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INSTRUCTIONS

This task contains three questions. Marks for each part of each question are shown.
Answer all questions in the writing booklets provided. Start each question in a new
booklet.

Calculators may be used.

Show all necessary working.

Marks may be deducted for careless or badly arranged work.

More marks will be awarded for questions involving higher order thinking skills.
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Question 1 (start a new booklet)
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Use the substitution u =1-2x to evaluate
1
Jxa-2x*ax
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Using the substitution u = ¢*, or otherwise, find
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@ Express sinx —+/3 cosx in the form Asin(x~a), with A>0

and 0<a<£.
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(i)  Find the general solution to sinx - /3 cosx =

2
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Question 2 (start a new bookler)
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If tan6 = m and tan¢ = 3, find the value of m if 6—¢=-;£.

Find the equation of the tangent to y = tan™ (ax + b) at the
point where it crosses the x-axis.

Sketch the graph of y = -3~<:os"1 -2{ for the domain -2s x <2,
n
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Find the exact value of | ———dx.
“0[ VI2-x?

What is the condition for the inverse of a function to exist?
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Qn Solutions Marks C ts+Criteria
. : .
Question 3 (start a new booklet) Marks S l a) ¢«
X (-2 dan
(a) O is the centre of a circle of radius 6cm. )]
£AOB =0 radians and @ is increasing at a rate of 0.2 radians per second.
w = |\ — e _ N = U~
dun = - Ldoc G
— ~l':\,\k.'u\":- :'\

T = _qa', .\ 4 0,w =l
’é’lg@ku do =777 |
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- Describe the rate of change of th f AAOB when LAOB =120°. . - S
escribe the rate of change of the area o when y w - ul de
\

(b) A particle, when x metres from the origin on a straight line, has . - W - _‘ﬁ_ l

velocity v ms™, given by v2 =20+ 16x-4x>. " G g’ |

(iy  Show that at this point, its acceleration is ~4(x ~2) ms™. @ ‘ |4 { i {

) - (1)

(i) State the period of the motion and find its amplitude. [£))}

\
i\

() A particle moves on the x-axis so that, when x metres from the origin,

g %) - - — &
its acceleration is —2x* ms?. U S | don ; w=& =W qe™) =<
. The particle is initially at restat x = 4. e dan - 7%
A 5 e T ?x i > e = eleg
(i) In what direction will the particle first move, and why? 1 S =% o e
. . . =
(ii)  Show that its velocity, v ms™, is given by v? =256 — x*. 2) ) X = Lnas ,w =€ =2 = ol
T z - p° = (-
(iii)  Where will the particle next come to rest and what will be 2) X x=o e c (
the subsequent motion? . ~
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