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Section 1

10 marks

Attempt Questions 1 — 10  Allow about 20 minutes for this section.
Use the multiple choice answer sheet provided for Questions 1 — 10

1. Which of the following is the solution to the quadratic equation:
iX>+x+2i=0?

A —i, —2i B —i, 2i C i, —2i D i, 2i

2. The circle |z -3- 2i| =2 is intersected exactly twice by which of the following lines?
A |z-3-2i|=|z-9 B |z-i|=|z+1
C Re(z) =5 D Im(z) =0

3. Which of the following is the graph of y =xe™?

A B
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A hyperbola has its centre at the origin and its foci on the x-axis.

The distance between the foci is 16 units and the distance between the directrices is 4 units.

What is the equation of the hyperbola?

2 2 2 2
A X__y_:]_ B X——y—=
48 16 16 48
2 2 2 2
X__y_zl D X ¥
4 16 16 4

The polynomial P(x) = x* —5x* —8x+48 has double integer root at x = .
What is the value of o ?

A a=-3 B a=0
C a=3 D a=4

Let @, and y be the roots of the equation x*+3x* +4=0.
Which of the following polynomial equations has roots a*,* and y*?

A -9 —24x—-4=0 B X —9x*—12x-4=0

C X =9x*-24x-16=0 D X =-9x*-12x-16=0

A committee of 5 people is to be chosen from a group of 6 girls and 4 boys.
How many different committees could be formed that have at least one boy?

S e ()
o oMY > [5)

] ) . x(S—x)
What is the solution to the equation >-3?

A 2<x<4 or x=6 B 1<x<4 or x=5

C 4<x<6 or x<2 D 4>x<5 or x<1
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9. Which of the following is an expression for J'xe% dx?

A Lei Letic B et Leiic
2 4 2 2
C 2xe? — 2% +¢ D 2xe? —4e? +¢

10.  The region bounded by y = x*, the x-axis and the line x = 2 is rotated about the line x = 2.

Using the method of circular discs to calculate the volume generated, which of the following
gives the area of the circular cross-section of each disc?

A ry? B 7 x?
C 27-2y D ;z(4—4 y+y)
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Section 2

90 marks

Attempt Questions 11 — 16 Allow about 2 hours and 40 minutes for this section
Answer each question in a separate answer booklet.

All necessary working should be shown in every question.

Question 11 (15 marks) Start a new answer booklet. Marks

@ M Express 1-+/3i in modulus - argument form. 2
- - 4 -, . - -
(i) Hence, evaluate (1—\@|) , writing your answer in the form a+bi,

where a and b are real. 2

(b) On the same Argand diagram, shade the region simultaneously defined by

(©) M Determine all five solutions to the equation

2°=-1
Show these on the Argand diagram. 2
(i) Hence, or otherwise, show that cos%cosz?ﬂ = % 1

Question 11 continues on the next page
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Ya
(d) 1,
P(2)
T2 2
-2
v
Carefully copy the diagram above into your answer booklet, showing the point P representing the
complex number z on the Argand diagram.
Mark the following points on your diagram:
. . 1
(i) Q, representing the complex number =
z
(i) R, representing the complex number z L
. 1 V4
e) Itis giventhat z= — where 0<9<—.
1+cos@+isin@ 2

(i) Show that z:l—iitang.
2 2 2

(i)  Hencefind |z| and arg(z).

HAHS Mathematics Extension 2 Trial Examination 2018

Page 6



Question 12 (15 marks) Start a new answer booklet. Marks

(a)

(b)

The curve shown has equation f (x)= x3 —3x.

Copy the curve into your answer booklet. Your sketch should be approximately % of a page.

(i)  On the same diagram, sketch the curve y? = x® —3x.
Your diagram must clearly indicate any points of intersection with the curve
3
y=Xx"—-3X 2

(i)  Sketch the graph of y:|f(|x|)|. 2

Consider the curve  f (x) = cos‘l(ex).

State the domain and range of the function. 2

Question 12 continues on the next page

Page 7

HAHS Mathematics Extension 2 Trial Examination 2018



(c) Consider the curve f (x)= e 1

e*+1
(i) Show that y = f (x) is an odd function. 1
(i)  Showthat y = f (x)is an increasing function. 1

(iii)  Sketch the curve y = f (x) showing clearly any intercepts with the coordinate

axes or the equations of any asymptotes. 2

(iv)  Find the values of k for which the equation ex _1 =kx has 3 real solutions. 2
e’ +

(v) Sketch the graph of y = EX +i. 2

(vi)  Find the equation of the inverse function y = f (). 1

Page 8
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Question 13 (15 marks) Start a new answer booklet. Marks

X2 y2
@) Consider the ellipse —+-—=1
16 9
(1) Calculate the eccentricity and hence find the foci and the directrices of the ellipse 3
(i)  Derive the equation of the tangent at P(4cos®,3sin6). 2
(iii)  Show that the tangent at P cuts the positive directrix at M 1677 , 21_12ﬁ Cos® 2
7 7sin@
(b) The point A(acos 0, bsin 0) lies on the ellipse £2+i2 =1 with foci Sand S'.
as b
It is given that the normal at P has equation:
ax —_b—y=a2 b2
cos@ sind
The normal at P meets SS' at G.
(i) Show that:
PG*=a’(1-e’)(1-ecos’ 0)
and that:
2 _n2(1_ 2
PS?=a’(1-ecos0) )
(i)  Hence show that: PG*=(1-e’)PS.PS’ 2

Question 13 continues on the next page.

Page 9
HAHS Mathematics Extension 2 Trial Examination 2018



(©) The point P(cp,%j with p >0 lies on the rectangular hyperbola xy = c?

with focus S. The point T divides the interval PS in the ratio 1:2.

y
P
S
(c.c) 5
xXy=c
X
(i) Determine the coordinates of T. 2
(i) Find the equation of the locus of T as P moves on the hyperbola 2

Page 10
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Question 14 (15 marks) Start a new answer booklet.

(a)

(b)

(©)

Define P(x)=x3 —2x" +3x+2, and let o, Band y be the roots of P(x)=0.

(i) By considering a* + #* +y?, explain why P(x) =0 has only one real solution

(ii)  Find the monic polynomial having roots af,ay, By .

A sequence is defined by:
a =5,a,=13anda  =5a, —6a forall natural numbers n.

Show by Mathematical Induction that a =2"+3"

(i) Show that g* +95* > 6ab, where a and b are real numbers.

(i)  Hence, or otherwise, show that a* +58* +9¢* > 3(ab+bc+ac).

(iii)  Henceif a>b>c¢>0, show that g* +5b* +9¢* > 9bc.

Marks

Question 14 continues on the next page.
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(d) In the diagram below, two circles intersect at A and B. Chord QA on one circle is
produced to cut the other circle at R. From P, on AB produced, secants are drawn to
Q and R, cutting the circles at M and N respectively.

(1) Show that PMBN is a cyclic quadrilateral 2
(i) Hence, or otherwise, show that MQRN is a cyclic quadrilateral 2
Page 12
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Question 15 (15 marks) Start a new answer booklet. Marks

@  Find f °_°§9 do 2
sin” &
. dx
b Find | — 2
®) ¥ +2x+2
(©) (i) Find real numbers a, b and ¢ such that O —x = ax+b + L 2

(1+x2)(1+x) 1+x* 1+x

(i) Hence, or otherwise, find 9_—xdx 3
(1+x2)(1+x)
d I =jofsin”9d9 where p>?2
. n—1
(1) Showthat 7 =——1 3
n
2 5
(i) Hence, or otherwise, evaluate IO (4— xz) 2 dx 3
Page 13
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Question 16 (15 marks) Start a new answer booklet. Marks

@) The region enclosed by the curves y = Jx and y = x between x = 0 and x = 1 is rotated about
the x-axis to form a solid. Use the method of slices to obtain the volume of this solid. 4

(b) A solid is formed by rotating the region enclosed by the parabola y* = 4ax

and the line x = a, about the x-axis
Determine the volume of this solid 3

(©) The region between the curve y = , the x-axis, x=0 and x=1,

6
NI

is rotated about the line x =3.

Y

: , ¥
-1 1 2 3 4
Give an expression for the integral that will give the volume of the solid that is generated.
You DO NOT need to evaluate the integral. 4
Page 14
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(d) The base of a solid is formed by the area bounded by y=cosx and y=-cosx
for 0<x<Z .
2

Vertical cross-sections of the solid taken parallel to the y-axis are in the shape of isosceles
triangles with the equal sides of length 1(one) unit as shown in the diagram.

/

Find the volume of the solid.

END OF EXAMINATION
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Year 12 2018 Extension 2 Trial Examination Solutions.
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Multiple Choice: .B
.C 9.D 10.D




Year 12 Higher School Certificate
Question No. 11

Mathematics Extension 2
Solutions and Marking Guidelines

Task 4 2018

Outcomes Addressed in this Question

E3 uses the relationship between algebraic and geometric representations of complex numbers
and of conic sections

Outcome Solutions Marking Guidelines
2
- - 2
(@) (i) |1—\/§||=\/1 +(V3) =2 2 marks : correct
E3 solution
' tan & =+/3
oL , \/_ 1 mark : significant
c.arg (1—\/§i ) =—= progress towards correct
' solution
: (1, —v3)
J sl \/_I [cos( j+|sm( D
4
i) (1-+/3i) =| 2| cos isin
E3 ) ( \/7) [ ( ( JJF ( jﬂ 2 marks : correct
Ar solution
=2¢ cos( j+|sm( D
3 3 1 mark : significant
2z . . (2« progress towards correct
=16| cos 3 +1isin 3 solution
2 2
= -8+83i
(b)

E3 2 marks: correct solution
1 marks: substantial
progress towards

w 5 solution
(c) The complex roots of —1 are evenlyzspaced around the 2 marks: correct solution
unit circle, with a root at —1and <2 radians apart. _

E3 S 1 mark: substantial

1

\dn/5
27/5

e
-1 2/5 1

/
2/ D

-1
The solutions to z° =—1 are

T .. T 37 .. 3x
z=-1, cos—+|sm€, COS?+ISII‘1—,

progress towards
solution




E3

E3

E3

E3

-1

==17"=(2(cosO+ising))

Z
1 ..
:E(cos(—0)+|sm(—6))
.. i 1 i, . . .1
(i) As ——=—ix=, H(——) is the point representing —
z Z Z Z
rotated 90° clockwise. As z L Z +(—lj can use
z z

parallelogram rule.

1

1+cos@+isin@

= 21 — . where t:tang

N 1-t N 2it 2

1+t 1+t?

_ 1+t
C1+t2 4+ 1-t2 + 2it
_1+t°
2+ 2it
(1+it)(1-it)
2+t
1-it
2

(e) z=

1 .10
SZ=——l—tan—.
2 2 2

(ii) |7| = \/(%J +(—%tan gj

1 mark : correct solution

2 marks : correct
solution

1 mark: substantial
progress towards
solution

2 marks: correct solution

1 mark: substantial
progress towards
solution




E3

|z| =£secg as 0<o<Z,
2 2 2

From the diagram,

tana =tan— O{=€

7
sarg(z) = 5

i
(1/2, 5 tan 8/2)

Note: for complex number questions, it is often necessary to

draw a circle — this is best done using a template or compass.

Having a protractor is also an advantage for questions like (c)

and (d). In these questions many students did not indicate

important properties, which resulted in marks not being able

to be awarded, such as:

(c) the roots lie on a unit circle and are equally spaced

(d), (i) Q lies on acircle of radius ¥2; arg(P) =- arg(Q)
should be indicated by showing equal sized angles

(if) how R was located — rotations of 90° and addition/

subtraction of vectors by drawing parallelograms
should be indicated to demonstrate your method

2 marks : both modulus
and argument correct

1 mark: one of above
correct




Year 12 Higher School Certificate Mathematics Extension 2
Question No. 12 Solutions and Marking Guidelines

Task 4 2018

Outcomes Addressed in this Question

E6 combines the ideas of algebra and calculus to determine the important features of the graphs of a
wide variety of functions

Outcome

Solutions

Marking Guidelines

E6

E6

E6

(@)

(i)

(i)

()

Can find cos™(g(x))provided —1< g(x)<1. Since

e* >0, need e* <1. This occurs when x<0,
.. domain is x <0 (where x is a real number).
When x<0, 0<e* <1.
Cos inverse of values between 0 and 1 (including 1) gives

answers between 0 and % (but not including %).

.rangeis 0<y< % (where y is a real number).

2 marks : correct
solution

1 mark : significant
progress towards correct
solution

2 marks : correct
solution

1 mark : significant
progress towards correct
solution

2 marks: correct domain
and correct range

1 marks: one correct of
above




E6

E6

E6

E6

© () f(x)=
s (=x)

(i)

™) o1

e -1
e*+1
e’-1
e+l

X

L

e
1
e

—+1

_1-¢
14k
(e
e +1
=—f(x) .. odd function
e* -1
e +1
(ex +1)eX —(eX —1)eX
(eX +1)2
, 2e”
f (X) T 2
(e +1)
As e* > 0for all values of x and the denominator is
positive, f'(x)>0.
.y =f(x) is an increasing function

f(x)=

f'(x)=

e’ -1

=kx has 3 solutions when the line y = kx

X

_ e
intersects the curve y =

eX

1 in three places.

This will occur when the gradient is positive, and the
gradient is less than the gradient of the tangent.

Tangent to the curve
""""""" 1 =—==—at(0,0) has gradient

ol 0
— (0)= 2¢° %

As the line y = kx has gradient k,

O<k<1
2

1 mark: correct solution

1 mark: correct solution

2 marks : correct
solution

1 mark: substantial
progress towards
solution

2 marks: correct solution

1 mark: substantial
progress towards
solution




E6

E6

(v) Since € +i is the reciprocal of € _1, need to draw
- +
y= ! .Graphdrawn inredis y= e +1
f (X) e* -1

(vi) Inverse function is x =

Note:

y_

eV +1’
xe’ +x=¢e’ -1
x+1=e’—xe’
_x+1
T1-x

. y—|n(x_+1j
a 1-x

More care needs to be taken and more attention paid
to detail in graphs such as (a)(i) & (ii).

(a)(i) stated that points of intersection with the
original curve (wheny = 1) needed to be clearly
indicated and which curve was above/below. Using
different colours is a good way to distinguish between
different graphs. If students did not mark that the
graphs intersected at y = 1, marks could not be
awarded. Also, any vertical tangents should appear as
vertical tangents; lines where y — oo should not
appear to be horizontal or approaching a limit.

For a graph out of 2 marks, such as (a)(ii) scale should
be indicated on the axes; if a graph is symmetrical the
graph should reflect this.

ey

2 marks : correct
solution

1 mark : significant
progress towards correct
solution

1 marks : correct
solution




Year 12 (2018)

Mathematics Extension 2

AT4 2018 HSC

Question No. 13

Solutions and Marking Guidelines

Outcomes Addressed in this Question

E3 uses the relationship between algebraic and geometric representations of complex numbers and of conic

sections

E4 uses efficient techniques for the algebraic manipulation required in dealing with questions such as those
involving conic sections and polynomials

Part/ Solutions Marking Guidelines
Outcome
(@) ) x? y? (@)(i) 3marks: All 3
(i) 16 ?=1 —>a=4,b=3 components correct, 1 mark
er component.
Vi ._ P
e:T foci= (iﬁ,o)
directrices:x:J_rE
J7
(i) .
dy (if) 2 marks: Correct
dy 4,9 _3cosd solution with working.
dx dx/  4sing 1 mark: A correct
do substitution of all
Tangent:y—3sin9=— 30980 (x—4cosd) Information.
4siné
—>4ysin#+3xcosd=12
xcos@+ ys,|n¢9:1
4 3
16 167
(i) Directrix: X_f_T (iii) 2 marks: Correct
Sub into tangent equation: solution with working.
1647 cos6  ysind 1 mark: A correct
+ y =1 substitution of all
238 3 information.
ysing 28-16+/7 cosd
3 28
84487 coso
28sin g
_ 21-12\/7 cos @
7sind

As required.




(b)

(©)

(i) At Gy=-0 .. _a?
coséd

“.Xx=ae’cosd

PG?=(acos0—ae’ cosd) +(bsin6-0)

—b?=a%? since it’s an ellipse

2 2 22 b? .,
=a’| cos’O(1-e”) +=sin’ 0
a

:az(cosze(l—ez)z+(1—e2)sin29)

a’(1-e”)(cos® 0—e’cos’ O +sin’ )
=a*(1-e*)(1-e’cos’ 0 )

S=(ae,0)

PS2=(acosd—ae)’ +(bsind-0)*
:az(coszé?—2(9c030+e2+(1—e2)sin2 0)
:az(cosz6’—2ecosé?+e2+sin2 0—e’(1-cos’ 49))

a’ (1— 2ecos 6 +e? cos? 6?)

=a’ (1—ecos6?)2
(i) From (i) PS=a(1-ecos#) Hence
PS'=a(1l+ecosd)
RHS =(1-¢)PS.PS’

=(1-¢*)((a)(1-ecos0))((a)(1+ecos0))

=a? (1— ez)(l—e2 cos? 9)

=PG”=LHS
(i)
P:{cp,EJ Sz(c\/i,c\/z)
p
T 2cp+c\/§ 2c+cp\/§
3 ' 3p
y 3x—c2 2c
i) FromT: p=——— and =
(1) P= % P32
_3x—c\/§_ 2C
T2 3y-cV2

(Sx—cﬁ)(Sy—c\/E):m:Z
Which is a rectangular hyperbola with asymptotes :

o2 o2
3’ 3

(b) (i) 2 marks: Correct
solutions

1 mark: 1 of the solutions
correct.

Note: There was a lot of
working required per mark,
and it seemed that many
students used way too much
time on this question. If the
first attempt didn’t work, it
was worth considering
moving on and coming back
to this question later..

(if) 2 marks: Correct
solution in required form.
1 mark: Relevant progress.

(¢) (i) 2 marks: Both
answers correct.

1 mark: One of the answers
correct, or both answers
incorrect from only 1 error.

(if) 2 marks: Solution in a
form that can be interpreted
as a hyperbola. Just
substituting for p into one of
the x or y values did not
gain full marks.

1 mark: A single
substitution for p in an
attempt to eliminate the
parameter.




Year 12

Mathematics Extension 2

Task 4 (TRIAL) 2018

Question No. 14

Solutions and Marking Guidelines

Outcomes Addressed in this Question

E2 - chooses appropriate strategies to construct arguments and proofs in both concrete and abstract settings
E4 - uses efficient techniques for the algebraic manipulation required in dealing with questions such as those involving

polynomials

E9 - communicates abstract ideas and relationships using appropriate notation and logical argument

Outcome Solutions Marking Guidelines
E4,E9 | @ @) P(x):x3 —2x343x+2
2 2 2 1 mark: correct
a’rfriyt=(arprr) -2aprayrpy) solution.
=2"-2(3) Full explanation needed
=-2
If o, B, yare all real, then o+ g%+ >0, Which is not true, so
there is at least one complex root.
The coefficients of P(x) are all rational, so complex roots occur
in conjugate roots.
.. there are two complex roots and one real root.
.. d
Ea (1) afly " 2
roots af, ay, By 3 marks: correct
9 2 9 solution (must be
become aff=——,ay=——, fy =—— monic)
4 B a
2 2 mark: substantial

2
solety=— = x=——
x

P(x)=x3—2x2+3x+2

(2 (2 ( 2) [ 2)
A7) A) L)
05 8 6 ,
vy oy oy

=-8-8y—6y"+2)°

0
P(y)=y3—3y2—4y—4 (monic)

Question 14 continued...

progress towards correct
solution

1 mark: partial progress
towards correct solution




E2, E9

E2

E2

(b) Let S (n) be the statement a_ = 2" + 3"
step 1: Show truc forn=1,2
n=1:2'+3"=5, s0 §(1) is true
n=2:2"+3 =13, so0 §(2) is true
step 2: Assume S(k),S(k+l) are true
ica =2"+3 anda =2""+3"
step 3: Prove S(k+2) 1s true
ie prove @, =2 +3"
IHS=ga,,
=5q,  —6a,
= 5(2’Hl + 3‘”) - 6(2" + 3") (by assumption)
=52"1+531-322-322"
=52 53 3201 _9 3t
=228143.3"
=2t 4342
=RHS
Hence S(k+2) 1s true
-. $(k) is true by Mathematical Induction

(given recursive formula)

(©) () consider o +9b*—6ab
=(a-3b) 20
sa+9b —6ab>0

andso o’ +9b° > 6ab

(i) & +9b* > 6ab
so b +9c¢” >6bc

and & +9c® >6ac

adding, 24" +10b" +18¢* > 6(ab+ bc +ac)

a’ +5b" +9¢* 23(ab+bc+ac)

(from (i))

(i) o’ +5b"+9c* > 3(ab+ bc+ ac)

> 3(be 1 be-t be) {Z:zzijj
- 3(3bc)
=9hc

ica +5b +9¢ >9b¢

Question 14 continued...

(d)

3 marks: correct
solution

2 mark: substantial
progress towards correct
solution

1 mark: partial progress
towards correct solution

1 mark: correct

solution

2 marks: correct

solution

1 mark: substantial

progress towards correct
solution

1 mark: correct

solution




() LMBP=ZA0OM =x (ext £ of cyclic quad BMQOA)
LPMB=/0AB=y (ext Z of cyclic quad BMOA)
LZRAP=nm—y (straight ZOAR)
ZRNB =n— /RAP (opposite L's of cyclic quad ARNB)
r(r)
=Yy
- ZRNB = /BMP
PMBN is a cyclic quad (ext Z = opposite interior L)

{ angles on circumference standing )
Lon arc MP of cyclic quad PMBN J
- ZROM = /MNP =x
But /MNP is the extenior angle of quad ORNM
~. ORNM is a cyclic quadnlateral

(i) ZMBP= /MNP

2 marks: correct
solution

1 mark: substantial
progress towards correct
solution

2 marks: correct
solution

1 mark: substantial
progress towards correct
solution




Year 12

Mathematics Extension 2

Task 4 (TRIAL) 2018

Question No. 15

Solutions and Marking Guidelines

Outcomes Addressed in this Question

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

Outcome Solutions Marking Guidelines
@ I= cosﬂdg letu=sin@
sin’ du = cos0db )
2 marks: correct
:Ja’u:j‘usdu solution
u5
u 1 mark: partial progress
=—+c¢ towards correct solution
1
=—— +c
4sin* @
dx
) I= Y 2 marks: correct
solution
B dx
- (x +1)2 +1 1 mark: partial progress
towards correct solution
=tan71(x+l)+c
. 9—x ax+b c
© @) =

(l+x2)(1+x) 14X +1+x
9—x=(ax+b)(l+x)+c(l+x2)

letx=—1 = ¢=5

x=0 =bh=4
x=1 =a=-5
9—x _ —5x+4 5

1.e.

(l+x2)(l+x) T 1+x i 1+x

. 9—x | Hx+4 i
@ J(l+x2)(l+x) dx_j[ 1+x° +1+x]d[nC

=j 4zdx—f 5"de+ >
1+x

1+x x+1
=4‘[an_13t:—§]]1(3t:2 +l)+5]n(x+l)+c

( +1 2\
=4tan_1x+§]nL£x2—LJ +c

x +1

Question 15 continued...

2 marks: correct
solution

1 mark: partial progress
towards correct solution

3 marks: correct
solution

2 mark: substantial
progress towards correct
solution

1 mark: partial progress
towards correct solution




@G I, =j0§sin"9d9

= j fsin'“osinada

u=sm"'8 dv =sm 046

du= (n— l)sin"_2 cosBdf) v=—cosf
I = I:—(:()sl9sin"_1 H:E + (n — 1) Iog sin™ " @cos’ OdO

- 0+(n—1)j T gin™? 9(1—sin2 9)d9

(n 1 L (sm’”ﬂ sin 9)0’9

)
)1, ~(n-1)1,
)

Il
—
B

nl,=(n-1)I,,
n—
L= T
1 T
(1) x=2cosf whenx=0,0= E
dx = ~2sin 6d0 whenx=2,0=0

2 5 0 5
J (4_x2)idx = —L (4— 4cos® 9)5 x 2sin 0 df
1]

2

=42, ZJO (sm 9) .sinfdo

- 64[5sin6 0do
0
= 641,

=64x2I4

_160 3,
3 4°2

=40 x ;Io

= 20]0: sin® 0d0 = 20]0:1619
- 20[0];

o

=10x

3 marks: correct
solution

2 mark: substantial
progress towards correct
solution

1 mark: partial progress
towards correct solution

3 marks: correct
solution

2 mark: substantial
progress towards correct
solution

1 mark: partial progress
towards correct solution
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Question No. 16 Solutions and Marking Guidelines

Outcomes Addressed in this Question

E7 uses the techniques of slicing and cylindrical shells to determine volumes

Part/ Solutions Marking Guidelines
Outcome
@ |Fromx=0tox=1, y=+/x isabove y=x. (a) 4 marks: Complete
By slicing, each slice will be a “washer shape” ;S)?:E(t;li%?ega%d upon DAVIE
) :
A(X)=7r(\/§ —X2)=7Z(X—X2) 3 marks: Almost all
, elements included.
oV =r(x—x")ox 2 marks: Significant
N , T progress.
-V =7TIO X=X dX=E units 1 mark: Some relevant
progress.
(b) : .. . o
;rr\::slequestlon is a volume of revolution; each slice is a (b) 3 marks: Complete
' ., solution.
Avrea of slice = 7y” =4axz 2 marks: Substantial
_lim progress.
Volume = 5X%0;4ax;z o 1 mark: Some relevant
a progress.
% :4a7zJ'0 xdx =2za’ units®
©) Using cylindrical shells. (c) 4 marks: Complete
6 solution based upon DAVIE
r=3-x) h=y= - principles.
4-X 3 marks: Almost all
S 6 elements included.
V=002 27(3-X) P OX 2 marks: Significant
x=0 . —X progress.
1 o—X 1 mark: Some relevant
V=12 dx
”J.o [1_y2 progress
(d) (d) 4 marks: Complete

Height of triangular slice = {/1—y?
Area of triangular slice = %bh =y 1-Yy?

Thickness of slice is 0x

A(x):cos Xa/1—c0s® X =C0S Xsin X
:lsin 2X
2
lim 2 1 H
V= Esm 2X0X

— ox—0
x=0

71
=,

—sin 2xdx
2

0

=—%coszx ]%

= iunit3
2

solution based upon DAVIE
principles.

3 marks: Almost all
elements included.

2 marks: Significant
progress.

1 mark: Some relevant
progress
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