Advanced Higher Statistics Prelim Revision Questions – Answers
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Question Solution Marks | Total Comments
S@ | E(X)=) xP(X=x)
&
=50 Bl (cao)
E(X*)=Y¥P(X=x)
&
=2602.6(0) Vit
Var(X) = E(2*)-[E(0)]
=2602.6-50° M1
=102.6(0)
= standard deviation (X) = 10.13 Al 4 | (tonearest 1p)
() | E(Y)=p=E(10X +250)
0XE(X)+250
=750 BIV (on their E(X))
s.d(Y)=10x10.1
=101 BIS | 2| (ontheir sd(X))
Total 6
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(4) P X=10)=P(5 then 5) = 0.4x0.25 = 0.1

(B) P X=30)=P(10 and 20) = 0.4x0.25 + 0.2x0.5 = 0.2

E(X)=10x0.1+15%0.4 +20x0.1+25x0.2+30x0.2=20

EXX) =
100X0.1+225x 0.4 +400x0.1 4+ 625 0.2 +900%0.2 =445
Var(X) = 445-20° =45

B1 ANSWER GIVEN

M for full
calculation

M1 for Zrp (at least 3
terms correct)

Al CAO

M for Erp (at least 3
terms correct)

M1 dep for — their
EX)

A1 FT their E(X)
provided Var( X )
>

TOTAL

1

21

[s1
81
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1 ¥ Puge 8 of13 — +  AutomaticZoom *
Dependent on scoring n this
part for rejecting grower’s claim for

an argument that supports this. Allow
comment on their 98% CI from (b)

B1

5758 Bl

.o

Jn

o _15.6x1.96
Jn 25758
S095% CI=139.1 + 11.87... = (127.22.., 15097..)  AWRT (127.151) Al 6

‘their 2.5758" =154.7-139.1=15.6 M1

AWRT 1.96 BI1

‘their 1.96”

=(11.87.) M1

1Bl for mean=139.1 only

1*M1  for UL —mean or mean — LL set equal to z value times standard
error or some equivalent expression for standard error. Follow
through their 2.5758 provided a z value.

T - 6.056..(NB. —28
J 23263

Condone poor notation for standard error if it is being used

correctly to find CI.

2%M1  for full method for semi-width (or width) of 95% interval
Follow through their z values for both M marks

May be implicd by —67

NB.  Use of 2.60 instead of 2.5758 should just lose 2™ B1 since it
leads to AWRT (127, 151)

2 EeME = 7l DakE|
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E(R) =E(X) +4E(Y) =8+ (4 x 14)= 64
Var (R) = Var (X) + 16 Var (¥) =2 + (16 x 3)

=148
41-64
P(R<41):sz< ] =P(Z<-189)
U Va8
=0.0294
Var ($)=3 Var (1) + (4)? Var (%)
=27+1

=28
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Randomly select a number between 00 and 499 (001 and 500) Bl
select every 500™ person Bl
Note

1%B1  for idea of using random numbers
to select the first from — 500 (o.c.)

29B1  for selecting every 500% (name on the list)

If they are clearly trying to carry out
stratified sample then score BOBO
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Quota
Adantage:

Representative sample can be achieved (with small sample size)
Cheap (costs kept to a minimum) not “quick” Bl
Administration relatively easy

Disadvantage

Not possible to estimate sampling errors
(due to lack of randomness)

Not a random process Bl

Judgment of interviewer can affect choice
of sample — bias

Non-response not recorded
Difficulties of defining controls c.g. social class
Note

Score B1 for any one line

1%B1  for Quota advantage
2Bl for Quota disadvantage
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Systematic
Advantage: Bl

Simple or casy to use not “quick” or “cheap” or
“cfficient”

It is suitable for large samples (not populations)
Disadvantage Bl
Only random if the ordered list is (truly) random

Requires a list of the population or must assign
a number to each member of the pop.

Note
Score B1 for any one line

1%B1  for Systematic Advantage

2%B1 for Systematic Disadvantage

61




