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Section I Questions 11-16
50 Marks




Section 1 Moultiple Choice (10 marks)

Use the multiple choice answer sheet located in the front of your answer booklet. All guestions
are worth one mark.

1. Whatis the remainder when the polynomial P(x) = 5x* — 17x% — x + 11 is divided by
x—2?

(A) -147
(B) -95
(C) -19
D) 1

2. A function is represented by the parametric equations:
x=2t+1

y=t—2
Find the Cartesian equation of the function

A) x—2y+3=0
B x—2y—-3=0
€) x+2y+5=0
D) x—2y—-5=0

8
3. Given that a and § are both acute angles, evaluate sin (a + ) if sin a = T

) 4
and sin f = s
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Which function is graphed below?
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flected in the line y = x. What is the equation of the reflected curve?

2x3 isre

The curve y

5.

%3
16

A y=

The solution to In (x3 + 19) = 3In (x + 1) is:

(A) x=2

6.

-3

(B) «x

D) x= —-2o0rx=3

©) x=-3orx=2




What is a possible equation of this function?

Y
A\

Ay f)= —x(x-1x+1)
®B) flx)= —x*(x+1)
©€) flo)= —x*(x—1)

D) f&x)=x*(x+1)

If flx)=1+ ;-2_-3-, which of the following give the equations of the horizontal and vertical
asymptotes of £~ 1(x)?

(A) Vertical asymptote is x = 1 and horizontal asymptote is y = 2
(B) Vertical asymptote is x = 1 and horizontal asymptote is y = 3
(C) Vertical asymptote 15 x = 3 and horizontal asymptote is y =1

(D) Vertical asymptote is x = 3 and horizontal asymptote is y = 2



9.  The graph of a furiction f, with domain R, is as shown.
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The graph which best represents 1 — f(2x) is:
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10.  The volume of a cube is increasing at a constant rate of 100 cm?® per second. At what

rate is the total surface area of the cube increasing when the side length of the cube is 10cm?

(A) g cm? per second

(B) -z; cm? per second

(C) 40 cm? per second

D) 750 cm? per second
P



Section IT (60 marks) Attempt Questions 11-16
Answer each question in your answer booklet

Start each question on a NEW sheet of paper

QUESTION 11 (Start a new page ) (8 Marks)
(@ Solvex+2 < = 3)
631‘1 1% 9?1'!'1
(b) Solve e 1 (2)
(c)  Find the equation of the normal to the curve y = e2**2 ot the point (3)
where x = —1

End of Question 1%




QUESTION 12 (Start a new page) (10 Marks)

(a)

(b)

(c)

In the quadratic equation x% + 3x + 2p — 1 = 0, one root is triple 2)

another. Find the value of p.

Xavier is playing a variation of Chess called Makruk on-line. Each game
is graded and Xavier begins with a 0.6 probability of winning and a 0.3
probability of losing,

At the end of each game, players received points.

If Xavier wins he receives 5 points. If he loses he receives 2 points and

a draw will result in Xavier receiving 3 points.

(i)  What is the probability that Xavier’s first game ends in a draw? (1)

In the next game, after grading has occurred, Xavier now has a 0.4
probability of winning and a 0.4 probability of losing.

Find the probability that after two games:

(i) Xavier receives ten points. (1)

(iiiy Xavier receives five points or fewer 2)

The number of bacteria in a culture is given by N = Ae* where
t is measured in hours. If 6000 bacteria increase to 9000 after 8 hours,
find .

(1)  k correct to 3 significant figures (2)
(if) the rate at which the bacteria are increasing after 2 days. (2)
End of Question 12




QUESTION 13 (Start a new page) (8 marks)

cos 26+sin20-1
cos28-sin20+1

(a) Prove that tan &

(b) The polynomial P(x)=x*+ax+bhasazeroatx = Z and when P(x)

is divided by x + 1, the remainder is 18. Find the values of a and b.

(c) 1) Using at least one-third of a page of your booklet, sketch the graph of
y=[2x -1

(i) Hence or otherwise, solve |2x — 1] < |x — 3]

(d) By drawing an appropriate right-angled triangle, find the exact value

of cos (tan™? (;j—))

End of Question 13

QUESTION 14 (Start a new page) (8 marks)

(a) Solvel-+cos2x =sinZxfor 0 = x = 2

ezx

) Letfx) = —

(i)  Find the range of f(x)
(i) Find the inverse function f'(x)

Co54Xx—C0S6X

Simpli
© implify sin6x—sindx

End of Question 14
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QUESTION 15  (Start a new page) (8 Marks)

(a) Use ‘t’ results to prove that

1+cosx 1 x
- = - for t =tan- (2)
sinx t 2
(b)  The polynomial equation x3 — x% — 8x + m = 0 has an integer (3)

double root.

(i) Find the value of m
(ii)) Hence find the roots of the polynomial equation

(c) The angle of elevation of a tower PQ of height 4 metres at a point 4
due east of it is 18°. From another point B, due south of the tower the
angle of elevation is 14°. The points 4 and B are 1500 metres apart on

level ground.

(i) Copy the diagram into your answer booklet

(i1) Show that BQ = A tan 76° (1)
(iif) Find the height /4 of the tower to the nearest metre (2)
End of Question 15



QUESTION 16 (Start a new page) (8 Marks)
(a) Danuta has an 80% probability of passing her first English assessment and (1)
has a 45% probability of passing both the first and second assessments.
Find the probability that Danuta will pass the second assessment given that

she passes the first one,

(b) Theroots of the equation x3 — 3x% + 4x + 2 = 0 are , f3, y. Find the (2)
value of &« 14 =14 71

(¢) The diagram below shows the graph of y = f(x) 2)
F-Y y
4
-2 -2 E
1
Sketch the graphof y = )
(d) Show that the Cartesian equation of 3)
x = —1+4 cos@
v =2 —sind

1s a circle and state the centre and radius

END OF PAPER
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RuesTionN 15 -
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YEAR 11 EXTENSION 1 TEACHER COMMENTS

Question i1:

{a} Teachersteach inequalities in one of two different ways, each with its advantages. Students need to learn
ONE method, not confuse two {or more} methods.
But one things is the same: For x + 2 < ﬁ You CANNOT multiply by x — 1. ([f it is positive, then itis OK,
but what if x— 1 is negative? Then thee inequality sign changes.} The same applies to the line
(x + 2)(x — 1)% < 4(x — 1). You cannot DIVIDE by x — 1, for the same reasons.
Simple principle: |\nequalities should ring warning bellsf!!|

(b} This question was intended o be done by indices (and LOOKS like thist!}, not logarithms. People who used a
convoluted logarithm method were exiremely lucky that the answer was rational, so it was exact. Trouble

would arise if it were irrational, say.
371.-5'1

Also, learnthis — 6" = 2" 3™ And no, in > you can’t cancel the n+1's.
{c) Wel done!
Question 12

a) Students were able to find the value of & yet found difficulties finding the velue of p using sums and products
of roots.

b) Poorly answered. It would have been best to have drawn a tree diagram to realise that P(£ 5) = P(LL) +
P(LD) + P(DL) '

ci) Students were able to find the value of k however had difficulties giving the answer to three significant
figures.
cii} % = ¢ X N needed to be shown with the correct substitution to be awarded full marks.

Question 13:

a} Needed to look at reference sheet to get the substitutions and know which one to use. Also you need to learn

b} Learn the factor and remainder theorem and how to use them as this is a standard type of question and | was
surprised how few students knew the process

¢} [Ttwas a2 unit graph that half of the EXTENSION ONE KIDS got wrong X - intercept is y=0 and vy — intercept is x
=0

d) Use the graph to help solve or at Jeast test the answers

el Simple and careless errors done here

Question 14:

a} Poorly done. Tha smartest resuli for cos2x to use was 2cossguaredx-1 as the ones would then cancel out.
From then on needed to get to cosx{cosx ~sinx)=0 for first mark. NEVER divide throughout by something with
an x in it as you lose a solution. Don’t worry you weren't the only one, about % of the cohort did this.

bi) Let e to the x =0 works out y=3/4 but then realise that y can’t equal % as e to the 2x only approaches 0.

b} Usethe formula sheet, these were on it.




Question 15:

a) The t-results are on the formula sheet and needed to be used to correctly answer the guestion. Marks were
not awarded for simply citing these results. Student should be wary of silly algebraic mistakes such as
(1+E0)x B e gy

1412 2t 2t
Students should take care to clearly set out any proof or show questions.

b) Students who attempted to use the double root as &, «, § were mostly unsuccessful due to algebraic errors,
and recelved few or no marks. The most efficient method was to use multiplicity of roots. Several successful
methods were used to find the final root after (or sometimes before), finding the value of m.

¢} i) Students needed to show where the angle 76° came from. Stating tan 76° = % was not sufficient for a
show question, as this is such a simple rearrangement of the final answer.

For comparison’s sake, if a question asked you to show thatx = 5, simply writing

x+ 1 =6, thefore x = 5 would not be an acceptable answer.

ii) Students were less likely to make mistakes if they followed the clue in part i): Finding a similar expression
for AQ and using Pythagoras’ theorem. Many students surprisingly incorrectly used Pythagoras’ theorem, or
attempted to use the Sine Rule with two different triangles at once. Students should also take care with their
calculator work.

Question 16:

a) Successful students recognised that this was a conditional probability questions, and easily arrived at the
answer hy the correct application of formula, or the use of a tree diagram.

b) This was a fairly conventional sum and product of roots question which was not done particularly weil,
Successful students recognised that they had to take the common denominator in order to express what they
were given ™% + 87 + y~1in terms of the sum and product of roots, i.e. M—Jr:;;tfg, the formulas for which
are in the formula sheet.

c} This question was generally well attempted, both extensionl students, at a minimum need to recognise that
the zeros of a function become the asymptotes of its reciprocal as we dividing by zero is not possible.

d) There was a short way and a long way to answer this question. The long way involved squaring the given

equations for x and y and then completing squares to arrive at the equation of a circle (see solutions). All but
1 students who completed this question successfully went the shorter route of expressing sin # and cos @ in
terms and x and y and then using the Pythagorean Identity to arrive at the equation of a circle. The marking
was generous, it is noted that this is a proof question and many of the solutions were not explicit enough in
their show steps. If you are using the Pythagorean Identity in a proof question you must state this explicitly and
not jump straight to the final solution otherwise you are likely to lose marks.




