YEAR 12 MATHEMATICS METHODS
CRV’s & Normal Probability

Test 5
WESLEY COLLEGE
By daring & by doing
Name: Zolutons : Marks: /48
Calculator Free (22 marks)

1. [2,2.1,2="7marks]
A continuous random variable X has the probability function f:

0 ,x<0
f(x)={h(10-x) ,0<x<10

0 ,x>0

a) Determine the constant h. [ . u,_] 0 ,
- lohx — =
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50 W = 5
b)  State the cumulative function F(x)for the PDF f(x).

(v , X <O
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Hence or otherwise, determine:
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= 0.8 '
= 0-8l

3. [2, 8 = 5 marks]
In a certain PDF the distribution is defined by:

Asin(x) ,0<xs7w
0 , elsewhere

f(x)={

a) Show that the value of A= %

kagc:w(x)d" . [-Am(&)}o = |

2xnekly

b) DetermineVP(X < % )
f%’@ snyde = L (e~ ()
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End of Part A

2. [2,2,1,1,1,2,1=10 marks]

Mandy catches the bus to and from school each day. It can be assumed that the
length of time, T} to wait for the bus between home and school follows a uniform
distribution and takes between 10 and 18 minutes.

a) Make a quick sketch of the prropriate probability density function.
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b) State the probability density function for 7'
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¢) For a randomly chosen waiting time between home and school, calculate the
probability that the time taken by Mandy waits:

[N P

>

@{) more than 16 minutes

L
Y

(i)  less than 13 minutes

O Wl ww

(iii) less than 9.5 minutes

(iv) more than 15 minutes given that she waits more than 12 minutes.

P(x>ts
P(xvis|x»n) = __(__._)
Prx>1Y
= —i A .= s
[3 < 7
d) What was the average time that Mandy waits for the bus?
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4. [2,2=4 marks]
Pierre spends X hours gaming during the day.
The probability distribution of X is given by:

_[2Q-x) ,0<x<1
f@)= {0 , elsewhere

a) Evaluate E(X), the expected value of X, to the nearest minute.

L( 2x ((-x) dx
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b) Determine the variance of X.
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5. [1,1,1,2,2,2,2=11 ma_rks]
Main Roads Western Australia recently installed new radar devices in the

Northbridge Tunnel on the Graham Farmer Freeway. During the first week of
monitoring the average speed was determined to be 82 km/h with a standard

deviation of 5.1 km/h. )( ~ N (8 2 , P (L)

a) If vehicle speeds can be considered normally distributed, determine the
probability that a randomly chosen vehicle was travelling:

() less than 80 km/h P(x < go) = 0.3u7s

@) at 90 Kmh P(x=%) =0

(iii) between 85 km/h and 90 km/h
Plescx <) = ©-2178

(iv) faster than 90 km/h given the vehicle was travelling in excess of 85

km/h. F(,()?p/)( >8f) - P(K 7?0)
P(x7es)

s 00584 _ 6.2077

©0.278>

b) The fastest 4% of vehicles were issued with speeding fines.
Above what speed would you calculate a driver to be fined?

P(E < k) - 096
I gpesw(
c) Determine the probability that in a randomly chosen group of 12 cars

@) Exactly three drivers were fined

-3
F(\(=3) = o(ooﬁg (4.7?’# lo )

(ii) At least one driver was fined

P(Y 7)) = 0.3873

( (= o.%n>

7. [5 marks]

The speed limit along the Kwinana Freeway is 100 km/h. Speeds are normally
distributed with mean p km/h and standard deviation o km/h. If it is known that
12.5% of drivers drive in excess of 100km/h and that 5% drive at less than 88
km/h, calculate p and o to an accuracy of two decimal places.

P(x>w0) = 0.5 P(x<8g) = 0.05

e
G o

Solve S(n:m,[fm«wus(tjf

mz=ls.00
G = Y-219

End of Part B
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6. [2,2,1,1=6marks]

a) A continuous random variable X has a mean of 12 and a standard deviation

of 4.

st olev.
Determine the expected value and varierce in each part below if X is
transformed to the random variable Y by each of the following:

(6] Y=5X
£(Y) = 6o

SD(Y} = 20

() Y=5-2X
EM) = —¥x ¥ +%
= —19

spiy) = &

b) If X ~ N(28, 72) determine the:

i 31th il

@) percentile P()( P k) 0.3/
Ik o~ 24-53

(i) 0.73 quantile
pP(x< K) = 0.73
I e 32 . 29




