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Question 1a.
Worked solution

i(eX sin(2x)) = e”sin(2x) + 2¢” cos(2x)
dx
Mark allocation: 2 marks

e 1 mark for evidence of using the product rule
e 1 mark for the correct answer

. Always be on the look-out for product rule or quotient rule questions.

Question 1b.
Worked solution
f(x) ="

f'(x) = —sin(x)e*™™

f '(zj = —sin(zj em@ =—1xe’=-1
2 2

Mark allocation: 2 marks

e 1 mark for the correct derivative f'(x)
e 1 mark for the correct answer

. Remember to re-read the question before moving on. Many students
differentiate correctly but then forget to evaluate.
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Question 1c.
Worked solution
Average value of a function is

1
fxdx
), f®)
e
k-11 3+2x

_1x%[loge|3+ 2xI],

2k [Iog (3+2k)—log, (5)]
1 | (3+ 2k)
= Oge
2k -2 5

3+2k 1 .
lo =—log.(3), gives k = 6.
ge( e j 10 9.(3), 9

Setting

Mark allocation: 3 marks

e 1 mark for setting up the correct integral with terminals from 1 to k
e 1 mark for obtaining a log equation in terms of k
e 1 mark for the answer k = 6
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Question 2
Worked solution

To have a unique solution implies the two lines are not parallel. Therefore, they have
different gradients.

Rearranging the lines gives
2y=ax—-a = y—Ex—E
2 2
and y=-5x+7

So %;t—S, a=-10.

Soaz=-10
aeR\ {—10}

An alternative solution involves using matrices and calculating the determinant.

a -2
Let A=
BN

detA=ad —-bc=a+10
LetdetA=0 = a+10=0
So a=-10.

soaeR\ {—10}.

Mark allocation: 2 marks

e 1 mark for equating gradients or forming the determinant
e 1 mark for the correct answer

Tip
. Remember there are three ways this question can be asked: unique solution,
no solution or infinite solutions. Be sure to be able to answer any of these.
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Question 3a.
Worked solution

Swap x and y to get x = % log, (yT—Z)

Now, rearrange to make y the subject.

3x =log, (yT_zj

e3X:y__2
3
P¥*=y-2
y=3¥+2

So f*(x)=3e*+2.

Mark allocation: 2 marks

e 1 mark for swapping x and y
e 1 mark for the correct answer, which must be written as f

. Remember to use correct notation — the question asked for f ™, so make
sure you use this in your answer.

Copyright © Insight Publications 2015



Question 3b.
Worked solution

The graph of y = f*( f(x)) will be the graph of y = x for the domain of f (x),
i.e. X e (2, ).

So the graph will be

10+

-10 -5 Of 5 10

-10 L

Mark allocation: 1 mark

e 1 mark for correctly drawn graph (It must have an open circle at x = 2.)

. Remember to find the domain of f. This is important as the graph of
y=f(f(x)) will exist only for the domain of f.
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Question 3c.
Worked solution

-1 0
The matrix { 0 } describes a transformation that produces a reflection in both the x- and

y-axes.

So the new equation is y = —%Ioge (L;Xj

Mark allocation: 1 mark

e 1 mark for the correct answer
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Question 4a.
Worked solution

The transformations:
e adilation of factor 2 from the x-axis
e atranslation of +3 units up

give a new equation of y = 2sin(x) + 3.

N[N
w
S
N

Mark allocation: 2 marks

e 1 mark for one cycle of either a sin or cos curve that is centred around y = 3
e 1 mark if all aspects are correct, including correctly labelled end points
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Question 4b.
Worked solution

dy =2¢05(X)
dx

When x=0, % =2, so the gradient of the normal is —% .

The equation of the normal to the curve is
1
S y—3=—=(x-0
y-3=-7(x-0)

1
=——X+3
y 2

Mark allocation: 2 marks

e 1 mark for obtaining the gradient of the normal to the curve
e 1 mark for obtaining the line equation

. Again, re-read the question. Don 't forget to find the equation, not just the
gradient!
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Question 5a.
Worked solution

Max will need to drink cola, lemonade, lemonade and then cola.
So the Pr(CLLC) =1x0.7x0.4x0.6

7 2 3 21

=—X—X—=——
10 5 5 125
=0.168

Mark allocation: 2 marks

e 1 mark for writing CLLC for writing a product that involves 4 terms

] . 21
e 1 mark for the correct answer, written as either 0.168 or —

Question 5b.
Worked solution
C. L

Ci+1 0 J
I‘i+1 4

Pr(L long term) =

\‘

_ !

13

=|o
w

Mark allocation: 1 mark

e 1 mark for the correct answer
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Question 6a.
Worked solution

Swap x and y, giving

1
=—I -k
x=310g,(y~K)

2x =log, (y —k)
e? =y—-k
y =e”+Kk

Mark allocation: 1 mark

e 1 mark for using the correct method, leading to the correct answer
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Question 6b.
Worked solution

Using the inverse found in part a, consider the equivalent rectangle.

A

Y_ (1,e+k
2

0%

B

0]

Area of the rectangle is %(e + k).

Therefore, the area under the curve is equal to %(e +k).

1
So [26* +k dx =2 (e +K).

IS

N

LHS = E ™ + kx}

0

(e

2 2 4
= lk_lkzl_l
2 4 2 4
1 1
= “k==(2-¢
2 4( )
- k=(2—e)
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Mark allocation: 4 marks

e 1 mark for finding the area of the equivalent rectangle
1
e 1 mark for setting up the integral as IOZ o +kdx

e 1 mark for obtaining the integral B e + kx}2

0
e 1 mark for the correct answer

. This is a ‘hence’ question so you must make use of your answer to part a.
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Question 7a.
Worked solution

sin(3x) = _Tl 3rd and 4th quadrants

3y — St 1z
44
572'
3X + 2k —+2k7z
4 4
57r+2k7r 77z 2kz keZ or x_(8k_1)ﬂ,(8k+5)ﬁ,kez
12 3 12 3 12 12

Mark allocation: 2 marks

e 1 mark for using % as the basic angle

e 1 mark for the correct answer

. For trigonometry general solution questions, you must always write k € Z.
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Question 7b.
Worked solution

The average rate of change of the function is given by

_f)-f@
b-a
(&G
r_r
3 4
_0-42
1
:—12J§

Mark allocation: 2 marks

e 1 mark for correctly evaluating either f (%} or f [zj

e 1 mark for the correct answer

Be careful! Students often confuse average rate of change for average value
of the function.

Copyright © Insight Publications 2015



16

Question 8a.
Worked solution

Using the log laws, we get

log, (x+1)* +logy 4 =1
log, 4(x +1)* =1
8' =4(x+1)°
2=(x+1)?
+42 = (x +1)
x=-1+2

However, X >-150 X = —1++/2.
Mark allocation: 2 marks

e 1 method mark for using log laws
e 1 mark for the correct answer
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Question 8b.
Worked solution

Let a =g, as this forms the trinomial equation into a recognisable quadratic equation.

a’-8a+7=0

Factorising gives (a—1)(a—7) =0.
Soa=lora="7.

—e*=lore" =7

= Xx=0or x=log,7

Mark allocation: 3 marks

e 1 method mark for establishing the trinomial equation
e 1 method mark for factorising the trinomial
e 1 answer mark for both correct answers
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Question 9a.
Worked solution
Converting to standard normal gives

Pr(X <30) = Pr(Z < 30_60)

=Pr(Z <-2)
=0.0228

Mark allocation: 1 mark

e 1 mark for the correct answer

Question 9b.
Worked solution
Using the conditional probability rule gives

Pr(X <60n X >30)
Pr(X >30)

~ Pr(30< X <60)

~ Pr(X >30)

Pr(X <60| X >30)=

Again, converting to standard normal gives

Pr30< X <60) Pr(-2<Z<0)
Pr(X >30) Pr(Z >-2)

Using the symmetry of the normal distribution curve, Pr(Z > -2) =1-Pr(Z < -2).
So the Pr(—2<Z <0) =0.5-0.0228 =0.4772 and Pr(Z >0) =0.5.

04772 04772 4772
1-0.0228 09772 9772

Therefore, Pr(X <60| X >30) =

Mark allocation: 2 marks

e 1 mark for using conditional probability
e 1 mark for the correct answer

. The answer must be written as a fraction and not a decimal inside a
fraction.
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Question 10

Worked solution

f'(x) = (x—a)3(x—b)*+(x-b)®
=(x=b)*[3(x—a) +(x-b)]
= (x—b)?*[4x —3a—Db]

For stationary points, let f’(x) =0.

= (x—b)*(4x-3a-b) =0
=X=bor4x=3a+b

3a+b
= X=bor x=

So b=3 and 4=3a+3.

16=3a+3
13=3a
13
"3

a

Mark allocation: 3 marks

e I1markfor f'(x)=0
e I1markforb=3

e 1 mark for a:§

END OF WORKED SOLUTIONS
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