HORNSBY GIRLS HIGH SCHOOL

Mathematics Advanced

Year 12 Higher School Certificate
Trial Examination Term 3 2022

STUDENT NUMBER:

General
Instructions:

Total
Marks:
100

* Reading time — 10 minutes

» Working time — 3 hours

* Write using black pen

« Calculators approved by NESA may be used

* For questions in Section I1, show relevant mathematical reasoning and/or

calculations

Section | — 10 marks (pages 2-6)
* Attempt Questions 1-10
* Allow about 15 minutes for this section

Section Il — 90 marks (pages 7-28)
* Attempt Questions 11-33
* Allow about 2 hour and 45 minutes for this section



Section |

10 marks
Attempt questions 1 - 10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for questions 1-10
1. What is the range of the function y = —Zm?
A. (—o,-8]
B. [-4,0]
C. [-8,0]

D. [-8,)

2. Thecircle (x—2)*+(y+4)* =9 is enlarged by a factor of 2 with centre the origin.
What is its resulting equation?

A (x-1)°+(y+2)°=

N|©

B. (x—2)"+(y+4)*=18
C. (x=4)*+(y+8)*=36

D. (x—2)%+(y+4)2=36

3. The period of the function f(x)=2tan (4x—%) , Where xe R, is
A X
2
B. Z
4

C. 2x

D. =

Examination continues overleaf...



4. Which of the following is equal toe3'%*?
A. =3X

B. x°

5. A particle, initially at the origin, moves in a straight line with velocity v =8-4t m/s.
What is the total distance travelled by the particle in the first 4 seconds?

A.0Om
B. 16 m
C. 8m

D. 12m

6. If LS f (x) dx =4, which of the following is I:(3f (x+2)) dx equal to?

A 9
B. 12

C. 15

Examination continues overleaf...



7. Inagroup of 60 students, 24 have subscribed to SFLIX and 38 have subscribed to
NETAN. If 12 students have subscribed to both SFLIX and NETAN, what is the
probability that a student chosen at random has subscribed to neither SFLIX nor
NETAN?

A L
3

B. =
6

c. B
30

p. 11
30

8. The graph of y = f(x) is shown below. For which interval(s) is f'(x) <0?
YA

A. (~o0,-5] U [1,)
B. (-5,
C. (~0,-5) U (1)

D. [-5,1]

Examination continues overleaf...



9. A particle is moving along a straight line. The graph shows the velocity, v, of the particle for

time t>0.
v 4

T N

How many times did the particle change direction?

>

Examination continues overleaf...



10.

The box-plot and cumulative frequency diagram for a dataset are shown.

A

k,

T H

0

T
-

Box-plot Cumulative frequency diagram

Which of the following frequency histograms best represents the dataset?

Al A B. A

L J

¥

End of Section |
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Section 11

90 marks
Attempt all questions
Allow about 2 hours and 45 minutes for this section

Answer each question in the spaces provided.
Your responses should include relevant mathematical reasoning and/or calculations.
Extra writing space is provided at the back of the examination paper.

Question 11 (3 Marks)
Let f(x)=(x+D(x-1) and g(x)=x°,

(@) Find the degree of f(x)xg(x). 1

(b) Is f(x)xg(x) odd or even? Justify your answer. 2

Examination continues overleaf...



Question 12 (4 Marks)

Differentiate the following:

= 2
@y x?—2x+1
2X
(b) y=— 2

Examination continues overleaf...



Question 13 (4 Marks)

Find the following:

1 |
@ I(3x+2)4 X

Examination continues overleaf...



Question 14 (3 Marks)

_d(x*Inx)
(@) Find 2
dx
(b) Hence, or otherwise, find the primitive of 2x+4xInx. 1
Question 15 (3 Marks)
Find, in general form, the equation of the normal to the curve y = 2J/x atthe point on the 3

curve where x=4.

Examination continues overleaf
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Question 16 (5 Marks)
The population of an endangered species of whale can be modelled by:
P =350-10e**'
where t is time in years from 1% January 2022 and P is the whale population.

(a) Determine the number of whales after 40 years from 1% January 2022. 1

(b) At what rate is the number of whales decreasing after 40 years from 1% January 2022? 2

Give your answer correct to the nearest whole number.

Examination continues overleaf...

11



Question 17 (6 Marks)

The acceleration of a particle moving on a straight line is given by a =+/4t+16 m/s?.

(a) What is the acceleration of the particle after 12 seconds? 1
(b) If the particle starts from rest, find its velocity after 12 seconds. 3
(c) Isthe particle speeding up or slowing down after 12 seconds? Justify your answer. 2

Examination continues overleaf...

12



Question 18 (3 Marks)

The graph of y = f(x) is shown below. There is a maximum turning point at x = B, 3

an inflexion point at 0, and a horizontal point of inflexion at x = C.

Draw the graph of y = f'(x) on the same set of axes below.

y

Examination continues overleaf...

13



Question 19 (5 Marks)

The diagram below shows a farm property bordered by two straight fences, a river and a curved road.

(@) Using the trapezoidal rule and ALL the given measurements, find an approximation 3

to the area of the farm property. All measurements are in metres.

(b) With the aid of the diagram above, explain whether the approximation found in 2

part (a) above is an over-approximation or an under-approximation.

Examination continues overleaf...

14



Question 20 (3 Marks)

For the arithmetic series defined by S, =2n*+3n, find the first, second and tenth terms. 3

Question 21 (2 Marks)
For the geometric series 4+8+16+..., write an equation for the sum of a 2

geometric series given that S, =508 and solve the equation to find the value of n.

Examination continues overleaf....

15



Question 22 (5 Marks)

For the function y = x +§ x* —6x—1, find the stationary points and determine 5

their nature and find any points of inflexion. Sketch the curve for -4 <x<2.
Also state the global minimum in the specified domain. Do NOT determine

the x-intercepts of the curve.

Examination continues overleaf...

16



Examination continues overleaf...
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Question 23 (6 Marks)

In the diagram, A ABC is right angled at C, ~ BAC = % and AB=5cm.

KP is a circular arc with centre A and KQ is a circular arc with centre B.

A

NOT TO SCALE

olN

C]c

B Q

If AK has length x cm, find the value of x, correct to one decimal place, for which the

areas of the sectors AKP and BKQ are equal.

Examination continues overleaf...

18



Question 24 (2 Marks)

Find the value(s) of x when cot? x +cosec’x =3 for 0< x< 27 2

Question 25 (2 Marks)

cosd
1-siné@

Prove that —tan @ =secd 2

Examination continues overleaf...

19



Question 26 (6 Marks)

A game consists of a player throwing three fair coins. You lose $4 if three heads appear and
lose $2 if two heads appear. You win $2 if one head appears and win $3 if no heads appear.

Let X be the amount you win or lose per game.

(a) Complete the probability distribution table below. 2
X -4 -2 2 3
P(X =x)
(b) Calculate E(X) and hence determine the expected profit or loss if you played 2

the game 500 times.

Examination continues overleaf...

20



Question 27 (4 Marks)

A hiker walks 5 km from camp to point Ain a direction of N37°W . They then walk

3 km due west to point B, as shown in the diagram below.

N
B 3km A
5km
NOT TO SCALE
370
W
Camp
(@) What is the shortest distance between the hiker when at point B and the camp? 2
(Answer to the nearest metre)
(b) What is the bearing of the hiker at point B from the camp? 2

(Answer to the nearest degree)

Examination continues overleaf...
21



Question 28 (3 Marks)

Give a possible sequence of transformations that transforms y = f(x) to y=3x f (2x—4)+1.

Ensure that you use appropriate terminology in your response. 3

Examination continues overleaf...

22



Question 29 (6 Marks)

(@) Sketch the graph of y= |2x+5| on the lines provided below, clearly labelling 2

the x and y intercepts.

(c) By using the graph sketched in part (a) above, or otherwise, state the value(s) of m 1

such that |2x+5| =m has no solutions.

Examination continues overleaf...
23



Question 30 (3 Marks)

Suppose f(x)=2x*—x—-1 and g(x)=cosx. 3

Find vertical asymptotes of (0<x<7).

1
F(g(x)

Examination continues overleaf...

24



Question 31 (5 Marks)

Matt and Ingrid are playing a game. The dice they play with is four-sided and is marked
with the numbers 1,2,3,4. They take turns throwing two dice. The game is won by the

first player to throw a double four. Matt starts the game.

(@) Show that the probability that Ingrid wins the game on her first throw is 21_556 : 1
(b) What is the probability that Matt wins the game on the first or on the second throw? 2
(c) Find the probability that Matt eventually wins the game. 2

Examination continues overleaf...

25



Question 32 (3 Marks)

The diagram shows the curves with equation y = 6x* —5x and y =5x—4x°. 3
The curves intersect at A and B where AB is a chord.

NOT TO
SCALE
y = 6x* —5x
X
y =5x—4x’

Find the area of the shaded region.

Examination continues overleaf...

26



Question 33 (6 Marks)

The figure below shows a hollow container consisting of a right circular cylinder of

radius r cm and of height h cm joined to a hemisphere of radius r cm.

The cylinder is joined to the hemisphere at their open ends so that the resulting object is
completely sealed.

(a) Given that volume of the container is exactly 360z cm?®, show clearly that 3
the total surface area, S cm?, of the exposed surfaces including the container’s base

is given by S :%m’z + 7207 :
r

Examination continues overleaf...

27



(b) Hence, show that r =h when S is minimised.

End of Paper
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Section I

10 marks
Attempt questions 1 - 10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for questions 1-10

\1
1. What is the range of the function v = —2\/ 16— x*? _____l_'__w
A. (~o0,~8] . \ ¥

N

2. Thecircle (x—2)*+(v+4)’ =9 is enlarged by a factor of 2 with centre the origin.

T (T

Y ()
(- )7r (y18) =36

What is its resulting equation?

A, @=D +(p+2P=2

AN

B. (x-2)Y+(v+4) =18

@ (x—4) + (y+8) =36

D. (x=2)Y+(v+4)° =36

3. The period of the function f(x)=2tan(4x —%) , where x e R, is

w ot - TI

A. 5 P,Q/-(O A

= M

oF -
4
C. 2x
D. n

Examination continues overleaf...



4. Which of the following is equal to e™>'°%* 2

A. 3x
B. % -3
e(ojex
C. e‘z‘
I
oXl g
.1‘3
o« &
T3

5. A particle, initially at the origin, moves in a straight line with velocity v =8 —4¢ m/s.
What is the total distance travelled by the particle in the first 4 seconds?

6. If ff(.\') dv = 4, which of the following is .[:(3f(.\'+ 2)) dx equal to?

A9

C. 15 s }

Ay
D. 6 4 WZ

Z

{
-
P

"\

SxY
=12

Examination continues overleaf...



7. Inagroup of 60 students, 24 have subscribed to SFLIX and 38 have subscribed to
NETAN. If 12 students have subscribed to both SFLIX and NETAN, what is the
probability that a student chosen at random has subscribed to neither SFLIX nor

NETAN?

N (202
3 2
( ol

2412 +26 =5

& = o avdler
30

p. -
30

8. The graph of v = f(x) is shown below. For which interval(s) is f’(x) <0?
A

v

A. (=2,-5] Ul,o0)

B. (-5.1)

@ (—00,=5) U (l,0)

D. [-5.1]

Examination continues overleaf...



9. A particle is moving along a straight line. The graph shows the velocity, v, of the particle for
time ¢ =0.

VAV
N

How many times did the particle change direction?

v

1
B. 2

C 3

D 4

Examination continues overleaf... -



10.

The box-plot and cumulative frequency diagram for a dataset are shown.

}_

_I

Which of the following frequency histograms best represents the dataset?

Al A

Box-plot

¥

End of Section I

B.

0 -

h
r o

Cumulative frequency diagram

A

'..".

A 4



Section 11

90 marks

Attempt all questions

Allow about 2 hours and 45 minutes for this section
Answer each question in the spaces provided.

Your responses should include relevant mathematical reasoning and/or calculations.
Extra writing space is provided at the back of the examination paper.

Question 11 (3 Marks)
Let f(x)=(x+I)x—1) and g(x)=x",

(a) Find the degree of f(x)x g(x). 1

.................... =.pt =), ’)’L@wﬂ\(,

...........................................................................................................

(b) Is f(x)x g(x) odd or even? Justity your answer. 2
S 3
........... (2290007 2 T2,
3
........... LQ/‘L_FC’K—):K-
....................... FESTIEE S om0 St
e = K ot toren . didult  chow
3
SRS IOE 3 A ST ) NSNS G Xitction

.....................................................

Examination continues overleaf...



Question 12 (4 Marks)

Differentiate the following:

@ YT E 2l =+ <% ~Ea ¥ 3
SO j:—-l(%l—?..n—r\hzw(ln——?*) ...........................
...... j'-ﬂ—l(l‘m—l
.......................... C,&zmz%»,.)cywk\\]w e
........ 3"‘*"“'%7\/4/
....................... ("n"l‘"“‘lﬁt"}"'
..... m’j'=[f'<"7t)
..................... (C’K—‘)z L
................. = _L"<")L—4>_-,_

Y (=

(b) v= i‘ 2
........................................... Wz e NEN
............................................ A2

.............................................................

...................................

Examination continues overleaf...



Question 13 (4 Marks)

Find the following:

2 B

............ _3C3563e»u0~\&3w.x\\dou .

....................................................................... Lo B mek .. wor\ Lo
P, HI____B ...... A G "\xf\/\g(ﬁxﬂrh}“d\x_
ﬁ(?)')z(‘fl) ...........................................................................
(b) I %J_ dx 2
&
208
g&f ..... . - | " Gowe o, wok Yowmliew
........... 2 )4}“ W“Hf\g " e
{00 dx

..........................................................................................................

Examination continues overleaf...



Question 14 (3 Marks)

) a’(xZInx)
(a) Find ——=~ .

dx 2
............................................ =%V:‘q%—
............................................ wa2a o=

3
i(’}tlln x) = (J/\’K)(Z—%.)‘ir '}1_,?'“_.‘_ ................................
R e e B e
.................................. N S - S
Dot () & () done
\JQ.(B\&Q/L‘L.

(b) Hence, or otherwise, find the primitive of 2x+4xIn x. 1
*‘ﬁZ’}L—leq’K)A% ..........................................................
........ =R Lol

o ka'm 8\"0"-’“0’\ MM—;+L ......
oM i

Question 15 (3 Marks)
Find, in general form, the equation of the normal to the curve v = 2/x at the point on the

curve where x=4.
— L ; '
........ WM%=%}‘3-2J$(D+'$(9,‘+‘
............ '-“-ld’(iz_
........... j kP %__J_.
........... j ':-]/.(.L
= —L...Q) MWK—[{W‘CMC* A fle sty ahs oy
............. 9
...... MT\@NL.Q«\%«L"
s ML S T2 (). vsing correch  gmdiead .
e A 2 o dntyu=llza
............. - "f=~2%+8®c0f—rttkea5udmv\m
.................. j=“2%+'236ﬂmk—cwm
Examination continues overleaf
Shwolenks dowvot krow

Mol M
10 LA a;j\,\l (0“!-05&' »QO"I"\OJT

'%mmk forn 38



Question 16 (5 Marks)

The population of an endangered species of whale can be modelled by:
P =350-10&""

Where ¢ is time in years from 1% January 2022.

(a) Determine the number of whales aﬁer 40 years. 1
o. o'S‘C“i’O)

P=350—ioe

..............................................................................

............................................................................................................

..........................................................................................................

(b) At hatratei the number of whales decreasing after 40 years? 2

, do e neovest lote adaar
Give your answer correct to ene decimnal place.

0.05t

...........................................................

...........................................................................................................

B -5tk S0 S M S )

v BT BB T Moy Sthwdenks di & Aot
o c ool oo e
W i Askin 'Qor rake
(c) In what year does the model predict that the species of whale will become extinct? 2

O 350 —10e% 0%

Examination continues overleaf...
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Question 17 (6 Marks)

The acceleration of a particle moving on a straight line is given by a =~/4¢t+16 m/s>.

(a) What is the acceleration of the particle after 12 seconds?

Pare coell La <pne— (l

...................... g 4144
0“—\}‘*(!2)1-'6 ....................................... Sare Sheleds wrole +%.
............ O m B 8 e

(b) Ifthe particle starts from rest, find its velocity after 12 seconds. 3
(AL c==32

p 2
V:..fCL*&‘tHa ..... O(t ......................................... 3 ...................
3
DR R R R R I R S R R R R SR S .NE ............................. ; ............ " TTTT‘l'ﬁ""'i-' ..........
Y :(‘f‘:"f"o) ...... Al s MAEN(He) - 32
e, B e e B 3.
< 3
................. e B ‘
...... vz (GErib, +cV4z:J@(lL)+”o .32
...................................................................................... N
..... T S ?QMS dane.
......... e B W [N IR R S S P
G 3
(c) Isthe particle speeding up or slowing down after 12 seconds? Justify your answer. 2

sl s peed L @.... ke case. kot

’ v

..................

Examination continues overleaf...
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Question 18 (3 Marks)

The graph of y = f(x) is shown below. There is a maximum turning point at x = B, 3

an inflexion point at 0, and a horizontal point of inflexion at x = C.

Draw the graph of y = f'(x) on the same set of axes below.

y x%mawlﬂs net well
; /ih Huwa Jﬂ . d—
6'30{’?-‘1\/ 4‘2 ‘Cl) % %r‘-uli(v
o olrcklovde need do
-+ MIAJ'&‘\-; 2 \C:L:k g:.,% 'H:\f'_, le V(LA\Q-“':&\_
A {S
A

c*% 469 %

Examination continues overleaf...
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Question 19 (5 Marks)

The diagram below shows a farm property bordered by two straight fences, a river and a curved road.

(a) Using the trapezoidal rule and ALL the given measurements, find an approximation 3

to the area of the farm property.

(b) With the aid of the diagram above, explain whether the approximation found in 2

part (a) above is an over-approximation or an under-approximation.

Sjmej ..... SH—JL»JTL—% ..... ahoued ctle Miver o
vad .t o L3ee Sttt Abe oves donnd.
oboue ol Le a/\w\oLum—ppmwwd\mﬁ«s

.........................................................................................................

Examination continues overleaf...
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Question 20 (3 Marks)

For the arithmetic series defined by S, = 21" +3#n, find the first, second and 3

tenth terms.

Ruesho 21 (z e e
' For the geometric series 4+8+16+..., write an equation for the sum of'a 2

geometric series given that S, =508 and solve the equation to find the value of 7.

............................................................................................................

Examination continues overleaf...
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Question 22 (5 Marks)

L 3, . . . .
For the function y = x* + X = 6x—1, find the stationary points and determine

their nature and find any points of inflexion. Sketch the curve for —4<x<2.
Also state the global minimum in the specified domain. Do NOT determine

the x-intercepts of the curve.

............................................................................................................

............................................................................................................

........... Vs 5 T cinesiWeiiibsisniimniciinmmons S V00 SUTRNTG MoT 2 2, WSY
............. ';o"jf-"*L?"\"

...... et pheneod L (52,04 (48

SRS K Y% SR L SN, SRS,

..... oo T S ST N L
.......................................... "z29.40. e do ot (72,9)
LW RN o L S—— Ceonore deen)
3”-;.Ci>o ......... RIS a:'"(i,-— 4.5)
........................................................................... Cmnedon 0. (D For devurmising
Poswl‘—kro—*@{xm ..... .ra.J:...jf.:a .................. Q?-r:;ﬁfgj“'
.......... 2 K+Q3:7(}“‘t"ji_l°
..................... 7"- j:‘sj_“"du‘“ I0I3
..................... T M B2 I TSI ORNYS . NP RO W
............................................................................. e L“‘-LWW-«b

........................................................................................................

— _——

i+ s ot e C_.Fc\h;cnorj Po»‘,—-& :
Hdv\j students made an evrvor wita +uelr cleefely

/\Vy | ’k)f_/ Examination continues overleaf...
/[ /&
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e 00N g O ey valve oty

.......................................

.................................................................................

...........................................................................................................

Examination continues overleaf...
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Question 23 (6 Marks)
In the diagram, A ABC is right angled at C, ZBAC = 761 and AB=5cm.

KP is a circular arc with centre A and KQ is a circular arc with centre B.

A

NOT TO SCALE

[f AK is of length x cm, find the value of x (correct to one decimal place) for which the

areas of the sectors AKP and BKQ are equal.

............................................................................................................
B I I R J T e S R R R R R R R R R R R R R I S S S A I I ST T R I I TR A I
............................................

............................................................................................................

........... T T B

e e B
rl 1

............. ooz B2 e
12 G

........... f‘%l:z T L st s e s e e s e s+ oo o o e e s

....... TTRE I (2 Yo P 0 Y BSOSO

..... Mmoo .50 =

Examination continues overleaf...
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....................................................................................................

................................ ll)%«rﬁ\sm*ﬂ*s
.......... w.oz. 20X ez . K mode an erro- here
............................... 2 o f0orlao0

.......... e 2 0 S R e,

e B e R AEARZ s ocmr, A FreR (0. 8- corcect ¢ vatuads
B R

............ Ty ”=2"(\ialf)®4»fedecw‘3nva‘uﬁ

oot AR O<& M <§

............................................................................................................

....... Cab®w = Cotioe 4+l =3 ol N\
2 SO - \
.......................... 2«[04'71:-14_. \
................................ Cod ot = Mot well done
................................. —"’"‘-'-2_:—4@/“1::}-‘ /
, N

........... Cde M S

—.‘.' )4.,—.:..1\: ..... 3—‘__ ..... S’ m- 3 .. & R R T P P PR PR P PRSP PR PE PR PRR
g T T ) T e,

Question 25 (2 Marks)
Prove that 0?0 —tan® =secO
|-sin®
..... L "HVSA,_C_‘O'S S___JWS
................. &—S%W%ww dima
iz Cos D S S
.................. S G CaSS e,
............ = Cos29 = 52O (U=S=9)
....................... GosSf.Ql.::S..;&.
........... = GO =5 S S S
...................... CO S&L'_g\ \9)
- - S
Cos 9 Q’_ >{9> - Examination continues overleaf...
|




Question 26 (6 Marks)

A game consists of a player throwing three fair coins. You lose $4 if three heads appear and

lose $2 if two heads appear. You win $2 if one head appears and win $3 if no heads appear.

Let X be the amount you win or lose per game.

(a) Complete the probability distribution table below.

X -4 -2 2 3
P(X =x) a = ES i
o 3 g v
CHER HTT ... T
LHBTL L Tude BN S Qprovedle el doa
CHTH ThT

..........................................................................................................

..............................................

20

Examination continues overleaf...



Question 2 #(4 Marks)

A hiker walks § km from camp in a direction of N37 W to point A . They then walk

3 km due west to point B as shown in the diagram below.

N
B 3km A
127
5km
NOT TO SCALE
- 370
?
W
Camp
(a) What is the shortest distance between the hiker when at point B and the camp? 2

A lf""_“_“? )
(Answer to thg nearest metre) =
"= 3 e o 3)_(5) Cos 127

(b) What is the bearing of the hiker at point B trom the camp? 2
(Answer to the nearest degree)
..... S . B I e
.......... 3:121?\103@2%&%
e S S = B N
I~ Ko o om ovrors
..................... Q.= §q°1%’,f1vm°~b0\)e
...................... 0.=..1.9°. ( nereat  Aooree)

¥xamination continues overleaf...



Question 28 (3 Marks)

Give a possible sequence of transformations that transforms y= f(x) to y=3x f(2x—4)+1.

Ensure that you use appropriate terminology in your response. 3
.......................... o33 ()
................... - ! .35 £(20x-)
PO = (."‘7-—
..................... ) ——
3 (!
..... NErHT LA ... Sz el -
Ditare vestteaty by . Tiate horizontally by o
a foctor of 3and . fetrof 1 ond then
then swift verticang shi€r cight by 2unifs:
R o e, ‘\ Lots cf
CQ(\GJQ:GA
o or
S €4 ver+1‘ca\kj u/> by Sinife gkt by ¢units
-—é— vart and nen Avlate and then dilate [ﬁo""‘u’“m“j
_— . = 4
veriealty by & e tar by o teEtar of g
: (CO.N\(-’C,CS by o facto- oF 2

iy acc &(:l-cdol Q)

i+ Adopes nok made—~ which ordeéevr Hw vertcal o-
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Question 29 (6 Marks)

(a) Sketch the graph of y = |2x + 5| on the lines provided below, clearly labelling 2

the x and y intercepts.

(c) By using the graph sketched in part (a) above, or otherwise, state the value(s) of m 1

such that |2.\‘+5| = m has no solutions.

Examination continues overleaf...
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Question3o (3 Marks)

Suppose f(x)=2x"—x-1 and g(x)=cosx. 3

Find vertical asymptotes of

0<x< .
Tt (0s¥<7)

............................................................................................................
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Question 3{ (5 Marks)

Matt and Ingrid are playing a game. The dice they play with is four-sided and is marked

with the numbers 1,2,3,4. They take turns throwing two dice. The game is won by the
d ¢ gaME IS NIV 34 44

first player to throw a double four. Matt starts the game. 2 i3 23 33 3
2 1z 2 ?Z 942
i T I

(a) What is the probability that Ingrid wins the game on her first throw?

........................... e
NS 8 G sy = (50 @i B ®).

(b) What is the probability that Matt wins the game on the first or on the second throw? 2

3 Examination continues overleaf...
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Question 31 (3 Marks)

The diagram shows the curves with equation y =6x” —5x and v = Sx —~4x”. 3
The curves intersect at 4 and 5.

NOT TO
SCALE
y=6x"-5x
a X
y=5x-4x"

Find the area of the shaded region.
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Question 33 (6 Marks)

The figure below shows a hollow container consisting of a right circular cylinder of

radius r cm and of height # cm joined to a hemisphere of radius r cm.

The cylinder is open on one of the circular ends and the hemisphere is also open on its

circular base. The cylinder is joined to the hemisphere at their open ends so that the
resulting object is completely sealed.

(a) Given that volume of the container is exactly 360,z cm”, show clearly that

3
. . . 5 . 720x
the total surtace area of the container, S cm~, is given by S:Em' + .
-
Nammethe L ox e we?
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- . . —
(b) Hence, s,how that » =/ when S is minimised. S - é Trf‘2 +F T 3
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End of Paper
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