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Independent Public School
Mathematics Specialist Year 11

Student name: Teacher name:

Date: Friday 21st February 2020

Task type: Response

Time allowed: 45 mins

Number of questions: 7

Materials required: Calculator with CAS capability (to be provided by the student)

Standard items: Pens (blue/black preferred), pencils (including coloured), sharpener,
correction fluid/tape, eraser, ruler, highlighters

Special items: Drawing instruments, templates, notes on one unfolded sheet of
A4 paper, and up to three calculators approved for use in the WACE
examinations

Marks available: 45 marks

Task weighting: 10%

Formula sheet provided: Yes

Note: All part questions worth more than 2 marks require working to obtain full marks.
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Question 1 (2.3.2) (3 marks)

(a) Give a decimal representation of 2 1 mark
7

0, 28 S 71 47
7 ]2 0% 070 000

== 0:2¢57'% V

(b) Write 0.3254 in the form %where m and n are integers and n#0. An answer without

working will not be awarded any marks (2 marks)
X = 0-325Y%
oo = 3254 } .
06ooX = 32 5U.25Y

qaq9ox = 325 |

Y =Z 32 S | \/ an fwed or‘(tj
9990 O marks

Question 2 (2.3.1) (3 marks)

Answer with True or False;

(a) The product of two rational numbers can be irrational (1 marks)
falre v
(b) The sum of two irrational numbers is always irrational (1 marks)

](\C{(ff V4 Consider 2 + (3‘[2')

(c) The quotient of two irrational numbers is also irrrational (if defined) (1 marks)
Id'/f{ w (owgl‘pllf g_\/i
Iz
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Question 3 (2.3.1) (8 marks)
(a) Assume that a is even and b is odd. Prove that ab? is even. (3 marks)
Vet a=2m and b= 2nt] whee mne Z

s b - 2m(2n+'32 v
= e (aAnt+dnt )

2

= Bmn 4 Emn t2m ‘ .
= 5 (At 4 dmn t ) which 15 even

A is aven and b s odd Ahern ab 15 even

(b) Show that u? + t2 = -2ut given that u and t are real numbers. (3 marks)
Witz -2ut = wttH2ut 2o
Wt %ave Wt o+ 2ut v
T t)

SGumaring o
2 O since we dart g ™9

Na' V\Mmbexf

1,2
LU HET 2 - 2ut
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(c) Prove that % > WT_3 given that we {1,2,3 ..} (4 marks)
woog w = 3 —> w _ w3 >0
w+ 3 w w+ 3 L
we have W W B

Wt 3 w

VS N CEE D140 DA
(/\)(W'J—BB W(w+’3>
2 t g
- M/J V
Wil +3)

_ i "
} ositive §incr

w(w+3) < ales posit!

1S & notural MUMLM
> 0 4
' w w -3
S
' w+ 3 J
Question 4 (1.3.1) (3 marks)
(1 mark)

(a) Negate the statement “The sum of each pair of prime numbers is even”

Some Pa«”r o# /Dr)méf 0(/017) \}){ %m/e an Lven fumn

(b) Negate the statement “12 is divisible by 2 or 5”. (1 mark)

|2 fS r\o{ d"Vl.Sr'L/{ L9 2 awd 12 /‘_r nof d/'viyjlo/z Lﬂ S
v

(c) Write down the contrapositive of “If 2* > 2¥, then x > y” (1 mark)

f <y then 25< 2
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Question 5 (1.3.1,2.3.1) (6 marks)
Write down the contrapositive and prove the following statements

(a) If n2-10n + 9 is even, then n is odd. \/ (3 marks)
. Z .
Contrapositive: £ s cven then n'-1on +a f1 odd

P(OOW(? T n =2k {or come }< e Z
Hus pi-ton +4a :Quz—zo(zk)nLﬁ\/
- 4k - 20k 49
T Ak —D2ok + &t
= 2kt k4 ) + IV

Which 1s odd

f nT-lon 9 00 quen, Hun s i< 0dd

(b)If2x +3y=12,thenx=23 ory=2 (3 marks)
Conjrmpoxi{wl if x £3 and y <2 Ahan
25C+ 3y < 12 \/

P 1 x <3 and y L2 The
2o+ 2y & 2(3) +3(2)
< C+ <
¢ 127 as NW%’J
o 2x +3y 212 then €23 v Y22
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Question 6 (3.1.1, 3.1.4, 3.1.9) (9 marks)
Use proof by contradiction for the following questions;
(a) Suppose that 5% = 8. Prove that xis irrational. (4 marks)
gw()FoJe oC ?s f&ffona(
v4
we can wrile >xXx= ™", n#o and m,n € N
'/\,
2 -
Alt's g =9 — g " = g
N
(%)= 8
m n \/
g =8
3n
Mmoo
S =2

LHS is odd RHS 1's eyen v’
T]/w 0&)00\/@ @\MI a Confva(/(,{d)om\/.', X g holL /fm{_’ol’m(

(b) Suppose that m? —n? — 4 = 0. Prove that m and n cannot both be natural numbers

(5 marks)
§wp/)0m boﬂm m oand N are natural numbes v

2

we have mt -t =4 =0
= m*-p =
() (m-n) =4 v
The only Lactors of 4 are 1,2 and 4 .

Since (m+nr) > (pr—n) Ax2 7
< [ Ax | TH
min =4 and m-n= 1V

Solvfﬂ? (/mulfﬁm,ouslg 199 aafa()nj giueJ

2m = 5

= S (and n= 2 ) Lolb not whole
2

/n/\/i( is z COnJcYaoUc{)oV\ ) m& N are nolL loo’ﬂ na‘/'w«l
6lPage Vv
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Question 7 (3.1.1,3.1.4, 3.1.9) (10 marks)

(a) Write the contrapositive of “if m3is divisible by 3 then m is divisible by 3" (1 mark)

l\C mois not &Qi'vif-l}ou ta(j 3 han W)g i« hot

divisible by 2 v
(b) Prove the contrapositive above (hint: you will need to consider cases) (4 marks)
{ 15 not 0((’\/“54’}/)(& étj 2 then
cither  mwm= 2k + 1V =3k and
o~ m =3k + 2V M= 3k+3 are
Ao cible éj 3

WCor Cafe 1 = 2k 4
= m3:(3/< +l§3 CAS @pam&!
— 27k 4L+ gk +
L (P TR 3 AT

(/\)Lw'cln U ho{ O(/vffll:»/,( loy 3

for case 20 mizkez
m’é,_ (3]<+2>
~ 27 j<3 +24H41 +2¢k 4+ ¢

CAS praﬂﬂ(’
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= K ‘ £*2>+
%(ﬂ}<4g71< + 12 2\/

which 1¢ ot divicible Lj 3

Thoretre 1f mg 5 divisible )mj E
Flum v i divigible )95 3
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(c) Hence, prove by contradiction that 1/3 is irrational. (6 marks)

gwp()ofe ﬁ i rﬁﬁo}“ﬁ( V4

So Vg/:__@ﬁ e e F/Téz Gnd @TO

ASKMW‘Q Pano/ CL %OI(/Q no Commop

factorS
()

- 2 -

{; o
39

> p-
= P s Aiyisible Ly
=~ P

s dinsible by 3 0pur

= p = 3L fr Sopme ke
f>(3k>3: giz

= gi : ﬁk

= OLg” 3k |

= @3 e divisble Z’? 3 Ve

= L Asoi sible by 3
Since o and g have a (ommoﬂ\/éfﬁ/ of 3

’LLWY ¢ a contvad ctionm
J/ rst be isrational
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