UNIFORM PROBABILITY DISTRIBUTION

1 A number from 1 to 16 is chosen at random. The random variable, R, represents the value chosen. Find the

following values:

(@) E(R) (b) Var(R)
£R)= ntl Ver(R) = == _ 16—
2 12 12
ER)- %ﬂ Vur R)=21.05
ER) =

2 A cleaner has nine similar-looking keys on a key chain. He tries them in turn, until he finds the one that opens

the lock.
(a) What is the expected number of attempts for the cleaner to open the lock?

(b) What is the variance of the number of attempts?

%) E(x) = i = 4. 0 = 5 chufo o oo, Nﬁda‘j

) VM(X)—- V\--‘ = q?'—-' 3_8,Q:6£_
12 (2 12 3

AN

3 A die in the shape of a tetrahedron (a solid with four triangular faces) is rolled. The four faces are
numbered 1 to 4. Let F be a random variable that represents the value that is face down on the table. @

(@) What is the expected value, E(F)? (b) What is the variance, Var(F)?

E(F) = n4! Vay (F) =
2 | 12

E(F)- 4t Vor(F) = 41
2 |2.

E(F)s_i_ 2.5 vwfm =125
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UNIFORM PROBABILITY DISTRIBUTION

4 A spinner is equally divided into n segments and each segment contains a value from 1 to n.

(@) If the expected value is 11.5, then 1 is equal to which of the following values?
A 20 B 21 !C 22 D 23

EX) = I1.§ = a4l s ntl=23
2
V\:ZZ

(b) If the variance is 14 then # is equal to which of the following values?

A 9 B 10 c 1 [D 13 f
Vor (x) = n=1 = 14

I
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5 Consider the random variable X that has the following ; 1 , z 1 1 ]
N : X 1 2 L3 1 ! 5 |
probability distribution: PR I L - i
(8) Find the following values: P(‘x x) | 0 2 O 2 0 2 0 2 102

() EX) (ii) Var(X)

(b) Now consider the random variable Y that has the [
following probability distribution: !
Find, from first principles, the following values: :
) EY) (i) Var(Y)

(c) What can you say about the values of E(X) and E(Y)?

(d) What can you say about the values of Var(X) and Var(Y)?

(e) Now consider the random variable Z that has the following probability distribution:
Without doing any additional calculations, determine [ - .
the following values: | z ‘ 6 |7 81910

() EZ) (i) Var(Z) lP(Z=Z)} 0.2 ’ 0.2 d.z_% 02 02

y 2%334;5;61

P(Y=y) | 020202 0202

“))E(X:L.:_:ﬂ:3 i) Var() =n>=l 251 _2%_ 5
2 12 12 R

}))QE(Y) :.2—)(0‘1'}3)(0.2 4... +6x0.2=0.2 <(Z+3>+q +54+6 ) - Z*

W) Ver(Y) = E(v?) - (BM)° o
E(Y)= 2%x 0.2 + 35xX0-2+ -+ 62202 = D2 ¢ (243 445+ > +6)

E(V) =18 o Var(Y)=18 —4* = 2
) Y= X+ ad  EM)=EK)+
) Var (¥) = Var(x)

Vil z =X+ 5

S E(Z- E_()(\ + 5 =3+5 = S
wd Vo (z) = Vr(¥) = 2
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7 A six-sided die numbered 1 to 6 is rolled twice and the values obtained are added together.
(@) Construct a probability distribution table for this event, using S to represent the variable.
(b) Draw a bar chart to illustrate the distribution.
(c) How would you describe this distribution?
(d) Calculate the following values:
i) ES) (ii) Var(s)
(e) Recall that for a single roll of such a die: E(X) = 3— and Var(X) = " l ( omment on the relationship

between the values for E(X), Var(X), E(S) and \ar(S)

¢) 1 2 - 5_‘* g f x]2]3 |4 [5]6]7)8] 1]
| y3 2 1 _S_'-_g_g
2 |3 &4 v1 6 ¥+ t"()f‘)}g% 5@\36 %F
3|4 |5 )16 |18
MR YSERArE R 12
s+ & ]9 110 H
6 | T g\ 9 0 | 12- P()<

b y W’WQ didhibulio

6/% |

/% | )

2/36 | )

/36 4 —

% 4 s ¢ ¥ & 9 1 TR

o\); E(S) | zx]+3xz+4x3+5x4+6)<5+%><6+8x5+‘1x4+
) :Eé( +|D>(3+”)(Z+ IZX,B :—._:]~

L&(s)

32‘]

) E-35 mo duvdy EE) 22136 =20 EX)
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(f) Consider a spinner that has four equally-sized sections labelled 1 to 4. Let V be the value the spinner
stops on. Calculate the following values:
(i) E(V) (i) Var(\)

(@) The spinner is now spun twice. Let T be the sum of the two values obtained. Calculate the following values:
() ET) (i) Var(T)

(h) Comment on the relationship between the values for E(V), Var(V), E(T) and Var(T).

() Canyou now make a general comment on the values obtained for the mean (expected value) and
variance when two identical uniform variables, with values between 1 and n, are added?

K} ") TEW& (o o %\»‘HQQMWMQ‘*MW/ A0 E{V)_—; _r\_j?-__f_=4_2t1:25

W) V) ni) - ol — 15 =
VM() 12 1) '

9) |12 s |4 | xlo]2lb]elelr ]S
: |2 | |2]|2
Iléf ?’ ? P(T:X«')\fg“ﬁm 6 | 1o lé/lé
Y (k]S |6 | 7
f 1516

7 | &
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