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Section I 

10 marks 
Attempt Questions 1-10 
Allow about 15 minutes for this section 

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

1. The velocity of a particle moving in simple harmonic motion along the x-axis is
given by 2 260 8 4 .V x x= + −

What is the centre of motion?

(A) 5x = −

(B) 3x =

(C) 1x =

(D) 60x =

2. The diagram shows the complex number z in the fourth quadrant on the Argand diagram.
The modulus of z is 2.

Which of the points marked A, B, C or D best shows the position of  1 ?
z

(A) Point A

(B) Point B

(C) Point C

(D) Point D
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3. Which expression is equal to 3 2tan sec ?x x dx∫
(A)

4tan
4

x c+

(B) 4tan x c+

(C)
5 3tan tan

5 3
x x c+ +

(D) 5 3tan tanx x c+ +

4. What value of z satisfies 2 7 24 ?z i= +

(A) 4 3i+

(B) 4 3i− +

(C) 3 4i− +

(D) 3 4i+

5. Consider the complex, non-real cube roots of unity w and 2.w
What is the value of ( )( )2 21 1 ?w w w w− + + −

(A) 0

(B) 1

(C) 2

(D) 4

6. What is the size of the acute angle θ  between the vectors 2a i j k= − −
  



 and 2 2 ?b i k= −
  

 

(A)  
6
πθ =

(B)  
5
πθ =

(C)  
4
πθ =

(D)  
3
πθ =

2 
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7. A particle has initial velocity 12 ms .i −



 At time t seconds it has acceleration 

( ) 22 3 cos ms .
2 2

t i t jπ π − − +  
 



 

When is the particle at rest? 

(A) Never.

(B) At time 1t =  second only.

(C) At time 2t =  seconds only.

(D) At time 1t = and 2t =  seconds.

8. A 10 kg box on a plane inclined at an angle of 30°  to the horizontal is undergoing
uniform acceleration of 1.5 m/s2 down the plane.
Take the acceleration g due to gravity to be 9.8 m/s2.

What is the magnitude of the frictional force resisting the motion of the box? 

(A) 34 N

(B) 64 N

(C) 70 N

(D) 100 N

9. The points A, B and C are collinear where , 3 and 2OA i j OB j k OC i aj bk= − = − − = + +
  

   

  

 for 
some constants a and b. What are the values of a and b? 

(A) 1 and 1a b= − = −

(B) 1 and 1a b= − =

(C) 1 and 1a b= = −

(D) 1 and 1a b= =
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10. Which diagram best shows the curve described by the position vector

( ) ( ) ( ) 5sin cos for ?
4 4

r t t i t j tπ π
= − ≤ ≤

 



(A) (B) 

(C) (D) 

4 
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Section II 
90 marks 
Attempt Questions 11-16 
Allow about 2 hours and 45 minutes for this section. 
Answer these questions in the Answer Book provided. 
Your responses should include relevant mathematical reasoning and/or calculations. 

Question 11 (17 marks)   Marks 

(a) Express 
3
42 2

i
e

π−

 in the form .x iy+  2 

(b) A particle starts at rest from the origin and moves in a straight line such that its 2 
displacement x metres at time t seconds is determined by the equation 25 .x x= −

How long will it take for the particle to first return to the origin?

(c) Consider the two points ( )3, 3, 3A  and ( )3, 3, 3 .B −

(i) Find .AB


1 

(ii) Find .AB


 1 

(iii) Find .AOB∠  Give your answer correct to the nearest degree. 2 

(d) The function ( )f x  is defined by

( ) ( )( )( )
6 4 .

1 1 2 3
xf x

x x x
+

=
− + +

 

(i) Express ( )f x  in terms of partial fractions. 2 

(ii) Hence, or otherwise, find
( )( )( )

3 2 .
1 1 2 3

x dx
x x x

+
− + +∫  2 

(e) (i) Find the two square roots of 2i, giving the answers in the form ,x iy+ 2 
where x and y are real numbers. 

(ii) Hence, or otherwise, solve 22 2 2 1 0,z z i+ + − =  leaving answers in 3 
the form .x iy+

End of Question 11 
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Question 12 (15 marks) Marks 

(a) PQRS is a parallelogram. Given that 2 3 4PQ i j k= + −


 



 and 5 2QR i k= −


 

(i) Show that PQRS is a rhombus. 2 

(ii) Find the exact area of PQRS. 3 

(b) Evaluate
1

32

2
0

.
1
x dx

x−∫  4

(c) Prove by mathematical induction that 23 3 2 1nn n− ≤ −  for 7.n ≥ 3 

(d) Use the t-formula to evaluate
2

0

.
3 cos

dx
x

π

−∫  3 

End of Question 12 

6 
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Question 13 (14 marks) Marks 

(a) A particle is initially 2 metres to the left of the origin, moving to the left at a speed 3 
of 3 m/s. The acceleration of the particle is given by 3,a v v= +  where v is the velocity
of the particle.
Find an expression for x, the displacement of the particle, in terms of v.

(b) Consider the statement “If Sally studies, she will pass the test.”

(i) Write down the converse of the statement. 1 

(ii) Write down the contrapositive of the statement. 1 

(c) (i) The complex number z is such that ( ) 1 1arg 2 tan .
2

z i −+ = 2 

It is given that ,z x iy= +  where x and y are real and 0.x >  
Find an equation for y in terms of x. 

(ii) The complex number z satisfies ( ) 1 1arg 2 tan .
2 2

z iπ −−
≤ + ≤ 2 

The region R is the locus of z. In your answer booklets, sketch the region R 
on the given Argand diagram. 

(iii) 1z  is the point in R at which z  is minimum. Calculate the exact value of 1 .z  1 

(iv) Express 1z in the form a ib+  where a and b are real. 1 

(d) The equations of two lines are ( )2 3 3 2r i j k i j kλ= + + + − +
    

 

 and  3 

( )11 4 3 2 .u i j k i j kµ= + − + − + −
    

 

Show that the lines intersect, stating the point of intersection. 

End of Question 13 
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Question 14 (16 marks) Marks 

(a) Two masses, 1M  kilograms and 2M  kilograms, are attached by a light inextensible  3 
string. The string is placed over a smooth pulley, and the mass 1M  rests on a smooth 
frictionless plane inclined at 30 degrees to the horizontal as shown. 
The mass 2M  is suspended vertically by the string. 

The mass 1M  accelerates down the inclined plane at 2 m/s2, and 210 m/s .g =  

Given 1 2 ,M kM= find the value of k. 

(b) Evaluate
4

0

1 .
1

dx
x+∫  3 

Question 14 continues on page 9 

8 

lOMoARcPSD|35984220



9 

Question 14 continued. Marks 

(c) A missile is fired from point O with speed V m/s at an angle α  above the horizontal

where .
4 2
π πα< <  The missile moves in a vertical plane under gravity where the

acceleration due to gravity is g m/s2. At time t seconds the position vector of the missile

relative to O is ( ) ( ) 21cos sin .
2

r t Vt i Vt gt jα α = + − 
  



 

(i) Show that the greatest height reached by the missile is
2 2sin

2
VH

g
α

=  metres 3 

and that when the missile is at its greatest height its angle of elevation 

from O is 1 1tan tan .
2

α−  
 
 

(ii) When the missile reaches a height of h metres its angle of inclination 3 

to the horizontal falls to .
4
π  Show that 22 cosec .h

H
α= −

(d) (i) Prove that ( ) ( )
0 0

a a

f x dx f a x dx= −∫ ∫ 1 

(ii) Hence or otherwise, to find the value of
0 2

sin .
x

x dx
e e

π

π

+
∫  3 

End of Question 14 
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Question 15 (15 marks) Marks 

(a) The cube roots of unity are represented on the Argand diagram below by the 3 
points A, B and C.

The points L, M and N are the midpoints of the line segments AB, BC and CA respectively. 
Determine a degree 6 polynomial equation with integer coefficient whose roots 
are the complex numbers represented by the points A, B, C, L, M and N. 

(b) (i) Differentiate ( )2
3
216 t+  with respect to t. 1 

(ii) Let
3

2

0

16n
nI t t dt= +∫ for integers 1.n ≥ Show that, for 3,n ≥ 3 

( ) ( )1
22 125 3 16 1 .n

n nn I n I−
−+ = × − −  

(c) A particle of mass m is projected vertically upward under gravity with speed u 4 
in a medium in which the resistance is mk times the speed, where k is a positive
constant.
If the particle reaches its greatest height H in time T, show that .u gT kH= +

Question 15 continues on page 11 

10 
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Question 15 continued. Marks 

(d) In the Argand diagram below, OPQ is a triangle which is right-angled at Q.
The point R is the midpoint of OP.

(i) If andOP z OQ w= =
 

 show that ( )1 1
2

OR ki w= −


 where k is a constant, 0.k >  2 

(ii) Express RQ


 in terms of w and hence show .OR RQ=




 2 

End of Question 15 
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Question 16 (13 marks) Marks 

(a)  

In the diagram, AB is a diameter of a circle with centre O and PQ is a chord of the 
circle that is not perpendicular to AB. The perpendicular from A to PQ is produced 
to the point H outside the circle. M is the midpoint of PQ and N is the point on BH 
such that .MN PQ⊥  Let , , and .OA a OP p OQ q AH h= = = =

   

 

 

 

(i) By writing OM


 in terms of and ,p q
 

show that the points O, M and N  2 
are collinear.

(ii) If  BN BHλ=
 

 for some scaler ,λ  express ON


 in terms of , and .a h λ
 

 2 

(iii) Hence, show that N is the midpoint of BH. 3 

(b) (i) By considering the graph of 1 ,y
x x

=  or otherwise, show that for all positive 3 

integers 
( )

1 2 21, .
1 1 1

k
k k k k

≥ < −
+ + +

(ii) Hence, use Mathematical Induction to show that for all positive integers 3 
2,n ≥

1 1 1 1 2... 3
1 1 2 2 3 3 n n n

+ + + + < − .

END OF PAPER

12 
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M athem atics Extension 2 Teacher’s Name?...............0c000eeeeees 

HSC Trial Examination 

Section I — Multiple Choice Answer Sheet 

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

Sample. 2+4= (A) 2 (B)6 (8 ()9 

A © B® CO D© 

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

A@ BM 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 qawine an arrow as follows. 
correc 

‘a 
mK BM CO DO 

10 A© BO C@ DO
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Section II 

90 marks 

Attempt Questions 11-16 
Allow about 2 hours and 45 minutes for this section. 

Your responses should include relevant mathematical reasoning and/or calculations. 
Extra writing space is available at the end of each question. 

Question 11 (17 marks) Marks 
370 

(a) Tt j . i 2 
Zz = - —_b-— ene eX A 8 

soya ane nran pevererevererannnreeresremnetmemmassqeanenouenanaanrin cara vesnenenconreseesnnmanen 2 | covre ct 
Or Seen L..JOne efor CO meme mee emer rere are r rere reese ss eese reassess ee eeeess ee EESES EHH EEE HEHE EEE EEE HEE EEE EEE EH ESE HEE EE EE EOD 

eee ee ee ee ee ee ee ee ry 

eee eee eee ee ee ee ee ee i eo 

eee eee eee ee ee ee ee ee ee ee ee eee ee ee ee ey 

eee ee ee ee ee ee ee ee ed 

eee eee eee eee eee ee ee ee ee eee eee eee ee eee ee ed 

Question 11 continues page 2
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Question 11 continued. 

(c) 

eee eee eee eee eee ey £ eee eee eee eee eee ee ee eee eee eee ee eee ee ee ee 

eee ee ee ee ee ay 

i i i 

—_ 2 
= TI 

Question 11 continues page 3 
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Question |1 continued. Marks 

(d) c 
(i) Gx+% _A » = aon 2 
Se re ee eee eee veeeeyp ees ee eeeeees ded feceeeeee OB cee 

Le“ CEE SY PE 
Oat M2. Ale (243) 48 2-9 (2x4. 3) 4.6 (2- D4!) 
WD ee Nccceeeeeees Wren. 2.7 2 =... 

ee bOQZ NOM ccc TQ TAB oon neaeG.. 2 | Correct 
» A=\ as = ) we C57 4 

Oem meee HHH eH HEHE EHH SEES HEHEHE SEH EE EEE EHHES HEHEHE HEHEHE EHH HEHEHE HEHEHE HEHEHE EHH OEE eT eee e eer eseee Too 

Lecce cece cece eee eebeebeeeebeeneee bebe OO eREE EERE EEE EEE EEE epieeEeEeseeeeeeseeeeeeseneeeeteteeeees of Jf 
6-14 4 ! L t — . 

1, Depeee eee Lecce ccc cece eee e ee ene egy cane pee eeaeeeesnetapggegeecDpeeeseeees Pe 
(2 “De Gx 3) cf mel 2243 Correct 

eee m eee earner eee seer eases ee essere eeeeeeeeeeeeesesesereseseseseseee® 

Serer eee eee eee ee eee ee eee ee eee eee ee eee eee ee ee eee ee eee ey 

(ii 2x42 de 2 bt bt -4# 2 
Sees Se re Cr as vecwenerrwcneinena v0 OG ve > ines Dee xan jax 

Xx =") (<4 ») (2x43) 

eee eee eee ee ee ee ee 

Pome m mere rere rere eee spe res eeessepeseseengeeeeessdesiecscesescspsceerseesesesgereservessresivosssses 2shiol@atpoge do decti|c to lead 3p S 
2 

ccnsasezapesesuscrarereyapereieroteroiezaveseseiereforeresaversserstoretntensverecerenenenarvensmnexereserese 10:8 a 42s ces cesses sas eess cee ss rmresnesumessesarei isis 2 | Coyrect 

TIT ac Ce ee CC Cr i re ae a ea ERCP SCOPE Ce / One 

ve ceccececeeccceeeeeanaeeeuneeseueuaaneeeeeeueueebseusebeeeeeeteeveseeeessesesevssueeeeeseceeeners <erfor 

eee eee eee ee ee ee ee ee eee ee ee ee ee ee ee 

eee eee eee ee ee ee ee ee ee ee ee eee ee eee ee ee ee ee 

Question 11 continues page 4
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Question 11 continued. 

(e) 

Marks 

2 Co “rect 

( one 

fast 

Co Wrec$ 

vcs CAD). SZ cece ccec ces eeesteseetesteseesesteseeneeneneeneenee 
coves a - be? 4 Zab s..2.b 0000... Reets..4tE cn. 

“ooeceeseuesussesees ate? =O. NEO ele 

ee ee ee 

secevscveseervwmve ene tet Boes Sci ecucsysesssannmnnsoswinnnrennopinmennesnenes 

og eH EI 

“occeueseeesees rn 

~2(2 * VB-4#(>(1-1t) 
(11) Z _ 

TEREPERERELPEPESESEPEET EEE TET eee ee VE Eee 

=2fz2 + FEL 2 

senses cascoraSintibdobsenanadna +4 es ee ee sina 

coceeceeettees SEE SSF aaa ti 

scaurtsnsyssa0ob messSnReeerTTITA pe ececeeeecsceentsseeenssnnsseeeesnatane 

a 

seecsessseetee ee ee Se 
2 2 4 4 

End of Question 11 
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Question 12 (15 marks) Marks 

° (ji) 437 (p24 374 (-4\2 a = 2 
Pel = Y27 3724, since... P&L =. [2 |, 
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ms Covect 
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ee er eee Ts an eee Oe ee ee ee Suto Arts 3 o | ° 
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— 2 ( \ we —_ A 
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_ ry, 4f7d 2 Question 12 continues on page 8 ) \Covect 
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7 
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Question 12 continued. Marks 

(c) 3 

PON = Sn oo ee 

RHS 3* { « = 7 _ exeseieae QS Pe BK eS Core c L 

vecevecvaveveeeveeeee eel oo ccccccceceseeestessersssees cw PEL vunvannvvanernomnnees yee 
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Question 12 continues on page 9 ac tc eeé 
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Question 12 continued. 

(d) 

ede cern cence eres rere ese e essere sess e seer esse ee ees see ee sees esses teeee eee EEEEHeesEEH eee EHeeeeeseeeseE 

Seer eer ee eee eee ee eee eee ee ee ee ee eee ee eee eee eee ee ee ee 

ee eee eee eee ee ee ee 

es 

Pec erence eee rcrceressece 

eee eee eee eee eee ee ee ee eee eee eee ee ee eee ee ey 

End of Question 12 
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Question 13 (14 marks) Marks 

(a) 3 
When $= 0 24 F=-2 , Ve -Bw/s wdnein. ESL2.., sp rs er ear aoe TYROS ERRORS OIE 
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cecseees VE MEV cet he fan 2 + tea (3) 

voce IM ONC cccccescccssccvsscecsssecsscesscsssessssessenssesseeeseeens 
2 

eee F tM i cecceetsesesesenseensevessestssesnsssetsstsesssetseeeed, | Comech 

w004 9 04 a9'99 snp tereneinrenetine ae CS ae One evior 

ceeceetees ETE a mae 
Ls Pane lovesvsvetssvsnereneesesees spn atennniGAARSDBEAES iihcemniAAnanitciiechnnnnssanassasallt 

cee A Mi iictttsttitittiitiis te * 
-( 

ee 73. aS bce e been cence ec ee eee eceeeeseeeeeeseeeeeensescncencesseseeus 
—'} 

putnssisat CS BAK OU i ccccccccccccescceseetectssesseesevseseenteeees 
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1 (ii) 

eee ee eee ee ee ee ee ere ey 2) ra 

Question 13 continues on page 14 

13
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Question 13 continued. 

M 22% - £6 a23072 to seve Bde Sa 2 
- 2% 

eee ee ee er ee i 

Question 13 continues on page 15 

14
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Question 13 continued. Marks 

(d) 3 

2tA = Il- Ma => MA+tA= —( =O) 

ro - We Sm => Sun+2sk = -& —-C) | Covect 
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Question 14 (16 marks) Marks 

ORF Hig Sra BO ls Ce Menem hoe Bree C 
see ecceececceeeece Qe 2. Qo Be Sec eecccceeneeeeessessnneneee Mi 

See eee eee eee ee ee ee eee ee ee ee ee ee ee ee rr 

Serer eee eee eee ee ee eee ee ee eee ee ee eee ee eee eee ee er 

ee ee ee ee ee ee rs 

e 
Sc LB vcvesceceresesvsvssresessssessisssssssesvsassvevsissvsvsvssssseveupe tap COshek 
vecvessesssesscessseseecesssessaeesssssessescsseevatecsseeseeeceesesteeseeesteeesss we Anteg rate corred ly 

Pron Correct Sub stheliea 

Question 14 continues on page 20 | [Corre and relates 

2 Ub shryudion 

19

lOMoARcPSD|35984093



Question 14 continued. 
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Question 15 continued. Marks 
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Question 15 continued. Marks 

Question 15 continues on page 30 
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Question 15 continued. 
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Question 16 continues on page 32 
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Question 16 continued. Marks 

Part (a) 
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Question 16 continues page 33 
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Question 16 continued. Marks 
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