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SECTION A — Multiple-choice questions

Instructions for Section A

Answer all questions in pencil on the answer sheet provided for multiple-choice questions.
Choose the response that is correct for the question.

A correct answer scores 1; an incorrect answer scores (.

Marks will not be deducted for incorrect answers.

No marks will be given if more than one answer is completed for any question.

Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Question 1

_—
The period of the function with rule y = tan[mj is ID - %/ ” /L'f"‘

2 oo — %
A 1
C. 4 i %
D. 2z ]
E. 4 "

Question 2

The graph of y = log,(x) + log,(2x), where x > 0, is identical, over the same domain, to the graph of

A. y=2logerJ {We/xx 2 )
B. y=2log,(2x) _ /7 2
N = :

C. y=log?))
S B

D. y=log,(3x)

IN THIS AREA

o

E. y=log,(4x)

Question 3

Ll
=
o
=
A
o
zZ
(@)
(]

A box contains many coloured glass beads.

A random sample of 48 beads is selected and it is found that the proportion of blue-coloured beads in this sample
is 0.125
Emm—

Based on this sample, a 95% confidence interval for the proportion of blue-coloured glass beads is

o LR S > 2:1.94. pz0.125

B. (0.0465,0.2035)

C. (0.0018, 0.2482) - r ]'F"‘ P
D. (0.0896, 0.1604) 2 V—r
E. (0.0264,0.2136) e

) J-zs(l-9.its
il i e
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Question 4
The maximum value of the function 4 : [0, 2] — R, h(x) = (x — 2)e" is

o e - Craphy on Cult

(2,0)

af=
o

® M =

D.
E.

Question 5

Consider the following four functional relations.

Q) @D f@FTE (@) =16

The number of these functional relations that are satisfied by the function /: R — R, f(x) = x is

A 0 Plxy = - )= -t i) » 2
f{,_ga. = =X, Q[-x‘): -2 -l =X

O\
[ SO P

T p 2
D. 3 G’(,,)_\, = g
E. 4 . -

QL) = x
Question 6

The probability of winning a game is 0.25
The probability of winning a game is independent of winning any other game.
If Ben plays 10 games, the probability that he will m&ctlf_/o_wm is closest to

(A. 0.1460 | &

) - 2"
B. 02241 n- 10 pb :
C. 09219 N e 3
D. 0.0781 P(x= LQ = g (0.25)
E. 0.7759

= P hg99 .

SECTION A — continued
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Question 7
The tangent to the graph of y= x

The value of a is

-
C 2
OB

c 2
"2

D. 2

5

E. —~

2

ax2 + 1 atx =1 passes th1 ough the origin.

”Vi Miﬁl ’% m 0/ - g?(’L" .7&{‘/’

L” I

(;{,% 5.

o et R

W BT L
|- a
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Question 8

The graph of the function f'is shown below.

_})
A i - J
| {i- jfﬂ{;/u,ﬂ/g Gty Z’?’évfz‘rr,"éf ¢
! & : ey il
; Gl e -
VAT
The graph corresponding to /7 is
Com—
A. y B. y
A/ I |
L e i
-—————————-a —————————————————— // i
a » X
b x |
C. ¥ D. y
A : A |
i > x
= “\\
(e 5y =
A
—>
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2021 MATHMETH EXAM 2 6

Question 9
Let g(x)=x+2 and f(x) = x> — 4.
If A is the composite function given by 4 : [-5, ~1) = R, h(x) = f(g(x)) then the range of / is

;:: E_;g a(l’jCl)) = C)r 3 »‘f |

t 115

C' (_31 5) § T
D. (+4,5] g”/’ ﬁ*fﬁ- qc I~ “f"')

R S e

Question 10 (4" q)
Consider the functions f(x)=+/x+2 and g(x)=+1-2x, defined over their maximal domains. .

Th imal domain of the function h=f+gi f N - 0’——"."':/ <
e maxi ain of the function 1= f + g is &/ﬁm_f(x) &5y . et |
P . = ;, -2 9- m ’
A, [‘2= 5} af:"’ﬂ’? GGl — X B e b '7"'*‘; ""T,‘ o |
LN z 3
f=1 .'?!./' 0 . [-v ‘
7 / ’ o |
cTxlr = e
& L T |
,%ff“‘ I’(, = !
bd f { ;
i ) e (=B z
m ‘
& |
Question 11 ]
a a / i ; \'7!7:" / az‘? J o
if [ s =k then | (37 +2)d s (. 3led+ 95 T do > |
. 0 i/ i
2 1 1
A. 3k+2a ol P il |
B. 3k 3 f\',.-, ﬁ(;;)rfﬁ. o e - |
: T s L |
. o 7
C. k+2a 2 ﬂ 4 jL 22 [ o E
D. k+2 o+ E. ,}'('7 |
E 3k+2 5-‘/-’— 4 L DU, e Y _.( .
ZZ/L" 2ER o)

Question 12 2
For a certain species of bird, the proportion of birds with a crest is known to be = F = f/{

Let P be the random variable representing the proportion of birds with a crest in samples of size » for this specific
bird.

The smallest sample size for which the standard deviation of P is less than 0.08 is

A 27 UP) Le-0% .
B. 27 J
P . 1Y
550 | BOE ¢ pe0%
43 \ 4

Cele - Sole ( Nn»3zs = N»3%

SECTION A — continued
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Question 13
The value of an investment, in dollars, after » months can be modelled by the function

Vi s g
> :1 ;ﬂ;&é{éf@g &{flz’»c«'ﬁ”&f”‘ /fé/o%? j%’A/;

£ =2500 % (1004y ) -
perG &

wheren € {0, 1,2, ...}.
The Aaverage rate of change of the value of the investment over the ﬁrst 12 months is closest to
A, $10.00 per month. n-=0 n=17z -

. $10.20 per month. 3 fﬂfr}‘) = 2500 0/ = O O x(1-07 § )
C. .50 per month. e ; et

= 2627 67575 |
D. $125.00 per month. 2423, 4 75 | - i
2:676%)9- 2500
E. $127.00 per month. /grt l?djé: ‘.____.__.-.-L-*-——-——--——»
| 2

&

1p 7229

\\

Question 14

S|

A value of k for which the average value of y = cos[icx = —] over the interval [0, 7] is equal to the average value of
o —

y = sin(x) over the same in{€ 7

\S)

/] P

1 I g ] T\dx| (
A - s /élz«*") = z(:’z)a 5%
p 4

Y B 21 |

1 Ca&;—-}? '){[/,@
c. -

4

1 k_ﬁ |9
D. 5 . - /L

1

2

Question 15

Four fair coins are tossed at the same time.

The outcome for each coin is independent of the outcome for any other coin.

The probability that there is an egual number of heads and tails, given that there is at least one head, is

o 2 g |
Fr( 2H
L T N
Pr(?. - ) ﬁ’*%&ﬁ’/
= o)
£

_________‘_____._—--—--_

. |
i

B.

Jw W= o

X

0y

[
=)
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Question 16 G tn Qo 4k @ téfi—f/ - :
Let cos(x):% and sinz(y):%, where xe{%, 27:} and y E[%T, 2%} sert () +073%) = [
The value of sin(x) + cos(y) is 2 3\ 2% T v
N\ ‘Im(:».)-?( ?) zf g t & [‘j) = (‘
' : i+
7 ¢ Z - B
M[?L)f«%{ :;f lers (1)' lf;'7
A 1”;/
/ j/ai\ AP I g [ L
Zw (3 - 1Y 4;\,2}4’/9} (95 L‘j) i ‘l/""")’
/:(Jlf (E-;,.;{Z L) = % h
8 4
D: & 12
% o ‘L% i ‘7// = -%//
g = (2 b9
. s ‘

Question 17

A discrete random variable X has a binomial distribution with a probability of success of p = 0.1 for n trials,
where n > 2.

If the probability of obtaining at least two successes after n trials is at least 0.5, then the smallest possible value

ofnis 2/ o g
A 15 o9 ‘{v‘t | e/ Z) Z 0+5
B. 16 ‘

G Nalbekl \ -Pe(x<2) 2 045
i (}L't Zﬂ(L":ﬂ
:? 1z ,?

IN THIS AREA

E. 19

" TR AYE Y
po(%20)+ [y =] ) €0 o

) 0 A n Bl v 05 5\9
Uiy p. 4 Dl ved] & \
Question 18 [¥ 01 x0-
Let f:R—> R, f(x)=(2x-1)(2x + 1)(3x—1)and g : (—0,0) > R, gx) =x log,(—x).
The maximum number of solutions for the equation f(x — k) = g(x), where k € R, 1s

g: (; Cyl; ,3 Of/‘ﬁ%. (/’('L) a/ j(/ﬁ\
C '

* a0 6 e Ll
Corn j ?/& b, %A

'.M

=
O |
1
.

s lw
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Question 19

Which one of the following functions is differentiable for all real values of x?

A C;ﬂéhamwéscg%gtj;gy
J/“W/ 5414,’57%{4/ je. Gowk j’ f‘ﬂﬂA?{?

¥ %<0
x)=
A, J(¥) {_x o)
x<0
o o’
—x x>0
i ﬁ{8x+4 x<0 x
: Tlax+1? x20 . ')é . / é
écﬁft sl szx (. ‘%’(7’?%//’ % ¢ ny(z'é .
" ()= 2x+1 x<0 :
: lex 1)2 x20
4x+1 x<0
f(x)= ,
@x+1? x20
Question 20
Let 4 and B be two independent events from a sample space.

If Pr(4) = p, Pr(B) = p* and Pr(4) + Pr(B) = 1, then Pr(4' U B) is equal to

pin) =€ felt') 21

[ ,""4/' /uz?l»{ Jprl,zz ; =
5 fulan ) = feln) oo
PX\F%

:
A)

&
ol

ﬂ04uﬂ)~*ﬁ@ ) +6-(8)-f~ (A" 8)
(P + P (- - ¢?)
'/OMD):"{#{"

:ivﬂ*ﬂj

mWn@;ﬁMkﬁ'

w1 L.

—

= (1 Jf\;f’
> (- P’

END OF SECTION A
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SECTION B

Instructions for Section B

Answer all questions in the spaces provided.
In all questions where a numerical answer is required, an exact value must be given unless otherwise specified.
In questions where more than one mark is available, appropriate working must be shown.

Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Question 1 (14 marks)
A rectangular sheet of cardboard has a width of & centimetres. Its length is twice its width.

Squares of side length x centimetres, where x > 0, are cut from each of the corners, as shown in the diagram
below.

hcm

IN THIS AREA

-
]
1
—_
— - ~3:
L
- m e m ==

* oy Te—— =2 —) T

The sides of this sheet of cardboard are then folded up to make a rectangular box with an open top, as
shown in the diagram below.

Assume that the thickness of the cardboard is negligible and that V), > 0.

_________________________________

w
=
=
E
O |
z|
o
(@]

S0 — 1
A box is to be made from a sheet of cardboard with 2 =25 cm. ~

a. Show that the volume, V., in cubic centimetres, is given by Vo) = 22(25 — 2x)(25 — x). 1 mark

.\Vf.t’cif.f.?ff (

'Y

.

( 15 ~3f__,) (’15' = LA

.;!
~
Q™

x) = (502 (25 -2) 9

o0

(16~ ) (25 2%,

SECTION B - Question 1 — continued
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State the domain of V..

s i
20— Q’f -
AP0 I

Find the derlva‘ﬂve of ¥}, with respect to.x. o c:rj( .

_— fwf 2

} 2 af ~«<r’(’7¢f: f’/d /')
= 2 (b ~150 x 4 éL:z’)

Calculate the maximum possible volume of the box and for which value of x this occurs.

\,/f;:zL = ,
Cﬁ;’ g), w€ ( , \_ é 5

e iy ",‘—- 74"_' ?;K [7 = x -2
8. = 24 25J3 — 9 f/: NS \:Bﬁ s M e
- o é - & o B (/
X .ok % A7l

v u“é M’a l"g mﬂcﬂ,
wa /3

Waste minimisation is a goal when making cardboard boxes.

o r--——;"a’w waéliv {7@6@{ aHNEY

1 mark

1 mark

3 marks

[ oz 75-250 gl

i Ol

Percentage wasted is based on the area of the sheet of cardboard that is cut out before the box is made.

Find the percentage of the sheet of cardboard that is wasted when x = 5.

2 marks

_ /_I,&! ar - % 1
h=25 = Ylul w  5px 2% =250 an ) -
e ; 2 2
oy =) Bre o cal m-{.é v b X5 =100 pm
o _ I\t ~ 00 x100 -
9 250
) N — B = -
= €4

SECTION B — Question 1 — continued
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Now consider a box made from a rectangular sheet of cardboard where / > 0 and the box’s length is still
twice its width.

f. i. Let V,,, be the function that gives the volume of the box. i l/ 1 ‘gﬁ"z/f// L :«ﬁ T E { v F /) |

State the domain of V), in terms of A. /P\' 1 mark

. 7 ’/ |
Vipe = C 2h-2)(h-22) 2C . Domeunt h-1x20 =3 55z |

¢_

ii. F 1nd the maximum volume for any such rectangular box Viox» I terms of h. 3 marks

. 24~ 15
v6 L :f? ) ] \/ o - ZJ"I -2 J”Lﬁ)(/ l"”*—“
Ve = lZor-FZZ;—fZ c =0

* — - — — i
- _ s, ; . . i
i L. 7
!\}D}l’.’ i _ J’§ y _/[_’1 3
Doy ttted A m —
Ty - . E .

. Py o 2 f‘ - 3 h
3’.: ’Lj)g ‘\ o

- £ )

g.  Now consider making a box from a square sheet of cardboard with side lengths of & centimetres.

h ‘ P
Show that the maximum volume of the box occurs when x = e / “ 2 marks
< S—
- - - #
v,j{i,ﬂ% . i { o= Lx ) N B - - .
! TN BT . N
 —= 250 447 - gnx- ﬁﬂwu’l 220
' ! 2 PR, *
Mo whin V =0 f? -2 RO
£ e & F 2 yof 4 —-— /
0= (2 2 h -ghx ~ZE P
; fL h , . = 2. )
71 ¥ ) ( h
n ey %, — -~ e
wyb b Voman x € 0/ -
Vmwitid s
\
= i

SECTION B — continued
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Question 2 (10 marks)

Four rectangles of equal width are drawn and used to approximate the area under the parabola y = x? from
x=0tox=1.

The heights of the rectangles are the values of the graph of y = x? at the right endpoint of each rectangle, as
shown in the graph below.

Y
A y=x?
(1,1)
< |
Ll |
o |
< |
P x |
0 1 v |
L |
a. State the width of each of the rectangles shown above. 1 mark =
i z|
b |
b. Find the total area of the four rectangles shown above. 1 mark Lll_J |
i p ¢ |
b= i 5 k(5 4 (R hxl = |
R |
¢. Find the area between the graph of y = x%, the x-axis and the line x = 1. 2 marks ;
) |
/ L7 - S ':L . 6'( 2L F
9
3 7! e
g L J o
a g
i B
- e B i
< B 2
i
-
- 3

SECTION B — Question 2 — continued
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d.

The graph of f'is shown below.

Y
8
e — e 6
L Il
7,
/ o
P x

)
pproximate J‘ f(x)dx using four rectangles of equal width and the right endpoint of each
rectangle. - 4 E

1 mark

/Z/!f ,/'

" A’s/ﬁw ? ﬁ% 2 4 //4 m/,,/( (-
‘(/»4/6 Vfé’(—(’/é MM z‘/d — L’ﬁ%&é)@

' n / /) ; - >
I é’a]lﬂw} F()'r/ an RPEA we .’f,'?f,ffé-'( 2ghoré The 1€ .

SECTION B — Question 2 — continued
TURN OVER
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Parts of the graphs of y =x* and y = Jx are shown below.

| P:&ﬂ*éj ((l -
A | a-l bl

1 _ (g & T-
| lo(a < | ! J
F= Vx y=x* |
| -"
| l _
[ <
1 1 L —» x | Ll
Py r’;: 0 1 f
%, =
w “‘*”\ <
e Fmd the area of the shaded region. 1 mark (dp)]
¢l g 2 2 ' =
ﬁ?@fﬁf_ e J‘;-,} v AR ):/) = ’f - L
— K : . . -
f.  The graph of y = x? is transformed to the graph of y = ax?, where a € (0, 2].
Find the values of a such that the area defined by the region(s) bounded by the graphs of y = ax* and
y =
. : L. . = 1
y= Jx and the lines x = 0 and x = a is equal to 5 Give your answer correct to two decimal places. 4 marks o |
Iy : i |
Fom ¢ . When o = | arip = % ) : . =
-,.'-f . /’1./ % //:_, )
oler frssofpliles - - N . =
r—— o
0 Ca K1l Lsas 72, Z
I & { i 3 it 7~
\,—d . - o 2 Yo
) g @f" - 9«_3‘--1)0(2’- =3, el ot Inlysectec o
(;g,{,(/ o B 2 Y .r.;i_ o
o | Ve s ax a2 *
) - ﬁ‘,{
((?l‘ } -‘-53 X=q 2

ZOT & "_

N\

T B 4 TR WAV

et
?

\

Uy

L= (1%
/ffL Co w#ﬁg&”’% (;/ fﬁ//w Crff//’ 'éuzf Ze C//&’“’ Gy
iy bt need b Sy /ﬁ/é,,/liwé/ﬁ %, it /W/é,g;f

ﬁu:f" ¢ 4ye. fht. ,,?/ﬁ,,.//w, -y SECTION B — continued
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P i i
Question 3 (12 marks) = ——T—/_f”_f_"-_
Let g(x) = log,(x* — 1) —log (1 —x). . ;
@ € |
a. State the maximal domain and the range of ¢. i — 2 marks
2 ; P o .
: ) % ; : - &
% " /> C I = o) & ‘_}ff‘%ﬁ\?ﬁ P < - I i C"["M/ 8 f)
& s A .
2L 7 ! KKl Erz;;_ A, R] ;
b. i. Find the equation of the tangent to the graph of ¢ when x =-2. 4 \ 1 mark
=0 |, dy_ b= y-0 = ~1(2 O
M= 5,:) = xH v ,
’ - i7 = - 7/_// i /2.- .
af,ai ] o= *wf - <
¥ Lul
ii. Find the equation of the line that is perpendicular to the graph of ¢ when x = -2 and passes s
through the point (-2, 0). 1 mark <
P Q:..—-r-" I’ / /j/ = m
Ma= = @
! - (. =
Let p(x) = e —2e*+ 1. A Z
Pty = (2&-2) e £
c¢. Explain why p is not a one-to-one functlon | 1 mark
) =0 ey x=0 %r Mf/hfd/a /waf' sl al (g)/ o)
(1) iz - 9% t /) :
e ) N st ome.
Pl & tve J
d. Find the gradient of the tangent to the gTaph of patx=a. 1 mark

I
)

i = F/":’ = (7{ -] &
5 -
A = L = (/ r: 2)e

x |
-
I—
(@)
\
(@)
o

fdr"’?% q(f.’f-r ol / 'ﬂfﬂ el ct fAt/;/ ur’/ / ’//7’ /ﬁf fe ausl e ”H‘/
bereilire = Clesdoinn = Lume "%M M{ |

il p‘/w / ) .
6{4450’/)5 Lo W éq [;L—l) A"i"v(_,! 7&.) Z/ ?,/).

/A,W‘?r.'xd’a/

SECTION B - Question 3 — continued
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The diagram below shows parts of the graph of p and the line y =x + 2.

Stown. Reol gyl gé:f,’

X
A

by 7 X = 45H =/45°

The line y = x + 2 and the tangent to the graph of p at x = a intersect with an acute angle of 8 between them.

e.  Find the value(s) of a for which ¢ = 60°. Give your answer(s) correct to two decimal places. 3 marks
ol . o ! X [ o4
 Ple) = lantes® ple) = lLenlbS
g\ -6 _ . 0 - A I /,/— o @
(pe%-2)e " Zlanips”  (ze -2) € = lon / 45

ez =0t

f.  Find the x-coordinate of the point of intersection between the line y =x + 2 and the graph of p, and
hence find the area bounded by y = x + 2, the graph of p and the x-axis, both correct to three decimal

places. 3 marks
/ ; —27 - GI o
/,/géwfﬁ/w . ‘gl R < o S O S
o :fz; )
(_mmfjm/ 250 ) -
=050 X
o " g 7 N\ 7 Y,
4;”«;’1’:7{ = ( % + ‘Z‘) {352-.):1 .; \ ( e — t f)dfgc Cﬁé
- e Joeasp S

= [-03%

SECTION B — continued
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Question 4 (14 marks)
A teacher coaches their school’s table tennis team.
The teacher has an adjustable ball machine that they use to help the players practise.

The speed, measured in metres per second, of the balls shot by the ball machine is a normally distributed
random variable .

The teacher sets the ball machine with a mean speed of 10 metres per second and a standard deviation of
0.8 metres per second. =

a. Determine Pr(W > 11), correct to three decimal places. 1 mark
F % o \ ’ ‘ i 3
[‘_;‘-y,-;f./'./ P i ( W il | \ - Q_j" |05 @ 4 fj
T -
py
' - 0o[06 _ _
A < |
L
b. Find the value of &, in metres per second, which 80% of ball speeds are below. Give your answer in o
metres per second, correct to ope decimal place. 1 mark <
1 r e . - |
G p(w<k)=0-8 k :,1é’~f:z73 4
h \
The teacher adjusts the height setting for the ball machine. The machine now shoots balls high above the
table tennis table. <
Unfortunately, with the new height setting, Mdo not land on the table. £ = &< =3
Let P be the random variable representing the sample proportion of balls that do not land on the table in
random samples of 25 balls
¢.  Find the mean and the standard deviation of P [ 0 5} % U a){, ) 2 marks

=

b(,o) Pz 0-08 sz(fﬂ —

e

R —

™

d. Usethe b1n0m1a1 dlstllbutlon to find Pr(P >().1), correct to three decimal places. 2 marks
P> 0u1) = fa(i5 201 =0(X> 2:5)
g ()r/ X > 3 ) - vdz‘i{”—" . (HJ"?

— o

8
=
fo=
o
z
o
(@]

SECTION B — Question 4 — continued
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The teacher can also adjust the spin setting on the ball machine.

The spin, measured in revolutions per second, is a continuous random variable X with the probability

density function /. Jff 3
500 T 2% ‘L
x
o 0<x<20 2
500 % r
- i
F@=122"% " 0<r<50
750 1
0 elsewhere
Find the maximum possible spin applied by the ball machine, in revolutions per second. 1 mark
; & L =y,
g@_’,ﬂ b‘§ ax O, //;,//‘L _i}'!/[:/fi!i, e 9 é I S
2 marks

= (0:5-04) 20+

Find the standard deviation of the spin, in revolutions per second, correct to one decimal place, 3 marks
sfzv X ) [y, 5. 7L
- Nwe— A £ Ape— S - 323 = 2
//i = :“ For/ B S L il )/, 25y KX “?il’),, LDd = & I
/4'1
0 e T Rt o
1y : 70 \* = y ( ) ?fl . L N j
i e .,) ‘;—, l),,, I S . A - j S ————— i =
= "E—.
= / B S
({950 5z : -
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h. The teacher adjusts the spin setting so that the median spin beco 30 revolutions per second. This
will transform the original probability density function fto a new probability density function g .

X -¥r -
where g(x)=af | = |. L ) w £ 50
g(x) f(b} fca,), Sie PS8 £50,

Find the values of @ and b for which the new median spin is 30 revolutions per second, giving your
answer correct to two decimal places. 20 £ % £ 5 2marks :

| %Y
a (se |
3(3&') -a / ('pr’) — (75z7{r [;ﬁ 2006 & x L 500
Median 15 wilhés
| _ dormeer
fr POF -r,m,«ea wnidsr Ho bundiirm = | Wt @ o
/}.’/ = X 66?/75 4 Wibt &'- f

N~

<.
':
o i
!
=
b

[ 3%, b4 ‘)f)éf ¥ *up :
Cile
Fm/f@afé% _ﬁ’ W/'M- ﬁlwéctaméf =05
fqp'}u{/ﬁaﬁc ;&/Léza/bf (%’0-%-‘2) 1
05> a ’((7052 0 )X 575 g
o ct( ol -30) (50— 7 | e
il bw oo = @m@né) Ic_a
" " " / z
;2-5’50 Q- 0:75 & Hed \ =N
b= o - |-327. | Y
NGl o . = £ j
5050894
l°1"r

b ”“‘?W
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Question 5 (10 marks)
Part of the graph of f:R —> R, f(x)= sm[?_j +cos(2x) is shown below.
Y
A
- ) 2 -
Fa' = 1 A \
—7T 3z
P x <<
—4 \ =3z / —2r 0 \ T j 2z 4z Lul
o
i ) 4
h T
—
=z
a. State the period of f. 1 mark —
G : ! . W |
- |
. - . x |
b. State the minimum value of f, correct to three decimal places. 1 mark ; "
el = e FRLE B
4?'4 L o
f{;‘ A 'L/fffu’yc— i y > |
M AR |
. » . o
c. Find the smallest positive value of A for which /(7 —x) = f(x). 1 mark a
I |
h = 2T
b Bz g i, Bos Tonalell
n!&?,(:?‘ ; RZA 0. 75 | ,7 — LA p Jg IJ e A7 )
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Consider the set of functions of the form g, : R — R, g (x) = sin[fJ + cos(ax), where a is a positive
a

integer.
d. State the value of @ such that g (x) = f'(x) for all x. 1 mark
u’ 7‘7'41/»-!_ {,A""i ;,{,f, Ab"'( ] Q’ =< f/j_.
e. i. Find an antiderivative of g, in terms of a. i i 51444 (oot } 1 mark
[L I lj/ /Jl//.\/,?; afr C,: "
zf, — L 1
w/vf
/7 i " JJ{ - B o -
ii. Use a definite integral to show that the area bounded by g, and the x-axis over the interval
[0, 2an] is equal above and below the x-axis for all values of a. 3 marks

LK

o+ 5)-(-a1Z)
-~ L 4+ AL _
L/} ;

/T’ el alrve ’«74‘%“/ s / S/~ U — o[5S

[W" [ 9{3 r&ﬁ (M)] dz

7/1,«/\ [ ﬁ ox ) }
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f.

Explain why the maximum value of g, cannot be greater than 2 for all values of @ and why the

minimum value of g, cannot be less than —2 for all values of a. i matk
i X oL B wa
-1 & i«w[ﬁ)f\ N terslan )l | 7

Find the greatest possible minimum value of g, | mark
Weee a=] G, = Sn(o) Tl O pin  -1Hlg e,
L B _ ’:jﬂ, < gfm[ 2) + Cos (23@) waf =722
2=3 95 - 4u(5)45(x)  mim 1644
a <t 9q- (Mr«‘('f'r 5 4/&:35(4*> i i ’7“? l
9 WZM, 45 csille i il Qq = [z

C

’\““"'{}“: Q. L)’-‘»fi é&bd, ~ é!”//fi Jf«:i a:-m{ p; § LA

Lot mﬁf f/{f: | 753*6,1:/:';/ ;
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