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UNIVERSITY OF MANIT(
DEPARTMENT OF M A{l\"ﬁlﬂd)fﬁa@ =0
MATIH 1210 Techniques of C]ﬂHHi“i:llllialfl Linrrn}f\?}ﬁ!h]l’;?
MIDTERM EXAM
2017-03-06 5:30-7:00pm

FAMILY / LAST NAMIS: (Print in ink)
Qohf‘f"
FIRST NAMIS: (Print in ink) m

STUDENT NUMBIER:

SIGNATURE: (in ink) . _ —

(I understand that cheating is a serious offense)

INSTRUCTIONS TO STUDENTS:
This 1s a 90 minute exam.
Fill in all the information above.

No calculators, texts, notes, cell phones, pagers,
translators or other electronics are permitted. No
outside paper 1s permitted.

This exam has a title page and 9 other pages, 2 of which
can be used for rough work. You may remove the scrap
pages if you like, but be careful not to loosen the staple.
Please check that you have all pages.

Important: Any work you want marked must be
written on the front of a page. If you need more
room, write your answers on the scrap paper.
Anything written on the back of pages will not
be marked (so feel free to use these for rough
work).

There are 7 questions for a total of 80 marks.
Show all your work clearly and justify your answers
using complete sentences (unless it is explicitly stated

that you do not have to do that). Unjustified answers
may recelve LITTLE or NO CREDIT.

If a question calls for a specific method, no credit will be
given for other methods.
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[15] 1. Prove by induction that for all n > 1 L 3i —2 = n(6n—1). Show all your work, use complete

sentences, and use the style done in (]w, 21
5 2,22 =n(61).
Frall 21 Yot P durote Fhe shocuniit 25
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DEPARTMENT & COURSE NO: MATH 1210 TIME:
[EXAMINATION: Techniques of Cln.‘ficnl and Linear Algebra EXAMINER: Borge
3] 2. Write the following sum using sigma notation starting at 1 (do not evaluate):
-4 2 4 i 4 " 2
55 15 %I .
4 4 4.4 4 .7
— 4= %
S o 15 20 5 30

8] 3. Let z; and 23 be 2 complex numbers. Prove that

21t 2=21+ 2

- - C Thea
L_Q/‘\* ;__L‘: OL’\*‘DL) Z}_""C’F\\d(' \

_—ﬂ'

C(/w\oi)%- ((‘,{-A(:) = (od*é) -+ (\al‘ABK
:-C&-\{,) ’;'b-"-Cch(BE
- (&"l?b> + CC"“C‘“’)

H\
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3] 4. (a) Express z = —22 =

,;-N in polar form.
{0
"ﬁ"z‘é‘eﬂl )—Z.L COSLE’;“ lg‘/y‘\ _—-—-)

4] (b) Consider the complex number zg — 3 +i3v/3. Write z, in polar and exponential forms.
2 3Z |z
B.E N {x 32'.+ (’3@5 %{V]@"'_——" ____.....
o)

R - >0-%
., —2'_)-:: é((@; IBH/ll-;F) - é;@%

?ﬁe: ‘éggaur); ' | .
23°= (6 s
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5] 6. (a) Give bounds of solutions of

7210 — 32t 4 (1+iV2)2? +i =0

ok M= M«x{\ Bl ikl 11
""‘MCL;.L{_\F W lr,ZX

:M&u)(iﬁ} ﬁr\l: \)_j
Thee F x o, e e

R W RS g At

5] (b) Let P(z) = z'7 — kxz + 2, where k is a real number. When P(z) is divided by (z — 1), the

remainder is =£. Find the value of k.
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G. Consider the polynomial

U o B L%
P(z) =z - 35" + 3z° - 32% 4+ 22. = K(X —-37( + 3)( —'3)(*75‘

(a) How many roots does P(zx) = 0 have?”

(¢) What do Descartes’ Rules of Signs say about P(z)? Be specific, justify your answers, and
usc complete sentences.

D) = -2 3K =3+ 2K
A=) -3 -3 -3 2

Py hos 1 i chags > Ao ere 2 O
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7] (d) Using (a), (b) and (c) above, find all the roots of P(zx) = 0.

> K(x 125 3x -'ZX”“L)

PO (112425 /&QB
- Wy K OC-2X X 13

2] (e) Write P(z) as a product of linear and irreducible real factors.

W)= ¥ (1) ()
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[12] 7. Consider the following matrices
i ] - - - ] ——] 5 2
¥ s, s | . 1]
J"l — [) 2 ,]} - U 2 |C — ;; 1 5 ' T
2 1 - » -.' " . i 3 2 '1_.

(2) Indicate if the expression is defined or undefined by placing a check mark in the appro-
priate columun. If it is defined, then indicate the dimensions of the result.
xpression | Delined | Undefined | Dime nsions

/l"'gSzl) + B / 2 XZ

x5 2yl

AC T CD
(AC) HR \/

A

CTA +5A \/‘
272, 3x2

alculﬂte if possible, AB + QCF V7 I L" ) O
['f z - )} \ - O l ,D é
O L 3 < é, IO 14

(c) Calculate, if possible, (1 —1)B.
2-50 [
O  2-4

ABYZ)(ZX of :QW

(d) Find X such that AX = 0 where 0 is the 3 x 4 zero matrix.
)( 0O o0 O
O c O O

) Find X such that XB = B. X 2% 2 B\y( 2 27( D

X Yo\

END OF EXAM
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