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General Instructions

=  Write using blue or black pen

* Diagrams drawn using pencil
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= The Reference sheet is on the last page of
this booklet

= Use the Multiple-Choice Answer Sheet
provided
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Structure & Suggested Time Spent

Section I
Multiple Choice Questions

e Answer QI — 10 on the multiple choice
answer sheet
e Allow 20 minutes for this section

Section IT
Extended response Questions
= Attempt all questions in this section in a
separate writing booklet
= Allow about 160 minutes for this section

This paper must not be removed from the examination room

Disclaimer

The content and format of this paper does not necessarily reflect the content and format of

the HSC examination paper.
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Section I

10 Marks
Allow about 20 minutes for this section

Use the multiple choice answer sheet for Questions 1 — 10.

1 What is 25.09582 correct to 4 significant figures?
(A) 25.09
(B) 25.10
©) 25.095
(D) 25.096
2 The quadratic equation x> +3x—1=0 has roots « and B. What is the value of
aff+(a+pB)?
(A) 4
(B) 2
(©) —4
(D) —2

Page 2



The semi-circle y=+/9—x is rotated about the x-axis. Which of the following

expressions is correct for the volume of the solid of revolution?

(A) V=z[(9-x)dx
(B) V=27 (9-x) dx
(©) Vv :ﬁI:(9—y2)dy
(D) v =2z[ (9-y)dy

The curve y=2x’+ax’* -3 has a point of inflexion at x =1. The value of a is:

(A) 6
3
® 3
(©) 0
(D) -6
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What is the derivative of (1+log, x)*?

(A) 4(1+1og, x)’
(B) (1+ losge X)5
©) 4(1+logex)3
X
(1 +log, X)5
(D) B

The area between the curve y = 1 , the X-axis and the lines x =1 and x=b is equal
X

to 2 square units. The value of b is:

(A) e
(B) e’
(©) 2e
(D) 3

Page 4



For which values of X is the curve f (x)=2x’+x* concave down?

1
(A) X<

1
(B) X > —g
(©) X <—6
(D) X>6

What is the angle of inclination of the line 3x + 2y = 7 with the positive direction of

the X — axis?
(A) 33°41"
(B) 5619'
© 123°41"
(D) 14619"
Solve sinx =§ for 0 <x<360
(A) 60" or 240’
(B) 30 or 150°
(©) 30" or210°
(D) 60" or 120’
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10 Interest rates are increasing at a decreasing rate.

Which of the following graphs represents the above statement?

(A) (B)
I I
(© (D)
END OF SECTION I
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Section 11

90 Marks
Allow about 160 minutes for this section

Answer question 11-16 in separate booklets.

Question 11 Start a new booklet 15 Marks
(a) Simplify 6-2(4-2p) 1
(b)  Find the derivative of Xxlog, X 2

(c) Given that a and b are integers find the values of @ and b if (5 —3x/§)2 —a-+vb. 3

(d)

In the diagram ZCAB =30°, ZEDB =116°, and ZAEF =98°.

Find the size of Z/ABC . 2

Question 11 continues on the next page.
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() Solve for 0<x<27 , 2cos’x=1 .

(f) Differentiate

>— with respect to X leaving your answer in simplest form.

2X° —

(g) Find If4sec2(3 X) dx leaving your answer in exact form.

END OF QUESTION 11
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Question 12 Start a new booklet 15 Marks

(a)  For the parabola (x-2)" =4y

(i)  Find the coordinates of the vertex 1

(i)  State the equation of the directrix of the parabola 1

(b) Consider the quadratic equation 2x* +4x—k =0

(1)  Write down the discriminant of this equation. 1
(i) For what values of k does 2x* +4x—k =0 have real roots. 1
(¢) The velocity of a particle moving along the X axis is given by 2

v=Db+ til , where b and ¢ are constant.
+

Given that the particle has initial velocity 2 ms™ and its initial acceleration was 4 ms?,

find the values of b and c.

Question 12 continues on the next page.
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(d) Inthe diagram A, B, C and D are the points (—1,0), (2,4), (-6,0) and (-2,2) respectively.

D is also the midpoint of AE.

y

B(2.4)

C(-6,0) A(-1,0)

(1)  Find the length of the interval AB. 1

(i) Find the equation of the circle with centre at B which passes through the

point A. 1
(iii) Show that the size of ZCAB is 127 to the nearest degree. 1
(iv) Find the midpoint of BC. 1
(v)  Show that the equation of the line BC is x—2y+6=0 1

(vi) Find the perpendicular distance of A from the line BC in simplest exact form. 2

(viil) What type of quadrilateral is ABEC? Give reasons for your answer. 2

END OF QUESTION 12
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Question 13 Start a new booklet 15 Marks

(a) Use Simpson’s Rule, with 3 function values, to find the area between the curve 4
y= xe'* , the X axis, and the lines x =4 and x=9.

Give your answer correct to 2 decimal places.

(b) The diagram shows a sector with angle @ at the centre and radius 4+/3 cm.

87r\/§
3

The arc length is

cm

Not to scale.

4J3_' cm B
(i)  Find the size of angle 4. 1
(1))  Find the length of chord AB. 2
(111) Find the exact area of the shaded minor segment. Leave your answer in its

simplest form. 2

Question 13 continues on the next page.
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(c) Anthony bought a second hand car. Its odometer read 10 500 km on the day he bought
it.
He drove the car for 250 km in the first week, 270 km in the second week and in each

successive week he drove it 20 km more than the previous week.

(i)  What distance did he drive in the 15" week? 2
(i)  What distance will he drive this car during the first 15 weeks? 2
(ii1) In how many weeks will his car’s odometer show 20 620 km? 2

END OF QUESTION 13
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Question 14 Start a new booklet 15 Marks

(a) The sum of the first 2 terms of a geometric progression is g of its limiting sum. 2

Find the common ratio.

(b) A particle moves in a straight line so that its displacement, X metres from a fixed point

S 25 . .
on a line is given by x =t +n , where t is measured in seconds.
+

(i)  Find the particle’s initial position. 1
(i) Find expressions for the velocity and acceleration in terms of't. 2
(i) Find when and where the particle is at rest. 2
(iv) What value does the velocity approach as t — o0 ? 1
(v) Explain why the particle is never to left of its initial position. 1

Question 14 continues on the next page.
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(c) The number N of bacteria in a culture at a time t seconds is given by the equation
N = Ae*.
(i)  If the initial number of bacteria is 25 000, and after 10 seconds there are
26 813 bacteria, find the values of A and k.
(i) Determine the number of bacteria after 30 seconds
(to the nearest whole number).
(i) After what time period will the number of bacteria have doubled?

(iv) At what rate is the number of bacteria increasing when t = 30 seconds?

END OF QUESTION 14
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Question 15 Start a new booklet 15 Marks

(a) A function is defined by f (x)=x>-3x-9x+22.
(i)  Find the coordinates of the turning points of the graph y = f (x) 4

and determine their nature.
(i) Find the coordinates of the point(s) of inflexion. 2
(iii) Hence, sketch the graph of y = f (x), showing the turning points, 3

the point(s) of inflexion and the y-intercept.

(b) Consider the curve y=4x*(1-x).
(1)  Show that the gradient of the tangent at the point (1, 0) is —4. 1
(i) Find the equations of the tangent and normal to this curve at the point (1,0) 3
(i) The tangent and normal cut the y-axis at A and B respectively. 2
If the point of intersection of the tangent and the normal is C, find the area

of AABC.

END OF QUESTION 15
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Question 16 Start a new booklet 15 Marks
(a) Robert borrows $400 000 to buy a house. The interest rate is 6% p.a. compounding
monthly. He agrees to repay the loan in 30 years with equal monthly repayments of $M.

Let $An be the amount owing after the n' repayment.

(i)  Ifthe amount owing after two repayments A is $399 201.61, 2

show that his monthly repayment is $M = $2 398.20.

(i) Show that A =$479 640—$79 640x1.005" . 2

(i) After how many months will the amount owing be less than $150 000? 2

Question 16 continues on the next page.
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(b) ABCD is a parallelogram with sides AB = 2a and BC = b. EF is parallel to AB and DC,

and DE = x.

G is the midpoint of AB. The line parallel to EG from F intersects CD at H

where DH = c.

Not to scale. 2a

///4/

(1)  Show that AAEG is similar to ACFH .

(i) Find an expression for X in terms of @, b and c. 3

Question 16 continues on the next page.
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(¢) The parabola y=b-ax*, where a>0 and b >0, is under the curve y =

X2 +1

The parabola touches the curve at two points that are symmetrical at the y-axis, as
shown in the diagram below.

Let the two curves intersect at X =+(.

y=b—ax’
(i)  Show aq4+(a—b)q2+4—b:0. 1
(i) Hence show that b=4a-a. 2
(ii1) Hence show 0<a<4. 1

END OF EXAM
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Mathematics

Factorisation
at—b? =(ﬂ+ b)(a- E:!)
a+b’ = (ﬂ + b)(az- ab+ bz)

a=-b =(a- b)(az+ ab+bz)

Distance between two points

d= \{[-‘fz -xl}z +(v =3 }2

Perpendicular distance of a point from a line

q- |a.r1+b}'1+c"

Angle sum of a polygon
§=(n-2)x180"

Ja® +b*

Slope (gradient) of a line
}‘2 - }1|

Equation of a circle

(x—h)* +(y—k)* =12

m=
X, —x;

Point-gradient form of the equation of a line

¥=n =’”[x‘-‘|)

Trigonometric ratios and identities

Sin@ = opposite side cosecl = '1
hypotenuse sinf
cosf = adjacent side sech = 1
hypotenuse cosf
tan @ = opposite side (an @ = sinf
adjacent side cosd
cotd = C(.JS 0
sin@
sin@+cos’@=1

Exact ratios

30°

Sine rule

a b _
sinA  sinB  sinC

Cosine rule

¢t =a* +b* = 2abcosC
Area of a triangle

Area = %absinC

nth term of an arithmetic series
T =a+(n-1)d

Sum to n terms of an arithmetic series

Sﬂ=g[2a+[n—l)d] or sﬂ=’—2’(a+f)

nth term of a geometric series
T =ar™!

n

Sum to n terms of a geometric series

Limiting sum of a geometric series
a

5=

1-r

Compound interest

A =P[1+L]
" 100
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Mathematics (continued)

Differentiation from first principles
o) = lim LR = 7 ()
h=0 h

Derivatives

If y=x", then ﬂ= nx"!

x

dy dv du

If y=wv, then —=u—+v—

v=uv, then » . o

du dv

dy VE-“E

If y=£,then —=
v dx ¥V

dv du
If v=F(u),then —= F'(u)—
y=Fu), then 2 = pr(u 2
£(x) 4 _ e p)ef)
If y=e/', then —= f(x)e
dx

d‘ L
If y=log, f(x)=Inf(x), then ﬁ=%

If v=sin f(x), then ?= Sllx)cos f(x)
X

If y = cos £(x). then ;—‘ = f(x)sin f(x)
X

If y=tan f(x), then ?: Fr(x)sec? £(x)
x

Solution of a quadratic equation

—b ++b% = dac

2a

r=

Sum and product of roots of a quadratic equation

a+ﬁ=-§ aﬁ:%

Equation of a parabola
(x- h}z =tda(y-k)

Integrals

n+l
(ax+b)" dx = &.}C
a(n+1)

-

1
e!l.\‘.‘Pb dx = _Fax+b +C
(]

([ f(x)
dx =1In x C
) 7 |7 G+

-

sin{fax +b)dx = = lt;uns (ax+b)+C
a

P

1
coslax+b)dx = Esin(ax +h)+C

-

sec’(ax+b)dx = ;—lan(ax +b)+C

Trapezoidal rule (one application)

b
J F@)dx = 2] f@) + 1))

Simpson’s rule (one application)

b
L Flx)dx = 2 - [f(a} +4f[“;b )+f(b}]

Logarithms - change of base

Angle measure

180° = i radians

Length of an arc
I=r@

Area of a sector

Area = lrgﬁ'
2

_3_
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Mathematics Extension 1

Angle sum identities
sin(ﬂ + ;ﬁ} = sinfcos@ + cosBsing
CUS(B + gﬁ'} = cosBcos@— sinfsing

tan & + tang

t;].n(ﬂ+¢} - 1—tanftang

t formulae

If r= tanE. then
2

sinf = i
1412

cosf = 3
1+1¢

tanfd = L.

General solution of trigonometric equations

sinf = a, 0=nm+(-1)"sin"'a
cosf = a, f=2nw+cos'a
tanf = a, f=nr+tan"'a

Division of an interval in a given ratio

[mxz +nx,  my; +ny ]

]
m+n m+n

Parametric representation of a parabola

;
For x~ = 4ay,

x=2at, v=at

At (2&!, m‘z).

langent: y=ifx— at’
normal: x+fy= ar’ + 2at
At (xy. ).

tangent: xx; = Za(y + yl]

normal:  y-y =-i—ﬂ(x-xl]

Chord of contact from (xn, yﬁ): XX, = 2::(_\=+ -"n)

Acceleration

d’x _dv _ dv_a‘(l 2]

7 = =v_—=—
dr dr dx  dx

v
2

Simple harmonic motion

x=h +acns(nr +£1‘}

x =-n2(x-b}

Further integrals

1

J‘i_J ! d_r=ltun"£+|f

Sum and product of roots of a cubic equation

ﬂf+,!3+}*=—E
a

i
of +ay+py =~

d
ofy=-

a

Estimation of roots of a polynomial equation

Newton's method
f(xl)

h .l I a—

) f’(xl]

Binomial theorem

(a+b)" = i(:)a*bﬂ-‘f = i (:]aﬂ"ff;ﬁ

k=0 k=0

_4_

i 2015 Board of Swudies, Teaching and Educatsonal Standards NSW
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Multiple Choice, Page 3
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Q_’ Coﬂ(mr( 04)0-/'1 , 5{_'_‘% e
f(x) <0
/V[x}= ox’ + 2t
/w/n/: /I £ 2

J2x+2 < QO

2x ¢ -2
= 74/76&1/0 @

G
Rf 5« 427= 7/

- _3 7
/- z% 732

m = -

O = fan /’3/
- /23"4/’Z frswes @

M emr- b 4_1
2

2 1AL i
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Question 11, Page 2
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Question 11, Page 3
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U= 31 v=h'-|

(10) let j= 3 U
- Au dr . 1
1 v m's AL
dy . 3(b1) - < o
i (-1)
= bx* -3 - /721*
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(@ ) (1-2) =4y

11:15 AM

(k) - Fa(q-4)
2wk @ (20) O

»/(;Ca/ (eajfk ~ /
con (ave. V/ﬂ
(i) (oN cave vp

helow e

7=
(b) N+ -2=0

(1) A= b -%c
= /é 7 %XZ )“'é

=

- 16 + 8k ()
(n) ?26/ rools means

ht8k 20
g > - /6

£y -2 @ Abo aae,/a/ 2>-2

ﬂ[llﬁu(//)( ong. ﬁca / @’%

%%

420

Question 12 Page 8



Question 12, Page 2
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Question 13, Page 3
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Question 14, Page 3
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Question 15, Page 3
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