Total marks — 84
Attempt Questions 1-7
All questions are of equal value
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’ Question 1 (12 marks) Use a SEPARATE wiiting bodklst:

" (a) Differentiate y = log, (cosx) expressing your answer in simplest form. 2
(b) Evaluate:
2006 ;
Highe"“ Schoof Certificats ® J. Z dx using the substifition u = £ —4. 3
A B T 2
Trial Examination 2 x4
4z .
) 3
(if) - sinxcosx dx 3
R x - - . Fid
lathematics Extension 1
(¢) Solve the following inequaltiy for x, graphing the solation on a rumber line
1 .5 2
x+2
eral Instructions “Total marks - 84
"Reading time — 5 minutes . Aftermpt Qu\ésﬁons 17 (@) Determine the acute angle between the straight lines whose equations are
W,orig’ng time ~2 hours » All questions are of equal value : . x~-y+ 1=0ad 2y =x + 1 2
Wiite using hlack or blue pen . Start a new booklet for eash Question
Board-approved calc.ula?csrs may be used | o i;ut y'gur SNt:udegﬁ Nx;ngge‘rf ;ancg :;F;ee ch ’ ‘ End of Question 1
A table of standard integrals is provided b:c?kls _;'?n umber on theriron a
All necessary working should be shown in

avery question




Question 2 (12 marks) Use a SEPARATE writing booklet.. Mazks .
. -r
(z) Consider the fumction y = 2cos - _;E
1
A

()  Sketchthe graph of this function cléardy showing the domain and range.

. . S
(i) Findthe angle, ©,that ihe fangent to the curve y = 208 % at x = 0 makes with the

positive direction. of the x-axis. 3

(b) Find the volume of the solid of revolution formed when the curve ¥ = sinx is rotated around the x-

axis between the lines x = Oandx=7zt. 3

') Find all valves of 8 for which 2sin — {2 = 0.

'd) Find the point P which divides the intérval joint A(-3, 5) and B(7,10) exteémally in the ratio 2 : 7. 2

End of Question 2

meston 3 (12 marks) Use.a SEPARATE writing boolklet. Marks

) A spherical balloon is expanding so that its volume V' mm® increases at a constant rate of 72
mm® per second: -

P . 2 L.
What is the rate of increase of its surface area A mm”, when the radius is 12 mm? 4

. 3 2 .
) Pactorise x — 3x — 10x + 24, giventhat x = 2 is azero, and hence solve

£ o424 > 37 1 10 4
7TSole 35imix + 2068% = 2,for 0 £ x £ 360°, to the nearest minute. 4

End of Question 3

2

Question 4 (12 marks) Use a SEPARATE writing booklet. Marks

. 9
(2) Find the term independent of x in the expansion of (x + —1;) . . 3

(b) Consider thé expansionof (I + 2%)".
@  Write dqwn an expression for the coefficient of the term in x4 . 2

(ii) The ratio of the coefficient of the term in x* to that of the term in % i55:8. Find n.3

®

O is the centrs of the circle, MPB is a straight line and OLM is perpendicular to AOB as shown.
Prove that:

@ A, O, P, Mare concyclic, and

™
N

() «£ OPA = £ OMB.

End of Question 4




Question 5 (12 marks) Use a SEPARATE writing booklet. Marks .

) TA and TB are two tangents drawn o 2 circle from an external point 7. A and B are the point of
contact of the tangent with the circle.

) Draw a neat diagram clearly showing this information.

(i) . Prove that TA =TB.
b) Prove by Mathematical Induction that 7" — 1 is divisible by 6 for all positive integess of 7.4

¢) The elevation of hill at a place A due east of it is 39°, at a place B due south of A, the elevation -

is 27°.

Tf the distance from A to B is 500m, find the height of the hﬂl,‘ to the nearest metre. 4
4)  Show that & (log, 2%) = L (log. %).

dx dx

Poes-thismean-that-log2e-=-logx? —

Give reasons for your answers. 2
juestion 6 (12 marks) Use a SEPARATE writing booklet. -~ - ) Marks
) (@ Consider the parabola y = 7.

Find the equation of the tangent to the parabola at the peint P(f, tz). 2
(i) Show that the line passing throngh the focus of the parabola and perpendiculas to the
’ ' 2

tangent at P had equation x = Ef(l — 4y).

(ii) Find the locus of O (X, ), the point of intersection of the tangent and the line throug]
fi en : 2

the focus perpendicnlar to the tangent.

A particled i projected herizontally at 50 m/s from the top of a tower 100m high. At the sathe
 instant, another particle B is projected from the bottom of the tower, in the same vertical plane at

100 m/s with elevation 60°.

Prove that the particles will coilide and find where they do so. (Use g = 10ms )

End of Question 6

Question 7 (12 marks) Use a SEPARATE writing booklet. Marks

() Solvefor 0° < 8 < 360°, sinx = 3cos (x + 65°). 3
*sinBsinC

(b) Prove that the area of 2 AABC is g smbsmb 2

2 sind

. ; 2 + % .
(¢) Given that y=%2 and x is real, find:
x + 2
() the set of value(s) of A for which y can take all but one real value. 1
) -

(it) Ifwhen A = 5,bysketchingy = x : 7 find the range of the function. 3

x

2

3

(@) Find the values of m for which the line y = mx fouchesthecurve y = ”"_222; : ;>'

End of Examination
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