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6 7
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1.[11] (a) Use mathematical induction on integer n ≥ 1 to prove that

2 + 5 + 8 + . . . + (6n− 1) = n(6n + 1) .

(b) Write 2 + 5 + 8 + . . . + (6n− 1) in sigma notation.
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2.[6] Find all fourth roots of −2− 2
√

3 i . Leave your answer in exponential form.
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3.[16] Consider the polynomial equation of P (x) = 0 where

P (x) = 3x4 − 8x3 + 4x2 + 25

(a) What are the possible rational zeros of P (x) ?

(b) Use Descartes’ rule of signs to find the possible number of positive and
negative roots of P (x) .

(c) Use Bounds Theorem to find a bound on the roots of P (x).

⇒ Continued next page
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[Recall that P (x) = 3x4 − 8x3 + 4x2 + 25 ]

(d) Update the list from part (a) using the information from parts (b) and (c).

(e) Given that 2 + i is a root of P (x) , find all the roots of P (x).
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4.[7] Let A =

(
1 2 3 4 5 6 7
−1 0 1 0 −1 0 1

)
, B =

(
2 −1
1 3

)
. Evaluate each of the

following expressions or explain why it is not defined.

(a) B(A− A T ).

(b) (B + BT )A.
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5.[8] Let u =< a, b, c > , v =< 1, 2,−1 > and w =< 3, 1, 5 > .

(a) Find all values of a for which (u + v) · (u− v) = b2 + c2 .

(b) Find the angle between −2v and 3w .



DATE: October 24, 2013

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

UNIVERSITY OF MANITOBA
MIDTERM

PAGE: 7 of 7
TIME: 1 hour

EXAMINER: Davidson, Harland, Moghaddam

6.[7] Consider the point P (4, 1,−3) and the two lines L1 : x = t , y = 1 + 2t , z = 1
and L2 : x = −r , y = 6 + 3r , z = 2 + r .

(a) Find parametric equations of the line through the point P and perpendicular
to both lines L1 and L2 .

(b) Find an equation of the plane through the point P and parallel to both lines
L1 and L2 .


