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STANDARD INTEGRALS
X" d =L gt pa1; xe0
n+1 ? ’ ’
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~dx =lnx, x>0
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J‘e"dx =le“", a0
a
J.cosaxdx =lsinax, a+0
a
-‘.sinaxdx =—‘lzcosax, a#0
Iseczaxdx =ltanax, az0
a
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1 _ 1, -1x
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Total marks 120
Attempt Questions 1-10
All questions are of equal value

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

Marks
Question 1 (12 marks) Use a SEPARATE writing booklet.
[2
(a) Evaluate -%‘__—164—4 to two decimal places. 1
_— . . 12
(b)  Simplify the following expression: ( _)_c) . 1
(¢c) Factorise 24°+9a 35, 1
(d) Rationalise the denominator and simplify: 1 __1 . 2
2-.3 2+.3
27
(¢) Evaluate lim% . 2
=3 X—

(f)  Inaparticular country town, the probability of an adult contracting swine flu is 0.2

during 2010.

Two adults in this town are selected at random.

() Draw a tree diagram to show the different outcomes. 1
(if) What is the probability that they will both contract swine flu in 20107 1

(iii) 'What is the probability that only one of the adults will contract swine flu in 2010? 1
(g) On adiagram, indicate the region where the following inequalities hold simultaneously: 2

y+120, x+y-2<0andx22,
2 TENM_QASOFM Copyright © 2010 Neap
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Marks
Question 2 (12 Marks) Use a SEPARATE writing booklet.
(a)  Graph on a number line the solution set of: |[2x 1| > 7. 2
(b) If f{x)=2cx+d, find the values of ¢ and d given that f(—1)=2 and f(2)=-1. 2
(¢)  The coordinates of the points 4, B and C are (0,-2), (4, 0) and (6, -4) respectively.
(i) Find the length 4B, and the gradient of 4B, 2
(if) Show that the equation of the line L, drawn through C parallel to 4B 1
isx~2y—14=0.
(iii) Find the coordinates of D, the point where L intersects the x-axis. 1
(iv) Find the perpendicular distance of the point 4 from the line L. 2
(v) PFind the area of the quadrilateral ABDC. 2
Copyright © 2010 Neap TENK_QA_IOFM 3
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Marks
Question 3 (12 Marks) Use a SEPARATE writing booklet.
(a) Find the equation of the locus of P(x, ), if P is always equidistant from 4(3, 1) 3
and B(1,3).
Give a geometric description of this locus.
(b) Determine the minimum value of 5 + 7cosx. 2
(¢)  Find all real numbers, x, which satisfy the equation 9% —10(3") +9=0. 2
(d) For the parabola xt= 16y find the:
(i) focal length 1
(i) coordinates of the focus 1
(iii) equation of the directrix 1
(e) Determine if the line x +y + 3 =0 is a tangent to the parabola y = 2% +3x-1. 2
4 TEMOA 1R Copyright © 2010 Neap -
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Marks
Question 4 (12 Marks) Use a SEPARATE writing booklet.
(@ ImAXYZ,YZ=3cm,XZ=5cm and £XZY=150°.
Find the length of XY to one decimal place. 2
(b) Differentiate with to respect to x:
(i) 3tanx 1
oy X—1
(i) x+1 2
(i) xe™* 2
(c) If fix)=logx ,find f'(x) and hence /'(5). 2
(d) The sum to n terms of an arithmetic series is n*+8n for positive values of n.
(i) Show that T,,=2n+7. 2
(ify Which term is the first term greater than 10007 1
Copyright © 2010 Neap TENM QA S0P 5
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. Marks Marks
Question 5 (12 Marks) Use a SEPARATE writing booklet. Question 6 (12 Marks) Use a SEPARATE writing booklet.

(a) Simplify cosec(90 —4)cos (90 —4) . 2 ®

®) For£<ﬂ<-3—7-tﬁndﬁif25inzﬁ=l. 3
2 2 2
(©) A4,B and C are collinear points. BD || AE, BA || DE, BC=BD and ZBCD=48°.
Copy the diagram on your answer sheet and find the magnitude of ZDE4 , giving reasons. 2 (i) The area of sector OPQ is %t em®, Given that the radius of the circle is 10 cm, 2
) find the angle a, leaving your answer in exact form.
(ii) Hence, or otherwise, find the area of the shaded segment. 2
NOT TO
SCALE
R b (b) Find the following indefinite integrals:
@) 3cos2x dx 1
4 i @ |20 g 2
. 2x"+5x
- (iif) j"———’f ! e 2
(d) Using the limiting sum of a geometric series, find a fraction for 0.12 in simplest form. 2 Wx
(¢)  Sam wants to save for a holiday in 10 years’ time. The interest rate is fixed at 9.08% p.a. (¢)  Find the exact volume of the solid formed when the curve y = 3sec2x is rotated about the 3
. . o -
ggﬁﬂg\;r;iltnsg ;I:;:r:y for the first 5 years and will change to 10% p.a. compounding yearly s-axis between the lines x =0 and x = %r )
How much should Sam invest now so that he has $5000 in 10 years from now? Give your 3

answer to the nearest dollar.

6 TEMLOA S0P Copyright © 2010 Neap Copyright © 2010 Neap TEHN QA8 7
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Marks
Question 7 (12 Marks) Use a SEPARATE writing booklet.
(a) A party of hikers leaves its camp, S, at 5:00 am and walks in the direction 150° T until they
reach point B at the base of a cliff. Unable to ascend the cliff, they follow it on a bearing of
015° T and set up camp for the night when they reach point C at 2:00 pm. The bearing and
distance of C from § are 120° T and 7.5 km respectively.
(i) Draw a diagram showing the above information, 1
(if) Show that ZSBC=45°. 1
(iii) Calculate the average speed of the hike from S to C, correct to one decimal place. 2
(b) (i) Draw the graph of f(x)=tanx for -w<x<mx. 1
(ii) Use Simpson’s Rule with three function values to approximate the area enclosed 2
between the cutve y = f(x) and the lines x=0 and x= 1-3[ . Leave your answer as an
exact value.
(c) A builder wishes to install an arch window which is in the shape of a parabola, as shown in
the diagram. The parabola has a window sill 4 m wide and is 4 m tall.
4
-2
Calculate the area of the window. 2
(d) Evaluate:
: dx
1
® I 1
0
1
. 1
(i) — dy 2
| (2x+1)
8 TEHMOAJOF Copyright © 2010 Neap
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Marks
Question 8 (12 Marks) Use a SEPARATE writing booklet.
(2) Consider the function f(x) = 1-3x+x’, in the domain -2 <x<3.
(i) Find the coordinates of the turning points and determine their nature. 3

(ii) Draw asketch of the curve y = f{(x) in the domain —2 < x < 3, clearly showing all its 2

essential features.

(iif) What is the maximum value of the function f(x) inthe domain -2 <x <37 1

(b)  For what value of x is the tangent to the curve y = & parallel to the line y=6x7 3
y y

(¢) A particle moves in a straight line such that its displacement in metres, x, after ¢ seconds is

given by x= P+3f-or-1.
(i) When and where does the particle first change direction?

(ii) What is the average speed of the particle in the first second?

Copyright © 2010 Neap
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Marks

. Marks
Question 9 (12 Marks) Use a SEPARATE writing booklet, Question 10 (12 Marks) Use a SEPARATE writing booklet.
: 2
(a) (i) Sketch the curves y =2sinx and y=-2cosx on the same diagram for 0 <x <. 2 (a)  Given that m” + n* = 14mn, simplify (gﬂi’_’ﬂ) . 2
Label clearly any point(s) of intersection of the two curves. 4
. +
(i) Calculate the area bounded by the curves y =2sinx and y =-2cosx and the y-axis. 2 Hence show that log(m " n) = %[Iogm + logn].
(b) A ball is projected vertically from the top of a tower. The height of the ball above ground . o . . .
level is given by h(f) =24 + 8¢—2£*, where 4 is height in metres and #is time (® (@ Sketchthe curve y=xe” showing all stationary points and asymptotes. 2
_ in seconds. )
(i) Hence find value(s) of k for which xe™ = k has:
(i) Find the initial velocity. 1
(a) o solutions 1
(i) Calculate the time taken for the ball to hit the ground. 2
(8) one solution 1
(iii) Explain why the acceleration of the ball is constant. 1
(¢)  Anunderground water pipe is being built from a reservoir to a new housing estate on
. & . . the other side of a river, 1000 metres downstream. The river is 400 metres wide and has
(c)  The size of a colony of bees is given by the equation P = 5000¢" where P is the population straight banks,
after ¢ weeks.
. The diagram shows the proposed route of the water pipe. It follows the river bank for some
(i) Ifthere are 6000 bees after one week, find the value of k correct to 2 decimal places. 1 distance before crossing the river to the housing estate.
(i) When will the colony (to the nearest day) triple in size? 1 The cost of laying the pipe underground is $800 per metre and the cost of laying the pipe
. underwater is $1000 per metre.
(iii) What is the growth rate of the population after two weeks? 2 '
reservoir NOT
) TO
x metres SCALE
—_____\5 ?
400 m river
1000m housing estate
(i) Show that the cost (C) of the pipeline, in terms of x, is given by: 1
C = 800(1000 + x) + 1000./400° + x*,
(ii) Find the value of x that gives minimum cost. 4
(iii) What is the minimum cost of the pipeline? 1
End of paper
10 TEIMOA TR Copyright © 2010 Neap Copyright © 2010 Neap TEaAont 11
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