Topic Y5 Sample means (Pre-TT) [48] MARKSCHEME

1.
(1) w=1008=14=72 Bl 7.2 seen or implied
38.7 M1 W’ — their W~
9:8..0_73 [=15.21] Use X their w
14
% 14/13 M1 Multiply by n/(n — 1)
=16.38 Al 4| Answer,art 164
(11) N(7.2.16.38 = 70) Bl Normal stated
[= N(7.2. 0.234)] B1V Mean their W V
[ - - - J - - -
B1vV 3| Variance [their (1)V = 70]. allow arithmetic slip
2.
@) =20 L 038mH 5, M1 | Standardise either 20 or 35, equate to @™ With V2 or 7 and z, allow “1 -7, cc
ciNn T oldn Al | Both equations completely correct Including signs, but can have wrong z
Bl Both correct z-values seen (to 3 SF at least) | Independent of previous marks
Solve to get o= 5vn M1 Correctly obtain o= klnora®=kn Allow  errors, ALLOW from not &
Al o=5Vn or 251 only. [only mark from 0.7998 & 0.8358]
[58]
(ii) Binya 1s right Bl Binya stated “Aidan” used: max BOB1IMO
u=25 B1 =25 following no wrong working But allow if \» omitted or wrong
1- q,{ 2-u ) =1-®(1.4) M1 | Standardise with their o\ and their
.5 ) numerical x NB: use of 1.282 probably implies
=1-09192 =0.0808 Al | Answer, ar.t.0.081, CWO. “Aidan”
[4]
3.
7 (i) T~ N(2.2,0.75%), T, ~ N(1.8,0.70?)
Use T, - %2 T; normal M1 Or%T,—-T,
u=0.7 A1
*=0.7%+ V4x0.75° (0.630625) A1
(0- w)lo M1 From reasonable o not just sum
-0.881 A1 +or -
Probability 0.189 A1 6
(i) Use sumof 5 Ts M1
1=9.4 A1
#=2.5225 A1
z=(10-p)/ o M1 Standardising, must be o
Probability 0.6473,0.647 A1 5
(iii) Calculation of variance B1 1
4.
(1)) X =625 Bl
6 =0.294(392) Bl or var=13/150 =0.0866... Allow 0.087 for this mark.
1=3.182 Bl
“62.5" +73.1827x “0.2947/2 Ml - to
any tor z=1.96. x+ 7
[62.032, 62.968] Al Allow 4 or more dp.
[5]
(ii) “0.294” /2 oe Blft | Must be t. z=B0. If t written, but z used B0
=0.241 soi Bl
1.637 Bl Allow 1.63.1.638.1.64
80% CAO Bl
[4]




(1) f=11.76 Bl 11.76 seen or implied
> 120/18737.712 > M1 Biased estimate (: 1785) ] .
6 = E(T —-11.76 j_ 18 M1 x120/119, or single formula with 119 divisor | i.e. correct single formula gets M2
Hy = 110, Hy: g% 11.0 Al Answer 18 +0.05
i 11 761.—/11 0 i One error, B1, but 7 . 7, x etc: BO (u: B1) If both hypotheses involve 11.76, only
a- = W =1.9623 Ml Standardise with 120, ignore cc or \ errors further mark possible is next M1 [max 5/11]
Al Art (£)1.96 or p € [0.0245, 0.025] www | 120 omitted gets no further marks [max 6/11]
>1.645 Al Compare explicitly with (+)1.645 or 0.05, Ignore “N(11.76, ...)” unless hypotheses
consistent with their z or p. [Needs to be omitted altogether, in which case treat as
“next to” TS] hypotheses in terms of 11.76
B:  CV 11.0+ 1.645x\(18/120) M1 11.0 + zo/\120, needs 120 and + or + If 11.76 — za/\120, give M1AOAO MOAO
=11.637 (or 10.363) Al Ignore 10.363 (even if correct hypotheses)
11.76 > 11.64 Al Explicit comparison, consistent tail
Reject Hy. Significant evidence that the | M1 Correct first conclusion, allow “Accept H;” | Needs correct method (including 120) and
average time has changed. Alft Contextualised, acknowledge uncertainly, comparison type, 11.0 in at least one
11 | FT on wrong CR/z/p hypothesis
Allow “increase” instead of “change”
(ii) No, the Central Limit Theorem applies | Bl or “No, large sample”. Withhold if extra Needs both “no” and reason
1 | wrong or irrelevant reason(s) given




