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Q1.[5] Find the values of § for which the following linear system of equations

THy+zt+t=4
r+dy+z+t=4
T+y+dz+(3—-0)t=6
20 +2y+22+ (0 —5)t=6

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

Q2.(a) [4+3=T] If

Find A+ AT + A~%.
(b) If the inverse of 24 is

Find the matrix A.

Q3 [5] For the following linear system of equations:

r—2=6
r+y+z=-3

—r+y=12

Find the inverse of the coefficient matrix by using elementary row operations, then find the solution

of the given system.

Q4. [4] Evaluate the determinant of the matrix by reducing the matrix to row echelon form

(1 3 1 5 3]
2 7 0 —4 2
A=lo0o o0 1 0 1
0 0 2 1 1
0 0 0 1 1]

Q5. [4] Use Cramer’s rule to solve the following linear system of equations:

r4+y=1
T+2y+z=-1

r+3y —z=2.



Question 1: Find the values of & for which the following linear system of equations
x+ ytz+ t =4
x+éy+z+ t=4
x+ y+8z+(3-8)t=6
2x+2y+2z+(6-5)t=06

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

1 14 1 1 1 1 . 4
1 :4|{_|058-1 0 0 0
-8 :6 0 0 &-1-5: 0f
-5 :6 0 0 0 6—-7:-2

1
Solution: Augmented matrix of the given system t ;
2
infinitely many solutions if § € { }.

Hence, the system has no solution if 5 €{1,7}; and
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Q.1 Z,

(a) IfA = [3 ;] ,Find A+ AT + A™!

Answer
newrentaf I4B 2oL
}
- [ 171 123]
(b) If the inverse of 2A is [_23 *5_2’], Find the matrix A.

Answer

anr=[3

@ =5 7]
w5
YTY

_[5/8 1/4
“13/8 1/4

Q. 2,
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 -11 0 0
(All)=( 1 1 10 1 0),
-1 1 olo o 1
—R1+R3,
rirs (1 0 =11 1 0 0
—(0 1 2(-1 1 0
0 1 -1l1 0 1
mergfl 0 -1 1 0 0
=0 1 2[-1 1 0
0 0 =32 -1 1
Rir, (1 0 =11 0 0
=0 1 -1|1 0 1
0 0 =312 -1 1
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SRl 0 g 1 0
0
0 0 1l-z /3 -1/3

Rs+r, {1 0 /3 173 -1/3
==:>(0 1 o/ 1/3 13 2;3
P 0 il g g
. 13 173 1,3
4 1=( /3 13 2;3
T3 173 g3
.'.X:A"IB

173 13 =173 6
=f{ 1/3 1/3 2/3) (-—3 = -9
=2/3 173 ~17/3 12
The solution isx = -3,y=9 5= 9

& % | r 3 I 5 3
g £ E X W
Jd o L g i
o O 2 i |
lo 9 o i
1 57 3|
= (_-l)LZ) g1 -2 b &
o O [ o |
oo © =
=C)R0) = -2,

Question 5., Use Cramer’s rule to solve the following linear system of equations:
x+ vy = 1
x+2y+z =-1
x+3y—2= 2,

11 0
Solution: Let 4 denote the matrix of coefficients. Then, [4|= |1 2 1|=-3 So, the Cramer’s i
13-1
110 11 0
-1 2 1] PR ,1—-1 1, "
applicable on the given system. Therefore, = ZIA? =1 = S=pY= 1 I jf =1l — == and

11 1
12 -1

z=413 21_5_ -5
14] -3 3°
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