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Total marks —120
Attempt Questions 1-10
All questions are of equal value

Answer each question in 2 SEPARATE writing booklet. Extra writing booklets are available.

Question 1 (12 marks) Use a SEPARATE writing booklet.

(2)

(®)

@

()

®

Evaluate \/(ll-l correct to two significant figures.
e+

Factorise 2x” —4x+2 completely.

Write down the primitive function of El +5.
x

Solve %= 3 ——%2 » leaving your answer as an improper fraction.

If a+vb= 47 +5 ) find @ and b if they are both integers.

Sketch the graph of y= |4 —x|

Marks
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Question 2 (12 marks) Use a SEPARATE writing booklet

@

(b)

©

@

©

®

®

Draw a neat sketch of a number plane and plot the points 4(—4, 0), B(4, 0) and
C(0, 8) on it.

Find the gradient of AC and show that the equatioﬁ of ACis 2x—y+8=0.
Find the perpendicular distance of AC from Z(0, 3).

If X is the midpoint of AC, and ¥ is the midpoint of BC, find the coordinates
of X'and Y. :

Show that XZ is perpendicular to AC.
Show that the lengths AZ = BZ = CZ =5 units.

Find the equation of the circle passing through 4, ‘B and C.




Question 3 (12 marks) Use a SEPARATE writing booklet.

(a) Differentiate the following with respect 1o x.

) y=22

x
i) y= (x2 +3)6

(iii) y=xhx

(b)  Find an expression for each of the'foll“owing integrals.

1
() Evaluate J- e —e*dx
0

(d) The gradient function of a curve is given by Z;l =6x* —4. The curve passes
x
through the point (1, 8). Determine the equation of the curve.
(e) The exterior angle of a regular polygon is 11[6 radians.

(i)  What is the size of each interior angle in radians?

(i)  How many sides does this regular polygon have?

Marks

Question 4 (12 marks) Use 2 SEPARATE writing booklet.

(a}

10m 75 NOT TO SCALE

8m

.\\R

Q\\

(i Determine the length of OR, correct to 2 decimal places.

(i} Whatis the area of wiangle PQR? Answer correct to 2 decimal places,

(b) A function fx} is defined as fix) = x4 - 8.\:2.

(i} Locate all stationary points and any points of inflexion. Distinguish between them.

(ii) Determine the coordinates of the points where ¥ = flx) crosses the x-axis.

(iiiy Ona half-page diagram, sketch the function y = f{x). Clearly label the stationary
. points, points of inflexion and intercepts with the x-axis,

(iv)  What is the maximum valve of fx) in the interval -2 £ x <37

Marks



Question 5 (12 marks) Use a SEPARATE writing booklet.

(2)  Simplify logb +log,,a a5 a single expression in 4 logarithim of base b.

() The roots of the quadratic equation 2x” + kx + D= 0 are &t and f.of=-5anda+f=3.

Determine the values of & and D.

(c}  The diagram shows the graph of y = 6x ~ %% and y=6-—x.

NOT TO SCALE

¥y=6-x

(i) Use simultancous equations to show that y = 6x — + and ¥ =6 — X intersect at
(1, 5) and (6, 0).

(if) Use calculus to determine the size of the shaded area:

()

The five blades on a windmill are identical sectors of the same circle. The unﬂ]c of each

blade at the centre of the circle is 0.15° and the radius is 1.2 metres.

(i) All the edges on cach of the blades are to be covered by a protective metal strip.
Calculate the total Iength of metal strip required to protect the edges of all
five blades.

(iiy The front'and back surface of each blade is to be painted with a metal protector.

i
A 100 mL container of the metal protector covers 400 cm™, Calculate the quantity of

metal protector required.

Marks

Marks

Question 6 (12 marks) Use a SEPARATE writing booklet. -

A
{a) Solve sin="2= for0<f<2x.

2
2
() ¥
A
1
1
i
y=f1x \
y
\ i
\ \
> X
The diagram shows the gradient function y = f’(x). iCopy or trace the diagram into your
answer booklet,
The curve y = fix) passes through the origin. Sketch the function v = f{x) on the same set of 3
axes. Clear!y indicate any turning points, points of inflexion, and the behaviour of the graph
for very large positive and negative values of x, ;
© 3 3 3 3
NOT TO SCALE
The diagram shows the cross-section of a 1'-’-metre-w1de pond. The depths are taken every
3 metres.
(i} Use Simpson’s rule with five function values to ﬁnd an approximate value for the 2
area of the cross-section.
(i) The pond is 25 metres long. Calculate the approximate quantity of water in the pond. 1
Express the volume in cubic metres.
(@
M/T c
%/ /" NoTTOSCALE
D
ABCD is a parallelogram. Line AT bisects LB‘ID and cuts BC at M. Line BK bisects
ZLABC, AT and BK intersect at P.
Copy the diagram onto your answer page and prove that
(i) £BPA =90°. 2
(il) AB=BM. 2



Question 7 (12 mafks‘) Use a SEPARATE writing booklet.

(@)

{b}

(©)

Mark

. 2x x , . ;
Solve the equation ¢ ~28¢" + 27 = 0. Leave your answer in exact form. 3

An ambulance is delivering a patientito the hospital who is unconscious from a drug
overdose. The medical staff don™t knbw how much of the diu g the unconscious patient
has taken.

The rate of change of the concentration of the drug (C) in the blood is proportional to the

concentration, Le. 4c =kC,

dt

(i) ProvethatC= Coekr is a solution to -(-fl-i-' =kC. 1

(i1} Three hours after the patient taok the overdose, the blood concentration of the dmg 3
- was 2.45 mg/L. Half an hour later the concentration was 1.84 mg/L. Determine the

initial concentration of the drug in the patient’s blood. Give YOur answer correct to
two decimal places.

(iti} If the medical staff don’t give the patient any further medication. when will the dru g 1
- concentration fall below the critical value of 0.5 mg/L?

Two particles moving in a straight line are initially at the origin. The velocity of one
P g gat ¥ g y
particle is £ m/s and the velocity of the other particle at time # seconds is given by

¥=-2¢ost mfs.

(&3

(iy Determine equations that give the displacements, x; and x, metres, of the particles
from the origin at time f seconds. :

(i) Hence. or otherwise, show that the particles will never meet again.

(34

) : Marks
Question 8 (12 marks) Use a SEPARATE writing booklet,

iaj V (misy,

> (3]

L
g
n
N
~J

The graph shows the velocity of a particle moving in a straight line for § seconds.

(i) - When does the particle change direction? 1

(i) Determine the total distance covered by the particle during the 8 seconds. 2
(ilf) What is the particle’s position relative to its starting position when = § seconds? 1

(b} : P B
S Q
R C
ABCD is asquare with sides 16 em long, P, @, K and § are the midpoints of the sides of the
square ABCD. P, 0, R and S are joined to make another square.

(i) Show that PS = 5./2 and that the area of PQRS 1s 128 em?, 2
A ‘squares within squares' pattern is produced by joining midpoints of the sides of
suctessive squares.

\ §
(ity ABCD is the first square and PQRS is the second square. What is the area of the 2
10th square?
(iiiy  Which square has a perimeter of /2 cm? 2
(iv) Imagine the pattern can be repeated infinitely, What is the relationship between the 2

sum of the areas of all the squares and the original square ABCD? Use a caleulation
10 justify your answer.
10



Marks

Question 9 (12 marks) Use a SEPARATE writing booklet.

(a)

(b

During a famine in Europe in the 19th century people in a small rural city ate an increasing
quantity of potatoes each month as other food became increasingly scarce.

The rate at which potatoes were eaten (B was given by R = 15 + 2f tonnes per month,
where ¢ is the time in months after the beginning of the famine. :

B
(1) R,

NOTTO SCALE

The diagram shows the graph of R = 15 4 2r. Copy the graph onto your answer page 1
and show on the graph the region representing the total quantity of potatoes eaten in
the city in 12 months.

(ii} Calculate the total amount of potatoes that were eaten in the city during the 3
12-month famine.

Beth and Cathy are best friends who work in the same office. Each year on January 1, they
each receive a cash bonus of $5000. They received thelr first bonuses in 1997. Every year
Beth invests her $5000 in superannuation at 9% p.a. compounding interest. Each year
Cathy spends her bonus on an overseas irip.

(1) Show that the expression S000(1 .09“) + 1,{]99 + 1.093 + ... +1.09) represents the 2
amount in Beth's superannuation account on January 1, 2007, immediately before
her 2007 banus was added to the account.
(ii)  Show that Beth had almost $88 000 in her superannuation account on 2
January [, 2007, after her 2007 bonus was credited fo her account.
Cathy decides that on January 1, 2007, she will start saving for her retirement, which will
occur in 20 years” time. She would like to have the same amount that Beth will have in
20 years® time from saving her annual $5000 boaus. Cathy’s account also pays 9% p.a.
compounding interest. '
(i) How much will Cathy need to save each year to have the same total amount as Beth 3
will have in 20 years® time (i.e. including the amounts Beth hnvested in the first
10 years)?
(iv)  How much more will Cathy have to invest over the 20 years than Beth will have 1

invested over the 30 years?

11

Question 10 (12 marks) Use a SEPARATE writing booklet. Marks
@ @ Shade the region bounded by y <4—x*, x>0and y>0. . 2
(i)  Find the volume of the solid of revelution formed when the region
defined in part (i) above is rotated about thie x-axis. 4
®) P
NOT TO SCALE
12em
A
‘ 20¢cm B

1 have a rectangular sheet of paper 12 cm high by 20 cm long. I take the vertex labelled P
and place it on the side AB. P now lies on top of P|.

12 NOTTOSCALE

B

Pl 20em

At the bottom left of the rectangle there is a small triangle AKP,. Let the length of K4 be

X om.

@
(i)

(iif)

Explain why KP, is {12 — 23 cm long. | 1
Show that the aren of AAKP isgivenby A = J:J{SS —&x. 2

Hence show that when x is one-third the length of P4 the area of AAKP | is 3
a maximum. : ;

End of paper

12




STANDARD INTEGRALS

[;\"‘d\i =1 XL pEalr x=0, Ha<O
n+1

k :

{1

I ~dx =laxy, x>0

x

L

i 1

'e"’dx : ==¢%,  g=0
a

-

- C oy

' cosax dx C==singx, a=0

J L4 .

J.sinaxdx =—I-cc-s.a}.;, a=0
a

| 1

' seclax dx =-tanax, a=z0
a

-

J secaxtanaxdy. = lsecax, a=0

[ = ! - dx = 1:3;1"@_. a=0
J at+a? a a
[ ! dx =sin 'S, %0, —a<x<a
U P a ' ’
" 1 . —
j —dx =In{x+ 432 -a%, x>ax0
s
. 1 58
f N dx | =ln{x+ 32 ad)
JLIN SN

Note: Inxi=logx, x>0

13
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Knox Grammar School Mathematics Trial HSC 2008 Solutions

Marking guidelines
Question 1
Criteria Marks
0.1 1 value
(a) — =0.0518... 1 rounding
= fomi 2 full
=0.052 (correct to 2 significant figures) answer
2x% —4x+2 =2(x* —2x+1) 1 common
() 2 factor
=2(x-1) 2 full
3 1 for each
(©) f(-+5jdx=31nx+5x+c part
i 2 full
x x-2
d a3
@ 4 3
3x=36—4(x—2) 1fqr2nd
line
3x=36-4x+8 5 for 48
Tx=44 3 full
44
X=—
7
®
1 for
y=4x
2 for
complete
graph

.‘.2—‘-

4+

Question 2
Criteria Marks
@
¥/
¢+C(0, 8)
1
A(-4,0) B(4, 0)
0 x
8-0
(b) =0 s = 1 for mostly
correct
Cis the y-mtercept sob=38 2 full
y=2x+8 answer
2x-y+8=0
2x—y+8
© a2zl
2 +("1) 1 for mostly
_2x0-3+3 correct
S | 2 full
V5 answer
-2 s
\/_
( 4+0 O+8) and ¥ 4+0, 0+8
d) 2 2 1
X(-2, Y(2,4)
—4 1 for
(e Myz = - gradient
0- (_2) ? 1 for test
My, Xm, . =2x—=-1, s0 XZ is perpendicular to AC. 2 full
2 ! ) answer
. 2 2 2 2
® d,; =\/(0‘“4) +(3_0) dyy =\/(0”4) "F(?"‘O) 1 for mostly
=5 =5 . correct
2 2 2 full
dez =/(0-0) +(3-8) answer
=5
(g) From part (f), Z is the centre of the circle withjradius 5 passing 1 for circle
through 4, B and C. equation
2 (o3 =25 2 full
4 (y ) answer




Question 3

Criteria Marks
. dy xcosx-—sinx
(@ @) Z=I0ETI0T
dx X
1
.. dy 0 5
i —=12x(x"+6
(i) 2 =12x(+6) :
1
(ii) Q:Hlnx
dx
(®)
6) %dx =8¢ 1
x x
(i1) sec? 7xdx = 1 tanzx+C 1
7w
! 1 ! 1 for each
(©) e —e¥dx= 5 e+ e""jl : primitive
0 0

3 for correct
answer.

@ y=2x"—4x+C
at x=1,y=8..C=2
Yy =6x"—4x+2

1 for
primitive
2 marks
correct
equation.

9

@ O -

() 27 +% =20sides

Question 4

Sample answer

v

Syllabus outcomes and marking gulde

. 2 2 o2 P4
a i) "=10"+8 -2%x10x8cos75
@ @ L07 to2 Lol * Gives the cottectanswer ............. 2
<1 =11.07 to 2 decimal places : ,
* Makes the correct substitution into the
correct formula. .. ... oL, 1
) * Gives the correct answer . ............ 1
(i) nrea:'_l‘x 10x 8x sin75 =38.64 m® ’
: . 4 2 H6, H9
i Xy=x —8x y
® WS * Gives the correct solutions............ 4
() =4x°~16x -
stationary points occur when [/(x) = 0 » Locates stationary poinls and determines
] 3' . nature or equivalent progress.......... 3
ie 4" —16x=0
4X(1’2 4)=0 * Locates stationary points or equivalent
S FOZIBSS o v ohv i venrnratcnnnns 2
. stationary points occur at (0, 0),.(2, ~16) and (-2, -6 progress _
Testing *  Correctly identifies the x-values of a
=1 2 _16 cubicderivative .................... 1
At (0, 0), f7(¥) = -16 < 0. ,~.maximum turaing point.
Atx=12, f7(x) =32> 0. . minimum turning points.
For inflexions, f”(x) =0 and a change in concavity
oceurs.
16 2
RS g o
cla2lo &2
N A3
'@ >0 Q0 <0 0 >0 )
I
Therefore, points of inflexion are at x = ij—i .
(ii) crosses x-axis at xiosad =0 P4, th
202 *  Gives the correctanswers ............ 2
Fx-8)=0
=0 or £2 ﬁ * Gives one correct answer, or atiempts
tosobve X ~ 87 =0 ..., I
(iii) N Hé, H9
A +  Gives a correct sketch showing all
features (or correct from previous answer)
(3,9 (point (3, 9) not required) ............ 2
3 3,
= 2 * Gives any quartic-shaped sketch
e
ﬁ (or correct from previous answer) . ... .. 1
\ (0, 0) /
. X
2% 0)\)/ 2.2.0)
(-2.-16) " —1g] T2.-16)
(iv) maximum valugin ~2<x<3 is9 P4, H9 :
+  Gives correct answer (or correct from
Previous anSWer) .. «.oevvvvveinias ol




Question 5

Sample answer

Syllabus outcomes and marking guide

Question 6

Sample answer

Syllabus oufcomes and marking guide

. m H3, H9
@ log,a” +log,a s
) & Em * Gives the corvect answer ............. 2
= mlog,a + 10854
= INI0Byd log,m * Uses the change of base law .......... 1
log,m
=mlog,a x Ttivl;—a
=mlog,m
b ° P4
b == =%
®)  a+p a ap a * - Gives the correct answers ............ 2
3= —g 5= g * Gives the correct answer for either Dor k. 1
k=—6 D=-10
© 0 6-x=6r—x’ P4, RO :
2 »  Gives the correct answers ........., .. 1
X -Tx+6=0
(x-1}x-63=0
sx=1or6
¥=6-1,6-6
Therefore, the points are (1, 5) and (6, 0).
o ¢ 2 HS
(i) _[ [6x—x" —(6-x)]dx « Gives the correct solution ............ 3
i
f , * Makes significant progress ........... 2
= J' (Tx—x° —6)dx
t * Gives the correct expression for area or
T3 13 6 equivalent merit......... ...l 1
= [,—,.r —x— 6);]
2773 .
- 1 (1_1
=7x 18—3x6x36-36—\5—§—6)
5 o
=20 F square units
W W 12 B4 : ,
+ Gives the correct answer ..., vouvs .. 2
0.15 )
1.2 .
* Gives tl t 1 blad
lengthfor Iblade =2X 1.2+ 1.2 x0.15=2.58 m iwes the comect length for one blade
) e, OR
length for 5 blades = 12.9:m * Gives 0.18 5 as the length for the five
ATCS et ittt it i 1
- 1 3 H4
@) area=10x 5 X (120)" x 0.15 + Gives the correct quantity ............ 2

=10 800 cm”

quantity =10 800 + 400 x 100 mL.
=27L

«  Gives the correct area or equivalent merit |

. H:
@  sinf==2= *  Gives the correct solutions. . .......... 2
+ Gives one correct solution............ 1
z% z
3 3
cnal g & dn 5%
0-n+-3,2:r— 3733
) ) v H7
\ ‘A maximum * Gives a correct sketch which shows all
¥=ft0 ‘\ turning point features. . ... 3
\
\\ ! s 1|' AN »  Gives a sketch which shows two correct
\: i | Sl v featres., .. ov vt i et 2
AY kg Lt
\\\ L ’1; e *  Gives.a sketch showing one correct
- inflexion feature ... ... i 1
minimum
turning point
. h " H8, H9
© @ A= 5{(}'0 +¥a) +A0¥ +¥3) +200) * Gives the correctanswer ............. 2
= %{Q +0+4(L7+2.6)+2x2.1} *. Gives a correct evaluation for i or
‘ equivalent merit.. ... 1
=214 m’
- 3 + TH8
= =214x25 = :
@ V=ah =214x 335 i |*  Gives the correctanswer ............. 1
(@) [63] P2, P4
. »  Gives the correctproof. ........ ..., 2
*  Makes some progeess. .. ... oLl 1
D
Let ZBAP=§, ZABP =«
~LMBP =«
LPAK =f (given BK and PA bisect ZABM and
ZBAK respeclively)
Now 2¢ + 26 = 180° (co-int angles BM | AK
ABCD parm)
~a+f=90°
. ZBPA =907 (angles in a triangle add to 180°)
(ii) In ABAP and ABPM, y |P2, P4
» Givesthecorrectproof. ...........u . 2

ZBPA = ZBPM =90° (proved in (i))

BP is comnion

ZABP = ZMBP (given PB bisects AABC)

~AABP =MPB (AAS)

SAB=BM (corresponding sides in
congruent triangles)

*  Makes some progress (e.g. establishes
congruency without reasons).......... 1




Question 7

Sample answer

Syllabus cutcomes and marking guide

(@) Letk=¢"
K28k +27=0
(k=2T)k-1)=0
k=27 or |

Hence, ¢*=27 or ¢ = |

H3
* Gives the correct solutions. ........... 3

¢ Reduces equation to quadratic, and
correctly factorises and solves fork. . ... 2

» Reduces equation to a quadratic or

equivalent merit.. .........0........ . 1
x=log,27 orx=0
® @ C=Cpet H3
ic *  Gives the correctproof............... 1
d Y
S =kx Coe™
=kC as required
(i) (=3 C=245 H3, H4
* Gives the correct solution
1=35 C=184 (ignore rounding)........ovveiin... 3
245 = Coe™ = ¢ = 233
“ ~F + . Makes significant progress ........... 2
184=Coe™t = ¢, = L8 « Establishes two values for C, o
¢ equivalent merit. . ..........oevea.. . i
245_ 184
S Ph
(5t _1.84
245
1.84
0.5k = logc‘—?T5
1.84
k= 2]og(2—.43
=-0.5726
245
=G 3%—0.2487
= 13.65 mg/L
(iii) £=7 H3, H4
*  Gives the correct answer ... .......... {

C=0.5
0.5 = 13.65 x ¢
0.03663 = ¢!
~t=10g,0.09677 « —0.5726
=5.78 howrs
.~ after 5.78 hours

Question 7 (Continued)
Sample answer SyHabus outcomes and marking puide
© @ 1=0x=0 Ha, HS o,
» Gives the correct answers ............ Z
vy = 2 Y= —2008¢
i + Gives one correct answer............. 1
S & + Cy Xp=-2sinl+ Cy
.4
when =0, x=0=>C,; =0
when r=0,x=0=C,=0
2t
Xy = *.Xy ==28int
(i) v 2 H2, H4, HS o
. A == + Gives the correct justification and
3 37 = explanation. .. ............coiiuu... z
2 @2) (52 —
/ « Draws graphs, with no justification or
1 | explanation. .. ......... ... il 1
|
|
> {
T 2

The graphs don’t intersect again.
x= g};' has a value greater than 2 for x> 7, and the

maximum value of x=-2sin{ is 2.




Question 9

Sample answer

Syllabus outcomes and marking guide

Question 8
Sample answer Syllabus outcomes and marking guide
() (i) Atf=2, because v =0, H4, H5
+  Gives the correctanswer .............
(ii) Total distance covered equals the area under the v—f H4, HS, H8

araph.

»  Gives the correctdistance ............

Therefore, the distance covered = ;I)-x S5x2+ % X 6x4 1, Correctly calculates one area or
equivalent merit. . ....... ... ...l
=5+12
=17m
(i} 7 metres on the positive side of the starting position. H4, HS
* Gives the correct answer ......... e
() [$] 8 H4,Hs
» Gives the correct proof and the
) COMECLATER. . ovvveervvnnaaenn s )
g X
* Givesonecomrectproof ..............
P =64+ 64
=64 x2
x=8.2
area of PQRS = (Sﬁ}:
=128 cm’
(if) The areas are 256, {28, ... H5
. . . » Givesthe correctanswer .............
This is a geometric sequence: a = 256, r = % .
To=ar * Identifies the correct r = -21- ........... |
o
=256x (%
D)
1 . 2
=z¢
5 em
(iif) The perimeters are 64, 32./2,32 ... H>
L ynet » Gives the correct answer .............
T,=J2=64x (——) . -
-2 » Determines a correct equation, or solves
o an incotrect, non-frivial exponential
2y =64 equation fora. ............. ool
!
25" = of
n=12
. 1 HS
‘Y areas =2, == " .
(v} areas =236, 128 ..., r 2 * Gives the correctanswer .. ...........
Se= _a_f ¢ Useslimitingsum ..................
t-3
=2a

The sum of the areas of all the squares is twice the area
of the original square.

@ @ R P4, Hd, H9
+ Gives the correct answer (12 must
beshown). ..o iiiiiaiiaenn, 1
= w4, HE. Y
- . 2 15+39 pingy
(i) J (15 +20)dr = [15t + '] —; x 12 «  Gives the correcl answer ............. 3
0
=15x 124122 +  Makes significant progress ........... 2
=324 tonnes » »  Makes limited progress .............. 1
OR
ares = 15439 %12
2
=324 tonnes
(] (i) Let a,=amount in the account at the end of n years - | HS, H9
) . . - » Gives the correct demonstration ... .... 2
immediately before the next addition. -
a,=5000(1.09) » Makessome progress. .. ....aienn 1
a1, = [5000(1.09) + 5000](1.09)
= 5000¢1.09)” + 5000(1.09)
=5000[(1.09) + 1.09]
= [5000{(1.09)7 + 1.09} + 5000](1.09)
= 5000{1.09° + 1.09* + 1.09]
a,=5000[1.09"+1.09""" .. 1.09]
Al =5000[1.09" + 1.09° ... 1.09]
(i) Ao+ 5000 HS, HY
10 v |*  Gives the answer $87 801.46.......... 2
_ 1.09(1.097 - 1) !
= 5000+ 3000 x ==37575 »  Uses the sum of geomelric series. ... ... 1
=$87 801.46
Beth has almost $88 000 in her account. |
(iii) Tn 20 more yeurs, Beth will have ’ H5, H9
30 »  Gives the answer $13321.66.......... 3
5000 % 1'_09]“‘0# = $742 876.09
09~ »  Makes significant progress ........... 2
Cathy
0 _ 1y » Makes some progress (e.g. determines
109,037 - 1)
742 §76.09 = A x =0 $742876.09) .. ..ol 1
= A % 55.7645
~A=13321.66
. Cathy will need to invest $13 321.66 each vear.
(iv) $13321.66x20-$5000x30=5116433,19 »  Gives the correct answer (accept correct

Cathy will have to invest $116 433,19 more than Beth,

from previous answer), .............. t

10




Question 10

Sample Answer

Question 10 (Continued)

Sample answer

Syllabus outcomes and marking guide

i Marking Guide
) 2 for correct region
1 for parabola

) (i) kA-+kP =lengthof AP

H2

2

) V=nxn y2 dx  where y=4—-‘x2 S0 yz=l6—8x2+x4

0
2 ‘
=7 | 16-8x*+x*dx
0
- 2
=7z'l:16x—§x3 +lx5
3 Sy
_ 2567
15

4 for correct answer

3 for correct primitive
prior to evaluation

2 for correct integral
with integrand in terms
of x.

1 for formula with
correct limits of
integration.

11

. + Gives ihe correct explanation. . ........ 1
kA+kP =12 .
kP =12-kA
=12-x
@ H2, H4
» Gives the correct demonstration ... .... 2
2 » Makes progress (e.g. shows
-x
x (AP =4(36=68)) «ooerennnn. ., 1
A P,
(AP)2=(12-xP_#
=4(36 - 6x)
AP =2.36-6x
area =% XAkX AP,
= é.r X236~ 6x
=x./36 - 61
: dA _ H4,H5, H9
({ff)  For a maximum == =0 * Gives the correct proof. ... ........... 3
1
dA 1 3 . »  Makes significant progress ........... 2
€L = B663 + = X.X(36 — 61 -6=0
- hy 2 x(. X) “x
ay + Makes some progress, e.g. equates the
36 —6x~ - =0
[36-6x correct expression for L(% o0 ........ 1
36-6x—-3x=0
Ix =36
x=4

test in the first derivative

X 3 4
hd 2 0
J18

/ Slb| v

/ -

Therefore it is a maximum.
When x = 4, which is % of AP,

The area of the triangle is 2 maximum.
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