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Section 1

Question 1

The linear function f : D — R, f(x)=7-23x has the range [-4, 12].
Hence, the domain D is

A. R

B. [-4,12]

C. R*

o, [.5 1
3 3

< [41
3 3

Answer is D

Worked solution
The graph of the function is a decreasing function over R, so the range of [—4, 12] means
11 5
that for 7—3x=-4, x=?; and for7—-3x=12, x=—§.
5 11

.. The domain is [——, —}
3 3

SECTION 1 - continued
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Q

Let g(x) = x*+2x and f(x)=e¥>.

uestion 2

Then f(g(x)) is given by

A

m O O @

x2+2x

e

3x%+6Xx

e

3x%+6x=5

e

X2+ 2x-5

e

2
e3X 126X -5

Answer is C
Worked solution

Using CAS gives:

|[ ¥ Edit Rction Interactive (&

o O ] T i I EY

Define glal=a"2+2a
Define foarl=e"(law—5)

figlanl

63-[x2+2-x

1l

done

daone

FN

-5

-
mth |abc | cat | 2D

[nfefa]o]c[>]s ]2 |alyl=]z ||

leg [ Im | © E[7]2]2]]"

w2 | e* |zl S|E||®|+
S ENE 2 =|[+]-
[ 1 |- [Ea|.[e]|]ans
TRIG | CALC | oPTH ] YAR JEXE

Alg Standard Real Rad g

Copyright © Insight Publications 2012
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Question 3

When y =log, (6x—2b)+3, x isequal to

A. %(a* +2b)

1

B. =@+2b
6( +2D)
c y—3+1log, (2b)
' log, (6)
D, _Y-3
6log, (2b)

E. %(ay—3 +2b)

Answer is E

Worked solution
y—3=log,(6x—2b)
o’ =6x-2b

a’ 3 +2b=6x

x=2(a" +2b)
6

SECTION 1 - continued
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uestion 4

The average rate of change of the function with rule f(x) = x* —+/2x+1 between
x=0and x=4is

A 3t
2
B. 3L
3
C. 14
D. 13
4
e 3l
6
Answer is A.

Worked solution
f(4)- f(0) 3 13—(—1) _E
4-0 4 4

Average rate of change fromx=0tox=4is

Using CAS gives:

[[ % Edit Rction Interactive DE

A T o] e ramind IIEY |

AT a1 | =8 -
-1

A 2T 2ar+1) | a=d
13
[u]

e
[rth [abc [cat [ 20 |BEIE]
[nfefafofc]o]s |3 |aly]=|z ||
=< =z |[F[e]=I["]=]
AENERNEBREHAEE
an | bn | en [ 1]2]5][+]-
1 | 42 rSlv|§JE‘ - [E]|ans
TRIG JeALE | & | ¥AR |EXE
Alg Standard Real Fad gm]

=3.5.

C

Be careful not to confuse average rate of change with average value of a
function. Alternative E is the answer if the average value of the function is

calculated fromx=0to x = 4.

SECTION 1 - continued
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Question 5

The simultaneous linear equations
mx +8y =16
8X+my=m

has no solution when

A. m =18

B. m=28

C m=-8

D. meR\{S}

E.  meR\{t8}

Answer is A

Worked solution

There will be no solution if the lines are parallel lines. This will occur when the gradients
of the lines are the same. Rearranging the equations gives:

mx+8y=16 = y:%x+2

-8
8X+my=m= y=—x+1

An alternative solution that uses matrices gives:

m 8
{8 } has a determinant of det =ad —bc=m’ —64. For no solution det = 0.
m

Som’—64=0,m=18.

SECTION 1 - continued
Copyright © Insight Publications 2012.



Question 6
The range of the function f :[%, 7;) — R, f(x) =2Jcos(2x) -1 +3 is
A [3,7]
B. [L5]
C. R
D. R*
E. [34]
Answer is A

Worked solution

Using CAS to sketch the graph over the restricted domain, it can be seen that the
maximum value is 7 and the minimum value is 3.

""" V Edit Zoor IR
b [EEER ¥
Root
Sheetl Sheet- Man
Eyl=2. |cos(2-x)-1]»l =2 Ewl=2.|cos(2- I1;1F|'1|-|:amc
OwZ:-0 OwZ:-0 OwZ:-0 fMin
O»3:0 Ow3:-0 Ow3: 0 v-Intercept
Ow4:0 Ow4:0 Ow4:0 y—ral
OwS:- 0 Ov3: 0 Ow3:-0 w—Cal
Owe:0 Owe:0 Owe:0 Tdx
070 -0 OwT.n — b e —
=] + =] Distance
/\_, s \_, /_\%,nmxﬂdx
[ [ [
]
Max Min
-2 c=1.5768 WEET fro=3. 1415927 =3
| | W1=2. absicosiZ-za-12+3] W1=2 absicos(2-xi—-10+3
Fad FReal [s] Fad FReal [s] Fad FReal [s]

So the range is [3,7].

Copyright © Insight Publications 2012
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Question 7

Which one of the following is not true about the function f :R > R, f(x) = |x2 — 4| ?

A. The graph of f is continuous everywhere.
B. The graph of f' is continuous everywhere.
C. f (x) > 0 for all values of x.

D. f'(x)=0 forx=0.

E. f(x)=0 forx=2and x =-2.

Answer is B
Worked solution

The graph of the function is

W Edit Zoorm Analvsis IZII

i@

FRad Real =TT

This shows that there are cusps at x = 2 and x = -2 and therefore is not differentiable at
these points. As the function f'(x) does not exist at these points, it is not continuous
everywhere.

SECTION 1 - continued
Copyright © Insight Publications 2012.



Question 8

k

If k =I25g dx, then e? is equal to
X

A 2
4
B >
2
C. 5
D e’ —e?
5
E e2 —gl
Answer is B.

Worked solution

Using CAS gives:

| ¥ Edit Action Interactive |

Emfﬁl%ﬂ-ﬂ-

5
jfodx

2-1n(S)-2-1n(2)
e 1/2C2- In(S-2-1n(2 )0

2
z

= hd
2 1R

nlefslnl <[], |sIrlyl=|e] *'I

D|r|_||?89

S|6||=|+
= lug.I]||.|||1

LT Seaas

CALC | ALY | OFPTH | VAR |EXE
Ala Standard Feal Fad gm]

Or alternatively:
k= [Zloge x]i

=2log, -
k
So —=log.—
2 B
e =>
2

Copyright © Insight Publications 2012
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Question 9

The graph of y =kx—2 intersects the graph of y = x> + 6x at two distinct points for
A. k>0

B. k<6+242
C. K <+6—2+2
D. k<6—2\/§ or k>6+2\5

E. 6242 <k <6+24/2

Answer is D
Worked solution

Let the graphs intersect to get:
kx—2=x"+6x
0=x"+6x—kx+2
0=x"+x(6—k)+2

To have two distinct points of intersection then A > 0.
A for this quadratic is:

A=(6-k)?—-4.1.2
=36-12k+k*—8
=k*—-12k +28

We want A >0, therefore k> —12k+28>0.
So using CAS to solve gives:

| ¥ Edit Action Interactive {X
S T e (P P

snlve[x2—12-x+28>la,x] =
{xe 3. 171972875, 5. 828427

snlve[x2—12-x+28>la,x]

Txi=2af2 6,202 vy
l

Alg Standard Real Rad g

o k<6-2J2 or k>6+242

SECTION 1 - continued
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Question 10

The solution set of the equation e®* —9e* +8=0 overR is
A. R

B. R*

C. {0}

D.  {log,2}

E. {0, log, 2}
Answer is E

Worked solution

Using CAS gives:

A T o] e ramind IIEY |

snlve[eﬁ' *_g.edEig=p, xS
{x=8,x=1n[2)}
[u]

[

[mth [abc [cat [ 20 |EEE]
[nfefafo]c]>]s |*|afyl=]|z
loa [ In | T JE[7[2]=]["]
= | e* =t [ 4]5[6][=
AEENEN RHEEE
L |1 [<r|iel.|c
TRIG JCALE JorTH] YAR JEXE
Ala Standard Real Fad qm]

e

Copyright © Insight Publications 2012
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Question 11

(b,0)
(av 0) X

For the graph of y = f (x) shown above with f’(0) =0, an interval over which f(x) and
f'(x) are simultaneously negative is

A (ab)
B. (a )
C. (a0
D. (-, 0)
E. (- a)
Answer is C

Worked solution

We want the graph to be below the x-axis and the gradient to be negative. This occurs
for the interval (a, 0), so the answer is option C.

SECTION 1 - continued
Copyright © Insight Publications 2012.
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Question 12
For y =log,(y f (X)), ji is equal to
1
A.
v F(x)
B, f'(x)
2 f(x)
C f'(x)
f(x)
D f'(x)
f(x)
= log, f(
2
Answer is B.

Worked solution

Using CAS gives:

|  Edit Action Interactive ixi

] T o] e ramdnd IIEY |

R I
iz

fix)

d

Tt flxd)

2-f(x) ||
] ke
=0 | EEE]

[nfgf#[o]c]>], I*‘leflzlt *|

.:.IFI_I'?” -

2T oy ] 15151

{) {}{-HE:E“E‘ . |e|]ans

CALC | ALY | SPTH | VAR |EXE
Ala Standard Feal Rad qm]

So the derivative is fx) .
f(x)
Alternatively, using the chain rule gives:
ay__ L Lo
ax 7700 2(J‘(X)) ><f (x)
_fix)
2f(x)

SECTION 1 - continued
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Question 13

For f(x) =|cos(x)| over the int

—sin(x),
A. f'(x) =

sin(x),

sin(x), xe (—
B. f'(x) =

—sin(x),

—sin(x),
C. f'(x)=

sin(x),
D. f'(x) = {~sin(x),
E. f'(x) = {sin(x),

Copyright © Insight Publications 2012.

erval [-27, 2r], the derivative f'(x) is defined as

XG[—Z%,—S—”}U[—Z,Z}U‘:%,ZE}
2 2 2 2
( 3T 7[} (7[ 37[)
Xe| ——,—-=|uU| =, =
2 2 2 2
Zﬂ,—g—ﬁju(—z,zju(s—ﬁ,&zj
2 2 2 2
( 3T ﬂj (7[ 37[)
Xe|—,-=|u| =, =
2 2 2 2
X € —27z,—3— U —E,E U 3—”,27:
2 2 2 2

3 =« r 3r
Xel-—,-——=|u|l—=, —
2 2 2 2
X e (-2x, 2r)
X e (-2rx, 2r)

SECTION 1 - continued
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Answer is C
Worked solution

The graph of the function is:

e Edit Zoom Analwsis # IZII

theetl | Sheet2 | Sheet3 [[4]
Ewl=|cosx)] [—1{&
Owz:

Ox3:
Oxwd:
Ow5:
OwE:
Ow7:
s

pOooooono

Fad Feal [i]

It shows the function behaves as:

cos(x), xe —27r,—3—ﬂ U —E,E U 3—”,27[
2 2 2 2

3 T T 37w
—cos(x), Xe|l—,—— V| =, —

2 2 2 2
So the derivative function is defined as:

—sin(x), X€E —27[,—3—ﬂ ) —1,1 ) 3—” 2
2 2 2 2

. 37 &« 7w 3x
sin(x), xe| —,—— |U| —,—
2 2 2 2

£ =|cos(x)| =

fix)=

Copyright © Insight Publications 2012
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Question 14
The maximal domain D of the function f : D — Rwith rule f(x)=log,(9- x?) is

A [0,3]

B. (0,3
C. [-3, 3]
D. (-3, 3)
E. R
Answer is D

Worked solution

For the function to be defined 9—x* >0, so for —-3<x<3;i.e. D= (-3, 3).

Question 15

Let f'(x)=9'(x)-5, where f(0) =3 and g(0) = 1.
Hence, f (x) is given by

A F(X)=g(X)—5x+7
B.  f(x)=0g(x)-5x+2
C. f(x)=9(x)+2

D. f(x) =9(x)-5x-2

E. f'(x)=9g'(x)+2

Answer is B
Worked solution

Antidifferentiate both sides to get:
f'x)=g'(x)-5

f(x)=g(x)—5x+c

3=1-0+c, since f(0)=3 and g(0)=1.
S.c=2

So f(x)=g(x)—5x+2.

SECTION 1 - continued
Copyright © Insight Publications 2012.
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Question 16

The function f satisfies the functional equation f (X; yj = ;( f(x)— f(y)), where xandy

are non-zero real numbers. A possible rule for the function is
A f (x) =sin(x)

B. f(x) = x* —4x

C. f(x)=¢e"

D. f(x) =log, (x)

E. f(x)=5x

Answer is E

Worked solution

Using CAS, define the function and test using the ‘judge’ or ‘test’ facility.

I
S O ] T i I EY

=z _F 2T — n
RPN = S F A~y o
FALSE

Cefine flar=Sa
dane

judge (F( %h%cf{m—fr
TRUE

mth |abc [cat | 20
m|g|i|w] o] [3]a|s]=]z

HEE

HEE

AEE

- | E ||an=

= |cALC |oPTH] vAR JERE
Ala Standard Real Fad qgm]

e,

L] 4]

SECTION 1 - continued
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Question 17

The discrete random variable X has a probability distribution as given in the table below.
The mean of X is 4.

X 0 2 4 6 8

Pr(X = x) 0.2 a 0.1 0.4 b

The values of a and b are
A. a=0.25b=0.25

B. a=0.15b=0.15
C. a=01b=0.2
D. a=0.2,b=01

E. a=0.2,b=03

Answer is D
Worked solution

Since the distribution is a pdf:
2.p(x)=1, =0.2+a+0.1+04+b=1

i.,e.a+b=0.3

The mean is 4, therefore 0x0.2+2xa+4x0.1+6x0.4+8xb=4,
So 2a+8b+2.8=4

20+8b=1.2
a+4b=0.6

Solving simultaneously gives:
0.3-b+4b=0.6

0.3+3b=0.6
3b=0.3
b=0.1,a=0.2

SECTION 1 - continued
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uestion 18

19

The heights of the teenage girls in a queue for ‘Australia’s Next Top Model” are normally

distributed with mean 180 cm and standard deviation 9.2 cm.

A total of 35% of the girls are not allowed to audition because they are considered too short.
Therefore, the minimum acceptable height, correct to the nearest centimetre, is

A. 176

B. 177

C. 175

D. 183

E. 184
Answer is B

Worked solution

X ~N(u=180,5=9.2) and Pr(X <a)=0.35

Using CAS gives:

Hction

Tran=faormation
Adwanced

] Calculation
Complex
List-Create

List—-Calculation
Matriz—Create
Matriz—Calculation
Vector
Equation/Inequality ¥
Assiztant

rwwrwrwrwrowrowow|l

m]n|
§ inveMormchf
ime TGO
inwChiCDf
imeFCOf
imvBinorialChf
invPoissonChf

invHormCD¥f

Tail setting|lLeft [~

problp.as  f
dlez ]
T FEE I

population mean

i
mth |abc [cat | 2D EI1E]

[ Edit Action Interactive |

Y 1 ] P | l

R

Mo MHormCDC L s B 35,9 2y [

176.43568517

mth [abe [cat [ =0 |EIEIE]

:lt|6‘ 1-|'1" [ ] |$—|x|y|z|t 4-|

HEHE

HERREAR |$—|x|y|z|t 4-|

HEHE

il imvGeolDhf sin simi 545 6- W[+ =in simt [H 45 6 W[+
cos | cof nwHypergecChf cos | cost {12 5][+]- cos | cost [ 1]2]3][+]-
tan tan-i L| a.|ellans tan tan-i L| g E |[|ans tan tan-! L| 5] E |[ans

JcALc JorTH] vAR JERE

= [JcALc JorTH 'v'FIR

EXE

Ala Standard Feal Rad gm]

Ala

Standard Feal Rad gm]

= [JcALc JoPTH '-.-'FIFE

EXE

Ala

Standard Real Rad gm]

So any applicant shorter than 176.46 cm is not accepted, meaning a height of 177 cm is

the minimum height, correct to the nearest centimetre, that is acceptable.

Copyright © Insight Publications 2012
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Question 19

There are 2000 apples in storage at a fruit shop. Of these, it is found that 250 of them have a
weight greater than 125 grams. The weights are normally distributed with a mean of & grams
and a standard deviation of 3.8 grams.

The value of g is closest to

A. 120.6
B. 120.7
C. 128.8
D. 122.4
E. 122.5
Answer is A

Worked solution

250
X~ N(u =unknown, o =3.8), Pr(X >125)=——-
2000

Using CAS gives:

normCDf [ Edit Action Interactive i

Lawer (il [ m_ﬂ_.a A B [ el
U D5olve numer’lc.all:.'
5 =

g A-CDFL 125, 0, 3. 8, xj—m Equ.atlnn
e ]

\ariable:

population mean

; = :
[rth [2be [eat [ 20 |BEENEf |[mth[abe Teat 20 |EEE] [rnth [abe [eat [ 20 |EI21E]
zlefslofcl]. [+ |xlyiz|e|#l) lInlofs[n] 2] |5 alylzlz|#]] - ixle]io] <], I?Izlrlzlr *
log | In g(2 = = | 'm = : 1 = log [ In : e =
B S[E|]=]* |:.||:'_|JE HEREE =2 | e slell=[+
i AEOE 161“9-"“_' AEDE i AEDE
o 1 E [|an= () {}{D“ . |E||ans [ ] : ans
TRIG | CALE |OPTN VAR [EE CALC | ADY |oPTH] VAR [ERE TRIG JCALE |OPTN uHR EE
Ala Standard Feal Rad gm] Hla Standard Feal Rad fm] Hla Standard Feal Rad fm]

|[ % Edit Rction Interactive
Y O ] T | l
|

snlve[nnrmEDf( 125, 0y 3. Sy H
{x=120, 6286724}

[u]

e

2 1EEHE]

I EOOHEE I*‘leflzlt *|

.:.IFI_I'?” -

AT o ] S

{) {}{DHE:E“E‘ . |e||ans

CALC | ALY | OPTH | VAR |EXE
Ala Standard Feal Rad gm]

SECTION 1 - continued
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Question 20

The equation (x+3)?(3—x)* —w =0 has only one solution for x when

A. w>0

B. w<0

C. w2269 or w<0

D. 0<w<268

E. w > —269
Answer is C

Best to look at this problem graphically rather than trying to solve it algebraically.

Worked solution

The equation (x +3)*(3—x)’ —w =0 is equivalent to looking at the intersection of the

graphs y =(x+3)*(3—x)* and the family of horizontal lines given by y = w.

V Edit Zoom Analysis IZII
Sheetl | Sheet? | Sheet3 i1 [

OwZ:
Ox3:
Oxd-
Ow5:
Owé:
Ow7:
| L=}

pooOooooono

Byl=d i) 2. (317 [— 12

+

-

EYa[E]

16

wo=—H. &

i Max
Yo=258. 7385

Fad FReal

|y1=—(x+3)"‘2-(x—3)"‘3 |E

(]

The graph of y =(x+3)*(3—x)* has a local maximum at (=0.6, 268.7), a local minimum at

(=3, 0) and a point of inflexion at (3, 0). So at any point at or above y = 269 and below
y =0, there will be only one point of intersection with the line y = w.
Therefore, w >269 or w <0.

Copyright © Insight Publications 2012
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Question 21
The graphs of y = f(x) and y = g(x) are shown below.

y

/

f
90 )

The graph of y = f(g(x)) is best represented by

A B.

SECTION 1 - continued
Copyright © Insight Publications 2012.



Answeris A
Worked Solution

The graph of y = f(x) behaves like the absolute value function, so the composite
function y = f(g(x)) will be the graph of y =g(x) with any part of the graph below the
g(x), for g(x)>0
—g(x), for g(x)<0"
In this case, no part of the graph of y =g(x) falls below the x-axis, so the graph of

y = f(g(x)) is just the graph of y =g(x) .

x-axis being reflected across the x-axis to become positive; i.e. y :{

SECTION 1 - continued

TURN OVER
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Question 22
The graph of the function f is shown below.

y

The graph of an antiderivative of f could be

A. B.

T

SECTION 1 - continued
Copyright © Insight Publications 2012.
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Answer is A.
Worked solution

The graph of f has the shape of a negative exponential function; e.g. f'(x) = —e* . The

antiderivative is f(x)=—e" +c, and for ¢ =0 the graph of an antiderivative also has the
shape of a negative exponential function.

END OF SECTION 1

TURN OVER
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Section 2

Question 1
Shown below are the graphs of the two functions

f:[-3 9] >R, f(x):4cos(%xj and
g:[-3,9] >R, g(x) =a(x+3)(x-3)(x-9)

y
5

-5

The point (0, 4) lies on both curves.

a. Show that a:i.
81

1 mark

Worked solution

It is given that the point (0, 4) lies on the curve.
Therefore, when x=0, y = 4.

Substituting these values gives:
4=a(0+3)(0-3)(x-9)

4=ax3x-3x-9
4 =8la
4
8l

Note: This question is of the type ‘show that’ and therefore all working steps must be
shown and follow logically.

a

Mark allocation

e 1 mark for setting x =0, y = 4, leading to answer.

SECTION 2 - continued
Copyright © Insight Publications 2012.
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b.  State the period of the graph of f(x).

1 mark
Worked solution
Period is given by 2—” = 2—7[ =12.
n &
6
Mark allocation
e 1 mark for the correct answer.
c.  Find the exact value of x such that g(x) is a maximum.
2 marks

Worked solution

Maximum value of g(x) occurs when g'(x)=0.
So set i(i(x + 3)(x—3)(x—9)j =0 and solve for x.
dx\ 81

Using CAS, this gives:

| ¥ Edit Action Interactive | [ % Edit Action Interactive |
Ezam&smunu- Emfﬂ%ﬂ-ﬂ-
d 4 n d—la'&xtﬁ)(x AT Fa
5[5(143)(1 2 ar—20y A

. qew?-2q4.3-12

G s -24.x-12 - =7

27 2o e

0 snlue[w=asx
=20 f3 43,2243 43}

; O kd
mth | abc catlZD mth |abc | cat | 2D --
[nfef#[o]c[>]> Iélxlrlzlttl [nefifn]c]> [+ ]2 |alyl=]z |+
AN ke MON S | AN ke MOk e
o 109.I]||l|||1 =l " .lug.I]||I|||1 e
0 {}{'HE:EU@ e llmre]| (LO[L Y C=lea8 o - e |[ane
CALC | ALY |oPTH] YRR JERE CALC | ALY |oPTH] vAR JERE
Ala Standard Real Fad qgm] Ala Standard Real Fad qgm]

. Maximum occurs at x:—2\/§+3.

Mark allocation

o 1 mark for setting i(i(x+3)(x—3)(x—9)j:0
dx\ 81

. 1 mark for the correct answer.

Copyright © Insight Publications 2012
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d I Write down an integral expression that when evaluated gives the area enclosed

between the curves f(x) and g(x) for —-3<x<9.

2 marks

Worked solution

The graphs intersect at x=-3, x=0, x=3, x=6 and x=9.

Mark allocation

e 1 mark for stating points of intersection.
e 1 mark for expression.

The area enclosed between the curves can be evaluated with the expression:

[".gb0— fix)dx+ [ Fx)—gbx) dx+ [ glx) - £(x) de+ [ F(x)-glx) dx

ii.  Find the area between the curves f(x) and g(x) for —3<x<9.

1 mark
2+ 1 =3 marks

Worked solution

Using CAS gives:

| ¥ Edit Rction Interactive i&

] o ] L

Define flarl=dcosimar 621

dan
5] 3
j\g(x}—f(x}dx +J\f{x}-
-3 5]

4

bl

20
HERRARAEE R
CEICN | HEEEE
TnD| 5 [ﬁn] §|4 5|6 |[x=|+
B0 | S = H1]z]=][+]-
%U di.uﬂ ,:- . |e||an=
&= | Aoy JorTH] vAR [ERE
Ala Standard Real Fad qm]

.. Area is 4 sq. units.

Mark allocation

. 1 mark for the correct answer.
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I. Find the values of x, correct to 2 decimal places, that give the maximum
value of |f(x)—g(x)| for —-3<x<9.

2 marks

Worked solution

Using CAS, the graph of |f(x)—g(x)| looks like:

¥ Edit Zoom Analvsis + IZII

B l=|f(x0-al]|
Owz:

Ow3:
Owd:
Ow3:
Owi:
Ow7:
ImINE=H

pOooooono

Fad FReal [sm]

And over the domain —3< x <9 there are two maximums.

M Edit Zoorm Analvsis # IZII “r Edit Zoorm Analvsiz # IZII
T i

Ewl=|fz1-alx ]| B l=|f(x 1-glx]|

Ow2:- g Ow2:-0

Ow3:0 Ow3: 0

Ow4:-0 Ow4:-0

OvS: 0 Ow5: 0

Ows:- g Ow&a:- g

Ow7:0 O«7:0

Owscn Owsn

1 1
/+
-3 -3
lax [yErS

xo=—1.873A46 wc=@.T23IA3E] xc=7.873 Cc=H. 7238331

Wil=absifoxi-gixdd E Wl=abs(foxl—gixl) E
Fad Feal [i] Fad Feal ]

These occur at x=—1.87 and x = 7.87.

Copyright © Insight Publications 2012.
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Alternatively, these could be obtained using the main screen, as shown below.

[ Edit Fction Interactive i
[ @ [Ealte [Ealudr ] 2]
CfMaz numerically
[ Expression:| abscflari—g [ & Sdnne
\lariable: :l j\(g{x)_f{x))dx+\f{f{_b
Start: -3
i -3 5}
End: El 4
tMax] |[f(x)-alx] s s =3, 2]
Mz==H, 722321579, x=7. 873}
(=]
mth [abc [cat | 2D mth |abc |cat | 20
[m[efifofc[o], | [afylaz ||| |lx]e]i[n[c[2], |3 ]a]y|z]z]|e|
log | In | T [[7[&]=]]"]= HEEBAE HBEEE
x| e* [t B 4]5]8][=] HEINENOE BEHEEE
[ FEE NHE LR an | bn cn|§|123+—
L 1 =2 |Ei - [E]|ans | e rSlvUE’l « |E||ans
TRIG JCALE JorTH] vAR JEXE cALc | Aoy | & | AR JE<E
Ala Standard Feal Rad qm] Ala Decimal Feal Rad gm]

Mark allocation

° 1 mark for x = -1.87.
° 1 mark for x = 7.87.

ii.  State, correct to 2 decimal places, the maximum value of | f (x) — g(x)| for

—-3<x<9,
1 mark
2 + 1 =3 marks

Worked solution

From previous part question (i.e. Qle i), the maximum value is 0.72.

Mark allocation

e 1 mark for the correct answer.
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For a different value of a the point (0, 4) no longer lies on the graph of g(x).

f. Find the exact value of a, such that the maximum value of | f(x)— g(x)| occurs

when x = 1.

3 marks

Worked solution

We want the maximum of |f(x)—g(x)| to occur at x = 1.

Assume the equation of the graph of |f(x)—g(x)| in this region is (f(x)—g(x)).

e. (f(x)—g(x))=—a<x+3)(x—3)(x-9)+4cos(%xj

So we want di[—a(x+ 3)(x—3)(x—9) +4cos(%xD =0, when x=1.
X

Using CAS, this gives:

| ¥ Edit Rction Interactive i&

A IO ] e ramind IIEY |

<L—a-Lx+dJ-I\x—d_J- L= 3= Fla]

s
&

Ala Standard Feal Rad qm]

72a -7
So we get

=0.

Using CAS to solve this, gives a =%.

This can be verified by graphing the function

TX\ 7«
4cos(?j—5(x +3)(x—3)(x—9)

and finding the location of the maximums.
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W Edit Zoorm Analysiz # IZII

“r Edit Zoorn Analysiz # IZII

D?1=4-cns[%] —1

Dy2=l.(x+3).(x-5>[

Dy1=4-cus[%] —1

D;,-z:i (3] Cx—an

Ewi= ﬁ w3l Cm—l IE':..'S—|— L3 a—r [
Ow4:0 Ow4:0
[ [
| |
=3 -3
e o]
-1 xc=1 Ve=B, 6715745
E WA=abs (- S TE (ke E
Fad Feal ] Flad Feal ]

Mark allocation

e 1 mark for getting di(—a(x+3)(x—3)(x—9)+4cos£%x]j:0, when x=1.
X

a—7w

e 1 mark for getting

72
"o
3

e 1 mark for the correct answer.
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g.  Find the smallest value of a, such that there are no local maximum values of
|f(x)—g(x)| intheinterval 0<x<6.
3 marks

Total 16 marks

Worked solution
It can be shown that as the value of a changes, the shape of the graph of |f(x) — g(x)|

also changes.

In particular, as a decreases from 7 to 0.06, the shape of the graph has two local
maximums outside the interval 0< x <6, as shown in the images below.

M Edit Zoorm Analvsis # IZII W Edit Zoorm Analvsis # IEII “r Edit Zoorn Analysiz # IZII

Ow1=|f{ 2 )-al ) [—1[a]]|[Ow1=|fx)—al=z]| [——1{a]| {|O91=|fix1-al=]| [——1[&]
B"_-.-'E=4-3)-(x—9)||a=? [—1 I |3':-'2=4-3)-(x—9)||a=1 [—1 I Ew2=a Ex—9:1||a=la.ae [—1 I
Hw3:0 Ow3: O Owa: [
Owxd:0 Ow4:0 Owx4:0
Ows: o Ov3:0 Ow3:0
Ow&: 0 Ow&:0 Owé:0
16@ 4
] 9

Fad Feal [E] Fad Feal [E] Flad Feal ]

Beyond a value somewhere between a = 0.06 and a = 0.05 to a = 0.038, the shape
changes to have four local maximum values with two of them in the interval 0<x<6.

M Edit Zoorm Analvsis # IZII W Edit Zoorm Analvsis # IEII W Edit Zoorm Analysiz # IZII

Ox1=|fiz1-agl=]| [—1[a&] | |{Ow1=|f(x1-gl=]| [——1a||Ov1=|f{x1-al=])| [—1[a]
Ewi=4 (x—9)| |a=8.85 [—1] I Ewi=4 (x—9)| | a=8. 684 [—] I Ew2=4 x—9)| |a=8.838 [—I]
Ow3:- g Ow3:- g Ow3:-1g
Lw4: 0 Owd:0 Owv4:0
Ow3:-0 OwvS:-0 Ow3:0
Owé: O Ow&:-0 Ow&:=0

E) E) 5

Fad Feal [E] Fad Feal [E] Fad Feal ]

For a €[0, 0.038) there are only two local maximums and both are in the interval
0<x<6.
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W Edit Zoorm Analvsis IZII “r Edit Twpe GMMern # SOl s Edit Zoom Analvsis # IZII
- H EEd
Owl=|f{z)-alx]| [—1f~ Ow1=]f(x1-gl=]| e 153
EwZ=4 Ex—9)| |5=a. 62 [— I E’y2=1-3)-(x—9)| |a=@ [— I
Ow3: 10 Ow3:=10
Ow4:0 O=4:=0
OwS:- 0 Ow3:- g
Owé: [ Ow&:=0
)
+
] |

_3 - -

Tax tax

-1 xc=5.999918 WE=3. 99919 =6 Y=g

| | [w2=absi4-cosin-xrE1-a- | Wi=abs(d-cosim- A Gl —a- E
Fad Feal [i] Fad Feal ] Fad Feal ]

So we are looking for a value of a in the region between a = 0.06 and a = 0.05.
This type of graph has the shape of

M Edit Zoorm Analvsis # IZII

Ovi=[f(x)-alx)]  [—I[&
Ey2=+ (x—9)| | =656 (—1] |

Ow3:0
Ow4:0
Ow3:-0
Owé&:-0

Fad Feal [i]

with a local minimum turning point at x = 3.

d
Using CAS, set d_ —a(x+3)(x—3)(x—9)+4cos(%XJ =0 when x=3.
X

| ¥ Edit Rction Interactive
] O ] P P I

{—a-(x+3)-(x—3)- (2= 0+ b

i[_a. [a+3)e(x=30-(x—20+r

—[9-a- x2-54- g x-27- a+2e,
3

[ xem
"-a+2-5|n[T]-n]

il L' 'l

Ala Decimal  Feal Rad g
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This gives @: 0, which when solved gives a :514.

Check this by using CAS to graph |f(x)—g(x)| with a =%.

W Edit Zoom Analysis # IZII

Ox1=|fiz1-aglx]|
Bw2=4:n-cx—9j| o=

Ow3:0
Ow4:-0
Ow35:-0
Ow&:-0

5

Fad Real [s]

Mark allocation
; d T X
° 1 mark for setting d—[—a(x+ 3)(x—3)(x—9)+ 4cos(?D =0 when x=3.
X

° 1 mark for giving an answer in the interval [0.05, 0.06].

. 1 mark for correct exact value answer.

SECTION 2 - continued
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Question 2

Thegraphof f:R — R, f(x) = (x—2)(x—4)(3x* + 4x +8) is shown below.

y

~
N ‘

a. State the co-ordinates of the x-intercepts.
1 mark

Worked solution

From the equation, the factors (x — 2) and (x — 4), leading to x-intercepts at (2, 0) and (4,
0).

Mark allocation

e 1 mark for giving two intercepts as co-ordinates.
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b.  State the number of stationary points.
1 mark

Worked solution

Stationary points occur when f'(x) =0.
Solving f'(x) =0 for x shows there is only one stationary point.

A T o] e ramind IIEY |

L te-20e (=43 (30 2% 4d 00|

122342 22416 2-16

sulve[12-13—42-x2+16-x—’
{x=3.214226273}
[u]

Ala Standard Feal Rad gm]

Mark allocation

. 1 mark for the correct answer.

The quartic function g is defined by g:R — R, g(x) = (x—2)(x — 4)(3x* + ax +8), where a
is a real number.

c.  If g has m x-intercepts, what possible values can m take?
1 mark

Worked solution

The factors (x — 2) and (x — 4) give two initial x-intercepts.
The quadratic portion of the equation could lead to no, one or two additional x-
intercepts. Hence, there are possibly two, three or four x-intercepts, som =2, 3, 4.

Mark allocation

e 1 mark for the correct answer.

SECTION 2 - continued
Copyright © Insight Publications 2012.



39

d. If g has p stationary points, what possible values can p take?
1 mark

Worked solution

There can be one, two or three stationary points.
Sop=1,2o0r3.

Mark allocation

e 1 mark for the correct answer.

e.  Find the values of a such that the graph of g(x) has exactly three x-intercepts.
3 marks

Worked solution

The factors (x — 2) and (x — 4) give two initial x-intercepts.

In certain cases, the quadratic 3x> + ax +8 will be able to be factorised to give two
distinct linear factors or one linear factor (repeated). This will lead to there being a total
of three x-intercepts or four x-intercepts.

To obtain three x-intercepts, either the quadratic 3x* + ax +8 factorises to give one
linear (repeated) factor or two factors with one being either (x — 2) or (x—4); i.e. a
repeat of the factors above.

Evaluating A for the quadratic 3x* +ax +8 gives a° —96.
When A =0, a=%+96, then there is one additional x-intercept, so there are three
distinct factors in total.

If 3x* + ax + 8 factorises to give (x —2)(3x —4), then there will be three distinct linear

factors in total and so three x-intercepts, in which case a =—10. [Note: (x — 2) is a repeat
of a factor given already.]

If 3x> +ax+8 factorises to give (x—4)(3x—2), then there will be three distinct linear

factors in total and so three x-intercepts, in which case a=-14. [Note: (x — 4) is a repeat
of a factor given already.]

So a=-10, a=-14 and a=%+/96.

Mark allocation

e 1 mark for evaluating A.
e 1 mark for finding a =++/96.
e 1 mark for the correct answer.
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For a = 5, there is only one stationary point. Write down an equation, the solution of
which gives the x value of the stationary point. State the nature and co-ordinates of the

statlonary pomt correct to 3 deC|maI places Fer—a——S—shewJehaHheFe—mlyene

3 marks

Worked solution

For a=5, g(X) = (x—2)(x—4)(3x* + ax +8) = (x — 2)(x — 4)(3x” + 5x + 8).
Stationary points occur when g'(x) = 0. So by setting g'(x) = 0 and using CAS we get
X =3.211 and y =-52.539; i.e. a coordinate at (3.211, -52.539).

As the curve is a quartic with one stationary point, the nature of this point is a minimum

turning point.

| ¥ Edit Action Interactive |
Emfﬂ%ﬂ-ﬂ-
A [(x-200 (=200 [ 302 2450 00
dx[(x 23 (=) [ 302245000
1223 -39 x Z4+d. -8

501ve[12-x3—39-x2+4-x—8’
1

E
[ﬁ386?1 +zt§1]

xr= Ei

+—

=1

sulue[12-13—39-12+4-x—8'
{x=3.210856242]}
l

Ala Decimal Feal Fad o

Mark allocation

. 1 mark for setting g'(x) =0.

° 1 mark for (3.211, —-52.539).
. 1 mark for describing nature of point correctly.
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The graph of g(x) with a =5 undergoes the following transformations.
e Addilation of factor 2 parallel to the x-axis

e Arreflection in the x-axis

e Asshift of 1 unit in the negative direction of the x-axis.

g I State the co-ordinates of the x-intercepts and the stationary point.
3 marks

Worked solution

Before the transformation there are x-intercepts at (2, 0) and (4, 0), and a stationary
point at (3.211, —-52.539).

A dilation of factor 2 parallel to the x-axis means that the x values are doubled, so these
points become (4, 0) and (8, 0), and (6.422, —52.539).

A reflection in the x-axis means that the coordinates become (4, 0) and (8, 0), and
(6.422,-52.539).

A shift of 1 unit to the left gives (3, 0) and (7, 0), and (5.422, 52.539).

Mark allocation

e 1 mark for each coordinate = 3 marks.

ii.  The new equation can be written in the form
—y= —%(x—B)(x—?)(ax2 +bx+c).

Find the values of a, b and c.

3 marks
3+ 3 =6 marks

Total 16 marks

SECTION 2 - continued
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Worked solution

A dilation of factor 2 parallel to the x-axis gives:

: NESA IR NEAE:
y=(x—-2)(x—4)(3x" +5x+8) > y—(z 2)[2 4)[3(2) +5(2j+8]
A reflection in the x-axis gives:
S (R BN E (e
2 2 2 2 2 2 2 2
A shift of +1 unit to the left gives:
o ) CH R R R e e LS C o
2 2 2 2 2 2 2 2

_(x=3)(x=7)(3x" +16x +45)
16 '

simplifying this becomes y =

Soa=3,b=16, c=45.

Alternatively, using CAS gives:

[ % Edit Action Interactive i

T O ] L A Y

simplify{ 2 O RE TILIT}

~(x=3)s (x=T)e (322 4160,
16

—flari2d

z .

N RIS -T o A

[4+2+8][22][:

=

[zenn? seown ],
[ sz “3]

| 2-tx+102  Se(x+1) ] [r
[ s Tz Ef

2
Fefxtl)”  Se(x,
L 2
(30070 (324160 x4a5] |l
5
Alg Standard Real Rad g

simplify(—[

Mark allocation

. 1 mark for evaluating a correctly.
° 1 mark for evaluating b correctly.
. 1 mark for evaluating c correctly.
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Question 3

Canino, a dog food company, makes dog food in cylindrical cans.
The cans have a radius of r cm and a height of h cm, as shown below.

T
]

a.  If the volume of the can must be 600 cm?®, show that the surface area of the can is given
1200
by S =27zr* +——.
r
2 marks
Worked solution
V =600=7r’h, so h =ﬂ3.
r
S=2xr*+2zxrh
600
S=27r’ +2mr—
r
1200
S=2nr’ +
.
Mark allocation
600
e 1markfor h=—-.
wr
e 1 mark for substituting into S=27zr> +2zrh, leading to answer.

SECTION 2 - continued
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I. Find 28 and, hence, state the dimensions of the can that give the minimum
r

surface area.
2 marks

Worked solution
dS 4zr®-1200 1200

UsingCAS, — =————— =471 —
. dr r? r?

[[ % Edit Rction Interactive DE

] o ] T

1[2'1'['!"24'@]
+

4.r3 . m-1200

P2

1k

[

20

albé|c|d[e o] 3]
Flg[h[i|7 |
&|I|m|nr|a 22 x;
a2 |g|F|5|F

] R 2|2+~
S Na|vy|=z|0]|.|e]||lan=
[cALC | Aoy JoPTHM] & [EHE

Ala Standard Feal Rad gm]

Solving (;—S =0 using CAS gives r = 31/@ , and substituting h = % we get:
r /4 r

| ¥ Edit Rction Interactive 2| || ¥ Edit Action Interactive {¥

T T ] e ramdnd IR EX | (0 T ] Tt it HL

re coa 308 3
sulue[4-r3-n—1288=a, r'] e 1
l T 3
_Z@e
1
<
[u] bd

bl
2D rith [abc [cat | 20

albleldel {<[>[.[2[«]| |[n]ef[ifa]]>], [+ ]a]y]=]z]e]
LAEAETAT SRRl EEEEEE HEEEE
pnpaE DEDER N EENENE DECEE
T R HEIEE an | bn cn|§|123+—
b x| vz « |E[jan= +1 +2 rSl\-'UEi « |E[jan=
[cALe | AcY JorTH] & JE<E]| [[cALC ] pov | &= | vAr JEXE

Ala Standard Feal Rad qm] Ala Standard Feal Rad qm]

Hence, the dimensions of the can are r =3 /@ and h=
V4

Mark allocation

. 1 mark for d_S
dr

° 1 mark for finding values of r and h.
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ii.  Find the minimum surface area, correct to 2 decimal places.

1 mark
2+ 1 =3 marks

Worked solution

Using CAS gives:

393, 8657422

-

20
3 50 8 I A P E T
=< [z [z~ [[F[e]2][*]=]
o <

HEINE -4 5]&]=]z
an | bn | on B L] 2]3][+]-
| ez rSlv|§JB . [e]lan=
CALC | ALY | &= | vAR JERE
Ala Decimal FReal Fad qgm]

So the minimum surface area is 393.81 cm?.

Mark allocation

° 1 mark for the correct answer.
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The lids of the cans are specially designed so that they can be opened without the need for a
can opener. This adds to the cost of the cans and means that the cans are made from two
different metal materials. One type of metal is used for the curved surface and the base, also
called the body of the can, and the other type of metal is used for the lid.

The cost of the metal material for the body of the can is 1 cent per m® There is a range of
metal materials available for the lid. The cost of the metal material for the lid varies

depending on the quality of the metal used and is proportional to the cost of the metal used for
the body of the can.

c.  Show that the cost of the can is given by C = zr? +@+ kzr®, where k is a positive
r

constant of proportionality.
2 marks

Worked solution
S =surface,,,, +surface,
S=xr’+2xrh+xr’

12
S=nr’+ 00 +7r’

r

C=1x(nr? +@)+kx(ﬁr2)
r

200
r

1
C=nr*+ +kzr?

Mark allocation

e 1 mark for writing S=zr>+2xrh+7r’.
e 1 mark for writing expression for C.
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d. i. When k =5, find d—c
dr
1 mark
Worked solution
C=nr? WL@+57II’2 =671’ +@
r r

Using CAS gives:

[ % Edit Fction Interactive I

] T ] e amdnd IR |

37.69911184. r*- 1260
2

[6-n-r2+@]

123 n-1708

d
dr

O b

0
HEBOEBABEENERL)
=< =z 7 [e5]"]=]
AENEREREHABEE
an | b | en BlL2]E][+]-
+1 +2 rSlvéjE’l « |E||ans
cALc | ey | & | vAr JEHE
Ala Standard Feal Rad fm]

=
n

) d_C B 1271 —1200
T dr r?
Mark allocation

° 1 mark for finding (jj—c
r

Copyright © Insight Publications 2012.
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ii.  Hence, find the dimensions of the can, correct to 2 decimal places, that will
give the minimum cost. |
2 marks
1+ 2 =3 marks

Worked solution

Setting Z—Cz 0 gives r :3,/@ =3.17 and h= e =19.02.
V4

r 107
| ¥ Edit Action Interactive | [ % Edit Action Interactive (]| | ¥ Edit Action Interactive
Eﬂﬂﬁﬂ&ﬂlﬂﬂl Eﬂﬁﬁﬁﬂmﬂlﬂll Eﬂﬁﬁﬁﬂﬂﬂlﬂll
re [ U R 3"@ =
solvel 1273 n-1200=a,r ] mez 1 n
1 = 3. 169262554
168 2 T B8
r= 3fen
xd 19.8152173
kd O kd [u] ;
w--- (mth [abe [ zat | 20 | R |[mth [=te (oot | 20 | EEE
zlefslnl<|p. |5 lrlvl=|z €]} fnlefs o] <[], |5 lrlyl=|e €]} [n]ofs o] <[> ] |3 alvl=|z 4]
#[<[=[z]=] 7] 2]~ HHEBRAR HEEEE = |'.-‘8 =
"#Izn-|§|455x+ HENENRBREHEEE |“'I_| S5[6|[=]+
an b.—. cn|§|123+— an bn -;.-.|§|123+— i 109-"||l|| z[3|[+]=
r'Sl'u'UEi E|[ans r'Sl'u'UEi e |[an=]|][ €} {}{-HEEUB . [e]lan=
|::|=||_|:| FID'\-' | = | vARr JESE t:Fu_l:| FID'-.-' | &= | vAr JE=E]|| cALC | RO |oPTH] WAR |EXE
Ala Standard Real Rad qm] Ala Standard Real Rad qm] Ala Decimal FReal Rad g

Mark allocation

° 1 mark for evaluating h.
° 1 mark for evaluating r.
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e.  Fora particular type of metal, the value of k is such that a radius of 3.5 cm will give

the minimum cost. Find this value of k.

2 marks

Worked solution

r

|[ % Edit Rction Interactive

Y O e P | II

ke D a2 r S n—1200=0| *|;
343;k- LOEcLLcLE, S

501ve[3434¢+@—12u

_ 4808
{k' T

[u] ha
2 |EEE]
I [elelnlc[r]s |5 lalylelz] &
NEEOARHEE
AENERNEBREHAEE
an | b HAHERE
1 | 42 rSlv|§JE‘ - [E]|ans
cALc | Ay | &= | ver JERE
Ala Standard Feal Rad gm]

so k=290

3437
Checking using CAS gives:

¥ Edit Zoom Analvsis + IZII

Sheetl [ Sheet? | Sheetd |4 | b

=g T TL-FL

2, 12@@

Ove=n-x
Oy7= e xZs 12|ava

Ewd=g.x

2, 1268 [_
=z

wE=m-. x"‘2+12@@fx+(48lalaf

Fad FReal [s]

Showing that the minimum occurs when r = 3.5.

Mark allocation

° 1 mark for setting Z—CzO when r = 3.5.
r

° 1 mark for the correct answer.

We wish to find ((11_C =0 when r = 3.5. Using CAS gives:
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f. It is decided that the radius of the can must not exceed 3.5 cm. Find the values of k that
give the minimum cost at r = 3.5.
2 marks

Total 14 marks

Worked solution

4800
From part e, it is shown that when k _E_l ~3.4544, the minimum cost occurs at
V4
r=3.5.
4800

Graphically, it can be seen that for k > —1, i.e. k>3.4544, the minimum cost occurs

431
for r < 3.5, therefore within the restricted domain.

For example, when k =5, the minimum cost occurs when r = 3.169.

M Edit Zoorm Analvsis # IZII

=TT x"2+12lala.fx+5 e x"

Fad Feal [i]

4800
437

Graphically, it can be seen that for k > —1, i.e. k>3.4544, the minimum cost occurs

for r < 3.5, therefore outside the domain.

For example, when k = 2, the minimum cost occurs at r=3.99. As r must be less than or
equal to 3.5, the minimum cost for this situation would occur at r = 3.5.

SECTION 2 - continued
Copyright © Insight Publications 2012.



53

W Edit Zoorm Analvsis IZII

D:-'l—4-cu:-s[%] [—1
|:|y2=i b3 (x—inl

Ow3= |— [x+30Cx—l

= a L 10~

W= x"2+12lala.fx+2 e x"

Fad Feal [i]

4800
3437

—1, the minimum cost will occur when r = 3.5.

So, for any value of 0 <k <

Mark allocation
4800

3437
4800
431

-1.

° 1 mark for k <

. 1 mark for 0<k < —1.
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Question 4

Bikes are manufactured in a bicycle factory and the time, X hours, to produce a bike has the
following probability density function.

0 forx <0
f(x)= ; for0<x<2

0.6e %2 forx>2
a.  Find, correct to 3 decimal places, Pr(1< X <4).
2 marks

Worked solution

Pr(L< X <4) = £(x) dx
Then using CAS gives:

[[ % Edit Rction Interactive ]| | % Edit Action Interactive |

il [ ] = . S T ] L g .

178 ] Define Flarr= — V=
Define f<x>={  agcat iva.ee 8. 20 Iﬁ
@, g T

daone

ff(x)dx

| 8. 7235776115 |
Ed O Ed
0 mth |abc |cat | 20 |EIEIE
| |e| [w] ] o]y |$—|x|y|z|t || |[=]a]i]n] ] ,|$—|x|y|z|t4-

& [m [ R EE ] ol (BITES] 1o TEEr
™ 109.I]||l|||1 STz =] || E':' G A

{) {}{EIH E:E“E‘ . |e||an= ,:.El ﬁﬂ I:'.:'—U-a E||lans
CALC | ALY | OPTH | VAR |EXE = ]_HDV |0PTN YAR |EXE
Ala Decimal FReal Rad g Ala Decimal FReal Rad g

So Pr(l< X <4)=0.724.

Mark allocation

° 1 mark for writing as an integral.
. 1 mark for the correct answer.

SECTION 2 - continued
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2 marks

Worked solution
The mean = J.:xf(x) dx

Using CAS gives:

|[ % Edit Rction Interactive

Y O e e | l

1

@, T233TTELLS
]

erf{x}dx
a

2.6575 ||

e
20 |EEE]
HMEIBAEE ,|$—|x|y|z|t 1-|
(mo| [2] [-u] 'HE
im0 | 25 '|'|'|:| |4 o 6 il
B:0 | S |1 HEIEE
| w0 | J= |2 ] = |[ar=
= | Aoy |OPTN VAR [EE

Ala Decimal  Feal Rad g

So, the mean is 2.6875 or E or 2E

16
form, is required.

Mark allocation
° 1 mark for writing I:xf(x) dx.

° 1 mark for the correct answer.

Note: The answer must not be rounded off—the exact value, in either decimal or fraction

Copyright © Insight Publications 2012
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Find the median, correct to 3 decimal places.

3 marks

Worked solution

The median is defined as the value of m such that I f(x) dx=0.5.
0

Using CAS gives:

[[ % Edit Rction Interactive DE

A T o] e ramind IIEY |

4 & Solve

[ Edit Action Interactive &

B o ] T ramdad IIEY |

CSolve numerically TR
o Equation: Jifiard, a8, E o)
erf(x)dx Marizble: Cl 2.56875
a m
2. 6573 snlue[ff(x Idx =@.5ym
| ’ {m=2.5868313857 ||
Ed O -
20 mth [abec [cat | 20
al&cldeli]d]:z]%]| [(el&lec]Z o]s 2] [CelEle]e
faraprs BOSEENN ey HEEEEN oy
£i|r5t123+_ l2le|r|s I l2le|r|s
%I:;: B|.|E[|lans %I:;z « |E||ans %I:;z .
[cALc | Aoy JoPTM] & [E=E)| ([ TRIG JCALC JorTH] &= [ExE]| [cALC | Aoy JoPTH] & [EHE
Alg Decimal  Feal Rad gm] Alg Decimal  Feal Rad gm] Alg Decimal  FReal Rad gm]

So, the median is 2.507.

Mark allocation

) 1 mark for writing m such that I f(x) dx=0.5.
0

° 2 marks for the correct answer.

Copyright © Insight Publications 2012.
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It can be shown that Pr(X >2) =0.75. A random sample of 10 bikes is chosen. Find

the probability, correct to 3 decimal places, that exactly six of these 10 bikes took more
than 2 hours to produce.

2 marks

Worked solution

Here, a binomial distribution is introduced. Let the binomial distribution be Y, such that
Y ~Bi(n=10, p=0.75). Find Pr(Y =6).
Using CAS gives:

¥ Edit Action ; binomialPDf <[] || % Edit Action Interactive
[Eile] Tnsforpaten e[Sl e Dl
0 Calculation ' Murntrial | |[BinemialPofie, 18, 8. 75) [~
Complex 3 -
List—Create v pas 8. 145992081 1
List-Calculation k probability of success (@ a
matrlx Create ] 2 p 2 1
atr
nurmF‘Df
Eiﬁg normChf
o tPDf
RESlS toDf
WEG [ CE =D | :
rnth | ak E:;fl'l: ?F'E’;.f rth [abe [cat | 20 |EIEIE| [rmeh 20 catIZD ---
fChf
2|84 apply ] alb 2|d|e|d :
7 (2 [ATTTT] binomialcbr fsfhi Fla[h|:
&|I|m|r|g poissonPDf k|I|m|n K|l |m|r
Li,’ftPDiSF‘.s[?PCDf ii‘rf £i|’5
o [ [ 95D | o |
S N | o |2 EEEEE;EDF'D'F w | | | . % | v x| .
[CALE Hw |4 hrvpergeccos | [ TRIG [ CALC JoPTH] & [CALC | AnY JoPTH] & [EHE
Alg Decimal FReal Rad dmg] Alg Decimal FReal Rad dmg Alg Decimal FReal Rad dmg]

Mark allocation

So the Pr(Y =6)=0.146.

o 1 mark for setting up the binomial and writing Y ~ Bi(n =10, p =0.75). Pr(Y =6).
o 1 mark for the correct answer.
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e.  Again, arandom sample of 10 bikes is chosen. If it is known that Pr(X >b)=a, where

a,b € R™, and that the probability that no more than one of these 10 bikes took more

than b hours to produce was 0.9, find the values of a and b. Give your answer correct to
4 decimal places.

3 marks
Total 12 marks

Worked solution

Again, a binomial distribution is involved: Y ~ Bi(n=10, p=a) and Pr(Y <1)=
Pr(Y <1)=Pr(Y =0)+Pr(Y =1)

=(1-0a)° +10a(1-a)’ =0.9

Using CAS gives:

I I
Eﬂmfﬁ%ﬂ-ﬂ- EHWI&'J%H-H-

-ar )" 1B+10 (1A 9=, = Equation: [ BT TISTISTE solvel (1-x)19+18 - (1) 1
Varishle: 1421487118, x=H. 85452562 }
O
- -
abc, c,at 2D --- mthlabc, cat | 20 ---
I IE'I [o]<]2 ]2 [ |y |=]z ]+ allecld |<|>|s|j:| InIE'IvI I<I>IsI%IrIrIzIt +
= ) i ~[= =
N IR LR RS Y ravie e BOE R IR IR KOS
' al|g|r|s ' = hu||l|| =L Ll
i 109-"||l|| 23|+ gt 2= [+ []] = % 22 |[+]-
{] {}{EHEEUB . |E|lan= | il Na|sy|= . |E||an= [:l {}{EHEEUB . |E||an=
CALC | ALY JoPTH] AR JERE]| [ TRIG |::H|_|:|0PTN = |exE]| [|cALC | ADv |OPTH] WAR JEXE
Ala Decimal FReal Fad qgm] Alg Decirmal FReal Rad qm] Alg Decimal  Feal Rad qm]
. a=0.054529

Then Pr(X >b)=a gives I;f(x) dx =0.054529.
Using CAS gives:

| |
ST | oo I SISl T

sotvel(1-x119+18-2- (1= (A | | Equation:  [Terearryand | [[sotvel (1) 18+ 100 (1-a 0[5
1421487118, =0, B5452862 3 { variable: 1421487118, x=0, B5452962 1
m L]
ffcxndx =g, @545z snlve[ ff(xjdx =@, B54529, +
& b
{b=5.2TEETIE69 }
- - =
20 mth [abc [cat | 20 |EIEIE]
| [8]a]]<]>]. |¢'|A’|F|2|t ]+ a & c c|d |<|3'|s|j:| [m]afifn]c]s], [2]xls|z|]+
= =5 i = =
EIRCWE HEE SRR rarimmes HEESE | E kG KO SR
" 1ug,I|||l|| TG (B ==l " hg.l]||l|| eI
0 {}{-Iiauu-a elEre]| (e dm e =ie e = O {}{'HEDUG = |[=r=

CALC | ALY JoPTH] AR JERE]| [ TRIG |::H|_|:|0PTN = |exE]| [|cALC | ADv |OPTH] WAR JEXE
Ala Decimal FReal Fad qgm] Alg Decirmal FReal Rad qm] Alg Decimal  Feal Rad qm]

. b=5.2767
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Mark allocation

° 1 mark for writing Pr(Y <1)=Pr(Y =0)+Pr(Y =1)
=(1-a)°+10a(1-a)’=0.9

° 1 mark for evaluating a.

° 1 mark for evaluating b.

END OF SECTION 2
END OF SOLUTIONS BOOK
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