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YEAR 12
IARTV TEST — OCTOBER 2004
MATHEMATICAL METHODS Units 3 and 4

EXAMINATION 1 (FACTS, SKILLS AND APPLICATIONS TASK)

© |ARTV Test Papers are COPYRIGHT
and may not be reproduced in whole or in part

Total time allowed for task: 1 hour 30 minutes

QUESTION AND ANSWER BOOKLET

Structure of Booklet
Number of Number of questions Number of
Section Questions to be answered marks
A 27 27 27
B 8 8 23

Directions to students

Materials

Question booklet of 14 pages.

A separate sheet of miscellaneous formulas and Normal distribution cdf table.
Multiple-choice answer sheet.

An approved calculator or graphical calculator may be used.

You may bring to this task two A4 sheets of notes which can be written on both sides.

The task

This task has two parts: Section 4 (multiple choice questions) and Section B (short answer
questions).

Answer all questions from Sections 4 and B. You must complete both parts in the time allotted.
All questions from Section 4 should be answered on the multiple-choice answer sheet provided.
All questions from Section B should be answered in this question and answer booklet.

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

At the end of the task

Please ensure that you write your name on the multiple choice answer sheet and on this booklet.
You should hand in the Section A multiple choice answer sheet and your answers to Section B.
Place the Section A multiple-choice answer sheet inside the front cover of this question and
answer booklet and hand them in.
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SECTION A

Specific Instructions for Section A

Section A consists of 27 questions.

Answer all questions in this section on the multiple-choice answer sheet provided.

A correct answer scores 1, an incorrect answer scores 0.

No credit will be given for a question if two or more letters are marked for that question.
Marks will not be deducted for incorrect answers.

You should attempt every question.

Question 1
The inverse of the function 4x+3y-5=0 is

. S B y= —3x_2 C 4y+3x-5=0
3703 4 4
p -1, Llriis-0 E 3y-4x+5=0
37 4
Question 2

For the graph of the function y = f(x) shown below which one of the following is the graph of
y=-70?
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C D

Question 3

Which one of the following lines cannot be a tangent to the parabola y = x 47

Ay=2x-5 B y=2x-3 Cy=4x-8
Dy=-2x-5 E y=-6x-13
Question 4
The domain of the function = x-3
x—6

A [3,6) B (6, +o) C[3 +wo) D R\ {6} E(-0,3lu®6 +wx)

Question 5

To obtain the graph of 3 = 2 from the aphof 5= 1 which one of the following
y £r y

3x x
transformation(s) cannot be used?

A dilation parallel to the y - axis by a factor of 2 followed by a dilation parallel to the x - axis by

a factor of 1
3

B dilation parallel to the y - axis by a factor of 2
3





[image: image4.png]No. 22

MATHS METHODS 3/4 EXAMINATION |
C dilation parallel to the x - axis by a factor of 2

D dilation away from the x - axis by a factor of

E dilation away from the x - axis by a factor of

W= P

followed by dilation away from the y - axis

by a factor of 2

Question 6

For the graph of y = cos T _nx | the period and the phase shift (horizontal translation) ,
d 3

respectively, are equal to

2n

A 2and T units to the left B <% and 3 units to the right
3 3

C 2and L units to the left D n and T units to the left
3 3

E 2and L unitsto the right
3

Question 7

The equation 24 sin 3x = b, where a and b are positive constants will have 3 solutions in the
interval [0,2n] if

A b<2a B 2b<a C a<2b D 2a=b E 2b=a

Question 8

Solutions to the equation cos’x +sin’x +2cosx =2 betweenOand 25 are

A In p & ln c I dn p L 3% g L3¢
6 6 6 6 3 3 3 3 2 2
Question 9
Equations of the asymptotes of the graph of » = tan X 4+3 are
2
A x=T4omk, ked B x=2k keJ C x=nk, kel
2 2
D x=Z vk, keJd E x=n+2nk, kel

2
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Question 10

The graph of a logarithmic function with an asymptote at b is shown below. The equation of this
graph could be

! y
|
|
!
I
a\ ' 0 x
|
\I
(
A y=log,(~x-b) B y=log, (b-x) C y=log,(a—x)
D y=log,x-a) E y=lg,(-x-a)

Question 11

The exponential equation 6 x 2* — 3 x 27" = 7 could be solved using the following
quadratic equation

A6t 3t-7=0 B 677t -3=0 C 7:%+61-3=0
D 3:7-6t+7=0 E 6t°-7t +3=0

Question 12

The derivative of e** is equal to

i vx
A \/;e‘/;‘l B \/;e&+lx 2% c ¢
2 2Jx
1
D ——l—x 2V% E l«/;e‘&
2 2
Question 13
The solution(s) to the equation i(cos x) = _1 inthe interval [0,2x ] are
dx 2
AL B T Cc 2t 4n p = ln E R 5m
6 3 373 6" 6 6" 6





[image: image6.png]No. 22

MATHS METHODS 3/4 EXAMINATION 1|

Question 14
For the graph shown below the graph of derivative the function is

y

& &
d ds
x X
C D v
& dx
&
X
—*————/
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Question 15

The equation of the normal to the curve y = tan x at the point » = % is
3

Ay—ls/—3.=4[x—§J By_j.g= _41(,;_%]. cy_ﬁ:_i(x_g]

BT B ()

Question 16

For the function y = log,x , using linearization, the approximate value of y when x changes
from e to e+ h (for small values of &) is

A 1+h Be+z'— C1+h+ﬁ
e e X
D log (x + )+ hlog,x E logx+2
X

Question 17

If 4, the area of a square , changes from 15 to 16, using linear approximation, the approximate
increase in x (side length of the square) is

A 5x=2416 B §5x=—1L C 5x= JV16-415
2415

D 5x=2415 E 5= —L
2416

Question 18

2%
An antiderivative of 3.,_ is

x

e
2 %x 2 3 2e2**! 40 Je*
3 5 (Zx + 1 ez —X *%X
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Question 19

The approximate value of .[ i sinx dx using the left-endpoint estimate with 6 equal intervals
0

between O and n is

y
y = sinx
0 p T X
2
A 194 B 1.95 C 1.96 D 1.97 E 198
Question 20
If r sin3xdx=l and 1<a<2 then the value of a is
0 3
AR B ct pZL E 3%
6 4 3 2 2
Question 21
if dy__4 for x <2 ,then y equals
dx 2-x
Ay=-4In(x-2) By=4In(2-x) Cy=-4lnQ2-x)
Dy=4ln(x-2) E yziln(Z—x)
Question 22

4
If if(x)=x +32x and f(2)=0then f(x) is equal to

4 3 —X +Xx
A .‘x—_l+l B 4x +2_u C 5
4 x 2 6x’ 6 lx"
2
D xl+hx +2 E none of the above
8
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Question 23

From a class consisting of 12 boys and 15 girls a committee of 5 is to be chosen. The variance of
the distribution of the number of boys on the committee is

A 1.045 B 36.67 C 0.987 D 6.79 E none of the above

Question 24

In a binomial distribution where |, =14.04 and ¢ =1.7575 the probability of success is

A 022 B 0.78 C 0.13 D 0.87 E none of the above

The following information is to be used for Questions 25 and 26
Examinations marks (out of 100) are distributed normally with a mean of 65 and standard
deviation of 14.

Question 25
If 95% of students passed the exam the pass mark was closest to

A 40 B 42 C 44 D 46 E 48

Question 26

If 9% of those students who pass the exam obtain a mark over 85, then the new pass mark will be

A 40 B 45 C 50 D 55 E cannot be found

Question 27

Three girls need to be selected to sing in the school play. 30 girls audition, 5 of whom can sing.
The selection process is conducted in two stages; 15 randomly chosen girls come to the first
audition. If the judges do not immediately choose three girls from the first group, a second
audition is held for the remaining fifteen. The probability that the second audition will be
required is

Al 5C3 B 1 ISCS c 5C010C3+5C110C2+5C2|0Cl
15 30 15
C3 ClS C3
D 5(;0 25C3+5C| 25C2+5C2 ZSCI E SCO 25C|5+5C| 25C14+5C2 ZSCH
ISC 30C
3 15

END OF SECTION A
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SECTION B

Specific Instructions for Section B

Section B consists of 8 questions. There are a total of 23 marks available.

Answer all eight questions in the spaces provided in this question and answer booklet.
You need not give numerical answers as decimals unless instructed to do so.
Alternative forms may involve, for example, 7, e, surds or fractions.

Full marks may not be given for answers which do not show appropriate working or do
not clearly state answers.

Question 1

Solve the equation  (log, x )(bgsxz) =8

Total 2 marks

Question 2

A tangent to the curve y = x + Lz at x =1 crosses this curve at another point. Find the
x
coordinates of this point.

Total 3 marks

10
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Question 3

Factorise the polynomial ~ P(x) = x° — kx — 4x + 5k — 5 given that P(5)=0.

Total 3 marks

Question 4
Sketch the graph of y = 3 . Label the x-intercept(s). State the domain, range and
2y -5
equations of asymptotes.
y

Total 3 marks
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Question 5

A cylinder of height h and base radius r, is inscribed in a cone of height 30 cm and base radius
15 cm.

a) Express h in terms of r.

30

( 1 mark) 15

b) Find the radius of the base of the cylinder, for which the volume of the cylinder is a maximum.

(2 marks)
Total 3 marks

Question 6

Find the exact area bounded by the graph y =4 ~2¢™", y=-4 and the y - axis. (You will
lose one mark if you evaluate this question on your calculator ).
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Total 3 marks

Question 7

There are two types of dolls” shoes on the production line, pink and silver. A sample of 10 pairs
(with replacement) is taken. The probability that all shoes will be pink is 0.0282. What is the
probability that a randomly chosen pair of shoes is silver? Give the answer to 1 decimal place.

Total 2 marks
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Question 8.

The probability distribution of the number of children in the family in a certain suburb is shown
in the table below. One column in the table contained typing errors, so these entries were replaced
with pronumerals a and b. However, the variance was known to be 15.89. Find the values of a

and b.
X 2 3 6 a 13
Pr(X=x) 0.2 0.3 0.1 b 0.2
Total 4 marks

END OF SECTION B
END OF BOOKLET

14





