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Mathematics Extension_ 1

General Instructions

Reading time - 5 minutes

Warking time - 90 Minutes

Write using black or blue pen. Black
pen is preferred.

Board approved calculaiors may be used.

A table of standard integzals is provided at
the back of this paper.

Inn Questions 8§ - 19, show ALL relevant
mathematical reasoning and/or
caleulations.

Marks may NOT be awarded for untidy or
badly arranged work.

Answer in simplest EXACT form unless
otherwise instructed.

Total marks - 52

Section I Pages 24 (7 marks)

+ Attempt Questions 1-7 on the Multiple
Choice answer sheat provided.

s« Allow about 10 minutes for this section.

Section I Pages 515 (45 marks)

s Atteropt Questions 8-10.
+  Start a new answer beoklet for each
question. :

¢ Allow about 1 hours and 20 minutes for
this section,

Examiner: V. Likourezos

This is an assessment task onky and does not necessarily reflect the content of the Higher
School Certificate.

Section I
7 marks

Attempt Questions 1-7
Allow abeut 10 minutes for this section.

Use the multiple-choice answer sheet for Questions 1-7,

1 Seven people are to be seated around a circular table, If two parti¢ular people must be
seated together, how many seating arrangements are possible?

a7
®  51x2
w62
o 6!
2 It is known that an approximate root to the curve y =" —3x” is x=3.8. Using
gz\:;znt}; Method of Approximation with one application what is an approximation of

Round your answer correct to 2 decimal places,

GV
®)
«
)

x=374
x=4722
x=-12.06
x=370

3 What is the amplitude and period of the graph y =2z cos (2x+ %}l

68
B
©
D)

amplitude =2 and period =&
amplitude =27 and period =&
amptitude =27 and period =2
amplitude =2 and peried =2




Four female and four male athleies are arranged in & row for the presentation of 7 What is the derivative of y =732
prizes. In how many ways can this be done if the males and females must altemate?

) 4ixd) *) %:(3x+1)><3”
(B) 2x4lx4l

©  atxs| @ Po3x3 i3
(D) 2x4Ix5! dx

(C) d@ - 33:+[ In3
Y

Which diagram best represents the function y =sin™ (sinx)? P
@) =3x3"7In3
¥

(A) ¥y : - ® ¥

/ / End of Section T
’ / / B

e y _ ) ¥y

.+. -
‘What is the value of Ei:—-{-g% in simplest form? : o
ntr—I)1 -
A nlmtr)
(B} n+r+l
€y  aptr-0

O @+)m+e+l)




Section IT

45 marks
Attempt Questions 8 -10
Allow about 1 hour and 20 minutes for this section.

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

Tn Questions &-10, your responses should include ALL relevant mathematical reasoning
and/or caleulations. .

Question 8 (15 marks) Start a ew writing booklet for each question.

Gy

(b

(e}

@

©

Using the table of standard integrals, find 2
3sec lJc tarl lx ldx
3 3
Differentiate p = xcos{x” +l) with respect to.x . 2
Find j COSY 1
t+sinx
) Let f(x)= In(x+ b —1),what is the domain of f{x)? 1
” .. " 1
(ii) Show that the derivative f'(x)= = 2
. x -1
H H d 2 2t
(i) Find E(:-. ' 2
1
(i) Hence, evaluate _f P de 3
0 .

Question & continwed

(f) The diagram above shows two regular hexagons joined to both sides of a circle.
The comer of the hexagons meets the circle at its centro. The side tength of the
hexagon is 5 cm. Find the exact perimeter of the resulting shape.

TN

End of Question 8




Question 9 (15 marks) Start a new writing booklet for each question,

(a) Tive people enter a railway carriage in which there are 8§ empty seats. Below is a
diagram showing the layout of the seats.

@liElel
U

ol
L

In how many ways can they take places if!

Direction
carriage is
travelling.

(i) Any person can sit in any seat?
(ii) Tf one of the passengers, Chloe, sits in a comer?

{iif) Chloe sits with her back to the engine while her friend, Vicki, sits facing
the engine?

ix

(b) (i) Show that J:_s‘mz xdy= %(fr +2)
Kl

(ii) Hence or otherwise find the volume of the solid of revolution formed

. . . z
when the curve y=1+4sin2x is rotated about the x -axis between x i 3

and x= %t Give your answer correct to 3 significant figures.

Question 9 continued

(¢} Tnphysics and geometry, a catenary is the curve that an idealised hanging chain or
cable assumes under its own weight when supported only at its ends. The diagram
below sliows the region beunded by the catenary, the x -axis, the y -axis and the Tine

x=1.
X
" The equation of the catenary is given by y= £ Ze
(i) Find the exact area of the shaded region. 2
(ii) Using Simpson’s rule with three function values, find an 2

approximation to the shaded area correct to 2 decimal places.

(iii) Hence deduce that ¢ = 2.7 comrect to 1 decimal place. 2

End of Question 9
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Question 10 ([5 marks) Start a new writing booklet for each question.

I :
(@) Bvaluate Ll.'[_;lal

sin2x

X

(b} Prove by mathematical induction 77 +3nx7" -1 is divisible by 9 for all positive
integers n.

{¢) The points P(Qap,apz)and Q(2aq, aqz) lie on the parabola x* =4qy.

2= day ¥
A
O(2ag, ag’)
P(2ap, ap”)
7 0 x

The variable chord PQ is such that it is always parallel to the line y = 2x.

(M
@

(iid)

()

Show that p+g=4.
Show that the equation of the normal at P is x+ py = 2ap + ap’.

The normals at P and ¢ intersect atR{f[‘pq(p.]_q), 2a+a(p’ -i-pq+q’)).

Find the locus of R. (Ignore any restrictions),

Find the domain of the locus of R.

10~

L)

(Juestion 10 continued

(d) Consider the pair of simultaneous equations

G

y=sinxcosx
y=mx

Suppose n1 is positive. By sketching, or otherwise, find any restrictions
on m so that it will have a unique simultaneous solution.

Suppose m1 is negative. Show that the pair of equations have a unique
simultaneous solution if m < cos @, where # satisfies the equation

tand =48 for 1r<9<3?ﬁ.

End of paper
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2015 SBHS X1 Task 2 Section | Solutions 4 Four female and four male athletes are aranged in a row for the presentation of prizes. In

how many ways can this be done if the males and females must alternate?

1 Seven people are to be seated around a circular table. If two particular people must be . et
seated together, how many seating arrangements are possible? 2x4lx4)
41x 5!
7N 71 0y 2x4!Ix5l
5ix2
©  6lx2
o o
5 Which diagram best represents the fanction y=sin(sinx)?
(A) ®) y
2 1t is known that an approximate root to the curve y=e” —3x7 js x=3.8. Using Nowtons

Methed of Approximation with one application what is an approximation of the root?

Round your answer correct to 2 decimal places. / g /
. X / =x
x=3.74 : / / '

(B) x=422
© x=-12.06
D)  x=370

© y y

3 What is the amplitude and period of the graph y= 2:1'(:05(2.1: + i;_) ? /\

. > x
(A) amplitude =2 and period =7 \/

amplitude =27 and period =~
() amplitude =27 and period =2
(0} amplitude =2 and period =2
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What is the valug of E” T 1;; in simplest form? C \
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What is the derivative of y=3""'2
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(,@ mvﬁf = 3360 Wa?jo 3'
() = x4 = 1920 wayol/

Q8(a} For the most part students either did all correctly aor all incorrectly. Errors included
using combinations or using nl Instead of *F,

(b}{i} Mostly carrect. Some errors with signs of trig functions.




{ii} Again mostly correct. Errars tended to be arithmetic.
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{c) (i} Done well.

(i) bone well

(it} Most equated (i} and {ii} to get equation. Most errors Involved using the value of e from
the calculator In order to solve the equation to find e




QIOYI12Ed 1 Task 22015
The mean score for this question was 7.15/15
(a) Most sfudenis were able to receive full marks,
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{b) Most students found this Mathematical Teduction

question difficult. Tdentifying an appropriate way to
use the S(k) expression was difficult.
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{c) (i) Most students were able to receive full marks
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(c) (It} This part was done well.
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{c) (iii) Sfudents who remembered thatp +g=4
usually did well in this part.
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{c} (iv) No students received marks in this part.
Again it was useful to remember thatp+g=4.

(M o~ —ka by

= -—Z-i-c\?{‘f"r)

fo. ke getit ®

Pt
Tn,\?pv(' ety  wwha— ’F =2 = c?

r—"-?; p<z {arst ‘}72)
xw? i v oz —ee
x ==y (rry) e R S e T
g = antlprpy )




(4) () A number of students realised that the tangent at
the origin was important in this question but did not
then deduce that »r = 1 was the lowest value of 1 that
would give the required result.
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() (i1} This part was poorly done; possibly studeats
had run out of time at this stage of the paper.
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