Area Under Curves, Discrete Random Variables and Logarithms

STUDENT’S NAME

DATE: Friday 20 May

INSTRUCTIONS:

Standard Items:

Questions or parts of questions worth more than 2 marks require working to be shown to receive full marks.
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o b

Test 3 2016

Section1 Calculator Free

TIME: 20 minutes

Pens, pencils, drawing templates, eraser, Formula page

MARKS: 22

1.

(2 marks)

The table below describes the probability distribution for a discrete random variable X .

X

4

5 6 8

P(X =x)

0.2

a b 0.5

0.15

Determine the values of a and b if P(X <5)=0.3.
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2.

(4 marks)

The following regular octagon is used as a spinner.

@) Determine, in the form of a table, the probability distribution table [2]
|
X 1 2 3 4 2
4
P(X =x)
3

(b) Determine the mean [2]
(3 marks)

Determine p and n for X ~ B(n, p) where a(X)=\/§ and p(X)=12
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(7 marks)
Let x=1log,3 and y=Ilog, 4

(@  Write 2x—y as asingle logarithmic term.

(b) Express the following in terms of x and/or y .

(1) log, 0.25

(ii) log,(12n)

(c)  Evaluate exactly n* .

[2]

[1]

[2]

[2]
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5. (6 marks)

Determine the exact shaded area between the two functions, f(x)=sinx and g(x) = 34£ X
T
y
1
1 Z___ Point of Intersection
] (z_n J_3'J
~ 1 372
A5t
.
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Mathematics Methods Year 12
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Section 2  Calculator Assumed
Area Under Curves, Discrete Random Variables and Logarithms

STUDENT’S NAME

DATE: Friday 20 May TIME: 30 minutes MARKS: 30

INSTRUCTIONS:

Standard Items: Pens, pencils, drawing templates, eraser, Formula page (retain from Section 1)

Special Items: Three calculators, notes on one side of a single A4 page (these notes to be handed in with this
assessment)

Questions or parts of questions worth more than 2 marks require working to be shown to receive full marks.

6. (2 marks)

A Probability Distribution Function, X , for the distribution of marks in the Mathematics
Methods Unit 3/4 course has a mean of 62% and a standard deviation of 11%. The marks are
scaled to form a new distribution, Y =1.1X +4%.

Determine
(@  wuY) [1]
(b)  o(Y) [1]
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(8 marks)

When a biased six-faced die is rolled, the value, X , on the uppermost face occurs according to
the following distribution.

(@)

(©)

Calculate the probability that in two rolls of the die a “3” is followed by a “6”.

If the die is rolled fifteen times, what is the probability that

(i)

(i)

(iii)

X

P(X <x)

0.1

0.3

0.5

0.6

0.7

three sixes occur? (remember to define your variable)

at least three sixes occur?

only a six occurs on each of the first three rolls of these fifteen rolls?

[2]

[2]

[2]

[2]
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(11 marks)

Rainfall records for Perth indicate that, on average, the probability of rain falling on any one
day in June is 0.2. Assuming that the days on which rain falls are randomly distributed,
determine:

(@  the probability that rain will fall on the first three days of a given week in June, but not

the other four days.
[2]
(b)  the probability that rain will fall on exactly three days of a given week in June. [2]
(c)  the probability that rain will fall on at least three days in a given week in June. [2]

(d)  the first day in June where the probability of it having rained in this month exceeds 70%.

[3]

(e) the probability that from the four weeks in June, at least two of the weeks have rain on
exactly three days. [2]
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(9 marks)

The decibel scale for sound, measured in decibels (dB), is defined as D = 20log,, [FF:

P is the pressure of the sound being measured and P, is a fixed reference pressure.

@ Complete the table below, giving values rounded to one decimal place.

P

0.5P,

PO

2R,

4R

8F

D

-6.0

0

(b)  Sketch the graph of D =20log,, ( FF:

20

16

12

J on the axes below.

J , Where

[3]

[3]

(©) When measured at similar distances, the sound produced by a dishwashing machine
measures 47 dB, while that produced by a mowing machine measures 96 dB. How
many times greater is the sound pressure of the mower to that of the dishwasher? [3]

Page 4 of 4



