TRINITY s\@/ - COLLEGE

Mathematics Methods Units 3,4
Test 3 2018

Section 1  Calculator Free
Discrete Random Variables

STUDENT’S NAME 50/ M/At"‘/)

DATE: Thursday 17 May TIME: 1% minutes MARKS: 1%
INSTRUCTIONS:
Standard Items: Pens, pencils, drawing templates, eraser

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

1. (8 marks)

The probability function of the discrete random variable M is given by:

m 0 1 2 3 4
P(M =m) 0.3 0.2 0.15 0.1 a
0.25
(a) Determine the value of a. [1]
a = 025
(b) Determine:
O  PM=2) = 0.5 [
(ii) PM<4) = 9 75 [1]
_—
i) PM<d|Mz) = 29 _ g5 g 2]
0,7 26 1< .

(©) Determine the mean of M . T [2]

CEfh) = Ox0-3 + 102 4+ OIS + 350/ + %x0. 75
= 024 0.2+ 0.3, | = /5

(d)  Determine the most likely value of A . — [1]
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3.

(5 marks)

The random variable X has the discrete uniform distribution

P(sz):_;"’ x=1,2,3,4,5 /s } { l ;
(a) Determine the value of E(X) l‘ L 34 § [1]
g{)() = _,_{i—i:
2
= 3
The variance of X is 2. -
(b)  Determine:
() EGX-2) = 3&K) -2 2]
= 7
()  Var(4-3X) - (_3)2 < 2 [2]
= /g

—
(3 marks)

Determine the probability of success for the binomial variable given for this distribution where
P(X =0)=0.64 :

P(X=x)
A
0.6
0.4”
02 |
1 L.
0 1 2
= lg = = b o =
- [)( é)) (; f,j) (i./))
£> 0.84 = (i../o)z
=5 0.% = I-p (fprore =2 )
=S /3 = O. 2
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STUDENT’S NAME

DATE: Thursday 17 May

INSTRUCTIONS:

Standard Items:
Special Items:

s

. COLLEGE

TRINITY

HHE OO

Mathematics Methods Units 3,4
Test3 2018

Section 2  Calculator Assumed
Discrete Random Variables

Solutrons

TIME: 33 minutes

Pens, pencils, drawing templates, eraser
Three calculators, notes on one side of a single A4 page (these notes to be handed in with this
assessment)

MARKS: 33

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

4. (5 marks)

A discrete random variable 7" is defined as the number of flips of a coin required before a head
appears.

(a)

(b)

(c)

Calculate the probabilities required to complete the probability distribution table below:

[2]
t 1 2 3 4 5 6
P(T =1t) 0.5 0.25 | 0125 | 0.0695 0,03/3 0.0/%
Explain why the sum of these probabilities is not one. [1]
e pedom vanabl T gonkiven b 05
Determine:
G PT<4 = ©.9375 ]
@ PT26) = |- P(T4S) [1]
= 0.03135
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(8 marks)

Rabbit offspring born on a particular farm have a probability of 20% of being albino. For each
breeding cycle, in preparation for the Christmas season, the young rabbits are shipped off to
veterinaries in groups of 16.

(a)  Determine the probability that in a group there are

(i) an equal number of albino rabbits and non-albino rabbits. 2]

A aﬁ abbits  Hak e 2N
A~ B(16,02) .
PlA=8) = §.5076xi10 = 00,0055

(i)  fewer than 5 albino rabbits. —— N
P(AL4) = 0.7982,

(iii)  exactly 2 albino rabbits. [1]
Pia=2) = 0.2

(b) A random sample of 4 groups of 16 is taken from the farm. Determine the probability
that exactly 2 groups contain fewer than 5 albino rabbits. [2]

[ —#Jroul'as arh }é’w Han S alsyno
G~ 8%, 0.7%2)

RG=2) = 0.5 ( 01557 i ot
B — youn

() The farm decides to ship » rabbits per shipment to veterinaries, so that the chance of
there being at least one albino rabbit in a shipment is no more than 99%. Determine the
largest possible value of . [2]

p(Az{)z 0.99

- "¢ (0.2) (62)" 7 o0
S 4 RO. 63
n = 20
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(9 marks)
A new treatment for back pain is being tested.

There is a 25% chance that a patient will report an improvement after one month if no treatment
is given.

Let X' denote a patient who will report an improvement after one month, assuming that no
treatment is given.

(a) Explain why the random variable X is discrete. [1]
Vou etler  fave !I;’\/fO!/{ st or  dont Aax
{rm p@ﬁmé ) 77{«'/) » O outhomsy | L olsced

J

(b) State the probability distribution for X . [2]

H gﬁr ué{b
i}% e z P(X=n) = (025 s
/O':.- {942.) 80« 7& PUA

() Calculate the

()  Meanof X &) = .25 [1]
(i)  Standard Deviation of X G(x) = JO,Zf xO,?S:g’ [1]
= ©. %330

A trial group consists of 100 randomly chosen patients with back pain.

(d)  What is the probability that 35 or more of the patients in the trial group will report an
improvement after one month, assuming no treatment is given? [2]

4P # W&; svﬁ% bact /oaz.;w em;p/ow’fh&é
B~ B(100, 0.25)

P(BP %35 ) = . o164
--:____f-f"__.,.;"::—-f‘t-
(e) Now suppose that each patient in the trial group is given the new treatment and that 35

of them report an improvement after one month. Is this strong evidence that the
treatment is effective? Justify your answer. [2]

Yes . 352 pond AR i peitend 4y
""é‘/ 252 prond  willod  feotmad  There

v 0”(/}' a / 6‘?!‘{ Adnce — HAaft fi/é //%,drﬂb""wl&
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(11 marks)

A student designed a game where two spinners each with five equally likely outcomes; 1, 2, 2, 3

and 3 are spun. Let S denote the sum of the results when these two spinners are spun.

! 3
(a) Determine the largest possible value ofS . z 7 (1]
3 ~
‘ : ;
¥ 1 2
(b) Complete the table below to give the probability associated with |éac of § [3]
s 2 3 4 g 6
1 4 I3 % 4
P(S=s — — - Y
=91 35 25 25 25 25
Gain %10 $2 L 73 -)0 -0

The player paid $10 for each game, winning a prize of $20 if the sum was two and $12 if the
sum was a 3 or 4.

(c) Calculate the expected gain or loss of a person who played the game once. [5]

43 (a;n /}g/ j/g

g |z |-
Pe=3)| -+ \K% ’;.2

é((,') = — $341/f (L. a 33% Lo

—

(d)  Ifthe student halved the cost of the game but left the other rules unchanged, determine
the new expected gain or less per game for a player. [2]

C;L v Garn P 'Y s

g |is|7][-¢
P s |2 5 o0 EG)+ S

\

= =349 5 <

[.$6

A
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