Student Name:

Math Class:

ES R
P~"‘ Us,

ﬁ\\‘

\'(\

}' %
\\ l’ “

James Ruse Agricultural High School

Year 12 Trial HSC Examination 2022

Mathematics Advanced

General Instructions o

Write using black pen

Calculators approved by NESA may be used

A reference sheet is provided

In Questions 11-39, show relevant mathematical
reasoning and/or calculations

Total Marks: 100 Section I

Attempt questions 1-10

Answer on the multiple choice answer sheet
provided

Allow approximately 15mins for this section

Sections II, III and IV

Reading time: 10 minutes

Working time: 3 hours

Attempt questions 11-39

Answer on the space provided on the booklet
Allow approximately 2hrs 45mins for these
three sections.



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. The equation of the graph below is given by y = A cos Bx + 3.

Which of the following are the values of A and B?

A. A=3,B=2
B. A=6B=3
C. A=-3B=2
D. A=—-6B=m

2. A data set of thirteen scores has a mean and median of 25. The scores 21, 16, 16, 26, 30, 30 are added
to this data set.

What of the following MUST BE TRUE?

The mean increases
The mean decreases

The median increases

oS0 w

The median decreases



3. Which diagram below best shows the graph y = 2 — (x + 3)??

A.

4. The following back-to-back stem and leaf plot displays the test results of a class of 24 students.

Boys

—_—

[\ TN SN VS ]

AN N kW DN

What is the median and the mode for the class?

o 0w

Median is 45 and Mode is 49
Median is 46 and Mode is 44
Median is 46 and Mode is 49
Median is 45 and Mode is 44

[

— W A~ O

Girls
4
3 5
5.9 9



5. Which of the following is not equivalent to ,/ (x — 1)2?

A |1 —x|
B. Distance from x to 1 on the number line?

C {x—l whenx =1
" WU—x whenx<1

D x—1

6. The wheel below displays numbers 1-20 exactly once for each number.

Sl
A

If the wheel is spun 160 times, how many times would you expect a number greater than 15 to be

obtained?

24
32
40
48

o aw»



cos(37”+h)—cos(37”)?

7. What is lim
h—-0

A -1
B. 0
C. 1
D. Undefined

8. The temperature of a room, in degrees Celsius, is modelled by T(t) where t is the number of minutes

after its thermostat is adjusted. What is the best interpretation of T'(5) = 2?

A. The temperature of the room is increasing at a rate of 2 degrees Celsius per minute, 5 minutes

after the thermostat is adjusted.
. . 2 . .
B. The temperature of the room is increasing at a constant rate of : degree Celsius per minute.

C. The temperature of the room increases by 2 degrees Celsius during the first 5 minutes after the
thermostat is adjusted.

D. The temperature of the room is 2 degrees, 5 minutes after the thermostat is adjusted.

9. The graph of y = ﬁ is translated 4 units right and dilated vertically by a factor of % Which of the

following gives the equation of the new function?

A y__3
2 x-3

3

B 2y—;
3

C 2y=:3
2 x—4



10. The following diagram of y = f(x), has a local maximum at A, where x = —2, and a local minimum

at B, where x = 8.

What is the order of f(—2), f'(8), f"'(—2) in ascending order?

A f(=2),f'®).f"(=2)
B. f"(=2),f'(8),f(=2)
C. f(=2).f"C=2.f'(®
D. f'(8),f"(=2),f(=2)

End Section I



Mathematics Advanced
Sections Il, 1ll, IV Answer Booklet

90 marks
Attempt Questions 11-32
Allow about 2 hours and 45 minutes for this section.

Instructions

* At the beginning of each section, write your Student Number at the
top of the page.

* Answer the questions in the spaces provided. These spaces
provide guidance for the expected length of response.

* Your responses should include relevant mathematical reasoning
and/or calculations.

» Additional writing spaced is provided at the back of the booklet. If
you use this space, clearly indicate which question you are
answering.






Section II (30 marks) Student Number:

11. Find the largest domain for which v2x — 3 is defined.

12.  Factorise 2x2 + 3x — 2xy — 3y.

13. Let f(x) = —x?+x+4and g(x) = x% — 2.

a) Find f(3).



14.  Acircleis givenby x2 +2x + y2 —4y —4 = 0.
a) By completing the square, find the radius and centre of the circle. 2

b) This circle is now reflected about the x-axis. Sketch the reflected circle. Do not solve for the 2
coordinate intercepts.

-10-



15. Rewrite /7 + /8 in the form y/a + b+/c using the smallest integer values possible for c.

16. An arithmetic sequence is given by 4,13,22,31 ....
a) Find the 25" term of the sequence.



. 32 . . .
17. Given that 4, x, y, — are four consecutive terms of a geometric series. Solve for x and y.
Y37 g y



18.

- . 1-
a) Show that the derivative of — is —.
e e

1-x+e*
2e*

b) Hence find [ dx.

-13-



19. Find the derivative of x — 1 using first principles.

20. The velocity of a particle travelling in a straight line is given by v = 2t — 4, where t is time in
seconds and x its displacement from the origin in metres. The particle is initially at the origin.

a) Find the expression for the particle’s displacement as a function of time.

Question 20 continues the next page
-14 -



b) Find the total distance travelled for the first 5 seconds.

21. Solve for k such that fzk(—?)x +1)dx = f:(—Sx + 1) dx.

End Section 11
-15 -



Extra Writing Space (Clearly indicate which Question you are doing).



Section III (30 marks) Student Number:

22. The data from a weather balloon measuring the air temperature every kilometre as it rises through the
atmosphere are shown below:

Altitude (km) 0 1 2 3 4 5 6 7

Temperature (°C) | 15.0 8.0 2.0 -4.5 -10.0 -18.0 -24.0 -31.0

a) Write down Pearson’s correlation coefficient correct to 3 decimal places. 1

b) Write down the equation of the least squares regression line in the form of y = mx + b 1
where m and b are real numbers correct to 2 decimal places.

23. The following table represents a probability distribution.

X X1 Xy X3 X4 Xs
P(X = x) 0.15 0.15 0.2 k? E
2

Solve for k. 3



24.

25.

At the start of the week Susie has three yellow shirts and two green shirts. She wears one clean
shirt each day. On Monday, Tuesday and Wednesday of that week, she randomly selects one shirt
to wear. In this three day period, what is the probability that Susie does not wear a shirt of the
same colour on any two successive days?

Georgina is training for the Tokyo Olympics. She swims 1.5km on the first day, and on each day
after that she swims 200 metres more than the previous day. That is, she swims 1.7km on the
second day and 1.9km on the third day and so on.

2

a) How many days of training will she require to have swum a combined total of over 100km? 2

Question 25 continues the next page

-18 -



b) Georgina wants to have swum over 200 km in total over 20 days. If on the first day she still 1
swims 1.5 km but increases her swim by a distance of x km per day. Find the value of x so
that she can reach her goal.

26. By writing 0. 76 as a geometric series, use the limiting sum formula to show that 0.76 = v 1



2
27. Solve for k such that y = e*? satisfies the equation % = % +y.

28. Find % if y equals:



29. The diagram shows the graphs y = 1 — cosx and y = sinx for 0 < x < . The graphs intersect

atx = —.
2
Yy
2+ y= l —cosx
sz y=sinr
Find the area of the shaded region. 3
30. The table below shows the rate at which water flows into a lake at a specific time.

Time (sec) 0 10 | 20 | 30 | 40 | 50 | 60

Rate

. 500 | 400 | 350 | 280 | 200 | 180 | 150
(litres/sec)

By using the trapezoidal rule with 6 subintervals, estimate the total amount of water that flowed 2
into the lake during the first minute.



31. Consider the curve y = x(x — 2)(x + 1).

a) Find the coordinates of any stationary point, to 1 decimal place, and determine their nature. 3

Question 31 continues the next page
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b) Find the coordinates of any points of inflection.

Question 31 continues the next page

-23-



¢) Sketch the curve showing all important features. 2

d) For what values of ¢ will x(x — 2)(x + 1) = ¢ have exactly 1 solution? Give your answer 1
correct to 1 decimal place.

End Section II1

-24-



Extra Writing Space (Clearly indicate which Question you are doing).






Section IV (30 marks) Student Number:

32. On average, Silvester takes 15 mins to walk to the train station, and from there it takes an average
of 45mins to get to the city by train once he is at the station. The standard deviations for the walk and
the train trip are 2mins and 5 mins, respectively.

a) Silvester went to meet his friends today. It took him 18mins to walk to the station, and 2
52mins to get to the city from the station. Calculate the z-scores for the walk and the train
trip respectively.

b) Assume that the walking time from home to the station is normally distributed. Using the 2
empirical rule, find the number of minutes Silvester should allow himself so that he will
arrive at the station faster than the allowed time 97.5% of the time?

-27-



33. The height of 10 people in centimetres are 170, 180, 185, 188, 192, 193, 193, 194, 196, 202. 2
Use the interquartile range criteria to determine if there are any outliers in this set of data.

34. A probability distribution is said to have a memoryless property if the probability of some future event
occurring is not affected by the occurrence of past events.

In formal statistic terms, a random variable X is said to follow a probability distribution with a
memoryless property if for any a, x > 0 it is true that:

PX>x+al|lX>a)=PX >x)

You are given that X is modelled by a continuous random variable with probability density function of
the form f(x) = 2e~**, for some constant A.

a) Show that the corresponding cumulative distribution function is given by F(x) = 1 — e **. 2

Question 34 continues the next page

-28-



b) Hence, prove the memoryless property for the distribution of X:

PX>x+alX>a)=PX>x)



35. Solve 2log, x — 9log, 2 = 3.



36.

37.

Sketch the graph y = tan (g) for-m<x<m.

Consider the series 1 — tan?6 + tan*0 — tan®é ....

a) For what values of 6 in the interval —g <8< % does a limiting sum exist for the series?

2



38.

A barrel maker charges $50 per hour for the time spent on each job, as well as the cost to cover the
power used on machinery. Depending on the setting chosen, the machine uses power at a rate of

2
20 + 117—0 MW per hour, where v barrels/hour is the speed of which the machine makes barrels. (That is,

v = 3 means the machine can make 3 barrels in an hour). Power costs $1.25 per MW used. A job is
given to make 1200 barrels.

90000
v

a) Show that the cost ($C) to pay for this job is given by C = + 150v. 2

Question continues the next page

-32-



b) Assuming that v can take any non-negative values, find the speed v, that minimizes the cost 3
and determine this cost.



39. The diagram shows the graph of the function y = In(x?), where x > 0.
The points P(1,0), Q(e, 2) and R(t,In t?) all lie on the curve.
The area of APQR is maximum when the tangent at R is parallel to the line through P and Q.

Y

Y

a) Show that R has coordinates (e — 1,In[(e — 1)?]) for APQR to have maximum area.

Question continues the next page

-34-



b) Hence find the size of ZRPQ correct to the nearest degree.

End of Section IV and paper.
-35-
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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. The equation of the graph below is given byy = AcosBx +3.

Which of the following are the values of A and B?

A A=3B=2
B. A=6B=3

C)a=-3.B8=2

D. A=—-6B=m

2. A data set of thirteen scores has a mean and median of 25. The scores 21, 16, 16, 26, 30, 30 are added

to this data set. /T
edl s {a ams gfome
- ian
What of the following MUST BE TRUE? ¢ M e et Jﬁo e« belo
A. The mean increases £ scores X Ol = (3x25
The mean decreases - 329
C. The median increases |34

Total newve scores =

D. The median decreases Newo total = 338 4137
- hol
A Naw Mean = bk 319
= 2442



3. Which diagram below best shows the graph y = 2 — (x + 3)*?

\_/

A.

B.

V = (—'3,7-)

e

4. The following back-to-back stem and leaf plot displays the test results of a class of 24 students.

Boys

~)
(S A

N AW N

‘What is the median and the mode for the class?

Median is 45 and Mode 1s 49

B. Median is 46 and Mode is 44
C. Median is 46 and Mode is 49
D. Median is 45 and Mode is 44

g7 P - S = B )

[ W8]

Girls
4
3 5
5 9 9



5. Which of the following is not equivalent to \/(x — 1)2?

A, |1-x|
B. Distance from x to 1 on the number line?

c {x—-l whenx =1
"1—x whenx<1

x-—l

6. The wheel below displays numbers 1-20 exactly once for each number.

If the wheel is spun 160 times, how many times would you expect a number greater than 15 to be
obtained?

A. 24
B. 32

40
D. 48



7. Whatis lim
h—0
A -1

B. 0
@1

D. Undefined

cos(’%l-h)—cas(-’f-)? —l ¢

h . .
é{,wS'l:"Sinﬁ‘-
s A

ﬁ(”—) = COS OC
£l smsinme
. Fl(%,r) - Sin

8. The temperature of a room, in degrees Celsius, is modelled by T(t) where t is the number of minutes

after its thermostat is adjusted. What is the best interpretation of T'(5) = 27

The temperature of the room is increasing at a rate of 2 degrees Celsius per minute, 5 minutes
after the thermostat is adjusted.

B. The temperature of the room is increasing at a constant rate of -;— degree Celsius per minute.

C. The temperature of the room increases by 2 degrees Celsius during the first 5 minutes after the

thermostat is adjusted.
D. The temperature of the room is 2 degrees, 5 minutes after the thermostat is adjusted.

9, The graph ofy = % is translated 4 units right and dilated vertically by a factor of % ‘Which of the

following gives the equation of the new function?

_—

pr S, ——

L’.
l

\



10. The following diagram of y = f (x), has a local maximum at 4, where x = —2, and a local minimum

at B, where x = 8.

3
>0 =p concave dowon '+ £ O

What is the order of f(—2), f'(8), f''(—2) in ascending order?
A f(=2)F @) f"(-2)
B (-2).f®).f(-2)

C. f(=2).f'(-2),f'(8
D. f'(®.f"(-2),f(-2)

End Section I

-6-



Section II (30 marks) Student Number:

11.  Find the largest domain for which v2x — 3 is defined. 1
........................ o = SO eSS
............................ oL S
............................... 17/2@0@[-3-,@

12.  Factorise 2x2 + 3x — 2xy — 3y. _ 1
........................... xRt 3) =t [Q.x+3
............................... 2xX.+.3), Dc*fj)@‘

13.  Letf(x)=—x*+x+4andg(x) =x2-2.

a) Find f(3). . 1

............................. £@) .78 +(@Drh

........................................ = -q+3+£f
........................................ W N ) D
b) Express f(g(x)) in the form ax* + bx? + ¢, where a, b and c are non-zero integers. 2
...................................... 2 ) T e T e,
.............................. P...3.(..))....:...:..(.'ac..l.:...).f.. =2 4 (D
................................................. = —(36“—4x1+‘t X2
................................................ == bl 2 2
=.mxt+5xi-2 @ ..............

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



14.  Acircleis givenby x? + 2x + y* —4y —4=0.
a) By completing the square, find the radius and centre of the circle. 2

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

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

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

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

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

b) This circle is now reflected about the x-axis. Sketch the reflected circle. Do not solve for the 2

— s p
coordinate intercepts. - Flected [a¥e>

<z} C@V\*We -
e’mdf,c,,‘rnls‘ ‘

(D A ¥ 15 lodoe! an€
Scale qvident.

=10~



15.

16.

Rewrite V7 + V8 in the form v/ a + b/c using the smallest integer values possible for c. 3

............... Aok Nasbde.. = 4%

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

...........

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

............. ﬁfﬁ)i@
c. = T4 3868 o
.................. 15+ ANB6 s 0
o= D 2Nt done
154 1S L ... Nok!
ISEE alaS

= \/%*‘QW ..... @ ....... .\..7*"@ F \]/7,*2\",.—

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

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

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

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

An arithmetic sequence is given by 4,13,22,31.....

a) Find the 25™ term of the sequence.

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

......... R‘Q%(ﬂ*bﬂl
B PO A -1 T . S——
........ o SO 1 = SO 4 WO

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

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

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

5‘25-“ ...... (a,'l’L ................
—3_?_(4+110) .......
B
= A800

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

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

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

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

‘nu)' wso © Hn

......................................... QU Lj‘H'\'f“J

2
.......... d =‘T9
......... O S B o,

<

......... n::ZS)(\J/)

1

1o

..................... =25 ...
.................. =

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



: 32 : ; ;
Given that 4, x,y,7- are four consecutive terms of a geometric series. Solve for x and y.

17.
il i T T4
......... 1’,’]’3
Maedhad li 26 2. 32 s LS e,
BT ... S A eensermssinmn 26 E M
J R

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

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

.............................. o = BE s s
............................. T o Yo
s . .
TR -~ WY | 1 SO e
................................ L N . X
27»355}‘1 ...........................................................
.................................... - TN | S S ———
.................................................. . 5
ST T Cp—— )Cz% ................ When... 2 :% ...... J -=%)
....................................................................................................... L*..
............................................................................................... g:_‘_’_L_r_
3

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

Using g TR . 1o E——— ﬂpg.%:-sl" :3 ..........................................
0—:"" ............................. ‘17;‘41,‘:.#)‘32—. ........................................ }_.
> = = X
N Y N grm Ba%lle.......cm0 M =lar. o 4
...... ‘*3-173:%«(%)
~5g
TL.*...’...;:,‘. ................................... e B = S =
R — QT = &%
=L 2 36
; e



18.

a) Show that the derivative of = is i}x 1
e e
................... T R <% TR 7. S, ~uv!
( _";_ - ) & L.
............................ oY 1% WO Vo S
) " ) Jc_ -
.L.).S!.V.\g....'.’.‘f\.?—.....‘.].'r.‘.‘?’./.’!'.'%?.\.{.f.‘f.‘.@.{......._Ciej,...f....é....f‘..‘...“.’..?.@...e;.b .....................

d/)(— AX
..................................................................... e il
i mensiimami i ssesmsmensmmsnsadsonsso o s o SR

er)’t

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

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

........................................................... 2. 1208 S ApEwes T gl S8
x , Mornaly show
6 »J‘ ouU, VV\\/l(.v“" (z],g/afij SOV
o x
b) Hence find [ 1 zxe :e dx. 2

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

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

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

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

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

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

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

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

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

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

..................................................................................................................
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19. Find the derivative of x? — 1 using first principles. 3

....................... lw[zxw))]@

;:,:r.mulé.'«...ud.tibﬁ{é.d' of
o i |
........................... 0. RS... . This

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

......................
4

Iﬁﬂuu%& ...... AN OINE 1 EX 0" 27(’
.......................................... bk ...c.l.'.d.ma.f[..u._s.g:....‘..‘)...*...P..r..'.o.%.p.“.@’.?.. olso

20. The velocity of a particle travelling in a straight line is given by v = 2t — 4, where t is time in
seconds and x its displacement from the origin in metres. The particle is initially at the origin.

a) Find the expression for the particle’s displacement as a function of time. 1
............. v 2 - 20 2O e
................. - 2k db ot gk avaduate
............ 1:2_1_:__—44:1»(,(,:0@)&%@
Coulbeb. kom0 it B i PP I Ve -
.............. %'ﬁl"q’tﬁ%ﬁﬁwéfm/tw#

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

Question 20 continues the next page
-14 -



b) Find the total distance travelled for the first 5 seconds. 2

SRR J(_:i.-[rjc-o .................. 1_:6
‘ ?....Pa.ch.c/.[.e:...f.r..o»v.@.l,g......lt.;!:.?...'F...’..?.m..-..@ ...................................

91,
3 - - e
cc,.r.nﬁc.f.lt. S T s = o N L 1%5 5 7ﬂ G
=" = 3R R BT

End Section II
515w



Section III (30 marks) Student Number:

22. The data from a weather balloon measuring the air temperature every kilometre as it rises through the
atmosphere are shown below:

Altitude (km) 0 1 2 3 4 5 6 7

Temperature (°C) | 15.0 8.0 2.0 -4.5 -10.0 -18.0 -24.0 -31.0

a) Write down Pearson’s correlation coefficient correct to 3 decimal places. 1

-0.92%... = - |.C20O

b) Write down the equation of the least squares regression line in the form of y = mx + b 1
where m and b are real numbers correct to 2 decimal places.

c) Using the results above, describe the correlation between altitude and temperature. 1

o Thore 1S G Negaliv ..h'm.f.....Condafm....bdm ..............
......... alT\qu&mA'f'waﬁm

23. The following table represents a probability distribution.

x X4 Xy X3 X4 Xs
P(X =x) 0.15 0.15 0.2 k? k
2

Solve for k.

e
............................ R Rl
.............................. o T ———

’é”_’ .........................................................
}LjioanmLZU ............ — )

Don 't po"ae‘l‘ b
gire o Moo wlﬂu’\
Yo rQ,deC,'l‘ a soluhon

-15-



24, At the start of the week Susie has three yellow shirts and two green shirts. She wears one clean

shirt each day. On Monday, Tuesday and Wednesday of that week, she randomly selects one shirt

to wear. In this three day period, what is the probability that Susie does not wear a shirt of the
same colour on any two successive days?

2

...................... e e,
6o 6o
....................... e

25. Georgina is training for the Tokyo Olympics. She swims 1.5km on the first day, and on each day

after that she swims 200 metres more than the previous day. That is, she swims 1.7km on the
second day and 1.9km on the third day and so on.

a) How many days of training will she require to have swum a combined total of over 100km? 2

............................................................................ —— (V. S\ Brmela
.................................. n(3% %) =200
.................................. I (oY) = 200 e,
............................................... S e
............................. Wa+ nln-t) = 1000 A NRZTAIL
................................ N.4l%.2]000.. =9

SN W= 22 LL T2 S e She husds 24, dey.

2
................................................................................... af...{’.mén.i.q. T @
A o N

2

L R
............................. e T ly a0

Question continues
-16 -



b) Georgina wants to have swum over 200 km in total over 20 days. If on the first day she still 1
swims 1.5 km but increases her swim by a distance of x km per day. Find the value of x so
that she can reach her goal.

..................................................... LS ons0 Ak
(3+19%) = 20

19
OO~ SO == ol
N\ bM
26. By writing 0. 76 as a geometric series, use the limiting sum formula to show that 0.76 = g. 1

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

¢ |
....................... Sl O 0T T UST cse a
..................................... oo 0.0 9. e Servies
27. Solve for k such that y = e* satisfies the equation ZZTZ = % +y. 2
................................... h-tﬂl‘j\(ctdl‘flﬁ‘e
............................ ﬁ,’djcltef,dtﬁe




. day . X
28. Find o if y equals:

a) log,x 1
j(o B SO U P PSRRI
.............. T X OSSO OO
ln 2
......................... s
........... %:QL‘WL
b) 2* 1
X
e B,
.......... ¢ :([V\Q-)’l
29. The diagram shows the graphs y = 1 — cos x and y = sinx for 0 < x < m. The graphs intersect
atx ==
2
Y
2 + y=1-—cosz
1 y =sinx
Find the area of the shaded region. 3
e e T ettt ettt e gttt e e e ettt e e e et e eeeens
A - S [- Cosoc die + J,, Sinx dy — Cor!ea‘f' set “P
--------------- o..-...........-........... .’{‘-.-..-...--.--..--...--.--..-...-



30.

The table below shows the rate at which water flows into a lake at a specific time.

Time (sec) 0 10 | 20 | 30 | 40 | 50 | 60
Rate

. 500 | 400 | 350 | 280 | 200 | 180 | 150

(litres/sec)

By using the trapezoidal rule with 6 subintervals, estimate the total amount of water that flowed 2

into the lake during the first minute.

Section II continues

-19-



31. Consider the curve y = x(x — 2)(x + 1).

a) Find the coordinates of any stationary point, to 1 decimal place, and determine their nature. 3

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

7 0
................... - lvwlmrﬁ(’lz‘)"@
........ a2 0.4 Joé iaddf“\?
<0

-20-



b) Find the coordinates of any points of inflection. 3

Y 0.2 fy=2 =0
............ %_oDéxl_j’ e

........... b&ﬁmﬁ/dafﬁf—@aﬂed"‘ Qe of

gt o b at (3 55) = (D Finel POTNT

-21-



¢) Sketch the curve showing all important features. 2

@ SL\vaC cof inkercepls |

@ AJAW\S QA T' P-S
ok P.0.T.

-

L ZE)
3, M

(1.2,-2)

d) For what values of ¢ will x(x — 2)(x + 1) = ¢ have exactly 1 solution? Give your answer 1
correct to 1 decimal place.

End Section I1I
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Section IV (30 marks) _ Student Number:

32. On average, Silvester takes 15 mins to walk to the train station, and from there it takes an average
of 45mins to get to the city by train once he is at the station. The standard deviations for the walk and

the train trip are 2mins and 5 mins, respectively.

a) Silvester went to meet his friends today. It took him 18mins to walk to the station, and 2
52mins to get to the city from the station. Calculate the z-scores for the watk and the train

trip respectively.

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

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

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

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

b) Assume that the walking time from home to the station is normally distributed. Using the 2
empirical rule, find the number of minutes Silvester should allow himself so that he will
arrive at the station faster than the allowed time 97.5% of the time?

7.7/ =22= I

—1
¥ r:'z.
L/ 2
2 K= LT i o

a){—,éa,d/{- /7"1/1, /"’7

+ (9 iy
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33. The height of 10 people in centimetres are 170, 180, 185, 188, 192, 193, 193,194, 196, 202. 2
Use the interquartile range criteria to determine if there are any outliers in this set of data.

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

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

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

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

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

34. A probability distribution is said to have a memoryless property if the probability of some future event
occurring is not affected by the occurrence of past events.

In formal statistic terms, a random variable X is said to follow a probability distribution with a
memoryless property if for any a,x = 0 it is true that:

PX>x+alX>a)=PX>x)

You are given that X is modelled by a continuous random variable with probability density function of
the form f(x) = Ae~**, for some constant A.

a) Show that the corresponding cumulative distribution function is given by F(x) = 1 —e™4*, 2

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

..................................................................................................................
R R R N

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

Question 34 continues the next page
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b)

svren

Hence, prove the memoryless property for the distribution of X:

PX>x+alX>a)=PX >x)
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3s.

AAgotic A

Solve 2logy x — 9log, 2 = 3.
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36.

Sketch the graph y = tan @) for-m<x<m \
7
| /
Y |
M |
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‘2-} l\/ ( ZI") l :;' ‘ ¥

2m ' al 1

Cowid 3"“1’1‘ ! ‘

37.

Consider the series 1 — tan?0 + tan*8 — tan® 9 ....

a) For what values of @ in the interval —-% <0< %r does a limiting sum exist for the series?

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

.................................................................................................................
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38,

A barrel maker charges $50 per hour for the time spent on each job, as well as the cost to cover the
power used on machinery. Depending on the setting chosen, the machine uses power at a rate of

20 + % MW per hour, where v barrels/hour is the speed of which the machine makes barrels. (That is,

v = 3 means the machine can make 3 barrels in an hour). Power costs $1.25 per MW used. A job is
given to make 1200 barrels.

a) Show that the cost ($C) to pay for this job is given by C = @ + 150v, "2

Question continues the next page
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b) Assuming that v can take any non-negative values, find the speed v, that minimizes the cost 3
and determine this cost.




39.  The diagram shows the graph of the function y = In(x?), where x > 0.
The points P(1,0), Q(e, 2) and R(t,In t?) all lie on the curve.
The area of APQR is maximum when the tangent at R is parallel to the line through P and Q.

i] Q(e/ -:.)

Question continues the next page
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b) Hence find the size of ZRPQ correct to the nearest degree. 2
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End of Section IV and paper.
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