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1.[8] Use mathematical induction to prove that

n∑
j=1

3(j + 1)(j − 2) = n(n2 − 7) ,

for all integers n ≥ 1 .
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2.[10] Find, in simplified form, the Cartesian form of each of the following expressions:

(a)
1− i

i− 1
1−i

(b) (
√

2 − i
√

6)6
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3.[14] Consider the polynomial equation of P (x) = 0 where

P (x) = 3 x4 + x3 − 6x2 − 5x− 1

(a) Use the Rational Root Theorem to list all possible rational roots of P (x) .

(b) Use direct substitution to check whether any of them are in fact roots.

(c) Use your results from (b) to find all the roots of P (x) .
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4.[4] Let z denote any complex number. Prove that if |z| = 1 , then z =
1

z
.

5.[8] Consider the polynomial equation of P (x) = 0 where

P (x) = 3x7 − 5x6 − 11x5 + 8x3 + 7x2 − 13x + 9

(a) Use the Bounds Theorem to deduce a bound on |z|, where z denotes any
root ofP (x) .

(b) Use Descartes’ Rule of Signs to find the possible numbers of positive and
negative real roots.
(Your are not asked to find the roots of P (x) .)
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6.[8] Let A =

(
5 −4 3
−1 2 7

)
and B =

(
3 1
1 0

)
. Evaluate each of the following

expressions or explain why it is not defined.

(a) AA T − B 2.

(b) (2B −BT )AT .
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7.[8] Let u = 〈 2 , −3 , 5 〉 , v = 〈 1 , 2 , −3 〉 and w = 〈 k + 4 , k , 2k 〉 .
(a) Find the value of k for which u + v and w are perpendicular.

(b) Find (u + v) × (u− v) .
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8.[8] Consider the point P (4, 1, 1) , the plane Π : 3x − y + 2z = −1 , and the line
` : x = 1 + t , y = −2 + 2t , z = t .

(a) Find the point of intersection of the line ` and the plane Π .

(b) Find an equation of the plane which passes through the point P and is
perpendicular to the line ` .



DATE: February 25, 2014

EXAMINATION: Techniques of Classical and Linear Algebra
COURSE: MATH 1210

UNIVERSITY OF MANITOBA
MIDTERM

PAGE: 8 of 8
TIME: 75 minutes

EXAMINERS: Chipalkatti, Kucera, Moghaddam

For rough work only; no work on this page will be marked.


