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SECTION 1
Question 1
Answer is D
Worked solution

The range is given by [5-2, 5+ 2]=[3, 7].
1

The period is given by 2z =—,
4 2

Question 2
Answer is D.

Worked solution
Using CAS, the range is (-, 2].
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e To find the range always draw the graph.
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Question 3

Answer is E.

Worked solution

For f(x) to be defined, x> K, so the domain is (k,x).
And Vx—k >0 , S0 the range is R".

e Ifithelps, an arbitrary value of k can be chosen and then a graph produced.

Question 4
Answer is D.

Worked solution

Using the chain rule for y = g ( f (x)), %z 9’ (f(x)x f'(x).

Now f (x) =sin(5x) and f’(x)=5co0s(5x), SO %[g (sin (5x)] = g’ (sin (5x) ) x 5¢os (5x).
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Question 5
Answer is B.

Worked solution

The graph is a tan graph with a period of % that has been shifted to the left % units.
Checking using CAS gives
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Question 6
Answer is A.
Worked solution
f(3)=27-27=0
f()=1-3=-2
f(3)-f@) 0-(-2)
3-1 2

=1

Average rate of change =

Average value of the function is %f x* —3x* dx = -3 (found using CAS).
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e Be careful! Option E is the answer to the average value of the function—this is
easily and readily confused.
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Question 7
Answer is A.

Worked solution

For an inverse function to exist, the function f(x) must be one-to-one; i.e. for each x value

there is exactly one y value.
The graph of f(x) is

e For the graph to be one-to-one it must pass the horizontal line test.
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Question 8

Answer is D.

Worked solution
Expanding the matrix gives

£ Edit Action Interactive
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e Ensure the equations are first re-written in the form

Ox+0y+z=1
-IXx+0y+z=2
Ox+ vy +z=5
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Question 9
Answer is C.
Worked solution
Using CAS gives

£t Edit Action Interactive
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Question 10
Answer is E.
Worked solution

A suitable way to do this question is to choose an arbitrary value for a; e.g. a = 4.
A sample graph would be
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Owing to the condition that u < t, the gradient is positive for x e (oo, u) U (0, t).
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Question 11
Answer is A.

Worked solution
For this approximation h=0.2, x=9 and f'(x) :g\/;
So f(9+h)=~ f(9)+hf'(9)

=((9)3J +O.2x%\/§

:33+0.2><%:27.9

Question 12
Answer is A.

Worked solution

Rearranging the equation y =1-2sin(3x+ z) gives ;21 =sin (3(x +%D

!

Soy=2 1 and x=3(x'+£).
2 3

Therefore, y'=-2y+1and x'= g - %

1 Vs
X = 0]|x -=
The expansion of the matrix in option A;i.e. T L]} =|3 |:y:|+ 3 |, gives
0

x'=§—% and y'=-2y+1, as required.
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Question 13

Answer is E.

Worked solution

X ~ Bi

E(X)=np=20
var(X)=npg=12=20q

So q:%:0.6 = p=04

n=—=>50
0.4

Question 14
Answer is A.
Worked solution
D Pr(X=x)=1 =10a=1 ..a=01
E(X) =Y xPr(X =x)
=1x0.2+2x0.3+3x0.1
=11
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Question 15
Answer is D.
Worked solution

The transformation represents a reflection in the y-axis and a translation of 2 units up.
Operating this transformation on the tangent line gives
y=2(-x)—-5+2

y=-2x-3

Question 16

Answer is B.

Worked solution

Using the given information
[ foodx=4
=F®B)-F(-4)=4 @

So [ (f(3x-1)dx

_ %(F (3(2) -1) - F(3(-1) - 1)

=2 (F(5)-F(-4)

==(4) (from equation 1)

W|lr Wl W
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Question 17

Answer is C.

Worked solution
Pr(G'|G)=0.65and Pr(G'|B)=0.3

. Pr(G'|G) Pr(G'|B) 0.65 0.3
So the matrix is set up as = :

Pr(B'|G) Pr(B'[B)| |0.35 0.7

Question 18

Answer is C.

Worked solution

[fU)] -2=(e"+e7)* -2
=e”+2+e7% -2
=e*+e ™
= f(2u)

Question 19
Answer is E.

Worked solution
71-50

Pr(X >71)=Pr(2> ):Pr(Z>3)

Using symmetry, Pr(Z > 3) = Pr(Z < -3).
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Question 20

Answer is E.

Worked solution

First, choose a value for 6, say 6 = %

Using CAS gives

£t Edit Action Interactive
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Question 21
Answer is E.

Worked solution
The graph of y=—log,(X) is shown below.

0 (1,0)

By choosing a value greater than e the x-intercept of the tangent line to the graph is negative,
which means that option E is false.
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Question 22

Answer is E.

Worked solution

A graph of the general curve looks like

a—b+

So for f(x)<O0, then a+b<0; i.e.a<-b.

e Ifithelps, choose arbitrary values for a and b to produce a sketch.
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SECTION 2

Question 1a.

Worked solution

Mean = J':O[x X %e(f‘l)}dx
Using CAS, we get

17

@ Edit Action Interactive
23| o [ sime 5o [ v [ 44 ] ¥

i

a0

Mt [[Line | = [V | x [ »

Math2 | mm | .. | i | %=

' Math3

dm

dm

m | Lo Ln| e | lim

L Tri

>u—g (R0 [=]|[®E]| &= | 0=
ar

: abe gin | cos | tan g t

“Tvll *+ B2 | Ok |ans | EXE

Alg Standard Real Rad

(i

This gives the mean of 5 years.

Mark allocation: 2 marks

e 1 mark for writing: Mean

" —(x-1)
:_[ (Xxle 4 ]dx.
1 4

e 1 mark for answer of 5 years.

Copyright © Insight Publications 2014

SECTION 2



18

Question 1b.

Worked solution
~(x-1)

Median = m, such that_[ —e * dx=0.5.

Using CAS to solve for m gives m = 3.77 years.

& Edit Action Interactive
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Mark allocation: 2 marks
—(x-1)

o 1markforwr|t|ngj —e 4 dx=05

e 1 mark for answer of m = 3.77 years.
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Question 1c.
Worked solution

var(X) =E(X?)-(E(X))’
= [7x (x)dx—( ["xf (x)dx)z

v o1 -(x-1) s 1 —(x-1) 2
= 2”@ 4 - T 4
L X e dx (L xe dxj

Using CAS, this gives var(X) = 16 years.

2 Edit Action Interactive
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1
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o
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16
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Mark allocation: 2 marks

—(x-1)

: © ,1 0D 0 1 DY
e 1 mark for stating var(X):L X Ze 4 dx—U xZe 4 dxj .
1

e 1 mark for answer var(X) = 16 years.
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Question 1d.
Worked solution

—(x-1)

Pr(X >5)=j:%e + dx

:% (Found using CAS.)

Using CAS gives

@ Edit Action Interactive

Bl H?"H:::llﬁimpll'_b“? v ]U ¥ |

L. 11K 4 - "
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Mark allocation: 2 marks

—(x-1)

e 1 mark for stating Pr(X >5) :J':%e 4 dx.

1
e 1 mark for answer —.
e

e The answer requires an exact answer, so be sure to have your CAS calculator
in exact/standard mode. A decimal answer, no matter how accurate, will not

be accepted in this instance.
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Question 1e.
Worked solution

Y ~Bi[n:4, p =Pr(X >5)=%)

E(Y)=nxp=dxi=
€

o |~

Mark allocation: 2 marks

e 1 mark for identifying the binomial and the parameters.
e 1 mark for answer E(Y) =g.

Although not explicitly asked for, this question also requires an exact answer.
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Question 1f.
Worked solution

22

To be operational, the television requires at least two switches to be working; i.e. Pr(Y > 2).

Using CAS, this gives Pr(Y > 2) = 0.4687.

@ Edit Action Interactive
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Mark allocation: 2 marks

e 1 mark for stating Pr(Y > 2).
e 1 mark for answer 0.4687.
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Question 1g.

Worked solution

N ~(n=12, p=0.468662)

Pr(N =7)=0.1666 (Found using CAS.)

Using CAS gives

2 Edit Action Interactive
“ﬂ;[&.“:}:z Simllll‘_"“&‘ v]{;i- v

hinamialcnr[z, 4,4, %]

0. 4686620691
bmomia]cnf[z, 4,4, %]
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0.1665703721
R

Alg Standard Resl Rad ¢

Mark allocation: 2 marks

e 1 mark for recognising the binomial with n =12 and p = 0.4688.
e 1 mark for answer 0.1666.

e To answer correct to 4 decimal places requires that your calculations be
carried out to at least 5 decimal places.
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Question 2a.
Worked solution
Let 4ay/x —x=0.
So 4davx =X
16a°x = x?
16a’x-x"=0
x(16a*-x)=0

x=0 or x=16a°
Sincec#0, ¢c=16a°.

Mark allocation: 2 marks

e 1 mark for setting 4ay/x —x =0.
e 1 mark for c = 16a%
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Question 2b.
Worked solution

fa is strictly decreasing for f.' <0.
Using CAS, we get f'(x) =0 for x =4a’.
So, it is strictly decreasing for x € [4a?, ).

@ Edit Action Interactive

‘i) b [leasme] e X[ T
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§ B
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Mark allocation: 2 marks

e 1 mark for finding x = 4a°.
e 1 mark for x e[4a* ).

e  For strictly increasing/decreasing conditions, turning points must be included.
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Question 2c.
Worked solution

26

Atx =c, x = 16a”and y = 0 (as determined from part a).

Using CAS, we get f'(x) = 2a—\/§.
Jx
—(4|a|—2a
At x=16a’, f'(16a2)=—( [ -2a)
4lal
:—1, since a > 0.
2
So, m=——
£ Edit Action Interactive £ Edit Action Interactive
1] b [l simo [ [+ TSV T | 2o [ia]sime i o T [ T
2a—vVx _
sulve[—ﬁ —U,x] gl | 2. zr_\l"_l w=182"2 4
X
{x=1-a%} —(4+]a]-2-a)
Zra-vVx - aJa]
|x=1Ga"2
S Vx : ~(da=2a) / (4a)
—(4+|a]-2+a) _1
4-|al 2
0 R [ v
Mathl | [ipe | ™= | vE | = % Mathl | [ine | ™= | vl | =
Meth2 |nefine| £ | g | i Math? | nefine| £ | g | i
Mathd | covec|asiv | © | (=2 1 || |\ M®[sove|asiv| * | {2 ] |
&«C b T I A I | &*C ST I T I O I |
Yar Yar
fﬁ—msz-a&z.ﬁ—msa-#z.
vl += Bz | Oy | ans | EXE vl = | Bz | O | ans | EXE
Alg Standard Real Rad | | Alg Standard Real Rad {11
So equation of the tangent line is
y yl m(X Xl)
y—O:—E(x—16a2)
1
=—-=(x-16a°
2( )
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Mark allocation: 3 marks

e 1 mark for finding m = —%.

e 1 mark for finding y-intercept.
e 1 mark for finding tangent line equation.

e The question specifically stated ‘show that ...", therefore your working must
show step-by-step how you obtained your answer.
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Question 2d.
Worked solution

y = —i(x—16a2)
2
= —lx +8a’
2

The tangent line drawn to f_(X) at x = ¢ passes through the point (0, 8a%).
So in order for the tangent drawn to g,(X) to pass through the origin, the graph tangent line

must be translated down by 8a°, so b =8a”.

Mark allocation: 2 marks
e 1 mark for finding y-intercept (0, 8a%).

e 1 mark for finding b =8a°.
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Question 2e.i.
Worked solution

29

The area under the curve is given by _[Olea 4a~/x — x dx.

Evaluating this using CAS gives the area is equal to

4

square units, since a > 0.

£t Edit Action Interactive £t Edit Action Interactive
't [imafsme o [ [ [V | [a] oo [ia]sme o T [+ ]
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~128.a44 8122272 D > D
4 128-a%
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°a _ _
:”Eﬂ“ Line| = | VO | = & :”Eﬂ“ Line| = | VO | = &
(Mathz | o b om | | | e (Mathz | o em | | | e
Math3 : Math3 :
~ W | 50 | G50 | [ | L — Wl | 40| 450 | [ | Lim
r r
>v_g THIEIEIESE % a1 | [=]] (28] | §= | O=
ar ar
: abe gin _ cos | tan g t | : abe gin _ cos | tan g t |
. T . T—
vl += | Bz | G5 | ans | EXE v!| = Bz | Oy | ans | EXE
Alg Standard Real Rad am| | Alg Standard Real Rad (i

Mark allocation: 2 marks

e 1 mark for setting up the integral.

e 1 mark for the answer

4
square units.

e Make use of the dilation factor and understand what effect this has on the
graph and the resulting area.
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Question 2e.ii.
Worked solution

X _— . .
f (—j represents a dilation of factor of 2 parallel to the x-axis. This means the area under the

4

curve is doubled, so the area equals square units.

Mark allocation: 2 marks

e 1 mark for identifying the transformation correctly.
4

e 1 mark for the answer square units.
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Question 2f.
Worked solution

Find d such that % [{0,00 dx=0; ie. [*h, () dx=0,since d #0.

Using CAS to solve, gives

& Edit Action Interactive

‘S| o [l [ T

Define f(x)=4-a-Vx-x 4
done
d rx
solve j f[g]dx=[].d
1]
= _512-&2}_'
[d-ﬂ,d— g |_
: &

:Mmh‘i Line| ™= | yH | = >

Math2 | o= | om [y | & | o

o

Math3 . ,
W | SL0| 450 | Jim | im

| Yar

LN e [=]|[%8]| g= | O=
t

gin | cos | tan a

. abc

v|*-%[%|EHS|E){E.

Alg Standard Real Rad (i

2
Sod= 512a .
9

Mark allocation: 2 marks

e 1 mark for setting up %jod h,(x) dx=0.

e 1 mark for the answer d =

Copyright © Insight Publications 2014
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Question 3a.
Worked solution

local maximum
(1.12)

\[logal maximum
(1.5, 5.14)

»
x-intercept
(4,0)

(6,0)

Mark allocation: 2 marks

x-intercept

x-intercept
(12,0)

e 1 mark for correct shapes and labelling x-intercept correctly.

e 1 mark for labelling turning points correctly.

Copyright © Insight Publications 2014
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Question 3b.
Worked solution

Firework is extinguished when F = 0.

When F =0, then

= —pt(pt—-24)=0

=t=00r pt=24
24

So t=—.
p

Mark allocation: 2 marks

e 1 mark for setting F = 0.

24
e 1 mark for the answer t =—.
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Question 3c.i.
Worked solution
Maximum brightness is achieved when F’(x) = 0.

Using CAS gives

# Edit Action Interactive

gi b [aasme [ [ TG ]

Define ftxJ=M -
(x+2)

done

.
dx (Fix))

~(4.p2ex+24.pex=48+p)
(x+2) 3 _
oo f £a. .2 .na v 12[""-_

:Math‘l Line| = | O | = e

. Math2 m o In 7 -
| Math3 |.| ?;_II_D _‘ED f% lim

{ TrE dm o [ LN}

; vaf o1 | (=] (28] | §= | I

/ sin | cos | tan & 4
abc

v +-EE§|-% ans | EXE |

Alg Standard Real Rad i

So the maximum brightness will occur when 5
(t+2)

Mark allocation: 2 marks

e 1 mark for finding the derivative.
e 1 mark for setting it equal to zero.
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Question 3c.ii.
& Edit Action Interactive & Edit Action Interactive
3] e [iafsime [ [ TSIV I | 23] 0 Jia]siwe o[ o A+ T
3 T | ||sotve(=(a-p2ex+24epx—agep )10
—(4-p2x+24-p-x-48-p) {F%}
(x+2) 3 a8 1 B
v " .E
solve (—( 4*?2 *x+24'p'x—48*p] |: simplify ( 4,924_24,1) )
{3{= 418+p } £
4-p2+24-p Pt
] ||| v
Mathl | [ine | = | vm | = e :Hﬁﬂ“ Line| & | VH | = »
rHath? ™ | e® | In i o0 rM“h? ™ | &® | In i on
%m 0| o [l | @l-l o] o /i |
r I
% (W01 [=]|[%8] | E= | = Tf [(mo1| (=] (8] | = | D=
3‘? gin | cos | tan a A | ? sin | cos | tan a i |
v = | Bz | Oz | ans | EXE vl += | 5z | G5 | ans | EXE
Alg Standard Real Rad = (m| | Alg Standard Real Red @ @

1
So the maximum occurs when t=——-.
p+6

Mark allocation: 2 marks

e 1 mark for finding t in terms of p.

12
e 1 mark for simplifying to get t =——.
p+6
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Question 3d.
Worked solution

. . i 1
Maximum brightness is at X=—— an
p+6

o

£ Edit Action Interactive
"g%] &;[}:g;[smlm’w vlit[-,t vJ'[
12 =
(p+8)+ [ﬁ+2 (4]
12-p
-12-p- =24
simplify { p+6 ]
(p+E}[ +2]
36-p
p+l2
0 v |
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Mathz | e |y | | w
Math3 :
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% o | [=1( 28] | 8= | o
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vl = Bz | Og | ans | EXE
Alg Standard Real Rad (i

Mark allocation: 2 marks

e 1 mark for the answer

Copyright © Insight Publications 2014
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e 1 mark for finding F( )

36p
p+12°

36

12

36p

p+6

J:

p+12°

which was found using CAS.
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Question 3e.
Worked solution

. 36
For F < 11, equation becomes 52 <11

Using CAS to find this value of p gives

@ Edit Action Interactive
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26-p

p+l2

36+p
solve P+12511'p]

13210
{'12“’5 25 H_
0 2

Mathl [lfjne | = | ym | & | »
ot

Math2 [Inetinel £ | g | 4
' Mathg

_ solve(| dSIlv | ' |{BB| |
Tri

E T Tololn
Yar

f s |z | =|%]| &
abe |

v 1--%[% ans | EXE |

Alg Standard Real Rad (]

So the value of K is % =5.28.

Mark allocation: 2 marks

e 1 mark for setting 36p <1l
p+12

e 1 mark for the answer % or 5.28.

Copyright © Insight Publications 2014
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Question 3f.
Worked solution

. . 12
Maximum brightness occurs at t =p—.

We want t <1.5, so equation becomes

2 Edit Action Interactive

e[ [iafsme e [ [T

HFTL&A |—
sulve[%%_l 1, p]
182
[-12<ps—25
12
sulve[—p+3£1 ﬁ,p] -
a0 ki
Math |[1ine | = [va [ n | »
Math? [Ipeine. | g .
| Mathd solve( dS]v| OB |
Tri
L < >|{} []
Yar
b LS | 2 | = | = | ¢
.|« | Bx | Ge | ans | EXE
Alg Standard Real Rad (i

So the values for p that satisfy the conditions are 2 < p <5.28.

Mark allocation: 2 marks

e 1 mark for finding p > 2.

e 1markfor 2< p<5.28.

Copyright © Insight Publications 2014
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p+6

<1l.5.
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Question 4a.
Worked solution

The x-intercepts of the graph are at (0, 0) and (2, 0). These are found when y =0.
Setting y =0 gives

”—Xcos(nx):o
4
:%X:O or cos(nx)=0
=x=0or nx=£
2
T
So when x:2:>2n:5.

T
n==
4

Mark allocation: 2 marks

e 1 mark for setting %Xcos(nx) =0.

e 1 mark for correctly simplifying to give n = %

SECTION 2
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Question 4b.
Worked solution
Using CAS, the second x-intercept occurs at (6, 0); so b =6.

Mark allocation: 1 mark

e 1 mark for the correct answer.

SECTION 2
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Question 4c.i.
Worked solution

= <<

T [ [ | 1(4.3,7.28)

y-intercept |
0,4)

local minimum
(1.10, 3.44)

Mark allocation: 3 marks

e 1 mark for shape passing through (0, 4) and (2, 4).
e 1 mark for labelling endpoints correctly.
e 1 mark for labelling turning point correctly.

Copyright © Insight Publications 2014
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Question 4c.ii.
Worked solution

-2
8

Using CAS, at X=1, y= +4.

2 Edit Action Interactive
e [aswe] o [ o

Define f(x)=4-22c0s( Hff )

B
4
done
f(1)
V2w,
8
0

v
: Mathl || [jpe | = | vl | = &
. Meth || cin | cos | tan | i o0
ﬂ gin™ |cos™ |tan™| & 4
Trig =
————| ginh | cosh [tanh | " .
bui sinkr? | cosh®| tankr| ™
abc .
| v| *= | B | Gy | ens | EXE

Alg Standard Real Rad = W

Mark allocation: 1 mark

o 1 mark for the correct answer.

e Note that an exact value is required here.

SECTION 2
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Question 4c.iii.
Worked solution
Use CAS to find when f (x) = 6.

2 Edit Action Interactive

e [iasme s [ [

Darne Xy —Q_TL'UH\. T J

done:
(1)

- 27
3 +4

solve (F(x)=6, x)
4/ 1579001, x=3. 18151465, x|

p

| Mathl || [jpe | = | vl | = &
_ Math? I |
| Matha

gin | cos | tan i

L gin™ |cos™ |tan™| & ¢
Trig = 5

> ginh | cosh | tanh | * -
Var |}— .

¢ gink™ | cosh™ | tank™| [
abc

STyl = | B | G2 | s | EXe

Alg Standard Real Rad (i

So f(x)=>6 for 3.1815< x < 4.3, so for 1.119 km.

Mark allocation: 2 marks

e 1 mark for finding the points and intersection.
e 1 mark for the correct answer 1.119.

43

e Be careful of the endpoint! The graph stops at x = 4.3, so the upper endpoint

of the interval is 4.3.

e To give an answer that is correct to 3 decimal places requires that your

working be done to at least 4 decimal places.

Copyright © Insight Publications 2014
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Question 4d.i.
Worked solution

44

Use CAS to find p for when di(df —%Xcos( px)} =0 withx =1.
X

2 Edit Action Interactive
"B | b |12 siwe | 150 | v | 145 *I]:

EFEEES, x=—1.,085410747, x=|Eu

Define f (x)=4—%cos (px)

done

suhfa[i(f(x]}=ﬂ.x] I

{p-x-tan(p-x)—-1=0}

2 Edit Action Interactive

8 B o S 2

¥

-"tJ;,'L

J O

sulve[i (f(x))=0, x]

pex-tan(p-x)-1=0]x=1

solve(p+tan({p)-=1=0,p)

{p+x-tan(p-x)-1=0}
prtan{pl—1=I0

450333589, p=0. 860333589,

0 B[ |[O v
Mathl | o | 5 ¢ | d | e | 7 Mathl || [jpe | = | vl | = &

(Mathz o TR [ i [ | & (Math? |pesine[ ¢ | 5 | i

;:ﬂ m|lnl|loe|p|ag|F @ solve(| dSIlv | * |{BB| |
Tr Tr

;—g g 4 i v | x \—g < » ) ¥ | [1]
Yar Yar

i LAPS 1 = 2 = * £
abe LY 1% || abe |

|,r +|%[%|ans|£1{£ v!| = Bz | Oy | ans | EXE
Alg Standard Real Rad = dm| |Alg Standard  Real Rad {111
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Although this gives a number of values for p, p= 0.8603 gives the correct outcome. This can

be verified by checking the graph y = 4—%Xcos( px) with p = 0.8603.

& Edit Zoom Analysis (%]
78 E E B EA
Sheet1 [Sheet2 [Sheetd [Sheetd |Sheet5 |
[Jvl:0 4
25;2”] .
¥ y3=4-"1"cos (0. 85[]3*:\t|—1
[]w4:0

[ w5:0

[]ve:0 v |
F3=4-m:x/ 4-cos(0. 8608-x)

U 1,3.4378)

Min
=1.000039 | wc=3.48775541 x

Rad Real (i

Mark allocation: 2 marks

e 1 mark for setting %(4 —”Txcos( px)j =0 withx=1.
X

e 1 mark for the answer p =0.8603.

SECTION 2
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Question 4d.ii.
Worked solution

46

For the maximum to occur at the endpoint, this requires that the maximum turning point

occurs at X>4.3 and that f (4.3) > f(0) = 4.

Use CAS to find p such that %(4—%cos(px)j =0 withx =4.3.
X

This gives a number of values for p. Verifying the correct value for p by checking the graph
gives p = 0.7966. (Note: The value 0.7967 gives a turning point just before the endpoint.)

£ Edit Action Interactive

Lo Edlt Zoom .ﬁnalysfs »

o G e S R

Tl

1 O

R e
Ve

solvelaif[x]}=ﬂ, xJ
{x=—16. 10047975, x=-12. 13|E
Define f [x)=4—%cos( BE)

done

suhfe[i (f(x))=0, x]

{prx+tan{p-x)-1=0}
prxrtan{pox)—1=0|x=4. 3

43-p

43+ptan 10

sulve[ 10
</ 2000775788, p=0. 7966554
D

_1=ﬂ! P

Sheet1 |ﬁheet2 |Sheet3 [Sheetd |$hee1&|
[Jvi:0
[v2:0
W y3=4~"3%cos (0. 7966
[1v4:0
[ 1¥5:0
[Jve:0

b

E]

‘ .

Fizd—moxf decog (0, TI6Bx)

Max
Fﬂ=?..242_lﬂﬂ.l

Alg Standard Real Rad

i

B
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Using CAS to solve f(4.3) > 4 for p gives p > 0.3653.

@ Edit Action Interactive
l'lti; [d]-_.pl-l:g::llqlmplﬁl:? ']K:f '|

suhfa[i (f(x))=0, :{]

{px+tan(p-x)-1=0}
prxrtan({psx)—=1=0|x=4. 3

43-p+ tau[ M]

=1=0

43+p
10

43+p-tan

10
{p=—2. 940764471, p=-2.216»
solve(f(4.3) >4, p)

20+m-constn (1) S, 20+
43 +g P¢ ’:

solve (f (4. 3) >4, p)
h|1 340. 2653014713<p<1. 46 |t
D

Alg Decimal Feal Rad (]

sahfe[ -1=0, p

So for the maximum to occur at x =4.3, then 0.3653 < p < 0.7966.

Mark allocation: 4 marks

e 1 mark for setting %(4—%cos(px)] =0 withx=4.3.
X

e 1 markfor p<0.7966.
e 1 markfor f(4.3)>4.

e 1 mark for 0.3653 < p < 0.7966.

e Don’t assume that the normal rules for rounding apply. Always check your
answer by sketching a graph and seeing whether it complies with the
requirements. In this case, a ‘rounded down’ answer of 0.7966 was required.

END OF WORKED SOLUTIONS BOOK
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