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7. The diagram below shows the graph of the function y = f(x). 

y 

2 

-4 -3 -2 -1 -2 3 4 

-4 

-6 

-8 

Which diagram represents the graph of i = f(x)? 

(A) (B) 

y 

8 

6 

4 

2 

X 
-4 -3 -2 -1 

-2 
2 3 4 -4 -3 -2 

-4 

-6 

-8 

(C) (D) 

y 

-4 -3 -2 2 3 4 -4 -3 -2 

-4 

-6 

-8 

-1 

X 

8 

6 

-2 

-4 

-6 

-8 

8 

6 

4 

2 

-4 

-6 

-8 

y 

X 
2 3 4 

y 

3 4 
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9. A mass of 1 kg is released from rest at the surface in which the retardation on the mass is 
proportional to the distance fallen (x). The net force for this motion is g- kx Newtons, with 

the downward direction as positive. 

10. 

The mass will have constant velocity after falling how far? 

(A) 
g 

k 
(B) 

c 

2g 
k 

A 

(C) 
kv 

g 
(D) 

E 

2g 
kv 

In the diagram above, all equal angles are marked and AFE is a straight line. 

Which of these statements is INCORRECT? 

(A) A circle may be drawn through A, B, Hand F with diameter BF 

(B) The points B, C, D, Fare concyclic 

(C) A circle may be drawn through D, F and H with tangent AE 

(D) A circle may be drawn through B, H, D and F with tangent AE 
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Question 12 (15 marks) Start a new booklet 

(a) P is the point on the argand diagram representing the complex number Z= 1 +i, 

Q = iZ, R = -Z and T = _.!_ . z 

(i) 

(ii) 

Find the values of Q, R, and T, expressing each in the form x+iy 
with x andy real. 

Locate P, Q, R and Ton the argand diagram. 
What is the best description of quadrilateral PQRT? 

(b) On the argand diagram, let A = 3 + 4i and B = 9 + 4i 

(c) 

(d) 

(i) 

(ii) 

(i) 

(ii) 

(i) 

Draw a clear sketch to show the important features of the curve 

defined by Jz- Aj = 5. 

For z on this curve find the maximum value of JzJ. 

On a separate diagram draw a clear sketch to show the important features 

of the curve defined by Jz- Aj + Jz - Bj = 12 . 

For z on this curve find the greatest value of arg(z). 

Express w = .J2-i.J2 in modulus-argument form. 

Hence write w 22 in the form a+ib, where a and b are real. 

Find the six sixth roots of -1 expressing each in the form x+iy 
with x andy real. 

(ii) Hence, or otherwise, find the four roots of the equation 

z 4 -z2 + 1 = 0. 

(iii) Indicate the solutions to part (ii) on the argand diagram. 

Marks 

2 

2 

2 

2 

1 

1 

2 

2 

1 
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Question 14 (15 marks) Start a new booklet Marks 

(a) The circle x 2 + y 2 = 16 is rotated about the line x = 9 to form a ring, i.e. a torus. 

When the circle is rotated, the line segment S at height y sweeps out an annulus. 

y 

I 
I 
I 

4 J) 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-4 4 I 
X 

x=9 
-4 

(i) Show that the area ofthe annulus is equal to 36;rr~16- i . 3 

(ii) Hence, find the volume of the ring. 3 

Question 14 continues on the next page ..... . 
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Question 16 (15 marks) Start a new booklet Marks 

(a) 

(b) 

A and B are two points on a circle. 
Tangents at A and B meet at C. 
A third tangent cuts CA and CB in P and Q respectively, as shown in the diagram. 

Copy, or trace the diagram into your answer booklet. 

Show that the perimeter of !J.CPQ is constant and independent of PQ. 

c 

3 

(n+l+xr+l 
Consider the function f (X) = n , X 2 0 where n ;::I is a fixed positive integer. 

(n+x) 

(i) Show that for x > O,f(x) is an increasing function ofx. 2 

(ii) Hence, show that (I + n: J" > (I<)" 2 

(iii) Deduce that ( n + 2 r+1 nn > ( n + 1 )2n+I . 2 

Question 16 continues on the next page ..... . 
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J cos axdx 

J sinaxdx 

J sec2 ax dx 

J sec ax tan ax dx 

STANDARD INTEGRALS 

=-1-xn+I, n:;t:-l;x:;t:O,ifn<O 
n+l 

= Inx, x > 0 

1 ax 0 =-e , a:;t: 
a 

1 . 0 =-stnax, a* 
a 

1 
=--cos ax, a* 0 

a 

1 
=-tanax, a:;t:O 

a 

1 
=-secax, a:;t:O 

a 

1 -1 X =-tan -, a:;t:O 
a a 

• -1 X 0 = sm -, a > , -a < x < a 
a 

NOTE: lnx =loge x, x > 0 
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HSC 
Assessment Task 4 

Trial HSC Examination 
Mathematics Extension 2-2014 

Section I - Multiple Choice Answer Sheet 

Student Name/Number 

Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely. 

Sample: 2 + 4 = (A) 2 

AO 
(B) 6 B. (C) 8 

co 
(D) 9 

DO 

• If you think you have made a mistake, put a cross through the incorrect answer and fill in the new 
answer. A. co DO 

• If you change your mind and have crossed out what you consider to be the correct answer, then 
indicate the correct answer by writing the word correct and drawing an arrow as follows. 

/correct A. B. co DO 

1. A 0 BO co De 
2. A 0 Be co DO 

3. A 0 BO co D• 

4. A • BO co DO 

5. A 0 BO ce DO 

6. A 0 Be co DO 

7. A 0 BO ce DO 

8. A 0 Be co DO 

9. A • BO co DO 

10. A • BO co DO 
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Year 12 
Question No.I! 

Extension 2 Mathematics 
Solutions and Marking Guidelines 
Outcomes Addressed in this Question 

TRIAL HSC 2014 

E8 - applies further techniques of integration, including partial fractions, integration by parts and 
recurrence fonnulae, to problems. 

Outcome Solutions 

(a) f cos' xdx= f cos2 xcosdx 

= f(I-sin2 x)cosdx 

= f(I-u 2 )du 

I u=sinx 

du =cosxdx 

u' 
=u--+C 

3 

. sin' x 
=smx---+C 

3 

(b) I= f ex cosxdx I u=e·' dv=c~sxdx 
du=e'dx v=smx 

=uv-f vdu 
I " =e' 

=ex sinx-f ex sinxdx du =e'dr 

=ex sinx-[ -ex cosx- f -ex cosxdx J 
=ex sinx+ex cos x-I 

21 =ex sinx+ex cosx 

ex(sinx+cosx) 
1= +c 

2 

4 4 
(c)--= 

4x2 -l (2x-1)(2x+l) 

A B 
--+--
2x-I 2x+l 

dv=sinxdr 
v = -cosx 

4 = A(2x+l)+B(2x+I) 

x=t ~ A=2 

X=-+~ B=2 

f _4_dx=f-2 dx-f-2 dx 
4x2 -I 2x-I 2x+l 

= Inl2x -II- lnl2x+ II +k 

=lnl2x-ll+k 
2x+I 

Marking 
Guidelines 

2 marks : correct 
solution 

1 mark: 
substantially correct 
solution 

3 marks : correct 
solution 

2 marks: 
substantially correct 
solution 

1 mark : correct use 
ofiBP at least once 

2 marks : correct 
solution 

1 mark: 
substantially correct 
solution 

Question II continued ... 

(d) f~x-l dx=J~. ~ dx 
x+l ..Jx+l ~ 

=f ~dx vx2 -l 

= --dx- --dx f ··x f I 

..fx'-1 ../x2 -l 

=.Jx2 -I - ln(x+../x2 -1)+K 

(e)(i) /, = f x" cosxdx 

=uv-fvdu 

I u=x" 

du=nrn-1dr 

dv=cosxdx 

v=sinx 

= x" sinx-n f x"-' sinxdx 

I u=x''-1 dv=sinxdx 

du=(n-l)x"·'dx v=-cosx 

= x" sinx-n[ -x"-1 cosx-(n -I) f -x"-2 cosxdx J 
=x" sinx+nx"-' cosx-n(n -I) f x"-2 cosxdx 

= x" sinx+nx"-1 cosx-n(n -1)1,_2 

(e)(ii) / 4 = f x4 cosxdx 

= x 4 sinx+4x' cosx-4(3)/2 

= x4 sinx+4x3 cosx-12[ x 2 sinx+2xcosx-2(1)10 ] 

= x4 sinx+4x3 cosx-I2x2 sinx+24xcosx+24f cosxdx 

= [ x4 sinx+4x3 cosx-12x2 sinx+24xcosx+24sinx J: 

2 marks : correct 
solution 

1 mark: 
substantially correct 
solution 

3 marks : correct 
solution 

2 marks: 
substantially correct 
solution 

1 mark : correct use 
ofiBP at least once 

3 marks : correct 
solution 

2 marks: 
substantially correct 
solution 

1 mark: 
meaningful progress 
towards correct 
solution 



Year 12 

E2 
E3 
E4 

Extension 2 Ivfath~~n1atics Task 4 Trial20!4 

questions stt~:;h as those involving conic sections 

I EG ideas of aigd)!'a and Cillcuiu~, lo ctei.ermiue the important features of the graphs of a wide vroriely of functionG 
E7 uses the 'i:edmiques of slicing and cylindrical shells to determine volurnes 
E8 applies furth~:,r techniques of integration, inducting patiial fractious, integration by parts ancl recurrCJ.1D? iorl!mtr1e, to 1Jroblems 
B9 --~---~!Qlpunicates <\bstrm'Lideas ::~nd ;-eJatiO!lShips u~ing approp1iate notatiou .:md logicaL :1r~nnen~_ . ---~----

OutcqJme I S•Jlutiom I IVIarldng Guideline§ ------r ------~---

E3 

Qu~sti!m liZ 
<1) 
{i) 

j P=l+i 

Q=iO+i) = +i 

R -= -·1--i 

(ii) 
J'jte 
(b)(i) 

2 2 

, _ (x-6) 2 (y 4)' 
Ellipse -----+-----c•l 

, 36 27 

(Jreatesl: argtunent is positive y axis ie 
'lt 

2 

2 1n.arks correct met.hod leading 
correct solution 

I mm-k sulx<tantia! 
correct 

tmvards 

2 marks both corr~ct ans·vvers 
I nwrk one correct answ;:;~· 

2 marb brJth corre.::t ans•N•:::rs 
lrnnrk one correct ans'.;ve:· 

2 nwd:::s both eorrec t ans~;vers 
lrm"trk one correct ans?ver 

---'------

_ _j 

I

I- ~~.fi-di 
= ,/( Fl)' + ( -J1)' = 2 

'I' , 

= ,,n _, r ---r;; 
\ -v2 

" '•"[( {if =~ 
:rr 

2 

rl)(i),(ii) 
z 6 ,-,-1 

:z! = 

' 

= --·-- -~ ;--
2 2 

Sir\ -J3 _ l 
-1=--+1-
6 ) 2 2 

Jj_ 
----r-

L - 2 

l7f \ J3 . 
------ I = --I--

) 2 2 

l mark one correct answer 

lmsrk correct solution 

2 marks correct method Jeading to 
correct solution 

lmark substantial towards the 
correcl 

marks conect m.ethod leading to 
correct solution 

lm.ark substantial towards the 
correct 

hniJrk correct solution 

-------------~-------------



a/~ 
PS=ePM 

~( x- 2)2 + y 2 = .J2~( x-1)2 +(y- y)2 

(x-2)2 + y 2 = 2(x-1)2 

y 2 =2(x-1)2 -(x-2)2 

x 2 - y 2 = 2 

x' y2 
---=1 
2 2 

for asymptotes 

y=x,y=-x 

m1 x m2 = -1 :. asympotes at 90° and rectangular. 

ii 

P( .J2 secB,.J2 tanB) 

dy dy dB 
-=-X-
dx dB dx 

.J2 sec2 B sec B 
.J2 sec B tan B tan B 

. tanB 
grad1ent nonnal m = --­

secB 

y-.JZ tanB =- tanB (x-Fz sec B) 
secB 

ysecB +xtanB = 2.J2 tanBsecB 

(iii) 

y = O,x = 2.J2 secB 

x = o,y = 2.J2 tanB 

T = (X,Y) = ( 2.J2 secB,2.J2 tanB) 

X 2 - Y 2 = (2.J2secB r -( 2.J2 tanB r = 8( sec2 B-tan2 B 

x'-Y2 =8 

I mark correct solution 

!mark correct solution 

!mark correct graph 

I mark correct solution 

2 marks correct method leading to 
correct solution 

!mark substantial progress towards the 
correct solution 

b(i) 
C1 =x' +3y' -l,C2 =4x2 + y' -1 

C1 =0, then x2 +3y2 -1 = 0 and ifC2 =0, then 4x2 + y' -1 = 0 

if P(x1,y1)is on C1 and C2 then 

x/ +3y1
2 -1=0 and 4x1

2 + Y1
2 -1 =0 2 marks correct method leading to 

x2 +3/ -l+A-( 4x2 + y' -1) =0 
correct solution 

!mark substantial progress towards the 

2 2 ( 2 2 ) 
correct solution 

X1 +3y1 -l+A 4x1 +y1 -1 =0 

:. Plies onx2 +3y2 -1+A-(4x2 + y' -1) = 0 

ii 

x 2 +3/ -1+A-( 4x2 + y 2 -1) = 0 

x 2 (1+4A )+ y 2 (3+A-) =1+A. 

x2 )+4A- +y'x3+A- = 1 
1+A- 1+A-

1+4Ax3+A->0 
2 marks correct method leading to 

correct solution 
1+A- 1+A- I mark substantial progress towards the 

(1+4A)(3+A-)>0 correct solution 

A->-_!_ 
4' 

A-<-3 
(c) 
(i) 
1etP(x) = (x-a)"Q(x) 

P'(x) = (x-a)"Q'(x)+ n(x-a)"-1Q(x) 

P'(x) = (x-ar-1 [ (x-a)"Q'(x )+nQ(x )] 
!mark correct solution 

:. P'(a)=O 

(ii) 

P( x) = 18x3 +3x2 -28x+ 12 

P' ( x) = 54x2 + 6x- 28 = 0 

2(3x-2)(9x+7)=0 
2 marks correct method leading to 

correct solution 

P(%)=18(%)' +3(%J -28(%)+12=0 

!mark substantial progress towards the 
correct solution 

(%)x(%)xP=- ~~ 
3 

P=--
2 

(d) 
If a is a root of 2x3 - x 2 + 3x + 5 

then 2a3 -a2 +3a + 5 = 0 

~- ...!_ + i + 5 = 0 will have roots _!_ etc 
x3 x 2 x a 2 marks correct method leading to 

since 2a3 -a2 +3a+5 =0. 
correct solution 

!mark substantial progress towards the 

:. P( x) = 2- x + 3x2 + 5x3 is the desired polynomial. correct solution 



(b) 

I 

I 

(i'l 

(b) (iii) 

F~ma=mi 

SuDstantial pro;;,Tes:: toTvurds 
sD~uti.on. 

} .• :~v~nll 
Cor.rer:.t grar•h 

!:h,;:bs'2antl2J prog~·ess tmv.-;trds: 
so~u~ion. 

I Av,r~nlll l 
I C01wct solution 

/!~\~rm:.-:1 2 
Corre.:;·i. soh1tion 

soin~ion. 

A?m:r.i;::2 
Correct ::elution 

l.:Xl'ilnli :1 
Substcm:tiai progrr~3s tow8.n:;s 
soh.Ttion. 

(a) (iv) 

(b) (iv) 

!-'J..w2rc?, 1 
S·ubsto.r,ti<J !}WgresS 'LO'<;·,rm:6s 
S0lu1iD1"!.. 

Correct graph 

A·:.,;~!nll 

su·~-~;tanti<:ll yrogre;33 [;Jwards 
solution. 

A"'.!l1niZ 
Ccn-~ct solution 

Subs•antiai progress to\?ards 
2oiution. 



Year 12 
Question No.l6 

Extension 2 Mathematics 
Solutions and Marking Guidelines 

Outcomes Addressed in this Question 

TRIAL HSC 2014 

E2 - chooses appropriate strategies to construct arguments and proofs in both concrete and abstract settings 
E9 - communicates abstract ideas and relationships using appropriate notation and logical argument 

Outcome 

E2 

E2,E9 

Solutions 

(a) 

PQ = AP + BQ (tangents drawn from Pare equal, and 
tangents drawn from Q are equal) 

Now, perimeter of t:..CPQ = CP + CQ + PQ 

=CP+CQ+AP+BQ 

=CP+AP+CQ+BQ 

=CA+CB 

(PQ=AP+BQ) 

Which is constant and independent of PO. 

(n + l+x)"+1 
(b)(i) /(x)= ,. 

(n+x) 

'(x) = (n +l)(n +1 +x)"(n +x)" -n(n+x)"-1 (n +l+xr 
f ( )~ n+x 

(n +l+x)" (n +x)"-1 [(n + l)(n +x)-n(n + 1 +x)] 

(n+x)2
" 

_ (n+l+x)" (n+x)"-1 [x] 

- (n+x)2n 

(n+l+x)" x = 1 > 0 for x > 0, as n <: 1 
(n+x)"+ 

:. f ( x) is an increasing function 

Marking 
Guidelines 

3 marks : correct 
solution 

2 marks: 
substantially correct 
solution 

1 mark: 
meaningful progress 
towards correct 
solution 

2 marks : correct 
solution 

1 mark: 
substantially correct 
solution 

E2,E9 

E2,E9 

E2,E9 

(b)(ii) f(x)> /(0) (as f ( x) is an increasing function) 

(n+l+x)"+1 (n+1)"+1 
>---

(n+x)" (n)" 

(n+l+xr (n+x)" 

( + (n+l)":1 ) 

(n+x) 
-'------'7--- > ---

(n+lr1 (n)" 

(I+ n:J+I >(1+~)" 

(b)(iii) (I+ n:J+I >(l+~J 

( 1 )"+1 
( ) )" 1+-- > 1+-

n+l n 
(subx=l) 

(n;::~r~ >(n;rJ 

( n + 2)"+1 n" > (n + l)"(n + If1 

(n+2)"+1 n" >(n+1)2" +1 

(c) (i) r lnxdx "'~[In 1 +Inn+ 2(ln2 + ln3 + ln4 ... + In(n -1)) J 

=~[In 1 +Inn+ 2In(2.3.4 ... (n-l)) J 
1 

=-Inn+ In(2.3.4 ... (n -1)) 
2 
1 

=-lnn+ln(n-1)! 
2 
1 

=-Inn -lnn+lnn +ln(n-1)! 
2 

1 
= ln(n)!-z-lnn 

(c)(ii) ~(xlnx-x) = l.lnx+_!_.x-1 
dx X 

=lnx 

f!nxdx = [xlnx-x];' 

= [n Inn -n ]-[llnl-1] 

=nlnn-n+l 

(iii) Trapeziums lie under the curve, so (i) is an underestimate. 

i.e. lnn!-_!_lnn<nlnn-n+I 
2 

Inn!< nlnn+_!_lnn-n +1 
2 

Inn!<( n+~)lnn-n +1 

2 marks : correct 
solution 

1 mark: 
substantially correct 
solution 

NB: this solution require.~ the 
use of part (i) to obtain 
mark.¥ ... (hence ... ) 

2 marks : correct 
solution 

1 mark: 
substantially correct 
solution 

2 marks : correct 
solution 

NB: n fimction values means 
(11 -1) strips (applications) 

1 mark: 
substantially correct 
solution 

2 marks : correct 
solution 

1 mark: 
substantially correct 
solution 

2 marks : correct 
solution 

1 mark: 
substantially correct 
solution 


