a —2a -2b'4

Let|a 3a -3b 2 | be the augmented matrix of a linear system. Using elementary row operations, simplify the

0 —a 5 ib
augmented matrix and hence
(a) find the values of a and b for the system to have a unique solution, 2]
(b) give a geometrical interpretation for the system of equations when a # 0 and b = -5. [2]

In a four-pole electrical network, the output quantities £, and /, are given in terms of the input quantities £, and 7,

E a b\(E,
by = , where a,b,c and d are non-zero.
1, c d)\ 1,

b
Denoting A by (a dj’ show that
C

)i 200
[l B)e)

where y and J are constants to be determined in terms of a, b, ¢ and d. [3]

(2]
Similarly, show that

Given A is orthogonal, thatis AA” =1, and |A| =1, bandd are non-zero, find E, and E,interms of b, d, I, and /,.
[5]



Qn Solutions

1 a —2a -2b'4 a 2a -2b!4
a 3a -3bi2|—2F 510 4 -bi-2
0 -a 5 ib 0 —a 5 ib
a 0 0 1 0
A0 a b2
0 0 b+5:b-2
(a) Unique solution if there are 3 pivots. i.e. @ # 0 and b # -5
(b) a 0 010
Ifa#0andb=-5 wehave |0 a -5i-2]|
0 0 0:-7

System is inconsistent. There is no solution.
The system of equations consists of 3 planes with no common points.

Triangular prism.

Qn Solutions

oG )
I, c d)\ I,
(Elj :(aEz +b]2j:{CEl =acE, +bel,  ————(1)
I, cE, +dI, cE, =1, —dl, —-———(2)
Sub (2) into (1):

cE, =a(11—a’]2)+bc[2 =aI,—(aaV—bc)l2 ————— (3)
(2) and (3):

SV e

And since |A|=ad —bc

- @j :%(T Z'?'){fj (shown)

(E:J (" )i

ak, +bl, dEl =adE, +bdl, ————(4)
cE, +dI, afl2 =1,—CE, -———(5)
Sub 5) mto

a’E1 = aa’E2 +b(1, —CE,)
=bl +(ad —bc)E, —-———- (6)




(6) and (5): d(il] _ [ll) (ad_—cbc)j( ;j

)

Sy=band 6=-c

Method 1:
If A is orthogonal, so AA" =1 and |A| =1

AT A a c)_ d -b
- b d - a

Thusa=d, c=-b
. [EN _1fa —|A}(],
Since =—
E, c\l —d )\,
B 1(d -1)\(1
bl =d)\y,

d 1
—ZA+ZQ
1 4
_Ell_'_zlz
Method 2:
AAT = a b\(a c _ a’+b* ac+bd _ 1 0
c d)\b d ac+bd ¢ +d? 0 1
@b =1 ————(1)
=>qc’+d’ =1 ————(2)
ac+bd =0 ————(3)
|A|=ad —bc=1 ————(4)
From (3), c=—%.
a

Subst. into (4), ad —b(—%j =1
a

d a’ +b* 1
y =
d|—|=1by(1)

a

a=d
Thus, from 3, c=-b

d 1

£) bl -aL) | 1, d,

b' b




