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8)

9)

10)

11)

(W5-1f=
(A) 4 B) 6 . © 6-2d5 (D) 6-410

X

320 ;
Y VA

. L . YZ .
As a decimal correct to 3 decimal places, the ratio — is

(A) 0-530 B) 0625
(©) 0848 (D) unable to be calculated.

>
e

1 4 | 1

~ The value of x is

(A) 3§ B) 43 ©) 7 D) 75
Rgtionalize the denominator of ﬁl_ >
N7 -2 : N7 +2
(A) —3 B) 3
(C) «/_ 2 D) J_ 742

1D

13)

14)

The information below relates to a group's performance on two tests.

Test I Test 11
Mean 60 68
Standard Deviation 6 10

What mark in Test II is equivalent to a mark of 72 in Test I?
(A) 72 (B) 80 ©) 84 (D) 88

If cos@ < 0 and sin@ > 0, then
(A) 0°< 6 <90° (B) 90° < 6 < 180°
(C) 180° < 6 < 270° (D) 270° < 8 < 360°

Which does NOT have m + I as a factor?

A mf -1 B) m’ + 1

€) m’ +m (D) m* + 2m + 1




15) The centre and radius of the circle (x —1)* + (y + 2)° = 16 are
(A) (=1, 2)and 4 (B) (I, 2) and 4
(C) (-1, 2)and 16 (D) (I, 2)and 16

16)  Which graph illustrates the solution of —4x > 8 ?

A B)
— ———t——t— |
-4 -3-2-101 2 3 4 -3-2-101 2 3
© | (D)
:4_'3:2_']'0]'2'3 —I4—|3:2—'](|)|]'|2|3

17)  The bearing of P from Q is

(A) 040° (B) 050° (C) 130° (D) 310°
18) Which of the following is a polynomial? ‘
(A) x +2 | (B) x2 4 2%
© (Vx+1)° (D) VZx? + V33
19) Three students are playing a game. They each toss a coin at the same time. A winner
is declared if only one student tosses a head. What is the probability that a winner is
declared? ’
1 1 1 3
A) — B) — C = D) =
A) 3 7( ) p | <) 3 D) 3

20) For an item originally priced at $P, its value $A, after n years of depreciation at
r% p.a. is given by :

(A) A= —P(]+L)n (B) A = —P(]”jn

100 100

) v "o I-r "
(C) A _P(z—ﬁ) | ((D) A _P( ]OOJ




SECTION B (15 marks)

1)

2)

3)

 How many significant figures does 0.002030 have?
P(x)=x3+2x?—-7x—3and Q(x) = x*>—-3x+7
Find:
(a) The degree of P(x) X Q(x)

(b)  The constant term of P(x) X Q(x)

© P@+Q()

@ P -0

Solve the following:

(a) 5—§=4

(b) x2—11x+24=0

(1]

(4]

(1]

[21




4)

(©) (3x—2)? =49

(d  9x=10x%+2

Let f(x) = %x + 2.

(a) Evaluate f(-3)

(b) Simplify f (’3x -1)

(c)  Find the inverse function f~1(x)

(2]

[2]

[3]




SECTION C (15 marks)

1) Factorise the folloWing:
@  ap®-—apq [1]
(b) apt+ag—p—gq | S [2]

2) Find the exact value of the following:

(@) tan150° [1]

(b) cos 8, if 8 is acute and tan 6§ =

[1]

&

3) Use the remainder theorem to find the remainder when x3 — 3x + 5 is divided

by (x + 2). ' ' Y




4) $1100 is invested for 6 years compounded yearly at 6% p.a.

(@ How much is the investment worth after 6 years?

(b)'  How much interest is earned?

(© What is the equivalent simple interest rate (to one decimal place)?

5) P(x) = 5x3 — 17x% — x + 11 is divided by A(x) = x — 2.

Find the quotient Q(x) and the remainder R (x).

(3]

[3]




6) A triangle has sides 4cm, 6cm and 7cm?

(a) What is the size of the smallest angle (to the nearest degree)? [2]

(b) Hence, what is the area of the triangle (to the nearest square centimetre)? [1]




SECTION D (15 marks)

1) Sketch the graph of the following (on the axes provided): |
@ y=4-x
b y=.z
(c) y=—4"

@  y=202+=x)

(&) | (b)

© | (d)

\

2) Give an example of a function f for which f(a + b) = f(a) X f(b)

[4]

[1]




3)

4)

'5)

For the set of scores: 29, 31, 31, 34, 45, 39, 42, 45, 47, 53, 57, 61
Calculate:

(a) the range

(b) the inter-quartile range

Consider the parabola y = x% — 6x + 7.

(a) Use the quadratic formula to find the x intercepts

(b)  Find the coordinates of the vertex.

Find the value of the pronumerals in the following (no reasons required):

Diagrams are NOT TO SCALE

(2)

[2]

[2]

[2]

[4]




(b)

(©)

@

30

120




SECTION E (15 marks)

1) , [2]
Standard Model Deluxe Model

PPN €= ==

The two umbrellas above are similar Shapes witha : b =4 :5. The standard model
requires /-44 m” of material. How much material is required for the deluxe model?

2) The net of the die is shown below.
The faces are numbered 1, 2, 3 and 4. The die is} rolled twice. The number on the face
that the die lands on is recorded each time.

(a) By considering a table, or otherwise, find the probability that the sum of the

two recorded numbers is greater than 4. [2]

(b)  Find the probability that the sum of the two recorded numbers is greater than

4 if it is known that a 3 appears on one of the dice. [1]




3)  Thegraphofy = f(x) is given below
yl\

12 X

2

Sketch the following (on the axes provided) -

@ y=f)-1
® y=£(%)
© y=fA-x)
(@) o o ()
v i y
(@) X 0
(c) | y
0‘ X

4) Yy = —vx + 4. What are the restrictions on x?

31

1]




5) Write down the equation of the following cubic curves. | ‘ [41
(You may leave the equation in factored form) ’

(@ The x- intercepts are -2, -/ and /. The y- intercept is -4.

(b)

=V

6) | | o 2]

Find the size of the angle 6 to the nearest degree.




SECTION F (14 marks)

1) Write the following in the form a?
(@) 3*x3Y
(b)  3*x5*

2) - Ifthe 17" day of a month is Thursday:-

(a) ~ Whatis the first day of the month?

(b) What is the first day of the following month likely to be?

3) Make a the subjeet of ab = ac + bd

21

[2]

[2]




Andrew has a bucket of coins. Each coin has a zero on one side and an integer greater

than zero on the other side. He randomly draws three coins, tosses them and calculates

a score by adding the three numbers that appear.

(a) On Monday, Andrew draws coins >With a7,a5 and a 10 for a score of 17. By
considering a tree diagram, or otherwise, what other scores could he obtain by

tossing the same three coins? [2]

() On Tuesday, Andrew draws three coins and tosses them three times,
obtaining scores of 60, 110 and 130. On each of these tosses, exactly one of
the coins shows a zero. Determine the maximum possible score that can be

obtained by tossing these three coins. [2]




() On Wednesday, Andrew draws a coin with 25, one with a 50, and a third
coin. He tosses these three coins and obtains a score of 170. Determine all

possible numbers, other than zero, that could be on the third coin. [2]

5) Solve 2sinx + 1 = 0 for 0° < x < 360° : 4 ' 2]




SECTION G (13 marks)

1) (a)  Expand (x? + ijz [1]

(b)  Write x* + 4x3 — 5x2 — 18x + 8 in the form _ [1]

(x2+2x)2+A(x*+2x)+B

(c)  Hence, by using the substitution m = x? + 2x, ' [3]

solve x* + 4x3 —5x*—18x+8=0




2) If x> = 8x + y and y? = x + 8y with x # y. What is the value of x? + y?2? [2]

3)  f(x) =2x2—x* 0 < x < 1. Find the inverse function £~ (x). | 3]




4) The lines y = -;-x andy = — -;-x are tangents to a circle at (2,1) and (2, —1). [3]

Find the equation of the circle.




SECTION H (13 marks)

1) A cone, a cylinder and a sphere all have radius r. The height of the cylinder is H and
the height of the cone is A. |

(a) If the cylinder and the sphere have the samelvolume, show that [1]

4
H=-r.
3

(b) If the cone and the cylinder have the same total surface area, show that 2]

r+2H =Vr? 4+ h?

(©) Hence, prove that & and H cannot both be integers. : [3]




2) A monic cubic polynomial has a remainder of (x + 8) when divided 3]
by (x? + 4) and a remainder of -4 when divided by x.

Find the polynomial in the form ax® + bx? +cx +d .

3) | - M

Two circles touch internally at A where there is a common tangent. BC is a diameter
of the larger circle, touching the smaller circle at P. AC cuts the smaller circle at Q.

Prove that ZAPQ + 2£ACP = 90°.




End of Exam




Use this space if you wish to rewrite any answers.
Clearly indicate the Question number.
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SECTION A (20 marks) Circle the correct answer
| | | 3= el

% { B 3x3—3 - o :
(A) x x—l (C) x-3 D) 3x—1 o
ﬁ J/ 2) 107 = - |

@, 1 1 . :

(M) B) 20 (C) =20 (D) —100
D Vo

I 112112(1[3]]3

These cards are shufﬂed and placed in a hat. One card is drawn from the hat at
random.
What is the probablhty that it is a card W1th a3onit?

» | Rag, z
Wi ®mI O3 7
F} _ A\/4) 24 =

: @2\/3 (B) 443 © 446 (D) 642
B

Which of the following sets of scores has the greatest standard deviation?’

,E) L 3,4,5,6,7 - 4]
Cn 22T e
.(A) I only O12b. @Honly ’
(C) II only (D) L II and III have the same standard deviation.
/‘} \/6) ich point lies-on both y = x and 7x -3y =10=07

W28/ ®L-D © D D) @ 8

: : k & Score Frequency q a
' s 3 5 ' 3 ] Can Aol UV
3 T wh Bey TR
D e e

=13

For this set of scores, which of the followmngtatements is correct?
* D) There are 4 scores and their median is 675 1 - 4
(8B) There are 4 scores and their median is X ¥

iCi There are 13 scores and their median is 6:5 15 (’/’ d /{OJ‘W

There are 13 scores and their median is™A q)




0
b

1)

b

W5-1f= 5+ -

(A) 4 B) 6

@6- 25 ©) 6-10

w63 G

32°

Y

VA

L . . YZ .
As a decimal correct to 3 decimal places, the ratio 1z is

" (A) 0-530
(C) 0-848

®B) 0 625
(D) unable to be calculated

P

The value of x is -~
(A) 3§ 45 © 7 D) 75 :
. Y I B sk
Rat10»nallze the denominator of ﬂ ﬁ Y
7 -2 ¢
@ L &2
© ‘C 2 D) ﬁ; 2

- The information below relates to a group's performance on two tests.

Test I Test IT -
. Mean 60 . 68
Standard Deviation 6 ‘ 10

(A) 72 B) 80

If cos@ < 0 and sin@ > 0, then
(A) 0°< 6 <90°
(C) 180° < 0 < 270°

What mark in Test I is equivalent to a mark of 72 in @7
(D) )88

7w fest | Wd 2=l

(©) 84 L RSEL eSO

90°<9 <180°

(D) 270° < 6 < 360°

Which does NOT havem + I as a fac or’7

. (A)m -1

©) m’ +m

m+]
(D)m +2m+ 1



\(/5) The centre and radius of the circle (x = 1)* + (y + 2)* = 16 are
(C) (=1, 2)and 16 ' D) (I, 2)and 16
16)

(A) (<1, 2)and 4 B) (1, 2) and 4

. F:) @ | o B)
o S '

| -
T Yo 1 [N

43210 1 2 3

Which graph illustrates the solution of —4x > 8 ?

>
b~
N
[O%)

4232 1
(&) o D)
_‘4__'3:2_']5']'2'3 ~l4—?:2;.7&)']"2‘3

,\/7) The béaring of P from Q is

(A) 040° - (B) 050° (©) 130° 10°

D ’lé) Which of the following is a polynomial?
\ .2_ : . 2 x
A {Kg x + = : (,B/) x4 +2
o (WE+1) @) vox? + V3
w!) Three students are playing a game. They each toss a coin at the same time. A winner

is declared if only one student tosses a head. What is the probability that a winner is
- declared?
\3

1 1 1
A) g A(B) 5 | O 3 (D) S

.¢O) : For an item originally priced at $P, its value $A, after n years of depreciation at
r% p.a. is given by

| | ' S Y | 1+rY
C/ : (A)A-—P(]+—]0—0) | (B)Af—P(]OOJ
- - *.. _ ,—_Ln _ ]_r rl.
@A—P(J JOOJ _(D)A_P(Jooj




SECTION B (15 marks)

1) How many significant figures does O. 002030 have? , ; [1]
INMM3€ Vh?pwﬂﬁﬁd‘ [?
2) - P(x):x +2x2—7x—3and Q(x) =x?—=3x+7 ' (4]

i.(a) The degree of P(x) X Q(x) | | 7 \

(b) - 'The. constant terﬁ of P(x) x Q(x) ‘
EWW ponsnreted ) - ’L, \
©  PM+Qw) |

Dbt pmaveet] x4 39— ) Ot

@  P@-Q® | |
| o> Y - — K

3) Solve the following:

(2) 5—%#4 _- | * | [1]
0—"=%
\fgc_:""(z_ v

® X 11x+24=0 T

(#=3)(*—8)=0



| EWWW@M+7M8@A‘—M@

Mwwwj
© (Bx—2)?=49 A o R 2]
TSR %z_’i‘*,g
: gM~i’7+’lx e
+742 o -
() ‘9x'=\10x.+2 — E&M& W@w [2] |
e LR
7MQi@F%7
2o =
A= ‘? B Al =
4) - Ltf(x)— Zx +2. . | ' EI

(@)  Evaluate f(-3) | | |
RS SRS
tmwauwm ﬁﬁ] .
: (’I( p,,%ffz l()’yx“( TFP é(h-r = 3(:?
/M'“’L'H‘ '[: }; &-oo%
(c) Find the inverse function f~(x) ik A”“W“\tm
Axi\ed;j

j - J/% ~P/L | ﬁﬁ gxz@a/gyfﬁ W
| ‘ Araured

1w =ykt %W P«m&j

Y =zt |




Section C Solutions















Section E  Solutions

1. Sides a : b
4 : 5

SA a : b

4? : 5°

1.44 A

2
=~ Deluxe Model requires A =1 .44><% =225m’

Comment: The main error was forgetting to square the ratio. This was a 1 mark penalty.

10 5
2. a P(>4)= —==
) (>4 63

if fraction not reduced

L
2

BN [=|+
NG| | =
AN DN | B |WIN
| SN || B W
(oM EN Ko QN N, J N N

b) P(>4 |3 on one face) = ; i.e. 5 of the shaded squares satisfy the condition.

if fraction not reduced BUT not

L
2

penalised twice
-1 for an answer that was impossible

DA |WIN

N (N[ | B W

e BN N Ro RNV NN -

BIWIN =+
N[ |W [N | =

Alternatively

P(3 on one face) = a
16

P(> 4 and at least one 3) = %

= 5
~ P(>4|3 on one face) = %:—’
= 7
Comment: The advice given in the question was to use a table — this was good advice,

especially for part b)
Part b) was not done very well. Practice with two-way tables is
recommended.



3. The dotted graph is the original function and the solid is the answer.

(@ y=f»-1
NB The answer is the original graph translated 1 unit downwards.
y
4+
21 r——
: E /) : : x
4 -2 2 4
4+
X
b =f|=
by y=rs ( 5 )
NB the answer is the original graph stretched horizontally by a factor of 2.

OR
By applying the function to some significant points (red dots), the
transformation can be seen.
NB that (0, —2) doesn’t “move” since f (%}: f(0)y=-2

)/

Il
N~
~
\S]
~




3. (¢  y=f(1-x)
NB the answer is the original graph reflected in the line x=1.
By applying the function to some significant points (red dots), the
transformation can be seen.
y y
4 4
24 | e
t t t X
4 \_2 4 2 2 4
X =2 0 2 4
f(x) =2 -2 0 2
f(1=2) | f(1-0) f(1-2) f(1-4)
f=x) | =10 = /(1) =fED | =)
=2 =0 =2 =2
Comment: Parts (b) and (c) were not done well.
No half marks were awarded. The graph had to be “perfect”.
4. The domain of y =—+/x+4 is determined by x+4 >0
sox2-4
Comment: A lack of understanding about square roots cost many students the mark.
5. (a) y=k(x+2)(x+1)(x—-1) [1 mark]
The y-intercept is —4 i.e. =4 =k(-2)(-1)(1) [Substitute x = 0]
sk=2
y=2(x+2)(x+1)(x-1)
(b) There is a double root at x =0
y=h(x=1) [1 mark]
Substitute (-1, 2) = 2 =k(-2)
sk=-1
Sy=—x"(x=1)or x*(1-x)
Comment: Many students ignored the text about the two graphs being cubics.

Students with an incorrect answer, who showed no working, could only get a
maximum of 1 mark if that.



6. Using the Sine Rule
sinf _sin42°
8§ 7
8sin 42°

~.sin@ =

- 0=50°,180°-50°
=50°,130°
Both angles fit the diagram.

Comment: Many students only scored 1.5 marks because they didn’t consider the
“ambiguous case”.
Many students ignored the “nearest degree” which could have been costly.



SECTION F (14 marks)
1)  Writethe following in the forma® -~~~ | -2
T R —
. (@  3Yx3 sty - Dong TARLT e . 1
5 @ fécz EACK ComTONENT
(b) 3% x 5% -
10
2)  If the 17" day of 2 month is Thursday:. S | [2]
(a)  What is the first day of the month? o — 1.
TEThues = T -y =20 TS DONE ' PARLY T
N R NELL -
ASh = TTuesody, o

3)

(b) . What is the first day of the following moﬁtﬁﬁkely to be? NE VE R‘l\NE}LJ_\E
ST ThwesE = THURSDRT ANDTO - |
o pryss Tvwrs =35 o6 [T FROAY - ppipief ACCE PTED

‘ HMe ' ar _ S ————s
. = L ST =TRYRS DR AL
Make a the subject of @b = ac + bd | 2
ab-ac = bd DONE YERY WELLL

a L b—-C:) = bd | t‘a’(b"-.c')‘; bd .
o= @
o-C -




G
3]'
i
H
i

Andrew has a bucket of coins. Each coin has a zero on one side and an integer greater

than zero on the other side. He randomly draws three coins, tosses them and calculates

a score by adding the three numbers that appear.

(a) On Monday, Andrew draws coins with a7, a 5 and a 10 for a score of 17. By

considering a tree diagram, or otherwise, what other scores could he obtain by

Othat Scofes =
o5 1,1012)5 3,

(2]

e

— L AYOUTTHARS RIOR
© FoR. cokee (1
toee PRGRAY
PEDUCTED
FOR FI&ST
OM\E)S\D‘\\

O ® pEDCTED.
—OR MOQE

OMISSIONS -

(b) On Tuesday, Andrew draws three coins and tosses them three times,

obtaining scores of 60, 110 and 130. On each of these tosses, exactly one of

the coins shows a zero. Determine the maximum possible score that can be

obtained by tossing the

b= b0 — ©

| b+c= 0 — @

o+C =130 —3

se three coins.

2] @

®+®+®"Qm+ 2oy 2c = 300
2(arlo+c)=300

May

Py

S

(ospiBLe SRE = 15

Sl L

DONE FRRL WEU- .
® roR. SeT WP OF EOURNIONS
WA OUY RS EXT

Remery

ok




(c) On Wednesday, Andrew draws a coin with 25, one with a 50, and a third

coin. He tosses these three coins and obtains a score of 170. Determine all

possible numbers, other than zero, that could be on the third coin. [2]
e =S 0 =0 0=26 a=0O
o - | ™ - -~ - =
(ct__f‘ b,=_*§Q, . =5 e O __b___@.,.
o DONE \IERY well :
Boeoucrer |
| , FoR AACH- ’
’ﬂ“(d cowmWm covdd e - ' . OMtﬁSIO‘J'

95, 120, 1451710 ©

5).  Solve 2sinx +1 = 0 for 0° < x < 360° | [2]
sinx= -4 .
' W , @ poNE  FeoRLY
0, : . D .
x = -50- ' @FOP\ ~="30
© - =
-l & 3% | (1)FoRk ONE N
T goLuUnoN
MpST oNLY Gy
ONE SCRUTION |




2015 Year 10 Mathematics Yearly: Section G Solutions

1. (a) Expand (2% + 21’)2.

Solution: x* + 423 + 422,
Comment: Generally well done.

(b) Write 2 + 42® — 522 — 18z + 8 in the form
(22 + 233)2 + A(2? + 22) + B.

explicitly answer the question.

Solution: z* + 42 + 422 — 922 — 182 + 8 = (22 + 22)° — 9(22 + 22) + 8.
Comment: Although most answered this part well, some did not seem to
understand what was required and others, after finding A and B, did not

(c) Hence, by using the substitution m = z* + 2z,

solve x* + 423 — 5x? — 18z + 8 = 0.

Solution: m?—9m+8 =0
(m—8)(m—1)=0

s.om = 8§, 1.

ie x4+ 2x = 8, or
22 +2r—-8=0
(x+4)(x—2)=0

r = —4, 2.

2 +2x —1as (z—1)>2%

%+ 2z
2 +2x—1
T

Comment: Well done by those who succeeded in (b).
Most subsequent errors were the result of a careless

=1,
=0,
—2++v4+4

2
= —1++2.

attempt to factorise

2. If 22 = 8z +y and y? = z + 8y with z # y, what is the value of 2% + y??

Solution: Method 1:—
P =8r+y.........
y2=ax+8y.........
(1] —[2): 2?2 —y?= T2 —Ty,
(@+y)x—y)=T(x—y),
x+y = T (because x # y).
—l—: 2?2+ y? = 9z + 9y,
= 9(z +y),
= 9x7,
= 63.

half mark.

Comment: Few got beyond simple addition, 9(x + y), which only garnered a




Solution: Method 2:—
x+y = T (as above).
Now 22 = Tox +x + 1,
i.e. 22 = Tz + 7, and similarly y? = 7y + 7,

22 —Tr—7=0,
. 7 4 /49 + 28
- =
7+77 7T+ VT

— d al —
5 andalsoy

T+ VT y_?—ﬁ

2
49+14\/ﬁ+77+49—14ﬁ+77
4 4 ’

2
As x # vy, take z =

then 2% + y% =

252
4 )
= 63.

3. f(z) =22% —2*, 0 <z < 1. Find the inverse function f~!(z).

Solution:  First put y = 2z? — z*, with end-points (0, 0) and (1, 1),
then for the inverse, x = 2y% — y?,
next put k = 32,
x = 2k — k2,
= —(k*—=2k+1)+1,
r—1= —(k—1)%

E—1=+V1—q,
k= 1+vI—uz,
but the inverse passes through (0, 0) and (1, 1) like f(z),
sok=1—+1-—ux,
2= 1—+1—-uz,

y=V1-+v1—=z (y=>0as through (0, 0) and (1, 1))

ie. f7(z) = V/1—+1—u.
Comment: Many candidates failed to use completion of squares to extract y as
the subject from x = 2y? — y*.
Those who did then often failed to take account of whether the positive or negative
root was appropriate to the given domain.
Sadly, quite a few students must have been away in Year 8 when va? + 0% # a+b
was discussed.




. The lines y = sz and y = —$x are tangents to a circle at (2, 1) and (2, —1).
Find the equation of the circle.

Y
\{Lfﬁ
=
g =
1 ...................
Solution: 5 x
) )
B T
IS
~d
2z

To find the centre, calculate where the perpendicular from the tangent at (2, 1)
cuts the z-axis.
Slope of normal = —2,
y—1= —2(x—2).
When y = 0, —1 = —2x + 4,
2x = 9,

Tr =

—~
[\]
[N
o
~—
DN | Ot

I
o $ =
N | Ot :
|
[\
N———
no
+
—_
\.l\)

.. Centre

Radius

5\ 5

.. Circle: — = 2=
ircle <x 2) +y 1
25 5

2_5 = 2:_

T :E+4+y 1

2 =5 +y*+5= 0.

Comment: Many candidates failed to make a clear sketch which would have
helped in planning the method to use. For too many candidates, this seemed to
arise from an inconsistent mis-application of the order of ordered pairs.

An effective—but somewhat more cumbersome—method of finding the centre
used by some candidates was to derive the equations of both normals and then to
solve them simultaneously.




- Lsmentes _abowld” K0 76%%7 A5~ f/ ca; /7 -

[l i geotod V=K, (=27 it il ot

Show) Sdu) = ‘? 2 g “&/—fw@g 2l

| (‘é fégz@zf W‘é/ SP =270 r TS o AT TS

«:e/ stide_gz+

2R _,//j -2 é’cz/m?// Zrosm

"“fﬁm /éiﬂ ,m@m Hers fmg,«z’a/é "

_,//:9

;(Cj) %ﬁ’// éﬁd{/ &éw ;éﬂé S 5 j«é 7Ly S, ////’c"ﬁZ/pé

| b Ao f‘o/ Cltore /do  pade Canol 74@9?/@’“

/M/ﬂ/ vl

o /Z aé'ﬁ/'( (%féé @?ﬂf ;fz,aé/& »«é Zﬂ&/ ,@wm&f//&

@M@J o &/’J W Sez S porterlid

I5o /M/x/@m@ 75 r

//Zzﬂ/f] Sl msz e 7,/4, mmeWjZ

\goggron ose e,

o ey Azsian Za e,

A A A Lty (5 p
- _- gy A CEL PSSP ey SO
/ ' 575@4/%&

| % z&/?or//zféfww /é/«%

i;f“":,;w,,\e/m J & W% m,@zf i

Mvﬁ@%f%&dé/% j

VA ALS, /Z/J




" 'SECTION H (13 marks)

1) A cone, a cylinder and a sphere all have radius r. The height of the cylinder is Hand
~ the height of the cone is h.

(a) If the cylinder and the - sphere have the same'volume show that [1]

Verih z w0 WH = i‘m’zl.'
\/ irr I f/’ﬁ/‘*) (N

- (b) If the cone and the cylinder have the same total surface area, show that [2]

7 r+2H—m |
56127/” + 277
SA=17r %+ 178 = S= /77 f% h
o W%y 27 H = 17 f—f/‘*/i,.\‘/
= 78
Qﬁ[f?’#) K(/m-,/,g“fﬂx,\)

c) Hence prove that 2 and H cannot both be integers.

2408 = 1 ¢ Jf @H'-“ 7 175
2t o B M B - [

2+/L jl( { | _
{ I e
t 16

o‘ ”_.—, = \IQH%IW Jf}mg faking, g, A
R er ©

DJH @H Hék . H’\!é ri}tio’ﬂchor\ mems H\Cd’

124 lgiﬁ nd h canrv# ofh be IR ’fJQ/M
CTHeh {%HHC} h=07 , .f h=]



%) A monic éubic polynomial has a remainder of (x + 8) when divided | B,
by (x? + 4) and a remainder of -4 when divided by x.
Find the polynomial in the form ax® + bx? + cx + d | / J | ,
[t F 1o : Fe)= (% Y i) Ve
m{ WZL%#/@ fle)= Q’(/J%é/} v W/f;//@wﬂm’& o

‘ ceelic Alx )
A (54 )fore) ilocs) 5 26507
Apax’s 4B rdar 048 = 2 b -

23rax fgﬂ’f‘%f@ .)/"3-»»535""/" |
a (j ig@ﬁog(ié//-@ﬁs (7] ézuﬁé' 4//;@7‘-57’?—‘4‘ ﬁﬁ/ 52
- a =~3
5072/8/ /‘/24%/6 /9/)(&/5/6{3 /j,,aﬂjz?gj;,¢ or
Jr° 32 %rSx =7, y zz’/%’/é@ éj % Qﬁd/\/é%{ﬁ) »
0//6‘6’% MSM /v /ZJ—JYJ( gz

(41 -

Two circles touch intérnally at A where there is a common tangent. BC is a»diameter
of the larger circle, touchincr the smaller circle at P. AC cuts the smaller circle at Q.
Prove that ZAPQ 4+ £ACP = 90° '
Zr Jz{@ Large, Wc/ff Xﬁg =4 Cﬁ = oL /1’/% S?E%ZO%Z/
A
5;% ﬁ? arylesrs &

//r’@ =cdp =6 22 57 loarer

fon i A A 77 %
wid Lotk ;fg'f;@#égﬁr
ZLn 71/)/& S/M’”“% ok M{Z W= 'ﬁz "ﬂ; 25; “@:{. o é;é | iﬁ}iﬂw Lt
oLt 9. .
i}/ a 0 =956 © At

FPOAACP =8 + & s 046 U
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