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This is a 1 hour exam. Please show
your work clearly.

No texts, notes, or other aids are
permitted. There are no calculators,
cellphones or electronic translators
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This exam has a title page, 7 pages of 1 11
questions and also 1 blank page for rough 9 6
work. Please check that you have all the
pages. You may remove the blank page if 3 16
you want, but be careful not to loosen the 4 7
staple.
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The value of each question is indicated in 5 .

the left hand margin beside the statement
of the question. The total value of all Total: 55
questions is 55 points.

Answer all questions on the exam
paper in the space provided beneath the
question. If you need more room, you
may continue your work on the reverse
side of the page, but CLEARLY
INDICATE that your work is continued.




UNIVERSITY OF MANITOBA

DATE: October 24, 2013 MIDTERM

- } PAGE: 1 of 7
EXAMINATION: Techniques of Classical and Linear Algebra, TIME: 1 hour
COURSE: MATH 1210 EXAMINER: Davidson, Harland, Moghaddam

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

Q4+5+84...+(Bn—1)=n(6n+1).
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(b) Write 2+5+8+...+ (6n— 1) in sigma notation.
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9. Find all fourth roots of =2 — 2+/31. Leave your answer in exponential form

e want ol solilions Lo
2% z2-23 ¢

EASHEY
Vd+12 =V =4

Mg(za’ed‘)"&’”( 471
3

(6]

it}

|-2-203|

n

Y 20 then gie (i

S A ~4m.
A IR

et 4B =~ 2277
r‘:\rz__ _3— " i <90 = —TT/(a
9="277+,?n @I: /(" 17/5
iz Kl 97_= 577/@
= -2 +(nT
Tz O = %W - 7%1
= =TT+ 3nTT (on Prneols
vab.u.
© o, - -2
3 ES

JM%@@WM?‘SW:

”7 T L 5T, ¢
ze" ze  gFe” [ze




UNIVERSITY OF MANITOBA |

DATE: October 24, 2013 MIDTERM

PAGE: 3 of 7
EXAMINATION: Techniques of Classical and Linear Algebra)/ TIME: 1 hour
COURSE: MATH 1210 EXAMINER: Davidson, Harland, Moghaddam

[16] 3. Consider the polynomial equation of P(z) = 0 where
P(z) = 3z* — 82° + 4z® + 25

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

%L 25295 20 29 »a5f

J

(b) Use Descartes’ rule of signs to find the possible milmber of positive and
negative roots of P(z).
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(c) Use Bounds Theorem to find a bound on the roots of P(z).
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[Recall that P(z) = 3z4 — 873 + 4z2° 14_ 25]
(d) Update the list from part (a) using the information from parts (b) and (c).
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(e) Given that 2 + ¢ is a root of P(z), find all the roots of P(z).
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7 4. LetA:(_l1 g ::f é _51 8 Z), B = <? ;l>;. Evaluate each of the

following expressions or explain why it is not defined.
(a) B(A—AT).
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(b) (B + BT)A.
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[8] 5. Let u=<ua,b,ec>, v=<12-1> and w=<3,1,5>.
(a) Find all values of a for which (u+v)-(u—v)= b+t

(Ut+v)-(u-v) = b=xc?

2
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(b) Find the angle between —2v and 3w.
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[7] 6. Consider the point P(4,1,-3) and the two lines Ly : z =1,y = 142, z=1
and Ly: z=—-7,y=6+3r, z=2+r.

(a) Find parametric equations of the line through the point P and perpendicular
to both lines L; and Ly. ‘

éc%woc/zrgm dincelion & 4, <o <1,2,0) -7
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So tha oeecrol Paramelie . ns are :
X = 4426
- /- ¢
Z = -3+5¢

(b) Find an equation of the plane through the point P a,rjld parallel to both lines
L; and Ly.
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