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. General Instructions

Reading Time - 5 minutes
. Working Time - 3 hours -

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

> « Board Approved calculators may be used .

'A table of standard mtegrals is prowded
at the back of this paper

. Show all necessary'worklﬁg in
Questions 11-16 .

Write your studént number at the top of
every page

Al
i

Total marks (100)

Total marks (10)
o - Attempt Questions 1-10

o Ansver on the Multiple Choice
answer sheet provided . -

o Allow about 15 minutes for this
sect;on

Section 10} *
Total marks (90)
o Aftempt-questions 11 ~ 16

o Answer on the blank paper
prov1ded unless otherwisé
- instricted

o Startanew ‘page for each
o question .

o All necessary .working should be -

shown for every question

.o Allow-aboﬁt 2 hours 45 minutes )

for this section
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.Allow about 15 minutes for this seqﬁop
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Section I
10 marks
Attempt Questions 1-10

Use the niultiple cﬁbic’e answer sheet for Questions 1 —10. '

" 1. Asquarerootof 8+ 6iis:

@)  3-i (B)A-5—3i-

© -3-i . @D 3+

2. The equation of a curve.is given by i+ xy + y2 =9, Which of the following ’

expressions will provide the value of % at any point on the curve?

x-y o a-
w =t ® - 35
| (é) -22 +y @ 2ty
24

x+2y

© 3. The equatlon X2 —dx 5 O has roots a, fandy. Find the value of

'a+ﬁ+v

@) 12 ® A—4‘ © 4 O 12

4. The area bounded by thé curves y = ¥ and x= y2 i$ rdfated about the x — axis.

. The volumé of the’solid of révolution formed is: -

9 ‘ 3

® 5 . ® 3
- 7 A . o - ‘31_1: '
© - 5 EREC A SN
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5 The equation of an hyperbola is given by 9x - 4y =36. Thefociandthe ' o 6. The graph of the function y - ) is drawn below:
directrices of this hyperbola are: o ' : : : . y

(A) (:L.JE ,0) and x = :l:—,@-.

1,4
" (B) ( +/13 ) and x = :I:
2
(@ (T3, 0)and = iJ_'.-_ | |
© (0,5473)md - M. I - o ER x

thh of the following graphs best represents the graph y =J fx) 7

O o ®

(-1, 16).

© )
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-1 _
. 2_
7 A(x4_4x)3
@) —+C .<B)'——-”; i
. Ay ' 4 (x4 - 4x)

3/ 4 . (4_ ) '
© MWizh o @ HEhc

8. A point is moi/ing in a circular path about a centre O with angular velocity .
An expression for the normal acceleration of the point at a time ¢ is:

Cdv
A) @

" do
® ra
© ra
o)y r o

9. The general solution of the equation sin48 - sin28 = cos 30 is:

(A) 0=MEsT o [ " E.

3

— nT T ' - + (= n
®) 9—2%4 or 0 nm (1)6.

=2m . 0= am + ()
<) o 3 % or 6 =nn '(1)3.

P B - ny

=it 4 T =nn + D)L,
o o 3 g o 0= nn (1)6

. Mathematics - Extension 2
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10. ‘Thirteen students in a Year 10 PDHPE class are to be divided into two teams of six
" to play touch football, with the remaining person acting as the referee. If two
particular students are not to be in the same team, the number of different ways the
_ teams can be formed is; ' - '

@A) UCx Cs+ o 2
B) MCyx °Csx 2 + ¢
L (© '1105 x 5C5+ 12¢;
@) PCex"Cq +2
End of 'Section I
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Section I1

Total marks (90).
Attempt Questions 11-16 )
Allow about 2 hours 45 minutes for this section

- Answer all questions, starting each question on a new sheet of paper with your name and question -

number at the top of the page. Do not write on the back of sheets.

Question 11 (15 marks)  Use a separate sheet of paper ) . Marks

a) i If _._.’2‘—= i +-'—B—2 +. € , find the values of 4, 2
x--1) T2 x-2)° *L -
Band C. ' '

ii) Hence evaluate

[—t—a
(—22c—1)
b) © i) Derive the reduction formula
J Xede=x"e - nf ! & dx.
’ 2

ii) Hence or otherwise, find f ‘x3 & dx
-y :

¢  Find
i) f—-—z x-3 o
) x + 6x—14

.ii)j s

3 using the'trigonqmetric substitution x = 5tan 6.
3 .

i) j——— b 'b
, N4+2x-s

End oi_' Question 11' .

2013 Trial HSC Ekamination . . : Mathematics - Extension 2

Question12 (15 marks)  Use a separate sheet of paper

2 1f 7=1EB1 g
. B+ '

Do i

i) 4rg()
4

i)y 2

b) Sketch the region in the Argand plane consisting of those points z for which:

]érg(z+1)|<%, z+ 2z < 6and |z+i|>2.

i) - UseDe Moivre’s theorem to express cos 49 in terms of cos 0. )
i) Hence express cot 40 as a rational function of x where x = cot®,
iiiy By considering the roots.of cot48 = 0, proi{e that

T cot3—n.'cot5—8"§. cot

n _
g 3 = =1,

cot
) 8

d) Provethat (n—1)_ k(n
. ’ k-1 n\k)

' - 2
e) Ifaand b dre positive real numbers, show that a? — ab + b2 > (a%b)

End of Question 12

Marks
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Question 13 (15 marks)  Use a separate shéet of paper S ' * Marks

Question 14 (15 marks)  Use a separate sheet of paper - Marks
a) o - ‘ R » 22
. 1) Show thatif x = a is a double root of the polynomial P(x) = 0, then 2 o ) a)  Ancellipse has equation T + %’g =1,
P'(a)y =P(a) =0. o ) . o o . :
FEE : . ) 4 PR . : » i) Show that this is the equation of the locus of a point P(x, y) that moves 4
i)  Find the roots of the equation f{x) =x" —2x" +x" + 12x+8, ,giventhat . 3 _“such that the sum of its distances from 4(0, 3) and B(0, =3) is 10 units.
it has a double root. . o . ) _
’ . 4 3 2 | ii)  Find the equations of the tangents to the ellipse when y=4. : 4
iify  Given that one root of the equation x — 5x” + 5x” +25x—26=0 is : 3 o o ) :
3 + 2i , solve the equation. : ) - B
. . . 2 :
o : i . " b)  The hyperbola H has equation % — & = 1, C 3
b) The equation 2%" —x” + 3x - 1 = 0 has roots a, 3, and y. Find the equation ) M q U409 - . - .
- - which has roots: S B o Pis an arbitrary point (Zsec 6, 3tan 9]. Show that P lies on H and show that
i) . 20,23 and 2y. . 2 ’ the equation of the tangent at P is x_s;_c_@_ _ytand _

3
i) o fandy ' _ ' 2.

c)  LetSbe the solid having for its Basc; the region bounded by the circle

c) " The region bounded by y = sinx and the x — axis between x =0 and x = T is 3 “ : _ =+ 'yz, = JB.
., rotated about the y — axis. '

Find the volume of the resulting solid, using the method of Cylindrical Shells.

End of Question 13

Every vertical plane section of the solid pérpendicular to the x- axis is a
square. o g ’
_ Find the yolume of the solid S.
" End of Question 14
-9 10
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Question 15 (15 marks) Usea separate sheet of paper - Marks

a)

b)

" ‘might be RRES or TERF.

.The graph of is y = f{x) shown below:
. . y

(-3,7)

Draw separate half page sketches of the followmg (indicate unporta.nt
features). .

L -1 2
i = —,
i) y =1/ ‘ : - 2
' = @ S ' ' . 3
iii) y=e " . .
i) Use the principle of Mathematical induction to préve that: o 3 -
Y 2 Ao n
F=0 0 4 B
T N
i=1 .
if) 'Hence evaluate : )
N e e + i
lim 5
x>0 P
To create the daily passcode for 'enfry to an animal enclosure at the zoo, four "3

letters from the word FERRETS are chosen in a random order. e.g. the code
How rnany distinct four letter passcodes are possible?

" End of Question 15

11
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Question 16 (15 marks) Usea separaté_sheet of paper . ) Marks

a)

b)

A body of mass 50 kg falls from a height at which gravitational acceleration is g. 2
Assuming that air resistance is proportional to the speed v with a constant of

proportion belng ﬁ,vﬁnd :

i)  The velocity after time r. - . : 03
ii)  The terminal velocity. o ‘ 1
iif) The distance the object has falleri after time 7. . 2

A particle P, of mass m kg, is suspended by a light inextensible string from a
point O. It describes a circle with constant speed in a honzontal plane whose
vertical distance below O is h metres.

- i) By resolving forces find an equation for the period of revolution, 2
ii)- Find the period if the distance below the point of suspension is 50 cm and B |
g =10m/s.

Question 16 continues on page 13

12
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Question 16 continued.

€) A mrcula.r track has a radius of 100 metres.

d)

Using g = 10ms™ , calculate the angle at which the track should be banked in

order to allow cars to travel at 80 kﬂometres per hour with no s1deways forceon

the tyres?

An object-of mass 5kg is attached to a fixed point on a smooth table by a string
of length 1.5 metres. If the object moves with a veloclty of 3m/s:

i)  Findthe tensmn in the strmg

i)  If the maxirmum tension that the. strmg can withstand is 150N find the-
greatest number of revolutions per second that the particle can make
without breaking the strmg

End o‘f'Examination..

13

Marks
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'SOLUTIONS
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2013

Sectionr¥ ~ Multiple Choice Answer Sheet

Name

Allow about 15 minutes for this sectloh

Select the alternative A, B, CorD that best answers the questlon Fill in the responsc

oval completely.

Sample: 2+4=  (A) 2 ®) 6 © 8 ENE
AO B@®. coO DO

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

A®  BW cO pO

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 .

ixmt 2> 1. Ad BO 'c.. @)
B 2. AO @ cO O
3. AO B3O cO L@
4 2O B_‘ ¢ QO
5. r@ BO cO »nO
6. 4O 3O cé PO
7. AO 3O ce: pO
8. A0 BQO cO re
9. AQ B3O cO r@
10. 4O 3O ce® 1O




Multiple Choice Worked Solutions.

.. 1 Let(x+1iy)*=846i
Thenx2+2xyz y2—8+61

axt-yt=8 — = - (1)
And2xy = 6
(* + y?)? = (x* — y%)? + 4x?y?
— 82+ (6)2
: = 100
fxt 4+ y2=10
(1)+(2) 2x2—18
Cx2=9
: x= 13
@-Q) 2y*=
. y2=1
. y=11
Since 2xy = 6

Square root is +(3 + i)

ae = V13 - ~ Focus =v(i\/-ﬁ,.0)

(9]

2. x2+xy+y2;9-
2x+y+x +2yd =0

dy —- _
E(x+2y)— -2x =y

7. [——dx _ Letu = x* — 4x

f——dx , | du=4ct-

N RN P

d_y _ —2x—y
dx x+2y-
3.

X34 2% —=4x +5=0

a’+ g2+ i'i = (e+ B+ y)*—2(aB +ay + By)

. Normal cornponent of acceleration -

~Xcos 0 — ysing :
i cos0 (~rw? cos @ —ra sin 6) —sin@ (—rw? sin 8 —rd cos )

rw? (cos*8 + sin* @)

rw?

=4+8
=12
4, .
. 1
Volume = nf (\/E —x2 )dx = nf (x—x* dx
-Jo 0 ,
_ x? x5
=[5~ 5,

|
f——
~
NiR
i
viie
~—
I
o
—_—
sl

Sin40 —sin26 = cos 30
L (AB+20N 46 - 26N
cos( 5 )sm( 2»)=c0536
. 2cos30sinf —cos38 =0
cos36 (2sind -1) =0
1

cos30 =0 or sin6=5 .

39 = 2nm + cos™'0

th T
tz or nm+ (—1)"

1.
8 =nm+ (—1)“sm 15 _




10. Call the students who cannot be on the same team A and B.

Case | students A and B are in separate teams.

This leaves 'Csx 5C5 ways the remaining students can be placed with
the last student being the referee.

. Case?2 Student A is the referee which leaves '2Cgx 5Cg = 12C4 ways

the team 1 and team 2 can be formed. However those chosen for team 1 - |

and team 2 could be interchanged, and it is still the same arrangement, so
the number of ways = *Cg +2 ways.

Similarly if student B is the referee this again leaves 12Cq +2 ways the
teams can be formed.

Total Ways = M x SC+ 12C6 +2x 2— ”C % 6C5+ 12C6

Question 11 | Trial HSC Examination

| 2013
 Part | Solution R ) | Marks | Comment
(a) x . A B C
i =+ +
i) e—22x~—-1) x-2 (x-22 x-1
x=Ax-2)(x~1)+Bx—1)+C(x—2)*
YLetx=1: «C=1 1 Forboth B -
Letx=2 . ~B=2 and C
This now means:
x=A(x - 2)(x 1) + 2(x D +{x— 2)2
Letx=0 ..
0=24-2+4
24+2=0 : :
24 = —2 1 For the value
A= =1 of A
. Therefqre A=-1,B=2and C =1
e x
D | -2 -1
_ 1 2 1
T ox (x — 2)2 1
x dx 1 For the
R NP STy integral
=t 4 2 .1 -
_f .x—2+ (x—2)z+x—1 dx.
=f—idx+2f(x 2)‘de+fidx )
= in(x—2) - 2(x =)t + In(x - 1) 1 [Answer -
x=1 2
In (ﬁ)_ 7,6_—_2-+ c




Quiestion 11 | Trial HSC Examination [ 2013
Part | Solution Marks | Comment
©® [ xe dx
Letu = x™ v = e*,
cu'=nxtt p=e¥
fxme*dx =uv — [
= x"e* —~ [e¥nx™t dx _ )
ie. fxnex dx = x"e* — nfx"“l % dx 1 Reductlpn
Formu_la
IER _f(f xie*dy = [Fe*l§ -3 fxze" dx .
= [x3e*]2 — 3{[x%e*]2 — 2 [ xe® dx)
= [r%e* — 3x%e* T} + 6 {[xe*3 - [ e*dx} 1 Substitution
= [x3e* — 3x%e* + 6xe* — 6e*13 '
=[862—1292+1262—662]—[0+0+0—6] ;
— 2 . -
=267 +6 11 Answer

Question 11 _ | Trial HSC Examination [2013
Part | Solution .| Marks | Comment
) 5x: 3‘
i( ) f x246x— 14 .
. 5 [ 2x46 - 18 -
- Z x2+25:i.-614 x%+ 61— 14 1 Spht,tl:lg
= 2 [ 2 g x| inte;
- 2 fxz+ 6x—14 18fx2+6x+9 ~23 dx ) g
= ;l"(xz +6x—14)—18 [ G +3)z 23 . 1 | First integral

-iil.

18 x+3 - 423

5
= —z-ln(;:c2 + 6x —14) —

5 9 x+3-—+23
= Eln(x2+6x—14)—

[=f{—% . =5tan®.
(25 +x2)2

dx=5sec56do

In - +c
24237 x4+34+ 423
—_—n—=+c
V23 x+3+ V23

i ’ 1
I'= f(25+25 tan 8) 2 5 sec? 6 df
(25 + 25 tan? 9)3/2 =125 (1 + tan? § )2
= 125 (sec* 0 )3/2_
. = 125 sec® @
_ rSsec’fde 1
I=] 125 sec3 ¢ 1an 8 =>§_
_ 1 1 .
_—2‘5 secf d9_ . . "25+x2
- L ’ rl
= - [cos6db 5
1 sind = x
= Esme’+ c . . A /25+x2
: 1
=1__x -
TR o v
dx.
f\/‘t 2% - x% fJ4-— (xz—Zx)
= f\/s (x2—2x+1 1
. = f,/S—(x—l)Z
Letu= x—.landso du = dx
= mz—
—_ —-1_
= sin ~/'+ c {
- i
= sin =t

Other
integral

Initial

Substitution

Manipulation |-

Integral

Splitting
integral

Answer




Question 12

Question 12 | Trial HSC Examination [2013
Part | Solution . - Marks | Comment
(2) ‘ 1 7= 1+V3E of z = 143
: V3+i : V3+i
2] = l++31 7= 1+v3i V-1
TOVE A : T oVB+l T B
2 .
- le+(‘/§) . g = YEmi43i=EiE 1 Mod z
= 2 - 3— {2
Joaten - |
_2_ _o2V3H2i _ VIH
- 2_’1 ,Z— R
VA: | (1)2 _
) el = J(7) + () = Vi=1
ii; ] )
- Argz = —-———--—-——Arg(l\/t‘/?‘)' Or - Arg (—‘E;‘):lé :
arg (V3+1) : : 1 Argz
= Arg (1 + V3i)— Arg (V3 + i)
T w .
=37 % ' '
=z
6
i,
R
, z=cls , .
(24 = (cis g) l z
z* = cis 2
3
iv.
zs=cis%
= BT 0,1,2,3,4
- 5 1 - 3y gy . N
z=cis (2+25), k=0,1234 1 Working
MR8
Zo=c1s§
2, = cis (55 ) = eis (57) |
Zy = cis (%+ 4—5'—') = cis (z:—o") = cls (5?”) -
23 =cls (%+'65—")=cis (3;—0") ' 1 Roots
Z, =clis (5'%+ E{):cis (?——:)

r | Trial HSC Examination [ 2013
Part | Solution _ Marks | Comment
O . y 3. One for each

larg (z + 1)} < GE ,Z+ Z<6and|z+1] > 2.

graph section
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| Question 13

| Trial HSC Examination . I 2013
Part | Solution : Marks | Comment
(@ |ix=aisa d_ouble root of thé polynomial P(x) = 0
“P(X) = (x~a)2 Q) 1 | Expression
Where @Q(x) is a polynomial in x.
2 P(x) = 2(x - ))Q() + (x = 0)*Q'()
P’(x) = (x— a)[ZQ(x) +(x—a)Q' (x)]
Atx=a » L
P'(@) = (a- D[20(@) + (@a— Q' @] = 0 L | Showing
% if x = a is a double root of the polynomial -P'(a) =0
P(x) = 0, then - . i
P'(a) = P(a) = 0.
il f) = x*—2x3+ x% +12x +8
flx) = 4x® —6x2 + 2x+ 12
Tryx=1, f((1)= 4—6+ 2+12=12 £0
Cx=—lf(ly=—4—6—2+12=0 e
F(-1)=1+2+1-1248=0 1 .gm‘i‘l“g
A (x+ 1) is a.double root. ouble root
o (x+1)?= x2+42x + lisaroot of f(x)
After dividing f{x) by x% + 2x-+ 1 . e
FG) = (x+1)2(x? — 4x +8) 1| Division .
= (X+ 12 (x—2+2D)(x—-2-20)
~ Roots are — 1,—1,2 + 2i 1| Roots
iii, ’ -
. x*—5x3+5x2+25x—26=0
If One root is 3 + 2i then 3 — 2{ is also a root. .
Theréfore P(x) is divisible by x? ~ 6 + 13, 1 | Quadratic
By division P(x) (x ~6x+ 13)(x2 +x - 2) 1 Division
ie P(x)= (x? —6x+13)(x+2)(x—1) :
“Therefore, 1 - | Roots

‘x 3+4+2i,3 - 2i,-2,1

Part | Solution ] Marks | Comment
(C) . i. cis 48 = (cls 8)* = cos*0 + 4cos>Osinbl + 6cos?Bsin?Hi? ‘
+4cosBsin®® + sin*ol* .
.cis 46 = (cls 8)* = cos*0 + 4cos3Bsindi — 6cos?0sin*9 — 4lcosBsin®6 + sin*d 1 e€xpansion -
cos 48 = cos*d — 6cos?0sin? + sin*6
= cos*0 — 6cos?0(1 — cos*6) + (1- cos9)?
= cos*0 — 600526 + 6c0s*0 + 1 — 2c0s20 + cos*d’ .
cos 46 = 8cos*f — 8cos?0 + 1 1 cos 48
il
From above sin 40 = 4cos30 sin@ — 4 cos Gsin®0
0546 = cos*6 — 6cos?0sin26 + sind
) t‘46 _ cos48 _ cos*f - 6cos?0sin?0 + sin*6
O = Sina8 = “4cos?6 sin 6 — 4cos Osin’0 !
Divide by sin'g, o . )
cos*d _ 6eos?8sin?6 | sin*d
sin*@ ____ sin@ sin%g
cot4f = " 4sinfcos8 4 cosBsindg
sin*o sm‘*@
x = cot @
—6x%+1
cot4d = ™ 1 cot4o
iii, .
- x*—6x2+1
IfCOt493—(; . AlSOW—O
46=£,-£,—;",-E x*—6x2+1=0
n 3n Sw m
O=2 % %%
Since x = cotd _
37r n T )
Roots are cot— cot— ,cot— ,cot — 1 Roots in terms
8’7" 8 8 8 of B
Fromx —6x24+1=0 : i '
product of the roots is 1
: T 3 S5t n .
- C"tg Cot? COt—g' cot 8~ i Product of roots -
to obtain result.
@ Jras=(" 1) DT
' LHS = k—1 k-Din-1-k+1)]1 )
= -1 1 LHS
. (k-Din-k)! Working
a_k al ‘
RHS = n ki{n-kl i !
— -1l 1 RHS

RCENICETY

Working




Question 13 | Trial HSC Examination

[ 2013

Part | Solution Marks | Comment
® L 4
2x3 - x*4+3x—-1=0
Let x = 2X, -'-X=5 .
3 2 )
222 - E) +3()-1=0 1 Substim_tirtl)% ~
x3 x* 3x _n. : new variable
2(5)- (5)+ F-1=0
o 23— 2x%+ 12x-8=0 o
B - x2+6x—-4=0 1 | Correct
i. . . Equation
Letx= X% »X=ix
2(m3 _ (\/})z +3(YE) =1=0 1 Substxtu'tn;%
23—+ 3E—1=0 new variable
VEQRx+3) =x+1
x(x+3)2 = (x+ 1)2 1 | correct
x(4x* +12x +9) = ¥* +2x+1 Equation
14x3 +12x%2 +9x— x*—2x—1=0
4x3 +11x%2+7x—1=0
T
© V= 27tf xy dx
=27 f xsinx dx 1 Correct
- 70 Integral
u=x v =sinx uv — fou
u' =1 v=-—cosx —Xcosx +cosx
' 1 | Integrating -
= 2n{ [-x cos x]T + f:cosx dx} " | byparts
= 2n[—x cos x + sinx]¥ :
.= 2n[m - 0] .
= 27? 1 | Answer

Question 14 | Trial HSC Examination [ 2013 ,
Part | Solution Marks | Comment
@ |i
P(x,y),A(0,3), B(O 3)
PA+PB =10 o
JEE ¥ (7 -3)2 + JE+ o+ 3)2 =10 ‘1 Substitution
x2+ (y—3)2= 105 x2+ (y+3)?
x2+ y2=6y+9 _
=100 — 20(/x2 4+ (y +3)%2+ 2% + y? +6y+9 1 | Working
204/x2 + (y+3)2— 100+ 12y
400(x2 + y2 + 6y + 9) = 10000 + 2400y + 144y* o
400x2 + 400y? + 2400y + 3600.= 1 | Working
10000 + 2400y + 144—y
400x? + 256y? = 6400
Dividing by 6400 to get -
’ . x?  y? 1 Answer
. [T |
i
. x2 .yZ '
1ttt
: 25x% + 16y2 = 400
y=4 ' '
| 25%% + 16(4)? = 400
25x2 + 256 = 400
25x% = 144
12 .
x== 5 1 x values
s0x+329 2 =0
S Iyg,=
, dy  —50x _ —25.x
dx 32y 16y _
Atx= 2 m= —60 _ 18 1 Gradients of
» 5_1'5 o 16 tangents
y-4=3(x- %) :
16y — 64 = —15x + 36 .
15x+ 16y — 100 =0 1. | Equation
12 60 _ 15
Atx = —— m= == -
5 12 6t 16
y—4= —-( + )
16y — 64 = 15x + 36 .
1 | Equation

15x — 16y — 100 = 0




Question 14 [ Trial HSC Examination

[ 2013

013

Part | Solution | Marks | Comment
®) . ?.— §=1 P(2sec8,3tanf )
‘ : 2sec8)®> (3tan8)?
LHS = ( ) - ( ’ )
__4sec?d  9tan’d 1 ,
T4 9. 1 | Showing that
'= sec?0 — tan?6 P satisfies
=1+ tan?g — tan®6 | equation of
1 =RHS ' hyperbola
»..P lies on the Hyperbola H '
‘x =2sech y=3tanf -
dx _ Sl}i _ 2
E—Zsecetanﬂ de—BsecG
. 4y . 4
ax a8 =
dy  3sec’d  3secd 1 | Derivative
dx ZSeCBtanSG_ 2tanf (Implic
— 3tanf = 2255 (x — 2secH plicit
y 2z Ztang C N ) derive also
2y tan @ — 6tan”0 = 3x sec 8 — 6sec*f ‘possible)
 3xsec®—2ytan = 6sec?d — 6tan0 '
“3xsec® — 2y tan6 = 6[tan’8 + 1 — tan?8]
. 3xsecf —2ytanf8 =6 - ’
Divideby 6
xsecB__ytan6=1 1 | Required
2. 3 - | result
1 (@) )
. | B _ :
—{ ]) ? 3 2y
- 2y ;
AB =2y =2V16 — x? . i 1 | Length AB
- Area of Cross-section, A(x) = 4(16 — x?) } I/;rea |
. Volume = [ 4(16 — x?) dx ! | Integral
<15
=4ter- 5|
125 —125
= +{[so - 2| - [-80 - ==} SR
92 .1 - | Answer
== cubic units : '
5
(May use 2 [ etc also)

Question 15 [ Trial HSC Examination [2
Part | Solution . - | Marks | Comment
@ |9 y |
’ Lose | mark
for each
mistake.
Sy ’
(3) -
‘\\ = (/ T X 2
if) ¥ )
| Lose 1 mark
for each
mistake, '
(-3.7 2
- -6 3
T -
(:3:_f ) | Lose 1 mark
PN for each’
/ 3 | mistake.

(-6,1)

7
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Part

Solution

Marks

Comment

Question 15

(b)
1y

2

Testn 1 =,

Kk k ‘
_ZF: Tttt (k +1)?

. 2k% 43k 4k + 6(k + 1)

6 .
_ 2k3 +3k2 +k+6k*+12k+6

_ 2k3+9k%413k+ 6

6
By division, taking out a factor of (k + 1)
s ‘
_ (k+1)(2k*+ Tk +6)
= - -

3 ’ 2 .
Now, 0% 4 (it s

2(k +21)3 +3 (6k + 1)2 +(k+ 1)

(k + 1D[2(k + 1)2 +3k+1)+1]

(k+1)(2k"-+4k+2+3k+3+1
6

_ (k+1D@E*+T7k+6)
. 6
" True forn=k+ 1 iftrueforn =k,
But trueforn=1 . ’
trucforn—1+1—2etc

Hence by Mat_hematical inducﬁon; true'for all n21

v

124224 32 ... +n2
n3

e 1n3+h2'4._n
‘x‘lr-}onﬂs 276

- (1+v1+ 1)_1'
TG T I T2 T3

Testsn=1
Assume
n=k

Case for .
n=k+1

Conclusion

[ Trial HSC Examination

[ 2013
Part | Solution Marks | Comment -
"© | Possible passcodes could contain
| All different letters chosen from F,ER,T,Sin
5C4 x 41 = 120 ways.
2 R’s and no E’s ( ie R,R and two of F, T and §) in
3¢y % X1 41 = 36 ways ’
2 E’sand no R’s (ie E,E and two of F, T and S) in
3 41 1 For
Cox gy = 36ways identifying
‘| the different
2R’s andoneE(leRREand oneofF Tand S)in cases.
3¢y x 3 = 36 ways
2 E’s and one R (ie R,E,E and one of F, T and S) in
3 4! - . . .
C,x 3 36 ways
4 Y . 3 H ' 4 .
2Fsand2R’s (ieR,RE,E)in 20 = 6 ways For -
) ’ 1 calculating
Total possible passcodes = - the correct
120+ 36 x 4 + 6 = 270 ways. result
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Quiestion 16 | Trial HSC Examination
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Part | Solution o Marks ‘ Comment
@ |i < R v
1 R=kv
=L
kv R= 10.17
F=ma
e ma=mg—kv
. " kv
| a=g-5
=g — 1 Expression
mg a=g p
av _ 500 fora
a9 7 so0
dv _ 5009-v
dt 500
dt _ 500
dv  500g-v C
~t= —500In(500g ~v) +c¢ 1 Equation for
v=0,t=0. 0= —500In(500g) +c t
0= 5001n(5009)
st = —500In(500g —v) +500 In(500g)
= 500{In500g — In(500g — v)]
_ 500g
t =500 lnsoog_v
t
e5on = —2008
5009 —v
~t
5009 — v = 500g eso0 , -
-t T
4 = 500g (1 - e_m) ! | Findingy
il. Terminal velocity whent — oo
Ast - oo, es_Tto -0 1 Termi.nal
~v - 500g Velocity
iii. .
| =% 500 (1 ’ﬁ%)
v= at = g e_r ‘
-x= [(500g —500g es00°) dt _
. -t .
S = 500gt + 250000ge%e0 + ¢ 1 | Equation
t=0,x=0 - ’ ' for x
i 0=0+.250000g +c¢
~ ¢ =~250000g
-t
»x = 500gt + 250000g (em - 1) 1| Result

Part | Solution ‘| Marks | Comment
®)
Vertical: Tcos8 =mg — —(1)
T Horizontal: Tsin 8 = mro?
) Nowr = htan 6 _
So Tsin 8 = m.htan fw? - — —(2) |
Tsih 0 img
Eliminating T we obtain; :
(2) _Tsinf _ m.htanfw?
(1) Tcos® mg
Z. . -
Tan @ = htﬂ.ga_)_ 1. | Resolving
. ) forces to
s wd= g obtain value
o gh of Tan 8
i.e. w= J% rad/s
« Time for 1 revolution = 2”/ 3
' h
. 21 h
. Period = — =21 |— 1 Period
o w g '
(ii) When h =50 cm (i.e. 0-5m) and g = 10 m/s.
. .5 .
P=2m W:l-/iseconds 1 -+ Value
() |y = 80X1000 552 s T Velocity
_ 602 9 ,
v? : .
tanag = — 1 Sub into_
gr | equation
2
(22)
= >2_=(49
10 X100 .
a= 27017’ 1 - Angle
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Part | Solution Marks | Comment
@ |;po ™ _ 62
T 3 Ollil 1 Tension
s mp?
ii.T= —72—
L
150 = 2% _
45 = v? 1 Velocity
v =3v5 m/s
v
W= =
o
_
T o1
_ 3% '
15 X 21 1 Number of
= aglf r/s Revolutions




