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HSC Outcomes Mathematics Extension 1

HE2
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HES

HE6

HE7

uses inductive reasoning in the construction of proofs.

uses a variety of strategies to investigate mathematical models of situations
involving binomial probability, projectiles, simple harmonic motion and
exponential growth and decay.

uses the relationship between functions, inverse functions and their derivatives

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

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

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



GIRRAWEEN HIGH SCHOOL

YEAR 12 HALF YEARLY EXAMINATION
2016
MATHEMATICS EXTENSION 1
Time Allowed: Two hours

(Plus 5 minutes reading time)

Instructions To Students

» Attempt all questions.

* All necessary working must be shown for questions 6-10,

* Marks may be deducted for careless or badly arranged work.
* Board approved calculators may be used.

* For Questions 1-5, write the letter corresponding to the correct answer on your answer

sheet.

» For Questions 6-10, start each question on a new sheet of paper. Each question should
be clearly labelled.

¢ Write ‘End of Solutions’ on your answer paper when you finish answering all

questions.




For Questions 1-5, write the letter corresponding to the correct answer on your answer
sheet (5 marks)

1. What is the solution to the inequality3 — x > 2 .
X

(A) =x<0Oorl=<x<2
(B) x22or 0<x<1

{C) x>0o0r—-28x<-1
D) x£-2o0r=-12x<0

2. What is the acute angle between the lines x — y+2=0 and 2x—-y-1=0.
(A)18°2¢' (B) 19°28 (C) 70°32 (D) 71°32

3. Twelve people sit at a round table. The munber of arrangements possible if two
particular persons are seated together is
(A)24 (B) 3 628 800 (C) 725 760 (D) 7 257 600

2

18
4. The coefficient of x° in the expansion of [—1—— - xJ .
: x

(A)18 564 (B) 3060 (C) 43 758 (D) -3060
5. A curve has parametric equations x =% and y =2, What is the Cartesian

equation of this curve.

@A) y=2 ®) y=1 © y== ®) y=S
X X X

X



Question 6 (19 marks)

(@) Solve 2% <1 3
x+1

(b) Find the coordinates of the point P which divides the interval joining A(—4,—6)

and B(6,~1) externally in the ratio 3:2. 3

(c) Solve: log,(10x+24)=2log, x 4
(d) (i) Express sinx+ J3cosx as Asin{x + ). 3
(ii) Hence solve Sinxé-\/gcosx:ﬁ, 0<a<~§, 0<x<2r. 2

(e) The gradient of the tangent at any point on a curve is given by j—y =e™* If the
X

curve passes through the point (0,1)

(i) Find the equation of the curve. 3

(ii) The point on the curve with x — coordinate — % log, 3. 1

Question 7(23 marks)

(a) Differentiate:

@  y=xllog,(x) (D) y=1; (iii) y=loge( u J 10
X x°+1
(b) Find:
Ioge 2 3x 1
2 x4 Ix dx
0 j xPe¥ Mdx () [———dx (i) e* 9
x*+11 1
(¢)(i) Find the derivative of log, (x> —5x+7). 2
T (2x-3)
(if) Hence evaluate Iww—-—dx correct to 4 significant figures. 2

3 X —3x+7




Question 8 (15 marks)

(a) Use Mathematical Induction to prove that Z rxrl=(m+1)l-1for nz1. 4

r=]

3
(b) Expand [2 — -l—j and hence determine the term independent of xin the
. ,
. 1y
expansion of (2 +3x —4x? )(2 — —J ) 3
X
(c) It is known that at noon the sun is hidden by clouds on an average of two days out of

every three. If 5 consecutive days are taken, find the probability of the sun shining at

noon on

(i) each day

(iK) the first 4 days only

(iti) 4 of'the days

(iv)  atleast4 days 8

Question 9 (19 marks)

(a)The points T(2at,at”)and P(2ap,ap®) lie on the parabola x* =4ay. The equation of the

normal to the parabola at T is x+fy = 2at+at’.
(iy Show that the normal at T and P intersect at the point /¥ with co-ordinates

(—apt(p +t),a(i,‘2 +ipt+p’ +2)). ‘ 4

(i) The equation of the chord 7P is y =-(~‘-?-;~£~)-J~C--—apt . If the chord PT passes through
0,a), show that pt=-1. 2
(0,2), p

(i)

(&) If the chord passes through , (0,a), show that the equation of the locus of W is a
parabola. 4

(£) What is the focal length of this parabola? 1



(b) The circles intersect at Pand (. ROS is a straight line. 7R and T are tangents.

e e

() Copy or trace the diagram into your writing booklet, including a construction line

from Pto Q.

(ii) Prove that PRTS is a cyclic quadrilateral.

(c) Solve 3siné+cosf =2 byusing t=tan-§-, 0<8<2x.




Question 10 (12 marks)

(a) When the polynomial P(x) is divided by x+1, the remainder is 6 and when it is
divided by x—3, the remainder is -2. Find the remainder when P(x) is divided by
x*—2x-3. 4

(b) Charles is at point C south of a tower 4B of height shmetres. His friend Daniel is at a

point D ,which is closer to the tower and east of it. The angles of elevation of the top

A of the tower from Charles and Daniel’s positions are o and 90° — o respectively.

The distance CDbetween Charles and Daniel is hv30

metres.

(i) Show that 3tan® @ —10tan’ ¢ +3=0. 5
(ii) Find o by selving the equation given in (i) 3

End of Examination

Please remember to write ‘End of Solutions’ on your answer paper.
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