Question
Solve the following simultaneous equations and identify the intersection points
of the corresponding planes

(i)
3r+4y+ 22z =

r— 2y —4z
204+ 5y +32 = -1

I
SR

(ii)
dr+4y+22 = 3
20 — 2y — 4z =
—r+5y+3z = 2

Answer

(i) From lecture notes:

3r+4y+2z = 4 a1+ by +ciz=dy
r—2y—4z = 2 cf. R asx + boy + coz = ds
2 +5y+32 = —1 asr + b3y + c3z = d3
Thus in short,
ap by ¢ dy 3 4 2 4
as b2 (&) dg = 1 -2 —4 2
az by c3 ds 2 5 3 -1
ie., a; =3, by = —2 etc.

Now equations (4.15a, b, ¢) gives the x solution as:
dl bl (&1
d2 b2 Co
d3 bz c3

8
I

a by
az by c
as by c3




Calculate
d;

da
ds

b
by
bs

&1
C2
C3

and

a1
a2
as

64

Thus = — =4
16

1
Ca
C3

4 4 2

= | 2 =2

-1 5 3

4|—2 —4'

5 3

o6 — 8+ 16
64

3 4 2
—4
2 5 3

= |1 -2

-2 —4

3|53

16

Similarly from notes we have:

C1
Co

51
a2
as
1
(&)
C3

— " =16 from above

_4‘

-4

1
2

—4
3

—4

3

-2

A(—6 + 20) — 4(6 — 4) + 2(10 — 2)

2
—1

1
2

3(—6 + 20) — 4(3 4+ 8) + 2(5 + 4)
42 — 44+ 18

—2

—2
)

5



dy
da

Thus y =

Similarly we have

dy
dy
d3
aq
5)
as

dy
do
ds

Thus z =

1
C2
C3

a1
a2
a3

—48
_ —_3

16

a1
a2
as
by
ba
bs

a1
a2
a3

32

by
by
bs
C1
Ca
C3

_:2

16

4 2 3
2 —4 1
-1 3 2
—4 1 2 1 2 -4
5] e 5 Y
4(—8—-3)—2(4+1)+3(6—4)
—44 —-10+6
—48
= 16 from above
4 3 4
= 2 1 =2
-1 2 5
1 2 2 =2 2 1
=1y S A e A
45+4)—3(10—-2)+4(4+1)
= 36—-244+20
= 32

Thus x =4, y=-3, 2 =2

are the solutions of this set of simultaneous equations. Hence the 3-
planes represented by these 3 equations intersect at a point, P.
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(ii)

3]
a2
as

Thus

Calculate

dy
da
ds

and

by
ba
b3

dy
do
d3
a1
a2
as

ai
a2
a3

&1
C2
C3

by
by
bs

b
by
bs

16
Thus z = 61"

(&1
Ca
C3
C1
Ca
C3

&1
Ca
C3

C1
Co
C3

[~ | —=

3 4 2
1 -2 —4

2 5 3

—2 4 1 —4 1
| 5 s

3(—6 4 20) — 4(3 +8) + 2(5 + 4)
42 — 44+ 18

16
44 2
2 -2 —4
-1 5 3
2 —4 2 —4
Y AW

4(—6 + 20) — 4(6 — 4) + 2(10 — 2)
56 — 8 + 16
64

2
—1

5

_2‘

-2
>



Now also

dl C1 Qi
dy c3 ap
d3 c3 a3
y = —— =64 from above
aq b1 C1
(05} b2 Co
az by c3
di ¢ 3 2 4
dg Co Q2 = 1 —4 2
d3 c3 as 2 3 -1
—4 2 1 2 1 —4
- o A Al
= 3(+4—-6)—2(—1—4)+4(3+78)
= —6+10+44
= 43
4
Thusy:—8:§
64 4
and finally,
di ar b
dg a9 bg
d b
z = 195 95 3] = 64 from above
aq b1 C1
a9 bg Co
as bg C3
di ar b 3 4 4
dQ (05} b2 = 1 2 -2
d3 as b3 2 —1 5
2 =2 1 -2 1 2
A
= 3(10—2)—4(5+4)+4(-1—-4)
= 24—-36-—20
= —32
Hencez:_—?)zz—1
64 2



1 3 -1

Th = — = — = —

us x 7 Y 7 z 5
are the solutions of this set of simultaneous equations. Hence the 3-

planes represented by these 3 equations intersect at a point.



