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Section 1 9 marks

1. If two lines are perpendicular, what can be said about their gradients m, and m,?

N
m,

B. M__
m,

C. mm,=1

D. mm,=-1

2. Consider the two way table below of 30 students.
What is the probability of choosing a boy given that the student is a junior?

Boy Girl

Junior 7 5

Senior 8 10
A L
12
B. L
15
c. 12
30
. 13
30

3. Which of the following equations is a polynomial?

A, y=3x
B. y=g

X
C. y=3"
D. yzi/;

4. Given that sin # > 0 and cos € < 0, which quadrant does € lie in?
A. Quadrant 1
B. Quadrant 2
C. Quadrant 3
D. Quadrant 4
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. Which of the following statements is true for a many to one function f'(x)?
A. f(x) will pass both the vertical and horizontal line test

B. f(x) will fail both the vertical and horizontal line test

C. f(x) will pass the vertical line test and fail the horizontal line test
D. f(x) will fail the vertical line test and pass the horizontal line test

. What is the domain of f(x) \/;
x>0
x>0
x<0
x<0

oSaw>

. Which of the following expressions is equivalent to log , x +log,, »?
A. log y

B. log,,(x")

C. log,,(x+)

D. log,,(xy)

. What is the equation of the graph below?

y
2.1

80 90

—1
-2
A. y=sinx°
B. y=sin(—x)°
C. y=cosx®
D. y=—cosx®
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9. Which of the following best describes the correlation between x and y for the scatterplot below?

700
600 o
Lo, .
500
.. @
300
200
100
10 12 14 16 18 20
X
A. Strongly positive
B. Weakly positive
C. Strongly negative
D. Weakly negative
End of Section I

22

24

26
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Section II, Part A 19 marks

Question 11

Round (log,, 7[)3 to 3 significant figures. 1

Question 12

Solve 3x* +x—-2=0. 2

Question 13

Rearrange the equation a+bx =cx+d so that x is the subject of the equation. 1

Question 14

Find the angle of inclination that the line y = 4x—35 makes with the positive direction of the x axis. 1

Correct your answer to the nearest minute.

Question 15

Find the equation of a circle centred at (1, —2) with a radius of 3. 1
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Question 16
If a standard coin is flipped twice, calculate the probability of:

a. Getting 2 Heads 1

b. Getting at least 1 Tail 1

Question 17

Express sin240° in simplest exact form. 1

Question 18
Calculate the total surface area of the closed hemisphere below. 2

Express your answer in simplest exact form.
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Question 19

Given the graph of y = f(x) below, sketch y = f (x+ 1) on the same number plane. 1

Question 20

Given the diagram below, find the following, rounding your answers to 2 significant figures:

a. The value of b 1

b. The area of the triangle 2
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Question 21

Consider the diagram below.

Find the values of the following pronumerals, justifying your answers geometrically.

a. o 2

End of Part A
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Section II, Part B

Question 22

Factorise x° +8.

Question 23

17 marks

Below is a record of RW’s Yearly Exam marks in Science out of 100 from Grade 8 to 10:

Year Grade Student Mark Cohort Mean Cohort Stgndard
Deviation

2003 8 84 60 16

2004 9 70 8

2005 10 88 75 10

The cohort marks are known to be normally distributed.

a. Explain mathematically whether RW performed better in 2003 or 2005.

b. In 2004, RW was medically exempt from sitting the Yearly Exam.
Use z scores and RW’s results from 2003 to estimate her mark in 2004.
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Question 24

Sketch the graphs of the following equations, including the coordinates of any intercepts and vertices and
the equation of any asymptotes:

a. y=—(x-1)+1 2
Y
=X
b y=i+2 2
x-=3
y
X

Question 24 continues on the next page
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c. y=8—(x+1) 2

Question 25
The ratio of the lengths of matching sides of two similar violins is 2 : 5. 2

Find the volume of the smaller violin if the volume of the larger one is 37 500 mm?.
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Question 26

Consider the polynomial P(x)=x’ —3x”> —10x+24.

a. Show that when P(x) is divided by x — 1, the remainder is 12. 1

b. Show that x — 2 is a factor of P(x). 1

c. Hence, express P(x) as a product of 3 linear factors. 3
End of Part B
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Section II, Part C 17 marks
Question 27
In the diagram below, 4D =9, AE =6, EC =12 and LABC = ZAED.

B

a. State why AABC ||| AAED. 1
b. Hence, find the length of DB. 2
Question 28

Solve sin(180°—8) =sin(90°— @) for & where 0°< 6 <360°. 2
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Question 29

Solve 6 =8, rounding your answer to 2 decimal places. 2

Question 30
Below is the frequency distribution table of the class test results of one of RW’s classes:

X 1 2 3 4 5 6 7 8 9 10
f 1 0 2 3 10 5 6 0 2 1

c.f. 1 1 3 6 16 21 27 27 29 30
a. State the mode. 1
b. Calculate the mean and standard deviation, rounding your answers to 2 decimal places. 2
c. Ifastudent’s mark is a low outlier, RW calls the student’s parents. 3

How many phone calls did RW make for this class test?
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Question 31

If f(x) and g(x) are inverse functions of each other, then f ( g(x)) =y and g( f (x)) =x. 2

Let f(x)=2x+3 and g(x):xT_3.

Show that f(g(x))=x.
Question 32
a. Given the graph of f(x)=x’ —x below, sketch its inverse relation on the same number plane. 1
y
1 1
X
1 1
-1+
b. Hence, locate all points of intersection between f(x) and its inverse relation. 2
End of Part C
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Section II, Part D 18 marks
Question 33
In the diagram below, an ant starts at point P on the base of a conical pile of dirt. 3

To search for food, the ant travels around the curved surface of the cone before returning to P.

Show that the length of the shortest path that the ant can take is 9\/§ cm.

9 cm

3 cm
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Question 34
In the diagram below, 4B and CD are perpendicular chords that intersect at P on a circle centred at O. 4
Given that AP =6, BP =4 and CP =2, find the radius of the circle in simplest exact form.

C
B

Page 17



Question 35

Solve 9* +15* = 25", rounding your answer to 2 decimal places. 3
Question 36
Solve (x* —2x)" > =1. 3

Hint; There are 4 solutions.
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Question 37

Ryu and Ken are two rivals among 128 competitors participating in a martial arts tournament.

The tournament format is single elimination, where only the winner advances to the next round.

The competitors for each round are randomly paired from the pool of those who remain.
The probability of either competitor winning in a matchup is 50%.
Find the probability of Ryu and Ken facing each other in:

a. The first round.

b. The second round.

c. The final round.
Hint: For them to meet in the final, they must be in opposite halves of the draw.

End of Part D
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Section II, Part E 15 marks
Question 38

a+b

>+/ab for all real positive numbers a and b. 2

Hint: Consider (J; —\/B )2.

a. Show that

b. Hence, find the range of y =54x—-48+ 2 for x>0. 2
x
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Question 39
In the diagram below, Lijiang Tower, represented by BL, is 350 m in length. 4
Hanzo stands at point H some distance away from the base of the tower B.
From H, the tower has a bearing of 109°T and the angle of elevation to the top L is 16°.
Genji stands at some other point G away from the base of the tower.
From G, the tower has a bearing of 139°T and the angle of elevation to the top is 23°.
G

~J

350 m

16°

H

B
By using two applications of the cosine rule, find the true bearing of H from G.
Round your answer to the nearest degree.

Hint: Find the distance GH.
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Question 40

A spherical cap is the section of a sphere cut off by a plane as shown in the diagram below.

The volume of a spherical cap with base radius a and height % is given by V., = %h(3a2 +h )

2
a. Ina sphere of radius R, show that V., = %(3R —h). 2

Question 40 continues on the next page
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b. Darth Parker is constructing a Maff Star by intersecting a sphere of radius 100 km with a sphere of
radius 40 km such that their centres are 120 km apart.
The smaller sphere is then discarded, leaving a curved dent on the surface of the larger sphere, as shown
in Diagram 1 below.

Diagram 1 Diagram 2

Diagram 2 above shows a cross section of the intersecting spheres, where 4 and B are the centres of the
larger and smaller sphere respectively and X and Y mark where the spheres intersect on the cross section.

I.  Given that AB bisects XY, show that AB 1 XY . 1

Question 40 continues on the next page
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Diagram 1 Diagram 2

II.  Hence, find the exact volume of the Maff Star. 4

End of paper
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Spare Working Page 2
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Spare Working Page 3
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NOTE: Some of you may be disappointed with your mark.
This process of checking your mark is NOT the opportunity
to improve your marks.
Improvement will come through further revision and practice,
as well as reading the solutions and comments.
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Section II, Part A

Question 11

Round (log,,7z)’ to 3 significant figures.
OALD

Question 12

Solve 3x*+x—2=0.

MosY common me thod

(%1«2)(1‘(4) =0

19 marks

1
~no hald  macks

—3eﬁ6ra\\3 we\\ done
QLQ(\“ COU/\*QO\

Copmpen 2ol
o O

— aoMme  SXo

O oS St /
wOAS P(bur\d\’\

2
Us{n3 ctjuadrahc Coemolae .

.= =] Eli4 2k

g @ e % =l £
2e ==
Question 13
Rearrange the equation a+bx=cx+d so that x is the subject of the equation. 1
a-d = cx—bx A-a= bxr-cx - (nér&\\\] wel)
a-0 = -)c(c—b\ OR (b)) =d-a aone .
= a-0 = 9\_'_‘5\_’
c-b h-c
Question 14
Find the angle of inclination that the line y =4x—5 makes with the positive direction of the x axis. 1

Correct your answer to the nearest minute.

bn6=4%

o= fan™ (W)= 75,46,
= 75°58"

Question 15

Find the equation of a circle centred at (1, —2) with a radius of 3.

(‘L’ '\Y 1= (j +’2.)z = o

—-JZ mack (£ ned

C@r\war\-ecﬁ STQ
c)\ejWZQS andk M'\r\u‘ke’S

— (OMMON 2 rrofs |
ST NTVE T 73"’57\/
1
or Sc\\)(nj km@:-lu:

- most  Common
eoterS . Loet Mun
(i’L _ \‘) + (322—\—29[ o0
(7(_*\)1_\, LU __7_) Page 5



Question 16

If a standard coin is flipped twice, calculate the probability of: €N qu\\
a. Getting 2 Heads & \’_ \S l e LP QJ\\ @L n< .1
L R < ha € mabkd.
2 “‘ . _ e [ a
N T
L
b. Getting atleast 1 T l?'I T ThT ) _ 1 T _\_)
H oer
Plal \eost | ml) : P(no roils) OR P(H '
= o 5 T -——g——
L.‘-
= _3,
Question 17 “
Express sin240° in simplest exact form. ' 1
Sine : o - ¢ o < r
" Sin2&d= -Sin 60 -7 Meth e
& > = —J3 + 83
[%s%, _ - - ,Z —Z
Question 18 ng‘&ioo 2 "QOF g?
Calculate the total surface area of the closed hemisphere below. 2

Express your answer in simplest exact form.

weZ

Ei (@7&”}
— N ———
Serm —SF'\r\Qr ¢,

S/Arecx-: el
N
circle

= Rex TR
IARCT
LF@'R c,m2

— Commen  L2rcof .
e volume

(VA
QL sphene forrdog
or Uéxr\\a YAee
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Question 19

Given the graph of y = f(x) below, sketch y= f (x+1) on the same number plane. 1

._(\g(\era\\u\ we (L déne.

Ccmmsf\\ e reolS  el®
shifling Fhe m\v\w
UE\»CM‘d or mﬂ s \0}'
RSP N

Question 20

Given the diagram below, find the following, rounding your answers to 2 significant figures:

— Common € 0ol .
e bl ()

- = O\f\d (b),US\.t\Q
S\’\é\ S\/\L‘\”Z/ COS i(\g\rZC«C& O s'\r\

a. The value of b

\ ¢

b= G bl _ \nem

cin bl
b. The area of the triangle

+2
— Common ecdN ]

A(\eac J;_O\\Q S'\AC i ré\\ . ((_\/2\
. . aq \(\C/\ua\QC) At \Q
- l—ix% QS\f\é(j%(qgg 3
&in &
5
= L lem
e\ u¥ion  usine (\ou‘/\c\‘?d\ answel qC@M Cat\
A: %X%¥\05:1i0770 = ‘SC\ LM-L Page 7



Question 21

Consider the diagram below.

Find the values of the following pronumerals, justifying your answers geometrically.
a o o= 700 (on\cj\e A a\szfMXL 2
se jme r )

\%O&QZ

o penet Coprate o s

B

End of Part A
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Part 8

17, B+g =20+ |
= (x+2) (ot = 200+ 4) 07
Comments:
Very poorly done
23(0) Z-Score(2003)= 84 -&0
b
- 24
b
= 1.3
Z-Score (2005)= 38-T5
10
=13  commemts
10 mthematicaly the diftrence i
: , \ . 5 glznze-réaclcl)}rle;énevreasonable well.

- RW pérfb"kmeol better in 2003 as
15713 N ,. 2]

(b) Estimate 2004 mark:

g
X - 10

2 m

Comments:

Generally done reasonable well.

Many students used the both the 2003 and
2005, z-scores instead reading the question and
just using the 2003.

17
.

"

})



14

() g=- (-0 40

Ya

-3(4()1'(3:0\:
== (x=1)
(=Y
A -\
X

n o\

+
0,2,

M

- y-int (a0 =0):
Y=-(0-1) "+
= 0 |
- vertex (U, 1)y

(0,1

AN

Comments:
Generally done reasonable ok.
Many students didn't show any key points.



A-3
- aSymptotes:
gme A =-3%£0
X #3
ﬂ + 2.
- X-int (y=0)"
O=_bL +2
X -=3
_b =-2
X-3%
b =-2x+ 6
2x =0
X =0 (0.0)
x=3
T | Comments:
Very poorly done.

Many students didn't show any key points.




()

\j: $ -()(*\'\\3

—l—irﬂ'(\j 0):
0=8=(x+1)
(9(+l3-8
X+1= 12
A =

= | (1, 0)
- = y=int (x=0): |
Y= % ~(0+\)
=7 0,%)
—+urnm9 pom+ (—I 8)

Comments:
Very poorly done.
Many students didn't show any key points.

o E
' (2]




5. Roho of sides = 2:5 i
. Raho of volumes = 23 53
= Q@ 125

X = 8
331500 115 |
X = 2400 mm> 2]

Comments:
Very poorly done.
Many students incorrect used the ratio of

“ the lengths instead of cubing them for the -

volume..



76 P(a) = x3- 30 10N £ Y
(a) P = (1) -30) —1o(1) + 24

=12
- The remandeér 1S 10,

by PC2) =2 -3(2) - 10(1) + 24

=9 -12-204+24
=0
o P() has afactor of (A -2)
(C)
S )
X -2 15—31?‘—\09(-;2\;"
~ (A% - 2a") _%;
— | 10
- (= A" 42 .
-2 + 2% A
~ (=122 +24) ~12
_— =

PO =0 -3 -0 + 24
= (-~ (x> = o - 12)

= (% -2) (et 3) (L~ 1)

Comments:

Generally done very well. Some
students factorised the quotient
incorrectly



Section II, Part C
Question 27

17 marks

In the diagram below, AD =9, AE =6, EC =12 and ZABC = ZAED .

B

a. State why AABC|||A4ED .
L‘\Aﬂf}( end LA T3 o mm Gl

INAED ¢ 2 PBC = RED (@Wm) ‘

CARBGN ARED (AR)

b. Hence, find the length of DB.

AE

A ~

. _ 9 &
q-rfBD 1€

Question 28 1+80=11 c0=5 @

Solve sin(180°—-0) =sin(90° —0) for § where 0° <6 <360°.

{
——
Z

oo

mack  Lor -/{-ﬁa br 10t bvar:i:-?ﬂg
! Yﬂﬁ\é’K ‘C’OT"Z‘.SO LJ\‘-U,,N L\‘OYLJFO‘

2 wetks for 48 ond 223%°

i\)l"}x § 34 ;\S .
U
< A
A
7
“+5 w
42 T

(fi’w"’@—ipor‘déﬂa sides In Same rofio jn swmilsr Ax)

SO = $in (180~ 9)

0 8= sin (90°-
& =90-o
@ = (o5&

S SinQ = (059

T = j_
G = 45" 22

(©!

~0)

O
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Question 29
Solve 6* =8, rounding your answer to 2 decimal places.

Ln ()t = Lng
= n¥

X n G
x s
. "
Question 30 -6 fat\}
Below is the frequency distribution table of the class test results of one of RW’s classes:
X 1 2 3 4 5 6 7 8 9 10
1
b. Calculate the mean and standard deviation, rounding your answers to 2 decimal places 2
mesn =S, 6%
%
3

c. Ifastudent’s mark is a low outlier, RW calls the student’s parents.

How many phone calls did RW make for this class test? :
QL =5 (&+th score) <j N

= /‘IL l , re% /
Q2 (23 +d score) / Quane oty
1 ¢
] 3 merks by
] <

IQR = -5

- 7 =

LS % IR =3 @
Qr-3 = Y 2\,:—

Sy

1

¥
4
B

| phone coll maoke

lowe( 1"'0{,;\1'!{@,("; _j_\
’ Page 14




Question 31

If f(x) and g(x) are inverse functions of each other, then f ( g(x)) =x and g( f (x)) =X. 2
Let f(x)=2x+3 and g(x)= x;3.
S -3 4
Show that f(g(x))= :F (3 (X )> = JC ( = ) @
Flnﬁ(fgfj\,g o 3
7 AN = X-3+72
ZZ] = x‘ ——3 @ . ’ /";
o D ‘
= =z @
10 = 4(20) | \ . _
Question32 -
a. Given the graph of f(x)=x"—x below, sketch its inverse relation on the same number plane. 1
- X
20
| a
b. Hence, locate all points of intersection between f(x) and its inverse relation. 2
! : .
AN ntersections - \ |
x-x = K - (0.0) Sk okly.
M on =X 3 OV ” T
= - XX = . X=0 X:ifz {‘fi;( ok s
n g =3 -X /
)( (xX-2) = O ,
Solve x=Q = xX= + 2
\4 313“ X / !

=X /(0] (2 R), (R,-)

' @ | End of Part C
/
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Section II, Part D
18 marks

Question 33

In the diagram below, an ant starts at point P on the base of a conical pile of dirt.
3

To search for food, the ant travels around the curved surface of the cone before returning to
P.

Show that the length of the shortest path that the ant can take is 9\/§ cm.
)

9 cm

Cut curved surface along OP, and around the base.
Let / be the circumference of the base. So [/ = 2zr

=61
Let ZPOP’ =6
. 0 6T
By proportion 360° = 2mx0
6 =120°

Now in APOP”, by cosine rule
(PP)? =92+ 9% - 2x9%x9xcos 120°

=243
. PP’ =+/243

=9\3

[Most candidates failed to realise that the shortest path is a straight line on the net of the
curved surface. Hence very few marks were awarded for working not leading to a solution.
Many “back formed’ the answer, also for no marks.]



Question 34

In the diagram below, 4B and CD are perpendicular chords that intersect at P on a circle
centred at O. 4

Given that AP =6, BP =4 and CP =2, find the radius of the circle in simplest exact form.
C
B APxPB = CPxPD

(product of intersecting chords)
6%x4 =2xPD

‘ ~PD =12

Join OR L CD
CR=RD=14/2=17
(perpendicular thro’ centre
bisects chord)

Join OQ 1 4B
AQ=0QB=10/2=5
(perpendicular thro’ centre
bisects chord)

Join OD. OR=QP=6-5=1

In AORD, by Pythagoras
OD? = OR? + RD?
= 12+ 7
=50
~Radius = V50 = 5\2 [Many (most) only got as far as the length of PD, for 2 marks,
provided they gave the reason.]



Alternatively

Join AC, AO, DO, AD

APxPB = CPxPD

(product of intersecting chords)
6%x4 =2xPD

~PD=12

In AAPD
AD? = 6>+ 12* (Pythagoras)
. AD =(180)

Let ZACP=6..
tan @ =6/2=3
S.0=tan’! 3

ZAOD =26 (angle at the centre)
=2tan!' 3

In AAOD, using the cosine rule
180 =72+ 7> —2r? cos(2 tan’! 3)
=272 (1 —cos(2 tan! 3))

=212 x (9/5)

Thus = V50 = 5v2 [Several candidates used this approach, or something similar.]



Question 35

Solve 9" +15" =25, rounding your answer to 2 decimal places.

(-
) -6 -

Letu = (g)x,andsouz—u—lzo

Dividing by 9*:
X

=0

And — %
2
5\ _ 14+5 . .
Hence (E) = ‘7\/— (Negative root is extraneous)
10g1+\/§
Sox = 2
logg
=0.94

[Very few candidates (about 1) realised the necessity to divide, and find an equation
reducible to a quadratic.]

Question 36
Solve (x* —2x)" 3 =1.
Hint: There are 4 solutions.

We consider the three ways in which a power may equal 1.

Case 1 1¢ =1
ie x> —=2x=1
x>—2x—1=0
2+vV4+4
X = —
2
=1+12
Case 2 a®=1
ie x2-3x=0
x(x—3)=0
x=0,3

Substitute x =0, so x> —2x =0
But 0°is undefined, so x # 0.
Substitute x =3, s0 x> —2x=3#0
So x =3 is a solution.



Case 3 (=1)% = 1, where a is divisible by 2.
Sox?—2x=-1
x> —2x+1=0
(x—1)?=0
x=1,1
Substitute x =1, so x> —3x=—2
Thus (—1)"2 =1

So the solutions are x =1, 3, 1 + V2, 1 — 2.

[Whilst several candidates found 3 or 4 solutions, those who found 0 failed to realise it is not
a valid solution, and very few found I to be a solution.]



Question 37
Ryu and Ken are two rivals among 128 competitors participating in a martial arts tournament.

The tournament format is single elimination, where only the winner advances to the next
round.

The competitors for each round are randomly paired from the pool of those who remain.
The probability of either competitor winning in a matchup is 50%.

Find the probability of Ryu and Ken facing each other in:

a. The first round. 1

There are 128 places, and R may go in any one of them. p = 1.

K must go in the only place next to R, out\ of 127 remaining.
1 1

127~ 127

Total probability p=1Xx

[This was not well answered. Half a mark was awarded for showing some understanding.]

b. The second round. 2

R goes in any place. K must be in one of the two places in the match next to R.

R and K must both win.

1 1 2 1
AP ==X =X — = ——
P =537 127~ 254

[This was not well answered at all. A mark was awarded for showing some understanding.|

c. The final round. 2
Hint: For them to meet in the final, they must be in opposite halves of the draw.

R goes in any position, and K goes in 64 of 127 (other side of the draw).
R and K must win 6 matches each.

1 1 64 1

oo = X X—=——
P=267726"127 " 8128

[Whereas several candidates made arguments about winning 6 matches, most failed to deal
with the hint. Very few part marks were awarded.]

End of Part D



PART E Solution

Question 38
a. Show that < b >Jab for all real positive numbers a and b. 2
Hint: Consider (\/Z —Jb )2 .
S}olution: Marking Scheme:
8] (ousidew (fa = (% )l = 1 mark correctly expanding (\/;—\/3)2
(fo. - (LY >0

1 mark simplifying the expression to get correct result.
a-2{ab ¥tb 2 0

a+b 2 2{alk

o reBdy s i
il

Marker’s Comments:
- Significant number of candidates started with the result to prove, which is not correct.

- Candidates were penalised if they didn’t explicitly state that (\/Z —Jb ) >0.

24
b. Hence, find the range of y =54x—-48+— for x>0. 2
X
Solution: Marking Scheme:
b) From ((1 ¥ g 1 mark for using the result in (a)
Fy2¢ + 24 —_— correctly to obtain 36.
, Nt o wbo
5 e 1 mark for correct answer.
L 2 kel :

IR - R

- 2z : Marker’s Comments:

Pl iy B¢ ¢

2 Since this question had the word hence,
2 candidates must use previous result
otherwise no marks were given for working.
aix 10 o el
x
Sl 14 5 72 This was poorly done by majority of the
e candidates.
A
SYx + Ly 72Uy Ly
a

ksl -yl iR oM




Question 39

In the diagram below, Lijiang Tower, represented by BL, is 350 m in length.

Hanzo stands at point H some distance away from the base of the tower B.

From H, the tower has a bearing of 109°T and the angle of elevation to the top L is 16°.
Genji stands at some other point G away from the base of the tower.

From G, the tower has a bearing of 139°T" and the angle of elevation to the top is 23°.
G

J

350 m

16°

H
B

By using two applications of the cosine rule, find the true bearing of H from G.
Round your answer to the nearest degree.

Hint: Find the distance GH.

Solution

@mﬁsh‘cu 39 (E L




Han25= 350 —> CRB = 23S0
6B Tan2d
Tan lb = 2350 —>  pHE= Sse
HB Taunlb
Fron fle d-‘ac,nvam / wr'm? The infoqu//'m and & Hewnate t?wf;/es
on !Pava“a] HMQ;?
LICBY - 30
GH = GR™ + BH* = 2x (8) x (BH ) x cos 3
s 3ce VAo W 0t T i dafue )
\Tmzs} S (Tan23 ) \Tarte/

& ATH Y 65
N VI T TR e RN LIk e
% bvy.04 (1d-p)
et LHER =G

s (ese = (GH+(6B) - (un)
2(cu)6B)
BiE - WSsor i sec L /fan )
ﬁn??/ ( Tau)l /

2( 35 ¢ \ {653-09)
Ten 23

cesb~ -0-3156 {?cl,p)
2.8 .= ‘fas i -0:55L)

v (neavest degnree)
s, 9 +Y9+1)° = 25c°

TR ﬁeaua'u? Of - ané ps 2ol

Marking Scheme:

1 mark for both working out correctly GB and HB.
1 mark for working out GH using cosine rule.

1 mark for working out ZHGB using cosine rule.
1 mark for correct answer with correct final step.

Marker’s Comments

Many candidates chose to use sine rule to find GB and HB which is not necessary as AGLB and AHLB are
both right angle.

No marks were given for finding GL and HL, which did not contribute to the correct answer.

Candidates whom did not use cosine rule the second time (READ THE QUESTION) were penalised.




Question 40

A spherical cap is the section of a sphere cut off by a plane as shown in the diagram below.

The volume of a spherical cap with base radius a and height /4 is given by V., = %h(&zz + hz) .

2
a. In a sphere of radius R, show that V., = %(3R —h). 2
Solution Marking Scheme:
HiE e R = fhohy _ (Pythagerat’ theovewm) 1 mark for correctly working out a* (or a)
g i i s 5
o £ o [i" T ‘) : f o 1 mark for correct substitution and
—4 = MHhchr ’g- o working to obtain the result.
Sub 61} M,“,:' . 301,cl.?lﬁii P
528 b ) .
e i 3(20b-h?) £42) Marker’s Comments:
B o =y i & = g g Many candidates failed to find the
=@k [ bkh -, o -
. T s s R relationship of @ in terms of R and 4.
- = fTh ¥ 95, [32-k :
= 5 i ( L - Candidates who equate the two equations

’’’’ e B GNCT E A e ] from the questions gained no marks.




b. Darth Parker is constructing a Maff Star by intersecting a sphere of radius 100 km with a sphere of
radius 40 km such that their centres are 120 km apart.
The smaller sphere is then discarded, leaving a curved dent on the surface of the larger sphere, as shown
in Diagram 1 below.

Diagram 1 Diagram 2

Diagram 2 above shows a cross section of the intersecting spheres, where 4 and B are the centres of the
larger and smaller sphere respectively and X and Y mark where the spheres intersect on the cross section.

I.  Given that AB bisects XY, show that 4B 1 XY . 1

Solution

Gimee Ab biseety XY (& ebovgd)

__Ih_t____le_lé'___ f o The routve __(;_f'__e Bif‘»f a civele fo the uii@'Pfﬂ'w’Jg
| of a ched {ie-XY) is pecpevdicntar fothe oloud.

R LY

Marking Scheme
1 mark using the correct circle theorem.
Marker’s comments

Candidates needs to be precise with language and not use the converse theorem otherwise full mark is not
given.

Significant number of candidates should pay attention to this question being 1 mark, as many used
congruent triangles which is not efficient.




Diagram 2

Diagram 1

I. Hence, find the exact volume of the Maff Star.

Solution

Volume & f)io; QPchf = 9 rx (‘icCl)nS
5

X 4 . b

'/OV /z)\ y
e

/7

n .
Frowm drac/mm above . let AZ be?t aund X be y :
e T =2 2 jget-z% s
[4
40° = ligor-x) #YZ o e k{c’-(no-,z)‘z )
[f t

Sulo ﬁim{c é\

T At G A Y &
o’ ~x* = Ul {120 - sv0x +72)
J6o k- qo‘\-lv_ol—kzqc?c —e >
Zibx .= root et vivo™
240x = 223eo ;
9. Zegce = 00 5
240 \ Ui
2ot = BB BEe 100-97 = 20k [/) 3"“"@”‘ Cap

T (3xuo~(va-23))

2. Velume = -({_)(T[)Cl(‘;c3 = (UIC_QS')
3

= "
Ty [3x100= /100»%,)/) S " ved cap

— [1og-an)" X
\ 7
5

D e e e o S
B =

13230001 kw

Vi




Marking Scheme:

1 mark for the volume of the big sphere.

1 mark for finding correctly the “green” cap (see diagram in the previous page).

1 mark for finding correctly the “red” cap (see diagram in the previous page).
1 mark for the correct answer in exact value.

Marker’s comments

- Poorly done by many candidates.




