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Exercise A, Question 1

Question:

The continuous random variable X ~ TT[2, 7).

Find
a PE3=XK=5,
b P(X=4)
Solution:
a ! =L=U.2

h—a T-2

iz 4

0.2 1

0 2 5o Ak

P(3<X<5=(5-3) % 0.2
=04

b PX>4)=(7-4) x 0.2
=06
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Exercise A, Question 2

Question:

The continuous random variable Xhasz p.d.£ as shown in the diagram.

[(x) &

0.1 -

=Y

Of 26 k
Find
a  the walue of I,

b PUA<X<79).

Solution:

a Area=1
[E:—E.tﬁ)xlj_] =1
[ﬁ:— 2.6): 10
k=126

b PA<X<79=(7.9-4) %01
=10.39
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Question:

The continuous random variable X has p.d.f

k, —2=x=6,
f(x)=

0, otherwise.
Find
a  the walue of &,
b P(-13< X <42

Solution:

a Area=1
kx(6-(-2)1=1
=1

b P(-13<X<42)= éx[4.2—(—1.3))
= [.6875
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Question:

The continuous random variable ¥ ~ U[a, &]. Giventhat P(F < 3) =% and

PiF ="N= % . find the value of @ and the value of &,

Solution:

fix) 4

Shaded area =1-025-10.5
= (.25

i. ,— :.I///:_/
‘ 0.25 / 0.3
5

It 7 Ir X

shaded area= i_l
P |
2xk=1

1

k=g
(B=T)xz=05
(2-7)=4
b=11

(5—a)xz=025

[5—a)=2
g=273
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Question:

The continuous random variable & ~ T[2, 8],

a  write down the distribution of F =25 +5.
b Find P{l2<F «20).

Solution:

2w 24+5=9
2x3+5=21
r—-T7%, 21]

b Forl, L L .

B D=0 A0
P12 < 20)=(20—12)x
2

3
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Question:

The continuous variable ¥ iz uniformly distributed over the interval [—3, 3].

Find:
a  E(X),
b Var(x),
B Bl
d  the cumulative distribution function of X, for all x.
Solution:
54—
B = 22
2
=1
(5-¢3)°
h Var(Xy=>_— "~
12
]
=52

Var(X) = E(X%) - EE)F

[

53 =E%) -1
B4 = 65
A
d P(x)=j
L5 (3)
_{f "
81
_ x+3
2
0 r==3
Flx) = XJ: =g
1 =5
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Question:

Find E(X) and Var(X) for the following probability density functions.

a f(x)={
b f"(x)—{

Solution:

, 1l==x=35,
otherwi se.

—2=x =6,

oowl— o I

otherwise.

3
(s
12
= 1;_
G420
2

Var(X) =

b E(d)=
=2

6= (=)

Var(X) = %

a1
_5§
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Question:

The continuous random variable X has p.d.fas shown in the diagram.

flx) A

b | =

0 3.5

W

Lh
LA
-

Find:

a

b
&

d

E(4,
Var(X),
E(X?,

the cumulative distribution function of X, for all x.

Solution:
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2 Egge 25435
2
=45
B U0 (5.5-3.5y"
ar - - —
12
_ 1
3

¢ Var(¥) = E(X¥%) - (EL)¥
% =E(X2) - 20.25
E(X2) = 201"'_2 =206 (3 5.£)

d F(x]l=j L
,33.5-35

i 3.5
22
s
2
0 x<C35
F(x) = %—1.75 3.5<x<55
1 x>55
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Question:

The continuous random variable F ~ Ula, &]. Given E(F1=1 and Var(¥) =;,
find the value of @ and the value of &

Solution:

E(H

a+b
Su

a+b=2 (1)

1

Var (F)

(b—a) _
g T

(b—a) =16 (2)

=
3

Solving equations (1) and (2) simnultanecusly

bh=2—-a
(2—a-a) =16
(2-2a) =14
2—2a=4 2—Z2a=—4
a=—1 a =73
h=2—(—1 h=2-73
=3 =—1

Sincea<h a=-land2=3
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Question:

The continuous random variable X has probability density function

l, —l=x=5,
fixy=24

0, otherwise.
Given that ¥ =4X5 — & find E(¥) and Var (D),

Solution:

S+i(-T
2

E&) =

2(5 D)
Varl) =

=3

E(¥)=4E(X) -6
=5-6
=2

Var(P) = 16 Var(X)
=43
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Question:

The random variable X is the length of a side of a square. X ~TT[4.5, 5.5].

The random variable ¥ iz the area of the square.

Find E(¥).
Solution:
55 x3 55
E(=EX% orj xzdxz{—:|
i 53 [4 5
EC) = 4.5+5.5
LS 25_
=

e T (5.5-4.5Y

arfA) = T

gt
)
Var(X) = E(X%) - EX)F
ISR
L =E@R)-2s
E(?) = 252
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Question:

In a computer gate an alien appears every 2 seconds. The player stops the alien by
pressing a key. The object of the game iz to stop the alien asz soon as it appears,
Given that the player actually presses the key T s after the alien first appears, a

simple model of the game assumes that 7 15 a continucus uniform random wariable
defined owver the interval [0, 1].

a write down P{T =02},
b Write down E(T)
¢ Use integration to find Var (7).

Solution:

1 1

=—=1

b—a 1-0

a P(T<02) =(02-0x1
=07

b ET=05

¢ Var(T) = jﬂlzﬂd; _ .52

3 1
= {f—} ~025
3 i}
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Question:

The continuous random variable X 15 uniformly distributed ower the interwal [—2, 3].
a  3ketch the probability density function fix) of X

Find
b E(),
¢ Varl),

d  the cumulative distribution function of X, for all x,
e PEo<X <55,
f PX=4.

Solution:
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a
fix)
]
-2 0 3.5 5 "
Ty Pl e [
el D sy 1
¢ Var (X} o T =4 iz

ro 1
dP@=£§t§5¢

- r+2
7
0 x =2
Fix) = xiz oS
1 x>0

e P(35<X<55=P(35<X<5)
=ﬂ5—35}x%)
il
14
fPr=4=0
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Question:

The continuous random variable X has p.d.f as shown in the diagram.

f{x) 4

—4 k
Find
a  the walue of £,
b P(-2<X=-1),
¢ E(D,
d - Varld),

e the cumulative distribution function of X, for all x.

Solution:

a Area=1s0
k+dix02=1
02k+08=1
k=1

b PC2<X<-1)=1x02=02
wdip]

¢ BW=——=-15
(B—a)® _ (=4 _ Sl

i oy =
=" 12 Iz

e

o
F(x) =j dt
el )

o et
5
] x =4
Fx) = x;”4 4= x < 1
1 =1
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Question:

The continuous randoem variable ¥ iz uniformly distributed onthe interval e =F = &,

Given E(Y) =2 and Var(¥)=3.

Find
a  the value of @ and the value of &,
b F(X =18
Solution:
. BT oo g pemen o
Var (¥) = h=a)_
12
Substituting for ¢ gives (25 —4)2 =36
(2b—41= %6
b=5 or h=-1
a=-1 a=>5
but & =
=5 a=-1
h
f(x) 4
3
-1 0 1.k 5 T

P¥=18= (5-18 }x% =0.533 (3 5.f)
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Question:

A child has a pair of scissors and a piece of string 20 cm long, which has a mark on

one end. The child cuts the string, at a randemly chosen point, into two pieces. Let X

represent the length of the piece of string with the mark on it

a  Write dewn the name of the probability distribution of X and sketch the graph of
its probability density function

b Find the values of E{LX) and Var (&)

¢ Tasing your model, caloulate the probability that the shorter piece of string 15 at
least 8 cm long.

Solution:
a X-T(0,20)
f(x}./r
1
]
0 208 &
b
E(r = 2040_ o
(20—0)* 400 i
i =2 = =33
ar ()= 12 3

e P(E< X <12)=(12-8) x L =02
20
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Question:

Joan records the temperature every day. The highest temperature she recorded was
29 " to the nearest degree. Let A represent the error in the measured temperature.

a  Suggest a suitable model for the distribution of X
b Tsing your model calculate the probability that the error will be less than
0.2,

¢ Find the variance of the error in the measured temperature.

Solution:
a
A~=TI-05 059
)]
fl[)(]l/\“
1
X
05 07 ] 07 05

P-02<X=02=04=x1=04

(- (05-(-050
i & T 12 RE
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Question:

Jameil catches a bus to work every morning. According to the timetable the bus 1s
due at 2 am., but Jameil knows that the bus can arrive at a random time between
three minutes early and ten minutes late. The random variable X represents the time,
in munutes, after 9 a.m. when the bus arrives.

a  Suggest a suitable model for the distribution of X and specify it fully

b Calculate the mean value of A

¢ Find the cumulative distribution function of X

Jameil will be late for worle if the bus arrives after 9.05 am.

d Find the probability that Tameil 1z late for work.

Solution:
a fix)
1 =
&
300 o
X ~T0(=3, 10)
1
s ENE SRl
fix)=413 -
0 otherwize
b Tian=Bi0 =00 e & S
C
o
P(x)—_[_zﬁdé
-5l
13],
= x+3
13
0 x< —3
3
T 3= x=10
13
1 x> 10

d PO<X=<100=(10-5) % %=

bl
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Question:

A plumber measures, to the nearest cm, the lengths of pipes.

a  Suggest a suitable model to represent the difference between the true lengths
and the measured lengths.

b Find the probability that for a randomly chosen rod the measured length will be
within 0.2 cm of the true length

¢ Three pipes are selected at random. Find the probability that all three pipes will
be within 0.2 cm of the true length

Solution:
a 0505
b
1694
> x
—0.45 0.5

P-02=X=02)=(0.2—(-02x1=04

¢ P(3pipes between —0.2 and 0.2) =047 =0.064
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Question:

A coffee machine dispenses coffee inte cups. It is electronically contrelled to cut off
the flow of coffee randomly between 190 ml and 210 ml The random variable X iz
the volume of coffee dispenszed into a cup.
a  Specify the probability density function of X and sketch its graph
b Find the probability that the machine dispenses

1 less than 198 ml,

1 exactly 198 ml.
¢ Calculate the inter-quartile range of X

Solution:
a
fix)
1
20
» x
150 210
L 190<x<210
f) =17 ¥ -
] otherwise
- - L S
b i P =198)=(198 - 190) =55 i
i 0
2104ﬂ =15 15 one quarter of the range
M =190+5=195 =210-5=205

IQE.=205-195=10
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Question:

Write down the name of the distribution you would recommend as a suitable model
for each of the following situations.

a the difference between the true height and the height measured, to the nearest
ctn, of randomly chozen people.

b the heights of randomly selected 18-year-old females.

Solution:

a Uniform
b  Mormal
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