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Question

Number Scheme Marks
Q1
Ho: #£=5; Hi: u<5 both B1
CR: t9(0.01) > 2.821 Bl
X=4.91 Bl
2
s* = %(241.2— 491)61 J: 0.0132222 s=awrt 0.115 | M1 A1
4.91-5]
t= ———— = +2475 2.47 - 2.48 M1 Al
1/0.013222
V10
Since 2.475 is not in the critical region there is insufficient evidence to reject Hoand | 544
conclude that the mean diameter of the bolts is not less than (not equal to) 5mm. 5]
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Question Scheme Marks
Number
Q2 (@) | The differences are normally distributed B1
(1)
(b) | The data is collected in pairs or small sample size and variance unknown or samples | B1
not independent (1)
©) | g: 2.5 1.6,1.6,-1.9, 0.6, 45 at least 2 correct "
(2d =7.7,2d%?=3559) d = +1.2833, sd = 2.2675. ( Var = 5.141) AL, Al
Ho: 4 =0, H1: 19>0  (Hizg<0 ifd -25,-1.6, -1.6 etc) both depend on theird’s | B1
+
(= 1128336 _ 0 formula and substitution, 1.38 — 1.39 | M1, AL
2.2675
Critical value t5(5%) = 2.015 (1 tail) B1
Not significant. Insufficient evidence to support that the device reduces CO,
emissions. ALTL
(8)
(d) | The idea that the device reduces CO, emissions has been rejected when in fact it does 81 B1
reduce emissions.
OR
Concluding that the device does not reduce emissions when in fact it does
(if not in context can get B1 only) )
[12]

(b) Allow because the same car has been used
(c) awrt £1.28, 2.27
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Question

Number Scheme Marks
3 (a) | Size is the probability of Ho being rejected when it is in fact true. Bl W
or
P(reject Ho/ Ho is true) oe
() The power of the test is the probability of rejecting Ho when Hy is true. B1
or
1
P( rejecting Ho/H; is true) / P( rejecting Ho/Hy is false) oe @
Cc
© X ~B(12,0.5) Bl
P(X < 2) = 0.0193 M1
P(X >10)=0.0193
.. critical regionis {X <2 u X > 10} ALAL @)
(d)(@)
P(Type ll error) =P(3<X<9|p=0.4) M1
=P(X<9)-P(X<2) Mldep
=0.9972 -0.0834
(ii) =0.9138 Al
Power =1 -0. 9138 B1 ft
Increase the sample size B1
Increase the significance level/larger critical region B1
(2)
[12]
Notes

(d) (i) first M1 for either correct area or follow through from their critical region
2nd M1 dependent on them having the first M1. for finding their area correctly
Al cao

(ii) B1 follow through from their (i)
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Question Scheme Marks
Number
Q4 (a)
H,:0:=0%, H,:04 # 0} Bl
critical values F1,5=3.28 and =0.35 B1
8,12
s s4
%8 =240 | =£=0.416 M1AL
sA sB
Since 2.40 (0.416) is not in the critical region we accept H, and ALft
conclude there is no evidence that the two variances are different. )
(b)
5% = 8x1.02+12x2.45 M1
20
=1.878 Al
(27.94 — 25.54) + 2.086x+/1.878 x %+% B1M1 Alft
Al Al
1.16, 3.64
( ) %
(©) | To calculate the confidence interval the variances need to be equal. B1
In part (a) the test showed they are equal. B1
(2)
[14]
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Question Scheme Marks
Number
Q5  (a) | 95% confidence interval for xis 2.145 B1
560 = 114(2.5%) , /E =560 + 2.145 /E = (557.2, 562.8) M1 A1 Al
15 15
(4)
(b) | 950 confidence interval for o is
B1, M1, Bl
5629 < 2222 L 56119
(@2
o’ < 62.675 o° > 13.507
13.507< o < 62.675 awrt 13.5, 62.7 Al, Al
(5)
© . 565 4 .
Require P(X > 565) = P[Z > jto be as large as possible OR
(o}
565— 1 oo . .
to be as small as possible; both imply highest cand . M1
O
565-562.8 _ M1A1
\62.675
P(Z>0.28) =1-0.6103= 0.3897 awrt 0.39-0.40 ML AL
(5)
[14]

(c) M1 for using their largest oand

M1 for using ~—#
o

M1 1 - their prob
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(Ngﬁfnsggorn Scheme Marks
06 (o |ECGXit $Xer 2X)= 2 xbe Hxbe Stz ML AL
E(X, + X, + X,;)=k = unbiased B1
3
k  k
(b) E(aX1+bX2):aE+b§:k M1
a+b=2 Al
k? Kk’
Var(aX, +bX,)=a’— +b’— M1A1
12 12
k ’ k’
:a2_ +(2_a)2_ Ml
12 12
k 2
=(2a° -4a+4)—
12
k2
=(a’-2a+ 2)6 (*) since answer given Al cso
(©) (6)
Min value when (2&1—2)KZ =0 i(Var)—O I t, cond ssing X
6 = da = U, all correct, conaone missing 6 M1A1
=2a-2=0
a=1b=1. AlAl
d*(Var) — 2K > since k* >0 therefore it is a minimum
da? 6 M1
min variance =1-2+2)—
6
_K
Bl
_ (6)
Alternative
Kamny K M1 Al
6 6 6
'§ S M1
E(a—l) +€
Min when K’ 2 _
E(a—l) =0 A1A1
a=lb=1 B1

min var = k/6
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