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MATHEMATICAL METHODS
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Facts, skills and applications task

Tuesday 8 November 1994: 9.00 am to 10.45 am
Reading time: 9.00 am to 9.15 am
Writing time: 9.15 am to 10.45 am
Total writing time: 1 hour 30 minutes

PART 1

MULTIPLE-CHOICE QUESTION BOOKLET

This task has two parts: part I (multiple-choice questions) and part II (short-answer questions).

Part I consists of this question booklet and must be answered on the answer sheet provided for multiple-choice
questions.

Part II consists of a separate question and answer booklet.

You must complete both parts in the time allotted. When you have completed one part continue immediately
to the other part. .

A detachable formula sheet for use in both parts is in the centrefold of this booklet.

At the end of the task

Place the answer sheet for multiple-choice questions (part I) inside the back cover of the question and answer
booklet (part IT) and hand them in.

You may retain this question booklet.




MATHEMATICS

MATHEMATICAL METHODS

Common Assessment Tasks 2 and 3

FORMULA SHEET

Directions to students

Detach this formula sheet during reading time.

This formula sheet is provided for your reference.
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Mathematical Methods Formulas

Mensuration

area of a trapezium: %(a + b)h volume of a pyramid: %Ah
curved surface area of a cylinder:  2rtrh volume of a sphere: %ﬂ:r3
volume of a cylinder: nreh area of a triangle: %bc sin A
volume of a cone: %n:r"’h
Calculus
d
E(x")=nx"‘1 jxﬂdxznil.x”+1+c,n¢—l
d 1
z(eax)=aew‘ feaxdx=zew‘+c
1 1
d%(logex)=; I;dx=logex+c,forx>0
%(sinax)=acosax Isinaxdx:—%cosax+_c
%(cosa.x):—asinax fcosaxdx:cl—zsinwﬁc
du_ dv

worre Lo g @ 98 dontrle L Vdx s

product rule: dx(uv)'udx+vdx quotient rule: dx(v)" 72
d

chain rule: % = % lei

Statistics and Probability

Pr(A)=1-Pr(A") Pr(A U B) = Pr(A) + Pr(B) - Pr(A N B)
ANnB
PrAR) =iy
mean: p=EX) variance: var(X) =02 = E((X - w)2) = E(X2) — p?
Discrete distributions
Pr(X=x) mean variance
general ) p=Xxp(x) o2 =Z(x-p?p(x)
= Zx2p(x) - p?
binomial nCy pX(1 - py+* np np(l - p)
Continuous distributions
. . . 2 X - E . . .
normal If X is distributed N(u, 64) and Z = 5 then Z is distributed N(0,1).
- Ix . 1 1
sample mean: X =" sample variance: s2 = TT{Xx-X)? = ;jl-(sz - nx2)
sample proportion mean variance standard error
1- b(1-p
p E®)=p vady=EEE | =2




This table is provided for use with Part I Question 31 and Part I Question 3

Table 1 Normal distribution — cdf
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Structure of booklet

Number of Number of questions Number of
questions to be answered marks
33 33 33
Directions to students

Materials

Question booklet of 18 pages.

Answer sheet for multiple-choice questions.
Working space is provided throughout the booklet.
An approved calculator may be used.

The task

Detach the formula sheet from the centre of this booklet during reading time.

Ensure that you write your name and student number on the answer sheet for multiple-choice questions.
Answer all questions.

There is a total of 33 marks available for part I.

All questions should be answered on the answer sheet provided for multiple-choice questions.

Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.

At the end of the task
Place the answer sheet for multiple-choice questions (part I) inside the back cover of the question and answer
booklet (part IT) and hand them in.

You may retain this question booklet.




Specific instructions to students

This part consists of 33 questions.

Answer all questions in this part on the answer sheet provided for multiple-choice questions.
A correct answer scores 1, an incorrect answer scores 0. ‘

Marks will not be deducted for incorrect answers. You should attempt every question.

No credit will be given for a question if two or more letters are marked for that question.

Question 1
The equation of the line which contains the points with coordinates (0, - 4) and (8,0)is

M T 0w

Y
A

"

0 8.0

A

(0,-4)

X
y_2—4
X
y=2x—-4
y=-2x-4
X
y—2+4




Question 2
Which one of the following could be the graph of f: R— R, fx)=kx-— 3)2 (x+2), kis a constant and k < 0?

A. B.

y y
A ¥ N
y=f(x)
1} 1
2 0 3\ > x 2 0 3 i
1k -1k
y=f(x)
v v
C D
y y
ﬂk ﬂk
y=f(x)
\ 1 i /
3 0 2 » X < > 0 3 »” X
1k 1
v y=f(x v
E.
y
4 y=f(x)
1 L
» x




Question 3

The parabola with equation y = £ is translated so that its image has its vertex at (- 4, 3).
The equation of the image is

A. y=(x—-4)2+3
y=(x-3)+4
y=(x+472+3
y=(x+3)’ -4
y=—4x+3

m e 0w

Question 4
The graph of the function fis shown below.

The rule for fis most likely to be
A, fx)=1-¢&~

f=1-¢

f)=€-1
f(x)=log.x+1

f(x)=loge (x +1)

mEOow



Question 5
The graph of the function fis shown below.

-
»

y=f(x)

A y B. Yy
1 1
< 3 >x < A > x
-1 1
D y E y

_'.1/'
A 4
=
v
®

< O N 1
1k
v
Question 6
The function f: R— R, f(x)=2 (sinx— 1) has range
A. [0,2]

B. [-2,0]
C. [-2,2]
D. [-4,0]
E. R



Question 7

The period of the function f whose rule is f (x) = 3 cos (Zx + %J is

A. 2n
B
C. =«
T
D. 2n+ 4
T
E. ©n+ 4
Question 8

The possible equation for the graph shown is

—p <

A. y=1l+cosx
y=1+sinx 2F
y=1+cos 2x

1
y=1+sin2x /

" POy

2

Question 9

=0 on the domain [0, 7] is

B =

The solution of the equation cos x ~
A.

B.

C.

D.

A nvja wla oja ©

E.

Question 10
3log,y 5 + 2log)g2 — log;p20 isequalto

19
A. log, (—26}

B. log,, 109
C. log;,480
D. 2log;,5

E. 6logy B—J

. i <
y=1+sm(x+~) ] r, T att, 21
2



Question 11
The fifth and sixth rows of Pascal’s triangle are shown below.
1 4 6 4 1

1 5 10 10 5

The coefficient of x° in the expansion of (x + 2)° is
22

62

6(2)°

10(2)*

10(2)*

#meOor»

Question 12

. 1.
The derivative of 5 is equal to
A.

Bl

I |
o
| 2= &=
1> ] [V

C.

Lh
e

DI

~3

x
1

B &

Question 13

The derivative of sin(¢®) is equal to
A. sin(e)

B. € cos(e)

C. £sin(e)

D. cos(e’)

E. —¢cosx

Question 14

If f (x) = log, 2x, then f’(3) is equal to
A. 3log.2

B. 1

C.

=]
Wit Al W N



Question 15
The graph of the function fis shown below.

y
A

7—3 2 1 0 IEENEPZE sN__® ° 1

v

£(x) and f () are both positive over the intervals
A (2,00 UGBV =)

(3,20 U 4,6) U (B, )

(=0, =3) U (2,4) L (6, 8)

(3,00 U4, 50U @B )

4,5) L (8,)

m T o P

Question 16

The x coordinate of the turning point of the graph of the relation y = e —2xis
A. log.2

log.4

0

1
2 loge 2

eO

m v aw



Question 17

Liquid is poured into a container at a constant rate.

The graph of the depth of the liquid versus time is shown below.

d(cm)
A

Pt (sec)

Which one of the following is most likely to be the container used?

A. B. C.

\
!

e

IR

-



Question 18
The graph of f is shown below.

: 1 1 1 L 1 > x
0 1 2 3 4
1k
v y=f(x)
Which one of the following could be the graph of the derivative of f?
A. B.
y y
A A
y=f(x)
y=f'(x)

A

— X <

y=f(x) y=f'(x)

4;
o

Y

=

A

—P <

A




Question 19

J-(3x+5 )* dx is equal to

A. Q‘t—;—s)-s-+c

B. ﬁé{;_éf__*_c

C. Qi;:ﬂi+c
3Tx2+5x+c

D. 15

E. 1203x+5°+c

(c is an arbitrary constant)

Question 20

Ifg'(x)= 6e2'x, then g(x) is equal to
A. 3% +c

B. 6e¥+c

C. 12&%+c

D. 3x"+c

E. 65'2 +c

(c is an arbitrary constant)

Question 21

To find an approximation to the area between the graph with equation y = x* and the x-axis between the lines
with equations x = 1 and x = 4, the partitioning shown, using rectangles, can be used.

The area of the shaded rectangles is equal to

A. 14 s y=x
B. 15
c. 21
D. 30
E. 54




Question 22

The area between the curve with equation y = cos 32:- and the x-axis between the lines with equations x =0 and

x=mis equal to

A. 0
1
B. 2
C. 1
D. 2 >
E. 4
Question 23

1 [ ‘(3x - 6) dx=0,a#0, then a is equal to
0

A. -4
B. -2
C 2
D. 4
E 6
Question 24

Which one of the following random variables is not discrete?

the price of petrol at a local petrol station in cents per litre

the number of goals kicked by a full forward in each game of the season
the number of cartons of milk purchased by a family each week for a year

the number of Mazda cars sold each day for a year

mearPy

the height of a person as she grows over a period of one year



The following information refers to Questions 25 and 26

Rambo, the poodle, has fleas. His owner, Angela, counts the number of fleas on Rambo each day for twenty
days. The results are given in the table below.

Number of fleas (x) 0 1 2 3 4 5 6
Number of days Rambo had this
number of fleas () 1 2 1 4 7 4 1

Question 25
During the 20-day period, the proportion of days on which Angela observed more than three fleas is

A. 02

B. 04

C. 05

D. 06

E. 08
Question 26
The mean number of fleas per day that Rambo had was equal to
A. 095

B. 3

C. 35

D. 19

E. 70
Question 27

Andrew throws a basketball towards a goalring, If the ball passes through the ring, Andrew scores a goal. Andrew
knows that on average he scores a goal 8 times out of every 10 throws.

If Andrew throws the ball 20 times, then the mean and variance, respectively, of the number of goals that he
scores are

A. 16and 1.6
B. 20and 1.6
C. 8and32
D. 16and32
E. 8andl.6



Question 2§

A ticket collector at Flinders Street Railway Station has observed that, in the long run, 60 per cent of all tickets
collected are full-fare and the remaining 40 per cent are concession. A ticket inspector has taken a random sample
of 20 tickets from a day’s takings. The probability that this sample contains exactly 12 full-fare tickets is equal
to

A 1

B. 2%, (04 (0.6)"

C. C12(04)%(0.6)°

D. (04)%0.6)
0.4)% (0.6)"*

Question 29

A random sample of 100 people were asked their opinions about the Australian flag and, of those asked, 32
believed that the flag should be changed. The standard error for the proportion of the population who would like
the flag changed is

A. 0.0022
B. 0.0466
C. 02176
D. 0.3200
E. 04665



Question 30

A normal distribution where the mean is [1 and the standard deviation is ¢ is shown below.

/\

n

Using the same scale, a normal distribution with mean 2}1 and standard deviation 2 would look most like

N

m
QIP-
e



The following information refers to Questions 31 and 32
See detachable formula sheet — Table 1 Normal distribution — cdf

Wizzi Cherry Drink is sold in 500 mL bottles. The company determines that the volume of drink in each bottle
is normally distributed with mean 498 mL and standard deviation 2.5 mL.

Question 31
The probability that a bottle selected at random will contain more than 500 mL is equal to

A. 0.1056
B. 02119
C. 0.5000
D. 0.7881
E. 0.8944
Question 32

E’h@ 95 per cent confidence interval within which the volumes of the drink in Wizzi Cherry Drink bottles will
ie is

A. 498 to 503 mL

B. 495.510500.5 mL

C. 493to0498 mL

D. 493 to 503 mL

E. 490.5 to 505.5 mL

Question 33

When she fires an arrow at a target, the probability that Julie hits the target is 0.4. When she fires N arrows at
the same target, the probability that Julie hits the target at least once is 0.92224.

The value of N is equal to
A. 3

B
C.
D
E

N N A
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3 MATHMETH CAT2B

Specific instructions to students

Answer all questions in this part in the spaces provided.

Question 1
On the set of axes below, sketch the graph with equation

4
(x-2)
marking clearly the coordinates of its intersection with the axes and the equations of the asymptotes.
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By finding the coordinates of any intercepts and turning points, sketch on the set of axes below the graph with
equation

3
y=x —12x
Clearly label the coordinates of all intercepts and turning points on the sketch. du
ij“‘bmfk lof 120 TMWL’M A= lunm.a’nmfa kO
4=0 0 12w =12 =0
0= 2 (X-Jia)HiL ) 3fa-2)pi)= 0
0= x(-27 )+ af3) 1-2, -2
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Question 3
See page 7 Part Il - Table 1 Normal distribution — cdf

Tessa has measured her heartrate, upon waking up in the morning, over several months. She has found that her
heartrate in beats per minute is normally distributed with a mean value of 70 beats per minute and a standard
deviation of 5 beats per minute.

On a particular morning, what is the probability that her waking heartrate will exceed 78.6 beats per minute?

th X-= 7@;50/') /f“vrfm}{: //Mw&/tzrulnlnk}] /65701 q=5

Whes 1 78-4é Bx>786) = R [7517a)
- 18:5———10 s l- PF/X<I‘72)
- 1R = - 0-9573
0 OL/-Z7 2 marks
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Question 4

A new drug has been developed to treat distemper in dogs. Over a period of time, 40 per cent of dogs with
distemper were cured. Ten dogs with distemper are to be selected randomly and treated with this drug.

i. How many dogs would be expected to be cured?

L%me(woﬂdomamd. Xin Brassual n=10 D04

__L[L)_A‘F_LO_MLQ(&?A_MLM uur,lm( fo Je wured.

ii. Calculate the probability, to four decimal places, of more than eight of the dogs being cured.

fr/x>38) = [r(x=9) + [r(X-0)
- % (0-0)*(0:6)' + ", (0-4)°(0:)°

= 0-0017

1 + 2 =3 marks

Question 5
The height of the sea level (above a fixed point) on a given day varies over time according to the effect of the

tides.
_2(m
y—5 sm[6j+l,

where 7 represents the number of hours after midnight on 21 September 1954.

The height, y cm, is given by the equation

a. Sketch, on the set of axes below, a graph representing the height of the sea level on 21 September 94 from

midnight to midday.
y
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_1 -
2F
v
b. State

i. the period of the function

ii. the amplitude of the function

2 + 2 = 4 marks
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Question 6

Let A denote the area in the first quadrant bounded by the lines with equations x = 0 and y = 0 and the parabola
2
y=16-x".

i. Express the area A as an integral.

p- [ 1) de

ii. Evaluate the area A.

N
0

[!61-13'13]2
[ - %) - [0-0)

w2k coume umb

"

1+ 1 =2 marks

Total 17 marks
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