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2015 HSC ASSESSMENT TASK 2

Mathematics
Extension 1

General Instructions

Working time — 55 minutes

(+ 5 minutes reading time)

Write on the lined paper in the
booklet provided

Write using blue or black pen
Board approved calculators may
be used

All necessary working should be
shown in every question

Each new question is fo be started
on a new page.

Class Teacher:

(Please tick or highlight)

O MrBerry
O Ms Ziaziaris
O Mr Zuber
O Mr Ireland
O Mr Lam
O MrLin

Student Number:

(To be used by the exam markers only.)

Q“fj;”“ 1-5| 6 7 8 9 |10 | 11 | Total | Total
%

Mark - - — — = - - — Thn
5 7 10 4 8 7 6 47 100




MULTIPLE CHOICE

Select the alternative A, B, C or D that best answers the question and indicate your
choice by shading the appropriate letter.
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Objective Response

Mark your answers on the multiple choice box on the opposite page. Marks
log,, 8
O8n° is equal to: 1
log,, 2
(8) log,, 4 (®) log,, 6 © 3 D) 05
2 The derivative with respect to xof logvx* —1 is: 1
X b X X
(A) (B) — © ——— (D) —=—
x* 1 x -1 2(x" =1 20x% 1

5 . .
3 Theareaunderthecurve y=—— ,for I <x < e’ ,is rotated about the x-axis.

Jx

The volume of the solid generated is: 1
(A) 157 cubic units (B) 257 cubic units
(C) 287 cubic units (D) 757 cubic units
1 X
4 Ifj - dx =log, K, then K equals: 1
s I+e
+1 e+1)’
(W) 1+e (B) e © < m €

5 Consider the graph y =2" + ¢, where c is a real number. The area of the shaded

rectangles is used to find an approximation to the area of the region that is bounded by
the graph, the x-axis and the lines x =1 and x=5.

y

2 X

If the total area of the shaded rectangles is 44, then the value of ¢ is:

14 7
(A) 14 (B) -4 © = (D) 5 1



Extended Response
Write your solutions in your exam booklet, starting a new page for each Question.

Marks

Question 6 (7 marks)
(a) Find the coordinates of the point on the curve y = 2¢** +1 where the

tangent is parallel to the line 12x— y+1=0. 3
(b) Solve the equation log,(2x—1)+log,(x—4) =2 | 3
(¢) Write down the domain of the function f(x)=./—log, x 1
Question 7 (10 marks)
(a) Differentiate each of the following with respect to x.

(i) x’e™ 2

(ii) \/;T 1

3+2x
(i log, () 2
(b) Find:
_ 3x
() J-4+x2 dx 2

(i) [Ve dx 1

(iii) [xe” dx )



Marks
Question 8 (4 marks)

(i) Prove using mathematical induction that

(1><2)+(2><3)+(3><4)+....+n(n+1):%11(71+1)(11+2), forintegers n=1. 3

. I I
(i) Hence evaluate hm—32k (k+1) 1

n—0w 1 g

Question 9 (8 marks)

o
e’ +1’

Given that f(x) =

(i) Find the first derivative of f(x), and hence show that ¥y = f(x) isa

monotonic increasing function for all x. 2
(i)  What is the behaviour of f(x)as x —> o and x — —0? 2
. e’(l1-¢”)
(iii)  Show that the second derivative of the function is W and hence
e
find the coordinates of any points of inflexion. 2

(iv)  Sketch the graph of ¥ = f(x), showing any intercepts, turning points,
inflexions, or asymptotes. 2

Please turn over for final questions >



Question 10 (7 marks)
(@)

/ ? o€

Find the area enclosed by the curve y = loge(x —1), the coordinate axes, and the

line = loge 2 (see diagram). 3
(b)
(i) Differentiate y = x”logx 1
e
(ii) Hence evaluate J.X logx dx 3

1

Question 11 (6 marks)
Two functions, f(x)=a" and g(x)=1log, x, are drawn on the same axes so that they

touch on the line ¥ = X (see diagram). Note thata > 0.

7
,
.
.
s
e
.
e
7
k~/

(i) Show that at the point where they touch a*x Ina =Inx. 1

(ii) Write expressions for f'(x) and g'(x). 2

(iii) Hence find the coordinates of the point of contact of y = f(x) and
y=g(x). 2

(iv) What is the value of a7 1

END OF EXAM



STANDARD INTEGRALS

, 1 :
jx'a’x =—x"" nz-1, x20, ifn<0
n+1
1
J‘-dx =lnx, x>0
x
ax 1 ax
je'dx =—e", az0
a
|
Jcosaxd,\' =-—sinax, a #0
a
: 1
j‘smaxa’x =——cosax, a#0
a
2 1
Jsec*axdx =—tanax, a#0
a
1
Isecaxtanaxdx =—secax, a#0
a
1 1 a4 X
J. s dx =—tan”" =, a#0
a” +x a a

. X
=sin” —,a>0, —a<x<a

1
d‘

J'»:;ljdx :In(x+\/x2—~a2) x>a>0

J‘_\/;—z%;;;dx :ln(x+m)

NOTE: Inx=log,x, x>0



20/5 Vi2 X. T2

Sujﬁes ted Solutions

4

/Dj g - 3 /0j2 =3 <C>
/Oj 2 /sz

Ax = 2%
el
53
\/= T j % Ax
] e’g
= 25w [bex ] = IS (>)

Area rec*anglef = (,2’+c) + (2.2+c> 1—[23{{)
@)
= 2+4+ T+ +4C

= 230 4 YC
be = 14, ez i (D)
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@ Y= 263&4-*/

21
3/: é&
Alﬁo/ as y*= (22 + ] =12
3%
Le = 12
£ ¢
e = 2_ o = "(/nz“

(k) /033 (296 'I> + /033 (x-4) = 2
log, [(ZX-«)(x—q)] =2
2z ) (x-4) = 7
227 ~9x -5=0
(2% +i)(x-5 ) =©

x = ’2’— Ov X = 5
Bt Iog, (31 net dehined,
oo x=5.
©  $e0)= JTig
19
1\ » Dy D<= 2.
-2 X
Y= -"/0?7‘

Fo/' this
\/ €7ua(i7‘b

NI
Coo—rx t./zak



Aols  Ti2 X0 T 2

(a)(i)j': cheww

, / -4 X 2 2 -4z
LY e L3x o+ x- -7

78’@”%(3”%)
@ - J/ (6 )

U{f) 9': An ( 34—1:()
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2o/5 Yie XJ T.2

(» When n=1:

LHS = J(1+1) = 2

RHS = /f%/[[)(/-kl)/}@;‘z = LHS
A 7Lru€ ﬁr 03/

Assume true for =k
j-€. assume -2 A+ 23 4+ ..+ k[/"”):' é-K(K+I){/(+1)

Then wed have
24 23+t K(kt) + (KH)(Ier>)
= LKk (k42) r (kr)CE+2)
6% Qs§umfﬁbv\—

= (k+)(k+) [Jg.k + rj
= (k) (kD) - ép“dj
= Lo(k) (K12) (£+3)
if Frue for hok i e fov
Since e fov 3 b Pae for Nzl by
fhe fw;oéa 7 mathe nabal  indecchrion.

r):_k'f'/

n

AL

#3 k(/‘*f/) = Lim 37 (nﬂ)(n:?:) frowm ()
n- P ns3

C}f) A//VL
N P K=
i ntl . Nt
= Lim (—?1;’:,“ n ) )
h3

= Lim _3L./ a+i)d+%)1
N

= L
3

must
Sub ;n



Rois  Yiz X1 T2

fe)- e
o

e +

x

() .- JC//X); (6X+I)-@X L 6:(
(@z%/)L
2 3[/[’[) = @}C
(e+1) "™ v/

k4 2
Since € 7o for ald < e (@z@ >0 for A
JC[):) w V)’)Uy)afvvn\c /

{1x) >0 for el X
//)crea.fi/\zj‘
() x -
$x)y= _© . e =1 = Y
X

as x> =% es o0 - f(x) - o /
iy - e
e )"
o X K' 2'éz.[61+l)

S ) ) e - e TE
x 2.
@ 1)

= 6(_‘_1).61 — Qe
(ezH)ﬁ
= 69(—— é',m‘

Fuofyi:\j Q
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ooz

()~ contrnued :

for inflexions, £7x)=°

E4

e =/ x=e
y= 2
Tiﬂt" x ~bn 2 O A &
-2)
$7)| )09 o
e G
+ O B
Chavge of toncarrily
i CO} _2(:) js jn Flexion .
U\() AY

[ e
Correct la,bedfﬂj,
bofh asy m}){vk‘f,
Ac y-—:?»f- fov

fcll na, kS

AV

I
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both
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Yp o oy=q” L=

Y= leg,z

(1) when ‘/’hefj %vucA/

i fmy- " )

S S 7% B A
g[) 34 I g ) dna - X
(1) They ouch on =%, Feg’ =]
Since :fl/i) =/ /L\na. Qx =/ - ax: [
A a
X j/hx, .
= - w1
b a -y (Forn )
] i, Anx o Az =
=&
§0 laoinf CM‘{'QCI ) Ce,e).
(V) Since g’(e)=/ . _I o
a-€
3
. MQ: é. . a= 66

a = log,*

= An<Xx
An a

25 dna = An X

fz)= Ana - @

/

(Gthar routts Jussctig possible)
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