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HSC Outcomes Mathematics Extension 1

HE1 appreciates interrelationships between ideas drawn from
different areas of mathematics.

HE2 uses inductive reasoning in the construction of proofs.
HE3 uses a variety of strategies to investigate mathematical models
of situations involving binomial probability, projectiles, simple

harmonic motion and exponential growth and decay.

HE4 uses the relationship between functions, inverse functions and
their derivatives

HES applies the chain rule to problems including those involving
velocity and acceleration as functions of displacement.

HEG6 determines integrals by reduction to a standard form through a
given substitution.

HE7 evaluates mathematical solutions to problems and communicates
them in an appropriate form.



GIRRAWEEN HIGH SCHOOL

MATHEMATICS
Midyear Examination
Year 12 Extension 1 March 2013

Time allowed: 120 minutes (Plus 5 minutes reading time)

INSTRUCTIONS:
» Attempt ALL questions.

All necessary working should be shown in every question. Marks

will be deducted for careless or badly arranged work.

Board-approved calculators may be used.

Each question attempted is to be returned on a separate piece of
paper labelled clearly Question 6, Question 7 etc. Each sheet

of paper should clearly show your name.

For multiple choice: write the letter corresponding to the correct

answer on your answer paper.



For Questions 1 — 5 write the letter corresponding to the correct answer on your answer

sheets.

()Ifa, B and y are the roots of 2x° —3x2 +x —5=0a? + B2 +y2 =
1 5 3 9

(A); ®B) 3 (& )%

(2) The number of different ways of arranging the letters of the word MOOLOOLABA is
(A) 37 800 (B) 75 600 (C) 151 200 (D) 1 814 400

(3) The domain of y = In(x?) is
Ax>0 B)x<0 (C) All reals except x = 0 (D) All reals

@iy =In(2-) 2=

X243
6x x%+3 3-3x2 6
Wh(z5)  ®% OF ey Prrey
(5) [ Ve* .dx =
@A) ;¥eT+C B)g=+C © Vet +¢ (D) 3¥e* +C

Question 6 (20 Marks)Show all necessary working on a new sheet of paper. Marks

{a) Solve ;2_13 < 8 showing all workings. 5
(b) Divide the interval between (4,3) and (—1,13) externally inthe - 2
ratio 7: 2.

(c) The angle between the lines x — 2y = land y = mx is 45°. Find both  §

possible values of m.
(d) (i) Express vZcos® ++/3sin0 in the form Rsin(6 + a). 5

(ii) Hence or otherwise solve the equation v2cos(8) + /3sin@ = 2 3
for 0 < @ < 360°.

Examination continues on the next page



Question 7 (14 Marks)Show all necessary working on a new sheet of paper. Marks

(a) (i) Differentiate y = xe*. 1
(ii) Hence find [ xe* . dx 2

. . Inx .
(b) Find the equation of the tangent to y = —z at the point where 5

x = e. Leave your answer in exact form.

(c) Find the volume of the solid of revolution formed when y = xe?*’ 4
is rotated about the x axis between x = 1 and x = Z. Answer correct
to four significant figures.
() Find [ —E— . dx 2
Question 8 (13 Marks)Show all necessary working on a new sheet of paper.
(a) Prove using mathematical induction: 4
7+ B T (E)R_l U Citl )
5 25 5 3 x5n-1
(b) The probability that a lightbulb manufactured at a certain factory
will be defective is 0.015. Out of a sample of 100 lightbulbs what
is the probability that
(1) 3 will be defective.
(i)  Atleast 99 of the lightbulbs will work. 2
(c) Find the greatest term in the expansion of (sz + -E)zgif x= % 5
Question 9 (18 Marks)Show all necessary working on a new sheet of paper.
(a) In the diagram below,0 is the centre of circle ABCD. BA || CD and
BO 1 OD. AD and BC meet at M.
Diagram not to scale
A (i) State why ZBAD = 459, 1
(ii)) ~Prove BC 1 AD, 3
(iii)  Show that BOMD is a cyclic 1

quadrilateral.

D



Question 9 continues on the next page.

Question 9 (continued)

(b)Prove that

5in®
1-c¢

N
s cot(g) (Hint: Use t formulae)

(c) P (2at, at?) is a point on the parabola x% = 4ay. S is the
focus of the parabola and D is the point on the directrix of the
parabola directly below P. N is the point of intersection of SD and
the tangent to the parabola at P. (see diagram)

Diagram not to scale

P(2at,at?)

)] Show that the equation of the tangent to the parabola
at Pisy = tx — at?,
(ii)) - Showthat SD L PN.
(iii)  Show that N is the midpoint of SD.
(iv)  Prove that ZSPN = 2DPN.
Question 10 (14 Marks)
(a) Solve the polynomial equation 4x3 + 24x2 + 29x — 21 =0

given that one of its roots is equal to the sum of the other two.

Question 10 continues on the next page

Marks
3



Question 10 (continued) Marks
“(b) An explorer at A sees a mountain peak on a bearing of 010°
and at an angle of elevation of 2°, The explorer then walks
263km on a bearing of 060° to B. The explorer then sights the
mountain peak on a bearing of 250° and at an angle of elevation
of 2.5°. (See diagram) If C is the base of the mountain, D is the peak

and k is the height of the mountain in metres:

Diagram not to scale

6} Show that'AC = h tan88° and find a similar
expression for BC.
(i)  Show that LACB = 1209,
(iii)  Show that A .
h2(tan288° + tan?87.5° — 2tan88°tan87.5°cos120°) = 2630002
(iv)  Find the height of the mountain.

HERE ENDETH THE EXAMINATION!!!
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