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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. Which of the following vectors is perpendicular to —2i +5;?

A 5i-2j
B. 5i+2j
C. 2i-5j
D. 2i+5j

2. Which expression is equivalent to sin (% - xj cos (% - xj ?

A. lsin 2x
2

B. 2cos2x
1

C. —cos2x
2

D. lsin (£—2xj
2 4
e* + 2 N

3.  What are the equations of asymptotes of the function y = gl

A x=2,y=1

B x=mn2, y=-1
C. x=In2, y=1
D

x=In2, y=+1



9 people are to be arranged into two groups to sit around two circular tables. One group will consist

of 4 people and will sit at Table 1, while the remaining people will be sitting at Table 2.

In how many ways can they sit around the two tables?

A. 18144

B 90 720
C. 362880
D. 8709120

Which one of the following functions, f(x), and its inverse function, f ~1(x), are equivalent, i.e.
where f(x) = f~1(x)?
A f(x) == for (=00,0) U (0,0)
B.  f(x) = |e¥| for (=00, 0)

. mw T
C. f(x) = sin|x]| for [_E’E]

D. f(x)=x? for[0,)

Given cos(8 + ¢) = ?4 and cotfcot¢p = — §’ then cos(6 — ¢) is equivalent to:
A =i
5
B. -2
5
c. 2
5
p. 3
5

— |4 — |8
ABCD is a parallelogram. Vector 4B = LJ and Vector BC =[ 6} .
What is the area of the parallelogram ABCD?
A. 14 square units
B. 24 square units
C. 28 square units

D. 48 square units



Which of the following differential equations matches the slope field shown?
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The diagram shows the interval from (0,2) to (2,0).

y

Which pair of parametric equations does NOT represent the interval shown?

A.

_ t _

;;g_elt for 0 <t<In2
=2(1—t?

;—ZIEZ ) for0<t<1
x =2sint " 0<t<n
y=2-—2y1—cos?t orr=t=5

2 -1
XxX=2——cos 't
T

2 1y
= —Cos
Y s

for —1<t<1



10. The polynomial P(x) = 6x* — x3 — 17x? + 16x — 4 has four real roots.
What is the sum of the roots of the polynomial P (— %x - 1) ?

A2
6
B. —
12
c. -2l
3
D. -8t
3



Section II

60 marks

Attempt Questions 11-15

Allow about 1 hour and 45 minutes for this section

Answer each question in the appropriate writing booklet. Extra writing booklets are available.

For questions in Section II, your responses should include relevant mathematical reasoning and/or
calculations

Question 11 (12 marks) Use the Question 11 Writing Booklet

(a) Find the exact value of cos (sin‘1 % + sin™? i)

(b) Consider the f(x) = 6sinx + 2cosx — 13, for 0 < x < 2m.

Explain why the graph of y = % has no vertical asymptotes.

(c) Forces of 60N and 20N act on an object, at point 4, as shown in the diagram.

60N
20N NOT TO

SCALE
30°

A 4

The vector sum of forces acting on an object is called the resultant force.

Find the magnitude of the resultant force vector acting on object A.

Question 11 continues on page 7



Question 11 (continued)

6
(d) Find the term independent of x in the expansion of (Zx - i) .

x2

(e) Giveny = e®™" ¥ ghow that:

f;{(lerz)Z =y—2xy.
x

End of Question 11



Question 12 (12 marks) Use the Question 12 Writing Booklet

(a)

(b)

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

y=f®

(1' 2)

&
&

(_1' _2)

The diagram is reproduced in the Question 12 Answer Sheet provided.

Sketch the graph of y = % on the Question 12 Answer Sheet provided, labelling all

turning points and asymptotes.

The following letters are arranged in a row.

E||F T(|E||G||E||H||E||F T|| E

(i)  Find the number of different arrangements that can be made.

(i)  Given that the 11 letters are arranged randomly, find the probability that all 5 E’s are
together.

(iii)) Find the number of different arrangements in which the 2 F’s are next to each
other, the 2 T’s are next to each other, exactly 4 of the E’s are next to each other,
and the G is next to the H.

Question 12 continues on page 9

-8-



Question 12 (continued)

(c) A student is standing against a wall in a room which is h metres high and w metres 4
wide. They throw a ball from a height of 1.5 metres, at a speed of 5 m/s with an angle
of projection of 40°. The ball just touches the ceiling before landing at the junction of
the floor and the wall, as shown in the diagram.

The horizontal and vertical displacement of the ball ¢ seconds after projection are

x = 5t cos40° and y = 5tsin40° — 5t + 1.5. (Do NOT prove these.)

. NOTTO
SCALE

A
S
v

Find the width and height of the room, correct to the nearest centimetre.

End of Question 12



Question 13 (12 marks) Use the Question 13 Writing Booklet

(a) Using t = tan%, prove that:

(3]
=sec”| — |.
1+cosx 2

3tan & —tan’ @

b 1 Show that tan36 =
® O 1-3tan’ @

(i) Hence, by letting x = tan 8, solve

X =3x*=3x+1=0.

(c) Liz heats a mug of milk to 90 °C in a microwave. She takes it out into a room where

the temperature is a constant of 26 ° C. The milk cools to 70 ° C in 5 minutes. At time ¢
minutes, its temperature 7, in degrees Celsius, decreases according to the equation:

T
cji_t = —k(T —26) , Where k is a positive constant.

(i)  Verify that T =26+ Ae™™ is a solution of this equation, where 4 is a constant.

(i1)) Find the values of 4 and k.

(iii) How long will it take for the temperature to cool to 30 ° C? Give your answer
correct to the nearest minute.

End of Question 13

-10 -



Question 14 (12 marks) Use the Question 14 Writing Booklet

(a) A cone has a fixed height of 24 cm. It’s curved surface area, given by A = nirs, is
increasing at the rate of 36w cm?s~1.
Find the rate at which its radius is increasing when its slant height is 30 cm?
(b) Find one possible set of values for a and b such that:
102 100 100\ _ (a
(90)_(11)_(12)_(19)'
. 1 1 1
(d) (i) Show that 5

4-x 4(2—x)+4(2+x)'

(ii)) Consider the graph of y =

and the line y = !

— shown below.
4-x° V2
‘r y N A
1

y= 4 —x2

z. N _ 1

Sy ~— . 7 y= \/_i

0.5
0 X

Show that the points of intersection are (\/f, %) and (—\/f, %)

(iii) Hence, find the exact volume generated when the shaded region enclosed by the

curve y =

and the line y = !

1s rotated about the x-axis.
4-x° \/5

End of Question 14

-11 -



Question 15 (12 marks) Use the Question 15 Writing Booklet

(a) A curve is defined by the parametric equations:
x = cosec(6) + 1
y = 2cot(0)

for 6 € [0,27]. Find the cartesian equation of the curve.

—

(b) PQR is a triangle, S is the midpoint of QR and PQ = a, PR = b.

0

(i)  Show that QS = %(b - g) and PS = %(g + 13).

—,2 —,2 — 2 — 2
(ii) Hence, prove [PQ| + [PR|” =2(|PS| + [@S]').

o 1+Xx 1-x°
(c) Use the substitution u = 1 to find | ————dlx.
1-

x)2 (1+x)

(d) Use Mathematical Induction to prove that:

sin’ (nx)

sin x +sin3x+sin5x +...+sin(2n—1)x = for all positive integers, n>1.

sin x

End of paper

-12 -
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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.  Which of the following vectors is perpendicular to —2i +5; ?

A 5i-2j Cogwgkg(g&fzm
@ Yy = - *S pONT

C. 2i-5 _ 0

D. 2i+5j

2. Which expression is equivalent to sin (% - xj cos (% - x] ?

: e
A. lsin2x S“"‘-TCE))?C — G\ LCDS-W/\(COSi (DS\C_rg\r\.-L/r ' AVat 7(.>
2 0 4 .
B. 2cos2x _ coS K B gtn'n. o © %
(R TR =)
1
@ —C0S2x .
2 - €O A _ Sin S
1 4 —F‘Z 2
D. Esin(z—2xj
= .L— O CQ‘:»L
2
e +2,
3.  What are the equations of asymptotes of the function y = 2 )
er — S J{MQMNJ(‘O(:D
_ _ -U{X{AL&J\ aBunp fote OLM
A x=2,y=1 i '
(7] et-1L =0 - Xk =
B. x=In2,y=-1 Vel -
- HSHS\S\,J—:—)‘ 0"*’8""'9 ¢ - \
C. x:1n2,y:1 oy D —0° @ =50 o E'_'_____ =S -

e*-2

x=In2, y==1 " e+ 1 > |

py mOe @ = ST o

et -2



4. 9 people are to be arranged into two groups to sit around two circular tables. One group will consist

of 4 people and will sit at Table 1, while the remaining people will be sitting at Table 2.

In how many ways can they sit around the two tables?

o a0 @

| —
18 144 U yr Con 3inlp, = 1% 144
90 720

362 880
8709 120

5. Which one of the following functions, f(x), and its inverse function, f ~1(x), are equivalent, i.e.

where f(x) = f71(x)?

(—;43':"'3
L) Gfi,

) == for (=e0,0) U (0, )

-
-4
B. f(x) = |e*| for (—oo, ) 7Ty
. [
C. — sinlx| for [-Z.Z kel (
f(x) = sin|x]| or[ 2 2] . ,t(_x\ _ Q(w\) : [
s 5»
D. f(x) = x? for [0, )
6. Given cos(8 + ¢) = ?4 and cotf cot¢p = —%, then cos(8 — ¢) is equivalent to:
P Cor®cord—smBsing = X ()
5 : :
: S\/\Q’S\/‘
C. % ST A8 6\\/\'33 - T 3E COS&P "—(_’L(:)
s W @ \n/\kt) @ ~ 4—/5 _.. (J\‘B—(—DS@ - _f_
D. E, <O <ok 2D SR = Ca S
(o —B) = @ wein OSz F T =TS
T4 .8
7.  ABCD is a parallelogram. Vector AB = {3} and Vector BC ={ 6] 13 7'/_7—(C‘
—= _ —
What is the area of the parallelogram ABCD? Lk AL - “woo e s o A

A.

B.

C.

14 square units

R 0
24 square units Zi;j . Z?L] M} Uct.ﬂ,g)jos LA cgb"ﬁ)

28 square units i = s 2

C,‘\AL@AD' Z/g P’_/’_T O
48 square unitsm
w 4
—

— 1 410 <im LO¥DH = So
C Pree = PR ox SHTS



8.

A Do
dx
b b
dx
© *
dx
D. Y_
dx
S

9.

y—x

X=y

1
y—x
1
xX—y

Which of the following differential equations matches the slope field shown?

-
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rd N N e e
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The diagram shows the interval from (0,2) to (2,0).

2

X

\S S wrehles

Which pair of parametric equations does NOT represent the interval shown?

— ot
x—e 1 for 0<t<In2
y=3—e
= —t2
B. {x 2(21 ) for0<t<1
y =2t
{x=251nt " 0<t<n
y=2-2J1—cos2t = =72
x=2——cos 't
D. ) n for —1<t<1

-1
=—cos "t
y T



10.

The polynomial P(x) = 6x* — x3 — 17x% + 16x — 4 has four real roots.
What is the sum of the roots of the polynomial P (— E X — 1) ?

P(’ 12 (o ’r'?bj = OQA[M &c}cﬂ( Z.}‘

5 : S
A= rellethboon. = Ot
’ vgc&—\—ro/\mkat*‘— 2 ks
1 A
B2 lefs-
o ol let oots o TR e 04,@,7’3%
> S Lo e’g eF > “T@*X*S - \/("

1
—85 Reool~ gg_ 'P(,tlzlcxsfz§> N

-~ -2, —Ap—2,-dT-2 ,"ds -2

§U~V\l\. % {‘OO*-S
= - Ay -2 -2 XT-a-2(4-2
_ —2(ApAX¥AE) — 8

= Axl - 14

-
- KM



Section 11

60 marks

Attempt Questions 11-15

Allow about 1 hour and 45 minutes for this section

Answer each question in the appropriate writing booklet. Extra writing booklets are available.

For questions in Section II, your responses should include
calculations

relevant mathematical reasoning and/or

Question 11 (12 marks) Use the Question 11 Writing Booklet

Marking Criteria:
3 — Correct Solution
2 — Applies an appropriate compound angle result

) .12
1 — Finds exact values of cos (sm 1 E) and

. _q1 . .
cos (sm 1 Z) or equivalent merit

Marking Criteria:
2 — Correct reason
1 — Attempts to write 2 sinx + 6 cos x as

. .12, . g1
(a) Find the exact value of cos (sm 1 S +sin 1 Z)'
el Gom ST (93) 2 = e
/j % |
2SS (ou_@ } = (05 %— (—u =2 sl gq i
Los £ — V(Tsi os X = 5’7
I 7 -
;g\é;y Ce —
) tos(atp) = Sy (Is =2 > {
) \ 5 3 -+
= s(3 -2
e
(b) Consider the f(x) = 6sinx + 2cosx — 13, for 0 < x < 2m.
Explain why the graph of y = ( 5 —— has no vertical asymptotes.
Eorn~t 2os x— 13 = Rao (x ﬂgi);i 3
. E <= 2 ’/70 oL 15 & (':vt—}"(LC‘kbiiii -
quM, e
_ Bserwt Gaos o ) BE 20 >v(>«+pz)— 13

\/QI’LLJ (Sb:),\,\_{ok-vkb Q_@CM( Wk ,3[7 =
p{u.‘) LI\VN (‘71-\»9(3
S (x«@ Ll

EEa 20 _ ==
eI Qasins s e soludiom she - g &2 N
< Mce Q(w) #= 0 S f!{;\ has
Vo JeTiK ek & SN V\.‘w\'@\e

Alternative solution:

; —1<cosx<1
—2<2cosx<2

Since —1<sinx<1
then -6<6sinx<6 ;
S.6sinx+2cosx—13<0

o f(x)£0

single function or equivalent merit

f(x)#0
f(x)=0




(c) Forces of 60N and 20N act on an object, at point 4, as shown in the diagram.

60N
20N NOT TO

SCALE
30°

\ 4

The vector sum of forces acting on an object is called the resultant force.

Find the magnitude of the resultant force vector acting on object A.

Fr = (200535~ Goewsed Dt » (205n30°+ 60 SM6SY |

= Ao@—g@)é ¥ (10 38 & )

T 3 =]
’ I e ‘(vo«/i - >‘,L:;j'1 4 (\o l30-§3>1
\ ')

|

Y &l

e b228 M or Dol A

Marking Criteria:

2 — Correct Solution

1 — Correctly finds forces in horizontal &
vertical directions

Question 11 continues on page 7



Question 11 (continued)

(d) Find the term independent of x in the expansion of (

(e)

2x — xiz)G 3

O —12x 2¢c= o hj,

— — 2

4 e
[ - 4 é‘cr Co?%)r i‘%iﬂjé_(

L=

Texun W\OUL\PQNS\M @’& > &

Bry,  (Ra)" (-3 = i

e R %y =33

= 6o

Marking Criteria:

3 — Correct Answer

2 — Correct value of r

1 — Correctly sets up the general term

Giveny = €' ¥ show that:

Marking Criteria:

2 — Correct Solution

1 — obtains correct expression with one error

dzy 2)?
2 (1+x ) =y—-2xy.
) f‘av“‘% B
= @
vb{ o= r > Far™" >
Ay [ e () €
T [ 22 ,
: '
{' 2 . = /X 2,?( €+ay1 x -+ ' i _‘L_ (,jnh T
= = Iz )=
_dAx Vol I ik Vit s o /j(;a:““
T
;i»f OiamS* = odows ™" T Ll
dx> e
bb&+ \Lfll: e 7Y
K ngi T (U('Z?vu/\ o Nc?o/L
olx T

End of Question 11




Question 12 (12 marks) Use the Question 12 Writing Booklet

(@) The diagram shows the graph of y = f(x). 3

y=f(x)

(1,2)

5
5

(_1' _2)

The diagram is reproduced in the Question 12 Answer Sheet provided.

1
fx)
turning points and asymptotes.

Sketch the graph of y = on the Question 12 Answer Sheet provided, labelling all

A | Marking Criteria:

| 3 — Correct Solution

[ 2 — Draws the correct curve and writes the

“ \1,2) | coordinates of the turning points or
| shows the vertical and horizontal

| asymptotes, or equivalent merit

\ 1 — Attempts to sketch a reciprocal curve

or equivalent merit
> X
l\/»
I

|

|

&



Ali Razzaghi
Pencil

Ali Razzaghi
Line

Ali Razzaghi
Line


(b)

The following letters are arranged in a row.

E||lF TI|E||G||E||lH

1 — Correct Solution

1 — Correct Solution

(1)  Find the number of different arrangements that can be made.
Marking Criteria:
it = 83 /6o
2121s!
(1)  Given that the 11 letters are arranged randomly, find the probability that all 5 E’s are
together.
€ e |e(Ele )
Gl Lt ( = e 3 Marking Criteria:
_panabe o} Cotooreniion A v& SEs
to n?;g/l/\,\g 7 \“u : -
o PR 1
Zzl2y .
Lol = e o
€360 — -
= S (- .
LG

(111)

Find the number of different arrangements in which the 2 F’s are next to each

other, the 2 T’s are next to each other, exactly 4 of the E’s are next to each other,

and the G is next to the H.

o L TT]

4_ Seeces (5 ¢ |eeete
.Y

3 sEaces Jdsc

2 '." g j’('lc,cgﬁ-’ A

Marking Criteria:
3 — Correct Solution

| 2~ Partially correct solution

1 — Makes progress towards correct
solution

Question 12 continues on page 9

-10 -




Alternative Solution 1

)
No of sifengements - Lk
2late!

= %3160

o of u’l\r&mu.h 4 E -uau.tw

-‘l
- z - 1.6
xlal

. 1 60
.o rQEs "%(ﬂ\u‘) =

—

Tes

[Eeee] (77| ulEE &)

"
Al possible combinsbions ="'kl
- & g h
25 ] 1"/ !
Gases whefe ol €5 arve !-edd!..u-.-lp.'n. y2.
= %o
Qi o mg,n.i
Lo Ne Jﬂs*‘\"rﬂ-% e
L Tes e
-.l,q.!.
Alternative Solution 2
Comes ¢
(. 1 2 SRR e S
p B a1 |» 2 x2 ¥ |
HEE PR IR BN
MBAELE T8 mmmm
Gt H

S. |n°~:2;$E \

No . -" Mhdi :[%.‘kahl*a.‘x 233]\1!

2 Ini


Ali Razzaghi
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Question 12 (continued)

(©

A student is standing against a wall in a room which is h metres high and w metres

wide. They throw a ball from a height of 1.5 metres, at a speed of 5 m/s with an angle
of projection of 40°. The ball just touches the ceiling before landing at the junction of

the floor and the wall, as shown in the diagram.

The horizontal and vertical displacement of the ball ¢t seconds after projection are

x = 5t cos40° and y = 5tsin40° — 5t2 + 1.5. (Do NOT prove these.)
5m/s “
o-
NOT TO
SCALE

v

A

Find the width and height of the room, correct to the nearest centimetre.

W = SZ O 4-(.‘1

L,f = 5 2;1:5'"”\‘({:; 57t? # |- \_

— & Z ij =@ e [v,_ FE (4 C bhes
4] s 2
— — { <t L,.«-\,a,>7
= ~ = 115 L
/ Sthho
4 w
f Sl o
(J Ees "™ _
]L? = f;\' SiaLtoO X Sitn (770 S < (‘5.:«\@; ’2 il \’
T2 . ke R
e _? orc"; A N o
L»—lv(’\‘i A % =0
$2%_ SLavdo.— ¥ =5
{ = sSsmao F J{ssmtoY— ¢(s)Ci-s)
S = e
= O-7S64 - -
o = S XK Sl % & ¢
— = - 3k
G, = 2= 66 v

End of Question 12

-11 -

Marking Criteria:

4 — Correct Solution

3 — Finds the height of the room, or finds
the width of the room, or equivalent
merit

2 — Finds the time to max height of the
ball, or the width of the room, or
equivalent merit

1 — Finds an expression for the vertical

velocity or the time until y = 0, or
equivalent merit




Question 13 (12 marks) Use the Question 13 Writing Booklet

(a) Using ¢t = tan% , prove that:

(3]
——=sec’| —|.
1+cosx 2

f"/_ '&'O\/\ )(/

Z

2 (O 31 = ] =

Lys =

[ Ftos v

[
I

1L *

(=2

/ktz

2(/-»((_23
S | O
4.:_2621*{-:3
B
= LAt -
PR T -
%V\ . —’PL}\.';¥‘\/\L\ %ﬁwj‘ A

N

‘& < *L/\«rz\”"-\\ \_/\

/  +

T |

3tan @ —tan’ @

Show that tan36 = >
1-3tan” @

(b) (@)

Marking Criteria:
2 — Correct Solution
1 — Prove the LHS or RHS = 1 + t%, using the t

substitution, or sec? G) = 1 + tan? (g) =1

+ t? or equivalent merit

LHS = 4auv i3S
= tau /ZG €S )
& Awwn 2D % do B
! — +auwb tauw LG -
- 2 taeun & ¢} ~( Gyt &
T/~ tars

B */‘_Lféo WO g
———— —/':’;a—ﬂ (9 —

A1anl 4 44,8 = Fau*&
0 [l —}aun?8 - 216,70 :
iy 2 $au® - tan> @ ¢
{

oS g of
5%(«’&' N (7

Marking Criteria:
2 — Correct Solution

1 — Use correct compound angle or
equivalent merit

-12 -




(©

(i) Hence, by letting x = tan 8, solve

X =3x*=3x+1=0.

g — Bhew e 3l l= © )
e = 3dan8- FaPO )
2 tao8 — o> & I B
e = =z tan-O -

/i‘l’DVV\AI“«r\ (\B tan38 = )
28 KT + TC vhece o €2
&
B = 0 T O | -
- B & e
o (g L e=0O 78 = T\/|2;
e fes ) Bee SN _—
72
- —
—_— - —— o = E ,
o e W = TAN /o ;‘Lavlf"l—?—— > %0“’\3‘/%
== \)MWL\‘%_ =+d“"e5e/“i

Marking Criteria:

3 — Correct Solution

2 — Find three different values for 36, or one
correct x value or equivalent merit

1 — Correctly moves two terms of

x’ =3x> =3x+1=0 to the other side of
the equation (can still be in terms of x or
in terms of tan 0), or equivalent merit

_ (actepk?

-\ , 0263 , 3-F 320\

Liz heats a mug of milk to 90 ° C in a microwave. She takes it out into a room where

the temperature is a constant of 26 ° C. The milk cools to 70 ° C in 5 minutes. At time ¢
minutes, its temperature 7, in degrees Celsius, decreases according to the equation:

% = —k(T —26) , where k is a positive constant.
(i)  Verify that T =26+ Ade™ is a solution of this equation, where 4 is a constant. 1
Marking Criteria:
T = ¢ +ffe™ "¢ = ‘T; 26 - f\e,'b f: 1 — Correct Solution
=2
J;_L:_[_ - =kPA P B
a e

! l A _ht
- '70‘ — — - >

ff

-13 -




(i) Find the values of 4 and £.

Marking Criteria:

2 — Correct Solution

5\‘1 @ Y= ) "7/: qoa
Qpn = pb+ [fe©
9

A= Cou
Q\L\ACP

T= & & eﬁ(e—k‘:l

1 — Finds correct value for A or k

Marker’s comments:

k=S T ="F2" == Mostly well done, those got 1 mark
o = 26 £ GUe” usually only found A. Those who got
P P — 44 /—)—H— the correct value of k usually find A
€ Bt U correctly.
- -5k = /( h IL bl
b e =l s U\
— (76 B

(iii) How long will it take for the temperature to cool to 30 ° C? Give your answer

correct to the nearest minute.

P -

Marking Criteria:

2 — Correct Solution

1 — Makes progress towards finding
time.

_f_;_},on, -
o fect &Aw(/"ll;) i':
:5;0 = Q6 368 @ ~(F i =

etre e = =
_—6,, = 1 s .
He— 77

‘Z:"/ZV\{/” >é = j/w@
2 t - 34.9728 - - -
= 37 e s )

End of Question 13
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Question 14 (12 marks) Use the Question 14 Writing Booklet

(2)

1

A cone has a fixed height of 24 cm. It’s curved surface area, given by A = mrs, is 3
increasing at the rate of 36w cm?s™

Find the rate at which its radius is increasing when its slant height is 30 cm?

SV:\TrS C/}g

/N
N\ ¢

Marking Criteria:

3 — Correct Solution

/
/ uc

N\ dr

™~ \ e dS e
e

2

: [ B 2
S = 2y (¢

1- Indlcates — =mVr? + 144 + ——

or equlvalent merit

K’\’) s an C€
@

Cl\

3

[T (s%¢ +¢=N F e

e i
N

Ty (526 Qf ,,,,,
il (S'v‘ét + é)c Tex2¢

R

20 {i

—
T

=

y

e T (s26e ANIED)

(b)

( 19002

(l

—~ ]
s Fier B

2 — Attempts to find ﬂ using d—A and E

\/214-

IR s

3

Find one possible set of values for a and b such that:

) - (11010) - (11020) - (Z)

C e ipghd

fio1\
(90 /-

2 Lo g JC~ >

X

[ 102

22 ] = |

SEC=

/O~ \ / - o2 >
J V' F 3 ‘ -
| )] ) { 2 / ( Cfo
"R v B
e e (B o
o~ B %O

-15 -

Marking Criteria:

3 — Correct Solution

2 — Finds correct value of a or b

1 — Correctly applies Pascals’ identity or
equivalent merit




Show that ! == ! !

@ O 4—x 4(2—x)+4(2+x)

242

gHS =
. — 4 /- ,x>f'zt )
= — .
4 (4 —~*)
= I S
il =™
= FHS

(i1)) Consider the graph of y = =
4-—x

y
4 7\ 4
_ 1
Y= 4 —x?
1
) "2
N
r
X

A4-n" = 2
X = 2L ,
0

Marking Criteria:
1 — Correct Solution

and the line y = % shown below.

o ¢¥ Ko o A X :
> @ (AT o\ D w (Se CX\&M av€

-16 -

(- G, M&)

Marking Criteria:
2 — Correct Solution
1 — Finds one correct value of x or y




(iii)) Hence, find the exact volume generated when the shaded region enclosed by the 3

. 1
curve y = and the line y = T
2

1
Va-x°

12

K g 2 I ke
\'v“, I ', / J— A~ S |/ —_,L — ] ('/; e
o 2 //’ \V4=X - /
o
Y 1T | { o
A | \ ] ] f N
- { = —t * ek
2 %5 A S Z+x ) h
j 2 = L=l [P t>¢] ) |
Z S— Fot
L = (R |
2 . o N
- - ] ( 7 2 N [
<) / = o : } }
I AN =7 ) -
W L. A [ 2H07 N\ P s
o4 A ( ‘__\_,_'\____> A J /2 \.}»
— 2 & N 2-/1% /,:/ % ; >)
= / —
XN /; = 5 _@.”z\j \‘ j'
Z J =
2. S |
P = ; 4 2 D¢ R
T2 =T 4. e ol
— ( -
3 &
” Wiz — W | Yoow g G ) o >
! - el AN (S A2 A J
— ~
/.

End of Question 14
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1s rotated about the x-axis.

Marking Criteria:

3 — Finds exact volume

2 — Makes substantial progress

1 — Correctly sets up integral for volume




Question 15 (12 marks) Use the Question 15 Writing Booklet

(2)

A curve is defined by the parametric equations:
x = cosec(0) +1

y = 2cot(6)

for 6 € [0,2m]. Find the cartesian equation of the curve

N = coxecH & & = . —
M= Rto - Q
) -~
g = > O
e EP C\'{{ O
N
-
COl 7 /:}_
4
Cokeée 0 | = -
Lol
i
( = 17t ( 9 z
e
— o \ 2‘7
. %= 1) 4
./7

Marking Criteria:

2 — Correct Solution

1 — Makes progress using Pythagorean
identity or equivalent merit

- 18 -




(b) PQR is atriangle, S is the midpoint of QR and PQ = a, PR = b.

Q

4 S
P » R
b
. — 1 — 1
() Showthat QS =1(b—a)and PS =2(a+b).
: X e L e = Marking Criteria:
) 7,___/;.'.L = e
. o 2 KE 2 — Correct Solution
5 1: = b | 1 — Finds Q%r PS
o &5 = ’L,ng‘a\ LEN w—;;%’O( :

5T a4+ 7y &<
4> — i ‘{/ (X >
- - —
= (¢ e (p a )
. & ~ A 2 S o =
o —a v+ LY —Lg
=l o “ o
B NI 5
== T LB Fel 8% (04 O

-19 -



3 —2 =2 2 =2
(ii) Hence, prove [PG|” + [PE| =2 (|PS|" + @S] ). 2
é?z — Jq’/ C\OA_OX
Marking Criteria:
28as =Y —a B 2 — Correct Solution
1 — Makes progress using algebraic
rs = L (a Ho \ R manipulation progress or equivalent
T Y i .
2 P — o v b s e 2 merit
—~ = e
. S = % .
LHS = 166 [*+ \p&]
= @i el
v”;_ii(zl,a\ e2fl)
= S (lal*[bf* [alFr[e][")
=2 (laliv(=+2b 3 [af%1 9> 70k
= /(e k)"« @ o))
Fea —
) =5/ BH) " (Boec]
Qale {1y avd [N
5 =
_epfle A (2 )" |
= 21es 17+ zlas|
o 1+x J1-x?
(c) Use the substitution u = to find z—xdx. 2
—-X (1-x) (1+x)
W= lw ol %MX(M—?\ Marking Criteria:
Jr A _ == | 2— Correct Solution
= (;—,?LL 2 A2 1 1
T 0 fe=™ da T g 1 — Indicates 11—x= (11-:) ‘=uTzor
/ (4% )-n™) i 2 I—f Vi1-x2 —f 1 1 24
— /. (=" Sl a o) T X
= 1] w4, £ v - dx
2 . 2z (o0
:%— Z‘Ql{z/rc U = /41)‘(%}’()
e $= Ci+x)
= i - = : é‘!g.‘()l
= /‘ [+  +¢ fw = vdout
V 7= s
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(d) Use Mathematical Induction to prove that:

sin? (nx)

sin x +sin3x+sinS5x +...+sin(2n —1)x = —
sin x

for all positive integers, n>1. 4

7(4/4)7m T + Snd3x 4 SinS» ._.;§/i4 (Jn—Dyc: S’fy{z/mx)_

S X
Prove e Cuc nc) )
i =S (2([)4\31{1 S’ykl<lx>1)
- Sota
LHS = s (2A0D-0) = il on)
s Sk B
= = an’?')/
= e ‘sx\/\)(

— SV A

= Fruc ,{L/c; n=1(

,GVSSUW 11——/1/«: Q»('7M7('f " )4 < Z+ B
- T
(G Sux15MBo4 S TH4 —-F S (RO = $F(lex)
" S

Rove frue foc n=te/

/87 SV 53 159n S 4 8 (2ke~)) x 4 S (20kte] = #) %
= ‘1‘34?7()4"(>X

Zhin >
P 0\ (\ILW\ - ;\%ﬂ’v\ (2« f\“){ e S A LJ,JQ,.
o S~ L =
o (k) = = (1= (ou ghw ) ]
P& . - . —
M‘ 50 2 Ben (24 ) = ’é ?(05 (x-zlzzat) - (o's(;ﬁzkx—uggl
X -
Q,q-'rr = L 7“ (o3 (?Ltv( }* oS (‘Ldic_k'LW)j’( ) B
Qs y S
. 1o (= ton 2k + = 7093 (2ke 30— @S(?La-“ﬂ"d
She T
o = /‘(d%i p=y ka.—(as(/;zlur?JK
- A e
= [ = coulzlLid) X
= BV S —
= __72_7(032 (br1) x — = /1(,+(3>LJ
2 <ica A
Bl ——  —
= Z/— ‘542/\7([01'(7‘»(— Sﬂ\n'z([i(—(>x }
= = 3 Guapey Lk ? ot
2 Sasa o o S
= Stu E(ler ) >
End of paper
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Marking Criteria:

4

Defines appropriate sequence of
statements and proves them true by
Mathematical Induction

Makes substantially progress in the
inductive step

Correctly sets up the assumption
stating k is a positive integer = 1 or
equivalent merit

1 — Correctly testsn =1
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