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General Instructions

Working time — 90 minutes.

Reading Time — 5 minutes.

Write using black or blue pen.

Board approved calculators may

be used.

All necessary working should be
shown in every question if full marks
are to be awarded.

Marks may not be awarded for mess
or badly arranged work

Hand in your answer booklets in 3
sections. Section A (Question 1),
Section B (Question 2) and Section
(Question 3)

Total Marks- 76

» Attempt questions 1 —3

» All sections aréNOT of equal
value.
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Certificate



Total marks - 76
Attempt Questions 1-3
All questions are NOT of equal value

Answer each SECTION ina SEPARATE writingy booklet.

Section A
Question 1 (22 marks)

{a) Differentiate the following:
i) fan2x

ii)

n
] —

i) In(i-2x)

iv) sin’(3x)

(b) Find the following:
1) jcos idx
’ 2
iy  [eax
i) [ eotxdx

) f 3x.e” dx

sin2x

(c)  Find lim

x—o X

(@ 1) Show that the equation x.lnx —1=0 has a root between
x=land x=2.

i) Using x =2 as the first approximation, apply Newton’s

method once to obtain a better approximation of this root.

(correct to two decimal places)

Marks

1]

()

[ 2]



(e)

2x+1_2 3
x+2 x+2

1) Show that

. . 2x+l
1) Hence or otherwise, find the exact value of ( %dr .
Jo X+

End of Section A



Section B (Use a SEPARATE writing booklet)

Marks
Question 2 (28 marks)
(@)  Consider the function f(x) =log (3x-6)
i) State the largest possible domain of f(x). 1
i) Sketch the curve y = f(x). p
1) Find the equation of the normal to the curve at 3

the point where x =4

()

{1.3)

Given that the equation of the above curve is of the form 2
y =acos(bx) find the values of g and &.

(c) Consider the function f(x) =xe™

i) Find the coordinates of any stationary pomts and p4
determine their nature.
i) Show that there is a point of inflection at x =2 2
i) Hence sketch the graph of y = f(x) showing all essential 3
features.
@ O  EBvaluate [Tsin®3udx 3
1-cos2h

i) Show that hm i ———= 2 2



(e) MN is a tangent at R and PQRS is a cyclic quadrilateral.
PS is parallel to QR and QT is parallel to SR

Prove that:
i) QR bisects ZPQT

ii) MN | PT

® Prove by Mathematical Induction that 2™ +3 is
divistble by 7 for all positive integers n=1.

End of Section B



Section C (Use a SEPARATE writing booklet)

Marks
Question 3 (26 marks)
{a) An eight-person committee is to be formed from a group of 10 women
and 15 men. In how many ways can the committee be chosen if the
committee must contain:
1) 4 men and 4 women i
i) more women than men 2z
1) at least 2 women 2
(b) Using the results
d{e’sin ,r) . ..
—— L =¢'cosx+e sinx
dx
(f(e’ cos .::) . ..
and ———~ =¢"cosx—¢ sinx
dx ‘
evaluate f T cosxdx 2
a
(c) A car can hold six people, three in the front and three in the back. 2
Only two of the six people can drive. In how many different seating
arrangements can they complete the journey?
(d) The portion of the curve y =sinx + cosx between x =0 and .r:%is 3
rotated about the x-axis. Show that the volume of the solid of revolution
generated is g(fz +2) cubic units.
() Using a first approximation x, = O, show that the second approximation, 2

X, is such-that |, |> Jx,| when using Newton’s method to obtain the zero
of ifx



®

(®

®)

Prove by Mathematical Induction that
sin2nx
2sinx

COSX + €083x + COS5X + .....+ cos(2n —1)x =

for n =1 (where n is an integer).

1
Ify= E(e” —e"), prove that x =10ge(y+ J}rz +1 }

ABCD is a cyclic quadrilateral. The diagonals AC and BD intersect
at right angles at X. M is the midpoint of BC. MX produced meets
AD at N. Prove that:

i) ZMBX = 2 MXB

it) MN is perpendicular to AD

End of paper



SYDNEY BOYS HIGH

SCHOOL
MOORE PARK, SURRY HILLS

2005

YEAR 12

ASSESSMENT TASK #2

Mathematics Extension 1

Sample Solutions

Section Marker
A AMG
B FN
C EC




d@) 1) Y
0 © e =2 peet Lo | |
Q ( &‘%«/2)6» =2 pec LK{D A j\é@g% ck’x @
(\D y{ ( \ _—d — % ,

=% ¢ = 2 qo~x + C
dc \ € ) Ay \ g

~X @j‘ I~en -l =%
_ e ¥ Oy — L€ +C
2© SN

v2 ", {;B K
2.
. A = A 4w +C
Wd w1 A R 2
e = | X@(\-ZM\L(W) S‘gﬁ(., 67‘ ohe = 'zjlx e dx
\‘1»51 b |
3
= 4 €
— 7_( /z)f <2 A “/5
L%)?‘
O/{Mu\ A 2w T AAMLK
ti @ A—r0 ,,ch ‘%70 | Z,yg
\ e =D Jow A U
: - u29 f—t’/\’
W d .

M FL(’%A) @/LM\C& l\i W ln, A U0 o x*‘?%
A co5(3%) @47319/“" | = x|

e Kém) | = ]
) L |

S

{




&hi Condel
By x. Amr —1 =0

WDhew M=) Loz Vol =1

-
= %0~

o

Whew =2 LS = 2Ainl—I

= 0.5%
Aj»% e b CM’WZ\«M
Oend. Aoth M 4’\/\,;,&
B Ve C\ 1] ;Zj
() 4wy =6 A =)
) = -2
j (<) o

_ \JrJ{wK,

Nm 2,72, 6(;
Tl

+ 1 Janc

ot 270
_ 72— 4w
e
_ 2!
WA
= 17

3

O 2o - 2t 3
= 20v8) -3
xi—l
- i XAL 3
’ML

= V% -nBAW'(-'M“ﬂ
= ( 7-3An3) — |

_ A
(ofs,m/

= 2 - 3_/{4-’\ } *3/{“‘1

A 7
=2+ 33



QUESTION 2

@a
(i)

(i)

(i)

)

3x-6>0
x>2

dy 3

dx 3x-6
gradient of tangent = 1

x-2

gradient of normal = - x+2
atx=4 gradof normal =-2and y =log,6
eqn. of nomalis y - log, 6 =~2(x —4)
2x+y-8-In6=0

2%
riod = —=8
pe b
b_Jt

4
3 =acos(b x1)

y=xe*
’ - -
y=e"-xe

y'=e7(l-x)

y" =e‘x _evl + xg—x
Y= (-1-1+x)
Y =€t (=24 x)

&)

@

! LJ 1 "
y =Owhenx=1andatx=1y"=—(-1),y" <0
e

.". max. turning point at x=1
y'=Owhenx=2,

@

y"<Owhenx=1and >0whenx =3 (lxl)
: e

. change in concavity- point of inflexion at x=2

@
@

(il

let £/TQR=1a

£ QRS = a(altemate £)

£ PSR =11- a(cointerior)

£PQR = a(opp. £ in cyclic quad)
so PQ bisects £PQT

Join PT

from (i) PQR = £PTR =a (angles on arc PR)

£RQT = £TRN = a{ £in opp. segment)
$0 PT|MN as £PTR= £TRN (alt. £)

When n=1,2""4+3=7
Statementtrue for n =1

Assume statement frue for #n =k
2% 4+ 3=7A where A is a positive integer.

fn=k+1

2260432 2% %2’ 43

8(7A-3)+3

2°6D1 4 3 is divisible by 7

56A - 21 which is divisible by 7

If the statement is true for n=k; it is true for n=k+1. So, by
Mathematical induction it is true for any integer n =1
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