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Section T

10 marks
Attempt Questions 1-10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1.-10,

1 One root of 2~ 3z+ (3+ ) =0is 1 +1.
What is the other root?
Ay 1§
B) -0+
< 2-i
D) 2+
2 The Argand diagram shows the complex number z.
f
2__
" —>X
-3 3
-21

Which of the following represents /7 ?

(A) ®
Y Y
\
V\3-- 3¢
; —>X f > X
—2 2 -2 2
34 -3 1
(€ (D)
): Y
3} 3 A
' —>x ; —
-2 2 —2 \‘2
-3+ 34
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What is the value of j x(1=x)” dx 7

0

Il
A -
) 10010

11
B -
® 10100

1
C _
© 10100

1

®) 10010

Given that @° = 1, where @ is not real.
What is the value of (1 — @* + @)’ ?

A) -8
B -1
© 1
®) 8

The polynomial P(x) = x* + 3x* - 24x + 28 has a double Zero.
What is its value?

A -7
B 4
© 2
® 4

Without evaluating the integrals, which of the following is false?

2 1
(A) J e de < J e dx
1 1]

: ;
®) f tan® x dx<f tan® x dx
0

0

z
6

(©) f”‘—“fdmfaidx
X %x

2 21
—dx —dx
) f]x+1 <,£x




Consider the graph of x* +° = 8.
Which of the following is false?

(A)  There is a vertical tangent at (2, 0) and a horizontal tangent at (0, 2).

(B)  y=xis an oblique asymptote.
O % <0 for all values of x and y except for x = 0 and y=0.

(D)  The domain and range are both the set of all real numbers.

Which graph best represents y* + 2x = x2?

(A)
y
[ /
0 5 *
®
y
> <x
<)
\y )/
0 5 *
(D)

y

N
/%
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10

The region bounded by the curve y=e¢", the line ¥y =2x, the y-axis and the linex = 1.5
is rotated about the y-axis to form a solid.

Using cylindrical shells, which integral represents the volume of this solid?

A 2z f | x(x—e™) dx

L

(B) 27::[ ' (@ ~x) dx
0

(@) 2#[ | (x—e™) dx
s

5) Zﬂj x(e** ~ x) dx

0

A hotel has three vacant rooms. Each room can accommodate a maximum of three people,
In how many ways can five people be accommodated in the three rooms?

(A) 210
B) 213
(C) 240
(D) 243




Section II

90 marks

Attempt Questions 1116

Allow about 2 hour and 45 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In Questions 1116, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet,

(a)  Find J cosecx dx using #=tanix

Y

(b)  Usingu=x-1, find J
x-1

(¢)  Find j sin® xcos® x dx

4x*-2x A  Bx+C
E+D+D) x+1 0 2241

(d) (i) Find 4, B and Cif

4x* —2x

(ify  Hence find f —_——
(x+D(x*+1)

{e) The region bounded by y = x°, 0 <x <2 and the x-axis is rotated about the
line x = 4,
Use the method of cylindrical shells to find the volume generated.

() Shade the region given by 2 < z+z < 8onan Argand diagram,

wherez=x+iyforx,y e R.




Question 12 (15 marks) Use a SEPARATE writing booklet.

(a) Find the quadratic equation whose roots are

1
2—jand —.
eSS

The coefficients need to be in the form @ + ib, where necessary,

(b)  Find the square roots of 2 —2+/3;.
Express your answers in the form « + 7b.

© () Express 1-74/3 and 1+1‘\/§ in modulus-argument form.

10 0
(i)  Hence, using de Moivre’s Theorem, evaluate (1 - 3\6) +( I+ I\E) .

(d)  Whatis the maximum value of | z [ if |z + | +2i | < |

(¢)  Sketch on separate diagrams

(i) y=x2—x~6andhencey=|x—3I(x+2)
(i)  y=3sin2x+1and hence |y |- | = 3sin2x for [x| <

(iif)  y=cos(sin'x)




Question 13 (15 marks) Use a SEPARATE writing booklet.

(@)  The equation y” + 2y — 1 = 0 has roots o, Band ¥,
In each of the following find the polynomial equation which has roots:

6y —0, —Band —y
(i) o, B2 and y?

(i)  #o +Pandy

(b)  Find the equation of the tangent to the curve x> + 3° — 3xy—3 =0 atthe
point (1, 2).

2 2
(c)  The base of a solid is an ellipse with equation ;—5+ %6 =1.

v
Y
\
\
\\

:/*>\ (x, )
7S
2 2
L.{.L 1
25 16

Every cross section perpendicular to the x-axis is an equilateral triangle, one side

of which les in the base as shown above in the diagram above.

(1) Show that the cross section at P(x, y) has area y° J3.

(i)  Hence find the volume of the slice of thickness 8x as a function of x.

(iii)  Find the volume of the solid.

1 2
(d)  Find the limiting sum of the series §+5—2+ 533—1-5:;4»...

~10-




Question 14 (15 marks) Use a SEPARATE writing booklet.

@

-

The diagram shows two circles intersecting at K and M.

From points 4 and B on the arc of the larger circle, lines are drawn through A4,
to meet the smaller circle at P and respectively.

The lines AB and QP meet at O.

Answer on the insert provided.

1 If § = ZKAB give a reason why LKMQO =6,
(i)  Prove that AKPO is a cyclic quadrilateral.

(i) Leta=ZA4KM.
Show that if OBMP is a cyclic quadrilateral, then the points
A, Kand Q are collinear.

Question 14 continues on page 13

-12-




Question 14 (continued)

(b)

©

The diagram above shows the graph of the funct_ion y=f() for-3<x<4,

On the inserts provided sketch the following:

O yxflx=1
() y=Axp|
(i) y= @

(ivy yp= ef(x)

Twelve people are to be seated at two circular tables labelled A and B.
In how many ways can this done if there are five people at table A and the remainder

at table B?
Leave your answer in terms of combinations and factorials.

End of Question 14

~13-




Question 15 (15 marks) Use a SEPARATE writing booklet,

(a) The expansion of ( 1 +l] is
H

@ Show that the (- + 1)th term, T, in the expansion can be written as

A

ni+l
(i)  Similarly, if U ., is the ( + Dth term in the expansion of ( | +£J \

show that u. > T,

(b} A particle of mass m kg is dropped from rest in a medium which causes a
resistance of miky, where v m/s is the particle’s velocity and % is a constant.

(i) Show that the terminal velocity, ¥, is given by V.=

R

(i)  Find the time taken to reach a velocity of V..

(iti)  Find the distance travelled in this time.

(¢) A cube (6 faces) is to be painted using a different colour on each face,
In how many can this be done

() using six colours?

(i) using eight colours?

—14-—




Question 16 (15 marks) Use a SEPARATE writing booklet.

(@)  Prove by the principle of mathematical induction that for all integral n> |

. n n-1 n-
t"e' dt = nle' r__! + A =tk (=D"
nl (n=-D! (nh-2)!

[Ignore any constants of integration]

(b) (i)  Find the non-real solutions of z” = |

(i)  Expressz —lasa product of linear and quadratic factors,
with real coefficients.

K71 4 2n
P that cos—+cos=—cos— ==,
(iii) rove that cos 7 cos7 cOos 773

(c) )] Prove that cot™(2x—1)—cot™(2x + I)=tan™ L
2x*

(i)  Fora positive integer », define S as follows:
S =tan™ i +tan™ l +tan™ -l-+ wttan™ % s
2 8 18

Express § in simplest form,

(iii)  Show that limS = %} .

hi—he2

End of paper

-15-




X2 Y12 Assessment THSC 2017 Multiple choice ) . T

solutions . - R S
. i -+ W= [=) .

Mean {out of 10): 8.83 e G L T,

Y s Gy

~, . “,__.._.‘,, e ,_-__,A_ 3. Tod e L _ 2 ay
- [ ' SO oo 4y T "'""_'":((1?5:!?_;3“3)'
Rizg /T ; ) . — e SRR ¥ B 43,87
i N Y4 E S N P K

-
P
¢

3
[
e~
4
]
»
=)

C e =80y
el ____i—_'_&,,_.__.,,

5

20 I 7 SYDNEY BOYS HIGH SCHOOL e

TRIAL HIGHER SCHOOL CERTIFICATE EXAHINATION

Mathematics Extension 2 B R R
- ' "Bty
C TR aleery

Suggested Solutions

- e Porsibla, dovhle Zecps ape -4 2

R LR =ovn -amas

3. jo,?_f-__(,L—,,?;_)j‘fise_ Tl R T — LS

e Answers Question | Marker ey oy o o terote e R 5L doble 2eco
MC BD . f; liew)w (o) :

11 AF L opy e
812 BD = J‘o (_“-,4?.‘_‘_‘:.‘.,) dee
Qi3_| BD B
Q14 BK T

& Q15 PSPJ B S vl ) N
Qle AF o

=l
=3
PUREwWOrAmO

. 2 Teiw Jarst




= e I S ALYl B SN _—
— 33;(2,5)1_%,,_.“,
o LA (A 2 J Car u_maﬁ__,,&-s.—__._ S
¥

_ N 7 R YE o W obk v ARM Hc,
8 as falge, s By fales 7 3 f

. S - -
Fin . 4} £ j_Ef.L(-TEa Byt = _3;;
< T . '
- T O

o Eeiy e

S smallr puwmdied, L T - -

b A . 5y .

5 Y . oMs 3ﬁw - ii ps-u u!‘

@ o d i_ i" hikf;wf_
3 ,..J P ﬁ'[‘f“’l"f"ﬁj

Rand b.:. Lot g

___Vqlu(w:_ apnﬁ. ‘)1 ie;ﬁ. SM
‘_

L (fer¥i) et ) 86

> Aw &ffi’fif&
Yc«ha-w\.e_f- 21’_ f * gtx] f‘%

. form-
=21r_j;_ »z (eh—-"c)t’fﬂ

10 _C-.3 £¥xb = 6o

20 e rixé& = LO
g c

24 farext a0
2

. 3)0___9.“@%7%«:\4{

e PR
s 3

M n auen, S, uf =30
lh\ am“kt-( kd c‘?-)‘ T

.___T"le ?o,mﬂ-e. (Ff‘avaem.—b

S Requiet Gt
= 243-30—3 = 2o

62,

;;

A
B_._.

£
4




— =
~ olt- T T i N
= _,grr‘ el T s e It I 0 7R N0 WP TR e
%/I d_,; — e - = CJDS"L({ .s}h 3 .Slh. s ST B
e S L T B T B g-ﬁ . -
= :%__ - ] - - 2uE T [ U e N - ’ T
B — = 2LE -4 = c»sn( sw:_t; & &)o(x T
= “ +~ T — T e T
i T T b, T ) oo T
T S R .ﬁi"_’:':i'_‘::‘_:_i”f:f:t ) ok i
bon . e T e

Cr.J
AMMENTT ) Shadeds Shoudd pote Ptod W -f%.e_ i meuu.,té NP

Fhe ~2 I(‘Cl’mcf < e T T o .
shecs, R —— L R S S APy e adlones B

I ‘d"’_'_“_&*h& Hfcuhlo T e e trevie Cfiowls mde

3¢ _

_..Ukﬁ__é.__‘_ - wa,7....LAaf.t._,.;_ﬁ.v_.‘__..._.-‘_._‘_.%_f.,ftm'__.{‘,,ﬁ
e e N I = A ) 4 (Brerc ) -
T = Tt _d), 4‘% - 21 = ﬁ‘ Ocvi) ¢ (Brerc)(nrr) B ]
R T fet xp-y T B

e o m oy T — T i
= [LAr otu e 1 o REDMe glen )
2A=6 T T — e —

I -

{

U, T P . — =

o %_*_.J_(_ﬂ_i “

Vh_-k__-__":(:(.‘;.ﬂ e e A —
. S S S — o €=-3 T
______________________________________ e c= oz ]

e Ao T B T e st 7
S B/ Sy~ T

R T
e 2} = (?L"f} I __' _}. 2.] Moy - Q e —— ST '“';'B":-:"J"“'_‘*'_“‘—'—“""—"‘“*“‘—_“*““‘—'“‘
- e e =3 g2y, CEmR - o

—— e BR S e
s % ("v“'?—)’J 2~ + C T T ) e
———e T DD LIS [ X8 e T e
e —— D, }_j,___xl_zx o{x:azafg_ ! PV T
2= I'L..L a

("’MMW?- Sortte A uslety IQ:?:*‘IE wrtfe e gt~ fin {-e..-,,,r - )
TR P Py = ’SIAIXHI + ifh, Hl Zf-mx +C

R Ceo £rS TSP —
— i} 7 IUENTE IS gaesfbn ks peceotly done wedf

-—_ ]

n*'f'-f —




£) 22z+2<8
2. 5 ZRe(2) < B
2.& 2 £ 8

T e e v

S

Ays= '-’-‘ﬂ'rls_ax

e B S U 1 — s ST ———ee ]
= _%Fj‘i_-}_);jé_'r_f- L & - Cormen7: W"""‘t tuas odone. wclﬁ. S
=G Yo 3 A n L ] _ ——— ]
Ve PRI TN x?)bx S e - e
LEC LA A=o T T - :
N — Tl T —
= 2T % Jelw i
R 4 _&v;_m_ ,,,,, ) SN U N I
e SO | e e e .
v ;
2w [wte l i
S UL Y MR T TN | ——— _ ——
f
i

= n{ ' 55)]__%_____““ S | R

ugﬁ___u___w,__‘_g_ by — N

COnMENT: oy o cincocts dispingyens ] e T T

— épDOA Aohih in _an B ETN, f)?z\f;,_“?gk;sﬁ_fé?ﬂ._..,_,,,_u_m.__._.“____,, T SO
- iﬂi?‘d’n e /’n orde_,—- 74": 2 il bLO L S R = W _ﬂwa - T T e e e e T e

TP Sho ol be a Vow-:'ea/b/g__fomxf— Pl,is) 0 He. 2 é N | e e
— __‘!i{._s_?_)__Lfl_ orhlnJo nte Yiu mettod of L&z{—*z‘__ﬁ/( _séry_(s Lt e — e

St o fodd not Ao s oy, :é The dlefine _45 e e
_%H@-’ax{ et iidaa® i wmsrmzw . ”_-ZA/ S| ——— — ]

- — e, e e R et 2 et i ] T — T T T ee—— ]




Ext 2 Y12 THSC 2017 Q12 solutlons
Mean (out of 15} 13.06

@) Sum of mors

= a-¢ v 3k

q A~( 4 241

&

DT At
3
a d2-4¢
i

Trpolock of ook = |

7, u,\(:wt wodion OF ;
3 - -4 2 v =
;
0 0.5 1 1.5 2 Mean
L] 2 5 23 38 1.83

® (avty) =2-245 1

J
i

LatmbT 4 teb = 2-28 ¢

L a""-—b" = Z,,
Aab = -a{3
AR

L at-2ar et 2 4

DI |
o e th !
A ﬁ-’h“ﬂ); = 4 5

N L :

e =3 %

a = tJyy

N .z(;*»)"’) 2 -7 ]

K ) =i |

i

.&_.M_‘@uc —Fl __;).

1] 0.5 1 1.5 2
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0 1 2 17 93 190
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S s ()
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Recognising that the maximuim value was achieved by
passing through the tentre of the circle was the key to
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Ext 2 Y12 THSC 2017 13 solutions

Mean (out of 15}: 12,63

(a) B bob u =

.’,z -—- ; |
L £ — !
GAme) 2l -l 2o .

a
AR, -2u~| %o

A %“, i Js+2' ‘”.‘30 ; .

Some students did not write an equation {leaving out
=0}

4] 0.5 1 1.5 2 Mean

1 o 0 14 106 194

(;';J i—(ﬁ u_‘=('j‘l

) - ho
+ u% =
A +:.) e
sl aada) = |
. u"’wu, A=) 2O
1
< &g}h s sa «UfJ JH‘J - "30
Some students left square root signs in their equation
=> not a polynomial equation.

2
A

!
M
|
§

0 0.5 1 1.5 2 Mean

5 [3 7 11 39 173

(N) Mum—*‘é‘ !

A = T i _

- (% n.) :«.x(,,u)—: o
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_ n iy 4Hiy-} =0
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Some students did not write an expression for the

volume of a slice,
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Some students Just wrote the answer or did not have

working that justified thefr answer.

(-¥%) V% }%F B
(prprgre L)

-

0 0.5 1 1.5

Mean

a5 5 i1 3

1.07

. g

ME2 THSC Question 14 ()

Student Number
0 rxfld=1 j = -P—-'I(-;S 2
I
|
l This question done very wefi,

() y=|A=xD|

Some students had some of thelr curva below
the X-axis. The Inside function should be
applied first. . - .

-

~19-




@y y=rE®

2

Studonts generally drew the intervals correctly
but many did not indicate that end values are not
included,

D
&

This was generally done very well.
Half & mark was deducted for not
indlcating the value of 842 on y-axis,
Concavity was not taken into
account on right hand side but
curve shoukd be more steap
betwaanx =2 and 3.

e EREE

ME2 THSC Question 14 (a) Student Number

@

The diagrem shows twa clrcles intersecting at & and 31

From points 4 sad B on the arc of the larger cirele, lines are drawn through M,
to meet the smaller circle at P and @ respectively.

The lines AR and OF mectat O, -

() 160= ZKAB give a roason why ZKMO= 0. -
/UMD e e exigrtor &

of & cyelic {U(,;LA,{‘L[M WLLJ\ VS "
QC{U@{ )f?j:&nd— ool aEQ?OSH{ gvvuz?/

This question was done well,

(D Provethat AXPO is a cyclic quadrilateral, 1

S lrea s & ” )D—F
> Q,x"rra av L
% ZDA K = Z l(P& = 8 ’—> Tu:’of-errf:-;‘rfmq .

11~ vad = 1elerior
g M
x 1 A KPO bS C’:j C " C This guestion was alse done we[l,j-

Some reasons were a bil sloppy=




goln?

(i) Leter=2Z4KM,
Show that if OBMP is a cyelic quadrilateral, then the points A, X and {2 are collinear.
- o

/s in cyclic

m-ﬂ ABM = 16'0"“0{ (P,{Q SU‘ & ‘aﬁ’j

(/“r%/@ﬂ o S{.f@gzﬂ# }h@}

i\

Thn L06M
= JoeM =

(h o
s0- o<( 7;:, fm

%n‘l’oﬁ)ﬂ%ﬂ&
LAY LK@= g0k = (RO

. : » - a
¢ and /MEQ ane on
Lﬁ y]*réu@fj’ fir

Tha / fmc@

Most students got this question out. A few did not attemnpt

.
R f1.
.,E'Eé‘;-" &’"‘*5: :,gsi;‘s“-';,- 3’:";’5}: ‘ijf!flf_"‘:.: o ‘

?A~

06Mﬂ§~

/.'.

k/(ésticm 14 {contitined)

®)

—

2

1+

. , , . x
4 2 «N 1/ 2 3 4
=) . .

The diagram above shows the graph of the function y = f{x) for -3 <x <4,

On separate diagrams sketch

i :
0 r=1 S j: £ 2
- A .
@ y=1AxD . 2
@ y=re ‘ : , 2
r
Gv) y=e'® 2
/s
s
s
@ Twelve people are to be seated at two circular tables labelled A and B. 2
-~ In how many ways can this done if there are five pecple at fable A and the remainder

at table B?

Leave your answez in terms of combinations and factorials, ’\

This quastion was done well. 1 markgive
12C5 and 1 mark for the factorials.

 for




Question 15 SOLUTIONS
fﬂ) The expansion of (1+;I—J is
GG, L, 0
1 2 r n
422220, Fob—t
n o e
i (i Show that the (r + 1)th term, 7, in the expansion can be written asg 3
T, =L(I_1J[l_z}_.(1h:1)
o n n

Ll llC a JC L s
(1+1J =l—ty 24 pry +-—==
nion o nom L 4
h o Ten T
C
= 7
4 ;F
_ nl
{tr--r)lrle”
1 ! 1

rl (in—-r)!x-nT
_1 )’(nx(n-1)x(n—z)x...x(n_r+1)(n—r);x 1
r! (n=r)i "
:—ix nx(n— 1)x(n-2)x...x[n—(r-l)]
r! "

Benl n~2 e h=lr=h

—X—x,

tw n n n
=ix(]ml]x(l——z-)x...x(l—r;g—Jx(I— rhl]
il n n " n

Comment:

There was a lot of confusion about what 74y meant,

Somte took it as roferring to a power of i, and hence there was a lot of fudging.
Ifa student got 7, wrong it was very hard for the student to got any marks,

A Jot of students just ignored the information in the question and started the problem they
wanted to and so they shouldn’t be surprised if they lost mayks.

Question 15 {continued)

f

/
ta)

B e e e ey e T

e ==
(i)  Similarly, if U, Is the (r+ Dth term in the expansion of (l+;) .

showthat U >7

S T T T T T T e

il x+ wH, Hl ]
Similarly, [1+i) =lul-—E'--z-——f"-“+...+-—'+...+—%‘LI
»n " b Hi n
{
e
rH ITd
_ (n+1n
Hrin—r+n
__Exi (n+l)x...x(n—r)x(n—-r+l)l
rtow {n—r+1)
__ix (r+Dx.x(-p)
T
=ix(1+ijx(l)x(1-l)x(l—ng...x[l—r'_z)
rt H n H ]
_qm= 1+1
7;4; I- =
.
Clal-s
>1 [r20:l+§>l+;}~;‘;]
"'Un1>7;+r
Altemnative 1: Alternative 2:
1 1 I 2 r-2
"’CI Ur” —;—1X(l'{-;JX(}—;JX(l“;JX...X( _T
U, =
" 1
i l'l-;
:;( CI+ Cr-l) =1 ?""l rl
e H_n—
“r=1
—T+l+?t _ o+l
>T, (e yp et
>L
Commenk:

Students who didn’t write out 2 similar expansion {o part (), were more likely to get this
question completely WIong,

Tt was very hard for students who carried the incorrect logic from part (i} into pari(ii) to get

any marks,
There were many students who lost 6 marks, because they didn’t read the question.
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Guestion 15 {conlnued)

®)

h
i
i

T T T

A particle of mass m kg-i-s dfopﬁe from rest ina medium which causes a
tesistance of mkw, where v mys js the partiele’s velocity and k is a constant,

i Show that the terminal velocity, ¥ is given hy (48 :%.

Lety=0whent=0.
Letp=y
t=0, =0 and take y> 0 as it falls,

Smp = mg—mky
Sy=g-by

The terminal velocity is when the particle is travelling at a constant velocity
i.e.)i =Vny=0

g—kp=0
T4
~ s
Comment:
Students who just started from j = &— kv with no explanation were penalised.

Students who chose to maintain their preference for downwards being the negalive
direction, found it hard to get many marks in ali of part (b).

{ii)  Find the tims taken to reach a velocity of 17,

Letr=1,p=1,

o g“k"’_ %
.'.—%[In(g—kv)]jyr =T

.‘.Tn-—%[hl(g-—kx-}yr)—lng]
=~ glne~kx49-1ng]=—Yincg-1)-1ng]

=2l tng)es Ly
_n2
Tk

~Ql5 page 3 -

QuesHon 15 (continued)

&

(i)  (continued)

Alternative
Letr=T,p= 1y,

L —kdv
Sim— | ——= df
kj g—hv

.‘.!n—%fn(g—kv)+0

1 1
A= ——lng+C= Cu=—}
g TR leying

1 1
Sfme— . ~n
t kln(g lcv)+k g
1 (g—kv
=——|pl ==
£ [ g J

B LI il 2o 143
£ 4

Comment:
Some students chose to prove the formula v = %(l —e™) inpart (i).

The main problems of concem in this question involved handling logarithms and index
niles,

As well, some students chose to ignore the constant of integration to their peril, when not
using the definite integral approach.
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Question 15 (confinved)

R e e e e e e e

(6) (i) Find the distance travetled in this time,

e

Lt e e T T e R L E e T R T T

Lety=Dwhent=Tandy= 1¥,

o=
x
—
L]

I
~—
i3
S

- Q15 page 5~

Question 15 (confinued)

@ (i) (continued)

Altemative
r=~—--:;!n(%v-)
setk= ln(g_kv] st 8 W
4 g

Sg—kv=ge™ = kv=g(l-ge ™)

g -t
Sr=2(1-
v k( &™)
dc g i
S—=2(1-
a4
cx=E]1 8
S k(]+ke J+C

Att=0,p=0

Comment:
Generally done well by most students.
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() Acubo (6 faces) s o be painted using a different colonr on eadh Toee, " i

In how many can this be done?

4] using six colours? 2|

4

Consider the net of a cube.
Fix one of thie faces with a colour i.e. paint it.

So there are 5 ways the face opposite can be painted

There are now 2 ways to paint the remaining faces
and still end up with different cubes, due to the fact
that they can't be rotated and get the same cube,
fe. the two “cubes™ below are different.

Total number of cubes =5 x3x2 =30

— Q15 page 7~

) (@ Alternalive

Place the die on a surface. There are 5 possible numbers for the top face,
Now there is a ring (circle) of 4 faces which can be arranged in 3! ways.

!
- there are 5 x 31 = a—g-—z =30 ways.

= == e e e e e e e ST S e e O

(iiy  wsing eight c.olours?” 1

There are [2)= 28 to choose the six colours to paint the cube.
From (i), having got 6 colours then there are 30 ways to paint the cube.
< there are 28 % 30 = 840 ways (o do this.
Commaent:
Most students were awarded 2 mark in part (i) if they provided some logic or their

calculation showed some discemible logic.

It was surprising though that most students couldn’t see that the best way to do part (§i).
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