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1 () |z=2.574t02.576 Bl
32 M1 Any z Correct form
12,5422 y fe
12.0 to 13.0 (3 sfs) Al 3 | Allow 12 to 13
(i) | 0.005 or 0.5% Bl 1 | Notjust0.5
[Total 4]
2 () |EBX-DN=121 Bl
Var(3X-1)=9 x 14 + 15 =(141) Bl
20-12.1 (=0.665) | Ml Allow without V (No Continuity Correction)
NV
©(°0.665”) Mi Correct area consistent with their working
=(0.747 (3 sfs) Al 5
[Total 5]
3.0 | ¥ =220=(50.1) (3 sfs) Bl
7= 130 (40 _ (75202 MI Attempt at unbiased variance (either formula)
2 _ 2
— 245 or 246 (3 sfs) Al 3 Allow s = 15.7" (3 sfs)
(i) | 53-7520
— 0 (=1.637t01.638) | Ml For Standardising (+) with their mean and
'245.217 . . .
VR0 their variance must have V80 (ignore cc)
1 —®(C1.637
( ) Ml Correct area consistent with their working
=0.0488 to 0.0509 A1 3 | Correctworking only
[Total 6]
4 (G |1-¢"%1+0.8) Ml Allow one end error
=0.191 (3 sfs) Al 2
(i) [A=3x08+2x27 (=7.8) | M1 Attempt find 4
78 82 783 | 784
e " (1+78+ %+% %) M1 P(0, 1, 2, 3, 4) Using their . Allow one end
=0.112 (3 sfs) Al 3 | error
(ii) | e <0.1 Allow = M1* ore™* < e'=0203} Ml for trial
-0.8n <In0.1  Allow ‘=’ M1* 0.1 and improvement to find P(0) try
dep x<In0.1 | n=2
e**=0.09 }  Ml*dep try
minn =73 Al 3 | Correctly | n=3 both correct
obtained |n=3 Al
[Total 8]
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(i) | P(>9 Heads | unbiased) =
2C1 % 0.5 % 0.52+ 12 Ml Allow Bin P(X=09, 10, 11, 12) correct or 1 —
x 0.5 x0.5+0.5" P(X =(9),10,11,12)) any p/q
Ml Allow Bin P (X =9, 10, 11, 12) correct p/q
Al 3 | Allow 2% if correct working seen
=0.0193
Level is 1.93% or 1.9%
(i) | B(100, 0.5) = N(50, 25) B1 Or proportion method N(0.5,0.0025)
x—0.5-'50" _ M1 Allow with wrong or no cc or no v (cc for
J25 proportion method 0.5/100)
z=1.645 B1 + only ( consistent with their standardisation)
x=58.7 Al
Rejection region is > 59 Alft 5 | or> 58 (region and integer required)
[Total 8]
(i) | Testis for bias in one direction B1 ‘Increased’ rather than ‘changed’ or statement
that u >45.7
One-tail Bl 2 |depl1*Bl
(ii) | Ho: pop mean =45.7
H;: pop mean > 45.7 Bl Allow g, but not ‘mean’ (follow through their
X =47.375 or47.4 or 379/8 B1 (1))
'47.375'-45.7 M1
32 Allow without ¥
V8
(= 1.481 to 1.503))
z=1.645 Ml
‘1.481° < 1.645 Explicit comparison with their z from table
Comparison with 1.645 or probability (0.0664
hence no evidence mean time increased | A1 5 | to 0.0693) with 0.05
(AG) Correct conclusion — accept HO No errors
seen
Not rejected Hy BI
Type II possible Bl 2 |dep 1" Bl No contradictions for either mark
[Total 9]
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7 G I
® k _[O sinxdx =1 Ml Integ & = 1. Ignore limits

2

3
k[—cosx] .
k[—cos 27 4 cos 0]=1 Lo

3 Must see this line or next
K05+1]=1
(k= % AG)
Al 2
i) | 2 . _
@ 3 L sinxdr = 0.5 MI* Integ & = 0.5. Ignore limits

2 m
—[—cosx] = 0.5 M1* Correct integrand & limits 0 to unknown & =
3 dep 0.5
%(—cosm +1)=0.5
cosm = 0.25
m=1.32(3sfs) AG Al But allow a cos m = b where b/a = 0.25

Al 4 | dep cosm =0.25 seen
NB accept full verification

(iii) 5o o
% L xsinxdx M1 Integ xf(x). Ignore limits
2z
2 3
=§{[x(—cosx)] 0 IO (—cosx)dx } M1* 1* step attempted ie x(-cosx) oe. Ignore limits
. dep
3
=§{§—O—[—sinx] )
Y or . ox M1* 2" step attempted including correct limits
=5 (3 Tsin5- dep applied
- 2’”93*5 or 1.28 (3 sf)
Al 4
oe
[Total 10]
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