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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  The derivative of tan(e?*) is:

A, 2e**tan(e?)
B. 2e%*sec?(e?¥)
C. sec?(2e?¥)

D. 2sec?(e?)

2  Forwhatvalues of x doestheseries1 + (x — 1)+ (x — 1)? + (x — 1)3 + -
have a limiting sum?

A -1<x<1
B. -2<x<0
C 0<x<?2
D x<1

3  For whatvalues of x is the curve y = x* — 2x3 + 5 concave down?

0<x<1
x<0Oorx>1

x=0orx=1

oS 0o w

All real numbers



4  Which of the following equations best describes the graph shown below?

y

NS

NE
w3

B. y = —tan (g)

C. y=tan(x—%)

D. y=—tan(3x)

5  When the tap of a water tank is turned on, water flows out at a rate of

= 24 + 10t — t? litres per minute, where t is the time in minutes.

dt

When does the water stop flowing out of the tank?
A. 5 minutes

B. 6 minutes

C. 12 minutes

D. 24 minutes



Which one of the following descriptions of a Pareto chart is incorrect?

A. A Pareto chart has two vertical axes. Frequencies on the left and cumulative
percentage on the right.

B. A Pareto chart consists of three graphs drawn on the same chart.

A Pareto chart is useful for displaying categorical data from the most to the
least important.

D.  The columns of the frequency histogram in a Pareto chart are arranged in
descending order.

] X
Find ,[xz — 1dx.

Inx2-1)+C
B. 2In(x?2-1)+¢C
In(2x) + C

1
D. Eln(x2 -1+C

A group of university students were asked if they regularly drink green tea. The table below
shows the results of the survey.

Regularly drinks Doesn’t drink Total
green tea green tea
Male 6 84
Female 33 75
Total

What is the probability that a randomly chosen female student will be a regular drinker of
green tea?

1
A g
25
B. %
11
C. %
1
D. E



9  The common ratio of a geometric sequence is 3 and the fifth term is 324.
Find the second term.

A. 12
B. 4

C. 36
D. 108

10  The graph of y = f(x) is shown below. For what values of k does the equation f(x) = k

have 3 solutions?
y

(1,4)

(-1,-2)
A. k=4o0or —2
B. k>4o0ork< -2
C. —-1<k<1
D. —2<k<4



Section II

90 marks
Attempt Questions 11-33
Allow about 2 hours and 45 minutes for this section

e Answer the questions in the spaces provided.
¢ Your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (4 marks)

(a) Sketchy = x2 + x — 2and y = 1 — x on the same number plane, clearly showing
their points of intersection.

y




Question 12 (3 marks)

A farmer harvests peaches to supply to a local food manufacturer. Peaches that weigh
under 155 grams are rejected and in this year 97.5% of the harvested peaches are
accepted. Peaches that are greater than 182 grams are sold as premium peaches and
16% of this year’s peaches are categorised as premium. If the weight of the peaches is
normally distributed, find the mean and standard deviation of the weights of the peaches.



Question 13 (4 marks)
1

Considery = Y1
(a) State the equation of the vertical and horizontal asymptotes.

etch the graph of y = , showing the asymptotes and the y-intercept.
b) Sketch th h of 1 h h d th

x_
y




Question 14 (2 marks)

1
Describe a suitable sequence of transformations that turns f(x) = o) into

Question 15 (3 marks)

Consider the function f(x) = x? — 8x.

(a) Show that fa+ h})l mAC) =2x+h—8.




Question 16 (5 marks)

Let X be a random variable with probability density function f(x) given by

k
—, 1<x<9

fx) =3x
0, otherwise

1
(a) Show thatk = 7

-10-



Question 17 (3 marks)

The table below, gives the future value of an annuity of $1 at the given interest rates
for different periods. The contributions are made at the end of each period.

Future value of an annuity of $1
Interest rate per period
Period 1% 2% 3% 4% 5% 6%
1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
2 2.0100 | 2.0200 2.0300 2.0400 2.0500 2.0600
3 3.0301 3.0604 3.0909 3.1216 3.1525 3.1836
4 4.0604 | 4.1216 | 4.1836 4.2465 4.3101 4.3746
5 5.0101 5.2040 5.3091 5.4163 5.5256 5.6371

(a) Use the table to find the future value of an annuity of $3400 per year for 5 years
at 3% per annum, compounding annually.

(b) The interest rate increases to 8% per annum, compounding annually, for the
6th year and the holder of the annuity account decides to extend the investment
by one additional year. Calculate the balance of the annuity account after the
6 contribution is made.

-11-



Question 18 (6 marks)

Tides at a location vary over time and can be modelled by a cosine function of the
form h(t) = k cos at + ¢, where k, a and c are constants and t represents the number
of hours after midnight. On a particular day, a low tide of 0.5 metres occurred at

6:00 am followed by a high tide of 3.5 metres at midday.

(a) Determine the value of k, a and c. Hence write the rule of h(t).

(b) Sketch the graph of h(t) for the time span from midnight to midday on the day.
h(t)

(c) At what time does the second low tide occur?



Question 19 (3 marks)

1 —cosx dy
Fory =In <—), show that —— = 2 cosecx.
1+ cosx dx

Question 20 (2 marks)

The graph of y = f(x) is given below. On the same number plane, sketch the graph
of its derivative y = f'(x).

y=f \

—-13-



Question 21 (8 marks)

A function is given by y = 2x3 + 3x% — 12x — 4.

(a) Find the stationary points and determine their nature.

Question 21 continues on page 15

—-14 -



Question 21 (continued)

(b) Find the point of inflection of the function y = 2x3 + 3x2? — 12x — 4.

(c) Sketch the curve, showing the stationary points, point of inflection and the y-intercept.

y

(d) Determine the global maximum of the function in the domain [—4, 3].

2



Question 22 (3 marks)

d
: 2 _qg)5
(a) Find I (x*—=9)°.

Question 23 (3 marks)

If y = xe*, show that dz—y—zd—y+y =0
’ dx? dx

-16 -



Question 24 (6 marks)

The velocity of a particle moving along a straight line is given by v = 4 — 4t, where
t is time in seconds. Initially the particle is 6 units to the right of the origin.

(a) Show that the particle is initially moving to the right?

Question 24 continues on page 18

-17 —



Question 24 (continued)

(d) Explain why the particle continues to move to the left and never changes
direction as t — oo.

Question 25 (3 marks)

x, 8x and 3x? are three consecutive terms of an arithmetic sequence.

(a) Show that 3x%2 — 15x = 0

-18 -



Question 26 (5 marks)

A group of young children were surveyed to find if there was a correlation between
a child’s age and height. The results are shown in the table.

Age in years (x) 8 5 2 6 12 11
Height in cm (h) 124 113 85 121 153 144

(a) Find the correlation coefficient (r) using your calculator, correct to 2 decimal places.

(b) Using your calculator, find the equation of the least-squares regression line in the
form h = Bx + A; where A and B are integers.

(d) Is this equation a good model to use to make a valid estimate of a 50 year-old
person’s height? Justify your answer.

-19 -



Question 27 (4 marks)

The diagram below shows the graph of y = x?,y = v/x and x = 3.

I

0 3 X

(a) Show that the x-coordinate of the point 4 is 1.



Question 28 (5 marks)

Tim borrows $700 000 at an interest rate of 3.12% per annum over 25 years,
compounded monthly. The loan is to be repaid in equal monthly repayments.
Let M be the monthly repayment and 4,, be the balance of the loan after n months.

M(1.00263°° — 1)
0.0026

() Show that A5, = 700 000 X 1.00263°° —



Question 29 (3 marks)
Solve tan(2x) = V3 for 0 < x < 2m.

Question 30 (3 marks)

A student scored 71 in a Physics test and 88 in a Chemistry test. In the Physics test,
the mean was 64 and the standard deviation was 4. In the Chemistry test, the mean
was 78 and the standard deviation was 6.

(a) Find the z-scores for the student’s Physics mark and Chemistry mark.



Question 31 (3 marks)
3

Use the trapezoidal rule with four subintervals to estimate f In(x?) dx, correct to
1
2 decimal places.

Question 32 (5 marks)

A cone has a slant height of 6 cm as shown in the diagram below.

6 cm

Vs
(a) Show that the volume of the cone is V = 3 (36h — h3)

Question 32 continues on page 24

—-23-—



Question 32 (continued)

(b) Find the maximum volume of the cone.

—24 -



Question 33 (4 marks)

I8 4—343
Let f(x) = Psinx + Q cos x, where P and Q are constants. If f (E) = and

2
, 4V3 +3
f(%)z 2

, find the value of P and Q.

End of paper

- 25—



4  Which of the following equations best describes the graph shown below?

¥

B. y=-—tan (g)

C. y=tan(x—16t-)

y = —tan(3x)

5  When the tap of a water tank is turned on, water flows out at a rate of

dv
i 24 + 10t — t? litres per minute, where t is the time in minutes.

When does the water stop flowing out of the tank?

A. 5 minutes dg <5
dt

B. 6 minutes 3

@ 12 mi QY ot —t7 = 9.
minutes 2 -
. y <%
D. 24 minutes
(iz—t)(u ‘\"t) <o

t= 17' / =2 .




, is incorrect?
6  Which one of the following descriptions of a Pareto chartisin

' d cumulative
A.  APareto chart has two vertical axes. Frequencies on the left an
percentage on the right.

rt.
A Pareto chart consists of three graphs drawn on the same cha

. . e
C. A Pareto chart is useful for displaying categorical data from the most to th
least important.

D.  The columns of the frequency histogram in a Pareto chart are arranged in
descending order.

7 Fi df X
n x2—1

dx.

In(x?2-1)+¢
2ZIn(x?-1) + ¢
In(2x) + C

A
B.
s
%ln(x2 -1+cC

A group of university students wer
shows the results of the survey.

Y
X

- _]2: '044 ()(1—\) + C

Nt

e asked if they regularly drink green tea. The table below

Regularly drinks Doesn’t drink | Total |
green tea green tea ’
Male 6
Female 33
Total

What is the probability that a randomly chosen female

green tea?

A 1
' 6

25

B. —

66

11

@ 36
D 1

" 18

student will be a regular drinker of




9 The common ratio of a
Find the second term.

(ol 12 204 = ax3"

geometric sequence is 3 and the fifth term is 324.

B 4 a= 4
- 36 T»" L\')(Z
D 108 = {2

10 The graph of y = f(x) is shown below. For what values of k does the equation fl) =k
have 3 solutions?

k=4or —2
k>4o0ork<-—2
=1&lk<l

_2<k<4

o w »



Section H

90 marks

Attempt Questions 11-33 _
Allow about 2 hours and 45 minutes for this section

* Answer the questions in the spaces provided. . '
* Your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (4 marks)

(a) Sketchy = x* + x — 2and y = 1 — x on the same number plane, clearly showing
their points of intersection.

AN
’ y=x"tx-2
)
S
'
\
\
\
: ‘
: >
=3 -2 /‘\ X
J =\—>

0 =x"+x-2 Prx o2 = lex
- 1>< -z‘ .................... X*Zx‘;:o .........................................................
..... Com 0032 B AT
.......... e TR €.+ 1. ) - S

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

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

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




Section H

90 marks
Attempt Questions 11-33
Allow about 2 hours and 45 minutes for this section

* Answer the questions in the spaces provided. ' lculations
* Yourresponses should include relevant mathematical reasoning and/or ca .

Question 11 (4 marks)

(a) Sketchy = x* + x — 2 and y = 1 — x on the same number plane, clearly showing 3
their points of intersection.
YN e ‘ ~
s X ¥2~2- Lok, i CS&Y\E'&%\\%Q
'IHLG\”(\"H @
W Ot f
\o s& d R
s B
: Ny -y
| )
\
\ |
+ >
-3 -2 /‘\ X
J =\ -

0 =x'+tx-2 X +x-2 =T l-%x
A g T
Oz X A o
.......... 2 ) (Y0
................................................................. = ~3/‘
(j" L ¢ ©

..................................................... Fong of imarsectibns ot (2,9 and (1,0)

(b) Use the graphs to solve x? + x =2 > 1 — x. L\M«j\y, = H\’ 7\76&\’{]176,(\ g\fﬁwﬁf

an H\\()/ PN It 1 | -t p
.......................................................................................................... ..%T...[ff'%)q(f.._\.‘.‘fy.x.............',‘ﬂ% Q g



Question 12 (3 marks)

A farmer harvests peaches to su

Pply to alocal food manufacturer. Peaches that weigh
under 155 grams are re

jected and in this year 97.5% of the harvested peaches are
accepted. Peaches that are greater than 182 grams are sold as premium peaches and
16% of this year’s peaches are categorised as premium. If the weight of the peaches is
normally distributed, find the mean and standard deviation of the weights of the peaches.

\ |

PSRN e Dy O PO
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Question 13 (4 marks)

Considery = .
x—1
(2) State the equation of the vertical and horizontal asymptotes. 2

' 1
(b) Sketch the graph of y = g —=1" showing the asymptotes and the y-intercept.
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Question 14 (2 marks)

Describe a suit
1ab1e Sequence of transformations that turns flx) = -1_) into 2
g(x) = e 4 3 xs
(x—-1)2 "™
........... Translate to the righe byt it

) reflewc UUO}S M DN,

translate upwarels g 3 warts

Question 15 (3 marks)

Consider the function f(x) = x? — 8x.

c 4 _
(a) Show that [ h})l f(x) =2x+h-8.
......... LHS- (X"”‘) —-6’(.<+h) — (x* = §)
.................. L 2hy o+ ht = 8x=8h x P+ £
............. h
_ 2hx +h*-8h
= A +h-8

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

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

(b) Hence differentiate f(x) = x% — 8x from First Principles.

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

fevn

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

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



Question 16 (5 marks)

Let X be a random variable with probability density function f(x) given by

k
—, 1£x<9

fG) =4z
0, otherwise

1

—
.

(a) Show that k =

.........

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

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

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

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

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

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

1
(b) Show that the cumulative distribution function is F(x) = —2-(\/§ - 1)

Rz lEEt Lo R (e de
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...................................................... R e
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Question 17

The table below,
for different peri

(3 marks)

gives the future valy
ods. The contributio

e of an annuity of $1 at the given interest rates
ns are made at the end of each period.

Future value of an annuity of $1 ]
: Interest rate per period |
Pe — Eleol Falc per pertoq D
1‘110d 1% | 2% | 3% [ 4% | 5% | 6% 1
> L0000 | 1.0000 | 1.0000_| 1.0000 | 1.0000 | 1.0000
< 1 20100 | 20200 | 2.0300 | 2.0400 | 20500 | 2.0600
& 4.0604 | 41216 | 4.1836 | 42465 | 43101 | 43746 |
3 5.0101 | 5.2040 | 53091 | 54163 | 55256 | 56371 |
(@) Use the table to find the future value of an annuity of $3400 per year for 5 years 9
at 3% per annum, compounding annually.
................. 6.39G1 X 3<vo
=¥ 1bo%0.9¢
1

(b) The interest rate increases to 8% per annum, compounding annually, for the
6t year and the holder of the annuity account decides to extend the investment
by one additional year. Calculate the balance of the annuity account after the

6t contribution is made.

............... 1805094 X 198 2% i\t

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

\BE’(\\\ ’_\\/\



Question 18 (6 marks)

Tides at a location vary over time and can be modelled by a cosine functl‘on of the o
form h(t) = k cos at + ¢, where k,a and ¢ are constants and ¢ represents the numbe
of hours after midnight. On a particular day, a low tide of 0.5 metres occurred at

6:00 am followed by a high tide of 3.5 metres at midday.

(a) Determine the value of k,a and c. Hence write the rule of h(t). 3
y - _ 3.5+0.%
D N S ks 28°0% L=~
bod e kE “CEZ
............. o O B
........................... ol s SO
......................................................... BT
..................................................... S N
* T 6
A TR TS S S L1 ..t%mdﬁn}g...(ﬁﬁ....m.o.ﬂr...w\ )
A - -
................................................................................... ! 4@......,|.;mu\......€%n;;ﬂg noh. 4. h ()
..................................................................................... eaum&iwﬁpwﬂﬁﬂhmwmw
(b) Sketch the graph of h(¢) for the time span from midnight to midday on the day:. 2
A |
3.5 1 ‘Q UUU C@\,‘\&v\J_r do
.T)c'\fjr L Hm‘\ﬁh '\/\1&\;
2 oo i ‘ (
s Y o cadd glek e
[ ] g( 4{ " ] { 4
; ' WUth Y | .
0.5 1 : . m IW & Om{ 'Uﬁ“}“f
} + | ; —3 ' /\,@IL’\(\ ‘L(\ ' j’) v
3 ¢ q 2 N Ny
14h
(c) At what time does the second low tide occur? 1

SO e g T s codd
.m“m“m“mnm"m"m“m”m“m“m"m“m“m”m"m"m“m“mnm”m“m“mJ11UQ, ..... bﬁﬂq ..... wh
WT‘-”@ oS d&ib(&& -Q\WT Q@@
Clovie Dw&w}; ‘




Question 19 (3 marks) . A‘Tff nathve : Quotient rule

dy Sinx (1+cosx) +stnx( I~ Cosx)
,show that — = 2 cosecx. Y

dx J,_ (4 cosx)
@ - = o S
........................... H‘Co}x.-
9?nx+<£';\9(c‘3§x +QEAX'W5L X |4 Cogx
' (i+ Cos-x)" = [~Casx

1 — cos x)

Rary =io (rrc;;

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

_ 2 Sinx
................................................................................................................. LasmEe L
-
=  <Shx

Question 20 (2 marks)

The graph of y = f(x) is given below. On the same number plane, sketch the graph 2
of its derivative y = f'(x).
.“
y=fx) \

m £~ inxenepts
- umﬁ Koin‘t &

eV ]

(ﬂ W N\ ‘ﬁ“wmA

-

\( It
/ R » c@k

AR )

O
/K gw.\ O
A

e m i W wm e wn amm oo > o ] ——

—13 -




Question 21 (8 marks)
A function is given by y = 2x3 + 3x? — 12x — 4.

(a) Find the stationary points and determine their nature.

7 X o [ mia point + Local wex/min

) N !hax/mm Stoctionar ]N‘MS, Max@ -CM“- W’r’ls'
........................................................................................... T S ——
N G . b o e T g e e
........................ [glo\/’
T

Nete: [y ncd o use bothof tatle of tompemt & 47

Question 21 continues on page 15

—-14 -



Question 21 (continued)

(b) Find the point of inflection of the function y = 2x3 + 3x% — 12x — 4. 2
...... et =0 for inflectin points.

...... ,2x+é =O : S tusn @ '[.F -HML Cw,\ = o)( Con'ca“,?fv

.................. x.=_.l;’®|5nu-fc|nﬂ-ckeo(

................ ol ST Ry

......... C"eck%ecoﬂfav‘*‘jc—_ﬂf’@”&* = Crorelinate

........... f =t [=m el ek ]

(c) Sketch the curve, showing the stationary points, point of inflection and the y-intercept. 2

@ lr} (_L,cb) Y

N

o\

<« Me¥q

\)_(e [N W'\ 1

Alan 0p e€C R

vt o M
%—Coord‘kl\w it Wﬂ

CM 1 » Méssy
(US& & pend‘ 5 +L\.@ndo
over it Wt & pen)
* Did nst show the Gordnater
o( -H_,, -h,«m\\j PbM-('S .

(d) Determine the global maximum of the function in the domain [—4, 3]. i
hen x=3 : J =5 Max. ‘h,«mi‘:j Pa’m ot ('~2.‘6>
Whon = T30
L Globad maximue = N

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



Question 22 (3 marks)

d
- 2 _ )5
(a) Find = (x% —9)°.

Question 23 (3 marks)

Ify = xe* showthatﬁ)—l—Zd—y+y=O
) dx? dx

a4

- ex+ ~xec < L:\l P(bduc‘f’ f‘ule) ®
.............. %}zze"_‘.ex-f-xe”

................ Lug = Qe+ xe — 2 (@™ xe™) + xe&
= 2+ xe*—2€ - 25 + xe*

............................. s o A S e S B S R S S S
=0
= RH= [No maks| Y= xe”

.......................................................................................................................... d g

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

sl



Question 24 (6 marks)

The velocity of a particle moving along a straight line is given by v = 4 — 4t, where
t is time in seconds. Initially the particle is 6 units to the right of the origin.

(a) Show that the particle is initially moving to the right? 1

Question 24 continues on page 18

w5 Rihe=



Question 24 (continued)

(d) Explain why the particle continues to move to the left and never changes
directionas t — oo,

......... fis Tmas, Wessald €O @ ee—
............................................ > The particle comfinues te wwe to fhe left
tnd Never changes dicection .
............................................. BHOCAAINE e
fe t—o0, X—> -0 of becewse D‘C\=“+
Question 25 (3 marks)

x,8x and 3x? are three consecutive terms of an arithmetic sequence.

(a) Show that 3x? — 15x = 0

..

)



Question 26 (5 marks)

A group of you :
ng childr .
g €n were surveyed to find if there was a correlation between

a child’s i
age and height. The results are shown in the table.
Age in years (x) 8 5 2 6 e | o
Height in cm (k) 124 113 85 121 153 It 144
|

(a) Find th 1t T .
e correlation coefficient (r) using your calculator, correct to 2 decimal places.

(b) Using your calculator, find the equation of the least-squares regression line in the
form h = Bx + A; where 4 and B are integers. hole nuwbes (’"ﬂ‘(‘j

h = 61 =+ 77 f\'(u \/V\L‘.’U"(C;' "(Y)/ (;LQ‘ (/(hx‘\u,( /

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

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

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

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

(d) Is this equation a good mode] to use to make a valid estimate of a 50 year-old
person’s height? Justify your answer:—,

./
The eqution is not_valid o estimare +he heihe of

PR e RN | SRS R RO R AR AR B

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

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

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

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

..................................................................................................................................................
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Question 27 (4 marks)

The diagram below shows the graphofy = x2,y = Vxandx = 3.

yA
)
y = x? i
/
& y=Vx
A
0 3 x
(a) Show that the x-coordinate of the point 4 is 1.
o >y Alte rmative
x4= x ----------------- ‘; ;.g ..... )..(:.;..‘ ...... i\‘ /.‘-:t~9. ......... ; .iz ..................
x4._)(':0 -
............................................................................... 0 e - Ve S LT TN <. R
?c}(x—-l)ro Sul s Inte J=N%
.................................................................................................................... s T —
=0 , | :
............................................................................... ,’,mé)(“COU-’Zl’“GV('{;’/\-Vﬁ#\Q_
EN -')(: s > . | / P
Pem-¢ A T \/\/ \Q/L( d_on< .
. 7_—_—_\____
(b) Calculate the area of the shaded region, [correct to one decimal place. | 3
3 e S ”
Jo (ll~ X ) dw f\\,‘ pened 3¢ | Qe
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Question 28 (5 marks)

Tim borrows $700 .
compounded mont}?&?’?}::?ol:;?ie“ rate of .‘3.1‘2% per annum over 25 years, = c"\,%‘\k\a«
PO T e is to be repaid in equal monthly repayments. il % jV\r\
y repayment and 4, be the balance of the loan aftern months. . WOV AL
N Y eV s
(2) Show that Aseg = 700 000 x 1,0026%00 — M00267 = 1) v i
0.0026 L )
_/-//
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(b) Hence find the value of M to pay off the loan in 25 years.

2 M ( l Dbzg%owl)
.............. O = lomc,xi~ooleu.“'-.. B N (T %, T TV DR AL b OO S
U\ec.z,é
o szébwt_‘ | -;co. ..........................................
................ ( )...m..¥wmxt‘oblé
O. OOZé
....................................................................................... 3
.................. et (even ¢ 12 6)
O M=$3363.2>

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

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



Question 29 (3 marks)
Solve tan(2x) = V3 for 0 < x < 2.

Question 30 (3 marks)

A student scored 71 in a Physics test and 88 in a Chemistry test. In the Physics test,
the mean was 64 and the standard deviation was 4. In the Chemistry test, the mean
was 78 and the standard deviation was 6.

(a) Find the z-scores for the student’s Physics mark and Chemistry mark. 1

ekl Mcﬂkj ....... e Well ter=

(b) Hence determine in which test the st\;c_i\ent did better. Justify your answer.
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Question 31 (3 marks)

Use the trapezoidal rul
e with four subinterval
s to est :
2 decimal places, o [ e 3
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A cone has a slant height of 6 cm as shown in the diagram below.

et
(a) Show that the volume of the coneisV = = (36h - h®) 2

Lr +hi= 6"

B ad

= 36-h*
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..............................................................................
.................

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

Question 32 continues on page 24
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Question 32 (continued)

(b) Find the maximum volume of the cone. 3

s



Question 33 (4 marks)

Let f(x) = Psinx +
Q cos x, where P and Q are constants. If TN B W3
f, (E) _ 4\/‘3‘ + 3 . [ R / .\{;) -~ m.m,..,:). sk and 4
6 5 , find the value of P and Q.

End of paper
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