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Il - Systems of Linear Equations

1. Which of the following are linear equations?
a) X, +3%,—5% =~5 b) X +3xX, —5% =1 C) X, =3%,+m

2. Find a solution set for each of the following linear equations.
a) 2x—4y =5 b)4x, —2x, +3%x, =2 C) v+2w—2x—-y+z=0

3. Write the following systems of linear equations in the form AX =b and give the augmented
matrix.

a) 2x-3y=7 b) 2x+3y-z=4
4x+5y =3 -3X-y+z=1
X+5y =7
c) a+6b-c+d=2 d x=0
3b+c-3+2a=5 X,=0
c-d+a-3b=1 X, =0

d-3a+4b+c=3

4. Find a system of linear equations corresponding to the following augmented matrices.

(3 2 -4 230 -10
a2 -1 4 b0 0 3 2 1
-3 0 6 005 0 4

5. Determine whether the matrix is in row-echelon form, reduced row-echelon form or neither.

a1 30 b) [o 1 0 )1 00
01 2 000 001
0 00 100 0 0 O]

d 100 e) [1 500 2 f) [o 0 0]
010 0010 3 000
0 0 1 0 0001 0 0 O]

6. Solve the following systems of linear equations using Gaussian elimination.
a) X+2y=7 b) Xx—-3y=5 c) —x+2y=15

2x+y=8 —2x+6y =-10 2x—4y =3
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d —3x+5y=-2 e) x =3 =-2 f) x+x,-5%x=3
3x+4y =4 3X + X, —2% =5 X, —2%=1
4x -8y =32 2% +2X, + X, =4 2% =X, =X =0
4)] X+2y+z=8 h) 2x+ y+2z=7 i) X-2y+ 4z= 6
-3x-6y-3z=-21 X+ y+2z=4 2x -4y +10z =18
2x—-2y-41=4 -3x+6y— 9z=-9
) 3x+3y+12z=6 k) 2x-3y+4z—- t=6 1) x 2t= 3
X+ y+ 4z= 2 X+ y—-3z2+2t=-2 3X—- y—-3z+10t= 4
2X+ 5y +20z=10 X—-4y+7z2-3t= 8 4x + y+3z-11t=17
-X+2y+ 8z= 4 4x — y-2z+3t= 2 5x +3y+9z+12t =30

7. Solve the systems of linear equations in 6 using the Gauss-Jordan method.

8. Solve the following homogeneous systems of linear equations by any method.

a) x- y+z=0 b)  x+ X+ X =0 C) X+2y+z+ w=0
x+y =0 —2X% —2X, —2%; =0 X—y + w=0
X+2y-2=0 3%, +3X, +3%, =0 y-z+2w=0

9. Find A such that
2 -3 10

Ao =
[5 1} {O J

10. Solve the following (non-linear) systems of equations.

a) 3x*+ y*+472=-1 b) 2e*+ Int+3sind=5
2x+ y*+27°= 0 4e* + Int+5sin@=9
5x* +2y* +72° =4 —2e* +3Int +4sinf =2

11. Find values of a, b and c (if possible) such that the given system of linear equations has
i) a unique solution

ii) no solution
iii) an infinite number of solutions
a) X+ y+ =2 b) x+ y+ =0
y+ z=2 y+ z=0
X + 2=2 X + 2=0
ax+by+cz=0 ax+by+cz=0
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12. For which values of a will the following system of linear equations have
X+2y - 3z= 4
3X— y+ 52= 2
4X + y+(a2—14)z =a+2

1) a unique solution
ii) no solution
iii) an infinite number of solutions

13. For which values of k will the following system of linear equations have

X— y+2z=0
y— z=k?
—X+2y-3z=1

i) a unique solution
i) no solution
iii) an infinite number of solutions

14. For which values of a will the following system of linear equations have
a’x+2y+ 2z=0
X+ y+ 2z=1
-X+ y+2az=3
i) a unique solution

i1) no solution
iii) an infinite number of solutions

15. What condition on a, b and ¢ would ensure that the following system of linear equations is
consistent?
2X+3y— 5z=a
5x -2y + 3z=Db
X—-8y+13z=c
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ANSWERS
1 ac
2. a)(5+2t,t) b) ($+1s-3t,5,t) c)(-2d+2c+ib-%a,d,c,b,a)
3.a) [2 =3x] [7] [2 -3,7
LSl L
b) [2 3 -1][x] [4 [ -114
3 -1 1|y {1 3 -1 1 51]
1 5 0]z] |7 |1 5 0
c)[1 6 -1 11 a] [2 1 6 -1 112
2 3 1 0 [b} 8 2 3 1 018
1 3 1 -1fjc| |1 1 -3 1 -1i1
-3 4 1 1]d] |3 -3 4 1 1.3
d [1 0 0]x] [0 1.0 0!0
0 1 0fx|[=]0 01010
0 0 1][x] |0 0 0 1,0
4, a) 3x+2y=-4 b) 2x + 3y - w=0
2x— y= 4 z+2w=1
—3X =6 5z =4
5. Row-echelon form:a,c,d, e, f Reduced row-echelon form : c, d, f
6. a) (32) b) (5+3t,t) ¢) No solution
d) No solution e) (4,-3.2) f)(1+2t,2+3t,t)
g) No solution h) (31-2t,t) i) (2t-6,t,3)
i) (0,2—4t,1) K) (s—r,2s—r—2,s,r) ) (3,5—3s,s,0)
8. a) (0,0,0) b) (-r-s,r,9) c) (£r,#r.2rr)

1 3

| 7T 1

9. A= s .
7 17

10. a) No solution  b) x=0,t=1and 6=%2+27zn neZ

11.a) (i) a+b+c=0 i) a+b+c=0 iii) Never

b) (i) always ii) never i) never
12. i) a=+4 ii)a=-4 iii) a=4
13. i) never i) k=+1 i) k=+1
14.1) a=#-1,0,2 i) a=-1,0 iii)a=2
15. 2a-b+c=0
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