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SCHOOL OF MATHEMATICS AND STATISTICS 

MATH1131 Mathematics lA Algebra Sl 2015 

TEST 2 VERSION 8b 

I This sheet must be fi lled in and stapled to the front of your answers I 

Student"s Family Name Initials Student Number 

Tutorial Code Tutor's Name i\Iark 

Note: T h e use of a calculator is N OT p ermitted in this test 

Show all your working. All answers should be given in the appropriately SI:\fPLIFIED form. 

In any question on solutions to a linear system of equations. you must use Gaussian Elimination 
on an augmented matrix. NO marks will be awarded for any other method. Row operat~n? must 
be specified. 7 r:: (- .L _ .L- ~) f"?' n-~L 

~ =,.,'2. .[\.. .Ji .,.._., L ..X. 

QU ESTIONS (Time allowed: 25 minutes) ( .(i' I • J "t L. 
w -:. !2.-- - + .... L. ~ 2_,~ 

1. ( 3 marks) l.- 1-

6 ~b \ 

Let z = - 1 - i and w = J3 + i and p = ~. ) P\-=-~ =- 4 
11)0 

(i) Find IPI· ,At-
8 

(f) ::: _ ~ _ frr ..,. ~ 7l~~ ~ -f'itC---::::- {-o(t..-
(ii) Find Arg(p). 

• 6 - ( < i~ -if) "' 
2. ( 3 marks) S~ () = -:;! f.- - €.. 

use the identity -1 ( .. 6~i f ~L' ("' ')$( 
sine= ~(e;8 - e- w) ::::- # "-.- t>e. + '-> C - W 

to write sin 
6 e in terms of cos e' cos 28' cos 38' . . . . -f: e.~ "" bt! -+ lJ. ize~) 

3. (4 marks) =- ~ [ ~f:,{f -b otJ# rtr CttJJi) -£:>] 
Determine. with reasons , those values of a such that t11e augmented system 

1 
1 

5- 3a 

2a 1) 
1 2 
a t> 

has i) a unique solution, ii) no solution, iii) infinitely many solutions. 

Please write your answers on lined A.J paper and staple to this cover sheet. 
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SCHOOL OF MATHEM ATICS AND STATISTIC S 
MATH1131 Mathematics lA Algebra Sl 2015 

TEST 2 VERSION 8a 

I This sheet must be filled in and stapled to the front of your answers I 

Initials Student f\umber 

Tutorial Code Tutor·s Name :\lark 

Note: The use of a calcu lator is NOT p ermit t ed in t his test 

Show all your working. All answers should be given in the appropriately SL\IPLIFIED form. 

In any question on solutions to a linear system of equations. you m u st use Gaussian Elimination 
on an augmented matrix. N O marks will be awarded for any other method. Row operations must 

be specified. ~ 1 r- ( ..L \ . ) r. 1".;4 
~ ..... "''l. ..Ji + $- \. -::- J ~ ..Q.. 

Q U ESTIONS (Time allowed: 25 minutes) 

1. (3 marks) 
.,.6 

Let z = 1 + i and w = 1 - i J3 and p = .::.__
5 

. 
U' 

(i) Find IPI· 
(ii) Find Arg(p). 

2. (3 marks) f\(~(r)~ -..f-Tt 
Use De i\Ioivre·s formula to express sin(6e) as a polynomial in powers of cose and sin B. 

3. (4 marks) 

Determine. with reasons. those values of a such that the augmented system 

( 

1 2 

~ ... 2 a 
- a cia- 8 

-a 1) 
3 3 

3a 5 

has i) a unique solution. ii) no solution. iii) infinitely many solutions. 

Please write your answers on lined A4 paper and staple to this cover sheet. 

Q'2 ~+iS~ lA = (cwe-ri.~b)b = cn6~ ~~ s.;.~c·-+ ( ).oJ(cc~ s~.5o/t· + ( ) 

4(~&-~~)£ + [~~o)iJ". 
s~' ~ ::::focFt>.r~ n.:.~ ~;~ ~3~ 4a.o@ l-.:. ra.. 

~ ~f~ ~ -;"' ~ \~-2~, 
\o 24-g C\l.r~ --atf )R~ -~. 

"];f t\:flf a...) CC:~-tl4..., ~-3)~~1..)-:;(} 



SCHOOL OF MATHEM ATICS A N D STATISTICS 
MATH1131 Mathematics lA Algebra Sl 2015 

TEST 2 VERSION lOb 

This sheet must be filled in and stapled to the front of your answers 

Initials Student Number 

Tutorial Code Tutor·s ~ame J\lark 

Note: The use of a calcula t or is N OT p ermit t ed in t his test 

Show all your working. All answers should be given in the appropriately Sii\IPLIFIED form. 

In any question on solutions to a linear system of equations , you m ust use Gaussian Elimination 
on an augmented matrix. N O marks will be awarded for any other method. Row operations must 

be specified. l -= 2.[3 (-~ - t-0 = 2£ .e_ -~ 
QUESTIONS ( Time allowed: 25 minutes) -rr '2.\ e.r.{( . 

1\_. (..., ... ,) (-rrr) It ..:.1- l ~ 2"'J>J ,.._, 
1. ( 3 marks) nYj 'Z: = 2- l X -r;- -t- 2. '1"[:.. = t.. J 

Let z = - 3 - i /3. Find the polar form for z and the principal argument and the "a + ib" 

form of z
21 

. l ( 1) (_, ) {po'f) 
Powers of real numbers may be left unsimplified. QtNa,e ( P~ # i\ -i t-t'- ~'t = 1 

'Nio"' s~. 

(-l -~ \--t) . ( ~ =~ \ ~S'\~+3~( 
\2 -'t :l. \ () 2 \ \0)~-l.~f 

cxElR 

2. (3 marks) 

Determine whether or not the line 

is parallel to the plane -(~0-:J~ 
x ~ G) +A ( ~3) + ~ o:) A ~ E ~ ';:~ ~ ~;:L!J. 0.c ~ 

AI~ , 9-ook ~ tk:.J v'nt~J;;.., Vt~ 
3. (4 marks) 

" (-j ~~ "3.,.( ~) I\/(; ~: ~~J ;) wo (~~ 
(i) Find the complex roots of z" + 32 = 0. ,_ -'f -2... 0 

0 2 _
10 0 

o «1&zJ 
(ii) Hence factorise p(z) = z5 + 32 into real linear and real irreducible quadratic f tors. * 11 /'eif; * 

Please write your answers on lined A4 paper and staple to this cover sheet. 

.. 5 s irl-
{l) b = -32-- 2 Q.. ~= -2,-t/0.1\,.2... 

'1 e-"f!nf.-, 1.ef'', ,.,It~ -;).?.t.. /Le_~·-= -2 

b 5-r b" = (e .. J)(b-2-i._"<') (iJ-2-e'f') ( ~ -2;.f•j (1--2-?'~) 
~ (d-i2.) ( b 2 -r-}+ tf-) ((52...-+~? .,..lf-). 



l\IATH1131 1\Iathematics lA Algebra Sl 2015 

TEST 2 VERSION lOa 

I This sheet must be filled in and stapled to the front of your answers I 

I ' 

\~ .... 

Tutorial Code Tutor's :arne .1\Iark 

Note: The use of a calculator is NOT permitted in this test 

Show all your working. All answers should be given in the appropriately SI.I\IPLIFIED form. 

In any question on solutions to a linear system of equations. you must use Gaussian Elimination 
on an augmented matrix. NO marks \Vill be awarded for any other method. Row operations must 
be specified. 

QUESTIONS (Time allowed: 25 minutes) 

1. (3 marks) 

(t() 

Lel z = -2 - 2i. Find a polar form of z and the ~rincipal argument and '·a+ ib'' form of 
,.14 ( .L ..L L) r ·-rttt~ ,~F 
~ . ~ = 2$ - :.n. - :.[{,( -::= 2.p .. .R_ I A 'j (i:) :::: - 2X\\f- il + z.-1-L ~ Ef-v:; 77] 
Po,vers of real numbers may be left unsimplified. 4 

2. (3 marks) - J_-TL - - l, 

1'-#- -1( ) 1.1 • ~ ( z,.. -::::: ( 2i) (s,;.., T;, ~,t '-' R ( 

Determine if lhe lines 

X= 

We '-'~~ ~ t{ ~ 1~ 

x= (~) +f.L (~) . ~ER (1)+),(t)=(l)-+~m 
2 o ~s~~ b 

c ~~ \ ~; ~ (~ -~L n >~:: 1: -:( ~)h4 
and 

intersect. 

3. (4 marks) 

(i) Find the complex roots of z6 + 27 = 0. ~C)1k :/~ ~ J~ . {fe.,.ce, (k ~J k.. ~c.f ~ 
(ii) Hence factorise p(z) = z6 + 27 into real linear and real irreducible quadratic factors. ~ 

Please write .mur ans'>vers on lined A-1 paper and staple to this cover sheet. 

::= ~")..~3)({-t~~~)Y ,f 'l ( C'l--tij~f-n)~ -t-.3) 

;=: ('1-r 3 ) ( 'b").- .'i> b + 31 ct-+ 'b' -t-~ ) 


