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Student Number 

2020 

Trial Higher School Examination 

Mathematics Advanced 
General Instructions 

Total marks: 100 

• Reading time -10 minutes 
• Working time - 3 hours 
• Write using black pen 
• Calculators approved by NESA may be used 
• A reference sheet is provided at the back of this paper 
• For questions in Section II, show relevant mathematical reasoning 

and/or calculations 

Section 1-10 marks (pages 2-4) 

• Attempt Questions 1-10 
• Allow about 15 minutes for this section 

Section II - 90 marks (pages 5-24) 

• Attempt Questions 11-32 
• Allow about 2 hours and 45 minutes for this section 



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. re 
What is the value of cosec- to three significant figures? 

3 
(A) 1.00 

@ 1.15 
(C) 1.41 
(D) 2.00 
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2. What is the value of c for which the circle ( x - 3 )2 + (y - 2 )2 = c touches the x axis? 

(A) 2 

(B) 3 

(@ 4 
(D) 9 

3. What is the equation of the tangent to y = x 2 -3 at x = -l? 

@ y=-2x-4 

(8) y = 2x-4 

(C) x 3 
y=---

2 2 
(0) x 3 

y=----
2 2 

2 
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4. Which statement is true for an ungrouped data set with no outliers? 

(A) The largest possible range is 2 times the interquartile range. 
(8) The largest possible range is 3 times the interquartile range. 
@ The largest possible range is 4 times the interquartile range. 
(D) The largest possible range is 5 times the interquartile range. 

5. Which one of the following is the set of all solutions to 2x2 
- 5x + 2 0? 

(A) [½ ,2] 
(8) 

(½,2) 
(C) 

(-oo,½)u(2,oo) 

(@ ( -oo, ½] U [ 2, oo) 

6. The graph of y = f ( x) has a stationary point at ( 2, -3) . 

Which one of the following is a guaranteed stationary point of y = - f (; ) -s ? 

(A) (1,-2) 
(8) (1,2) 
@ ( 4,-2) 
(D) (4,2) 

3 



7. What is the period and amplitude for the curve y = sinnx? 

@ Amplitude= 1; Period = 2 
(B) Amplitude= TT; Period= 2 
(C) Amplitude = l; Period = 2TT 

(D) Amplitude = TT; Period = 2TT 

Year 12 Mathematics Advanced 

8. If the:; scores on an examination are normally distributed and P ( z < N) = 0.6 for some 

number N, what is the value of P(-N < z < N )? 

(A) 0.1 

@D 0.2 
(C) 0.3 
(D) 0.4 

9. Which one of the following equations is NOT correct? 

(A) 

(B) 

(C) 

5 @ L 4x4 -x3 +cosxdx = 0 

lO. Consider the series + J45 + Jm + .. . + z = the value of:; is : 

(A) 

® 
(C) 

(D) 

4 
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Section II 

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 (2 marks) 

What angle does the line 2x + 3y + 6 = 0 make with the positive x-axis? Round to the nearest 
minute. 

-- '"Z- -- 2--
______ M---'-_-:.-. __ 3 ___ . __ .+_,_ o/. -::- -:S-
-------------'-""· ____ :.:.. .. __ L'.t.::f.?_o__,_f ___,q'--'-----

Question 12 (2 marks) 

Sketch a possible function which could have the gradient function as graphed below. 

!I 

2 

2 

- 2 

y 

2-

5 

Marks 

2 

2 
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Question 13 (3 marks) 

In triangle ABC, the length of AB=Scm, AC=l3cm and 

A 

(a) Find the exact value of sin (BAC 

(b) Find the area of triangle ABC 

1 cos(BA C = -
8 

--------------····-····-- .. --... _____ ..................... --...... _. ___ _ 
.... ............ ....................... __ A_.~ .. ~2.: J( s~.,o )( t:,1..-. L .~A.~ .. ·------

········ ··· · .. ?.:: .. -.~ - ·~ ... :5.;.t..J-~ ..... )t' ..... ~S.::-z .. .... .. ········-········· ...... --·· ·-······ .... . . 
8 

.. ,, .... . .. , ••HU > M-•• ••••••-rn-.. ••••••- •NM ... . .. . . ..... M,HHM•ON •••rn••••rn•M•· • ••••• OMM, ,,MOO,OMO , ...... ,,,, 0 

... -........ _ ........ . ...... l.c.:tS.0 7 .. 
lb 

_____ ....:_:;.... --~- 2._ ._z.. ___ \A..._ '"2---

Question 14 (3 marks) 

Solve 2 logx = 1og(5 x + 6) 

.................................................... -........ .. 
----=lo~j .. 'X -z. = lod ... C.-£ .. ~--.:Lkl ...... __ 

:. ~"Z..-;:. S?C +- b ------
____ ... X: 'L_ - -- <o -:;..- q ....... _ ....... 

--..... (%-... - .b ... )(~ +1) :::c:, __ _ 

'Jl.- -- . b 1 - I . \:,-d ~-, 0 
... -..... --.-........... .............. .............. ----.............................................. .. .... :JL :=... ___ b __ 

6 

Marks 

2 

1 

3 
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Question 15 (3 marks) Marks 

Solve 11 - 2cos~ xl = 1 for O:::;; x:::;; 2,r 3 

I -- 2- (.,t) z. X- -::.. ' I - 2- l.o~ l -x..-=- ,.... \ 
___ .2_ =lo~ !z-'2.~:X. __ -::..._ O _____ t--__ 2._ £o5~ .. 2 x.. -:,... z_ 

lo~'l..?C. --.--o (of2~~- -::---__ l _______ _ 

___ __..X-~~-==-- °1£ f .~ - ----- --~C.0-~~- 'JC..~--~- ---±-______ _ 

X.. =- O , TT ..... .2 .. n ...... -_____ _ 

Question 16 ( 5 marks) 
Differentiate the following expressions. Marks 

(a) log5 (tanx) 

----~ .l~~Ys·-frc:--i x_)),_. 
2 

···· ···· . _Jr1. ... +Gy, . .?C... . .. . 

(b) 3 

-L=:~:c:~7(_ ... ) r \n ... .. ! .. .. L ... ~~··-x: - 2 ~. 
--- --------------- e."),_~---------

--------==-- ~_
7

_(. 2.~ .C.,.~r'l:......c'2_ ----'--1-,,,...) _____ _ 
'2-~ 

7c..... 

7 
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Question 17 ( 5 marks) 

Consider the graph y = f (x) . Both arcs have a radius of four units. 

y 

(a) 

(b) 

10- ~--,----,-~--~----r-- --,----,-----,-----,.----,--,--,---1 - --,-~ 
: ' 

! : 
jl ' J U: ) 

! -r 

I 
.J._. -- _; __ 
I ; 

--i----<>--+---+---+--+--+--+--+---+--+--+---+--'h--+--+--+--+---+---+--+--+---t--i----<,--t---+---,a,- .r 

' 10 2 
I o 

. ! 
-5----ir------~- ~ !---~1,---'---+---+------r---+----+---;---,-! ~ ,c---1 

.l ... _,. __ -- . ------~------

Using the graph ofy =/ (x) , x ?'. 0, evaluate exactly the following integrals. 
12 f f (x)dx 

-- 4:b+ __ 4fC _____ _ 

___________ ................ _ ...... __ .. _ .. _ 

18 f f ( x )dx 12- tS-

- J .. . f (-x-) ~ - + ,_ .. __ 
0 -z_ 

0 

- ... 4 .. b-~_ .. _4 _[( c~L~2:~-~---~:~~z;:~--~---= .. }C ,r 1:~)) 
-------------·-···········-··-··· .. ·------

:;;-- 4- b 41I - (.;i b --'\-n::~~_,__ ______ _ 
==- ~o +cg-ir 

8 

Marks 

3 

2 
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Question 18 ( 5 marks) Marks 

The discrete random variable X has probability distribution shown in the table below 

I 15 I ~13 

and E(X ) = 0.55 

(a) By forming a pair of simultaneous equations, or otherwise, find the values of a and b. 3 

--~e_('f.) z. x. t (? .. 
______ -::-_ -_ I ~(L~· ) . :±Q..(~).:\-. .. J .. {P·2-J4 2(0• 15)-t- (0, 1 ·~) 

___ o. .... ! ....... s= .. s::: -- - a. ± O · 8 '1 
a... -:.-0. 34=-:;;;,·· - -------------

c:4- 0 · 'b + '°'" \o 1" 0 · 2. Q . .:..J~S_ -\_ O_ · ~'-~_ ::::-_I _______ _ 

... .... .... ·-. . ... .. : .'.. . .'°. ·-~ Q -1~ . 

(b) Calculate Var(X) 2 

-~" ~cx),-...=:::-_ E C-~-~)_-r--'L _____ _ 
_ -··-·····1;2·.C~.~) ::. ' ( ~) -+ o .. C~) .. ±J.{ .o .~ ~) -+ 1--Lo_,.LL)_::\ _g ( o . 1 ~) 

==- 2 ·h.~ ---·-------------

9 
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Question 19 ( 2 marks) 

The length of steel rods produced by a machine is normally distributed with a standard 
deviation of 3 mm. It is found that 2.5% of all rods are less than 25 mm long. Find the 
mean length of rods produced by the machine. 

- 2-:::- 25--f-,4: ---=-- ~ -~=··""""· .. ·-= .... = ... -------.. ·--------

6 ,- - b 

Question 20 ( 8 marks) 

Consider the function f (x) = x 3 + 6x1 + 9x + 4 in the domain -4::; x::; 1 

(a) 

(b) 

Find the coordinates of any stationary points and determine their nature. .. ...... f 
__ (j<- ).(~ .... :tj) .. := .Q . -- ........ -...................... __ _ 

__ )(_-,.. .... -: ... 3?. ..... ·----- ··· ••················ ...................... .. Jc... .-- . - ' 

----,tJ .. 4: ·u· .. ···~·o"----· ......................................... . 
. f'1

(, .. :;,) .. -\'64-\'2.L 0 

... - ... D : . rV'1,:;;...x: .. 

........ _ f ,,z=:,J 
\) ·• • V'"V"\ ·, ,-, ~, 

-b -t>2...?o 

ti...J"' . f'' 
............ _._ .... pT ............ ~------ _____ .. , .................. _ .. _ ......... _______ _ 
-· .. (,.. ~ + .. ~)-------.. - ......... (,-'' 0 

Determine the coordinates of its point( s) of inflexion. 

.. '. ..... ....... .. · ···········°tj"::-:::- .Q ___ _ 
b~ + \2 :;-o 

-------''-'----'-

------'~ -:::.. - 2-

----0 2 .............. . 

Question 20 continued on next page 

10 

Marks 

2 

3 

2 
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(c) 

Question 20 continued 

Draw a sketch of the curve y = f(x) in the domain -4 s:: x::; 1 clearly showing all 
essential features. 

y 

( I 1 '2..o) 

- '\- -~ - 2.. - ' 

- -=-~ .,__d,. f'Q, I"' -t ____ (- 41. o).,__~ _ _....(_l, 2.0) __ _ 
-------u-' ·""'t~ ,...."----'-------------------

(d) What is the global maximum value of the curve in the domain -4 s:: x::; 1 

11 

Marks 
2 

1 
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Question 21 ( 2 marks) 

The diagram shows the graph of y = asin(bx) +c for O s x s 21r, where a, band care 
positive integers. 

1' 

I I 4 ----- ----- ---- --- - - - --,----- - - - - - - - - - - - - - - - - - r -
I 

3 I I 

/: +--------------- - - _-- - - - -_\-_-- - - - -------+-'---)_-- - - -_-- - \--\---- - - -_-- - - - -~-[- ' 

- I 

-2 - - - - - - - - - - - - - - - - -

Find the values of a, b and c. 

a.~~ ---- ---

__ C __ __ I_ ------

2n 

I -- -- -r----,---- -- ---- -- -----r-

T-=- rr 
-~--;.;:3. ... --·· ____ rr-_ ____ _ ___ n __ _ 

\o 
----··········•~---"····• •··•··•· ·•····· 

12 

Marks 

2 
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Question 22 ( 5 marks) Marks 

A pet ownership survey resulted in the following results: 
3 - 2 - 3 

P(C) = - , P(D IC)= - , and P(D IC)= - . 
7 5 4 

Where C is the event that "a person has a cat" and Dis the event that "a person has a dog" 

(a) Complete the probability tree by marking a probability on each branch. 2 

(b) If one person is chosen at random, find the probability that the person has: 
i) a cat and a dog 

ii) at least one pet ( cat or dog) 

f' ( d \e_4..~"t ------ ~~-'pa\ 

13 

-::.. 

- I 

-

\-P(E>c.) 
- 4- X "3-

i s--

3:-r-

1 

2 
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Question 23 ( 5 marks) Marks 

The function/is defined by f(x) = 2 + .Jx-3 for x 3. 

The function g is defined by g(x) = + 2 for x > 0 
X 

(a) Write the domain and range of the function fusing interval notation. 

(b) Write an expression for the composite function h(x) = g(f(x)) and hence find a 
value for g(/(12)) 

1 
'2.. 

--5 .. (f.L'.7.t..)) --:'."'2.-+-;;.J:x.= ... -s=- -t _"L... _____ _ 

.......... ······················· -----··· - ...... ,z..'2--- · - --
Question 24 (5 marks) 

The diagram shows the graphs y = sin x and y = cosx, 0 x 2,r. The graphs intersect at 
A and B . 

.l) 

1 

-1 

(a) 

.lJ = sm .r 

Show that A has coordinates ( :, }i). 
····- f\. . -1<""'~ .......... A..-°t 6\,-,::;e..~ CD~?(.__ ... (.Qe;,~ 0_L_)...,._ __ _ 

-+~ -:x... ==--) 
-rr '{T-

······ ································-------::z_:;_ .-;:... .... cf--__ ...... 0 . L. X-- L "'=i-._ 

- --=-~ -=~c.=.-=-__,_' -=-n-'---0 -,. s, o?..~------, -n= __________ ~: :;~'r- -A(]:j_ X, J 
Question 24 continued on next page 

14 

3 

2 

2 
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Question 24 continued 

(b) Find the area enclosed by the two graphs. 

Tf L'}LL~ 

s"I __ .__ _________ _ 
-- t- '-o$ ?c... - .S\ n.x....J.::n.f··« ------------

-- - L C..O ?C.. k o \ n :;c__ J :.;..__~_-, _________ _ 

,- c ... ~Z- - *-~ --::C±t-i-_+±'LS) _____ _ 
-c-J. 

15 

3 
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Question 25 (3 marks) 

In the diagram, the points A(-5 ,3) , B(2,2) and C(l,-5) are shown. 

(a) 

(b) 

(c) 

y 

• 8=(2,2) 
A=(-5 ,3) • 

C=(1 ,-5) 

• 

Calculate the gradient of AC. 

___ fV'l_ (_p. (._ ') - 5 --:-.~ 
I -t- -S-

:::- - ~ ----------··• ... ·····-·-···········-······· 

__________ ::{; ____ _ 

Find the coordinates of X, the midpoint of AC. 

Find the coordinates of D if X is also the midpoint of BD. 

- 2 ::: 2 ~---~ __ - _\_~ __ 2--_+_ .. ~_::::,- ::!;:···-·--------
"L. "L-

__ - _ 4-_ ~ _ 2_-\-=---=-X.-=-------'---2-_ +_.__0 -~ _ - _"2...... _____ _ 

__ -x.._ --_.-_--_ (o __________ 0 -~ - --~ 1::~-------

_____ ~_. _ D__,( -- b I -- C\-') 

16 

Marks 

1 

1 

1 
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Question 26 ( 5 marks) Marks 
4 A particle is moving in a straight line. Its velocity for t 2 0 is given by v = - - 2t, where 

t+I 
time is in seconds and displacement in metres. 

(a) Find when the particle changes direction. 2 

(..\,.,e,. u<2,,. °''~~Q-'""--~--"~~_a ________ _ 
4- - 2.t o~---t-------=-t _..+_'2..._,,_)~(__-c_-~l)_,.._o __ 
t~ \ t -=-- - 2. \ t 7 0 

(b) Find the exact distance travelled in the first 2 seconds. 3 
I 

__ - _ 4-_\~~'.?.:-=-... L.:::::. ('±\n~ - :b- 4-\_-.::::,'2.._ ')~_ 
···------·- ........ % '" '2-. .. . -\: 2... - 4 .\0---"~ =-----

17 
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Question 27 (6 marks) 

The continuous random variable X has probability density function f ( x) given by 

l s x s 4 

otherwise 

Where k is a constant 

(a) 1 Show that k = -
12 +-

r --------1-------------------······---•··•· ........... ·-•···· 
F ( ".7<.) -;... "- J (?C."' - ,.,c.. +"2) c).4c_ 

I 

k [ - x... +2.-:,c_ 1 ... _ _ ::.._, ______ _ 
..... "- .(~ .. ·-:::= ··:: .. 1b % ) (_~~ -\ . +~~:) .. :=--J .. 

(b) Fully define the cumulative distribution function F ( x). 
·······f='°r \ 7<.. . . .... _______________ _ 

' r ,c_ 
~l-x-J -;;:.. ...... 1~IJ.?<-'2..--- 2?--+2) ~ ---------

1 

---~- ----.. ~-.... _c::::Zf - X 2: + 2~ ] ~·· _______ _ 

-;:- ,:.:.. .. t~ -JC 'L + 27L - (_ .1;; .. :.... \ -t 2. J], ____ _ 
-;;:.. £.t ...... .. ··· = .... · .. ~c -t 2x. - -9::• .. J· 

----~ ~ - b ... ---------
----_- :;x. ·~ x.:7-- 'X= _ .............. ---------
- --- -- ~ - -;z: -+ ........ t2 __ - _ -__._ _ ________ _ 

qcx,) L k --== -i ;_ ~-=~ I L ><-
·-·•······•· .. -\ -- ---)(,,'7 -.. 4- ... _ .. 

Question 2 7 continued on next page 

18 

Marks 

2 

3 



(c) 
Question 27 continued 

Show that the median of X lies between x = 3.2 and x = 3.3 

Year 12 Mathematics Advanced 

'o ci~,:'!,,H2.32.,o X.. . 
..,__ ?(...-:...=:>.::, 

19 

1 
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Question 28 ( 3 marks) 

1 4 . 2 16 . 4 64 . 6 
Considerthegeometricseries +-sm x+-sm x+-sm x+ .... 

3 9 27 
(a) 

(b) 

When the limiting sum exists, find an expression for its value. 

,~ ~ -- -~1n'----?'--C..---------.;:;;;;;;;;~ =---------
S - 1-- $1 ,,'"~c. · --------- -------(c,O;,o..,_ ___ --"--"'~llcc-"'-'--'-- ··"·· 

Jr 
For what values of x in the interval O < x < - does the limiting sum of this series 

2 
exist? 

, L _\ r LI 

---------------------,J -3 -- ----------
0 e,\r'"'l?L L 7-. --------------

Question 29 ( 4 marks) 

(a) 

(b) 

Find f sec2 (2x)tan 4 (2x)dx 

· :=. J..2.: J2 5<c.,.,__ c~::z...) +~ + c~x) ()vx__ 

.l.'2- ...\-~ 'S"{ :l~ J 

5x~ 
Find f-3-dx 

X + l 

s-
-+~ ·r·~~-) 

10 

20 

-+ '-

+ (_ 

Marks 

1 

2 

2 

2 
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Question 30 ( 4 marks) 

Luke suspects that the rate at which he spends cash is affected by the amount of cash he 
withdrew at his previous visit to an ATM. 

The table below shows the amount of cash withdrawn, $x, from an ATM, and the time, y 
hours, until Luke's next withdrawal from an ATM. 

Withdrawal 1 2 3 4 5 6 7 8 9 10 

(a) 

X 40 10 100 110 120 150 20 90 80 130 

y 56 62 195 330 94 270 48 196 214 286 

Find the equation of the least squares regression line for yin terms of x, for the 
withdrawals 1 to 10 and hence estimate how much cash (to the nearest $10) Luke 
would need to withdraw from the ATM at his previous visit in order to not need to 
visit an ATM again for 120 hours. 

··-· -&~--· -·<4..J···c.-..t c.._.·__ _ . 0 .~ . ___ A .. ::t. .B - ---···· ..... ·······--·-·--
- ~ fr- -:;.._ b_0_ - _2._cb~ -----c 1. 7 :x__--+ .3o. z.. b ___ _ 

b =- I,, 

r-, ("'\ 7<- ~ ------·-· 0 - ~ 1_'2...,_o _________ _ 

-----·-----~~-.12..0_._ ~ _ ,. 7'X- -\ ~o. 2.h ... _ ... 
: . ~£-=-,s-2-..70, 

(b) Calculate the correlation coefficient between x and y for the withdrawals 1 to 10. 
Describe the nature of the correlation. 

r~ \.0.,-,, \ :irror°'.:5~ -p-oS.\~1.1.,.____ ____ _ 
---'--------------l.a .. cc..e.\_o..~-t>-•-····- ----
-------------------------------( 

21 

Marks 

2 
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Question 31 ( 4 marks) 

The table below shows the future values of an annuity, for different rates of interest and 
for different numbers of compounding periods, where contributions of $1 are made at the 
end of each compounding period. 

Table of future value interest factors 
n 
1 
2 
3 
4 
5 
6 

(a) 

1% 2% 3% 4% 5% 6% 
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
2.0100 2.0200 2.0300 2.0400 2.0500 2.0600 
3.0301 3.0604 3.0909 3.1216 3.1525 3.1836 
4.0604 4.1216 4.1836 4.2465 4.3101 4.3746 
5.1010 5.2040 5.3091 5.4163 5.5256 5.6371 
6.1520 6.3081 6.4684 6.6330 6.8019 6.9753 

An annuity account is opened and contributions of $1200 are made at the end of 
each half year for 3 years at an interest rate of 4% p.a. compounding half yearly. 
Calculate the final amount in the account immediately after the last contribution is 
made. 

Marks 

2 

___ Fv~ 1--z.001 b.3 __ o_s-_, _____ ~r_-=-~;;}fJJ~J~f 0~ 
:;;.. 1 S- b 9., -z_. n:;::. Co __ _ 

(b) Calculate the single lump sum amount that would need to be invested at the start 
to reach the same final amount at the end of the 3 years with the same interest 
rate of 4% compounding half yearly. 

, 5 b er. 7 2... ::... f' (~I_. _0 _2.. __ ) _______ _ 

f---167~)-fDct 

22 
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Question 32 (6 marks) 

An open cone, of radius r cm and height h cm is made from a sector of a circle. The area of 
the sector used is 300 cm 2 

I 
27f -
3 

Figure 1 
Figure 2 

(a) . 450 
Show from Figure 1 that the slant height/ is given by I1 = --

n 
2-- "L.. 
°3 rrL 

(b) In Figure 2 it is given that h = !2 
- r1 

( do not prove this). 

1 ' I ? ? Show thatthe volume of the cone is given by V = -r--v450n - n-r-
3 

" -:.. 

Question 32 continued on next page 

23 

Marks 

2 

2 
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Question 32 continued 

(c) dV 300Jrr - Jr 2r3 

It is known that - = 1 (do not prove this). 
dr -v450Jr-Jr2r2 

2 

Hence or otherwise, find the value of r for the volume of the cone to be a maximum. 

------------oV._ ____ _ 
s\-~--\- er A.-"°t ::::- L) 

rr 

V IT frr 

End of paper 
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