 1111:)

m+n m+n  m-+n

The distance between the points A (5. 4, 6) and B (1, -1, 3) is AB,
=J(6—1)2+(4—(-1))2+ (6—3)2

=42 +52+32

=16+ 25 +9

The distance between the points A (5, 4, 6) and C (4, 3. 2) is AC,
=/(5—4)2+(4—3)2+ (6—2)2
=12 +12 + 42

=y1+1+16
— 18

=3\.."E

So.

AB 5V2 &5
AC 32 3

AB: AC=53
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BD: DC =5:3
Soom=5andn=3

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

Coordinates of D using section formula:
B (3(1) +5(4) 3(—1) +5(3) 3(3)+ 5(2))

5+3 5+3 " B+3
3+20 —3+15 9+ 10
- ( 8 ' 8 ' 8 )
23 12 19
- (Ef’??’??)
23 3 19
- (E’E’E)

The distance between the points A (5. 4, 6) and D (23/8, 3/2, 19/8) is AD,

BRI D)

B - ()
EREEE)

289 25 361

2 e

289 + 400 + 841
64

= e e e
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.. The Coordinates of D are (? % %) and the length of AD is V1530 units.

—

ad

1. A point C with z-coordinate 8 lies on the line segment joining the points A(2, -3, 4)
and B(8, 0, 10). Find the coordinates.
Solution:
Given:
The points A (2,-3,4) and B (8, 0, 10)
By using the section formula,
nx +ma ny +mb nz+ mc

( m+n  m+n  m+n )
Let Point C(x, y, 8), and C divides AB in ratio k: 1
Soom=kandn=1
A(2,-3,4)and B(8, 0, 10)

Coordinates of C are:
g) (1{(8) + 1(2) k(0)+ 1(—3) k(10)+ 1(-’-}))

(x.5,8) = k+1 ' k+1 ' k+l
(8k+ 2 -3 10k+ -’-})

k+1 k+1" k+1
On comparing we get,
[10k+4]/[k+1]=8
10k +4=8(k + 1)

10k +4 =8k +8
10k -8k=8-4
2k=4
k=4/2

=2

Here C divides AB in ratio 2:1
x=[8k+2]/[k+1]
=[8(12)+2]/[2+1]
=[16+2]/[3]
=18/3
=6

y=-3/[k+1]
=3/[2+1]
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=-3/3
—_1
=~ The Coordinates of C are (6, -1, 8).

2. Show that the three points A(2, 3, 4), B(-1, 2, -3) and C(-4, 1, -10) are collinear and
find the ratio in which C divides AB.
Solution:
Given:
The points A (2, 3,4),B (-1, 2,-3)and C (-4, 1, -10)
By using the section formula,
nx +ma ny+mb nz+ mc

( m+n  m+n  m+n )
Let C divides AB in ratio k: 1
Three points are collinear if the value of k is the same for x, y and z coordinates.
Soom=kandn=1
A(2,3,4), B(-1,2,-3) and C(-4, 1, -10)

Coordinates of C are:

k(—1) +1(2) k(2)+ 1(3) k(=3) + 1{-’-}))
(—4&1-10) _( Al RN A Y |
| (—k+2 2k+ 3 —3k+ -‘-})

k+1 k+1" k+1
On comparing we get,
[-k+2]/[k+1]=-4

k+2=-4k+1)
k+2=-4k—4
4k —-k=-2-4
3k=-6
k=-6/3

=-2
[2k+3]/[k+1]=1
2k+3=k+1
2k—-k=1-3
k=-2

[-3k +4]/[k+1]=-10
3k+4=-10k + 1)
3k+4=-10k - 10
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3k+10k=-10-4
Tk = -14
k=-14/7

=2

The value of k is the same in all three cases.
So, A, B and C are collinear [as k = -2]
~We can say that, C divides AB externally in ratio 2:1

3. Find the ratio in which the line joining (2, 4, 5) and (3, 5, 4) is divided by the yz-
plane.
Solution:
Given:
The points (2,4, 5) and (3, 5, 4)
By using the section formula,
(le +ma ny+mb nz+ mn:)

m+n  m+n m-+n
We know X coordinate is always 0 on yz-plane
So, let Point C(0, y, z), and let C divide AB in ratio k: 1
Then, m=kandn=1
A(2,4,5) and B(3, 5, 4)

The coordinates of C are:
k(3) + 1(2) k(5) + 1(4) k(4) + 1(5)

(D’y’z)_( k+1 ~ k+1 ~ k+1 )
3k+2 bk+4 4k +5

_(k+1’k+1’k+1)

On comparing we get,

[3k+2]/[k+1]=0

3k+2=0k+1)

3k+2=0

3k=-2

k=-2/3

~We can say that, C divides AB externally in ratio 2: 3

4. Find the ratio in which the line segment joining the points (2, -1, 3) and (-1, 2, 1) is
divided by the plane x +y +z=S5.

Solution:

Given:
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The points(2, -1, 3) and (-1, 2, 1)
By using the section formula,
nx + ma ny +mb nz+ mc
( m+n  m+n  m-+n )
Let C(x, y, z) be any point on the given plane and C divides AB in ratio k: 1
Then,m=kandn=1
A(2,-1,3)and B(-1, 2, 1)

Coordinates of C are:
B (k(—l) +1(2) k(2)+ 1(—1) k(—1) + 1[3))
(xy.2) = k+1 ' k+1 '  k+1
B (—k+ 2 2k—1 —k+3)
" \k+1 k41 k+1
On comparing we get,
[-k+2]/[k+1]=x
[2k-1]/[k+1]=y
[-k+3]/[k+1]=z

We know thatx +y+2z=15
—k+2. 2k—1. —k+3

k1 K+l T K+l

—k+2+2k—1—k+3_5
k+1 B

5

4
k+1
5k+1)=4
S5k+5=4
S5k=4-5
S5k=-1
=-1/5
~We can say that, the plane divides AB externally in the ratio 1:5

5. If the points A(3, 2, -4), B(9, 8, -10) and C(5, 4, -6) are collinear, find the ratio in
which C divided AB.

Solution:

Given:

The points A (3, 2, -4), B (9, 8, -10) and C (5, 4, -6)
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By using the section formula,
nx + ma ny +mb nz+ mc
( m+n  m+n  m+n )
Let C divides AB in ratio k: 1
Three points are collinear if the value of k is the same for x, y and z coordinates.
Then,m=kandn=1
A(3,2,-4),B(9, 8, -10) and C(5, 4, -6)

Coordinates of C are:

K(9) + 1(3) K(8) + 1(2) k(=10)+ 1(—4)
(5’4’_6)=( k+1 ' k+1 ° K+ 1 )
_ (91{4-3 8k + 2 —lﬂk—*’-})

“\k+1"k+1" k+1
On comparing we get,
[9k +3]/[k+1]=5
Ok +3 =5k +1)

9k +3=5k+5
9k -5k=5-3
4k =2
k=2/4

=%

[8k+2]/[k+1]=4
S8k +2=4(k + 1)

8k+2=4k +4
8k—4k=4-2
4k =2
k=2/4

=%

[-10k -4]/[k+1]=-6
10k — 4 =-6(k + 1)

-10k —4 =-6k -6
-10k +6k=4-6
-4k = -2
k=-2/-4

=

The value of k is the same in all three cases.
So, A, B and C are collinear [as, k = ']
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~We can say that, C divides AB externally in ratio 1:2

6. The mid-points of the sides of a triangle ABC are given by (-2, 3, 5), (4, -1, 7) and
(6, 5, 3). Find the coordinates of A, B and C.
Solution:
Given:
The mid-points of the sides of a triangle ABC is given as (-2, 3, 5), (4, -1, 7) and (6, 5, 3).
By using the section formula,

nx + ma ny +mb nz+ mc

( m+n  m+n  m+n )

We know the mid-point divides side in the ratio of 1:1.

The coordinates of C is given by,
(x +ay+b z+ u:)

2 0 2 "2
P(-2, 3, 5) is mid-point of A(x1, y1, z1) and B(x2, y2, 72)
Then,
, (X1t X VitV z1"‘32)
( 2’3’5)_( B YR 2
(-4, 6, 10) =(x1 +X2.51 +¥2,21 +Z2) ... (1)

Q(4, -1, 7) is mid-point of B(x2, y2, z2) and C(x3, y3, Z3)

Then,
X t X3 V2 +¥y3 Z + Za)
4,-1,7) = ,
(4=1.7) ( 2 7 2 2
(8,-2, l4)=(x2 + X33 T V3.Z3 + Z3) .... (2)

R(6, 5, 3) is mid-point of A(x1, y1, z1) and C(x3, y3, Z3)

Then,
Xy +tXg Y1 t¥: 23+ 33)

(6’5’3)_( 2 2 72

(12, 10,6) = (X1 + X3.y1 T V.21 T Z3) .... (3)

Now solving for ‘x’ terms

X1 TX2= 4, 4)
X2 T X3= 8, (5)
X1+ X3=12 e, (6)

By adding equation (4), (5), (6)
Xijtxo+txo+x3+x1+x3=8+12-4
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2x1 +2x2 +2x3=16
2(x1 +x2+x3)=16
XITX2FX3= 8ttt (7)

Now, subtract equation (4), (5) and (6) from equation (7) separately:
X1+ X2+ X3— X1 —X2=8—(-4)

x3=12

X1tXo+xX3—X2—X3=8—8
x1=0

Xi+txXo+x3—X1—x3=8—-12
X2 =-4

Now solving for ‘y’ terms

VIt Y2=6. i, (8)
V2t Y3 =2 it 9)
yitys=10... (10)

By adding equation (8), (9) and (10) we get,
yvitytytyz+tyitys=10+6-2
2y1+2y2 +2y3=14

2pity2tys) =14

Vit V2t Y3 =T, (11)

Now, subtract equation (8), (9) and (10) from equation (11) separately:
Vity2tyi—yi—y2=7-6

y3=1
yity:tys—ya—ys=7-(-2)
y1=9

Y1 +y2+y3—y1—Y3:7— 10
y2=-3

Now solving for ‘z’ terms
Z1+22=10. .ot (12)
22+ Z3=14. i (13)
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TIITroToavT

By adding equation (12), (13) and (14) we get,
Z1+zot+zo+tz3tzi+z3=6+ 14+ 10

271+ 2z + 273 =30

2(z1+22+23)=30

Z1tZ2+z3=15. . (15)

Now, subtract equation (8), (9) and (10) from equation (11) separately:
z1tztzz—z1—22=15-10
Z3=15

Z1totzz—z—73=15-14
z1=1

1tz tzz—z1—23=15-6
722=9

~Thevertices of sides of a triangle ABC are A(0, 9, 1) B(-4,-3,9) and C(12, 1, 5).

7. A(1,2,3),B(0,4,1), C(-1, -1, -3) are the vertices of a triangle ABC. Find the point
in which the bisector of the angle ZBAC meets BC.

Solution:

Given:

The vertices of a triangle are A (1, 2, 3), B (0,4, 1), C (-1, -1, -3)
By using the distance formula,

J@-m)2+(b—n)2+ (c—0)?

S0,

The distance between the points A (1, 2, 3)and B (0, 4, 1) is AB,
=J(1-02+(2—-4)2+ (3-1)2

=12+ (—2)2 + 22

The distance between the points A (1, 2, 3)and C (-1, -1, -3) is AC,
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=4

TIITroToavT

=y(1—(-1))2+(2- (-1))2+ (B3 - (-3))?

=22 +32 + 62
[4+9+36

=W
— V39

=17

So, AB/AC=3/7

AB: AC=3:7

BD: DC =3.7
Then,m=3andn="7
B(0,4, 1) and C(-1, -1, -3)

Coordinates of D by using section formula is given as
7(0)+ 3(—1) 7(4)+3(-1) 7(1)+3(—3)

=( 743 ' 743 ' 7+3 )
0—-328—3 7—9

:( 10 © 10 ' 10 )

(—3 25 —2)
~\10°10° 10

_(—3 5 —1
- \10°'2° 5 )

~The coordinates of D are (-3/10, 5/2, -1/5).




	EXERCISE 28.3
	The vertices of the triangle are A(5, 4, 6), B(1, -1, 3) and C(4, 3, 2). The internal bisector of angle A meets BC at D. Find the coordinates of D and the length AD. Solution:

