M -107 SOLUTION  (SEMESTER I, 1432-1433) FIRST MID-TERM

Question: 1 (a) Let

Ox+3y+z 2x+3y+4z[0 O0-y-z 8-x—-y-2z[C
= gand B = C
%x+3y+52 8 B [TXx—y—z 3x+4y+6z

Use Gauss Jordan method to find X, y and z such that A and B are equal. [8]

[8]
Solution: As A=B,
we can write the system of equations by using equality of matrices

x+3y+tz=-y-z

2x+3y+4z=8-x-y—-2z

4x+3y+5z=—-x—-y-z

8=3x+4y+6z

rearranging both the sides

x+4y+2z=0

3x+4y+6z=8

S5x+4y+6z=0

3x+4y+6z=8

Equation 2 and equation 4 are same so the sytem is reduced to three equations
x+4y+2z=0

3x+4y+6z=8

S5x+4y+6z=0

Solving system by Gauss Jorden method, rewritting the system in Augmented form

and reducing the augmented matrix to reduced row echlon form

0 4 2 00 0 0 0 —-40
D formi o} ti] D
%& 4 6 SDDFBH‘EFKFPEFEEE) 10 -17

B 4 6 0H M 0 1 4(H

Solution of the system is x =—4,y =—1 and z =4.

1 (b) Find the values of A for which the system of linear equations



2x+y=5

x=3y=-1 will have solutions and find the solutions. [6]
3x+4y=A
Solution:
2x+y=5
x—3y=-1
3x+4y=A
Augmented form of the system is
@ 1 50 a -3 -10 1 -3 -1C
O & O ReraR B3 C
3 -3 fofbB-B o1 soEBRERo.d 7 7 ¢
B 4 AH B 4 AH H 13 A+3E
) 1 0 2 0O
~R,,R,~13R,,R +3R, M
outtdto-p 1 1 g
H 0 A-10d

The system will have solution if and only if A-10=0 or A=10

Sytem is reduced to the form

O 0 200 .
%) e hence the solutionis x=2 and y =1
O

Question: 2 (a)

o 1 2C
If A= 54 2 OE, find the inverse of A by using Elementary matrix method.
H1 3 2E
[8]
Solution:
By
G0 L 11D
121000 [ 1656615
0 U . -1
2 0 01 OF..= 10 - - -——=4d:A
D4 U %) 3 6 30U H E
H1 3 2 0 0 1H 0 = ; .0
b o1 = = =0
= 12 3 1203
) F2 -2 20
a_ 10 _,4d



2

La
2(b) Let A=[]

#a

Solution:

If matrix A is not invertible then detA=0

detA=16a’ —4a =0

4a(4a-1)=00 a= 0 or a :%

Question: 3 (a) Evaluate the determinant by using elementary row operations

Solution:

4=

using row opertions,it is reduced to upper triagular form

A=

3(b) Solve the system of linear equations by Cramer’s Rule

1
1
1

2

[4]=

1 2 1
2 1 1
1 1 2
1 1 1
1 1 2
0 1 -1
0 0 -1
0 0 O

N = = =

1

0

1
-5

_ = N e

—_ = =N

1
6E , find all values of a for which A is not invertible.

1
1
2
1

[6]



Solution:

4x+5y =2
11x+y+2z=3
x+5y+2z=1

¥ 5 00OxO 20O

A1 1 24)0= 300 AX =B
H 5 282H HH

=
I

- o
0 mRpR WO0g @Oy

g = U1 Ul = U1 Ul = Ul

>
I
= Ul = W N

-
I

5

00 oo o
Oy _QO0p._
2pX =9gB= 53
28 BEH HE
00

20 det(A) =-132,
2H

00

20 det(4) =36

2H

00

20 det(A,) = -24,
2§

200
3gdet(A,) =12
15

By using Crammer’s Rule

(o detd) 3
det(A) 11

b

_det(A) _ 2 _det(A) __1
det(4) 11 det(A)

[8]



