General Instructions

Total Marks: 100

Student Name:

Maths Class:
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James Ruse Agricultural High School

Year 12 Trial HSC Examination 2023
Mathematics Advanced

Reading time: 10 minutes
Working time: 3 hours

. Write using black pen.

. Calculators approved by NESA may be used.

. A reference sheet is provided.

° In Questions 11-32, show relevant mathematical reasoning
and/or calculations.

Section I

. Attempt questions 1-10.
. Answer on the multiple choice answer sheet provided.
. Allow approximately 15mins for this section.

Sections II, IIT and IV

. Attempt questions 11-32.
. Answer on the space provided on the booklet. These spaces
provide guidance for the expected length of response.
. Allow approximately 2hrs 45mins for these three
sections.
. Your responses should include relevant
mathematical reasoning and/or calculations.
. Additional writing space is provided at the back of
each section. If you use this space, clearly
indicate which question you are answering.
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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. Which of the following transformations would produce a graph with the same x-intercepts as y = f(x)?

(A) y=—f()
B) y=f(-x)
©) y=f(x+1)
D) y=f)+1

2. Which term of the G.P. is represented by 64 as the last term
{% 1,V2, oo, 6432

(A) 6
(B) 9
©) 11
(D) 14

3. What is the equation of the tangent to the curve y = sin x at the origin?

Ay =—x

(B)y =cosx

(C)y =sinx

D)y =x

4. log.(a) + log,(b) + log,(c) is equal to

1 1 1

(A) logc(a) + loga(b) + logy(c)
1 1 1

(B) loga(c) + logp(a) + log ¢(b)

1 1 1

© @ om®  iogo©@
1 1 1

(D) log,(a) + logp (b) + log c(c)



5. Which of the following can represent the nth term of a GP?
i) n® @) 243" (i) 2" x 3" (iv) 32 x 2m
(A) iii only
(B) iii, iv only
(©) 1i,iii, iv only

(D) i, ii, iii and iv

6. Which of the following is a correct expression for :—x cosec (x)

(A) —sec(x) tan (x)
(B) —sec(x) cot(x)
(C) —cosec(x) tan(x)
(D) —cosec(x) cot(x)

7. Which of the following is a possible solution of [ ﬁ dx

(A) % In|4x — 3| + 2
(B) 21n|4x — 3| + 2
(C)_?lln|4x —3|+2

(D) —21n|4x — 3| + 2

8. Which of the following conditions over the interval [a,b] will result in the trapezoidal rule
overestimating the value of the integral f: f(x)dx

(A) f(x) is increasing
(B) f(x) is decreasing
(C) f(x) is concave up

(D) f(x) is concave down



9. Using the identity sin’nx = %(1 — cos2nx) from the Reference Sheet, or otherwise, identify which
expression is equal to [ sin? 3 x dx ?

(A)%(x—écos6x)+C
B) %(x+§cos6x)+c
(©) %(x—%sin6x)+c
(D) %(x+%sin6x)+c

10. The graph of y = f(x) has been drawn to scale for 0 < x < 8.

y

7] I | | I I | x

Which of the following integrals has the greatest value?

(A) [y f(x) dx
(B) fy f(x) dx
©) Jy F(x) dx
(D) fy f(x) dx

End Section I
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Section | Student Number:

Attempt Questions 1 - 10

Allow approximately 15 minutes for this section

Use the multiple-choice answer sheet below to record your answers to Question 1 — 10.

Select the alternative: A, B, C or D that best answers the question.
Colour in the response oval completely.
Sample:
2+4=7 (A) 2 (B) 6 (@] 8 (D) 9
A o B <D C O D O
If you think you have made a mistake, draw a cross through the incorrect answer and colour in the new answer
e A @ B @ ¢ O D O

If you change your mind and have crossed out what you consider to be the correct answer, then indicate this by
writing the word “correct” and draw an arrow as follows:

[—\COI"I’?C[

Year 12 Trial 2023
Mathematics Advanced Trial HSC Examination

Multiple Choice Answer Sheet

Completely colour in the response oval representing the most correct answer.

000000000
000000000
0000000000
000000000

[
o

Mark: /10



Section II (30 marks) Student Number:

Answer in the space provided.

11. Justify whether f(x) = (x — 1)? is an even function.

12. Sketch y = 3log,, (x — 2) showing all important features.




13. Solve |4x —8 |=3|x+2 |

14. The point P(—1, 3) lies on the curve with equation y = f(x).
State the coordinates of the image of point P (called P") after the following transformations
have taken place:

i y=f(x+3)+3

i y=2f(x)+3

iii. y=f(2x+3)



16. Given the graph of f(x) as shown in the diagram below, sketch on the same axes g(x) and h(x).
Label your graphs clearly. 3

Loglx)=f(2x).
ii.  h(x)=05f(x)

17. For the random variable X, it is known that E(X) =6 and Var(X) =2 . 1
Write down E(3X — 1) for the new distribution 3X —1



18. The following cumulative frequency curve shows the number of hours spent gaming per
fortnight by 120 high school students.

120

100

=]
=

N
o

Cumulative frequency
L=y
L=

20

5 10 15 20
Number of hours spent gaming per fortnight

(a) Find the Median number of hours spent gaming.

(d) Calculate the maximum number of hours that can be spent gaming per fortnight and
not be considered an outlier.

1



19. Let f(x) = (5x - 2)3 +2

(a) Show the equation of the tangent to f(x) at the point where x = 6is y = %x -6

(b) On the Graph paper below, graph the functions f(x) and the tangent of f(x) atx = 6,
showing all important features

-11 -



(c) Calculate the area above the x-axis and enclosed between f (x) and the tangent,
where 0 < x < 6.

End Section I1
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Section III (30 marks) Student Number:

Answer in the space provided.

. . . 5
20. Find all solutions for cos x + sin? x = ;) ~—mSxsm

-13-



22. Find [ 7x?sin (2x3 —5)dx

23. A function has equation y = e2*. Find the equation of the normal to the curve at
the point where x = 1.

-14 -



24. A continuous random variable has the probability density function given by:

ax3, 0<x<1
fx) =

0, otherwise

(a) Find the value of a

(b) Sketch the graph of f(x)

(c) Calculate



25. The population L in thousands of mountain lions, who are predators, and the population D in
thousands of deer, who are the prey, in a particular continuously monitored region can be
modeled by the following two periodic functions.

T
L= 9+6sinZ(t—1)

T
D = 18+9cosZt

Where t is the time in years after the Tracking with Technology started, L and D are the
populations (in thousands) of lions and deer respectively.

(a) How much time passes between successive maximum lions’ populations (the period)?

-16 -



(c) Sketch the graphs of the two functions (the Lion and Deer functions) on the
same axes in the domain 0 < t € 10 2

Population
(1000s)
30

27
24
21
18
15

12

0 1 2 3 4 5 6 7 8 9 10
t- years

(d) Over which time period, 0 < t < 10, was the deer population increasing while the lion population
decreased?



27.If x?= (2a — x)(2b — x) show that % , % , % are in arithmetic sequence.

End Section III
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Section IV (30 marks) Student Number:

Answer in the space provided.

28. Katie has deliberately designed a biased six sided die, with the following probability distribution
for X, the number on the uppermost face when the die is rolled.

x 1 2 3 4 5 6

P(X =x) 1-6 1-6 1-6 1+6 1+6 1+6

-19-



29. A student on a bike left point A and walked 1.5km on a bearing of 120°T to a point B.
He then turned and walked 10km on a bearing of 330°T to a point C.

Not to scale

C

(a) Label all features on the diagram above.



30. A particle is moving in a straight line. Initially, it is travelling to the left at 1cm/min.
Its acceleration is given by:
a = mcos (mt) + m sin (mt)

for 0 <t < 2 where time and displacement are measure in minutes and cm respectively.

(a) Find when the particle first changes its direction.



31. APQR is aright-angled triangle inscribed in a semi-circle. R is a variable point on the
circumference. The point S lies on PQ such that SQ = kQR where k is a positive constant.
If PQ =d cm and £ZPQR = a radians:

R

(b) Show that % = %kd2 (3cos3a — 2cosa).

-22-



(c) Find the greatest possible area of ASQR in terms of k and d.

32. An airline company operates regular flights between cities A and B. The flight time X is
normally distributed with a mean of 80 minutes and standard deviation o minutes.
Also, 2.5% of the flights take longer than 96 minutes to arrive at the destination.

(a) Label the normal distribution curve below with the given information.

(b) Find the value of o.



(c) What percentage of flights take longer than 90 minutes?

(d) In order to attract customers, the management of the airline company decides to
refund the fares if a flight takes longer than (80 + t) minutes. The company
wants to keep 99.5% of the fares. Calculate the value of t.

End of Section IV and END OF EXAMINATION
-24-



General Instructions

Total Marks: 100

Student Name:

Maths Class:

\“‘\\

\\ Ir

[STA TR

James Ruse Agricultural High School

Year 12 Trial HSC Examination 2023

Mathematics Advanced

Reading time: 10 minutes
Working time: 3 hours

. Write using black pen

. Calculators approved by NESA may be used

. A reference sheet is provided

. In Questions 11-32, show relevant mathematical reasoning
and/or calculations

Section |

. Attempt questions 1-10
. Answer on the multiple choice answer sheet provided
. Allow approximately 15mins for this section

Sections II, IIT and IV

. Attempt questions 11-32
. Answer on the space provided on the booklet. These spaces
provide guidance for the expected length of response.
. Allow approximately 2hrs 45mins for these three
sections.
. Your responses should include relevant
mathematical reasoning and/or calculations.
. Additional writing space is provided at the back of
each section. If you use this space, clearly
indicate which question you are answering.

-1-



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. Which of the following transformations would produce a graph with the same x-intercepts as y = f(x)?

y=—f(x) no Ohanf

B) y=f(-x) x2-%
©) y=f(x+1) x2 >/
D) y=f(x)+1 x moves

b4
2. Which term of the G.P. is represented by?'the last term of the set
{% 1V, e, 6432
(A) 6
B) 9
©) 11

14

3. What is the equation of the tangent to the curve y = sin x at the origin?

(A)y =—x
(B)y = cosx
(C)y =sinx

4. log.(a) + log,(b) + log,(c) is equal to

1 1 1
+
logc(a) * loga(b) + log(c)

1 1 1
loga(c) + logp(a) + log ¢(b)

1 1 1
© ~on@ m®  ze©

(A)

1 1 1
D) loga(a) + logp (b) + log ()




>>k 5. Which of the following can represent the nth term of a GP?

(i) n® (i) 2"+ 3" ,_(EQ 2"x 3™ (i) 32@"
(A) iii only

iii, iv only
(C) 1,1ii, iv only

(D) i, ii, iii and iv

6. Which of the following is a correct expression for ;—x cosec (x)

(A) —sec(x) tan (x)
(B) —sec(x) cot(x)
(C) —cosec(x) tan(x)

—cosec(x) cot(x)

7. Which of the following is a possible solution of [ ﬁ dx

(A) 5 Inj4x — 3] +2
(B) 2In|4x — 3| + 2

@‘711n|4x —3|+2

(D) —21In|4x — 3| + 2

8. Which of the following conditions over the interval [a,b] will result in the trapezoidal rule
overestimating the value of the integral f; f)dx

(A) f(x) is increasing
(B) f(x) is decreasing
@ f(x) is concave up

(D) f(x) is concave down



9. Using the identity sin’nx = %(1 + cos2nx) from the Reference Sheet, or otherwise, identify which
expression is equal to [ sin? 3 x dx ?

(A)%(x —gcos 6x) +C
(B) l(x +§cos 6x) +C

@ (x = Zsin 6x%

(x+zsm6x +

NlHNI

10. The graph of y = f(x) has been drawn to scale for 0 < x < 8.

y

() I l' I I /_\

ro
=
BN
wn
o))
~J
o0
-

Which of the following integrals has the greatest value?

(A) [ f(x) dx

fj fx) dx

(©) J f(x) dx
(D) [ f(x) dx



End Section I

Section | Student Number:

Attempt Questions 1 -10

Allow approximately 15 minutes for this section

Use the multiple-choice answer sheet below to record your answers to Question 1 — 10.

Select the alternative: A, B, C or D that best answers the question.
Colour in the response oval completely.
Sample:
2+4="7 (A) 2 (B) 6 () 8 (D) 9
A ') B <D C () D -
If you think you have made a mistake, draw a cross through the incorrect answer and colour in the new answer
ie A B & c O D O

If you change your mind and have crossed out what you consider to be the correct answer, then indicate this by
writing the word “correct” and draw an arrow as follows:

(—\correct

Year 12 Trial 2023
Mathematics Advanced Trial HSC Examination

Multiple Choice Answer Sheet

Completely colour in the response oval representing the most correct answer.

0000000001
1000098000
0190000000
000800900

[
o

Mark: /10



Section I1I (30 marks) Student Number:

Answer in the space provided.
2

11. Justify whether f(x) = (x — 1)? is an even function

("‘) = (‘u_/)': z 1(9—-,%7‘/
G T T T e SRR S
...... (")=("‘")
= w2 2 Qo +/
............... O L s
.. (%) £ no7 o~ Qven 7[c:nc '_®
12. Sketch y = 3log;o (x — 2) showing all important features. 3
@ -t qJ:yM/v'fo'/o of %=z )
@ - % Int 4% J'AQ/OQ
@ — /07‘ on Curve
3--
J =
’ =3
(
ext+ T3
DMv




13. Solve [4x —8 |=3|x+2 |

Method 1 MeFRo T S SResr BeTh
.4.‘.?.::9...:...3..(.’.‘.7?.‘.‘? ............................... x>~ 64x 262 = 9Cx?74xr4)
Ix 8 Ixt b /632~ 64x+ 6% = 9x7736 x 736
........ ""’/@7’<2“’°°*"“’0
~~8’3(*“) ............................. xz. .. =(-roo ....-7‘./(—'°°‘) - & (7)(2¢)
42 -8& = - 3x-6€ 2(7)

72z 2 x = g or (4
....................................................................... 7......

x :z 2 —

-

14. The point P(—1, 3) lies on the curve with equation y = f(x).
State the coordinates of the image of point P (called P") after the following transformations

have taken place:

i. y=f(x+3)+3

i y=2f(x)+3

. y=f(2x+3) ,
x> tompreaped s x ¥ Poalidsd )
Fhon  ShSL LSy B (-2,3) —@
15. Show whether g(x) = z; is monotonic increasing or decreasing.
M2

mi
, ............................................................. oo
u = -1/ u =/
................... L S
Vv = x 4+ , v =/

7‘/';0,9 f(‘)t) ;e -8-

—— ameno Ffoni/C rNCreesd /y



16. Given the graph of f(x) as shown in the diagram below, sketch on the same axes g(x) and h(x).

Label your graphs clearly.

/4
- x3

1. g(x) = f(Zx) . Aor‘f‘aon"a/ o7 /a Reon b1

2
i h(x) =05f(x) verbee! ifaken y > X3

L — |
T )| flx)
6
4 4Cx)
—Q®
@ —  Jabeltr nj
0 ———

17. For the random variable X, it is known that E(X) =6 and Var(X) =2 .
Write down E(3X — 1) for the new distribution 3X —1

3



18. The following cumulative frequency curve shows the number of hours spent gaming per
fortnight by 120 high school students.

120 — - - + . < - - : 1—1 i — 3 i + - 1. |
100 - — — — —
E 8t :
.?S’Z s 320 é. |
5.5% = 6o E 60 == i
7sh = 9o 3 |
g 40 +————— |
= | ‘ | |
== ‘ |
20 -] | -
- - |
1 | 1T |
1 [ 1
5 10 15 20
Number of hours spent gaming per fortnight
(a) Find the Median number of hours spent gaming. 1
e AR B T O
(b) Find the Interquartile range. 2
................... 162 8 D
SUUUUTURUTITR SOOI vt O S
(c) Calculate the percentage of students that spent less than 17 hours gaming per fortnight 1
N o
............... oo qeofe = ged N =)
[ 20

(d) Calculate the maximum number of hours that can be spent gaming per fortnight and

not be considered an outlier. 2
Mox no 0O Arg = ?
Qs + & IBQR (ﬁom f¢74.r¢n" "‘A‘"f)
..................... L& T L
= 3/ re 3/ P QA ov’/lier -
Nol Fo b on euflier e <3/ —



3
19. Let f(x) = (52— 2) +2
(a) Show the equation of the tangent to f(x) at the point where x = 61isy = %x -6 2

.............................................. P EREITS) RPN PRSP PRSP PRSPPSO
..... i) = 3(ax-2)% 5
ST x G Xt ) M Poocly Sane
......... (6) 2 3 (206) =2) Y contnd
2 j/\«u\ e./M‘ }‘_9’°°/""'7‘
B/
whee x2S D
............. 3 2n°f7°"y¢7>é/“33?3("‘
= g X — 9 +3
.................................................................................... YT STV I et
e M S ke b AS
2
(b) On the Graph paper below, graph the functions f(x) and the tangent of f(x) atx = 6,
showing all important features 3
3
3 : Sx-~6
¢ g3 J* 3
<
I
3 @ —J‘Ao/ot
R @ — alf /O'/m

(o,-6),(,0) (6.3

Mo CEFE mark!

£/ hee egn ‘o \9"‘”"
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(c) Calculate the area above the x-axis and enclosed between f (x) and the tangent,
where 0 < x < 6.

Cerrczc{/y

End Section I1
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2R ,
Section III (39 marks) /Q Student Number:
Answer in the space provided. Bt '
20. Find all solutions for cosx + sinx = z , —n<x<®w

)
&x-’D"L | mark

dr . = 5

.................................................................... for.. Sbshgd X kz-l e
2 ) 2 inle fFreduct 7 € T

............... = :C(x-—l +&l&£ormu\a’v=;~('!-1-'
~L
i WD = 2 (e

- 1 L
............... SR I R A IE L P e P
(4=—D% | (D™
kB
oo S M0 =R ack fer anseeC
G[-z_——l"-L

...................................................................................................................
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22. Find [ 7x%sin (2x* ~5)dx

= L ;f..éx‘. 5).0...2:4.:..5).4.% ......................................

é ' 3
......................................................................................... lmgclé..:f';z'...m.s.(lr -S
........................... =l C.QS(-??:—‘-)TC—‘M@(E,&( %
..................................................................................................................
.......................................................................................... L.m.qr:.\é..:g‘ar.‘..d'c— i€
............................................................................................ rast. of . cest is correct.
...................................................................................................................
..................................................................................................................
---------------------------------------------------------------------------------------------------------------- *
..................................................................................................................

- * - ls 3 -
23. A function has equation y = 2%, Find the equation of the normal to the curve at
the point where x = 1. 2
2 2
................. 1.5 i When =l oy
2t 2
|
y.z Ae y'=.Re
.................................................................................................... AE.......
................................................ R R T T
+h i de.
........ Stnmgaradsenop—l-mﬂm-}'se'“nen
3 -~ N
gradjen‘l'orna:mal ...... 1.$...::_L., ................... 1.maml4...ac.:-?.r afad‘eﬂ'!'
2 2
< mal
........................................................................................................... &EHHOF
of o ’
. I3 . —
............ Ecaun-l-.‘o.n...... 1. Nermel.jst.. .8 —2~=;., For ey SO
..................................................................................................................
2 2 2
2',8 -— g_e’ -e - f-x__'_l
.................................................................................................................
2
4
.................................................................... . 2y m.Refnl=0
2
.............. OR.......¢ =—.L(1-D+&\Markﬁar equcri-‘on
- aet
tp . 9
............................ st E R i githe . docmart
2
e e
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24. A continuous random variable has the probabi}ity density function given by:

axd, 0<x<1
fe) =
0, otherwise
(a) Find the value of a 2
1 3 |
....................... 11 L A OO T O PP PP O PPN
)
.................. d;@tohl}.&.ob..«.t‘.‘QI..0.‘00"0-A.~..0¢0000vltl‘-l.li...'lltoi....d‘.o.t‘oqvlbdliltlﬁtlbl
................... TJ'lWkavrwrm&*ejmﬁonand =]
0
.................... Q.- U B TP OO U IUUT ST RUURUUITOPOIUUPPON
&
.................... Q= b omark. foc. @SR
(b) Sketch the graph of f(x) 3
3
lmark '\Cot‘ ot be;i-u:e.ex\
g4 T O and lon x-oxis
and O 4o b on é-a')ds.
ya N
| mark Lor open / closecl
circles in correct Place
1 mourk -For x>l and 240
(¢) Calculate
PX < 2 X> 1)
3 | 3
3
Mnr[ﬂ ‘Q‘?\’
.................................................................. A7h sclerstomgin
....................................................................... PE@..........,. P =3) 9
vs i ooooooo q us‘,\.
.................................................................................. =j4:m dA....... cond ar\c7~5:j
L probolbi 1t
2. E()= .(’H’de-"’, .....................
=zt f b di

P ()(43 = (g) == 15 6 answer.



25. The population L in thousands of mountain lions, who ate predators, and the population D in
thousands of deer, who are the prey, in a particular continuously monitored region can be
modeled by the following two periodic functions.

L=9+ 6sin~}(t—— 10

T
D= 18+9coszt

Where t is the time in years after the Tracking with Technology started, L. and D are the
populations (in thousands) of lions and deer respectively.

(a) How niuch time passes between successive maxinum lions’ populations (the period)?

—_ . I -
+.6.8in. —
.......................... LB g T
............. Pe«f?.@d....... 223 S D R
xR RAR

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

............................. S
4-
..................................................................................................................
: 8 ears lmark
..............................................................................................................

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

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

L— 0[+é sSin. It (= D=18+ qC,os 7 x0

ooooooooooooooooooooo “eany a?'- PERE RN RN R I A sacrrsan s ench s . o'*.ou-'. DR IR R N R N A )

= Q4 | = 1€+9

L

...............................................................................................................
.................................................................................... N,

= Q"Eij =

2 = Q7000

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

- ‘I" 5.7 -k}\ousano[
.............. rsadosan™oedinvan e e

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

e TS T ianS, Lm0t e oo

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

..................................................................................................................
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(c¢) Sketch the graphs of the two functions (the Lion and Deer functions) on the
same axes in the domain 0 € £ € 10

2

| mark- Deer
Population. grq?l‘l
o Aok - Lien

27

.

24

21

18

15

12

o w o

1) ot | L

(d) Over which time period, 0 < t < 10, was the deer population increasing while the lion population

decreased?

N
&
)
o,
<
[4]
=3
xR

l
5
3

i

w

Youndeen-
R T TR N W i M

5
- years

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

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

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

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

------------------------------
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11 1. . . .
(2a —x)(2b—x) showthat -, =, are in arithmetic sequence. 3
o 2
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Section IV (30 marks) G 30,31 /13 Student Number:

Answer in the space provided. & A8 ,32 /’ |

28. Katie has deliberately designed a biased six sided die, with the following probability distribution
for X, the number on the uppermost face when the die is rolled.

X 1 2 3 4 5 (1]
P(X =x) 1-6 1-6 1-6 1+6 146 1+6
6 6 6 6 6 6

(a) What values of 8 are feasible in order for P(X) to be a probability function? 2
3([_6>+? ...... ({-3)_ ...................................................
.................. PR O S
e 0. 7.38 236 TSR S——
................................... b e T R
BTN e, - (T hintag OV R, ... ‘61" ﬂﬁ .............

z — 1
SO ey 3 (+AE .
gux -'[_.bﬁA 7, 0 .ﬂ""d—- -------- ﬁ-;'o ........................
..................................... G =)k G
—.J)=.e.=
.................................................................... @
(b) Find P(0 < X < 4) 1
3({4——-&) .......... {l‘t‘«é’ .................................................................
........... =.%4726  =..2=6
7 __i._._w ................ @ ...................................
(c) Find the probability of rolling an even number? 1

.................................................
-----------------------------------------------------------------

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

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

..........
---------------------------------------------
...........................................................

b
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29, A student on a bike left point A and walked 1.5km on a bearing of 120°T to a point B.
He then turned and walked 10km on a bearing of 330°T to a point C,

N
Not to scale
C
/% ok
A
Lt_/(ﬁ /
53¢
LBA=90-30 =30 = 26
tures on the diagram above. 2

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

2
b 8 " "'__ . l
Ao ths T AN e 3
A oAk = BOA e
e T b 2 B2
......... Az 8 33 2o e
.......... ok =5’73(Mr)/
hm
(¢) What is the bearing of A from C ? (Give your answer to the nearest degree) 2
o 057 =(8,7232) t107- 2(87372)(16) cenlBe B
................ e dSVCB = 1760 T R
................................................................ T S A S SRR
NETE— ., A 1] SR
.................. che Bz 492%7° =887 = (s
........................................... TR TP PP U SO S A )
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30. A particle is moving in a straight line. Initially, it is travelling to the left at 1cm/min.
Its acceleration is given by:
a = mcos (mt) + m sin (mt)

for 0 < t < 2 where time and displacement are measure in minutes and cm respectively.

(a) Find when the particle first changes its direction. 2
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31. APQR is a right-angled triangle inscribed in a semi-circle. R is a variable point on the
circumference. The point S lies on PQ such that SQ = kQR where k is a positive constant.
If PQ = d cm and £PQR = a radians:

R
P s Q
(a) Show that the area of ASQR iSA=%deCOSZIZSiM. ' 3
...ma...A.s.fc.zR.....—.-...i:saz...@.&,xr.a ...............................................
......................................... =4 (e6.8.YOR) VSR
IR————— 2 ! (@p)_‘,‘:;,,, el m @Rz den 4 )
&=
........................................ T lm( $&.zkodewd )

_‘J‘z kd j:_”ol-fr.\é(‘

(b) Showthalg";:%kdz@cos%—2cosa). 2
Y S
ety i - ot ik IE CE sazs _r-! .................................................
aLd-...-....‘.’f.}.(..‘i{...,..‘?‘..!‘.:.(.Ef.i..? £

e mw)mmﬂ i

-......‘..------—-.

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

T’.%-M L( 6*739( T lend “" ‘ZC-—; -()
““tkd("(3ce :(— ?-c::-“()
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(¢) Find the greatest possible area of ASQR in terms of k and d.

-----------------------------------

_ TR WO I A5 e e
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32. An airline company operates regular flights between cities A, and B. The flight time X is
normally distributed with a mean of §0 minutes and standard deviation ¢ minutes.

Also, 2.5% of the flights take longer than 96 minutes to arrive at the destination.

eTTT—————

(a) Label the normal distribution curve below with the given information.

& 7 Pt i |
(b) Find the value of o,

...........................
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(c) What percentage of flights take longer than 90 minutes? 2

(d) In order to attract customers, the management of the airline company decides to
refund the fares if a flight takes longer than (80 + t) minutes. The company
wants to keep 99.5% of the fares. 3
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