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QUESTION | MARK H2 H3 | H4 HS H6 H7 HS H9
1,2 2 J J
3 1 v v N,
4,5 2 NG J
6-10 5 v N J
11 15 v N NG
12 15 v J N
13ab 5 N, NG N} N
¢ 4 v v v
de 6 N v v v
14 15 v N} N
15a 5 NG N, J J
b 10 N J J J
16 15 v v v
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HSC Outcomes Mathematics

H1 seeks to apply mathematical techniques to problems in a wide range of practical contexts.

H2  constructs arguments to prove and justify results.

H3  manipulates algebraic expressions involving logarithmic and exponential

functions.

H4  expresses practical problems in mathematical terms based on simple given

models.

H5  applies appropriate techniques from the study of calculus, geometry, probability,

trigonometry and series to solve problems.

H6  uses the derivative to determine the features of the graph of a function.

H7  uses the features of a graph to deduce information about the derivative.

HE8  uses techniques of integration to calculate areas and volumes.

H9  communicates using mathematical language, notation, diagrams and graphs.




GIRRAWEEN HIGH SCHOOL

HALF YEARLY EXAMINATION

2016
MATHEMATICS

Time allowed - Two hours
(Plus 5 minutes' reading time)

DIRECTIONS TO CANDIDATES
+ Attempt ALL questions.

+ All necessary working should be shown in every question. Marks may be deducted for careless

or badly arranged work.

* Formulae are on laminated sheet provided.

» Board-approved calculators may be used.

- Answers to multiple choice questions should be coloured in on the answer sheet provided.

» Each of questions 11-16 is to be returned on a separate piece of paper clearly marked Question
11, Question 12, etc. Each piece of paper must show your name. Write END OF SOLUTIONS

on your last piece of paper.

* You may ask for extra pieces of paper if you need them.




PART A: Questions 1 — 10 (Multiple Choice) Write the letter corresponding to the correct

answer on your working pages.

Question 1

Correct to 3 significant figures, 5 745 322=

(A) 574 (B) 575 (C) 5740 000 (D) 5 750 000
Question 2

The gradient of a line perpendicular to 2x + 3y = 8 is

A3 ®) 3 ©-2 o) -2

Question 3

(A)27 (B) 90 (C) 105 (D) 23

Question 4

The focus of the parabola (x + 1)? = 8(y — 2) is

(A)(-1,2) B)(1,-2) (O)(-1,0) @) (-1,4)
Question 5

The sum of the roots of the quadratic equation 3x% +2x +9 =01is

(A)-2 (B)— § (€)3 (D) Not real
Question 6

im x* — 16 _

=4 X —4

(A0 (B)4 (C)8 (D) Undefined
Question 7

A card is drawn from a standard deck (4 cards of each kind, 13 of each suite, 52 cards altogether).

The probability that it is red or an Ace is
1 1 7 15
A ®); © = WES

Examination continues on the following page




Question 8

— .3 ~2x 4y _
Ify=x"+3e s oo =

(A)3x% —6e 2  (B)3xZ+6e 2  (C)3x2—e?*  (D)3x%+ie 2
2 2

Question 9

1
fm-@”

E 4 1 _ 1 1
WFEx+ DT+ B) s+ C O~ @z T ¢ Dy
. 1
Question 10 [ —-.dx =
1 1 1 1
Q) s+ C B+ C ComtC D)—sh:+C

PART B: Show all necessary working on your answer pages.

Question 11 (15 Marks)

(a) Find o if
B  y=2Vx—2+2e%
(i) y=>5x%e?
. xt
(i) y= x3-2x43
@) y=e'

() (i) Find [ 2e3* — 6x2.dx

(ii) If -;% = 3e?* and y = e when x = 1 find the expression for y.

Examination continues on the following page
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Question 12 (15 Marks) Marks
(a) A(—2,3),B (2,5) and €(4,1) lie on the number plane. M is the midpoint
of AC. (See diagram.)
y DIAGRAM

NOT TO
. SCALE

i) Show that AB .. BC
(i)  Find the coordinates of M.

(iii)  Show that AM = BM = CM

EE S S S o R VS ]

(iv)  The circle which passes through 4, B and C
has centre M. State the equation of this circle.
(b) A total of 130 tickets are sold in a raffle that has 2 prizes. There are 50 red, 50 green and 50

blue tickets. At the drawing of each prize, winning tickets are NOT replaced before the next

draw.
(1) Draw a probability tree showing this information. 2
(1)  Find the probability that at least one of the winning 2
tickets 1s red.
(iti)  Find the probability that the winning tickets are 2

different colours from each other.

Examination continues on the following page




Question 13 (15 Marks) Marks

(a) Use the trapezoidal with five function values to find an approximation 3
T g2
for [ e . dx

(b) This irregularly shaped park is bordered by a beach: 2

DIAGRAM
NOT TO SCALE

85m

5
Use two applications of Simpson’s rule to find the approximate

area of the park.

(¢) () Iy = 5xe¥, find 2. 2
(i) Hence find [ 5xe*.dx 2

(d) Find the volume of the solid of revolution formed when y = e3* 2
15 rotated around the x axis between x = —1 and x = 2.

(e¢) Find the volume of the solid of revolution formed when the area 4

between the curves y = 4x,y = %and the linesy =2 and y = 3

is rotated about the y axis.
Question 14 (15 Marks)
(a) Ken wins $500.00 and decides to keep it locked up for a rainy day.
After a while he decides to add more to his stash, so he puts in $40
one month, then $55, then $70 and so on.

(Unfortunately being locked up at home it earns no interest.)

(1) How much money will he put in in the 12" month? 1
(i)  How much money will he have after one year? 2
(1ii)  How long will it take Kevin to save $7000? 3

Examination continues on the following page




Question 14 (continued) Marks

(b) The number of people attending the Upper Kombuckta West show is
increasing by 7% per year. If 3000 people attended the show in the year
2000:

1) How many people attended the show in 20057
(i1) How many people attended the show altogether between
2000 and 2007?

—2x

(c) Find the equation of the tangent to y = e~**at the point where x = —1.

d?y dy
— gy X -x e mmn o it —_
(@) If y = ¥ + 3e™*, show that T 2y = 0.

Question 15 (15 Marks)

(a) (i) Show by substitution that ¥y = x? — 1 and y = 3x + 3 intersect at
the points (—1,0) and (4,15).
(ii) Find the area enclosed by y = x2 — 1 and y = 3x + 3

(b) For the function y = (x 4+ 1)e*
(1) Find the coordinates of the x and y intercepts.
(i)  Find any turning points and determine their nature.
(iii)  Find any points of inflexion.
(iv)  Sketch the graph of y = (x + 1)e”* showing all intercepts,

turning points and points of inflexion.

Examination continues on the following page
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Question 16 (15 Marks)
(a) Find the locus of the set of points that are equally distant from the point
(—1,3) and the line y = —5.
(b) A is a point on the curve y = x2 + 2x + 5. B is a point on the curve

y = 4x — x? with the same x coordinate as A. (see diagram.)

y
\ / DIAGRAM NOT
\ ; {./" TO SCALE
3 /
2\ /
.l A
X \\ /
'E;i\\ /

Yo
/ \\ o
{
; ‘ \ *
/ \
[ \

(1) Using x as the x coordinate of both A and B, show that the distance
AB = 2x% - 2x + 5.
(i1) Find the minimum distance AB.

(c¢) (i) Write the sum to n terms of the series 1 + % + % + —21—7 S

n
3n—1

-- , 2304 05
(ii) Fortheserxesl+3+9+27+81+ Tt

(A)Show that the sum to 5 terms can be written in the form

6156

4

. 2 3 , 1 1 1 1 1
Hmt:l+—+§+---.canbewnttenasl-%—(—+-3-)+( + =+ )+

3 3799

Examination continues on the following page
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Question 16(c)(ii) (continued)

(B) Write an expression for the sum fo n terms of

2 3 4 5 n
1+§+§+ﬁ+ﬁ+m'+3n—1
(C) Find the limiting sum of the series

2 3 4 5 n
1+§+§+§+a+"'.+3n_1

Here endeth the examination!!!

Marks

Remember to write END OF SOLUTIONS on your

answer page!!!
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