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YEAR 12 TRIAL HSC EXAMINATION

MATHEMATICS EXTENSION 2

Time allowed - 3 HOURS
(Plus 5 minutes reading time)

DIRECTIONS TO CANDIDATES:

v

Attempt all questions.

# Multiple choice questions are to be answered on the multiple choice sheet
provided at the back of the paper.

# Each question in Section 2 is to be commenced in a new booklet clearly
marked Question 11, Question 12, etc on the top of the page and must show
your name and class.

»  All necessary working should be shown in every question in Section 2. Full
marks may not be awarded for careless or badly arranged work.

# Board of Studies approved calculators may be used. Standard Integral
Tables are provided.

# Write your name and class in the space provided at the top of this question
paper.

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 Consider the hyperbola with the equation Z =1.
144 25

What are the equations of the directrices?

25 144
A =4+ =t—
(A) y B (B) » 3
25 144
C =t— D =t—
©) R D)  x 3

¥

1 1
2 The points P{acos@, bsin®) and Q(acosd, bsing) lie on the ellipse .1.'_2 +-b—: =1 and the chord
a

PQ subtends a right angle at(0,0). Which of the following is the correct expression?

] 2
(A) mnﬂlan¢=—% (B) tan® [amp—_-_:;_z
b &
(C) tanftang=— (D) mswn.p:?
o

3 Whatis —/3+i expressed in modulus-argument form?

K,.. & R, ..%
(A) ﬁ{cosgwmng} (B) 2(cosE+:sm~6—)

©) Ji{coss?”af isins?”) (D) 2(cos5?qu " isins?”}

4 Consider the Argand diagram below.

Which inequality could define the shaded area?
@A) |z-15v2 and Dsarg(z—:')s%

® |z-1< 2and0£a:g{z+r’)s%

© |z-1|<1 and Dsarg(z-—:‘)s%

(@) |z-1|<1 and DSarg{:-i»:')S%



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

M
Pk
F b
} ! } 1 } } f = x
4 3 2 F 4 2 F 4
a4
RN
Which of the following is the graph of y =/ f(x) ?
B
(A) & .
N A
s T i/
: —t — oy 2 L T T S
=1 3 .2 < . 2 3 4 ;_
2+ N
S 3
a4
v
D
© & ,
: A
b o 3 e
T e
__,“éll_ 1> '4‘.‘:.,::_{:'\;
= a+
"

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

Which of the following is the graph of y =

(&)

©

"

W s Lo

-

IJJ
i
].
] ==
L,
f(x)
(®)

(D)




7 Which of the following is an expression for Jédx?

T—bx—x*
(A) sin“[xT_SJﬂ:: (B) sin"[x—;-i}c
(€) sm'{?]-i-c (D) sm"[x“j]h:

8 Which of the following is an expression for jmdx?
(A) ]n[x—3—M)+c
(B) ln(x+3—M)+r
© 1n(x—3+m)+c
(D) In(x+3+M)+c

9 The equation 4x’ —27x+k =0 has a double root.
What are the possible values of k?

(A) +4
(B) +9
© 27
81
D Haiet

(D) x 2

10 Given that (x— 1)p(x) = 16x° — 20 + 5x - 1, then if p(x)= (4x" + ax— 1)’, the value of a is:
(A) 1

(B)
(©

2
1
3
(D) 0



Section 11 Question 12 (15 marks) — Use a separate booklet Marks

90 marks . (a) For what values of k does the equation x> —3x? —24x+k =0 have one real 4
Attempt Questions 11 — 16 root?
Allow about 2 hours and 45 minutes for this section )
(b) Find all the complex numbers z =a +ib, where a and b are real, such that 4
Answer each question in a new answer booklet. ‘z‘z -7=2i(z+2).
All necessary working should be shown in every question. © a
c
Question 11 (15 marks) — Use a separate booklet Marks
}7
In3 ex
(a) Evaluate ——dx . 2
o l1+e 1
(b) Use the completion of squares method to find J‘_izdx . 2
V3+2x-x?
o > x

X —11 1

(c) Consider the function f(X)= [Tk

b c
. 3

(1) Find real numbers a, b and ¢ such that f(x)= 3
3x-1 x4+2 (x+2)

(ii) Hence, or otherwise find [ f (x)d The base of a solid is the semi-circular region in the X - y plane with the
’ -‘. (o dx. 2 straight edge running from the point (0,—1) to the point (0,1) and the point
22 (1,0) on the curved edge of the semicircle.
(d) A point P(asec6,btan ) jjeq on the hyperbola X—z —y—z =1 with foci
S(ae, 0) S’(-ae, 0) a” b Each cross-section perpendicular to the X-axis is an isosceles triangle, in
>+ and P which the two equal side lengths are equal to three quarters the length of the
(i) Show that PS =a(esecO—1) ;4 PS"=a(esecd+1) 3 third side.
(ii) Deduce PS-PS =2a 3 (1)  Show that the area of the triangular cross-section at X =a is given by: 2

Bi-ar)

A(X) = —
(%) 5
(i1) Hence find the volume of the solid. 2
(d) A polynomial P(x) gives remainders —2 and 1 when divided by 3

2x —land x —2 respectively. What is the remainder when P(x) is divided
by 2x* —5x+27?
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Question 13 (15 marks) — Use a separate booklet

(a) The region bounded by the curve y = cosx and the axes between x = 0 and

. . . .
X= > is rotated about the line x = 3 to form a solid of revolution.

(i) Draw a neat diagram showing the resultant volume.

(ii) Using the method of cylindrical shells, find the volume of the solid.
(®)

In the diagram, TB and TD are tangents to the circle (centre O), at B and D.

P, K, Q and T are collinear such that PT H CD.

Copy or trace the diagram into your writing booklet.
(i) Prove that TBKD is a cyclic quadrilateral.
(i) Prove that TBOD is a cyclic quadrilateral.
(iii) Show that K is the midpoint of PQ.
(O] z is a complex number satisfying the equation ‘Z +2 —4i‘ =2.

(i)  Sketch the locus of z.

(i) Find the maximum value of ‘Z —1‘ .

Marks

CTHS Mathematics Extension 2 Trial 2014

Question 14 (15 marks) — Use a separate booklet

2x dx
(a) Use the Table of Standard Integrals to find | ——.
j Vxt+16
(b) Consider the graph of the function f (X)=|X|—1 shown below.
y
AN - Dad

Transformations of y= f (X) are shown below. Draw the resultant graphs

on the answer page provided with your multiple choice answer sheet. Show
distinguishing features with an accurate scale.

i y=xf(x)
i) |y|=1f(x)
(i) y=e'®

Question 14 continues on the next page

Marks

CTHS Mathematics Extension 2 Trial 2014



(c) (i) Evaluate exactly the integral I In Inx dx.

(ii) Consider the curve y =Inx. The area under the curve for 1< x<n is
approximated by dividing it into rectangles under the curve each of
width 1 unit. See diagram below (not to scale).

Yy a

X

01/2345 n-1 n

Show that the sum of the rectangles, S, is given by S, = ln((n—l)!).

(iii) Another approximation, S,, is made by dividing the area into
rectangles that lie above the curve. See diagram below (not to scale).

yA

0

Find a similar expression for this area, S,.

(iv) Hence or otherwise show that (n—1)!<n"e"™ <n!.

CTHS Mathematics Extension 2 Trial 2014

Question 15 (15 marks) — Use a separate booklet

(a)

(b)

(©)

(d)

T T .
Let Z:c0s7+|smg.Fmd z°.

(i) Show that the tangent to the rectangular hyperbola xy =4 at the point
2
P [Zt’Yj has the equation X+t’y—4t=0.

(i) The tangent at P cuts the X axis at point Q. Show that the line through
Q which is perpendicular to the tangent at P has the equation

t’x—y—4t’ =0.

(iii) The line t*x—y—4t> =0 cuts the rectangular hyperbola at the points R
and S. Show the midpoint M of RS has coordinates M (2t,—2t*).

(iv) Find the equation of the locus of M as P moves on the rectangular
hyperbola. State any restrictions.

The equation x* +bx’ +cx* +dx+e =0 has two roots which are reciprocals
and two other roots which are opposites.

(i) Show that c=1+e.

(i) Hence, deduce that d =be.

Show that € > 1+ X for Xx>0.

Marks

CTHS Mathematics Extension 2 Trial 2014



Question 16 (15 marks) — Use a separate booklet Marks

(a) Without using calculus, draw the graph of: 3
y= é(x— 1P(x* - 4x> —15x +18)
Show all major features of the curve.

(b) (i) Explain why the cubic f (X)=x"—3x+1 has exactly one root, x=cz, 2

between 0 and 1.

(i) Beginning with the approximation x = 0, use two applications of 2
Newton’s method to show that @ =~ 0.347 (to 3 decimal places).

(iii) The diagram below shows a hemispherical bowl of radius r. The bowl 2
has been tilted so that its axis is no longer vertical, but at an angle 8to
the vertical. At this angle, it can hold a volume V of water.

A

=

v

The vertical line from the centre O meets the surface of the water at
W and meets the bottom of the bowl at B. Let P be any point
between W and B and let h be the distance OP.
r
Explain whyV = [ 7(r’~h*)dh .
rsin @
r’r
(iv) Hence show V =—(2—3sin 9+sin30) 3
(v) The bowl has been tilted so that it is exactly half full. Using the results 3
above, find the angle @ correct to one tenth of a degree.

END OF ASSESSMENT TASK

CTHS Mathematics Extension 2 Trial 2014



] 2014 [
X2 Trial HSC ~ Multiple Choice Answers

b =da'(e’-1) a* =144 and b* =25,
25=144(e* - 1) a=12 b=5
(8:—!)=£ 0[’91:@ DI‘E=E
144 12
144

Equation of the directrices are x= +2_ :I:F :
e

POQ is a right-angled triangle. Therefore OP* +00" = PQ".

a'cos’ 0+ b'sin" 8+ a’cos” o+ b sin’ ¢ = @’ (cos@ — cosg)’ + B (sinB—sing)’

a’(cos’ 8+ cos” ) + b (sin’ 8+ sin® §) = a’(cosO — cosp)’ + b’ (sin@ — sinp)’
Hence

0=-2a’cosfcosp—2b* sinBsing

25 sin@sing = —2a’ cosfcos ¢

sinfsing _ 24’ a

—= tanftang =-—
cosfcos¢ 247 - ¢ b

PlacosB.bsing)

—-a C x
Ofacosd.bsing)

1

mn&—_—ﬁ

-

"6

r! :xz +y2
=(B3)y+r

r=2

2]

—v@ +i= 2((:1:»5%‘ir +isin S%J

(D)

(B)

(D)

4.

|z - 1] <2 represents a region with a centre is (1, 0) and radius is less than or equal to V2.

O<arg(z+i)< % represents a region between angle 0 and % whose vertex is (—1,0) not

including the vertex .. |z-1|< V2 and O<arg(z+i) < % (B)

(©)

v (B)

i

£ & L
3

(D)

1 5 1
= d;
JJ?—ﬁx—x’ IJ16-9-6x-x= ¥
=_|.-I—zdx
1hs—(éwra)
=siu"(—x+3 ]+c
4



dx dx dx

JJx‘—sto:IJx*-ﬁH%l =\[(x_3]=+]

= ln(x-3+"(x—3)z +l]+c
=ln(x—3+\l'x’—6x+10) +e

Let P(x)=4x'-27x+k
P(x)=12x"-27

Let & be the double root.

Hence P(ot)=0 and P(a)=0

When P'(e)=0 then 12¢* ~27=0

=2
4
3
a=iE
When P(e)=0 then 4a’ - 27 +k=0
k=21a-4a’
=a(27-40)

=+327-4x2)
2 4
=427

(x=1)(4x* +-ax—1) =16x* =20 +5x~1
Letx=2, 1.(15+2a) =16.2' =202 +5.2-1=361
2 15+2a=%19

n2a=-15%£19=40r-34

na=2or-17.

(C) Question 11 (a)

Criteria

® One for integration and one for substitution.

Answer:

LT
Il_e'_,"k:[lﬂ(l + ) = In(1+ ")~ In(1+¢?) =Ind~In2=In2,
! +&

Question 11 (b)

(©) Criteria
e One for completing the square and one for simplification.
Answer:
=2
(b) ———dr
I V3+2x—x?

1
=-2 dx
J’;—lxz —21—3i
--2[ 2 de
3~L’~2x+1—1—ﬂ

i _2J' 1 dr u=x-1
-Jd—(x—l]: ﬂ=1
dx
= —2sin"%+c
Question 11 (c)
Criteria
e (i) One each for a, b and c. (ii) One for In(x+2) and one for simplification
Answer:
(B)
(i) By partial fractions
g1 . B b . G a(x+2) +b(3x—-1)(x+2)+c(3x-1)
Ge-1)(x+2) (x=1) (x+2) (x+2) (Bx-1)(x+2)
=l=a(x+2) +b(3x-1)(x+2)+e(3x-1)
Letx="-2

(-2) =11=¢(3(-2)-1)

c=1

Letx:-l-
3

343
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Letx=0
~11==2(2) +b(-1)(2)+1(-1)
I=b

x =11
(3x-1)(x+2)°

-2 ! 1
=-'f‘_ +— =
3x-1 x+2 (x+2)

(i) |

2 -1
===In(3x-1)+1 2)+——
= n(3x—1)+In(x+ )+.‘_+2+c

Question 11 (d)

Criteria

e (i) One for substituting into the distance for either £Sor PS5 and one each for finding the
distances PSand PS (ii) One for explaining PS - PS’=-2a, one for explaining
PS - P§' = +2a and one for conclusion

Answer:

(a) (i)

Length of PS is J{aseca— ae)* +(btan )’ = Ja’(sec& -e) +bh’tan’ 6.
Given ':—}-':—1=l = b =a(e? -1).

Length of PS :

=Ja2(5ecl9—e)z +a’(e® ~1tan’ @

=avsec? @—2esecO+e® +e’ tan? f—tan® @
:.:\/ez(lﬂ.nn3 #)—2esecf+(sec® f—tan* 0)
= aVe? sec? 8- 2esecO+1

= ayf(esec0-1)*

= a(esec—1).
Length of PS’
= JJ(asec+ ae)® +(btan )

-

2 2
Given x—l—:—,=land B =a’(e? -1).
7

Length PS" :

= Jaz(secsd-e): +a’(e® =ian’@

= avJsec? 8+ 2esec@+e® + e tan? B—tan? §

=¢x,}ez(l-|-nm2 8) + 2esect + (sec’ @ —tan’ @)

= avfe? sec? 6+ 2esecd + |

= a\f{esecﬂ + I)z

Thus the length of PS" is a(esect +1).
(ii) If P lies on the right-hand branch of the hyperbola,

then - Z<g<Z,
2 2

For hyperbola e >1, PS=a(esecf-1) and PS'=a(esecd+1).

Thus PS-P5'=-2a.

If P lies on the left-hand branch of the hyperbola,

thus —7<8<-Z or Z<oz<n.
2 2

For hyperbola e>1, PS =-a(esec8-1) and PS'=-a(esecB+1).
Thus PS - PS'=+2a. Hence |PS—PS'|=2a.

Question 12(a)

Let P(x)=x" -3x' - 24x+k =0
P'(x)=3x"-6x-24
For stationary points (P’(x) = 0):

3 —6x-24=0
x'-2x-8=0
(x-4)fx+2)=0

x=4 x=-2

x=4,  P(4)=4"-3(4) -24(4)+ &

=k—80

x=-2, P(-2)=(-2) -3(-2) -24(-2)+&

=k+28

P(~2)x P(4)> 0 (since one real root)

(k—80)(k +28) >0

k<-28, k>80 =

4 marks Correct answer

3 marks Showing (k —80)k +28)> 0

2 marks Showing P(4)=k—80and P(~2)=k +28

1 mark Correctly finding x-values of stationary points

CTHS Maths Ext 2 Trial Solutions 2014
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Question 12 (b)

' -7=2i(z+2)
Let z=a+ib

|z| =+a* +b*

|.z|2 =a'+b
a'+b* =7=2i(a+ib+2)
==2b+2ai+4i
a’+b +2b-2ai=T+4i
so —2a=4
a=-2

so @' +b+2b=7
becomes b*+2h-3=0

(b+3)p-1)=0
b=-3or b=1
z=-2+i, z=-2-3i
4 marks Correct answer
3 marks Obtaining b=-3andb =1
2 marks Obtaining a = -2
1 mark Obtaining a® +b* +2b—2ai =7+ 4i

Question 12(c)

® O

y=—vl-x’

The base of the shaded isosceles triangle has length 24/1-a” .
The two equal side lengths are therefore of length

%x 21 -a’ =%\J'I——az

The height of the isosceles triangle is given by

h= %(1—03]-(1——512) %Jl__(,—?

So the area of the isosceles triangle is
% x base x height

:%xZﬁx '%{]—a‘}
- Bty

V5

= ?[1 -a ] as required.

2 marks Correct derivation

1 mark Correct method with one mistake OR identifying the base
length of the isosceles triangle as 2+/1—-a’

(ii) Now &V = Adx where A = area of isosceles triangle

== -]dx
=£[x_£ ’

2 3l
5 (1-1)-9
5.2
-
=%§-cubic units

2 marks | Correct answer

1 mark Correct method with one mistake OR obtaining

V=§:|:(1—xl)dr

CTHS Maths Ext 2 Trial Solutions 2014
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Question 12(d)

Let P(x)= (2x* - 5x + 2)0(x) + R(x)
since degD(x) > degR(x)
then degR(x) <2
let Rlx)=ax+b
P(x)=(2x = 1)x - 2)0(x)+ax+b

1) 1
P{E]—Ea-&b——z —{l]
P(2)=2a+b=1 -(2)
3a
@-M===3

a=2,b=-3
so R(x)=2x-3

3 marks Correct answer

2 marks

Correctly finding P[%) and P(2)

1 mark Finding P(x)=(2x -1 x-2)0(x)+ax+b

Question 13(a)

(i)

i

CTHS Maths Ext 2 Trial Solutions 2014

(i)

§V=mn[(3-x)—(3—x—6x)]y

= n[2(3 — x)8x — (6x)?]y
= 2m(3 — x)ydx

m

V= erjz(B—x)cosxdx
0

i z
=2rrx[35inx}§—-2nrf x
(

cosxdx

T fu
= 2n[3] - 2 [[x sinx]Z — fzsin xdx}
o

=6m —n?—2n(-1)

= (8w — t¥)u®

Question 13(b)

(@
£LTDB = £BCD

£BCD=¢BKT
&~ £TDB = £BKT

TBKD is a cyclic
quadrilateral,

(ii)
OB 1 BT
£0BT =90°

Similarly, 20DT = 90°
£0BT + 2£0DT = 180°

TBOD is a cyclic
quadrilateral.

(The angle between a tangent and a chord is
equal to the angle in the alternate segment.)
(Corresponding angles on parallel lines.)

(TB subtends equal angles at K and D.)

(A tangent is perpendicular to the radius at
the point of contact.)

(If opposite angles of a quadrilateral are
supplementary, then the quadrilateral is a
cyclic quadrilateral.)

CTHS Maths Ext 2 Trial Solutions 2014



(iii)

Join OK.

From (i) and (ii), TBKOD is
a cyclic quadrilateral.

£LOKD = £0BD (Angles in the same segment are equal.)
LDKT = £DBT (Angles in the same segment are equal.)
£0KD + £DKT
= ¢0BD + ¢£DBT
=9(° (A tangent is perpendicular to the radius at
the point of contact.)
~ 0K LPQ
PK = QK (A perpendicular from the centre to a chord
bisects the chord.)
Question 13(c)
(i)
Centre = (-24), r=2
¥

Quuation 14 )
Year 12 Ext 2 Graphing Transformations Answer sheet

DETACH and place in QUESTION 14 booklet

(ii)

Distance from centre to the point (1.0)
JE2-1)2+(4—-0)2 =5
~ Maximum value 5+2 =7

Question 14(a)

2x
—_— = 2 4
j e In(x? +Vx* +16) + ¢

y=f(x) y=xf(x)

e

s | L tza)
3 —— . 2 3 F Bt |
6.
=) y=e®

CTHS Maths Ext 2 Trial Solutions 2014
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Question 14(c)

® jnlnxdx = [xInx]} —J-nx.;lc-dx
1 1
=nln(n) =0 - [x]}

=nln(n)-n+1

(ii) Sy=ILby+lLbs+ -+ 1_1b,
=In2.1+4In3.14+-+In(n-1).1
=In[2.3.4.(n—-1)]
=In[(n—1)!]

(iii) S, =In(n!)

. n
(v) S, < f Inxdx < S,
1

In[(n—1)!] <nln(n) —n+1 < In(n!)
In[(n— 1)!] < In(n™) —In(e™) +Ine < In(n!)
“:f) < In(nt)
In[(n— 1)!] < In(n™e*™) <In(nl)

(n—1Dl<n™e ™™ <n!

Inf(n - 1)!] < 1n(

Question 15(a)

o X
z=cos—+isin—
6

2% = cos(6x L) +isin(6x =
cos( x6) isin( Xﬁ}

=cosm+isinm

Question 15(b)

()

To find the gradient of the tangent.
xy=4
dy

——+y=0
xdx ¥y
é’.:—y
dx x

Equation of the tangent at P
2 1
y-S=—(x-20)
1 t

Cy=2=—x+2t
x+y—4t=0

2 Marks: Correct
answer.

1 Mark: Uses De
Moivre’s theorem

2 Marks: Correct
answer.

1 Mark:
Correctly
calculates the
gradient of the
tangent to the
hyperbola

CTHS Maths Ext 2 Trial Solutions 2014



(ii)

(i)

(iv)

Tangent cuts the x axis when y=0.
To find point Q substitute y =0 into x+1*y—4r=0.

x+0x0-4r=0
x=4t - O(41,0)

At O(41.0) Gradient of the tangent is -L,
2

Gradient of the normal is 1* (mm, =-1)
Equation of the normal at 0
y=0=1(x—4r)

y=rx-4r

Px—y—4r' =0

R and § are the points of intersection of normal at  and the
hyperbola.

Solve equations simultaneously
xy=4 (1
Px—y=4'=0 2)
Eqn (1) +x x Eqn (2)
x'-4x=4
' —4x-4=0
3
Sum of the roots is x, +x, =—:45—;—=4I 3
i 1
(Sum of the roots at R and §)

+x, M

Midpoint of the roots x=x'T_ 2 =3¢

This is the x coordinate of M.

Substitute x =2 into the equation of the normal at Q.
Px2—y-4f=00r y=-21

Coordinates of M are (2¢,-21")

Eliminate 7 from the two parametric equations.
x=2¢ )]
y==2t' @

Substitute =-§ from Eqn (1) into Eqn (2).

3
x x
=ool = =
y (2J or y P

Locus is x* +4 v =0 (Excludes case when f = 0 (undefined)).

Question 15(c)

| Mark: Correct (i)
answer.

2 Marks: Correct
answer.

(i)

1 Mark:
Determines
x’=4x-4=0
or makes similar
progress.

2 Marks: Correct
answer.

1 Mark: Finds the
equation of the

locus or states the
correct restriction.

1
Let the roots of &, —, B8,— 8.
a

Y apys=e

atp.(-p=e
[#4

-B=e (1)

Zaﬁ=c
tx-l+aﬁ+a(—ﬁ]+
a

1-f=c (2

N ')
(73

o

Solving Eqns (1) and (2) simultaneously.

l+e=c
c=l+e

> apy=d
@t prat(-p)+ L p(-B)+aB(-B)=d
[74 4 (74

L ra)=d (@)
o

Za’:e
a+l+ﬁ+(—ﬂ)=—b
a

g i ()
@

Solving Eqns (3). (4) and (1) simultaneously.

ebh=d
d=be

2 Marks: Correct
answer

1 Mark: Correctly
finds relations
between roots and
coefficients.

2 Marks: Correct
answer

1 Mark: Correctly
finds relations
between roots and
coefficients.
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CTHS Maths Ext 2 Trial Solutions 2014



Question 15(d)

e >1+x
ore’ =1-x3>0

Let f(x)=e¢"—1-x
flx)=e"-1

>0 whenx>0
Hence f(x) is an increasing function for x >0
Absolute minimum for f(x) is 0 when x=0
Therefore f(x)>0

e=1=x50

e >1+x

Question 16(a)
Let P(x) = x3 — 4x* — 15x 4+ 18
P(1)=1—-4-15+18
=0

~ x — 1isa factor of P(x).

1)1 -—4 =15 18

i =3 —18

1 -3 —18 0
x? —3x —18
& P(x) = (x—1)(x* —3x —18)

=(x—=1)(x+3)(x—6)

sy =5G= 1 +3)E-6)

2 Marks: Correct
answer.

1 Mark: Shows some
understanding.
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Question 16(b)

() f(x)=x'-3x+1, f£(0)=1, f(1)=-1
Hence, there is at least one root between 0 and 1. Note that f'(x)=3x" =3 and f"(x)=0 when

x=1%] and [ '(x) <0 (i.e. monotonic decreasing) in the interval 0 <x <1. Hence, there is exactly

one root between 0 and 1.

(ii) Let x, =0. Using Newton's method,

_f(xo) L

x = =

1
f'(xn) 3

and

_f(xl)

3
[1] —3x[1J+1
3 3 ~0347

L= =

AT

(iii)

Consider the volume of the water by considering horizontal discs of thickness "'h. Consider the disc

Jt units below .

radius

Let 8V = Volume of the typical disc

= ‘1'1'(.'-2 - }.Jh

radius® = > - *

CTHS Maths Ext 2 Trial Solutions 2014

W
The total volume of water =~ Z F (r2 - ]6‘&
&

= NZ (' —h*)h
fr=rsind
Exact volume=}im E :r(r’—h’):ﬂr

-0

h=rsind

- j #(r* -h*)dn

rsind

3

=57(3-1-3sing +sin’ )
3

=== (2-3sin@+sin’ )
3

2
(iii) Volume of a hemisphere = 5’"3

3
2[2—3osirn§!+ sin’ 6) =lm-"
3 3

52-3sinf+sin’ =1
sin* @=3sin@+1=0
Now, in 14 (¢), @* -3z +1=0= a =~ 0.347

Hence, sinf = 0.347 = & = 20.3"

rsind
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