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1. The following are short answer questions.

(a)[4] What do Descartes’ rules of signs imply about the polynomial
P (x) = 7x5 − 5x4 + 3x3 + 17x2 − 2x+ 16?

(b)[3] Find an equation of the line that contains the point (9, 3,−7) and is parallel

to the line ℓ :





x

y

z



 =





1
−3
6



+ t





5
1

−1



 .

(c)[3] Use the adjoint to find the inverse of the matrix A =

(

−2 4
−3 7

)

.

(d)[2] Are the vectors {(1, 1), (−3, 12), (6,−7)} linearly dependent or linearly in-
dependent? Justify your answer.
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(e)[2] Write −4
√
3 + 4i in polar form.

(f)[3] Use the remainder theorem to find the remainder when the polynomial
P (x) = 2x3 + 5x2 − x+ 2 is divided by x+ 2i.

(g)[2] Write the following in sigma notation (do not evaluate) :
−1 + 4− 9 + 16− 25 + 36− 49 + 64− 81

(h)[2] Given A =

(

1 −2
3 1

)

and B =

(

2 −4 2
1 6 −1

)

then AB =

(

0 −16 4
7 −6 5

)

.

What is BTAT ?
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(i)[3] Find the point of intersection of the line ℓ :





x

y

z



 =





1
−3
6



+ t





5
1

−1



 and the

plane 3x− 2y + 4z = 15.

(j)[4] Are the vectors {(1,−7, 3), (2, 1, 1), (5, 7, 1)} linearly dependent or linearly
independent? Justify your answer.

(k)[3] If z = 2 − 2i, what is z8? Simplify fully. (hint: this may be easier using
DeMoivre’s theorem.)
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2.[12] Use mathematical induction to show that 52n − 1 is divisible by 8 for all n ≥ 1.
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3.[5] Use Cramer’s rule to find the solution to the system of equations:

2x − y = 8
3x + 6y = 3
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4.[12] (a) Use the direct method to find the inverse of the matrixA =





1 5 −4
−2 −3 6
1 2 −3



 .

(b) Use the information from part (a) to find the solution to :

x1 + 5x2 − 4x3 = −1
−2x1 − 3x2 + 6x3 = 2

x1 + 2x2 − 3x3 = 4
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5.[15] Let T be the transformation from R
3 to R

3 defined by T (x) = Ax where

A =





2 4 −4
0 −1 3
0 −4 6



. Find all eigenvalues of T . Find all eigenvectors associated

with each eigenvalue of T .


