






Test1 B

B1 (Solution)

Consider the linear system below for the unknowns x,y, and z. It is known that the system has a unique solution.

2x− 2y + 6z = 4

−2x+ 3y − z = 5

6x− 5y + 3z = 1

(a) (1 mark) write the system in augmented matrix.
2 −2 6

... 4

−2 3 −1
... 5

6 −5 3
... 1



(b) (3 mark) Do row operations (Gaussian elimination) on the augmented matrix
to change it to echelon form.

2 −2 6
... 4

−2 3 −1
... 5

6 −5 3
... 1

 ≡


1 −1 3

... 2

−2 3 −1
... 5

6 −5 3
... 1

 ≡


1 −1 3

... 2

0 1 5
... 9

0 1 −15
... −11

 ≡


1 −1 3

... 2

0 1 5
... 9

0 0 −20
... −20



≡


1 −1 3

... 2

0 1 5
... 9

0 0 1
... 1



(c) (1 mark) Find the solution to the problem from the form above.

From row 3, z = 1.

From row 2, y + 5z = 9 and this gives y = 4.

From row 1, x− y + 3z = 2, x = 3.

Therefore, the solution to the system is

x
y
z

 =

3
4
1


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B2: For each of the systems described below as augmented matrices that
have been put into reduced row echelon form, determine whether the
systems have

• no solutions

• a single solution (in this case, find the solution)

• an infinite number of solutions (in this case, find a parametric
description of all solutions).

Each part is worth 1 mark.

(a)

[
1 0
0 0

∣∣∣∣ 5
3

]

(b)

 1 0 0
0 1 0
0 0 1

∣∣∣∣∣∣
5
−2
7


(c)

[
1 5 0
0 0 1

∣∣∣∣ 1
2

]

(d)

 1 3 0
0 0 1
0 0 0

∣∣∣∣∣∣
3
2
0


(e)

 1 5 0 0
0 0 1 0
0 0 0 1

∣∣∣∣∣∣
1
−2
10


(a) no solutions

(b) a single solution:
(5,−2, 7)

(c) an infinite number of solutions:
(1− 5t, t, 2), or (t, (1− t)/5, 2), or equivalent, t ∈ R

(d) an infinite number of solutions:
(3− 3t, t, 2), or (t, (3− t)/3, 2), or equivalent, t ∈ R

(e) an infinite number of solutions:
(1− 5t, t,−2, 10), (t, (1− t)/5,−2, 10), or equivalent, t ∈ R
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B3: Given the vectors

a =

 1
2
3

 , b =

 1
−1
0

 , c =

 0
2
−1

 , and v =

 6
2
10

 .

(a) [1 mark] Show that a, b, c are linearly independent.

(b) [2] Find all possible combinations of scalars {x1, x2, x3} such that

x1a + x2b + x3c = v.

(c) [2] Let S1 be the plane that contains vectors a and b and the origin;
and S2 be the plane that contains vectors c and v and the origin.
Find the parametric equation of the line of intersection between
S1 and S2.

(a)

det(ab c) =

∣∣∣∣∣∣
1 1 0
2 −1 2
3 0 −1

∣∣∣∣∣∣ =

∣∣∣∣−1 2
0 −1

∣∣∣∣− ∣∣∣∣2 2
3 −1

∣∣∣∣ = 1− (−8) = 9 6= 0,

therefore a, b, c are linearly independent.

(b)  1 1 0 6
2 −1 2 2
3 0 −1 10

 →

 1 1 0 6
0 −3 2 −10
0 −3 −1 −8

 →

 1 1 0 6
0 −3 2 −10
0 0 −3 2


(x1, x2, x3) = (

28

9
,
26

9
,−2

3
).

(c)

span {a,b} ∩ span {c,v} = span {a,b} ∩ span {c, x1a + x2b}
= span {a,b} ∩ span {x1a + x2b}
= span {x1a + x2b}

= span

{
28

9
(1, 2, 3)T +

26

9
(1,−1, 0)T

}
= span

{
(6,

10

3
,
28

3
)

}
.
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So the parametric equation is

x = 9t, y = 5t, z = 14t, t ∈ R.
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