The Model Answer of MATH 107 First MDT Exam S2 1445

Q.1[9]

Find the value of & for which the following linear system of equations
x+y+z+t=4
x+8y+z+t=4

x+y+6z+(B-8)t=6
2x+2y+2z+(6—-5)t=6

has (i) no solution (ii) infinitely many solutions

Answer

The Augmented matrix of the given system is given by

11 1 1 4
a8 1 1 4
1 1 8 3-6 6
2 2 2 5§—5 6
1 1 1 1 4
a0 8-1 0 0 0
0 0 5—1 2-6 2
0 0 0 5—7 —2
1 1 1 1 4
a0 8-t 0 0 0
0 0 5§—1 -5 0
0 0 0 §—7 -2

Hence, (i) the system has no solution if § € {1,7} (ii) the system has infinitely many solutions
if 5€{}.

Q. 2 [4+3=T7]
@ IfA=[§ ;],Find A+AT+A1
Answer
avatean =l [ e[ T
=[5 5l
(b) If the inverse of 2A is [_23 ‘g] Find the matrix A.

Answer



“16le 4

=[5/ 1

Q.3[9]
For the following linear system of equations: x —z=6, x+y+z=-3, —x+y =12
Find the inverse of the coefficient matrix by using elementary row operations,

then find the solution of the given system.

Answer
1 0 =111 0 O
(AII)=< 1 1 110 1 0>,
-1 1 o0l0 0 1
—R{+R,,
pags (1 0 -1 1 0 0
(0 1 2(—-1 1 0
0 1 =111 0 1
mary (1 0 =11 00
—| 0 1 2]1—1 1 0
0O 0 312 -1 1
Retr, (1 0 -1 1 0 0
—| 0 1 -1 1 0 1
0O 0 =312 -1 1
g/l 0 =1 1 0 0
3=><0 1 -1 1 0 1 )
o o 1l-2/3 1/3 -1/3

1 0
0 1

1/3  1/3  2/3

R3+R4,
o (1 0 0
) 0

0 —2/3 1/3 -1/3

1/3  1/3 —1/3)

1/3 1/3 -1/3
WAl = ( 1/3  1/3 2/3)

—2/3 1/3 -1/3
~ X=A"B



1/3 1/3 -1/3 6 -3
:( 1/3 1/3 2/3><—3>=< 9)
-2/3 1/3 -1/3 12 -9
The solutionisx = =3,y =9,z = -9.
Q. 4[4]
Evaluate the determinant of a matrix A by using row operations
1 3 1 5 3
-2 -7 0 —4 2
where A=| 0 0 1 0 1
0 0 2 1 1
0 0 0 1 1
Answer
1 3 1 5 3
0 1 -2 -6 -8
det(A)=(-1)(2)| 0 0 1 0 1
0 0 0 1 -1
0 0 0 0 1
~ det(A)=(-1)(2)(1)=-2
Q.5[4]

Use Cramer’s rule to solve the following linear system of equations:

Answer
1 1
det(A) = ‘ 1 2
1 3
1 1
1 2

x+y=1
x+2y+z=-1

x+3y—z=2
0 1 1 0
1‘ =-3 , det(A,) = ‘—1 2 1‘ =—4
2 3 -1
0 1 1 1
1‘ =1, det(A3) = ‘ 1 2 —1‘ =
-1 1 3 2

. The solution is given by

det(A)  —4 4

X T det(d) -3 3’

T detd) =3 37T det(d) -3

y




