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Multiple Choice 

Questions 1 – 10 are multiple choice.  

Select the best response and circle your answer on the corresponding answer sheet provided. 

1.    Which of the following graphs does NOT represent a probability density function?  

           

 

2. The table shows the future value of a $1 annuity for varying interest rates over different time 

periods. 

 

 What is the present value of an annuity, correct to the nearest dollar, that would provide a 

future value of $52 200 after 4 years at 2% per annum, compounded half-yearly? 

A.   $6082.50   B.   $6300.01 

 

C.    $12292.50   D.  $12664.50 

 

 

3. The amount of water that Elaine uses to wash her car is normally distributed with a mean of 

20 litres and a standard deviation of 4 litres. On what percentage of occasions would Elaine 

expect to use between 12 litres and 24 litres of water to wash her car? 

 

 A. 34%   B. 51% 

        C. 68%   D. 81.5%  
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4.  If ( ) 0.4P A = , ( ) 0.5P B =  and ( )| 0.2P A B = , what is the value of ( )P A B ? 

  

 

A. 0.6   B. 0.7 

        C. 0.8   D. 0.9  

 

5. What is the domain and range of a circle with the equation 
2 26 7x x y+ + =   

 

         A. domain = [ 3 7, 3 7 ]− − − +  ; range = [ 7, 7 ]−  

  

B. domain = [3 7, 3 7 ]− +  ; range = [ 7, 7 ]−  

  

 C. domain = [ 1,7]− ; range = [ 4,4]−   
  

D.  domain = [ 7,1]− ; range = [ 4,4]−  

 

6. What is the maximum value of  3sin 1
2

x
y

 
= − 

 
 and the value of x   

 for which this occurs in the domain  [0,2 ] ? 

 

A. the maximum value of  3sin 1
2

x
y

 
= − 

 
 is 2 occurring at 

2
x


= . 

  

B. the maximum value of  3sin 1
2

x
y

 
= − 

 
 is 3 occurring at 

2
x


= . 

  

 C. the maximum value of  3sin 1
2

x
y

 
= − 

 
 is 2 occurring at x = . 

 
  

D. the maximum value of  3sin 1
2

x
y

 
= − 

 
 is 3 occurring at x = . 

 

7.  What is the value of a if  
1

(4 ) 8
a

x dx− = ? 

 

A. -2   B. -1 

 

 C. 0   D. 
1

2
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8. What is the value of 
ln5

0

xe dx−−  ? 

A. ln 5−    B. ln5e−  

 

 C. 
4

5
−    D. 

ln5e−−   

 

9. The function ( )y f x=  has a stationary point at (2,1). 

 Which one of the following is definitely a stationary point of ( ) 4
3

x
y f= − +  

A.  
2

, 3
3

 
− 

 
  B. 

2
,3

3

 
 
 

 

 

 C. ( )6,3    D. ( )6, 3−   

  

  

 

10. The graph of sinxy e x−=  in the domain [0, ∞)  

  

The x-coordinate of the minimum turning point is: 

 A. 
4


   B. 

3

4


 

 

 C. 
5

4


   D.  

7

4


 

 

 

END OF SECTION A 
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QUESTION 11 (4 marks)           

The elevation of a tower from point A is 23 . 

From a point B, 100 metres closer to the tower and on the same horizontal level  

as A the elevation is 50 . 

 

 
 

 

(a) Show that 27BTA = .               (1) 

 

 
 

(b) Show that 
100sin 23

sin 27
BT =         (1) 

 

 

 
 

(c) Find the height (h) of the tower          (2)  

 [Give your answer correct to one decimal place]     
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QUESTION 12 (3 marks)          

 

The table below shows the marks out of 40 for nine students on two tests.             

The tests cover similar content, but on one test the students are allowed to use a calculator,  

while on the other test, calculators are not allowed. 

 

 
 

(a) Use the marks for students A to I to find the value of the Pearson correlation coefficient  (2) 

between the marks x on the test with the calculator allowed  

and the marks y on the non-calculator test, and the equation of the least squares regression 

line of y on x  

 

 

 
(b) Student J scored 25 on the test with calculators allowed but missed the non-calculator test. 

 

Use the least squares regression line of y on x to estimate the mark of student J             (1) 

on the non-calculator test. 
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QUESTION 13 (8 marks) 

          

(a) Find the nature of the stationary points of the curve 
3 22 3 12 2y x x x= − − +                            (3)                        

 

 

 
 

(b) Draw a neat sketch of   
3 22 3 12 2y x x x= − − + showing the stationary points          (3)                            

and the point of inflection for the domain 2 3x−   . 
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(c) Given the graph of 
dy

dx
 below, on the same graph, draw a sketch of        (2)                            

a possibility for the graph of y. 

 

 

QUESTION 14 (3 marks)          

(a) Find the equation of the tangent to the curve 225y x= −  at the point (3, 4).        (3) 

 (Write your answer in general form) 
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QUESTION 15 (4 marks) 

 

(a) Differentiate 
1( ln )y x −=  with respect to x .              (2) 

 
 

(b) Differentiate 
2( 4) tan 3y x x= +  with respect to x .            (2) 

    

QUESTION 16 (2 marks) 

 

    Evaluate  
2

0

1 cos .x dx



−                 (2) 
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QUESTION 17 (2 marks) 

The function ( )y f x=   is continuous for all values of x .      (2) 

The following is known of the function’s properties. 

 

 
  

On the axes below, sketch the graph of ( )y f x= , labelling any x-intercepts. 

 

 
 

QUESTION 18 (3 marks) 

 

Solve the pair of simultaneous equations:       (3) 

 

( )2 2log log 3 ... 1

log 2 ...(2)x

x y

y

+ =

=
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QUESTION 19 (2 marks) 

An arithmetic sequence has first term 29 and a common difference of -4.                    (2) 

Find the sum of the first n terms of this sequence, calculate the least value of n  

for which the sum is negative. 

 

 

 
 

QUESTION 20 (3 marks) 

 

Shirley uses her car every day. Sometimes, she needs a few attempts to start her car.          

Let the discrete random variable X represent the number of attempts needed.  

The probability function for the random variable X is given by: 

 

 
 

(a) Show that  
16

31
a=                              (2) 

 

 
 

(b) The probability distribution table for the discrete random variable X is shown.            (1) 

 

 
 

Shirley claims that after an entire year, she needs an average of two attempts to successfully 

start her car. Calculate the expected value (correct to 2 decimal places). 
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QUESTION 21 (5 marks) 

 

Complete the table of 2xy =   . 

 

The table gives the values of  2xy =  for x. 

 

x 0 2 4 6 

y 1 4 16  

 

(a) Complete the table above.                   (1)

                        

(b) Hence, use the trapezoidal rule to find an approximation for  
6

0
2x dx .                        (2) 

 

 
 

(c) Use integration to evaluate 
6

0
2x dx  (write your answer correct to 2 decimal places)         (2)  
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QUESTION 22 (3 marks) 

 

The graph is a function of the form 2cos( ( )) .y a x b c= + +  

 

 
 Consider the equation of the function to determine the values of a, b and c                                    (3) 

 

 
 

 

QUESTION 23 (3 marks) 

At time t hours after 12:00 am, the height h metres of the deck of a boat               (3) 

above the level of the jetty is given by 
4

2cos 1
25

h t
 

= + 
 

. 

Find correct to the nearest minute the first time after 12:00 am the boat is level with the jetty.  
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QUESTION 24 (4 marks) 

 

The students in a school were surveyed on the number of hours of sleep per week. 

The results were normally distributed. 

The survey indicated that 95% of students had between 42 and 54 hours of sleep per week. 

 

 

(a) Show that the mean number of hours of sleep per week is 48.              (1) 

 

 
 

 

(b) What was the standard deviation?                            (1) 

 

 

 
 

(c)   How many hours of sleep per week would a student have who recorded a z-score of -2.5?     (1)   

 

 

 
 

(d) What percentage of students would have indicated they had between 51 and 57              (1)   

      hours of sleep per week? 
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QUESTION 25 (5 marks) 

 

 
 

The diagram shows the cross-section of a cam (a part in a car engine), consisting of a semi-circle 

diameter AB, centre O and radius r units; and a sector ABC with centre B, radius 2r units and angle 

 . The area of the cam ABC is 
1

2
units2.  

 

(a) Show that  
2

2

1

4

r

r




−
=                               (2) 

 

 

 
 

(b) Find the value of r (correct to 1 decimal place) which gives the least perimeter of the cam.     (3) 
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QUESTION 26 (3 marks) 

 

The continuous random variable, X, has the probability density function 

1
( ) sin

2
f x x=  for 0 x   . 

(a)  Find the cumulative distribution function.                 (2) 

 

(b) Find the first quartile of the distribution.                                  (1) 
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QUESTION 27 (4 marks) 

 

A teacher surveyed his class of 24 students about the subjects that  

they have chosen to study in the following year.  

 

The results indicate that:  

• 8 students chose to study neither Physics nor Chemistry  

• 8 students chose to study Chemistry  

• 12 students chose to study Physics.  

 

  A Venn diagram showing this information has been drawn below.    

             

 

 
 

 

(a)  A student choosing to study Chemistry is event 1.                 (2) 

A student choosing to study Physics is event 2.  

If a student is chosen at random,  

determine whether these events are independent of each other. 
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QUESTION 27 (continued) 

 

(b)  The entire year group is given the same survey.                 (2) 

 

The results indicate that:   

• the probability that a student chose to study Chemistry is 
1

3
  

• the probability that a student chose to study Physics is 
2

5
   

• given that a student chose to study Chemistry, the probability that they chose to study 

Physics is 
3

7
  

 

Calculate the probability that a student picked at random has chosen to study Chemistry or 

Physics. 
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QUESTION 28 (6 marks) 

 

A particle is moving in a straight line with a velocity given by 6sin (2 )
dx

t
dt

=− , 

where x is the displacement from the origin in metres and t is time measured in seconds.  

 

The particle is initially at rest 4 m to the right of the origin.  

 

(a)  Show that the displacement of the particle is given by 1 3cos(2 )x t= +              (2) 

 
 

(b)  Show that the particle comes to rest again when it is 2 m to the left of the origin            (2)  

and  
2

t


= seconds. 

 
 

 

 

(c)  Find a time when the particle reaches its maximum speed.          (2) 

What is this maximum speed?                   
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QUESTION 29 (4 marks) 

 

(a) Show that 
2

ln 1 lnd x x

dx x x

− 
= 

 
                  (2) 

 

 

(b)  Use the result in part (a), to evaluate 
2 1 ln

ln

e

e

x
dx

x x

−
  (leave your answer in exact form)       (2) 
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QUESTION 30 (6 marks) 

 

A person borrows $5000 at 1.5% per month compound interest and repays the loan  

(including interest) by equal monthly payments over 3 years.  

(a) Show that the Amount owing after 3 months is: 

            
3 2

3 5000(1.015) (1 1.015 1.015 )A M= − + +  where M is the monthly payment           (1) 

 

(b) Find the value of each equal monthly payment M.       (3) 

 

(c)  How long would the loan have been repaid if the monthly payment   (2) 

was $200 per month (answer to the nearest month).   
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QUESTION 31 (4 marks) 

At time t years after it was purchased the value $V of a car is given by 
0.525000 tV e−=  

(a) Find the loss in value of the car during the third year.                (2) 

 

 

 

(b) Find the year in which the car is losing value at a rate of $100 per year.              (2) 

 

 

 

QUESTION 32 (3 marks) 

If 2tany x= , find the values of the constants a and b such that  
2

2

2
2

d y
ay by

dx
= + +               (3) 
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QUESTION 33 (3 marks) 

 

A company’s logo is designed using the curve ABC,                (3) 

as shown by the shaded region in the diagram.  

The curve ABC shows part of the function 
24 3y x= −  . 

This curve is reflected along the x-axis and the lines  y x=  and y x= −  

to form the rest of the logo. 

 

Calculate the area of the company’s logo.                  
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QUESTION 34 (3 marks) 

 

The discrete random variable X has the following probability distribution: 

 

 
 

What is the range of possible values for the expected value, E(X)?               (3) 

 

    

 

 

 

End of Paper 
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......................... ···-······---·····- .. a 2 _ .. ~ 2._o., -+] =' .ib_ .. __ _ --.······-·······-···-··-···· .. ····- 
··········-····························-···········-Q/: :.~-- '2 CL- =:-.9 .. _ ":= 0 --·· ··-·--·•··•···· ····· ·-··-······· .. ································ .. ···-··-····•··•· .. · 
···················· -··. ···-····_(°"~:9 J..(a.± . .lJ_ ~.-o .. _ _ [-~ ~~en~ J 
........................................................... Cl = -1. ITT .LL.== :1 ·-·-········-···-····• •··········-··•···· _ . 
....................... - - ·-···-·-········•-··········----· &!\$.~R. ~..... $_·····-········ 

---···········----········ .. ··--····· .. ··-··-- .. -J tn5 ····· .. ·-······· .. -··-- _ .. _. __ 

Q!. Le,.~-~ .. e··-·--· .. -· .. ··· .. -·. ·-·············-····-··· _ ···-· ~·-··-··········--· ··-······ _ _ ·-· 
--Im 0 D · ·······••-·····•···· :;.;· •········e.· .. --.•-· .. ··-·-·e_ _ - _._ __ .. _ .. _. __ .. __ . __ - - .. - .. - - -•········-····-·-··· 

-•I 
11")5 · 

............. - :::., C -:-::.-- ! - . -··. .. . -· .. ··-··-···-- --····-· ········-·-·-···•·······- .. -· _ -- .. -··-···•··-·· 

··•······-·-······ .. · .. ~·····-·5.- ~.· J _ . ., ._ _ _.[.)J._ .. ~~-~~~) _ - -•··-· .. ··-•····-· 
............ ~ ~ tr ·-·-··········-········-·-········· ·-········-·····---··· .. ············Ausw.~m..- _ ···-···G·· . 

. tJCru r::C'::-C::mtr ttOO ' 

... G9 J ~.~~.?.1- ~~.-~f_.>? -~:~~····~~~ ~ (6j. 1) 

........................ =.f.(i.J ~f..~~.~~ .. ~.·-·q:.:::9!.f.1/J. .. _ .. y.~.<:®. ~.~.::.L /6 ,-/) 
·- .. ·-········•········ -±.1 .. _ Y.~.9J. .. i.t.:?l~.,~~~ .. -.ef . .1_ .. _.1 __ coon:h.o.a.i],._.U,Q.cmno,Q,3 (h. . ) . 

···--·•·-······· _. ..ANs.w.~ •·•-;··· .. ·· C . 
~ ['13 s~o.~t-s.;} ·········· .. 



._Ql O . ··-··•·-•··- tt-= <~ ~.:x:.s•,n..x.,. ··········-····················-····---··--·-····•--··. -·-··········-············---··--·-·--··--··--·············-· 
I I;::::~-):_ 

...... ·····-· ·-··· _ ·······-·······-· ······· ·-· Y. ············ ·······················-•···-·· .. ······ 

. U I:= -e_- -:j__ ·····-·················-················-······-················-······-························· .... r-••··--·. -··-·····••·•············--··•·-·············•··············•···· 
L v-= s1nJC 

·······•········-···•~ == ··-···· ~·,.ch:L + o..ul:3" Ld.Q · ·-··········•-······ ·····-·····-··-·····-·········-········· 
-;:L , <J. 

............................... _ = - -· e _ 6ff),X + .e c.mi ·-··················-··-············•·········· ·-········---··-················· 
...... ·-·······-···-·•· .. •···.::: ·.e~ x .. [.Lcs:),:r_ .. --5·1.n:) .] ..., , .. ·-·············· _._ .. _ _ __ . 

· .. · tv1U\.T-P .. _ w~ cro~-S1()X =0········-···[~.= .oJ ··-··-··········- .. ······ .. ~:~· 
0D -:x -:::: s·, n.:x_ -- .. -- ······ ·• . . . UDX LIDX . .. . 

\ ~-ku)x. . ··- 

······-····•········ .. ···············'············ .. ·············--········-··· (X_ ::::. __ .1 ... j ..• ~ ····-···-··-······-··-········-···············---·--···-···-····-- 

- f M,~ ::s_~t, ~~800A _C\_4=--•_.p_ : 
................................................ - 3 -9 · .& . /--· 4 .- .. 0 ·-··•· .. ·········'····-························-· . 

4 
-·················· .. ·········•··~···• .. ··-- .- .... -00-0-10-. ···o·: oo r················a· .. ···· ··1--.,11· 1-sj ···,. ·p- ···•·•-·· .. •···· 

. . 5-rr 
···························:···:·····~! .. ~ .. =r..J? ~ ~~ ~ ·························•-····························-···•················-· _ 

ANsw1eR , C. 
•-• • •• •••-•- -•·--·•••• ••• -•• ••••-• •••••-•-••--- h••n•• •••·••••••••-••• OOOO n ·---··••··•·•••••O••••••••·•••··•·••••••·····••·•••- ••·••,•·•··•••••••• ._, ••r•rs-rr•••:r, .. ,, :¾'!A:' , OOOO OOOOOOOO ••••o•ou 

·············································································•····• .. ···-····•··•·Lb.9 s~q,n-\'sJ -••··········•······ 
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Student's Name: !Yl1t1ZJ.{.~'s, &W\11\1\€ .. J,d:r, Teacher's Code: NHM PPC MXF FEY JPN 

QUESTION 11 (4 marks) 

The elevation of a tower from point A is 23° . 
From a point B, 100 metres closer to the tower and on the same horizontal level 
as A the elevation is 50°. 

A 

(a) Show that LBTA=2T. (1) 

. .lY:.~. 5.~.11..\ lJ~ ~-:: .. '.~~- ~~.3~.~~:.\~~ . 
, ~1~ ... • .. ~ ~J6 . . . .. ; . ; :- J. ~. ;-;: . ·' .~ ~ ;;: ~-~ :;..;- .. +: :t ·:. -~ n-. •• ~ .~ •• 

~o...b. ✓ 
(b) 

l00sin 23· Show that BT 
sin2T 

(1) 

·--~a-~~--~~-¾~u:-·:: ~'.q--··· . 
···~····"··· .. ,,. , , ,., •• ,, " " •••• t . 

• • • • • • • • • • • • • • • • • • • • • t ••• -~·.: •••• ~ ~. :=: ..•. ~~~ .. 1:-..\® ~ . 
• • • • , •· ••• ~ 1if ,, •• •· • , ..;_: •• ~ --~,.., .: C +" ~ •· - . 

(c) Find the height (h) of the tower 
[Give your answer correct to one decimal place] 

(2) 

$:t\--\ ~'t - .................................. , t3;-;-T'""". ·······7····················•················ 
····••f•t• ~, ~""·••.o\-••····• .. •· ,, , , ., . 

~ -:::. tS-n; )\A.. co -=- ~'-- . ~ 1""" )l.. ~ ~ ~ 
................. , ,,, .,.,,. ~ ~ , ,. !r, •••• " . 

. . . . . . . . •· ?; ~ ~. ·, 9 l ~ -~-r.) ·v . 
* --r~ 'G~tfn,i ~ ~ 0¼$~!.~ 

w k (j\-. -~---~ __ ,k,_' -'-~_---_.S __ ' P_ag_e_S_(!-:-( 24 



QUESTION 12 (3 marks) 

The table below shows the marks out of 40 for nine students on two tests. 
The tests cover similar content, but on one test the students are allowed to use a calculator, 
while on the other test, calculators are not allowed. 

·,,.. Stu dent ,,·' A :: B C '. D · ' "i, ··:: F :1 - G ; H , · I , 
U,! ~ fl I ' :I" ·• J : 

f 1-~-,. a-l-:u-_::._-~f-(J:- ........ -~l-lo-~-e-d_ ...... !x_)_._ ~-·,._ -~-- \s"~-~---:'l"'-}-0 ~ __ .-~
6
-4:-'7•+.-.::- .. ~-:- .. - --+,J-

2
-1,:-"---t":.:. _-_-r-_: _,·jr-; -~--~--- --T'."~-! ~-~--• , _ ..... ,<-: .--t:-----1 

Ii· _ Non-calculator (y) i 12 '.; 14 .. . l. 
(a) Use the marks for students A to I to find the value of the Pearson correlation coefficient (2) 

between the marks x on the test with the calculator allowed 
and the marks yon the non-calculator test, and the equation of the least squares regression 
line ofyonx 

........... A.t~ w.~.i~--~--~--~-~a--~~-~ . 

.............................................................. ,, , , . 

...................................... ~···~·· ,,. , , , .. , . 

....... f:.: G.¥,: .. ~ L~.«- .. ~---~~~-~ . 

. . . . . . . . . • . . . . . . • . . . . . . . -~· ?;, • ~ ~ .. ~ .. -::r .. ~ ' ✓· . 
(b) Student J scored 25 on the test with calculators allowed but missed the non-calculator test. 

Use the least squares regression line of yon x to estimate the mark of student J (1) 
on the non-calculator test. 

. - z,s i-:!-- tJ·lt>.x.~+&- ..... ' ' •• ~ •••••. - •• t •• - '....... • ~ •• ♦ t •.••• f " " It.' " ••••• * • 

• • .. .. • • • • • • .. .. • .. • .. • • .. .. • • • • • . • .. •• • • ::- ,1, ·*- 7· . 
~ cSo~ lAl1f' (}.~ ~-tt:.e.._, ~ ~ ecJ_~h-r' 
fsr~s rebnm· 
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QUESTION 13 (8 marks) 

(a) Find the nature of the stationary points of the curve y = 2x3 -3x2 -12x + 2 (3) 

-.x.~ ½ .............................. .,. .-- . . e . ~ ,:'. ::\ a~- . ~ \. ?-; I:~ :-:!. 
~ -\rs' _ 9 / -:.- - Lb ~t) O)\}J,.j · ... i ... :-;-;-;-: ,. .. ·6 .-: .-.rr." •••••••••••••••••••••..••••••••••.•.•••..•.••..•••...•• ·v 

. b\.<?-k.~-. . 
,, If 

... -~· ,;:.\[$. -~-~ 1, .. .-~ .. --: .. !ct::-:~ . ..... ~. J.½\-~t. .. S';~\. :~.<:t~0 .. M'°" ·3 ~>" 

.... ~.~~~::'?.?f~ .. ?~;l ~ . u. ~ ~\ Y\I\A ¥ u...s. . 
(b) Draw a neat sketch of y = 2x3 

- 3x2 -12x + 2 showing the stationary points (3) 

\\t\ \.N . . ~ . ....................... ,, . 
l:-\ / ~ 'KYY)t-){.__. 

,.. r 

and the point of inflection for the domain -2::;; x::;; 3. 

~ .. ~.~;~. ~-.~ -~ ~ .. :'?.t:~~~. ·~0- -~. ~:;":-.°';,fy;-_. ~. ~ .•.•• 

··o·::!~ ... ~.~--lli~ .. p:$.:.~.~--~-~~~- ..... 
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(c) Given the graph of dy below, on the same graph, draw a sketch of 
dx 

a possibility for the graph of y. 

(2) 

lo~\<~~~ 

1. · 3 f't--.S, ~ftA~e..c..: --~2 
(S">'\,"k....:X.:--~1-i- 

6 · \ v\-H: oJ.r X.:=- 2.... -2 

~ f iJ-l ~(t. C -9 
-12 

QUESTION 14 (3 marks) 

(a) Find the equation of the tangent to the curve y=✓25 -x2 at the point (3, 4). (3) 

(Write your answer in general form) 

.. ·0 · . :'; . C:o-.;;: :-; 4: ~:.r,:_- .. 

. ·J '.. :c. ·l ½2:r:: :x ..d. >:-: .-:.~~- . 

......................................... , , 11 , . 

\,ti ~ -X- ... / 
• 1 • u· t ♦ • ~ --· ♦ t 1 1 t t ff f • • •" •" ~ t • t • • • t • ·v· f' •Pt♦ t II.•*♦ •. •_.•• t • ♦ t t t 11 t • f c • 'II f-' t • t • •. "f • •, t •, • • ♦ •, t., ♦ 

\l 2-~ --x}- ·····••t•• , , , .. .,. ,t, ,., , , -., •• 

. -~:t:.. :=:-. '. - • ? , ?-: . :-2 ✓.. . 
~x..=-3 "-J i.---s--9 Lt-- 
...... ti'• •••• ' , •••••• , •• , .• ,,, ••••••• , ., ,., •••••••••••••••••• , ... 

. :. . · .. -~ .¥-:. ~.t.w. .- - ·O· :-: ~ - .cc .. ~-~~ .:e:) - .. - ..... : .. - ... - - ... - 

............. ,· •·6 :--: .':t =:- .• :-:~ •• ~1/. -~ >. ♦ •••• ' •• ' •••••••••••••••• 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~a-.:-:- .. \_~- .. ?.' .. -:. -~-~.t-J' . 
; ~ 5, ")(.. + ~ - ~ =- t) C \ \A. G ~.ft~~. 

✓ 
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Student's Name: Teacher's Code : NHM PPC ,.MXF FEY JPN 

QUESTION 15 (4 marks) 

( a) Differentiate y = (In x t I with respect to x. (2) 
••••..••.•.•.•••••••••.••••••••• .:..·')_· ••.•. 1· .•••.•. ✓" . 

~ ::c - 1 (ln::x.) x :- 
........................................ ·~: ~).f?P ~~~ . 

-· I -k ····················-.······~--·.i.:·····✓·························~c. . 

. . . . . . . . . . . . . . . . . . . . . . ' .. ~~.~ ~ ~. ~)- (~.0. .?.~) ~ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A .. W~ .. ~9f:\.~ . 

(b) Differentiate y =(x2 + 4) tan 3x with respect to x. (2) 

·M · ~· · · · ~0: ~ · · ~ · ·~iri;1 ·dQ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ~ · · ~ ~ ·~)?. ~r· 4 · · · · · · · · 
...... :~· ·i_:~~~-~· ·~. ·~3 (~~~:~· ·~;~;~_~·~· - Ll 0✓_-;. 'ix.· . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ) -~-- [ V. .-.. iM3...'lJ . 

. V ✓ yl '= 3c.•d3,x_ 

.................................................... ~. ~-~· .ooe'.\e... . 
QUESTION 16 (2 marks) 

,r 

2 

Evaluate f 1- cos x dx. 
0 

(2) 

............................... '.JI ,.' .. ·······.' ········ ' . [' ' J 2 
. '' ' . '~ .. '~. ~ :-. ?! ~ .~-- . Q .. ' ✓. ' .. ' ' ' '' .~ C,.P...f:f. ·j . tn f:~ue"'"" 
.............................................................................. roQ,f~S . 

. . . . . . ~- [l J . ~ .. ~ '. .~. :I. .) . : . (q .-:. ? _Ir). q_ ) .-.J . _ _ 0.--~~('q~q .. 

.. ~ -~·:·.· .. .!. ···/·· ···•··•· ······· ~ S.~~ . 

. . . . _ ro <=?-..O.'?--: .. \.,. h-.\ e 

.... ··• .. , ,. ··········· , i., .. . .. ,, ······~f.~f.S. .. }0~rc:'hf""\:J 

... ~ ~P -~· .<; .. ~ -~--· .. ~0. .. thJ~ .. : ···r ·· 
"I:-r '.:s 4- de...fi r-.. ,I~ ,n f-e,fj ro. I . 

'l..l 'h-,~( ff No U" I f-S 
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QUESTION 17 (2 marks) 

The function y = f (x) is continuous for all values of x. 
The following is known of the function's properties. 

(2) 

• When x <-1,f'(x)>0 and/~(x)<0. 

• Whcnx>-1,/'(x)>0and("(.r)>0. 

• /(-l)=/'(-l)=/\-1)=0 

On the axes below, sketch the graph of y = f(x), labelling any x-intercepts. 

QUESTION 18 (3 marks) 

Solve the pair of simultaneous equations: 

✓ s°'"'~hCJ'\CI":j 
'f ,e-t' 

c...0rv'2... o...'c' 
".)c..,-:::.. - \ 

(-\,o) 
(3) 

log2x+log2y==3 (1) 
log, y==2 (2) .)\- J"Y'\O.<"\'j s~v~ce> \e,c) 

.193.2. <r ·l ·~ .. J.. . .. .L ~".'/.Lµ,Qcv . 
•·••································:•················;·····/·····•························ , 

. _/_oj:x, .~. ~. 2. .. ' .. @ .. r<o'.W. ~ ~- "::.:.::x? ' ~ ). ~-C?-~ ~ C..\.o..>~~~: 

.. · 1002.xf~d··········· w~ ~::f'············ 
?Qi:jt : : :: : ;:r; 

::::::::::::::;J,::;:2:::::::✓:::::: ::::::::::::::::::::::::::::::::::·.:::::::::::::::: 
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.{ 

QUESTION 19 (2 marks) 

An arithmetic sequence has first term 29 and a common difference of -4. 
Find the sum of the first n terms of this sequence, calculate the least value of n 
for which the sum is negative. 

So .7. ~.[2G-:t. (n~: ! ).QJ _ . 
. . . . ~ .. 2. . .Css .~. fr:>.-:.1.) .. -: .1] . 
. . . . . ~ .. i. [:-58 .. ~·.1. 0 .:: .-:1~1 61.>'. 0. ' ' . 
.. . ~ .. !i .. [b.2~-~0 ] ~.~ 0.-:-. !~ .. · ✓ . 
.. . ·--~~ .. 0[ n. .-:-.2o~ / hQ..o.. +~ :~-. ne~.w. .. f\ :=-I£ 
....... ~ .. q.c◊.1.~ 2.:).) ~~ ~~? .. ~\ ~ ~~r 
..... 0.~.0.1- ·~-~..(tQ.1) .. , ~: F::~~ .. ~~·-·········\S..~ n9~ \ 

'fjooc) '2.r\~""' . 

(2) 

QUESTION 20 (3 marks) 

Shirley uses her car every day. Sometimes, she needs a few attempts to start her car. 
Let the discrete random variable X represent the number of attempts needed. 
The probability function for the random variable X is given by: 

fa 

/'(.\' a.r)•·.)!,,(X ~.r·- 11 

ti 
.r , 2 .. 1. 4, 5 

for all other values of.r 

16 ✓ (a) Show that a=- .Q.., (2) 
31 a + ~ -+ :§.t- -+ '2 + ~ ::: 1. 

·······~··~·:·~·'·~~~\.:· t~.~ .. ~ .. ~ ✓ ~\~:~~' ......... ~~:s:.-~ .\- · .CL.: 'ti (o,, Wj w.Mtd). .. . . . . . . . . . -\-h,s 

(b) The probability distribution table for the discrete random variable Xis shown. (1) 

" .ll 

~ ~os"c-­ 
Shirley claims that after an entire year, she needs an average of two attempts to succ-e~fully 
start her car. Calculate the expected value (correct to 2 decimal places) . 

.. ········· 1;:;b:). :· t; ;t,P.~'.Llz;:2-)· ·;·(3·~·t')' ·~· .(4. ·;)t')'·~ ·(s x} 

............................... --:.H. ) ( 31 _. .3.1....... -..11 ) 

✓ 
Saint Ignatius' College. Riverview 

t)ot{ \-- Co('ca~-\" ~C)~ c_<:r'\ 
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QUESTION 21 (5 marks) 

Complete the table of y = 2x 

The table gives the values of y = 2x for x. 

X 0 2 4 6 
y 4 16 

(a) Complete the table above. 

(b) Hence, use the trapezoidal rule to find an approximation for f: 2x dx. 
(1) 

(2) 

~..__,. · !\QIP .. W.~<?.--~ .. \ ~ .. ~'"" 
'o (' o.c..V...e..\-s c..o r re.. c..-~ 

• • • • • • • • • • • • • • • • • • • • • • • • r • • • • • ~ • • 

~~ \\ ,i r--cr K 1. 

(b) Use integration to evaluate f
0

6 
2x dx (write your answer correct to 2 decimal places) (2) 

~()... 

~'J~ ~;: : :Jt~~[;f(~j:d;.: ::;: : if~~1 :;:~~ : ::::::j~~ 
ef• • • \,, .. • • • • • •, •., • • •, • • • • • .. •,, • .. : •., • •. • • • ,0JWQ::t. • l. • • 

~( ~C:, . 

,<'~:.::~ct~:]: :::;:::::::::.:· :7.S:~~ 
~.':J ·.- ·1:; ~.5. .'.~J .. f?....S 
~~:. >•~2LtJ~ "-":~~ 
\"'%r~~-~:J· ~ .. ,~2 .. L.2.~ .. ~ .2~ J. c 

a ['-'.)~~ ~. ·-;t.J· :'7 ~, . 
\(\1 2 ln2 
·············•·····································.··············7· .. 

=: 90.rgq (2dp) 

Atoe..'" NO U ~ \T 5 
Saini Ignatius· College, Riverview 'jou're_ f'Ot f;.r--.d\..,-....,~ c:~J"\ 

MQ.C.._ '· 
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Student's Name: Teacher's Code: NHM PPC MXF FEY JPN ----------- 

QUESTION 22 (3 marks) 

The graph is a function of the form y =2cos(a(x+b))+c. 

y 

0 

-1 ·· 
I 

I rt I I 

.. -- - .~--~ 
Consider the equation of the function to determine the values of a, b and c (3) 

~~c--~---···-·· ..... 1~-~--*-1/ .. --- .. [~.=.: ... .\ .. (.7------ 
Cl - ~-11 
". •' t .-.,. .. , "... • •• ,. • , .. f'.,;,. ' .. !I ••• ,.~ •• ,. ,. ••• , II' ••• ~ f ••• ~ ',r • ., •• " ..,. 

Ct·~·½ 1 / 

QUESTION 23 (3 marks) 

At time t hours after 12:00 am, the height h metres of the deck of a boat 

above the level of the jetty is given by h = 2 cos ( :; t) + 1 . 
(3) 

Find correct to the nearest minute the first time after 12:00 am the boat is level with the jetty. 

2 .~9>..:df.J ~.~ . .':-:-.~ ~ .. ~~ ~~-: .. .tJ.:R~~ 
2._ 0.'??.. ?,.-l-. ~- -~- i · / · :=. . .1. h IP .. •:".'!:":". .. -~ .1?:: .':'~ ~- 
M u--t- =- - '1... .. ······~·~-·-~··~---·~·················r·:~··.+c=·r4··~·,;··~·~- / 

-- -- .. -- - - .. - - -- - - ~ - -- 1?::, - - ij!•"1 .... -- - - -- --- - - - - .. --L- .. - -- - -- - -- .. :J . 
. . . . . . . . . . . . . t .. --: ..... (:. . ··)· .. ~ .;. ; ! •.••••••••••••••••••.•..••••••....••••.•••••••.•.••.• 
. . . . . . . . . . . . . . . . . . . . . . . . \ \ '/' ' ' ' ' . 

'v ,. 
4 · ib 1t k~ LO ,,..._,_ 

--~ •••••, ••• •••••♦• • ,., ••••,•••*I.,.-..,.• t ••• ,,,_..,.,,~ ,,. .. .,"'f'tt ••••• ,~_,~,.. tfl• ....... ., ..... Ill••••·+••••"' w 
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QUESTION 24 (4 marks) 

The students in a school were surveyed on the number of hours of sleep per week. 
The results were normally distributed. 
The survey indicated that 95% of students had between 42 and 54 hours of sleep per week. 

(a) Show that the mean number of hours of sler week is 48. (1) 

~ f._::- .. ~~·~;~·--···~.c1~J '~ ~~.~~ .. 
,;-z_ •. • , .•• .'?.': e .. "..~~-~:-::1.~ .. ~Jl's- : . 

(b) What was the standard deviation? (1) 

4~ .~ 2-0- .::::. 54' 
••••••. ' •••••••••••• t ••••• , ••••••••••.• , ••• ·:t.:.•~· -:...:-0- ......... --_..... ........ ....,-:- • ., •..... /: . 

. . . . . . . .. . . i~ ~ .. -~- ·•·.' ~ .-~ .. -~-. -~·~--::-., . 
(c) How many hours of sleep per week would a student have who recorded a z-score of -2.5? (1) 

-. ~ JL-A, 
.,,e;;- c- 

........... , ')'L :..: it~· . 
·-2 .t;_;" = 3 

............... )' , .•• ,., ,. ,.,!l" ., •• , t, ,;&: , •••• ;., •• ~ •••• ~ 

. .-~.~-·~- -~---~-~- ~-~ ·1~··: _. r .. / . 

. . . . .. ~ .. :': ".i:~:5 1.<1-: •.. l~~ :~. ~~.c.1 . .L . 
( d) What percentage of students would have indicated they had between 51 and 57 

hours of sleep per week? 
(1) 

fJ1.' 9•1' .. ,,.,. ••♦1t"o♦•tt•i•tto,9eti••• .. t--•••lt'ft••• .... •• .. •f•••••••••4J•Vio\♦~f••lf♦•♦ 

..................................................... w: k~ . 
'10~ 

z.s~~\ ~ 
z_ Scor-<..- ~ 3' 
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QUESTION 25 (5 marks) 

C 

(a) 

The diagram shows the cross-section of a cam ( a part in a car engine), consisting of a semi-circle 
diameter AB, centre O and radius r units; and a sector ABC with centre B, radius 2r units and angle 

0. The area of the cam ABC is _!.. units2• • L. 1--- ,A,_.i........- 2 }. -e- ~- cir~ ·, _,_,, ..... 

'L /.· ;\2. A::; "-~ -~ ½ 0-:> e 
·~ =- ·t_ ( 1t r~ + 4~ ,,__t:D 

\ ·== 1\ r 1. ..t-- 4 c-----e .................................... " ' •· .. , . ,. ,., .. " .. ' .. ~ '" ,. ' . . . . . . 

1- nr' 
Show that 0 = 2 4r 

✓ 

\- Ti~"l.-~ 4 ,"-~ / 
.... ',',, " I! i ••• ,., ••••••••••• ,, _, ••••••• 1li •• ". * .. ~ •••••• "'tr •••••• ,I •••• ✓• ·• "' . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fr: . ~- ! -~- ~~ 7~ :.~ -::~.:. 4,1- 

...... - ~ , • ., ••• ,,.~ ~,.-. ,.., •• ~ .•• , , ,1 ••.• 9,., 1= •• , ,,, ~ .. 

(b) Find the value of r ( correct to 1 decimal place) which gives the least perimeter of the cam. (3) 
"\ -'?> f =. -½,.. ·:z_•,f.r- ·t- 2, ·\- ·2.r 9- ? ' -=- r- 

·:.. .:]'r. ::t .. 2.r. .. :t: .. 2!:~. \ -"ttr-"L. ~ .. ~ . 
\ Ar"L 

- 
1 1,,:k ,r-::;;. 0 · 3·1--t- \ ... 

~ • .1J.c. • .~. ~:.. • ±. __ \ ;_;(""': • • • • • • • • • • • • • • • r .. ;,·· ·; • • o ..... '.
1

~-,~,·.:; 0 • • 
0 
• • • 

0 
• 

0 0 0 
• • 

0 
• 

0 
• 
0
: 

0 
./ 

u ·· '1-- j_ -\ Jr·:: :,, - V ~ .. } .c ~ r:-- .. ·.\ .. ·.i.-!'" ~ .' .. .i.......... ' . 
=- _1~} +-'Lr-+ "tr-\ / 

• ..... '1 • • ., • • ♦ II I • • t • • • j t • • • ♦ • <I' ,, • • • O • • ♦ ft O • • ft • • • ~ • O • • • • " • • <o • • • • • ._ ♦ O< • • • •· • • • ♦ • ♦ 1" _, lo o • I , ., • • • ♦ • ♦ • .. lot • 

~ \q ,Of;SO. -· 

• .Ji: J.. -'1. ' p j\ p ~ J..:.. :t. /2. ~-:. -~. ~ ~':':~. ' .. '. ?.. 9. ::": ~ .~'::~. :-:.r .. 
·1i' j__ I 

-=._ 2. ·+- 2_ - 2 r-.,_ • .. 'V'--\,-""';__.,J"""' OlC.-;.i;r1 Wi-;1- 
... ~., ~, ., .., ,,. ,. , •• 111, .,,. ••••• $_,, ••••••••• , ,. 

~ YI-,")...;,__ klv f''-::=-o r--~ 0 · 'J·, ~ l ...... 
._L ·::=.··$ .. ~··········•···························•····~····················· 
:; •• _ .. --~. :i-: ¼. .. . .. .. . . .. .. . . .. . . . . .. . . .. .. .. . . .... ~ &1~.J--~ :r.'J.. . .... 
, ,_ ~- .. ~ \-.':1: /.. . . . . . . . . . . . . .. . . . . . .. . .. .. . . . . .. .. . . . . . . Z.~~ ~ 

..... o,. c..r~ · - ... o· .,.'- •1jj_ , '-- r __. •- :.> ' -.. IP #' # 
........... lj , •• ,,. ~•-'I"••··~·" 
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QUESTION 26 (3 marks) 

The continuous random variable, X, has the probability density function 

f(x)=_!__sinx for O:::; x::c;n-. 
2 

(a) Find the cumulative distribution function. (2) 
?f_ ···% ;·~· ·1. J· .. ·~,·~·~· ·J~· . 

.... ~ ot•· $ ._ o1;••·- ~••1t ,. .. 

0 
•)< 

:: : : : : : : : ~: ::t.l~ ~~f J:;: :: : : ::: : :: : : : : : :: (: :: : : : : : : : : : : : : : : : : : : :: : : : :: : : : : : 
:::::.-J. LO>')'(. ·- - .i Co~Q . 

. . . . • . . . . . • • . . ;!.. .....•....•...•.. ~ ..•....•....•.•.....••.•••..••.•.•...•.•..•...•.••..•..• 

·~ . .') -::; J, - ·½ CO) '"}'1- 
.. : .~--. · · · · · · .7. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · -~-\:G-'. · ~- -~~\v~t~+: :· · · · · · · · 
.. A·· ~· ·, · . .:..:.·c.:;;.-.;,i.· ✓- . 
. . . . t,) , . :-: h. . . . . . . . . . . . . . . , . 

~··•········•·f••·~-··· .. · .. --·••t••• .. •· , ,. •• ,. ., "" ••• ., 

••• -~ , ,# ,., •.......... ,. •••• t, .,..,. , ••••••••• - •••••. "'" . 

(b) Find the first quartile of the distribution. (1) 

l - un-yt. ~ o ··JS 
.............. 2 ' ,. 1" ~ 1 . 

.. . . . . .\. .:-: .. ~:>:~ ~ 9 .. -~ . 
- M·)'\,. -:=.. - 0 .r-- ·· ······ ······~·~···~-····~·--;········ ········ / ~~;~;··~~~~· . 

• ,.~···~,..,.~ i,11•~,, '!. 1· , y. , . 
\ ~ ................. ·{· .. ~ · .:t... . . 
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Student's Name: Teacher's Code: NHM PPC MXF FEY JPN 

QUESTION 27 (4 marks) 

A teacher surveyed .his class of 24 students about the subjects that 
they have chosen to study in the following year. 

The results indicate that: 
• 8 students chose to study neither Physics nor Chemistry 
• 8 students chose to study Chemistry 
• 12 students chose to study Physics. 

A Venn diagram showing this information has been drawn below. 

Chemistry Physics 

A student choosing to study Chemistry is event 1. -"!"I 1- ) S ·R v-1\ -~ (2) 
A student choosing to study Physics is event 2. I rr~c;:1= _ ~ i-ftS-T .. 
If a stu?ent is chosen at random, . [ -v "f 'tY<A ~~?=~t, 
determme whether these events are mdependent of each other. 11 ,<r,'\ l,J ~ ~ c:: ,./\,,, e, F n 

'\1/ '\ V ,~ --r:1c a ... t v • ..) (>L > 

~ ! ~~. ~.~Y.~1:~!?.~~ 0. ! f. v. ~~~~ ~ .'· ?.Ci~. 0. -~ J. ~ .. f.0.} j?.{1B) . 
. ~! f «~~~~~. 0 .. ff.~) :. .. p .((0:.)., p..(.P.l_,.\ ~.~ J?~ .~?~. wQ1 rE 

7l - JL 12. Mt: A Pl+)(....Q...)c,f'!-1 '1 ;1 
/ - 7-<...( x -- .... / -tt ~ . <:, 0 N ·17.--h .S J &~ .. {> {;; .. ('\. -~ ~)'. -~ }' z.>( J m e.d . 

. . . . . . . . . . . . . J . . 4 

... !!l.?1? .. ~~~ ... v~.~ .... &~J··~······r·.C~~.0.f.0.t~ .. ~ 

::::::::::i::::ii;~;.;;:::;~::~::i.f~;x.;:c:::::::::::~:~: \/ 
111___---,~«. N 4--TE . r~Tf~~~ .. 'i :. 'i.· ~;: .. -~:. 'i',' ·c· ·c ~.·,· ;~· \;L:\ ·~i::i; .. ~ .. ·~,·~ .. ~. },~ . 

. . .. .. . f .. (c. [. J. .. ~ . . . . . . . . . .. •.• ._,., " ( .. ( ~ ! . . . } -----.-- ·>--.-- f ) L 

............................. ;_i,· .• f:'. (//-\I· :. 'ij : ... ·t- ·"' .... T) ... i. ~ 

...................... - ~ .. -ri. :~ .. r-.'•i .. .I .-.: ~.
1
·.: -~.~.rt:.'~:.::-:: .. :·.:. 1 -- 

,,~--. , l, I 
\!;I') ·- 1 

(a) 
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QUESTION 27 (continued) 

(b) The entire year group is given the same survey. 

The results indicate that: 

• the probability that a student chose to study Chemistry is ! 
. 3 

• the probability that a student chose to study Physics is 3_ 
5 

• given that a student chose to study Chemistry, the probability that they chose to study 

Pl . . 3 1ys1cs 1s - 
7 

(2) 

Calculate the probability that a student picked at random has chosen to study Chemistry or 
Physics. 

_________ Y(n~. _/ ~ )';: __ ~- I ·: __ \ . -_ ..... ~~-~is .. _ 
... N~ P..CP.~\_ .l ?-.~).. :--: P .. f 0 0 ('.JA (~?.~.~.~. ~ f-:~ TY. . 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ .. f. .. ~:<:.~ ) R.u.E ;Sfcr:.N 

::::::::::::::::::::::::::.:::ru:~:0:?hI~:::i.::::::::::::~r:~:~-~ 
j,.- -, W'rm- [I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ ·.r: . 

. . . . . . . . . . . . . . . . . . . . . . . . .: .. : .. .r. (. {!.l.t D C,,Y., ~ .. •:: .. -F- X. . '?. ./. . 
J- ✓ 

or?-- ·1 ......... ·:·: .. f. r~:·. J. ·Pt;'.·~·. 7· (c~~ .. ;· r {_; ~-~. ~ .. ~· k. 0c~· .... 
. . . . . . . . . . . . . . . . . ~ I ) ! ) (J_ -1- .. 

✓z... \ \ . 
..- -v y - ..:--- .. ·/. ········································~••\•··'5······1········::; . 

····························································u··············7··········· 
~ (o2,_ Q C°IE)J 

·············•·:••·····················~---········· ,.~ . 
,vc; - l~q- oil 
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QUESTION 28 (6 marks) 

A particle is moving in a straight line with a velocity given by dx =-6 sin (2t), 
dt 

where x is the displacement from the origin in metres and tis time measured in seconds. 

the particle is initially at rest 4 m to the right of the origin. 
£--- 

(a) how that e displacement of the particle is given by x= l +3cos(2t) (2) 
. ) ~ - (o ~ ( 2-f-) 

••••• t t ••••••••••• ' •••••••••••••••••••••••••• t ••••••••••• ♦ •••• t •••••• ''. ~ f •• 

I _;;;·:.~\~·f:~·,·~~'(i~)'~··d· w. "t·~·:;T·✓· .. 
1,-t-A-JJ I ••••••••••••• J , , , . ;t:v~-~~ . .'.t..~J".~}.+-:L: .. V. :'., .. xcc .. :??..~.6-f).~./.. 

. · t~o '1'l ,-:::, +ll ·r=& <LMu k~ 1. •.•••..•••..•••..•...•....••....•.••••..•••••••••.••...•••••.••.••••••••.• 

C~J[~ .0. :·.: .. ~. ·:-~. ) .. ~'?. .( "!-: f:) ). ~. 0 . 
(b) Show that the particle comes to rest again when it is 2 m to t~ left of the origin (2) 

. and t = Tr seconds. (]) -G) 

.... V::.~ .t.v. :., • ~. 0#.. (}..~) ~ .9. : ::· .. ~.:- . .I. t?. .~ C if) ~~~~t~ ~ '::\·./j·Ci.f .:°·°z ·; .. ·: · ·: · = .. ~ i :,(~ ?/ 
················/··········t'····~;··t~··;;·l ;;··'i·~~-j;··k, 
· · · · · · · · · · · · · · · · · · · · · · · · · · · t -;0~;· i )~i: · ~ · ·~· ~·2~-it · · · · · · · ~~· ·c~fi ·: 
····························································~······················· 

( c) Find a_ tim~ whet~ the particle reaches its maximum speed. j (2) 

_ clx_ W~at ~ this ~u~feed? /DO M fyNL/ [:; C2vL4Tt= ID c;J1 .}oO, V- .,_._._ . .--:-: l:? G .. ) . 
~: ~· ·~· .. ::: ·i~·. ·~· 6f )° ,u.S~~ Jr~. :;r ?x!\ 
.... a 1 ~ -J 
.M . .w. .. ir;:1. ~~· ~~~:~ ( :·; ). ~: · ·o · · · · · · · · · · · · · · · · · ·~ l~·~ .. i · 1 · 
······························L~-··~~-f~>·~:;.························~··~·M··;;·:: '/ 
.................. _; ·: 'j°f.:;;,· ·{~·. ii{ ; .. d{i : . :· . 
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QUESTION 29 (4 marks) 

4-c-lH '>t- 
1 ..L L,t C ,c. (2) 

....... J .. ; ... {; -~~-, --~. ·~· ~.; .... ~- >n+i·~~ ·~i· ~:Q· ;~~~· . 

....... ~....... ·································· , . 
,.[) v \/ 1---- 11+£- $--t, P::> ST 0l,l Tt o ~ l S 
(.N r-- L,-..1 (-f-'A- I If> A--·1./ $ .................. ·.;~·: .. k ... ~· "i'~~ :;;_·:. f: ·, ·7·. ~~·. s~j·~~~~·~. ~ 

................................................ _,..,.,,._........ ......_. ,,.... Jl 1.. 
L ·i,. lM V$T '5EE 11-\-f' °C 012.R.EC< 

-~ 1 ( A- C(i\)2Xr I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , . . 'f. > H"'f . ·'c_;;~EC: \ \ 
Sc, N.; . ~L .. ;;:;- f - 1:"' '>(__ a,;? .. H.1/1-,~~:( F.R"-"'1 V.LA) 

~ ~ .. "1:1:ti.?. .. 1:-.l. t-:l.1:? !.~ · . 

Je
2 l-lnx 

(b) ·2.--Use the result in part (a), to evaluate --dx (leave your answer in exact form) (2) 

re. 1- /,,v,('. ,tr -=: _re)_-' :___ t~x __ x ~ ,,Ly · f r11-x.) ~ - 
Je'. :1-. : . r>.~ ~,;: ?t>:- 0'.: l'.-. . . . . . . .. . . . . . . +<-'fat ~l f (l1 l 
.......................... ~ .. [~~ ~~.~.:~~~ :.01. . 
~: -~-~- .. &.~~~-:.!~ ::i ·. f i IL.~.: <J.C. ·z·.... .. .. .. . .. - 
~~~-~:'. ~··t~n.U~;.. t' . 

~ ::t✓. ~;~ :i;,:::: ~:: 1;:: (~:~f::): ~: :~: (~~:):::::::::::::::::: 
~~1·~;;(!~;~ ~~(i~ ~.~.J.~.~(-1--) . 
ri_:t/~:·~::: ::;:: ~.;(F-: :~:~):: ::::::: :: ::::::::: :::::: ::: : 
~-~f~~~,-J'S-"'····::-: . .c.~ .. \l)··.···································· 

t>~/l(; _ A~i') t+A-NDL~ll::: G"\. 2 _ \ ✓ 
i I ~0t:.::LL · ,... 
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