Question 2 : [5pts]
Find the values of m for which the following linear system

r+my+ 2z = 3
dr + (6 +m)y — mz = 13—m
r4+2m—1)y+ (m+4)z2 = m+2

a) has a unique solution.
b) has infinite solutions.
¢) has no solution.



Question 2 [4+3 marks]:
a) Solve of the linear system of equations with augmented matrix:
I -1 0 1|1
[A:B]=|-1 2 0 -2(2}|
3 1 0 3]-1
b) Solve the following linear system of equations by Cramer’s Rule:
x =y =1
—2x +3y—4z =0
—2x +3y -3z =1



Question 1: [3+2+2 Marks]
b E~ X =l
(a) Let 2x +3x, +ax, =3 be a given system of linear equations.

S AL 0 K
For what values of « does the system have

(/) a unique solution (i) infinitely many solutions (:i/) no solution?



Question 2 : [8pts]

r — Yy + 3z 4+ 2t = a
— 8z 3 = a
1. Given the linear system . - - *

—2r + y + bz 4+ t = b

3r — 2y — 2z + t = ¢

Find the conditions on a, b, ¢ such that the system is consistent.
ar + by — 3z = =3
2. Given the linear system: ¢ -2 — by + ¢z = -1
ar + 3y — cz = =3

(i) Find the values of a, b, and ¢ so that the system has the solution z = 1, y = —1, and

z=2.

(ii) Solve the system for the values of a,b, ¢ found in (i).



2. Find the conditions on a., b such that the following linear system is consistent
r 4+ 2y + z 4+ 3t = a
2 + y + 3z + 2t = b
—r 4+ Ty — 4z + 9t = 1



b) Solve the following system of linear equations by using the Cramer’s rule:
x— y+ z=0
X+ y+ z=2
x+2y+4z=3.

_ _ _ _Ax] 6 _ _ Ayl e _ g 0 _
Ax|—6, |Ay|—6and|Az|—O.Hence,x—‘T’T—;—l,y————g—landz——z—g—ﬂ.

Solution: 4] =6,




c) Use any of the elimination methods to show that the following system of linear equations is inconsistent:
—x + 2y — 5z=3

x—3y+ z=4

S5x —13y +13z =8.

. -1 2 —-5|3 1 -3 1] 4
Solution:since | 1 -3 1|4|~|0 1 4|-7 , the given linear system is inconsistent.
5 —13 13I8 0 0 ol 2




Question 5 [Marks: 2]:

By using the Cramer’s rule, find values of x and y in solution of the following lincar system:

x+2y+3z =1
2x+5y+3z = 2
X +8z = 0.



Question 6 [Marks: 2]:
Find condition on a, band ¢ for Which the following linear system has infinitely many
solutions:

X=2y+ 57 =,
4 x -5y + 87z = b
3x +3y —3; c




Question 2: [Marks: 3+4-+3]:
a) Explain! Why the following system of linear equations has no non-trivial solution™?
x— y+ z=0
x+ ¥+ z=0

4x + 2y + z = 0.

) 1 -1 1
Solution: Since |1 1 1| =—6 # 0, the matrix of coefficients is invertible.
€ 2 1

Hence, the given system has the unique solution (0, 0, 0); no non-trivial solution.

10



b) Find the wvalues of A for which the following system of equations has a unigue
solution:

Z2x4 4+ 3x; <+ XxXg = —1
Xy +ZX2+

x3 =10
3x; + xx + (A% — 6) x5 = A — 3.

. 2 3 1 -1 1 2 1 0
Solution: Augmented matrix I 1 2 1 0 |~ [ 0 1 1 1 ‘
3 1 A2—6l4-3 0 0 A2—4la-2

Hence, the given system has a unique solution for all A € R — {=2, 2}.
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