
MA 351: Introduction to Linear Algebra and Its Applications

Fall 2021, Test One

Instructor: Yip

• This test booklet has FIVE QUESTIONS, totaling 100 points for the whole test. You have

75 minutes to do this test. Plan your time well. Read the questions carefully.

• This test is closed book, with no electronic device.

• In order to get full credits, you need to give correct and simplified answers and explain in

a comprehensible way how you arrive at them.
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(a) Find an explicit, easily checkable condition on B =

0
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CA such that AX = B is solvable.

Find also an explicit numerical example of B such that AX = B is not solvable.

(b) Find a basis for Col(A) by selecting appropriate columns of A. Write also the columns

of A that are not used as as a linear combination of the basis vectors.

(c) Find a basis for Null(A).
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You can use this blank page.
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You can use this blank page.
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2. Consider the following 3⇥ 3 system of linear equation:
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where a is some parameter.

Find the value(s) of a such that the system has (i) unique solution, (ii) infinitely many

solutions, and (iii) no solution.

5

1
a

f 40 7 a 2 a 14

Y0 0 9216 a 4
e

i
Unique solution 9216 0 a 4 4

ii infmany sons a 16 0 a 4 5
a 4

iii Nosoln a b 8 4 0

9 1



3. Consider the following 2⇥ 2 system of linear equation:

x+ (�� 3)y = 0,

(�� 3)x+ y = 0,

where � is a parameter. For what values of � is such that the system has infintely many

solutions?
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4. You are given the list of vectors {X1, X2, X3} which is linearly independent. For each of the

following lists, investigate if it is linearly (in)dependent. If dependent, write down an example

of linear relationship between the vectors.

(a) {Y1, Y2} where Y1 = X1 +X2, Y2 = X1 �X2.

(b) {Z1, Z2, Z3} where Z1 = X1 +X2 +X3, Z2 = X1 �X2 + 2X3, Z3 = 2X1 �X2 �X3.

(c) {W1,W2,W3} where W1 = X1 �X2 +X3, W2 = X1 +X2 + 2X3, W3 = X1 � 3X2.
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You can use this blank page.
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You can use this blank page.
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5. Suppose the solution of a 2⇥ 4 system AX = B is given by
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where s and t are free variables.

Find A and B. Is there a unique answer? If not, write down two explicit examples.
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You can use this blank page.
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You can use this blank page.
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Another example multiply first row by 2
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