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18 questions - 217 marks - 1 sub-topic
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PROBABILITY DISTRIBUTIONS, EXPECTATION &
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7

4. The cumulative distribution function of the discrete random variable W, which takes

only the values 6, 7 and 8, is given by

(w+3)(w—1)
F(W)= ———F"—— forw=6,7,8
77 b b
Find E(W)
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Question 4 continued
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1. The discrete random variable X takes the values —1, 2, 3, 4 and 7 only.
Given that
8—x
PX=x) = k forx=-1,2,3,4and 7
find the value of E(X)
®
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1. The discrete random variable X has probability distribution

X 1 2 3 4
P(X=x) 0.3 0.2 0.35 0.15

(a) Find F(3.5)
ey

(b) Find PGX—3 < X +2)
(2)

(c¢) Find E(X)
(2)

(d) Show that Var(X) = 1.1275
3)

(e) Find Var(5 —2X) §§§
o
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Question 1 continued
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7. The cumulative distribution of a discrete random variable X is given by

x 1 2 3 4
1 2k -1 k+4 %

F(x) 1 3(k+1) + .
13 26 26 8 i3

KRR
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where £ is a positive constant.

O
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(a) Show that k=4

QL8

R

1
(b) Find the probability distribution of the discrete random variable X
3)
(c) Using your answer to part (b), write down the mode of X
1
(d) Calculate Var(13X-6) &
6))

XX
a20%0%%

o%

09000000
2RRBR8

%
XX

A



ANSWER >

Question 7 continued

%

10



ANSWER >

7

Question 7 continued

OO
10%%0%%

I
R EEIIIRKS

X
XL

INZ]
11




ANSWER >

Question 7 continued
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7. A bag contains n marbles of which 7 are green.
From the bag, 3 marbles are selected at random.
The random variable X represents the number of green marbles selected.

The cumulative distribution function of X is given by

X 0 1 2 3
37
F(x) a b 33 1

(a) Show that n(n — 1)(n — 2) = 7980

)
(b) Verify that n =21 satisfies the equation in part (a).

M
Given that n =21
(c) find the exact value of a and the exact value of b
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3. The probability distribution of the discrete random variable X is given by

X 2

P(X=x) a

0.4

0.6 —-a

where a is a constant.

(a) Find, in terms of a, E(X)

(b) Find the range of the possible values of E(X)

Given that Var(X) = 0.56

(c) find the possible values of a
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4. The discrete random variable X has the following probability distribution.

X 1 2 3 4

! ! 3 &

P(X =x) - 1 3 2 .
10 5 10 5 :

O
2020 020%20%

(a) Show that E 1.2
X 5 |
@ &
(b) Find Var L
X
3)
. 30
The random variable Y = <
(c) Find
(i) E(Y)
(i1) Var(Y) :
3
(d) Find P(X < 3|Y < 20)
)]
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Question 4 continued
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e ™)
2. A spinner can land on the numbers 2, 4, 5, 7 or 8 only.
The random variable X represents the number that this spinner lands on when it is spun
once. The probability distribution of X is given in the table below.
x 2 4 5 7 8
P(X=x) 0.25 0.3 0.2 0.1 0.15
(a) Find P2X -3 > 5)
1)
Given that E(X) =4.6
(b) show that Var(X) =4.14
3)
The random variable Y = aX — b where a and b are positive constants.
Given that
E(Y)=134 and Var(Y)=66.24
(c) find the value of @ and the value of b
C)
In a game Sam and Alex each spin the spinner once, landing on X and X, respectively.
Sam’s score is given by the random variable S = X
Alex’s score is given by the random variable R = 2X, — 3
The person with the higher score wins the game. If the scores are the same it is a draw.
(d) Find the probability that Sam wins the game.
4
\ y,
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Question 2 continued
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Question 2 continued

(Total for Question 2 is 12 marks)
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4. The random variable /¥ has a discrete uniform distribution where

1
PW=w)= 2 forw=1234.5

(a) Find P2 < W < 3.5)

Q)]
The discrete random variable X =5 - 2W
(b) Find E(X)
3)
(c) Find P(X < W)
2
The discrete random variable Y = %
(d) Find
(1) the probability distribution of ¥
(i) Var(Y), showing your working.
Q)
(e) Find Var(2 —3Y)
()
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-
5. A discrete random variable Y has probability function
kG =y) y=12
k(y* —-8) y=3,4,5
PY =y)= _
k y=6 8
0 otherwise 3
where k is a constant. ;%
(a) Show that k= — s
30
2
Find the exact value of
b)) PA< YA
2
© E()
@)
The random variable X =15 -2Y %
(d) Calculate P(Y > X)
3
(e) Calculate Var (X)
@
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Question 5 continued
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5. The discrete random variable Y has the following probability distribution

y -9 -5 0 5 9

P(Y=y) q r u r q

where ¢, r and u are probabilities.

(a) Write down the value of E(Y)
@

The cumulative distribution function of Yis F(y)

19
Given that F(0) = 30

4
(b) show that the value of u is T
3)
Given also that Var(Y) =37

(c) find the value of ¢ and the value of
“

The coordinates of a point P are (12, Y)
The random variable D represents the length of OP

(d) Find the probability distribution of D
(6)

A
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5. A red spinner is designed so that the score R is given by the following ;ﬁ
probability distribution. 5
r 2 3 4 5 6
P(R=r) | 0.25 0.3 0.15 0.1 0.2
(a) Show that E(R*) = 15.8
1
Given also that E(R) = 3.7
(b) find the standard deviation of R, giving your answer to 2 decimal places.
2
A yellow spinner is designed so that the score Y is given by the probability distribution
in the table below. The cumulative distribution function F( ) is also given.
y 2 3 4 5 6
P(Y=y) 0.1 0.2 0.1 a b
F(») 0.1 0.3 0.4 c d
(c) Write down the value of d
1)
Given that E(Y) =4.55
(d) find the value of ¢
(5
Pabel and Jessie play a game with these two spinners.
Pabel uses the red spinner.
Jessie uses the yellow spinner.
They take turns to spin their spinner.
The winner is the first person whose spinner lands on the number 2 and the game ends.
Jessie spins her spinner first.
(e) Find the probability that Jessie wins on her second spin.
(2)
(f) Calculate the probability that, in a game, the score on Pabel’s first spin is the same
as the score on Jessie’s first spin.
3)
\ y,
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7. Adana selects one number at random from the distribution of X which has the following
probability distribution.
x 0 5 10
P(X=x) 0.1 0.2 0.7
(a) Given that the number selected by Adana is not 5, write down the probability it is O
1)
(b) Show that E(X?) =75
1
(c¢) Find Var(X)
3
(d) Find Var(4 — 3X)
@)
Bruno and Charlie each independently select one number at random from the %g
distribution of X
(e) Find the probability that the number Bruno selects is greater than the number i
Charlie selects.
3
Devika multiplies Bruno’s number by Charlie’s number to obtain a product, D
(f) Determine the probability distribution of D
C))
\ J
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Question 7 continued
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6. A biased die with six faces is rolled. The discrete random variable X represents the
score which is uppermost. The cumulative distribution function of X is shown in the
table below.
X 1 2 3 4 5 6
F(x) | 0.1 0.2 3k Sk Tk 10k
(a) Find the value of the constant k&
1)
(b) Find the probability distribution of X
3)
A biased die with eight faces is rolled. The discrete random variable Y represents the
score which is uppermost. The probability distribution of Y is shown in the table below,
where a and b are constants.
y 1 2 3 4 5 6 7 8
P(Y=y)| a a a b b b 0.11 | 0.05
Given that E(Y) =4.02
(c) form and solve two equations in a and b to show that a = 0.15
You must show your working.
(Solutions relying on calculator technology are not acceptable.)
3)
(d) Show that E(Y*)=20.7
2
(e) Find Var(5-2Y)
3
These dice are each rolled once. The scores on the two dice are independent.
(f) Find the probability that the sum of these two scores is 3
2
\ y,

£%A
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Question 6 continued
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6. The random variable 4 represents the score when a spinner is spun. The probability
distribution for 4 is given in the following table.
a 1 4 5 7
P4 =a) 0.40 0.20 0.25 0.15 x
(a) Show that E(4) = 3.5
@
(b) Find Var(4)
(&)
The random variable B represents the score on a 4-sided die. The probability distribution
for B is given in the following table where £ is a positive integer.
b 1 3 4 k
P(B=b) | 025 0.25 0.25 0.25
(c) Write down the name of the probability distribution of B.
(0]
(d) Given that E(B) = E(4) state, giving a reason, the value of k.
@
The random variable X ~ N(u, ¢2)
Sam and Tim are playing a game with the spinner and the die.
They each spin the spinner once to obtain their value of 4 and each roll the die once to
obtain their value of B.
Their value of 4 is taken as their value of i and their value of B is taken as their value of o.
The person with the larger value of P(X > 3.5) is the winner.
(e) Given that Sam obtained values of a =4 and b =3 and Tim obtained b =4
find, giving a reason, the probability that Tim wins.
()
(f) Find the largest value of P(X > 3.5) achievable in this game.
4
(g) Find the probability of achieving this value.
)
& J
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5. The discrete random variable X has the following probability distribution

X -2 -1 0 1 4
P(X =x) a b c b a

Given that E(X) = 0.5

(a) find the value of a.

2
Given also that Var(X) = 5.01
(b) find the value of b and the value of c.

5
The random variable Y =15 — 8X
(¢) Find (i) E)

(i) Var(Y)

3
(d) Find P(4X’ > Y)

)

A
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1. Jen has one fair 4-sided red die and one fair 4-sided blue die.
*  The red die has sides numbered 1, 2, 3 and 4
e The blue die has sides numbered 1, 3, 5 and 7
The discrete random variable R represents the score from one roll of the red die.
The discrete random variable B represents the score from one roll of the blue die.

(a) Write down the name of the distribution of R
1

(b) Find P(R < 3)
e))

(c) Write down the value of
(1) E®)

(i) E(B)
@)

(d) Showing your working, find Var(B)
3)

Jen rolls each die once.

(e) Find PR + B < 5)
(2

(f) Find P(R’ < B)
3)

The random variable D is defined as the magnitude of the difference between the score
on the red die and the score on the blue die.

The table below shows the cumulative distribution function of D

d 0 1 2 3 4 5 6

15

F@) 16

oo | W
| ©
AW

o0 | —

(g) Showing your working, find the value of p
3

£
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4. A spinner can land on the numbers 10, 12, 14 and 16 only and the probability 5
of the spinner landing on each number is the same. 8
The random variable X represents the number that the spinner lands on when
it is spun once.
(a) State the name of the probability distribution of X.
@
(b) (i) Write down the value of E(X)
@
(i1) Find Var(X)
2
A second spinner can land on the numbers 1, 2, 3, 4 and 5 only.
The random variable Y represents the number that this spinner lands on when
it is spun once. The probability distribution of Y is given in the table below
y 1 2 3 4 5
4 9 6 5 6
P(Y= — — — — —
=913 | 30 | 30 | 30 | 30
(¢) Find (i) E()
2
(i) Var(Y)
3
The random variable W = aX + b, where a and b are constants and a > 0
Given that E(W) = E(Y) and Var(W) = Var(Y)
(d) find the value of @ and the value of .
6
Each of the two spinners is spun once.
(e) Find P(W=7Y)
2
& J
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official mark schemes, in the same order as the questions
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< QUESTION

Question
Number Scheme Marks
45 60
4. | [F(6)=]= and [F(7) =] = M1
[ ©) ]77 [ Q) ]77
60, ,45 15
_ _ _ S [T TR Tl e and
[PW =7) =F(7)—F(6) ]77 77[ 77}
60 17
PW =8)=F(@®)-F(7)=]1-"="| ===
[PW =8) = F(®)— F(7) =] 77[77} M1
E(W):6x"£"+7x"E"+8X"£"
77 77 77 M1
[=6><0.5844+7><0.1948 + 8><0.22077]
73
= — orawrt6.64
11 - Al
Notes [4]

18t M1 forE and 3—0 seen Allow awrt 0.58 and awrt 0.78. may be seen unsimplified

Implied by 2™ M1 or by seeing %

2nd M1 for "%"_"%"and 1—"%" allow awrt 0.195 or 0.20 and awrt 0.22 ft their

F(6) and F(7) if working shown
3" M1 for an attempt to calculate E(W) with P(W = 6) correct and the correct method or
value for at least one of P(W = 7) or P(W = 8)

Al I—i 0e or awrt 6.64




< QUESTION

Question Scheme Marks
Number
X -1 2 3 4 7
L. - 9 6 2 4 1 M1
P =x) K|k 3 k k
25
YPX=x)=1= 7=1 M1
k=25 Al
1
E(X)=2—5[—1><9+2><6+3><5+4><4+7><1] M1
41
= Al
2
5]
Notes
1" M1 for at least 3 correct probabilities in terms of k (may be seen used in expression for E(X))
2" MI for attempting to use sum of 5 probs = 1 (ft their probabilities)
1" Al for k=25 (stated or used correctly)
3 M1 for attempt at a correct expression at least 3 products (ft their & — value or letter)
2" Al for 4% or exact equivalent e.g. 1.64
Correct answer with no incorrect method marks scores 5/5




MARK SCHEME - IAL S1 (WST01) - June 2025 - Q1 Sl.4a Probability distributions, expectation & variance < QUESTION

Question Scheme
1(a) 0.85 Bl
()
(b) 3X-3<X+2—>X<25 M1
[P(X <2.5)=] 05 Al
(03]
© [E(X)=]1x0.3+2x0.2+3x0.35+4x0.15= M1
2.35 Al
(O3]
(d) [E(X*) =]t x03+2°x02+3" x0.35+4° x0.15[=6.65] M1
[Var(X) =] "6.65"-"2.35" M1
=1.1275* Al*
(©)
©) [Var(5-2X)=]4.51 B1
()
Total 9
Notes
Look out for answers given next to the questions

Bloe Mustbe identified as answer to part (2) (not just seen anywhere in the script). Ignore their

@ | jabel.
M1 for X < 2.5 (condone X > 2.5, X=2.5) or X<2 or foridentifying X =1 and X =2 (may be
(b) circled, ticked, or otherwise clearly identified as the only 2 x-values that satisfy the inequality)
or0.3+0.2

Al oe Correct answer scores 2 out of 2.

M1 for an attempt to find E(X) with at least 3 correct products or terms with intention to add

(©) 0.3+0.4+1.05+0.6 (may be seen in table at the start of the question)

Division by 4 or any k (k # 1) is M0

Al oe Correct answer scores 2 out of 2

M1 for an attempt to find E(X?) with at least 3 correct products or terms with intention to add

d) 0.3 +0.8 +3.15 + 2.4 (may be seen in table at the start of the question or elsewhere)
Division by 4 or any k (k # 1) is MO

6.65 on its own does not imply this mark

M1 for 6.65 — 2.352  ft their E(X) and E(X?).

A full calculation scores MIM1 e.g. 1 x0.3+ 2% x0.2+3? x0.35+ 4% x0.15—5.5225

Al*cso dependent on both M marks for a fully correct expression for Var(X) leading to correct given

answer 1.1275 with no incorrect working seen.

6.65—2.35° = 1.1275 on its own scores MOM1A0

(e) B1 for 4.51 oe

RA
71
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Question Scheme Marks
Number
k+4
7() TZl [k =4%] B1*
()
X 1 2 3 4
M1 M1
(b) 1 7 1 5|15 7 4 |1-R_1
P(X =) = | === | === | T 26 26 Al
13 26 13 26 | 26 26 13
(©)
(c) 4 B1ft
@)
Y 7 20 33 46
(d) E(X)1xi+2x‘i'+3x'i'+4x'ﬂ'|:ﬂ:| 1 5 4 11 M1
13 26 13 26 | 13 PY=y) | — | = | = | =
13 26 13 26
1 5 4 11| 135 1 11
E(XY) =18 x—+ 2% x'— 432 x'— 4 47 x'—'l: —} E(Y) = Tx'—'+ 20><'£'+33><'—‘+46><'—'[: 34]
13 2 13 26 [ 13 13 26 13 26 M1
1 4 11
135 (40)2[ 155 E0%) = 7y 207 = 3g? iy 462 e
Var(X) = 7\ "1 13 26 13 26 | M1
[=1311]
2 1155 ' 1 o 12
Var(13X —6) =13 x E Var(13X —6) ='1311'-'34 M1
=155 Al
©)
Notes Total 10
k+4 . 4+4 . _
(a) B1* ——=1o0e Allow verification method =1 provided they conclude k = 4
(b) M1 For a correct method to find one probability from x=2,x=30orx =4
(implied by any one correct probability from x=2,x=30orx=4)
M1 For a correct method to find a second probability fromx=2,x=3 orx =4
(implied by any two correct probabilities fromx =2, x=30rx=4)
Al For a fully correct probability distribution.
Need not be in a table, but 1, 2, 3 and 4 must be associated with correct probability
© B1ft Must be consistent with the highest probability in their distribution in part (b).
If no distribution is found, then the answer must be 4
() M1 For a correct method to find E(X) (implied by awrt 3.08) ft their table use of Y xF(x) is MO
or for a correct probability distribution for 13X — 6 ft their probabilities in (b)
M1 For a correct method to find E(X 2) (implied by awrt 10.4) ft their table  use of Y x?F(x) is MO
or for a correct method to find E(Y) ft their table
M1 Use of E(X?)—E(X)? ft their E(X 2) and their E(X) or
for a correct method to find E(Y 2) ft their table
M1 Use of 13?Var(X) ft their Var(X)
or use of E(Y?)—E(Y)? fttheir E(Y 2) and their E(Y)
Al Cao

""
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Question
Number Scheme Marks
T @) | Per=3)=F(3)-FQ) = 5 M1
P(X=3)=Z>< 6 x > M1
n n—1 n-2
Zx 6 X > =L—>n(n—1)(n—2)=7980 ) M1 Alcso
n n—-1 n-2 38
“
(b) | 21x20x19=7980 Blcso
)
14 13 12
¢) | a=F0)=PX=0)= —x—x— Ml
(© (0)=P(X=0) 212019
2
= 26 Al
95
14 13 7 91 7 6 14) 21
PX=1) 3x—Xx—x—|=——| or P(X=2) 3x—xX—x—|=— M1 Ml
21 20 19 190 21 20 19 95
26 91 37,21
b=F()=PX=0)+PX=1) ="—"+"—" or p="—-"—" dm1
(= )R ) 95 190 38 95
143
b=— 1Al
190
(6)
[11]
Notes
1
(a) | I**M1 for use of F(3) — F(2) Accept ﬁ
2" M1 product of 3 probabilities where the denominators are 7, (n— 1) and (n—2) and the
numerators are decreasing k, (k— 1) and (k—2) This may be seen as a single term in a longer
expression.
3" M1 setting up equation for P(X = 3) = product of correct 3 probabilities without replacement
Alcso fully correct solution with no errors seen
(b) | Blcso correctly evaluated product. Allow 21( 21 — 1)(21 — 2) =7980
(¢) | 1M1 product of 3 probabilities for P(X'= 0) The three probabilities can be in any arrangement May
26
be implied by —
p y 95
o 26 .
I"Al a= 95 oe must be clear this is the value for a
1 1 21
2" M1 product of 3 probabilities for P(X=1) or P ( X =2) or 9—or 9— or — or l oe seen.
190 570 95 95
Condone incorrect labelling. The three probabilities can be in any arrangement
1
3¢ M1 x 3 oradding the 3 sets of the 3 fractions or 9—or g Condone incorrect labelling
4" dM1 their P(X= 0) + their P(X= 1) or F(2) — P(X = 2) (dep on 2" M1 being scored)
2MAl p= ?ﬁ oe must be clear this is the value for b
NBif a =0.273... and b = 0.7526 implies the method marks.




MARK SCHEME - IAL S1 (WST01) - January 2023 - Q3 Sl.4a Probability distributions, expectation & variance < QUESTION

Question Scheme Marks
3(@) | E(X)=2a+3x0.4+4(0.6-a) [=3.6-2a] M1 A1l
)
(o) 0<a< 0.6 oe B1
2x0.6+3x0.4[=24] or 3.6-2x0.6[=24] Alternative
and 0>-2a>-1.2 M1
3x0.4+4x0.6[=3.6] or 3.6-2x0[=3.6] 3.6>36-2a>24
24< E(X)< 3.6 Al
@)
(©) Var(X) =E(X?)-E(X)?
[E(X?)=]4a+3.6.+9.6-16a[=13.2-12a] M1 Al
Var(X) = '(13.2—12a)'—('3.6—2a')2 M1
—4a® +2.4a-0.32=0 Al
[ 1 ] 12 ] [ ]
a:—2.4iJ2.4 —4x'-4'%'-0.32 M1
2x'—4'
a= 1 a= 2 Al
5
(6)
Notes Total 11
©) M1 for an attempt to find E(X) with 2 out of the 3 products correct

Al for 2a+1.2+4(0.6—a) oe

() B1 This may be seen as two separate parts e.g. a > 0 and a < 0.6, Allow the use of < or > for < or >
We allow this to be written in words e.qg. a is between 0 and 0.6

for a correct method for finding the lower and upper end of the range. May be implied by

2.4< E(X)< 3.6 orsight of 2.4 and 3.6

Al Alloweg. 24, 3.6-2a,, 3.6

NB 24< E(X)< 3.6 or 24,, 3.6—2a,, 3.6 scores 3/3

An attempt at an expression for E(X?) with 2 terms correct. May be seen in an attempt at
Var(X)

a correct expression for E(X 2) May be seen in an attempt at Var(X) Does not have to be fully
simplified, allow 4a + 3.6 + 9.6 — 16a or better

M1 | useof Var(X)=E(X?)—E(X)? fttheir E(X?) and their part (a)

Al acorrect 3TQ e.g. 25a*> —15a+2=0

correct method for solving their 3TQ e.g. (5a—2)(5a-1) =0

May be implied by a :é and a :é

M1

(c) M1

Al

M1 If the 3TQ is incorrect then a correct substitution of their values into the quadratic formula (If a

and c are both negative, allow the omission of negatives in 4ac and allow a correct single value
in the denominator) or a complete method using completing the square or a correct factorisation
must be seen before their values of a

Al a= % oeand a = % oe Allow any letter for a
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MARK SCHEME - IAL S1 (WST01) - October 2023 - Q4 Sl.4a Probability distributions, expectation & variance < QUESTION

QNl:jerf]tt;Zp Scheme Marks
1 1 111 3 12 2
E| — |=1lx—+=x=4+=x—+x=-==%* *
4@ (xj 10 25310 45 5 Bl
Q)
1Y 1 (1Y 1 (1Y 3 (1Y 2[ 5
El| = | [=Px—=+|Z| x=4|=| x—=+| = | x=|=—
(b) ((Xj J 10 (2} 5 (3) 10 [4} 5] 24 M1
2
Var(ij=3—(3] _29 M1 Al
X 24 \5 600
(©)
© @) |[E()=]12 B1
) | [Var(Y) :]302'Var(%j'=8?70r Ify:30 15 10 7.5 then [Var(Y) :]3—;5—122 =8?7 M1 Al
(©)
(d) [Y<20:]§(—0<20:>X>1.5 ory:30 15 10 7.5 M1
P(Y <20) =P(X >1.5):% Al
1 1
[P(X <3]Y <20) =] PX=2) __5 _2¢ [P(X <3|Y <20) z]wzizg dM1 Al
P(X >1.5) (gj 9 P(Y < 20) (g} 9 | Al
10 10
()
Notes Total 12
@) B1* Value given, so must see sight of a correct expression, with no incorrect working seen. (Allow
equivalent expressions.)
For attempt at an expression for g (i)z with at least 3 correct terms
(b) M1 X
(Allow equivalent expressions.) May be embedded in a correct expression for Var (X)
M1 | Foracorrect expression for Var(%j (Need not be simplified) ft a stated value of E[(if]
Al | Cao Allow awrt 0.0483
(©) () Bl | For [E(Y)] =12
(ii) M1 | For correct use of Sonar(%] ft their Var(%] or %_122 (May be implied by & oe)
87
Al For [Var(Y) :]?oe
(d) M1 | For a correct inequality for Y < 20 or all 4 values of Y found (these may be seen in part (c))
Al For P(Y <20) = % (May be seen as the denominator (e.g 0.2 + 0.3 + 0.4 ce) in a ratio of
probabilities and scores M1A1)
Dependant on 1%t M1 For P(X=2) o P(Y=15) Allow PL5<X <3)
dMm1 P(X >15)  P(Y <20) P(X >1.5)
or a correct ratio of probabilities ftP(Y < 20)
Al For a correct numerator
Al | For E oe (Allow a decimal answer that is 3sf or better e.g. 0.222)
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MARK SCHEME - IAL S1 (WSTO01) - June 2024 - Q2

Sl.4a Probability distributions, expectation & variance

Question Scheme Marks
2@ | [P(2X-3>5)= 045 B1
()
(b) E(X?)=2"x0.25+4"x0.3+5"x0.2+ 7% x0.1+8" x0.15[= 25.3] M1
Var(X) =2>x0.25+4*x0.3+5°x0.2+7*x0.1+8° x0.15-4.6°
or M1
Var(X) ="25.3"-4.6
= 253-4.6°=4.14* Al*
@)
(©) [E(Y)=]13.4=ax4.6-b M1
[Var(Y) =]a’x4.14 =66.24 M1
b=5 Al
4)
Sam throws 8 and Alex throws 2, 4 or 5
(d) Sam throws 7 and Alex throws 2 or 4 M1
Sam throws 5 or 4 or 2 and Alex throws 2
0.15%(0.25+0.3+0.2) or 0.1x(0.25+0.3) or (0.2+0.3+0.25)x0.25 | M1
0.15x(0.25+0.3+0.2) + 0.1x(0.25+0.3) + (0.2+0.3+0.25)x0.25 M1
71
=0.355 |=—
( 200) Al
(4)
Alex throws 2
ALT Alex throws 4 and Sam throws 7 or 8 M1
Alex throws 5 and Sam throws 8
0.25 or O.3><(O.1+ 0.15) or 0.2x0.15 M1
0.25+0.3x(0.1+0.15)+0.2x0.15 M1
71
=0355 |=——
( 200) Al
Notes Total 12
@ B1 |0.450e
) M1 for a correct method to find E(X 2)At least 3 terms correct and added This is
not implied by 25.3 on its own
M1 | for use of correct equation ft their E(x 2)
Al1* | for a correct expression, with all terms seen, leading to the given answer
(c) M1 | for writing or using a correct equation for E(Y)
M1 | for writing or using a correct method for Var(Y)
Al | for a =4 may be seen as part of the expression 4X =...
Al | for b =35 may be seen as part of the expression ...X—5
for recognising all the required combinations — implied by 3 correct
(d) M1 o - : I
probabilities Ignore any repeats but do not ignore any incorrect combinations
M1 | for any one correct calculation from the 3 given
M1 | for any 2 correct calculations from the 3 given
Al |0.3550e

N
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< QUESTION

Number Scheme Marks
4.
@2 Bl
5
Q)]
®) | EW)=3 Bl
E(5-2W)=5-2EW) Ml
E(X)=-1 Al
3)
© | P(X <W)=P(5-2W <W)=P(W >3) or P(W > 2) Mi
_4
5 Al
(@)
1) 1] 1 1
()@ Ll=|=|=1=
i 2131 4 5 B1
o | LIL[L] 1L
5/5/5] 5|5
@ E(Y)=l(l+l...+lj orl+i+i+i+L [=13—7=O.4566..} M1
5 2 5 5 10 15 20 25 300
2 2
E(Y2)=l(12+(lJ ++(l)] or LIRS B I [=E=0.2927..} Ml
5 2 5 5 20 45 80 125 18000
Var(Y)="'0.2927..."-('0.4566...") awrt 0.0842 MI Al
(%)
(®) | Var(2-3Y)=(-3)*Var(Y) M1
awrt 0.758 Alft
(@)
Notes [13]

(@)
(b)

©

(@)@
(i)

(e)

Bl oe
B1 sight of E(W) =3 or the x values 3, 1, -1, -3, =5 (they may be added)

M1 use of E(5-2W)=5-2E(W) or é(?’ +1+...+-5) Condone use of X instead of

Al cao and labelled E(X)
M1 for identifying W > gor W>=2eg |1-PW=D=20r 1-PW <1) 22

Al oe

B1 Correct distribution (probabilities may be implied by correct use). May be seen in any part

M1 attempt at expression for E(Y) using their values of y and p (at least 2 terms seen) or awrt 0.457
(0.45 if have 0.3 rather than 1/3) Condone incorrect labelling

M1 attempt at expression for E(YZ) using their values of y and p (at least 2 terms seen) or awrt 0.293

(0.2885 if have 0.3 rather than 1/3) Condone incorrect labelling
M1 For use of "E(Y?)"=("E(Y)")* ft their values for E(¥?) and E(Y)
947
Al awrt 0.0842 or m
M1 for use of (=3)’ Var(Y) with their Var(¥)>0 condone (3)’ Var(Y)

947

Alft 1350 or 9 x "their part (d) > 0" evaluated correctly to 3sf or exact fraction




< QUESTION

MARK SCHEME - IAL S1 (WST01) - June 2023 - Q5 Sl.4a Probability distributions, expectation & variance
Qu Scheme Marks
S@|[Py=y) [ 2k [ k | k [ 8k [17k [ k | M1
2k +k+k+8k+17k +k=1or 30k =1 [=k=%]* Al*
(@3]
(b) | k+k+8k or 1—(2k +17k +k) M1
:% oe awrt 0.333 Al
(2
(© | (1x2k)+(2xk)+(3xk)+(4x8k)+(5x17k)+(6xk) = M1
% oe awrt 4.33 Al
(2
(d) | P(Y >15-2Y)or[X=]13 11 9 7 5 3only or [Y =] 5 or 6 only M1
VA
P(Y >5) = P(Y=5)+P(Y =6 — = M1
[P(¥>5) = P(Y=5)+P(Y=6) ] = =T+
= foe Alft
(©)
(e) |Var (X) =4Var(Y) M1
[E(Y?) =](Lx 2K) + (27 x k) + (3 x k) + (47 x8K) +(5” x17K) + (67 x k) [ = 32 or awrt 20.1] M1
2u_(nl3n 1
[Var(v)=]"3%2 (g ) [ gsorawrt136J M1d
[Var (X)=] & 244 oe awrt 5.42 Al
ALT for 13 marks (4)
[E(X) =] (13x2K)+ (L1x k) +(9xK) + (7 8K) + (5x17K) + (3x k) [ =L or awrt 6.33 | M1
[E(X?) =](13° x 2K) + (11 xk) + (9 x k) + (7% x8K) + (5° x17K) + (3 x k)[ = S or awrt 455] | M1
2
[Var (X ) =]"588"—(1%0) M1d
Notes Total 13
(a) | M1 for finding the probabilities in terms of k. The individual probabilities must be seen either in a table
or in the calculation (but do not need to be simplified)
A1* Method mark must be awarded. For a correct equation which would lead to k =1/30*
NB Verification - 2()+(%)+(%)+8(%)+17(%)+(%)=1 gains M1 A0
(b) | M1 forusing P(Y =2)+P(Y =3)+P(Y =4) or 1-P(Y =1) + P(Y =5) + P(Y =6) Allow in terms of k or
with k =1/30 subst or with their probabilities. Do not allow in terms of y
Al awrt 0.333
(©) | M1 forusing ) xP(x) At least 3 terms given Allow with k =1/30 subst or ft their probabilities.
Al awrt 4.33
(d) | M1 forming correct inequality in Y or 13,11,9,7,5,3 seen anywhere or for 5 and 6 only. Implied by 2" M1
M1 finding their P(Y =5)+ their P(Y =6) or P(X =5)+P(X =3)eg 17k + k
Alft ft their probabilities
(e) | M1 written or used 4Var(Y) (may come at the end of the calculation) or written or used E(X) allow awrt
6.33 NB condone —2°Var(Y) if used 4Var(Y)
M1 Correct method, at least 3 products correct, to find E(Y *) or E(X?) condone incorrect labels
M1d dep on the 2" M mark being awarded. For correct use of E(Y?)—[E(Y)]* or E(X?)—[E(X)J For
the ALT In addition to the 2" M1 the 1%t M1 must be awarded. Condone incorrect labelling
Al awrt 5.42
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< QUESTION

Question
Number Scheme Marks
5. (a) | [By symmetry E(Y) ]=0 B1
)]
® | garru=" Ml
30
2(g+r)+u=1 [and attempt to solve e.g. ¢ +r=...] Ml
4
uziz— (*) | Al*cso
30 15
3)
(©) E(Y2)=(—9)2><q + (—5)2><r + 5 xr +9°q or 162¢+50r Ml
Var()=37=E(Y*)-"0" = 37=162q+50r oc dMmi
Solving with q+r=% oe e.g. (162—50)q=37—%or MI
q=l and r=l Al
] 3
“
@D y=0=D=12,D=+12>+Y?; Y=45=D=13 or Y=49=D=15 Bl, MEAL
d 12 13 15
MI1A1ftAlft
P(D=4d) % % or % % or %
(6)
[14]
Notes
(a) | B1 for0

(b) | 1**M1 for a correct equation in ¢, r and u using F(0)

28 M1 for a second equation clearly based on sum of probs = 1 and an attempt to solve these 2
equations

A1* cso correct value for u found with no incorrect working

(¢) | 1**M1 for an attempt at E(¥?) with at least 3 correct products seen. The negative numbers do not
need to be in brackets

2" dM1 for attempt at correct equation in ¢ and » using Var(Y) [ft their E(Y) and E(Y?)] Condone
missing subtraction of 02 if 0 in part(a)

34 M1 using g +r=11/30 (awrt 0.37) to attempt to solve two linear equations in g and r leading to
equation in one variable. May be implied by correct answers.

Al forg= ¢ andr= % or exact equivalents

(d) | B1 forD=12

I**M1 for use of Pythagoras to work out D =13 or 15

1 Al forD=13and 15

2" M1 for a correct value of D and an associated probability. Allow two occurrences (for 15 and
13) which add to the appropriate probability.

2MA1ft for two correct values of D and associated probs ft their +ve g and rif g +r= % Allow
two occurrences (for 15 and 13) which add to the appropriate probability.
3 Alft for a fully correct probability distribution ft their +ve g and rif ¢ +r = %




MARK SCHEME - IAL S1 (WST01) - June 2022 - Q5 Sl.4a Probability distributions, expectation & variance < QUESTION

Question Scheme Marks
Number
5) | [E(R*)=]2"x0.25+3x0.3+4°x0.15+5°x0.1+6°x0.2 (= 15.8%) Blcso*
1)
) | [sd (R)=]V15.8-3.7° M1
=4/2.11
Standard deviation = 1.4525.... awrt 1.45 | Al
2
(© d=1 B1
1)
(d) 0.1+0.2+0.1+a+b=1 oe M1
2x0.1+3x0.2+4x0.1+5a+ 6b = 4.55 oe M1
5(0.6—b)+6b=3.35 or 5a+6(0.6-a)=3.35 =a=0.25 or b=0.35 M1
c=0.4+"0.25" or c=1-"0.35" M1
c=0.650e Al
(©)
(e) 0.9x0.75%x0.1 M1
=0.0675 Al
(2
()] For identifying that if Jessie scores 2, Pabel has no spin oe may be implied M1
[0.20x0+]0.2x0.3+0.1x0.15+"0.25"x0.1+"0.35"x 0.2 M1
=0.17 Al
3)
Notes Total 14
@) B1 | Correct calculation with all products seen (allow 1 + 2.7 + 2.4 + 2.5 + 7.2)
Figures may be seen in table before part (a). Condone missing addition signs if products seen in table.
(b) M1 | Use of formula including the square root
Al | awrt 1.45 (correct answer with no working scores M1A1)

() Bl | Forl

(d) M1 | Allow equivalentseg a+b = 0.6

M1 | Allow equivalents eg 5a+6b = 3.35

Correct method to eliminate a or b (implied by a correct value for a or b)

M1 | This mark can still be scored even if the method leads to a value of a or b which is not a probability.
May seea=c—0.4toeliminatea or b=1-c used to eliminate b

M1 | A complete method for finding the value of ¢ (condone using any value of a and b for this mark)
Al | 0.650e

(e) M1 | For the product of 3 probabilities

27
Al | 0.0675 or exact equivalent fraction eg m

(H M1 | Identifying that if Jessie scores 2, there is only one spin _or the 4 correct possibilities only
M1 | At least 3 correct non-zero probability products ft their a and b (an answer of 0.195 scores MOM1A0)
Al | 0.17
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associated with them

MARK SCHEME - IAL S1 (WST01) - October 2022 - Q7 Sl.4a Probability distributions, expectation & variance
Question Scheme Marks
Number

01| 1
7.(a) [ﬁ} = E B1
1)
(b) | [0°x0.14]5° x0.2+10*x0.7 = 75* B1*cso
1)
(©) | E(X)=[0x0.14]5%0.2+10x0.7 [= 8] M1
Var(X)=75-('8"° M1
Var(X)=11 Al
@)
(d) | Var(4-3X)=3"xVar(X)[=3" x"11"] M1
=99 Alft
)
(e) | P((0, 5), (0, 10), (5, 10)) P((0, 0), (5, 5), (10, 10)
=0.1x0.2+0.1x0.7+0.2x0.7 =1-(0.12+0.22+0.7% M1M1
[=0.02+0.07 +0.14] [=0.5(1-(0.01+0.04+ 0.49))]
=0.23 =0.23 Al
@)
(f) | Products: 0, 25, 50, 100 B1
P(D=0)=0.1+0.1-0.1x0.1[=0.19] P(D=25)=0.2 M1 M1
P(D=50)=2x0.2x0.7  P(D=100)=0.7
D 0 25 50 100 Al
P(D=d) 0.19 0.04 0.28 0.49
(4)
Notes Total 14
(@) | B1 % oe Allow 0.125 Do not ISW
(b) | B1*cso correct expression and 75 with no errors seen. Allow 5% x0.2+10%x0.7 =75
(c) | M1 correct method to find mean. If no method seen award if 8 is seen
M1 attempt at expression for variance ie 75 —( their E(X))?
Al 11cao
(d) | M1 Use of (=3)° xVar(X) (condone 3 rather than —3 and missing bracket if final answer is
correct) or 4?x0.1+(~11)*x0.2+(~26)" 0.7 —(~20)’ condone 11, 26 and 20
Alft 99 or ft 9 x ‘their (¢)’
© 15t M1 for at least one correct product. NB may be combined eg 0.3x0.7 but not in the
numerator or denominator of a fraction
24 M1 a fully correct expression oe e.g. 0.1x0.2+0.3x0.7
A10.23 0e
(f) | B1 all 4 correct products with no incorrect extras unless they have a probability of 0

1M1 A correct method to find 1 of the 4 probabilities. Does not need to be associated with

the correct product
ALT P(D=0)=0.1x0.1+2x0.1x0.2+2x0.1x0.7[=0.19]

2" M1 A correct method to find 3 of the 4 probabilities or 2 of the 4 probabilities if the
total of the 4 probabilities is 1 Must be associated with the correct product

Al all four correct probabilities (oe) associated with the correct products
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MARK SCHEME - IAL S1 (WST01) - October 2024 - Q6 Sl.4a Probability distributions, expectation & variance < QUESTION

Question Scheme Marks
Number
6(a) [10k = 1:>] k=0.1 Bl
()
(o) e.g. P(X=1)=0.1and P(X :2)[: F(2)—F(1)]:0.1 B1
e.g. P(X :3)[= F(3)—F(2)]:0.1 M1
X 1 2 3 4 5 6 Al
P(X=x) 0.1 0.1 0.1 0.2 0.2 0.3
(©)
() a+a+a+b+b+b+0.11+0.05=1 [3a+3b=0.84] M1
a+2a+3a+4b+5b+6b+0.77+0.4=4.02 [= 6a+15b=2.85] M1
e.g. 9a=135=a=0.15* Al*
®)
(d) b=0.13
E(Y?)=1*x0.15+2°%0.15+3°x0.15+4% x'0.13'+5° x'0.13'+6° x'0.13" M1
+7%%0.11+82x0.05 =[20.7]* Al*
(03]
(e) [Var(Y) :] 20.7 - 4.02°[= 4.5396] M1
Var(5-2Y) = 4Var(Y) = 4x'4.5396"' = 18.1584 awrt 18.2 | M1 A1
®)
()] '0.1'%<0.15+'0.1'x0.15=0.03 M1 Al
3]
Notes Total 14
@) B1 Fork=0.10e
(b) B1 For correct use of F(x) to find 2 probabilities May be implied by two correct probabilities
M1 For correct use of F(x) to find one other probability. May be implied by one other correct
probability
For a fully correct probability distribution. Need not be in a table but probabilities must be
Al
attached to the correct X values
M1 For use of the sum of the probabilities = 1 to form a linear equation in a and b (May be implied
© by 3a+3b =0.84)
ML For use of z yxP(Y =y)=4.02 to form a linear equation in a and b
(May be implied by 6a +15b = 2.85)
Al* Answer is given so there must be a correct line between the 2 equations and the given answer
@ M1 For finding E(Y?) with their b (At least 4 correct terms). Values for a and b must be substituted
into their expression for E(Y?)
For a fully correct expression (no incorrect working seen)
Al* | eg.14x0.15+77%x0.13+49%0.11+64x0.05
Allow 0.15+ 0.6 + 1.35 + 2.08 + 3.25 + 4.68 + 5.39 + 3.2
For a correct expression for Var(Y). May be implied by awrt 4.54
® ML | Allow E(5—2Y) = — % oe and E((5 — 2Y)?) = 3%
For use of 4Var(Y) ft their Var(Y) provided Var(Y) is not 20.7 or 4.02 Do not allow 5 + 4Var(Y)
ML | Allow Var(s - 2v) = 52— (=’ fttheir E(5 — 2Y) and their E((5 - 2Y)?)
Al awrt 18.2
® M1 For use of P(X =1) x P(Y = 2) + P(X = 2) x P(Y = 1) ft their X distribution probabilities
Al Cao
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< QUESTION

%:(:rslg(e):-l Scheme Marks
6. (a) | [EA4)=]1x04 + 4x02 + 5x025 + 7x0.15 M1
=35 () Alcso
(@)
®) | [E(4)=]1x04 + 4x02 + 5°x025 + 7°x0.15 [=172] Ml
Var(4) = E(4%) - [EA)]* =17.2-3.52 M1
=4.95 Al
3)
(¢) | (Discrete ) uniform (distribution) B1
)]
(d) | By symmetry k=6 B1
1
(e) [Sam has Z = 3.5-4 = —% and] Tim needs 3.5-4 < —% soA>4.166.. M1
So prob=0.25+0.15=04 Al
@)
(f) | Need largest possible x= 7 and smallest possible o= 1 B1, Bl
P(X > 3.5) is then P(Z> 35_7) =P(Z> -3.5) M1
=0.9998 (tables) or 0.999767...(calc) Al
“
(g) | [Need 4 =7 and B =1 (or ft from (f)) so] P(4 =7)xP(B=1) or “0.15”x0.25 Ml
=0.0375 Alcso
2
[15]
Notes
(a) | M1 for an attempt at E(4) — at least 3 correct products seen

Alcso  for 3.5 or exact equivalent with no incorrect working seen and M1 scored

(b) | 1**M1 for an attempt at E(4) — at least 3 correct products
2" M1 for use of E(4%) — [E(A)]* ft their value for E(4°)

ALT | M2 for (-2.5) x0.4 + (0.5) x02 + (1.5)"x0.25 + (3.5)" x0.15 (at least 3 correct products)

Al for 4.95 or an exact equivalent e.g. 3%

(¢) | Bl  for uniform (continuous uniform is B0)

(d) | B1 for stating k£ = 6 with a suitable reason e.g. mention of symmetry or full calculation

3.5-

1
(e) | M1 for a suitable calculation for 4 e.g. < —g or stating A =5or 7 or A >awrt 4.2 (o.e.)

Al for 0.4 (must be based on some correct calculation seen)

(f) | 1¥B1 for u=7 may be implied from a standardisation with 3.5 seen
2" B] for =1 may be implied from a standardisation with 3.5 seen
M1 for attempting correct probability i.e. P(Z ... or X...) ft standardisation using 3.5, their x # 4and

their o # 3 but their ¢z and o must be “possible” values or P(Z> —3.5)
Al for 0.9998 or better

(g | M1 for “0.15”x0.25 ft their value of 4 from (f)
Alcso for 0.0375 or exact equivalent e.g. 5 (Must clearly come from 4 =7 and B =1 in (f))

G. B. Attwood 2/11/20




< QUESTION

Number Scheme ke
5.(@) | {EX)=} 2a-b+0xc+b+4a or 2a Ml
{2a=05s0} a=0.25 Al
(@)
(b) | (Ex?) =}(—2)2 xa+ (=1’ xb+0 +1>’xb+4*xa or 20a+2b (o.e.) Ml
{Var(X) =}"20a + 2b" — 0.5? M1
20a +2b-0.25=5.01 (o.e.) e.g. "4.75"+2b=5.01 Al
{2b=0.26s0} b=0.13 Al
{Use of sum of probs = 1 to calculate a 2" value} c=0.24 Alft
(%
©@) {E)=5-8x0.5 } =1 Bl
@) | {Var(Y)=} (-8)*x5.01 Ml
=320.64 awrt 321 Al
3
d| 4x°>5-8X Ml
2X-1)2X+5)>0 = X>05 MIAI
Soneed X=1 or 4 or probability of a + b Ml
=0.38 Al
(%)
[15 marks]
Notes
(a) | Ml for any correct expression for E(X) in terms of a (or @, b, ¢)

Al fora=0.25

(b) | 1®*M1  for attempt at an expression for E(X ) with at least 3 correct non-zero terms

2" M1  for a correct expression for Var(X) eg"18a — ¢+ 1" — 0.5% Allow with their value
of a substituted

I Al for a correct equation for 5 (or possibly ¢) eg"18a —c + 1" — 0.5 =5.01 Allow
with their value of a substituted

24 Al foreither 5=0.13 or ¢=0.24

forusingc=1-2x"0.25"—-2x"0.13" or b=(1-2x"0.25"-"0.24" )+2 to gain

rd
Al the correct ft answer for their 2™ value
(c) | Bl for {E(Y)=} 1
Ml for correct use of Var(aX + b) = a* Var (X)
Al for awrt 321

(d) | 1M1  for correct quadratic inequality (may be inside prob statement) or table of values
2" M1  for an attempt to solve or identifying correct X values

1Al for X>0.5[ may also have X< —2.5]

34 M1  for realising need X = 1 and 4 only or answer of their (a + b)

2" A1 for 0.38 (or exact equivalent) only (correct ans only 5/5)




< QUESTION

Question
Number Scheme Marks
1 (a) Discrete uniform B1
@
® | BI
2
. ()
©0O | 1Er) =125 Bl
(i1) [E(B)=]4 Bl
2
(d) [E(Bz)=]i(12+3z+52+72)=21 M1
Var(B) = E(Bz)—(E(B))2 ="21"-"4" M1
=5]Al
3)
(¢) | Possible combinations (R, B): (1,1) (13) ,1) (G,1) (4,1) (2,3) or %x%x 6 MI
P(R+B, 5)=£ Al
16
_ 2
R 1 4 9 16
@ B 1 3 5 7
Possible combinations (R, B) : (1.3) (1,5) (1.7) (2 (4).5) (2 (4)7) or %x%x 5 MIA1
P(R*<B)= > Al
16
3)
(2) B=5andR=1,B=7and R=3[—> D =4] ‘ B=7and R=2[—> D =35] Ml
P(D=4)=l><l><2=l P(D=5)=l><l=L Al
4 4 8 4 4 16
31 7 5 1 7
=F4)=—+—-—=— =F05)-P(D=5=—-—=— Al
PEFO=57s P=FOZPID=9) =015 7%
3)
Notes Total 15
(a) B1 Must include both words (in either order). Ignore extraneous non-contradictory words.
(b) B1 0.5 oe
() (1) B1 cao need not be labelled unless done in wrong order (blue then red)
(i1) B1 cao need not be labelled unless done in wrong order (blue then red)
Correct method to find E(B?) at least 3 terms correct (implied by E(B*)= 21). Ignore label.
d M1 21
@ 15(32)=T is MO
M1 Correct method to find Var(B) ft their E(B) and their E(B)
Al cao an answer of 5 without working send to review
At least 4 correct combinations identified with no incorrect ones given.
Ignore duplicates, but do not accept eg (1, 4) as a duplicate of (4, 1).
(e) M1 If not labelled, combinations must be consistently ordered.
or if no combinations given, correct probability calculation (implied by correct answer with no
obvious incorrect working)
Al 0.375 oe _must come from correct combinations or correct working
= \'{,
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MARK SCHEME - IAL S1 (WST01) - January 2021 - Q4 Sl.4a Probability distributions, expectation & variance < QUESTION

Question Scheme Marks
Number
4 (a) | (Discrete) uniform (distribution) Bl
1)
(b)() | [By symmetry] E(X) = 13 BL (1)
(”) 102+122_;142+162 _132 or 246—169 or 174 — 169 M1
=5 Al
2
©@) | E(Y) = i(1><4+ 2x9+3%x6+4x5+5x6); _%0 3 M1; Al
30 30 )
] 2 1 2 2 2 2 2 324 Ml
(D) | E(Y2) = —(1"x4+2°x9+8"x6+4°x5+5 x6)=| = or 10.8
30 30
Var(Y) = “10.8” — “[3]"2; =18 | M1 Al
©)
(d) | EW) =E(Y) = aE(X)+b [= EW)orE(Y)or "3"];ie. "13"a+b="3" | M1; Alft
Var(W) = Var(Y) = a’x"5"="1.8"; soa= % or 0.6 M1; Al
b=-438 Al
()
(e) | Values of ware: 10x"0.6"-"4.8" =1.2 or 2.4 or 3.6 or 4.8 i.e. all non integers | M1
[So no cases are possible whenW=YsoP(W=Y)] = 0 Al
)
[16 marks]
Notes
(a) | B1 for “uniform” but if they say “continuous uniform” B0
For all parts, correct answer with no incorrect working seen scores full marks
(b)(i) | B1 for 13
2 2
(i) | M1 for a fully correct expression, can ft their 13 May use E(X — p)? = %
Al for 5
(c)(i) | M1 for an attempt at E(Y) with at least 3 correct products seen
Al for 3
(i) | 1M1 for an attempt at E(Y?) with at least 3 correct products seen or 10.8 o.e.
2" M1 for correct expression for Var(Y) (ft their 10.8 and 3) [NB Var(Y) = ...= 10.8 M1MO0]
Al for 1.8 (or exact equivalent)
E(X-)?| Maysee Ox$&+1x(F+3)+2°x(4+2) ifindoubt send to review.
(d) | 1M1 for correct use of E(aX + b) formulai.e. aE(X)+b or “13”a+b
18t A1ft for a correct equation in a and b ft their E(X) and their E(Y)
24 M1 for correct use of Var(Y) = Var(aX + b) formula with their Var(X) and their Var(Y)
2" A1 fora= 0.6 or exact equivalent
39A1 forb= —4.8 or exact equivalent
(e) | M1 for a clear attempt to find all possible values of w (ft their values of aand b and
w values needn’t be correct) or state that no integer values for w (if this is true)
Can ft their values of a and b even if the values for w are integers
Al for an answer of 0 provided it’s true for their a and b (which may be incorrect)
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