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Question 1  (*%)

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

X 0 1 2 3 4
= 3 1 1 1
P(X=x) 3 3 4 a 23

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 (*%)

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

X 0 1 2 3
IR ENE

Find, showing full workings where appropriate, the value of

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

¢ E(X).

d) Var(X).
e) E(2X-3).

f) Var(2X-3).

AP(1<x<3)=2|, [F(1.8)=1|, [E(x)=23], |var(x)=131 ~0.910],
3 3 1 1

a | o \ > 3 o E(2x-3) = 2€) -3
R =2xF -3
@) Plax<3)= P(x=23) =L+t =2 = £ ae .
) ®C G 13 L g 3/ £ eszz/
b) F(ig) = POx < t8) = o) = Lai=d

9 ) - 3eR) Wl e

< (oxg) v (nh)+Cxg) r () = tVarcy)

< o+kt 3+l = 4dx \%
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Question 3
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The probability distribution of a discrete random variable X is given by

0 otherwise

2 _
P(X:x):{kx x=3.45

a) Determine the value of the constant k .

b) Find the value of ...
i ... E(X).
ii. ...Var(X).
¢) Determine ...

i. ...E(5x-4).

ii. ...Var(5X-4).

_1
I:Lk—m

. |E(X)=4.32|, [Var(X)=0.5776, |E(5X —4)=17.6

Var(5X —4) = 14.44

Var () = €x3) - [E@]?
= Nar&) = W24 - 4.3

ka* - 3234 S
B(x=x) = AR

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

G Mz/

) )= SEAxw)

— €6e) = @) r(dxmk) (shoet)
— EG) = 8k romk +6esk

= EG3) = 10k

= ECe) = nad
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Question 4 (*%)

The discrete random variable X has mean 7 and variance 11.

a) Calculate E(X 2).

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

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

q [Eco-x VorGo) =]

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

o= €G) -~ 72
B) = e 7
vl
b)  Y=ox-u ookt
EQ = ECxu) Var () = Var (2x-4)
EQ) = 2860+ Var(Y) = 2" Var(x)
Q)= 2x1-4¢ Nar(¥) = 4x |
&= o W) = S
el yzdl
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Question 5

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

2 [ — —
P(X:x): k(2—x) x=-2,-1,0,1,2
0 otherwise
a) Determine the value of the constant k .
b) Find the value of ...
i ... E(X).
ii. ... E(Xx?).
¢) Determine ...
i E(1—15X).
ii. ... Var(l—lSX).
_1 __4 2\_37
[ k=) E(X)=-3] [E(x*) =4

E(1-15X)=21

-

9

Var(1-15X ) =155

Q) WRITE THE RENWA ND A T Reu

=l =k 8 |

|
=N I

16k +Qk +4 4= |
2ok |

5

b

b)  ABING THE STNDAY Ropayiac

3 Ex)= I
E() = F2xl6) + ixqy) + (oxd) + (ixk)

) = -2k -4k +k
fX) = -ack
8 = - f //
T EGxe) = ot Hx=v)
) = Cokek « Cokap 4 Oxus +I%E
0r) = o +el 4k
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).

1 [e= o] [0 =23), Far()=109], [EGax )=

Q) e e dmaoroy N e e 4 f0e9) = ve-s
= 4x25~ S

x | | 2 2 y - s
e Tw & o o /

db 46k 1ok + k=
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X Ak £pUAL ) BY SYumeTRy

Tx)= 25/
d e EGe) = SEx=y)
EOe) = (5 ) + () + (Bnsh) + (H)
= 4k 424k +S% + 6Lk

= bk
=13

Van (- €Ge) = (e )
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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

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, »=0.02

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

2L I o | 2. 3 ]
P =2 I of 03 a 'T|

a) (00N AT THE THBE

05 +03¢ +arh =1

EX ~o¢r
(ov0)+ (x0:35) + (axa) +2b) =047

ath = olg 035+ 2+ 3h = 047
2a+2b = 0:30 2a+3 = oz
Ny

b < A
<002
B E0e) = S e
£0t) = (Okos)s Chroad + (Fxon) + (ko)
E(¥) = © +035 4092 +0.8
€0e) = tos
Ao Ve ()= ®0Q) - (EQO)?
V() = bos - ogr?
Vor (X) = oem%

(,) Nag(aXab) = @ Vor(x
Nar(5410X) = 197 Var(x)
\ar(Sxlox) = [0ox o06oll

Vnr(§+\ox) < GV
//
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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

,|E(29-6X)=2
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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 ¢ A N

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).

[ a=g. =4, =14, E(X):%, Var(x):llﬁ, E(4X -1)=8

Var(4X —1)=115

2 3 4 9 A) EOLB(V\)_: YEX) - |
LN E S S S S s = g -
T wdee T -8
240 ok 2 onk /
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R E S Varl-1) = Vae(x)
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= frkrhede gy
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7
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Question 10 (**%)

The probability distribution of a discrete random variable X is summarised in the
table below.

X 1

P(X=x) 02 0.1 0.2 0.25 0.25

a) Find the value of ...

i ...E(X).
i ... E(Xz).
iii. ... Var(X).

b) Calculate ...
i .. E(3-X).

ii. ... Var(3—-X)

¢) Determine the value of

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

[ 1. [E(x)=3.25]. |E(X?)=12.65

, |Var(X)=2.0875

|[E(3-X)=-025

Var(3—-X)=2.0875|, |[P[4X -322(X +1)|=0.7

[= T 2, =8 4 s |
| =

)3 EG) = Qxoa )+ Gxod) +@xo2) +lxox) v xo25)
=02 +02 rol + 141

= 325

AT) EC) = (o)« Gxo) + Groa) + oo ) ¢ (Gox)
= 02 +04 ¥ (8¢ 4 + f2r

= hés =
QE) V() ~ EOR) - (EO))= tes - 3252 = ZOHV
/
) EG-x) = ECXe3) = ~1xEQ 43 = -3as+3
= oz://
B Var3x) = Var(x3) = i lare) = ordx) = 2065
i
Q PLax-3 > 20k) | = f(4x-3> 2x +2)
= P(2x »5)
=P(x2 g
= PX=3,4,8)

= 0240 to2s

:o/
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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[0.650.75

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) ! V2 (304 /S lg T8
F@ 02 BYo 0SS 06 075 0FS 09 [

=)

B EGI- T2 RGey

= (ix025) + (2¢015) v (3x015) -+ xo05)
25 Yog Aolls A0 4 105 ¥0¢ 407 +o-U.

=36 L
e
) EGe)= Z2R¥-x)
=020+ (Zho19) + (B 01) 4 .. 1 (Gho08)
=02 406 415 1K 254 3G+ 40422

025 045 015 | 010 010 01O oMy | 00§

=18
Yon() = B0¢) -(EG
8~ 362
18 -~ %

1 sot
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).

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

W

WRTING THSE PRRARIUTS o A TABE

a”(zzu'—»u

g
Poen | &+ +

16 A DEcpete ONIRRM DISTRiuTon
Now) WE Wopr AR (BUOWS.
—_—

POXH2< B - = 2X47)
2 P(2 < 2x—4 £ x+7)  (wbme X)

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

RO SPUT R 2 SEPAORTE INCuAUTHS (IGuote "Phot4guny £")

® 6 < >x @ 2x < 4%
x> 6 x o=l
RPB

OMBINNG- We e

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

3
~
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Question 13 (***+)

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 is given by

x 0 | 2 3
_ 5 15 9 T
P(X=x)| 3p 30 30 30

WoRE. UMY ob WTUT A~ T Diody

0x<0) = Plrog) = P(R8,8)= GoxSxt=
oXx=3) = PGk = PG6O)= einz
$P=0 = PQigd a2y

= V(eBR) + P(RG8) +P(8,8¢)

= (A 6as | L[ Ertat ) (6 5xk)
oxare) Her b e (6578)

i e

- %
e 26
\: w)- £°
P=2) = 1= P(x=op3) = |- Q%*%*%)' E
Jorace W o
> Jo | = |8
My | o2 g3 26 2
70 Too o ™
] ) 2¢
S s 2
. = = *
+ L 2 L wwm
B 3 & I i
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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
F(x) 20 20 10 i

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

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

ii. ... E(Xx?).

¢) Calculate Var(20X —2).

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

9 = 2 4 s T £Ge) - S£R¥=x
foo | 2 &2 ks M2 2
2 —to G = (%% 2 )+ (L)« (dx 2) + (S5 2
Plx=x) N (ﬂ (E) 2 ( 2&) C s) ( 2 ( yu)
=2 bz
FG) = P(xes) = | i $OE 2
= Wes
%2. =1 //
kt2 = 4
b ¢ B B viene fur
B A e tesve THee (i Thons o kot b wangeal) VarG) = €0e) ~ (G0l
o 3 3 .7 3 4. YarG) = Wos ~ zys®
0 T 5 *TH% B TF _
o s s Lz o |3 Nar(x) = 21475
o Sl ]
e A Hence osne Var(aXrb) = 4 Var(x)
- ) Var(20x-2) = 20" Ver(x)
1) E&) = SxPex-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

s 6 if X=6
X+ X, if X,#6

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

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

[ [[p(r=6)=055], [P(rv<7|r>4)=33

17w

Pren)|y>a) = ®(rsa] vps) = BCse)
PG4T, )

D oTT-comkg
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Question 16  (***+)
The probability distribution of a discrete random variable X is given by

x 0
P(X =x)| 0.05

0.1 0.15 0.2 0.25 0.2 0.05

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-6<X < pu+0)=0.6
E(4X?-32)=50

4 = I ° R e e e R = PX=23)
‘F(Xix) |o‘o§ ol ol5 02 o 02 ous = PX=2) & PG=3) + Ax=¢)

= OIS + 02 touaf

EX)= 32 R~ - os
= (@x0.05) + (1x01) ¢ Qxo) 4 ---+(6x v05) /
= 0400 £03 +06 14| 4 03
< a3 & ECaXab) = a EQ)r b
b EGR) = SExexn) EG@X5L) = a £+ b
= (UZXO«EX)F(IZXO.\) + (Dxos) - f(GZxDDx) E‘@XZ» 32) = 4 E(XZ) -32
zlzo-(\- 0C 417 44 £ 54 1¢ E@XZ~3~Z> dif et
p E-22) = 50~
VarGa) = €Ge) - (EG1? —_—
& B3~ 2.2% //

= B3~ b8

= 2.4l

9 ruwmr e 3005
p= £X) = 22
G = \Nar(k) = J2u? = 50
Lo R0 < X Cprom) = P(19s <3¢ < 485)
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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
_ 3 6 1
P(X=x)| 1g 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 B (@) ams
7R () a2

TH—R @) 2=

ﬁmmemu Ly g M»\g

x| 1 | 2 | 3

toenl sggenaf aopa-zg|sw
P
/Nbeuwm

) EX)= T aPkm)
= Why &y = \vs.//
EO) - 329G

[RE 7T I &
= \xﬁ¥zﬂ‘;¥§s%~5,€

Var(x) = £Q) —(BG)*

= 36 -8t = 36-3d = 0x%

P
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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 | 2 3
_ 5 15 9 T
P(X=x)| 3p 30 30 30

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

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

0) X = NUUBEL of GOLL SecTrd

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

o

I3
o P(X=3) = "ou' x "Go x e
- &
B
)

o P(x=1) = “eoy'x]

B

o | IE D
o] s | &

b ECQ- SsPeen

ox £ 5wk
& b IxS e wE )

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 1+ X, = 6) .

0<a<04

b

|P(X,+X,=6)=6a"-2a+0.48
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0)  looanp AT THE THRIE | THE POBABIUTI T b IATIU 0B 260

s0ba o 2o 06—a3o
agoy a>o a<o

o <asgon _—
Ses

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

?‘(M % =4 = fab_2n 1 048 /
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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 (=%

© B Sy X)) =7
© DTowne e E(%3)

R (2
)+ + \‘z%\/é]

© N T v

A 2

o . B )

Vae(x) = EGQ) Kfr\x;/
s B _ g2

- 72 o 35
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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.

[ L Ex)= [var(x)=3}. |4

q) x | o 2 3
W=l = + 2
@ EX)= DW= = (oxd) v (o) CGrg) = L
o £(a) = ixZP@:A) < (Ol%)*(zﬁii) +C32»<@: »‘}7\
o V()= T00)- (B[ = Z- (3 = 52
) 3%

L) T WK A PRi2e Wt f L 2 e

® HE MU Soe 4 o MoRe-TowIS LMY 2 DeTr

® & 2-2: x4
2-3 ' ixg =~ ¢
3_2.,#*,,;:&%“\%@@%
3-3: knk = §

">
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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 = 0"
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 2 3 4 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(1.5<y<45)=2L

) Poohice & THR o MopARlTS
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= | —
QU

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).

I

o Fl=l ® =)= @ Po=)+Px=2)= F2)
e=| - a- L a+b =d
7 ~ Yulhlicd

“r}-b:r
Sha-d
bk 4 swee frbed
7 s
»z,////
4 S\t aw b=
Frivc=)
R4

\>) HAANIBOTE e oAU A8 Guout

POYXY = Plo-2x5x)
=Pty -0)
= P(x<2s)
=P(x=1,2)
= arh

P00 -d-&
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Question 24  (***+)

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).

L1 P(X1+X2+X324):%

OUECTNG OOTCOMES GUFTHL oR e ™ i

O 2 G 4 @ Pebxblumye = )

Pl

L 2vng =
L2 e S : grbxbrwe =

W33 @ T Ll xaues <

o+ Y-

023 O ( : falubrluwas =

33,2 s 91 bxbxk = f

- ?Cx\;xlnxg/qu%f oe21
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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
& or=12
[ Tpxiexa=r)=11 =6 | |P(Xi>Xa)=R
% 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(Xz).
¢) Determine Var(3—-X).

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

e) Calculate P(1.55Y £3.5).

y=2,6

1L
16
2 L y=4
[ 1. [E(x)=1]. [E(x?)=25|. [Var(3-X)=15], |[P(¥ = y) =138
1 _
L y=013
0

otherwise

0 GoOKIG A TR 0 RomAsuTS 4 E Yaxex ﬁﬂﬂ%‘
L 00 RORIUTHS S IEARE e T
Kl o ! 2 3 9 I o { 2 i) 4 €
X=x) | 2 13 © T
) i ygls + % 37 % &
24kl =1 SN SR R
k= 3 ) 4
Zﬂuz (g @) ) @od) (o) ()
/ X2 WAKS e x 2wl

&
"
.
B OEX TxRaew io B, T_( ? ! j_j
= ©r2k) 1(xL) + (axo) + (rk) o=l it ?:
= o+k to+ 3
i \/ 9 Bls<ygyis) = P(v=2.3)
A i n
Q) = Z:"PX:Q -
= (O 25 (i) +@o)+ (34) = g/

= o+kio+d

=15
5~

c) Nar(3-%) = Vav (x#3) = Q\f\hr(x)
= Nar(X)
= ‘EQ@J@(“)Y
= 2%l R = ils
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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) 0.3-k 2k 0.7-k
a) Find the range of possible values of the constant & .
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]|
4 o« | 2 5 d Px=x) = 2(1,1) + Plp) + P(33)
0 | ozk 2 07-k N X .
= (03-0:06) + (2x006) + (07-00€)
.—D\f)ikoib ° ikib ¢ OZ:?; = o™ ¢ 027 ¢ 064
k% o3 a (hgo?} = 04576 + OOl + 0-4otf
o< kse3 / < _ocgaue/
4 7
b = TxWx=n
=EX) = x(oa-k) + 2x2t & 3x(07-k)
‘#;t;xg = 0371/+ %mw -3
—EX) = }/

Q) cmor wng EG)= ot Ples)

— 08 BeCoak)+ 2k + 3 (07-1)
= E0&)= oa-k + 8k + 9x (o7-k)

= EO®)= 03-L 8 +63-1K
€Qe)= -2k +6C

$

= 2k 406 - 24>

A = ool _-

ks 0w~

bbby
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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 is 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 « Var(x) = EQQ) - [EG]T
Pl=x) I ova = 06 -a ose = Quz-2) = 327
0% = 2.2 - lo2d
Q) eod-a>o0 6o06-a>o 2 = o4
—a> oy a3 o a = o2 /
as< oy a Sos 7
&—— Not EM\/WJ
L 0Sa <o _— A} = N
S nERE
s F‘O(q) 02 04 o4
b € = TPk
) CX) = Zx(n dci(u;z 3x2a + 4)((0«4 —a) PCX\+XZ:Q.) = P<gl3)+?(2‘u>+ P<4‘2)
= (0dxod) + Pp20y) + (04x02)

08 72{ 4}4/* 2.4 4

TR

= Ol + 008 +0.08

3% INDEPAIDRYT OF a _ E -
-

<) shg wy £Ge)
800 = T2
= % (4-a)+ T s (o6-a)
= 4(04¢-a) +1x 2 + k(o6-a)
= 16 —da +IBa + 9L —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 %
P Tot o on ot o1 o o1l oos

TRANSFORM THE AfDUE THEL- WLﬂV Money

) I o 20 so
“PC/ng | o8¢ 0. 0.08

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

Created by T. Madas

The discrete random variable X has the following probability distribution

X

AN—=| ©

P(X =x)

(OSE

=

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

b) Find the probability distribution of X;+ X, .

¢) Calculate P(X; > X,).

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

Ye(x) = €G) - [€09]°
2t - 20
[y 36
3
ES

Created by T. Madas

1
L =0
36
& =12
_11 _53 N
=%, Var(X)—%, P(X,+X,=r)= % r=6 |
1
5 r=4
3
0 otherwise
_11
P(X,>X,)=11
‘0 L‘%—i Yy DETMMINE AL THE CSTEOMS B2 X, - X.
o : * o+o= 0 &=k
E() = S=PCx=x) gfz‘iz‘ ii’;
T Geb) + ) i62 ] apot
= o+§;§ (+ 1= 2 AR
113 s & 4nob =
=& 340= 3 ;,;., ,é
) - 3RGy ™Al onin
=G0 6D T Y= Y +%e
= o+ L4 —_—
Cw = 9 Jo i 2 3 a4 ¢ y
g Wolet + + t %7

C) AANG. THE oottome Gom PaeT (k)

KR
30 ¢ éjeu‘g =4
IR s y

I3
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Question 31  (¥¥%%¥)

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

Ly x=12345

20"
P(X =x)= % x=6
0 otherwise
a) Find P(X > 4) )
1
b) Calculate E(—j .
X
¢) Show that Var (ij = ﬂ
X 4800

X +3

The discrete random variable Y is defined as Y =

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

_ 1\_7 _15 _ 519
|:|, P(X >4)—O.5, E(Y =54 E(Y)—§, Val'(Y)—m
Q) PUTNG THE DSTEACTN 1 4 Théie Vv(&)t%*#*é*%;*d; & %
x ]« 2 3 4 s < \or () P
CaT: s 3 7 7 % d] M
Px>e) = P(X:X\@)lgﬁﬁ;;}:/ [l S
b EQ) = S £Peew) OE() = E(143) = Elaek +]
L I + b 4 b L =3 F) = 3L+
o] & & 2 & & 7 gs/
= Bl JAPN @ L) b (bnd
spesanancces M
Sih-z —3\4r@—<q”3
iCK/ z+/ e
9 M_Lﬁ w/
Vo () = EC) - (O
e () = ()« (o) + (b)) BT
\/—\/‘“’__J
?@);yﬂm:g
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Question 32 (¥¥¥¥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 w&m))}

WORIING (NDI00AL PIOBALUNES

*PCx=0) = gl gl g | = Zxkwg = 2o
0 P(x=3) = PChag by boy) = Bnzndos £
Px=1) = ot gl g =
o =) ?(w@r\ﬂ.a) B %lexsé .=
PG, b i) ER s
+ DN +
P (i gie, ber ) Ergre = =
a8
TR0
olxz2) = I-(22r5438) = 2

TORMING- THE TRRLE oF THE DISTRARUTION OF X

2 | o l 2 3
T EEE
E&) = 2xP(x=2)

= 20 38 4 262 4 3xE
OX o 1N g ¥ 2Ny ¥ 3

_ 68 _ a
S 7 T 0 _—~

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)

[ 1 |E(x?)=385], |P(X +2<3X -4< X +7)=

1|, |Var(kx +5)=0.33

n

Plz<ax-u< 7]
PLe<2x<n]

= Placexcy]
pLx=s]

1
w e

::L/

d Foy b N THE SXRTITIoN & Ace

[l

0o

il Lol _ . o |
B2 es5 g Vﬂ‘(*”%‘*:ﬂfg:%}
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e o ECexkRYe b
= kEX)+8= 6l
@ 0sng Var(<) = ECx®) - [EG)T? = (kxs)as= 6l
Wit _ " hel)> ssk o=l
= s B - (Y T \
- = k-5
- X = B - @)
— s = EGR) - 3o = Vor(kX+5) = K Var(¥)
= (gﬂ ESS
= B = 3es %
S L
b)  SIMPLAING THe PRRARILTY ORI
=
Xtz <Nt < X47) 7




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 ]O!

o

1
=y |ta ol 02 03 o4-k

NexT_ Plocen AN Fouows

A A DBABUIY Must 3¢ DI

o k>o e 04—k o
k Soq
o gk oy
£G) = 32 P(k=a)

Gx) = (xK) + Caxod + Bro2d + (xo3) 45e(ot-t)
BX) = k402 tog 12 42 ~sk

B = 4- ¢

= o £k <oy

= -t < -k o

= -6 <4k <o
= L € Nty <o+
— 24 < BX) =4

-
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EG3) = S2P(k=2)

= (fe) {2 or) + Bo02) {fo )+(sie .|
= krod g4ty 42004 1)
= k+T +0 ~2sk
= ool
Var(x) = EQ@‘[EG)T
13 = -2 o (4-wf

=
— 13 = 17-2¢k - (6-22+kkd)
— 1B = [7- 28k -6 0k 63
— 62 -8k +03 =0

B e quameatc Sruoud:

E- “b s P "
2a

V. 8 Bw
T
Y }\‘é/ o< k<ol
e

7
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Question 35  (****4)

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

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.

Show, with detailed workings, that Var(X )= % i

, |proof

@0 0@ 0 O €0a) = Y o P(x~n
A= W0 OF CHOCOUATES EATHY, UNTIL THE FIRST OCoLATE e
ko o e EQF = (Bek)r (2 %)+ (Bl) s @) (Sk)

IS L. R - T T
ERAICIRR

o P(X=)= - L o

oP(x=2) = 4y 2= L=k
Tl Ve G) = EGe) - [Eol*
ety = gadad Sgn e
o PGl = Ardriric &2 % NarG= 7- (%)°
oPx=x) = gaedriedc fhek = 1- &
FORNING THE Proseluy DSTRROTON oF X = g A
7
x ] 2 34 S
oy & o 2 F

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

= Ly ol
gt rE S
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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 +7Y .

1

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

ST BY_ORTAWING: OIS AnD PRCBABIUTIES,

«T 03 = o3po

s HT 0T%03 = 6200

* HHT 0Tx03 = o W7o
© HHHT  o7ko3 = o029
o GiHl o7t = o240l
= Loure B ok 9 o i
Wea) | 03 oa owr oap R=q) | ool o9

Now ROMING THE 00D DRIPTTIoN | TN THAT THE ShTL

AR Deprnes]
sy [2i03l i s
Py [ o3 o2 o ]

o 2900
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
_ 3 6 1
P(X=x)| 10 10 10

Four independent observations of X are recorded, labelled as X, X,, X5 and X,.

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

G

) ST (O A TRE DAGIAM OB Skt kD of .Sopn@

XK= 10 o Baje Drcs o

Pore3) = Pox-ble-be) x (wwy = Znxdnder.. =

b Onshuso oot
3333 = kxprkrk = owol
33329
1231
33,23 i B
3“2‘3‘\3 T:} xR s~ bwm = Oc02f
23333
3222')
3232

230
2 130 = Lababad xtwn = oo
2033
R )

Ao Guis ovasy

i
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Question 38  (F¥¥¥FF)

The probability distribution of a discrete random variable X is given by
= x=1,2,3,..7
P(X=x)=17
0 otherwise

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

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

0 otherwise

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

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

l:l, (X +X,2 1)= 7

SR BY WeTIRG- T BTURSTIcNS EXN{JT\.{

x|l 224¢ 567 43‘135
Gy |44+ + 5 T4 Wy & § &
W X +X > q+Y,

W Y=2 f‘ wiY =3 | v Y, =%
X+, 21l l Kt > \ Rk¥y ZIS

LT ST Xy - FIST OF e X ObSemaTions

w7 5,77 NoT posalg

5,6 618 N Touwn

5,7\ qwayy 67 @c;r

Siel | 1,7 J g

&7 w

W

NOUY THE PRopadlumis

/) \
(Lxk, L

%x;—x:\‘x L \;‘7‘i)xi o

11 4 T4

n " LR A

s 2

49 49
o Rqusd Nomawy 5 YgoF e &
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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 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

s 6 if X=6
Clx,+X, if X,#6

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

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

¢) Find the value of P(Y <7|Y >4).

[ 1. [P(r=6)=053]. [E(¥)=6.73]. [p(r < 7|y >4)=32

q Now THE, exXPETion of Y. o B¢ By
E§) = 2 4P(r=0
PGz = 6t tst e B 43" = @i () e () v Qo &)
A i
. - RARPII0I B U GELST IS
= L oesxdag oy 5
2 Tl
= oss 2
b e au e oo Q PCrver|vey) = Xr<ravrd
® BCY )
66 1 2.%2 (3. - - = N
1237722477 = T oy o Pl4evy<)
a5 el - PCyru)
ISE=" RXT="
(13- L OR(Y= 50
NI THT Any " DovRlE OXCOME WHGH NGRS A € H#AS Plyesug
PRBARLY b =L i AL 0HES He Soprey RETEE
w5 - POy=238)
3y | > 3 & s & 7 8 3 1o W somrE
ERER < - [heasd
() N R Ceaei]
t Sy 1 FLPR S b
o i Tfoo
) £ Tk
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Question 40  (Gk¥¥FF)

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

k x=1
P(X=x)=11P(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 Y is defined as ¥ = X + X, + X5.

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

[ 1les

[
% Q=i
=2} = {3&:“\ A=z

Shfraoe

NeT e Pradraiuy At ¥ >9 ot Y 210 Fol
EEE ot Eoo 0E0 OOE

BRUME A THELE OF PORARIUTHS

bturd = o = rkrk
5 | o . i U343z 10 yo (Rwwt) = LxExkxs [ AD
TN X ) = Lxgxk e
P=m) | kL% e hildr = o p G was) ckegx | R

= bardladb hb =1
= k(g egeg)=1

sy
= Sk=t

<o T REDOIRED POBMRILOY § Gk RY.

POorya|ymema) - B2 . V
3 £<
S esg g =/
ﬁwm&mﬁ e

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

Mo obp 4 IR

o L
odd | ewn sl = EEE: Tbd -
B2 | Lo 00EY , , 6
K | KT8 Seob T =5
z + Eoo0

Py B
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Question 41  (Gk¥FF)

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

2 _ _
p(x =r+1)=) 3P X =7) r=12345.
0 otherwise

Determine P(2< X <4).

PO - i%?&:m © g,
| .
L

Use b ConutStiowa Prosadiuy THaLE

2, PGy =1
5 KQeg g rgane)-

Ths 18 A Covusrer 6P b acl & 2 g S =

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

-t 4

L PEex =) = pGe2)s BOx=d) + POX=Y
= &k vk +3k

2, 8
EE SN |
gt
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