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General Insfructions

Reading time - 5 minutes
Working time— 1.5 hours

Write using black or blue pen
Board-approved caleulators may
beused

A reference sheet is provided at
the back of this paper

Show relevant mathematical
reasoning and/or calculations in
Questions 6-8

Total marks - 50

Seefion I
5 marks
*  Aftempt Questions [-5

_*  Allow about 8 minutes for this section

Section IT
45 marks
*  Aftempt Questions 6-8

-*  Allow about 1 hour 22 minutes for this section

HSC Mathematics Extension 1
Section I

5 marks
Attempt Questions 1-5
Allovw about 8 minutes for this section

Use the multiple-choice answer sheet for Questions 1-5

A . a |
1 ., Which of the following is the correct expression for J' J— 7
' 4— 57

(A) cos? %+ C
{B) cos?2x+C
© sin’ §+ oy

(D) sin'2x+-C

2 A curve has parametric equations x=#—3 and y =¢*42, What is the Cartesian equation
of this curve?

(A) y=x—x-1

(B) y=x+x-1

(€) y=x"-6x+11 .

o) y=.r2+6x+.11
i

3 Which of the following is the inverse function of y = x” —6x+8 ?
(A y=3+yx-1 '
(B y=3(x+])

€ y=+x+1 o ' N : Y

D) y=3+x+1 o

s 4 What is the greatest coefficient in the expansion of (542327
(A) B x5 x2}
®) "¢ x5tx2t
© “¢x5"x2
D) "CxSx2-




HSC Mathematics Extension 1

H3C Mathemalics Bxtension 1 .
) . i Seetion I
5 Which of the following is the range of y=4tan™ [%J ?
y - : 45 marks
(A4 {y 0sys 4;:} i Attempt Questions 6 —-§
B) {y 2wy < 27:} ’ B Allow about 1 howr and 22 minufes for this section
(C) { yi-m<y <ﬂ} Answer each question in the appropriate writing booklet.
@ {y:-2rm<y<2z} Your responses should include relevant mathematical reasoning and/or calculations.
Find of Section I . ’ Question 6 {15 marks) Marks

. & Find Imdy using the substitution y =1 (1 >0). A 2

© O Show that the equation f(x) =sinx+ cosx—x has a root between 2
x=1and x=2.
() Let x=1.2 beafirst approximation to the root, Apply Newion’s 2

method once to obtain a better approximation to the root.
Answer correct to 3 significant figures,

(@) (). - Given(3+ 4.1c)1s , use the Binomial Theorem fo write an expression 1
for I, 0k <15,
'(ﬁ) Show that g’!ﬂ. =M. : 3
T, 3% :
- (iif)  Hence find the greatest co-efficient in the expansion of (3+4x)15 ; -
g (d) Use the substitution #=6—x to evaluate Lﬁx 6—xdx. 3
End of Question 6
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Question 7 (15 marks} ) . Marks Question 8 (15 marks) Marks
(8) What are the roots of the equation x* + 63> ~x¥—30 =0 given oneroot is the 3 o i Show that {Zsin?x de=2.. 2
gl ( ) ( ) 0 4 '
sum of the other two roofs? . . X
. ) (i)  The area bounded by the curve y =sinx+1, the axes and the line 3

x= —;E_is rotated about the x-axis.

(b) State the domain and range of y=4cos™! 3 ) 2 Using the result from (i) or othepmsa find the volume of this solid of
3 revolution. Leave your answer in exact form.

(&) Consider the binomial expansion

{c) The probability that any onc of the 30 days in June is raining is 0.3, Write an 2

expression for the probability that .I}_l_l}.e will have exactly 10 rainy ggzs_.. (142" =14 "Cp 4 "Cpp? 0t "Cx”
(d) P(2p,p") and Q(2q,q") are two points on the parabola 1 =4y. (h  Showthat  1-7G 47— +(-)"C, =0 1
) M5 the midp6init of PQ. (iiy  Showthat °C,+2°C,+..+#°C, =n2"" 2
i) Show that (p—g)’ =2(p" +¢") - (p+4)". . 1 :
(i} IfPand 0 moveonthe parabola s thath!g_:q =4, show that the 2
locus of Mis the parabola x° = 4y —16. : (¢) A clay shooter hits the target 25% of the time. In a competition he will have
(iii}  ‘What is the focus of the locus of M2 1 forty shots at fic target,
: (i) What is the probability he hits 36 targets? Answer correct to 4 1
decimal places.
(¢) Inthe figure below T and TR are tangents fo a circle centre 0. P lies on the (i)  What is the probability he misses at - most two ﬁgﬁ? Answer correct 2

circle and JS=SP. LZORT =" to 4 decimal places.

(d) Counsider the function y = % cos™ (x—1).

(i)  Sketch the graph of the function showing the coordinates of the i
endpoints.
(iif) . The region in the first quadrant bounded by the curve 3

¥ =—;—.::os"l {x—1) and the coordinate axes is rotated through 360°

about the y-axis. Find the volume of the solid of revolution,
Express your answer in simplest exact form.

(i} Show that /RSQ=2a. 2

(ii) _Hglc_;a show that SOTR is a &c!clic quadrilateral. 2
= e E s S
End of Question 7
End of papex
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