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1 Model for call-outsis Poisson Bl For any implication of Poisson
Meanis % (6+2) M1 For summing two relevant parameters
=16 Al For correct mean of 1.6
Probability is 1—-0.9212 M1 For relevant use of tables
=0.0788 Al 5 | For correct answer
2  Assume F=E+ M;+ M5 +...+ Mgy, Where (Therelation itself may be implied)
the masses of the 50 matchesin abox are
independent B1 For one relevant valid assumption
the mass of the empty box is independent of the
masses of the matches Bl For another relevant valid assumption
20.0=12.5+50u M1 For attempting E(F) intermsof u
Hence mean mass of a match is 0.15 grams Al For correct value 0.15
0.4%2 = 0.2 + 500 M1 For attempting Var(F) asasum
Al For correct equation
Hence standard deviation is 0.049 grams Al 7 | For correct value 0.049
3 (i) X=25.0055 B1 For correct sample mean, or equivalent; the
25 may be taken into account later
1 0.442 L :
£ = 79 0.2287 - 30 M1 For correct unsimplified expression
=0.00286... Al For correct unbiased estimate
: 0.00286 . = >
Interval is 25.0055+ 2.57 80 M1 For calculation of the form X+ z+/(s°/n)
B1 For relevant use of z=2.576
Hence 24.99(0) < u < 25.02(2) Al 6 | For correct interval, stated to an appropriate
degree of accuracy
(i) The sample size of 80 is sufficient large for the
Central Limit Theorem to apply, so it is not M1 For mention of samplesizeand CLT
necessary to assume a normal distribution Al 2 | For the correct conclusion and reason
0 . .
4 (i) fo=100x E 0.1e 0 dx M1 For attempting to integrate f(x)
=100 e 0 Al For correct indefinite integral
M1 For multiplying by total frequency
=100(e %5~ e1) = 23.87 M1 For use of correct limits
Al 5| For obtaining given answer correctly
. . fy 49 22 20 9 -
(it) Combining: f. 3035 2387 2325 1353 M1 For combining the last two classes
... 965 187% 3257 453 .
T M1 F I
est statisticis 39135+ 2387 + 23-25+ 1353 or correct calculation process
=4.484 Al For correct value 4.48
Thisislessthan 6.251 M1 For comparison with the correct critical value
Hence there is a satisfactory fit A1/ 5 | For correct conclusion, in terms of the fit

4734 Specimen Paper




(i) P(X|<a)=P(-a<X<a) M1 For consideration of two areas, or equiv
0
= j_a 1+ x)dx+ J'Oa (1-x)dx Al For integrals or equivalent trapezia
0 a . .
=[x+ 132 +[x—1x?]}=2a-a? Al 3 | For showing the given answer correctly
(i) PY<y)=P(X*<y)=P(X|<Vy)=2Vy-y [M1 For expression of P(ngy) intermsof y
Al For correct expression 2y —y
Hence the pgf of Yis di(zx/y -y) :\/i—l M1 For differentiation of previous expression
y y
Al 4 | For showing the given answer correctly
1 1 3 1 . .
(iii) E(Y)='foy2—ydy=gy2—%y2]2=% M1 For the correct integral in terms of y
Al For correct answer %
E(X?) = fl(xz + x3) dx + J'Ol(x2 — x3) dx M1 For the correct integrals in terms of x
= [% x3 +%x4]:+ [%x3 —%x4](l)=%+% =1 |A1 4 | For the correct answer correctly obtained
. 1 1 1 1 . .
(iv) EWY)= Jo y? g(y) dy= IO 1-y?) dy M1 For forming the correct integral
1
=[y—%yﬂ =1 Al 2 | For the correct answer 1
0
(i) Hg: shoppers views and age are independent,
H, : shoppers’ views and age are not independent |B1 For stating both hypotheses
. 16356 184.44 .
Exp frequenciesunder H, are 30644 34556 M1 For correct method for expected frequencies
Al For all four correct
L. 22942 22942 22942 22947 . .
Test stetisticis + + + M1 For correct calculation proc nc Y ates
IMIC1S 16356 * 184.44 T 306.44 * 34556 Hetion process |
=9.31... Al For correct value of the test statistic
Thisisgreater than the critical 0.5% value of 7.879|M1 For arelevant (1 df) comparison
Hence thereisvery strong evidenceto reject H, |A1l/' 7 | For correctly justifying the given answer (the
and conclude that views about changing to metric final two marks remain available if Y ates
units are not independent of age correction is omitted)
(i) Ho:pi=p2 Hiip#p2 B1 For both hypotheses stated
Under H, the sample value of the common
proportionis 187+161 =0.348 B1 For correct value of estimated p
187 _161
Test dtatisticis 470 530 M1 For num p, — p, and denom using attempted
0.348x 0.652><(1 n 1)
470 530
s.d. based on a common estimate of p
Al For completely correct expression
=3.118 Al For correct value of the test statistic
Thisis greater than the 0.2% (two-tail) critical M1 For arelevant comparison using the normal
value of 3.090 distribution
Hence this test supports the conclusion of part (i) |A1/ 7 | For any relevant comparison or comment
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(i) @ Hy:uyg=0 Hy:uy=0 Bl For both hypotheses stated
d =4.1667 Bl For correct mean difference (subtraction can
be either way round)
, 486 507 . . : .
S =—-— =25.2424 M1 For calculation of unbiased variance estimate
11 11x12
Al For correct value 25.24...
Test statisticis _ 41667-0 M1 For correct standardising process
V/(25.2424/12)
=2.873 Al For correct value of test statistic
Thisis greater than the critical value 2.718 (M1 For arelevant comparison using t tables
Hence there is enough evidence to reject H,,
and conclude that thereis a difference
between the times for the two methods A1) 8 | For correctly stated conclusion in context
(b) Population of differencesisnormal B1 1| For correct statement
(©) Interval is 4.1667+2.201 /25'122424 M1 For calculation of the form d +t/(s2/n)
B1 For relevant use of t=2.201
Hence 0.97 < uy <7.36 Al 3| For correct interval
(i) (@) Variationin the speed of individual workers
is not eliminated, and may be large compared
with the difference between the methods that
isbeing tested Bl 1| For any relevant valid statement
(b) Both samplesare from normal populations |(B1 For a correct statement about normality
The population variances are equal Bl 2 | For acorrect statement about the variances
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