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Question 1  (*%)

The probability distribution of a discrete random variable X is given by

X 0 1 2 3 4
F 3 1 1 1
P(X=x) 3 3 4 a G2

where a is a positive constant.
a) Explain why a=0.

b) Find the value of E(X).

¢) Calculate Var(X).
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Question 2 (*%)
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The probability distribution of a discrete random variable X is given by

X

P(X =x)

.h|>—a —
W= | N
W= W

Find, showing full workings where appropriate, the value of

a) P(1<X<3).
b) F(1.8).

0 E(X).

d) Var(X).

e) E(2X-3).

f) Var(2X -3).

[ ] |Pl<x<3)=2/ [F(1.8)=1], [E(x)=4]|, |Var(X) =131 =0910],
E(2X -3)=2], |Var(2x -3)=131 ~3.639

o [o o 3 o E(x-3) = 28G) -3

T 1% + + ¢ - 2xE -3

0 P<x<3)= Plx=23) =L+ 3~ 2

S / = 2= eeszz/
b) F(ig) = POx < t8) = o) = Lai=d

9 B - 3aP0rew) H Vrloa) - 2wy

< (oxg ) (nd)+ Cnk) + Bxb) = 4 Var()

= o+t 3+l = 4x %

:%zw“,/ :%:s.r;zq./
) E0e) = 2Rk e

NG E)
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= Bxdwme

Vae(x) = £Ge) ~(EG9)"
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Question 3  (*%)
The probability distribution of a discrete random variable X is given by

kx? x=3,4,5
0 otherwise

P(sz)z{

a) Determine the value of the constant % .

b) Find the value of ...
i ... E(X).

ji. ...Var(X).

¢) Determine ...

i . B(5X-4).

i ... Var(5X —4).

[ 1. [ke=5| [E(X)=4.32|, |Var(X)=05776|, |[E(5X —4)=17.6],
Var(5X —4)=14.44

P(x/-)\—/:f T Var ) = Bx?) - [E®T*
i) o oS = Nar) = W2b - 43>
N’ = Vot () = 0.5T76 o=
o) Wl Te Rluu M A Thes P
3 B TLE] )1 E(sx-4) = SEG-%
= Sxt32 -4
=y | w e o .
////
etk v 2k =1t .
ok ) Nor(SX—4) = SVer(x)
e t/// = 2% x 0.STIC
: = Wy
b)7) Ex) = Safx=n) y

= E(X) = Bxq)x (anlek) + (sn2s)
= E(K) = X+ 6l + sk
—EK) = 2wk
R

) )= SEAxw)
= E0) = @xte)v(amt) ~(shadt)
— Q) = lk tagk +6ek
= Ex3)= Wk

= ECe) = nad
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Question 4  (*%)

The discrete random variable X has mean 7 and variance 11.
a) Calculate E(Xz).

b) Giventhat Y =2X —4, determine the mean and variance of Y .

[, E(X2)=6O, E(Y)=10], [Var(y)=44

N IE VarGO =11_]

AING | Varx) = BGR) - (8G0)2

o= €G) -~ 72
) = &
7
b)  Y=ox-u ¥ e okl

B E ECxu) Var(7) = or (2]
B~ 261~ Yor(Y) = 2 Var()
&)= 274 Nae Q) = dx 1l
&= o W) = S

AT il

Created by T. Madas



Created by T. Madas

Question 5 (*%)
The probability distribution of a discrete random variable X is given by

k(2-x)°  x=-2,-1,0,1,2

P(X=x)=
( ) 0 otherwise

a) Determine the value of the constant k.

b) Find the value of ...
i ... E(X).
ii. ... E(X?).
¢) Determine ...
i ... E(1-15X).

ii. ... Var(1-15X).

-

s, __4 2\ _37 -
[ 1 [k=g5]s [E(x)=-%], |[E(x?)=31|, [E(-15x) =21
Var(1-15X ) =155

<) 1) USN6 THE SImaDAR) TRANIROLMATION EROATIoNS

Q) WRITE THE RENWA ND A T Reu

ECt-1sx) = ECisx+1)

X -2 -l
5 { 2 Z/ = IS EQ) + |
= Lk % & &k AN oG
16k +Qk +4 4= | =2
Ry ~
EeLl
s/ T v e vienge of X fur

VarGx) = €6¢) - EG))*
3 Ex)= T2 Vo) < - (92
Ner(x) = 31 _ &

b) I e smoaeD o

EX) = szmk)ﬂfnm + (oxdr) + (ixb) s :
K = —2e -1k +k Var(x) = 3L
Hx) = -ack ﬂ
B=-v e we cm Now TemiSRon
3 7
v R N (1= 15x) = Var (RIS +1)
W) £Ge) = Tt Wy = C15)" Var(k)
) = ok « Cokge 4 Oxup +ixk - a3
00) = o +9f +k ke 40
B = uk -

EX) ~ L x 240
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Question 6  (*%)

The probability distribution of a discrete random variable X is given by

kx(S—x) x=12,3,4

0 otherwise

P(X =x)= {
a) Determine the value of the constant % .
b) State the value of E(X).
¢) Calculate Var(X).

d) Determine the value of E(4X —5).

0 o= o] O =23], [Var() =109 [Efar 515

Q) were Te vwmsoton N "me¢ " Foeu d) tdx-3) = tex)-s
= 4x25~ S
>3 | ! 2. 2 Yy -5
00 (e & & o /
Aot 6k +k=
20k = | /
ik

W
lc) AN THE POsRAILTIA AL SYMMETRIAL § THE GAES
X Aok BpUAL ) BY SqumeTRY

£x)= 2.5 /
d  fNd EGE) = S2Px=y)
EOe) = (5 ) + () + (Bnsh) + (H)
= 4k 424k +S% + 6Lk

= bk
=13

Vor(x) = €C¢) - (€Gc))
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Question 7  (¥*%)

The probability distribution of a discrete random variable X is given by

X 0 1 2

P(X=x)| 05 0.35 a b

where a and b are positive constants.
a) Given that E(X )=0.67, find the value of a and the value of b .
b) Determine the variance of X .

¢) Calculate Var(5+10X).

L.

a=0.13, b=0.02

, [Var(X)=0.6011, [Var(5+10X ) =60.11

QT l o 1 2 | ]
P =2 I of 035 a TI

a) (00N AT THE THBE
0.5 +03¢ +arbh =1
ath = o
2a+2%b = 030

EX =o0cz
(ov0)+ (x0:35) + (axa) +2b) =047
03¢+ 2+ 3h = 047
2a+3 = oz

N /

b 602 z
a=0.13 //
h} £0c) = S W=x
£0t) = (Okos)s Chroad + (Fxon) + (ko)
E(¥) = © +035 4092 +0.8
€)= tos
A ()= £Ge) - (E)?
Vo) = VoS = 067
Vor(X) = O eou///

(.) Nag(aXab) = @ Vor(x
Nar(5410X) = 197 Var(x)
\ar(Sx[0x) = 109x o6oll

Vor (54 lox) = 60 u/

Z
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Question 8  (**%)

The probability distribution of a discrete random variable X is given by

X 1 3 5 7 9
P(X=x) 02 a 0.2 b 0.15

where a and b are positive constants.

a) Given that E(X)=4.5, find the value of a and the value of b .

b) Determine E(29-6X).

a=03, b=0.15 2

|E(29-6X)
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Question 9 (¥*%)
Two fair spinners, both numbered with 0, 1, 2 and 3, are spun together and the

product of their scores is recorded.

The discrete random variable X represents the product of the scores of these spinners
and its probability distribution is summarized in the table below

X 0 1 2 3 4 6 9
P(X =x) e Ne a b c A He

a) Find the value of a, b and c.

b) Determine E(X).
¢) Find the value of Var(X).
d) Calculate E(4X -1).

e) Calculate Var(4X —1).

1 1 1 9 115
,la=<, b=<5, c===, |[E(X)==2|, |Var(X)===|, |[E(4X —1)=8§]|,
[ |a=g b=3 16" |E(X)=7 (X) = ( )
Var(4X —1)=115
a |a Lz 3 4 9 d) By = wEG)-1
Ve l2 + & 2 & % T 4xg -1
T wdee T -8 -
240k ok =P y
2 bk eg
asprg P S Varl-1) = Vae(x)
casky kg ok = bS.
= s

b)) EG: Sa ) =
= @) Cop) -+ ()

S ket
= L o ez

il A
7

58

Q9 EQ¥) s 3o PGex)

(oF 2 P
< @ Cei) oo 23

s 1.8k
TRttt

:%:‘%—///

& Vo) = E0Q) - (B)?

= A}.@.}l

s us
6 =
i
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Question 10 (**%)
The probability distribution of a discrete random variable X is summarised in the

table below.

X 1 2
P(X=x) 02 0.1 0.2 0.25 0.25

a) Find the value of ...
i ... E(X).

ii. ... E(Xx?).

iii. ... Var(X).
b) Calculate ...

i ... E(3-X).

ii. ... Var(3-X)

¢) Determine the value of

P[4X -322(X +1)].

E(3-X)=-0.25|,

Var(X ) =2.0875|,

[ 1. [E(x)=325]. |[E(X?)=12.65|,
Var(3-X)=2.0875|, |P[4X -322(X +1)|=0.7
[« T 3 4 s |
R - =

)3 EG) = Qxoa )+ Gxod) +@xo2) +lxox) v xo25)
=02 +02 yol + |42
= 32&//{
OT) EOR) = (ixo2)+ Gxoa) + @ro2) + (dvozs ) + (o
= 02 + 04 F 18 ¢ 4 + far

= hés =

QE) Vo) =~ EOR) - (EGI)'= ks — 35 zaay
/
B EG-x) = E(X#3) = ~IxEX +3 = 3243
- -az%/
L’W Var(3-%) = Vae(X2) < i lar(x) = \arcx) = i
/

Q PLax-3 > 20k) | = f(4x-3> 2x +2)
= f(2x >»5s)

=Px2 5
= Px=3,48)
= 02+ 0. +0.2f

:0/

Created by T. Madas



Created by T. Madas

Question 11 (**%)
The cumulative distribution F(x) , of a discrete random variable X is given by

0.85(1095( 1

0.2510.40]0.55[0.65 {0.75

F(x)

a) Find the value ...
i .. E(X).

ii. ... Var(X).
The discrete random variable Y is definedas Y =5X -3

b) Determine the mean and variance of Y .

[ 1 [E(x)=36|. [Var(x)=5.04],

Var(Y)=126

d] 3 V2 (304 /S lg T8

F(l) 02¢ 04 0SS 665 075 08S 09s | [

§x=)

Y EQ= 2Ry

= (ixo5) b (260:5) v (o) -+ @o05)
25 Log Holls A0 & ¥0-5 Fog 407 +o-U

L13g | Lbr
pz ol

W) E)s Z2FGex)

=(Px 0294 (koid) + (3 049) 4 1. Lghowos)

= 02§ $06/ #1385 +16 +2:5 4 36+ 41 +3:2

025 015 015 | 010 040 010 oap | 00§

=8
NarG) = B (EGIR
= \8-|36*
= 18~ 2%
1+ Sof
o

40 E ()2 EGn) = SER) -3 = S8 -3 = 15
ONac) = Nor(SX-3) = Sxar@) = 2% S0 = log
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Question 12 (*%%)

The probability distribution of a discrete random variable X is given by

1
P(X =x)=412

0 otherwise

x=1,2,3,..,12

Determine P(X +2<3X —4<2X +7).

[ [ |P(X+2<3X-4<2X+7)=

W

WRTING THSE PRRARIUTS o A TABE

= 12 3 4 -0 B

L
Py |5 & & & T

1€ DCRett UNIRRM DI
Now) WE ok AX Rous.
—_— R U

POM2Z< B4 = 2x47)
2 P(2 < 2x—4 £ x+7)  (wbme X)

=P(6 < 2% < xan) (dw)

RO SPUT R 2 SEPAORTE INCuAUTHS (IGuote "Phot4guny £")
@ 6 < 2x @ 2x < i+
x> 6 x <
X >3
MBIMG W HE

e x =)
= PO X=use,n)

<
= pxB
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Question 13 (***4)

A sixth form class consists of 6 boys and 4 girls.

Three students are selected at random from this class and the variable X represents the
number of girls selected.

Show that the probability distribution of X 1s given by

x 0 | > 3
_ 5 15 9 T
P(X=x)| 35 30 30 30

WOk WITH oWt A- (e Difodv
00x=0) = Ploogd) = B(n,2,8)= e
eP=3) - PG ~ PEGE) = begrg = 24
0= = Pligdadiy)
= Y(6BB) + P(RGR) +P(88e)
(e, 6,s)|. (¢ Y\, e \
(B0 (108 (6579
= Ra
= By
< 2%
o
- \ oy ) 26
=) = - P(x=o3) = I- (Brhs )%
Yoace b ogrand
s Jo [ v ] o
Plrsay o ESS 2 2
70 Too T ™
5 pY A L ) Z:
E) | > o S
L ke £ + W
c z ¥ Chnerest
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Question 14  (**%4)
The cumulative distribution of a discrete random variable X is given by

X 1 2 4 5
3 2k+3 k+5 k+2
E(x) 20 20 10 i

where k is a positive constant.
a) Show clearly that k =2.

b) Find the value of ...
i L B(X).

ii. ... B(X?).

¢) Calculate Var(20X =2).

 [E(x)=345). |E(x?)=14.05|. [Var(20X —2) =859

9 = 2 4 s o £Ge) - SARX=2)
foo | 2 &2 ks M2 2
- G = (%% 2 )+ (L)« (dx 2) + (S5 2
B2 £ @) @ &) (X 2)+( "s}*( ) (X)‘ru)
Sedezan
F@&) = P(x<s) = | . T
= Weos o~
%2. =1 //
kt2 = & )
[ J AW He Ve fiur
e ] .
b A e feove e (T of kot o s Vor() = EG) —~ [EGO]
263 2 _ 73 _ 4.4 Yark) = Mos -~ 245
° 26 "3 T ®Tm T T ) - "
.%42%5%_%:% Nar(x) = 21475
o B2 ks ooz Hence osne Var(aXrb) = 4 Var(x)
e [
_ Var(20x-2) = 29 Ver(x)
g8 = N =
1) BEG) = SxPCx=y . dis wiziie
€)= (&) + (b)) + (W Z) (5= &) BN
BQ) = &+dcdrs =

20 :;4}/
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Question 15 (**%4)

A biased six sided die has the following probability distribution

X 1 2 3 4 5 6
1 1 1 1 1 1
P(X =x) 10 10 10 10 10 2

where the random variable X represents the number shown on its uppermost face
when it comes to rest after it is rolled.

The die is rolled twice and the two independent observations of X , X; and X,,
produce the score Y defined as

y_| 6 ifX=6
Clx,+ X, if X,#6

a) Find the value of P(Y =6).

b) Find the value of P(Y <7|V'>4).

I

b)) W R PO | yow)

Plren)|yse) = ®(r<e] vs) = P&x..s)
)

TG,

NS ook
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Question 16  (***4)
The probability distribution of a discrete random variable X is given by

X 0 1
P(X =x)| 0.05 0.1

0.2 0.25 0.2 0.05

0.15

a) Find the value of E(X).
b) Calculate Var(X).
¢) Determine P(u—-o0<X <u+o).

d) Find the value of E(4X2—3.2).

[ 1.|B(x)=33|, |Var(x)=241], |P(u-c< X < u+0)=086].
B(4X?-32)=50
q o R T ) = POX=23%)

= P&=2) + PGx=1) + Rx=¥)

%Q(:x) |o‘o§ ol 65 02 o2 02 ows

fi R
= (@x0.05) + (1x01) ¢ Qxo) 4 ---+(6x v05)
= 040\ £o3 406 + 14 ([ 4 03
S 8
B EGe) - SEPCxe
= (DZXO«HX)F(\ZKO-\) + (Dxos) - «szuax)
= 0 kolE 00 4 LP 44 £ T4 1Y
ENEE
VarGd) = €Ge) - (EGal?
& B3~ 2.2%
= B3 - Y

= 2.4
9 CRUMAZE e 3o00ns.
p= ) = 23

6 = \Nar(X) = 24 = 3¢

Lo R0 < X Cprom) = P(19s <3¢ < 485)

= OIS + 02 touaf

= 0b
/

& ECXib) = o £ b
E(&Xi k) = a EG(Z) +b
E@X-22) = 4 EX?) -2
Ed(-32) = dxnz - 32
B so)ie a0
*/
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Question 17  (**%4)

A box contains three blue discs and two red discs.

Three discs are selected at random from the box without replacement.

The variable X represents the number of blue discs selected.

a) Show that the probability distribution of X is given by

x 1 2 3
F 3 6 1
P(X=x)| 19 10 10

b) Determine E(X ) and Var(X).

[ ] |B(X)=2=18], |Var(X)=25=036

o) AITUPTNG To 6D THe DETRIECNION Wik o4 Tee DAGHM

=g (&) a=3

3 8 =
p<l AR @ e

) EX)- T

= Whyubebl = L
EE s \z//

B0 = S Pex)

[RE 7T I &
= \XE{»LKE\»ZIK%—B/@

Var(x) = £Q) —(BG)*

= 3%-ag = -l sox

=
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Question 18  (**%4)
A sixth form class consists of 6 boys and 4 girls.

Three students are selected at random from this class and the variable X represents the

number of girls selected.

a) Show that the probability distribution of X is given by

x 0 | > 3
_ 5 15 9 T
P(X=x)| 35 30 30 30

b) Determine E(X ) and Var(X).

L1 [E(x)=8=12|, |Var(x)=3% =056

Q) X= NUBA OF GO edkcd

o BX=0) = "Roy'x "soy"x "sov"
6 H x

o

z
© PGC3) = "on « Yo » bl
= 4
2
Y

o Px=1) = “eoy'x

B EG): SsPaey
= B :oﬂ%r%;géf

ox £ 5
X;Qt\)30{> i

03 = Sx*P(¥=p)
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The probability distribution of the discrete random variable X is given by

X

4

P(X = x)

04-a 2a

0.6 —a

where a is a constant.

a) State the range of the possible values of a.

Two independent observations of X , denoted by X; and X, , are considered.

b) Determine, in terms of a, a simplified expression for P(X,+ X, =6).

0<a<04

b

P(X,+X,=6)=6a—2a+0.48

Created by T. Madas

0)  looanp AT THE THRIE | THE POBABIUTI T b IATIU 0B 260

s0ba o 2o 06—a3o
agoy a>o a<o

0 <agos _—

&

Y cousanus AL THE oo R X, %= 6

42 = (06-0)(u-4 = o2_a $o*

24 = (ou-a)(06-a) = 04 -ata>
i —ADNC
337 Aman = 4ot

5 284 % =4) = 6o 1048 /
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Question 20  (**%4)

Two standard fair cubical dice, numbered 1 to 6 are such rolled and the random
variable X represents the sum of the scores of the two dice.

Determine the value of Var(X).

1 a3

o |

Plxex) | L 4 s ¢ s
W) Iy § % ¥ X X
© B syuyy B =7

©® DT THe B3

® findquy T

Vae(x) = €GA) - ( f[x‘;‘f
= 32 _ 92 . 3¢
A -72 =
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Question 21  (**%4)

The discrete random variable X has the following probability distribution

X 0 2 3
|
P(X=x)| % 1 .

a) Determine E(X) and Var(X).

A game in a fun fair consists of throwing 5 darts on a small target.
If a dart lands on the central portion of the target the dart scores 3 points.

If a dart lands on the outer portion of the target the dart scores 2 points, otherwise the
dart scores no points.

To win a prize, 10 or more points must be scored with 5 darts.
Paul has scored 6 points with his first 3 darts.

The likelihood of Paul scoring 0, 2 or 3 points is given by the probability distribution
of part (a).

b) Find the probability that Paul will win a prize after he throws his last 2 darts.

[ ] [B@)=g] [Var(x)=38. |1

q) x | o 2 3
W=l = + 2
o €)= =n = (oxk)+(axk)r Gt = Z
o £(a) = EXZP@:A) B (Ol%)*(zﬁii) NGB z
o V()= T00)- (B[ = Z- (3 = 52
&~ (8 ie/

L) T WK A PRi2e Wt f L 2 e

® HE MU Soe 4 o MoRe-TowIS LMY 2 DeTr

® le 2-2: fxg - 4
2-3 0 gxp ek
T RS & AN Gues %
3-3: %ek = f

">

Created by T. Madas



Created by T. Madas

Question 22  (**%4)

The probability distribution of a discrete random variable X is given by

k(4—x) x=0,1,2,3
P(X ZX)Z % x=4
0 otherwise

L
a) Show that k = 50"
Two independent observations of X are made, denoted by X; and X, .

b) Find the probability distribution of Y , where ¥ = X| + X,.

¢) Calculate P(1.5<Y <4.5).

y 0 1 2834 5 6 7 8

P(Y=y) 16 24 25 20 90 64 41 20 100
400 400 400 400 400 400 400 400 400

I

-

P(15<y<45)=2L

) Poodice & TR of MeRALTS
DT X TR O MokAslud
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Question 23 (**%4)

The probability distribution of a discrete random variable X is given by

P(X=x) a b b c

where a, b and c¢ are constants.

The cumulative distribution function of X is given by

A= | —
QLN

W | W
Q

F(x)

where d and e are constants.
a) Determine the value of each of the constants a, b, ¢, d and e.

The discrete random variable Y is defined as Y =10—-3X .

b) Find the value of P(Y > X).

[ 1 [(@bede)=(:d.1.350)] |P(r>x)=3

€) (e S camy

o Fld=t ® =)= @ Po=)+Px=2)= F2)

4 SN avohico)
Frivc=)

"‘Zf//

\:) HAANIBOTE e oAU A8 Guout

POYXY = lo-2x9x)
=Pty -0)
= P(Xx<2<)
=P(x=1,2)
Zave

¢ s
POox)=d=%
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Question 24  (***4)

The discrete random variable X has the following probability distribution

X 0 1 3
1
P(X=x)| 5 3 3

Three independent observations of X are made, denoted by X;, X, and X;.

Calculate P(X,+X,+X,>4).

i, P(X1+X2+X324):%

(OUECTNG. DOTOOMES GRHFT. o equive ™ 4

Oyt Gws & @ pebebxlume = 4

Pl

L2 G s exkxbazvas =

133 aw 7 Sk xAueg <

op 4 Y-

023 O ( : falubrluwas =

3032 e 9 bxbxk =

e >;§>/4\FVES< oe2s
- y
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Question 25  (¥¥¥%¥)

The discrete random variable X has the following probability distribution

X 0 1 3
1
P(X=x)|".% 3 3

Two independent observations of X are made, denoted by X, and X,.
a) Find the probability distribution of X;+ X, .

b) Calculate P(X; > X,).

3_16 r=0
L o-12
[ Lipxi+x,=r)= % r=6 | P(X1>X2):%
% r=4
0 otherwise
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Question 26  (**¥¥)

The probability distribution of a discrete random variable X is given by

k(2-x) x=0,1,2
P(XZX)Z % x=3
0 otherwise

a) Show that k = % .

b) Find the value of E(X) and E(X?).
¢) Determine Var(3—-X).

Two independent observations of X are made, denoted by X; and X,.
d) Find the probability distribution of Y, where ¥ = X |+ X,.

e) Calculate P(1.55Y <3.5).

y=2,6

L
16
2 L y=4
[ 1 [E(x)=1. [E(x?)=25|. [Var(3-X)=15]., |P(¥ = y) =138
% y=0,1,3
0

otherwise

0 AT A TR R NeRABUTRS 4 Yaxax ?Q%J%H—}'t;‘
o § o \ 2 3
K_)+M—L s | oo CE s A
Ke o
* Wyl 2 + £ 4+ &
2%tk =l % 4 4 + 4 '
B L3 ] :
)Y, (] @8 ) @) () ()
Z T X2 v T x2S X2l
4 ‘( T 1
l |
Y LL_t_ZEX PR N 0-07 150 oy 340 so 343
= ©r2k) 1(xL) + (axo) + (rk) ool ol 11T /
= o+k to+ 3 /
1 9 Pls<yenis) = P(y=23)
,/ : ——rrr EEPEEY
=t
Q) = S Pr=a : T
= (G 2)r (k) + Qo)+ (3x4) = E/
= o+kio+d /
=5
3
Q  Nar(a-x) = Var (=x43) = € Nor (x)
= Vo Gr)
= EO®-EWY
= 28—\ = %
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Question 27  (G¥¥¥F)

The probability distribution of a discrete random variable X is given by

X 1 2 3
P(X =x) 03—k 2k 0.7-k
a) Find the range of possible values of the constant k.
b) Determine E(X).
¢) Given that Var(X)=0.72, find the value of k.
X, and X, are two independent observations of X .
| ,10<k<03[, [E(X)=24|, [k=0.06], |0.4816]|
N A Pex) = 20 £ PGa) ¢ P(2s)
0 | ozk 2 07-k . . .
= (03-0:06) + (2x006) + (07-00€)
® 02—k So ® 2o ®07-k >0 5 . N
“kip—o3 E>o k> ~0.7 = o02f ¢ 0127  0.6¢
k% o3 (hgo?} = 04576 + OOl + 0-4otf

foo€ ko3 7

b B = 2 xRx=x)
-t = (oz-k) + 2x2L £ 3x(07-k)
=B = o3kt a2l
- Ek) = 2.471//
/

) smer wny B - 2 PGea)

— 08 BeCoak)+ 2k + 3 (07-1)
= E0¢)= oa-k + &k + Ix (07-k

= EQ0)= 03-k +8 463 -1K

= €EQ0e)= -2k +6C

= NerGg)= EG) - [l
=5 0T = -2k 406~ 24>
=5 S o= ol o
= k= owm ~
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Question 28  (¥¥¥¥)
The probability distribution of the discrete random variable X is given by

X 2 3 4
P(X =x) 04—-a 2a 0.6 —a

where a 1s a constant.

a) State the range of the possible values of a.

b) Show that E(X) is independent of a.
¢) Given that Var(X)=0.56 show that a=0.2.

Two independent observations of X , denoted by X; and X, are considered.

d) Calculate P(X;+X,=6).

| ,10<a<04], |P(X,+X,=6)=032
~ [ 2 2 « Vor(x) = £0@) - (EG ]
Pl=x) I ova = 06 -a ose = Quz-2) = 327
0% = 2.2 - lo2d
W) ®od-a>o 606-a>0 2= o4
—a> oy oo a = o2 P
as< oy a Sos 4
e—— Nor EM\/WJ A} - e 3 Y
4 0Sa <ot~
7 P(S(q) 02 04 o4
b B = ZT=P(x=
) s D troé -0 BCXee=h = - Bt 4Tz R
= (0dxod) + Pp20y) + (04x02)

08 72{ 4}4/* 2.4 4

TR

= Ol + 008 +0.08

3% INDEPAIDRYT OF a _ E -
-

<) smuws way £Ge)
£GE) = I2PGea)
= )+ Tz + (6w
= 4(04¢-a) +1x 2 + k(o6-a)
= 16 —da + Ba + WL —Kq

= U2-2
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Question 29  (¥¥¥*¥)

A biased spinner can show whole numbers from 1 to 8.
The probability of showing an 8 is 0.05 and the probability of showing a 7 is 0.11.

The probabilities of showing any of the other six whole numbers are all equal to one
another.

Players in a gambling parlour pay £5 for a single spin.

A score of 8 wins the player £50, a score of 7 wins the player £20, otherwise the
player wins no money.

In a typical day, a gambling addict has 150 spins on this spinner.

Find the expected loss of the gambling addict in a typical day.

U2 3 4 s s T %
=g Tom o o o om o ol oo

TRANSFORM THE AUt THELE I Money

) I o 20 so
“PC\/:gj | o8 ol 005

ECY) = (oxo8l ) + (oxom) + (soxoos)

= O+ 22 4 25

= 47
< TYROAL WUNING DETRN s F4To e i)
i A los oF  #Fsw00 — 347 = o030
20N IS shis

Isox 03 = #ls
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Question 30  (¥¥¥%¥)

The discrete random variable X has the following probability distribution

X 0 1 3
1
P(X=x)".% 3 3

a) Determine E(X) and Var(X).
Two independent observations of X are made, denoted by X; and X,.
b) Find the probability distribution of X; + X, .

¢) Calculate P(X; > X>).

1
1 r=0
36
1 _
9 r=1,2
_11 g 53 )=
L E) =g Var(X)=5] P(xi+Xo=n)=1 1. =6 |.
4
1
1 r=4
3
0 otherwise
_ 11
P(X, >X2)—3—
) ~ | o 1 2 B Deftoune A THe STOMS €0 XX
W=nl = & L oto= 0 itk
E(X) = SxP(x=1) gigzé i:iiz
T T oh) Grb) ¢ G) res il xer-d
IS fey
x 3405 3 yapa 4
6x2) = S Rx-x) Eié: Z i’;é ji
= @) (% £) (3% Y) ET Y= ¥+ %
= o4bg 9 [o « 2 3
4 &
<z Wple & + = fft///
lor(x) = £G0) - (ERT* Q) A6 THe oumiou Gom Faer (1)
= % Cvjz
=%
- s
%
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Question 31  (¥¥%%¥)

The probability distribution of a discrete random variable X is given by

2L0x x=1,2,3,4,5
P(X =X ) = % x=6
0 otherwise
a) Find P(X >4).
1
b) Calculate E(—j .
X
c¢) Show that Var (ij = ﬂ
X 4800

The discrete random variable Y is defined as Y = ' .

d) Determine the value of E(Y) and the value of Var(Y).

R AT e T N g

Q) PUTING THE DWREGTR 1 4 ek (k) ek iEd - &
x | ¢ 2 s 4 s & \“"—G?j:f;é ~
ey s 5 8 ¢+ &8 & /
o) = POxmsi6) = b4k - & dovompg
X>4) = P(x=5¢) = +a,;=24/
b EQ) = S £Peew) OE() = E(143) = Elaek +]
=3 F) = 3L+

+ F 4k
P(XQ|LL?:‘§%
.

o ECH) =D+ () n)

?ECL:“ Lrbrird g
- G -

/ e

9 Nar)- €Gd-[eadl® ww/

Vo () = (&) - FQOT?
e () = (0 8)e (i )+ (b)) (5T

‘M__J

?@); S L0

L]

:%/

® Var(y) = Ver (14 \m[s L]

—3\/rG— = qx
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Question 32 (G¥¥¥F)

A sixth form class consists of 3 boys and 7 girls.

Three students are selected at random from this class and the variable X represents the
number of boys selected.

Show clearly that E(X)=0.9.

, |proof

X=No oF Bors setsctr0 (3 Goes rgpor wc&m)?

WORIING (NDI00AL PIOBALUNES

o Px=1) = SR =

(x=1) ?(&1‘3 1 gd) FxEg - x
+ +
PG, boy, i) Zxgaf s
+ vy +
P e, bt ) (2RI
iy
o

oRk=z) = 1-(B2e5438) = &

TORMING- THE TRRLE oF THE DISTRARUTION OF X

2 | o t

E=4 I
gl

e | 2 =

E) = 2xP(x=a)

= 20 38 4 262 4 3xE
Ox 25 + X g + 2 * 3%

- L8 _ 9
726

o __—
=
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Question 33  (¥¥¥¥)

The probability distribution of a discrete random variable X is given by

L x=12.3,...10
P(X:x): 10 X 9 Ly oy s

0 otherwise

a) Find the value of E(X 2) )

b) Determine P(X +2<3X -4<X+7).
It is further given that
E(kX +5)=6.1,
where k is a constant.

¢) Find the value of Var(kX +5)

2
[ ] |E(x2)=385], |P(X +2<3X -4<X +7)=1|, [Var(kx +5)=0.33
o=t —=ws.e] ek
= kEX)+8= 6l
a oswe Var(x) = ECx® - (EG)]? = QKSS)*S: &
— 0L o EG) - (nel)? EAReAAREE
3 > = k-l
- ?’l = BQ) - @)Z
— s = EGR) - 3o = Vor(kX+5) = K Var(¥)

= B = 3es

b)  SMPLRING THe PRoRARILTY DPRStion

X4z <2 -U < X47)
Plz<ax-u< 7]
PLe<2x<n]

= Placexcy]
pLx=s]

1
w e

::L/

d Foy b N THE SXRTITIoN & Ace

n

[l

0o

il Lol _ . o o8|
B2 es5 g V“(X)’%L:‘LL@:%
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Question 34  (*¥¥*4)

Created by T. Madas

The probability distribution of a discrete random variable X is given by

X

P(X =x)

0.2 0.3

04—k

where k is a positive constant.

a) Determine the range of values of E(X).

b) Given that Var(X )=1.36, find the value of k.

24<E(X)<4

s

2 B 4 s H

o

=y

k Soq
o gk oy
) = Za k=1
8x) = @6) ¢ Qo) + Gro2d + Gxed) +5q(on-t)
BX) = k 402 bos £12 42 -5k
B = 4- &
NOT Ploceen AS Fouows
= o £k <oy
= o< -k o
= -6 <4k <o

|
| i3 o 02 03 o4k

A A DBABUIY Must 3¢ DI
o k>o e 04—k o

= it € Mty <ot
— 24 < BX) =4

-
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EG3) = S2P(k=2)

EIGINE (fxu)»’\@uz%@i(miﬂ
=k 4oy r1g 4ty 425(04-t)
= k+T +0 ~2sk
= - 20k
Var(X) = £ - [e0]”
L3 = -2k < (4-wf

-
— 136 = 17-2¢k - (-2 +kkd
— 3% = [7- 20k -6 +3k -6
— 62 -8k +03 =o

B T qomeste Gruodd
E- “b s P "
- 2a

Vo 8%l

26

]
s

o< kLol




Question 35
Luke has 6 chocolates of which 2 have a hazelnut at their centre.

Show, with detailed workings, that Var(X)

Created by T. Madas

Luke eats his chocolates one after the other.

The random variable X represents the number of chocolates Luke eats, up and
including the first chocolate with a hazelnut at its centre.

A= WD OF CHOCOUATES. E4TRY, UNTIL THE FIRST QlbaolATE
W A HAZENUT IS €ATIN

o Plx=)= 2= L

oF0eD = fnd-Kok
oRy) = EIrE TR~
PGy = YairEric £.2
ORCs) = gadeFriedc SFok

fopMini- THE PropARILTY DSTRRGTON 0F X

=3 |\ 2 3
Y

4
2 A
is

B = S xP(k=x
B = (f) + ) + el + () ¢ sxke

= Ly ol
gt rE S

= 7
3
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_14
9
, |proof
@00 @ e e €0 = Lo P(x=n

EQA = (Bek)r (2% %)+ (Bl s (k)s (k)

N

IS L. R - T T
ERAICIRR

Var () = EC) - [£G01*

Nar()= 7 -

P
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Question 36  (****4)

The probability of a biased coin landing on “tails” is -0.3.

An experiment consists of tossing the coin until “fails” is shown for the first time, up to
a maximum of 4 tosses.

If “tails” is shown before the 4™ toss the experiment stops.
If after the 4" toss no “tails’ has been obtained, then no more tosses are made.

e The discrete random variable X is defined as the number of tosses in this
experiment.

e The discrete random variable Y is defined as the number of “tails” in this
experiment.

Determine the probability distribution of X +Y .

probability| [0.3] [0.21] |0.3871][0.1029]

L1

ST BN ORTHUSING: OVIOUS, AND PRRABIUTIS

«T 03 = o3po

s HT 0Tx03 = 02100

* HUT 0tkox = oo
o HYUT 0703 = 01029
o RhRE o7 = okl

= R S 4 B
W) | 03 o onr oan PCr=g)

o2l 07519

Now ROMING THE 00D DRIPTTIoN | TN THAT THE ShTL
A DrOr-DesT

EY 10 o102
Pley=ny) [ o3 oa our 9
0-3g71
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Question 37  (*¥**4)

A box contains three blue discs and two red discs.

An experiment is conducted where three discs are selected at random from the box
without replacement.

The variable X represents the number of blue discs selected.

a) Show that the probability distribution of X is given by

X 1 2 3
L 3 6 1
P(X=x)| 10 10 10

Four independent observations of X are recorded, labelled as X, X,, X3 and X,.

b) Determine P(X; +X,+ X5+ X, 210) and Var(X).

[ ] [P(X,+X,+X5+X,210)=0.0253

o) S (O A THE DARAM OB St END of <@

XK= 10 o Baje Drcs o
Blx=t) = Pd-ted i) 2 warS = (Zake3)x3 = 2
S 5

?(x:z\, = T(od-Bu-Bor ) = 3wars :(% ~2)

P(x=3) = Fhk-bl—ble) x L woy = Fxzmdeen =

b onsmuue SO

3333 = kxbrkrb = owol

A B B oy o T !
323 % T:} %5 77 A bl = Oco2f

3223 (o nfom € x G = oaaig

230
2 13 b o Labxkad atwn = ocon,
233
1333 )

ADDING- GV 0-0253
;/// =
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Question 38  (¥¥¥EF)

The probability distribution of a discrete random variable X is given by

1 _
= x=1,2,3,..7
P(X =x)= 7
0 otherwise

The probability distribution of another discrete random variable Y is given by

L x-236
P(Y=y)=1Y =S

0 otherwise

Two observations of X are made, denoted by X; and X,, and one observation of Y,
denoted by ¥; are considered.

Assuming these three observations are independent, calculate P(X;+ X, >9+Y).

[ LP(X,+X,29+Y) =7

SR BY WeTIRG- T BTURSTIcNS EXN{JT\.{
x|l 224¢ 567 43‘135
Gelvb+ TrFr Wyl Fs &
Vo X+% > q+Y,
W Y=2 f‘ wiY =3 | v Y, =%
X+, 21l l Kt > \ Rk¥y ZIS
LET SWAOST K= -~ - FIRST OF THete X SB%tudTials
w7 5,77 NoT posalg
5,6 £ Yo

Tlo Wi
S\ T N awayy 67 ? g
Siel | 1l %
&7 w
TN

NOUY THE PRopadlumis

G RQusd NoMaIwy & % +4L,) - % = %
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Question 39  (Gk¥¥EF)

A biased six sided die has the following probability distribution

X 1 2 3 4 5 6
1 | 4 L 1 1 1
P(X =x) 10 10 10 10 10 2

where the random variable X represents the number shown on its uppermost face

when it comes to rest after it is r

olled.

The die is rolled twice and the two independent observations of X , X; and X,,

produce the score Y defined as

6
Y =
X +X,

a) Find the value of P(Y =

if X,=6
if X, #6

6).

b) Determine the probability distribution of ¥ and hence calculate the E(Y).

¢) Find the value of P(¥ <7|Y >4).

1,

P(¥ =6)=0.55], [B(¥) =675, |P(¥ <7|r >4) =32
q Now THE, UETTION, of Y. . B Ruiy

G0 = R 53"
R !

=5 L
= 3 b Sxag

L) WRTNG AL THE OUTGOMES

6 (12.D213.-B3 -8
3-27 e 3§

(2 224--73 o
134-77235~"7.336- -7,
tgsTT24c- - T3 -
\SE=" 257" 73
167-—"27T8--""23

NOR THAT Ay “DovBle ONDME et NGRS & € A
PRBARLY S =L i AL 0HES He Sopieny

SRR
CRic

Y- 4 -2--3--4_5.-6_T -8B T Jo
- IR N .
R E T
+ T
towteat
farte) il
o
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Question 40  (Gk¥¥EF)

The probability distribution of a discrete random variable X is given by

k x=1
P(X=x)={1P(X=x-1)  x=234
0 otherwise

where k is a positive constant.

Three independent observations of X are made, denoted by X;, X, and X5, and the
variable YV is defined as ¥ = X; + X, + X5.

If Y is an even number, determine the probability that Y is greater than 9.

[ELED (o5

% Q=i
=2} = {H&:»m A=z

Shfraoe

NT Tde Py AT ¥ >9 ot Y p1o fel

EEE ot Foo oE0,O0E

OG- A THELL OF PORABITHS bturd = o

~ ekt

* [t 2. 3 4 U4343= 1o yo é3~~7x> = rExkxs [ AR
n e Guwas) = bxgxix

P=m) ‘ k i) ‘{—k ﬁk hildr = 1o 2 [ Sk S SR R Vg

= bardladb hb =1
= k(L eg )=

sy
= $k=t

<o T Rep0iesd PRBRLYY § Gk RY

POy |yman ) = _BE e ,\4/
3 £<
= k=8 S /

ﬂwh&w Tkﬂ&

Px=i)= &, Pxe2)= i, POcs2) =g PO -

Mo obp 4 IR

S L
odd | ewn sl = EEE: Tbd -
B2 | Lo 00EY , , 6
K'g | BT Ogop N2
|y €00

Py B
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Question 41  (Gk#¥EF)

The probability distribution of a discrete random variable X is given by

2 _ _
p(x =r+1)=) 3P X =7) r=12345.0
0 otherwise

Determine P(2< X <4).

PCxerd) = i%mm " 2,
| .
L

Use b ConutStiowa Prosadiuy THaLE

2, PGy =1
5 KQeg g rgane)-

TS W8 A Coovegierl 6P WH asl 4 =2 g S0 2

.
=k (=3)-
=kx3=1

-t 4

s Pex =) = pre2)s POx=3) + P(x=y)
= &k vk +3k

PRI 3
Zte
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