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!"! "!#$%&'()!%*+,!,+-'.,!/0!#)+$1!+/!1)(2+&!!!%#3!4&)-)!!!',!(/-#$115!6',+-'7*+)6!4'+&!
,+$(6$-6!6)8'$+'/(!9:;!%#:

! <+-'.,!4'+&!1)(2+&!)'+&)-!1),,!+&$(!=>!%#!/-!2-)$+)-!+&$(!;9:?;!%#!#$%%&'!7)!*,)6:

! @'8)(!+&$+!A:;B!/0!+&)!%*+!1)(2+&,!)C%))6!;9:>D!%#3

! E$F! 0'(6!+&)!.-/7$7'1'+5!+&$+!$!-$(6/#15!%&/,)(!,+-'.!/0!#)+$1!#$%!7)!*,)6:
()*

! G)(!,+-'.,!/0!#)+$1!$-)!,)1)%+)6!$+!-$(6/#:

! E7F!H'(6!+&)!.-/7$7'1'+5!0)4)-!+&$(!=!/0!+&),)!,+-'.,!#$%%&'!7)!*,)6:
(+*

! "!,)%/(6!#$%&'()!%*+,!,+-'.,!/0!#)+$1!/0!1)(2+&!"!%#3!4&)-)!"!',!(/-#$115!6',+-'7*+)6!
4'+&!,+$(6$-6!6)8'$+'/(!9:I!%#

! "!-$(6/#!,$#.1)!/0!J;!,+-'.,!%*+!75!+&',!,)%/(6!#$%&'()!4$,!0/*(6!+/!&$8)!$!#)$(!
1)(2+&!/0!;9:=!%#

! E%F! <+$+'(2!5/*-!&5./+&),),!%1)$-15!$(6!*,'(2!$!JB!1)8)1!/0!,'2('0'%$(%)3!+),+!4&)+&)-!/-!(/+!
+&)!#)$(!1)(2+&!/0!$11!+&)!,+-'.,3!%*+!75!+&)!,)%/(6!#$%&'()3!',!2-)$+)-!+&$(!;9:J!%#
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$%& !"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

AMg-odetaoq.BAa
msn.a.o.o.si . * * mean ,µ , µµ⑨µ2 Find the probability (PML < 50.754

z.si.÷%: ⇒ i.• =

%:
- " ⇒ ""

;÷÷÷:*.

µ
I -0.025

= 0.9750
" ""÷ .

.:÷÷÷÷÷÷:÷÷÷÷÷÷÷"qqP (L 250.75) = Pµ 50-70%-50) = P (2-21.5) = 0-1-(1-5) = 0.9332

b@--od-goo_AggEAgz___gg•⑨t

PhysicsAndMathsTutor.com

michellewright
Text Box
1.



6

!"#$%&'()&%#!

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

!"! "!#$%&'()!%*+,!,+-'.,!/0!#)+$1!+/!1)(2+&!!!%#3!4&)-)!!!',!(/-#$115!6',+-'7*+)6!4'+&!
,+$(6$-6!6)8'$+'/(!9:;!%#:

! <+-'.,!4'+&!1)(2+&!)'+&)-!1),,!+&$(!=>!%#!/-!2-)$+)-!+&$(!;9:?;!%#!#$%%&'!7)!*,)6:

! @'8)(!+&$+!A:;B!/0!+&)!%*+!1)(2+&,!)C%))6!;9:>D!%#3

! E$F! 0'(6!+&)!.-/7$7'1'+5!+&$+!$!-$(6/#15!%&/,)(!,+-'.!/0!#)+$1!#$%!7)!*,)6:
()*

! G)(!,+-'.,!/0!#)+$1!$-)!,)1)%+)6!$+!-$(6/#:

! E7F!H'(6!+&)!.-/7$7'1'+5!0)4)-!+&$(!=!/0!+&),)!,+-'.,!#$%%&'!7)!*,)6:
(+*

! "!,)%/(6!#$%&'()!%*+,!,+-'.,!/0!#)+$1!/0!1)(2+&!"!%#3!4&)-)!"!',!(/-#$115!6',+-'7*+)6!
4'+&!,+$(6$-6!6)8'$+'/(!9:I!%#

! "!-$(6/#!,$#.1)!/0!J;!,+-'.,!%*+!75!+&',!,)%/(6!#$%&'()!4$,!0/*(6!+/!&$8)!$!#)$(!
1)(2+&!/0!;9:=!%#

! E%F! <+$+'(2!5/*-!&5./+&),),!%1)$-15!$(6!*,'(2!$!JB!1)8)1!/0!,'2('0'%$(%)3!+),+!4&)+&)-!/-!(/+!
+&)!#)$(!1)(2+&!/0!$11!+&)!,+-'.,3!%*+!75!+&)!,)%/(6!#$%&'()3!',!2-)$+)-!+&$(!;9:J!%#
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-.'%/0)1'2)!"#$%&'()*)&$)34)5/26$7

$%'!"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

←←%←do→←→→É⑧M⑥Hµµpµ"""""""""""""""""§1- 0.910*10.910 Was our answer to part a)

Now, if we let ✗ be a random Variable which denotes the number of strips
that cannot be used then we're going to have that ✗ is binomially
distributed

,
with n = 10 and p = 0.09 . (1-0.910--0.09) *

⇒ ✗~ 13110 , 0,09 ) . =) PIX
a- 31=1-99 I

c) N = 15
,
0 = 0.6cm

, sample mean I = 50.4cm

Ho : µ = 50.1cm V.S . H , : µ > 50.1cm 1 (one - sided test)

standard error of the mean : ohh =

µµy ⇒ ☒- N 150.1
,

I

⇒ pH > go.hn = pfz ,
so

.is?yy=p(z > i.guy = , - ☒pay µ= 0>-0-26 ( p-value) '

µg⑧ " """ ""
= " "

" " " """ " "" " " """" "" "" " """ """

µNµfµ
"""" "" " "" """ " " """ " """ """"

war___-ooo-'H-g@-ss@-a@n-_@B@r_•*⇒
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!"! "!#$%&'()!*+,,*!*++-*!'(-!#,'.%*!/0'/!112!$3!./*!&+'!*++-*!4+5%.('/+6

! 7'8!95./+!-$:(!'!5+'*$(!:0)!/0+!#$%&'()!*0$;,-!($/!<;*/.3)!/0+.5!#,'.%!=)!/+*/.(4!',,!/0+!
&+'!*++-*!/0+)!&5$-;#+6

#$%

! "!5'(-$%!*+,+#/.$(!$3!/0+!&+'!*++-*!.*!&,'(/+-!.(!>?!/5')*!:./0!@A!*++-*!.(!+'#0!/5')6

! 7=8!"**;%.(4!/0'/!/0+!#$%&'()B*!#,'.%!.*!#$55+#/C!#',#;,'/+!/0+!&5$='=.,./)!/0'/!.(!'/!,+'*/!
0',3!$3!/0+!/5')*!>1!$5!%$5+!$3!/0+!*++-*!4+5%.('/+6

#&%

! 7#8!95./+!-$:(!/:$!#$(-./.$(*!;(-+5!:0.#0!/0+!($5%',!-.*/5.=;/.$(!%')!=+!;*+-!'*!'(!
'&&5$D.%'/.$(!/$!/0+!=.($%.',!-.*/5.=;/.$(6!

#$%

! "!5'(-$%!*'%&,+!$3!@A?!&+'!*++-*!:'*!&,'(/+-!'(-!>1?!$3!/0+*+!*++-*!4+5%.('/+-6

! 7-8!"**;%.(4!/0'/!/0+!#$%&'()B*!#,'.%!.*!#$55+#/C!;*+!'!($5%',!'&&5$D.%'/.$(!/$!3.(-!/0+!
&5$='=.,./)!/0'/!'/!,+'*/!>1?!&+'!*++-*!4+5%.('/+6

#&%

! 7+8! E*.(4!)$;5!'(*:+5!/$!&'5/!7-8C!#$%%+(/!$(!:0+/0+5!$5!($/!/0+!&5$&$5/.$(!$3!/0+!
#$%&'()B*!&+'!*++-*!/0'/!4+5%.('/+!.*!-.33+5+(/!35$%!/0+!#$%&'()B*!#,'.%!$3!112

#$%
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

-.'%/0)1'2)!"#$%&'()*)&$)3)4/25$6

.7.89):7;)<=>.?7@)8)?<)*A)B8;C<

$%* !"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

qgB-o-y-E-gpq.pe
a) If they test all their pea 's then they will have none to sell .

"" " " " """" """" """ " "" "" " " """

µµqµ⑥
if they have destroyed all their peas . I

b) let s is the random variable which is the number of seeds n= 24

out of 24 that germinate . = > s - B( 24.0.55) . F-0.55

let T be the random variable which is the number of trays with
at least 15 or more seeds germinating. = T- 13110 , E) '

Th
:*""""""

E = 99 I =) T~ 131190.299)
=) PIT >5-1=-0.149 I

1
B_zE-_-E--g@-zff--@_→
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!"! "!#$%&'()!*+,,*!*++-*!'(-!#,'.%*!/0'/!112!$3!./*!&+'!*++-*!4+5%.('/+6

! 7'8!95./+!-$:(!'!5+'*$(!:0)!/0+!#$%&'()!*0$;,-!($/!<;*/.3)!/0+.5!#,'.%!=)!/+*/.(4!',,!/0+!
&+'!*++-*!/0+)!&5$-;#+6

#$%

! "!5'(-$%!*+,+#/.$(!$3!/0+!&+'!*++-*!.*!&,'(/+-!.(!>?!/5')*!:./0!@A!*++-*!.(!+'#0!/5')6

! 7=8!"**;%.(4!/0'/!/0+!#$%&'()B*!#,'.%!.*!#$55+#/C!#',#;,'/+!/0+!&5$='=.,./)!/0'/!.(!'/!,+'*/!
0',3!$3!/0+!/5')*!>1!$5!%$5+!$3!/0+!*++-*!4+5%.('/+6
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! 7#8!95./+!-$:(!/:$!#$(-./.$(*!;(-+5!:0.#0!/0+!($5%',!-.*/5.=;/.$(!%')!=+!;*+-!'*!'(!
'&&5$D.%'/.$(!/$!/0+!=.($%.',!-.*/5.=;/.$(6!
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! "!5'(-$%!*'%&,+!$3!@A?!&+'!*++-*!:'*!&,'(/+-!'(-!>1?!$3!/0+*+!*++-*!4+5%.('/+-6

! 7-8!"**;%.(4!/0'/!/0+!#$%&'()B*!#,'.%!.*!#$55+#/C!;*+!'!($5%',!'&&5$D.%'/.$(!/$!3.(-!/0+!
&5$='=.,./)!/0'/!'/!,+'*/!>1?!&+'!*++-*!4+5%.('/+6

#&%

! 7+8! E*.(4!)$;5!'(*:+5!/$!&'5/!7-8C!#$%%+(/!$(!:0+/0+5!$5!($/!/0+!&5$&$5/.$(!$3!/0+!
#$%&'()B*!&+'!*++-*!/0'/!4+5%.('/+!.*!-.33+5+(/!35$%!/0+!#$%&'()B*!#,'.%!$3!112

#$%
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.7.89):7;)<=>.?7@)8)?<)*A)B8;C<

$%"!"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

H.E.EE?.-EkFFEF....FF@-td) X - NIM

.ci/Mpppwnentnisappr.ximati.n:,u=n.pando:npqn=auo.p=o .se ↳⇒ µ = 240×0.55 = 132 and 02=240×0.55×0-45=59.4 E = 0.45

⇒ " " ""
"
" "" " ☒ " "" "" "° """"""" """"" " """

µ⑧µ⑧
" """ °" "" """""" " """" "" ☒

⇒ PM, 149.5) =P(-23149-3*32)
,

= PIZ 72.271--0.0=116 '

µµµ÷÷÷÷÷÷÷÷÷÷i.is . .. .mn." dThis small number tells us that there is evidence to suggest that

•
baa@eBg@§q!
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!"#$%&'()*(!$)$%!$%#!

)+,-./()00(12.,345+,6((7/43.(852/(9+,-./,(4+(3:.(,;9<.,(;/5=4>.>6

?6! "#$!%&'($)!*+!#*&),!*+!,&%,#-%$!$./#!0.12!!2!+*)!3#$!'*%3#!*+!4&51!.3!6$.3#)*7!.)$!
,&''.)-,$0!-%!3#$!3.(5$!($5*78

@52/, 9!-!!!<!: :!-!!!<!; ;!-!!!<!<< <<!-!!!<!<= <=!-!!!<!<>
A/.12.+<8 <= ? ; @ =

! A!#-,3*B).'!7.,!0).7%!3*!)$C)$,$%3!3#$,$!0.3.8!!"#$!;!-!!!<!<<!B)*&C!7.,!)$C)$,$%3$0!
(1!.!(.)!*+!7-03#!<8:!/'!.%0!#$-B#3!;!/'8

! D.E! F-%0!3#$!7-03#!.%0!3#$!#$-B#3!*+!3#$!9!-!!!<!:!B)*&C8
BCD

! D(E!G,$!1*&)!/.5/&5.3*)!3*!$,3-'.3$!3#$!'$.%!.%0!3#$!,3.%0.)0!0$H-.3-*%!*+!3#$!%&'($)!*+!
#*&),!*+!,&%,#-%$!$./#!0.12!+*)!3#$!'*%3#!*+!4&51!.3!6$.3#)*78!
I-H$!1*&)!.%,7$),!3*!@!,-B%-+-/.%3!+-B&)$,8

BCD

! "#$!'$.%!.%0!,3.%0.)0!0$H-.3-*%!+*)!3#$!%&'($)!*+!#*&),!*+!0.-51!,&%,#-%$!+*)!3#$!,.'$!
'*%3#!-%!6&)%!.)$!:8J;!#*&),!.%0!>8<=!#*&),!)$,C$/3.(518

! "#*'.,!($5-$H$,!3#.3!3#$!+&)3#$)!,*&3#!1*&!.)$!3#$!'*)$!/*%,-,3$%3!,#*&50!($!3#$!%&'($)!
*+!#*&),!*+!0.-51!,&%,#-%$8

! D/E! K3.3$2!B-H-%B!.!)$.,*%2!7#$3#$)!*)!%*3!3#$!/.5/&5.3-*%,!-%!C.)3!D(E!,&CC*)3!"#*'.,L!
($5-$+8

BED

! D0E!M,3-'.3$!3#$!%&'($)!*+!0.1,!-%!4&51!.3!6$.3#)*7!7#$)$!3#$!%&'($)!*+!#*&),!*+!
,&%,#-%$!-,!'*)$!3#.%!<!,3.%0.)0!0$H-.3-*%!.(*H$!3#$!'$.%8

BED

! 6$5$%!'*0$5,!3#$!%&'($)!*+!#*&),!*+!,&%,#-%$!$./#!0.12!+*)!3#$!'*%3#!*+!4&51!.3!
6$.3#)*7!(1!ND?8?2!@8O=E8

! D$E! G,$!6$5$%L,!'*0$5!3*!C)$0-/3!3#$!%&'($)!*+!0.1,!-%!4&51!.3!6$.3#)*7!7#$%!3#$!
%&'($)!*+!#*&),!*+!,&%,#-%$!-,!'*)$!3#.%!<!,3.%0.)0!0$H-.3-*%!.(*H$!3#$!'$.%8

( BED

! D+E! G,$!1*&)!.%,7$),!3*!C.)3!D0E!.%0!C.)3!D$E!3*!/*''$%3!*%!3#$!,&-3.(-5-31!*+!6$5$%L,!
'*0$58

B?D
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!# !"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

e-I-I-d-fq-BBGGGPT.is
a) Frequency Density = FI: and ¥÷☐÷'¥a= t¥÷Fa:÷!÷: BlkFreq . Density I = 83 and Freq . Density 2 = ¥|
www.gg , , , , , ,,,y

, , ,, , ,, , g , , ⇒ w.am , ,,, , µ⑧µµ-oaooÉ_
we need to find the midpoint of each interval :÷"""÷÷÷÷÷÷=÷izgggoj.gg/-ffG,

,
,

g
,
,
,
, ,man . ., mean , ,,, ,man, ,.nu, a.µ,
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!!!"#$%&'()*"+,"-(."/"-(0(1*/#',"*(23)(4'(5#67"8#64,%(9(:#8;-"(1%%"%%8"'6(5#6"$4#-%(9((
<%%="(>(9(1;$4-(?@>A(B(!"#$%&'()*=,#64&'(.4846"*(?@>A

g-

mom pT•Heathrow : µ = 6.63 Hurn : µ = 5.98

0 = 3.69 0 = 4.12

For a lower standard deviation
,

data will be more consistent .

=) The number of hours of daily sunshine is more consistent at '

Heather
,
but Hurn is further South than Heathrow

, so therefore Thomas '

belief is not supported. Iµ⑧µ, www.n.nu, µ , , an, , , ,,, ,

I standard deviation above the mean : µ + a = 6.63+3.69=10.32
.

⑧ Since 11710.32
, all the observations in the 1149<12 and 12<9--14

must be greater than 10.32 ( 3 and 2 observations respectively) .

→ ⇒ < ii. www.stimae-enmmanso.sewati.nsa.in#so...Mfand are greater than 10.32 .

11-10.32×8 = 1.8

"

⇒ we estimate that there is 1.8 observations which

3µMµ .. g.a.
man ... ⇒ ,,. . . .. . , ..

.

=

e) N( 6.6.3.77 , µ = G.6,0=3.7
= > 2- = X -µ = 10.32-6.6=1.0054

,
DX > 10.32) =P (X > 1)

a 3.a = , .pµ ,, = , - o.gg, , µ⇒ Number of days = 31×0.159 = h.9-d-ay.si = 0.159 . Iµµµ,µ,,.
inaygnuangangggggggggggu.÷.zgggggggggggggzygggggggµ-
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5. The lifetime, L hours, of a battery has a normal distribution with mean 18 hours and 
standard deviation 4 hours.

 Alice’s calculator requires 4 batteries and will stop working when any one battery reaches 
the end of its lifetime.

 (a) Find the probability that a randomly selected battery will last for longer than 16 hours.
(1)

 At the start of her exams Alice put 4 new batteries in her calculator.  
 She has used her calculator for 16 hours, but has another 4 hours of exams to sit.

 (b) Find the probability that her calculator will not stop working for Alice’s remaining exams.  
(5)

 Alice only has 2 new batteries so, after the first 16 hours of her exams, although her 
calculator is still working, she randomly selects 2 of the batteries from her calculator and 
replaces these with the 2 new batteries.

 (c) Show that the probability that her calculator will not stop working for the remainder 
of	her	exams	is	0.199	to	3	significant	figures.

(3)

 After her exams, Alice believed that the lifetime of the batteries was more than 18 hours.
 She took a random sample of 20 of these batteries and found that their mean lifetime was 

19.2	hours.

 (d) Stating your hypotheses clearly and using a 5% level of significance, test Alice’s belief.
(5)
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_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

qq-o-a.FM
Hf *.B.

µp÷÷÷::*. . . Mfp÷÷÷÷÷÷÷÷÷:÷÷÷÷:÷÷:-. My
A.•

PhysicsAndMathsTutor.com

michellewright
Text Box
4.



5

*P58350A0536* Turn over     

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

Question 2 continued
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(Total for Question 2 is 7 marks)

?÷É÷÷÷÷÷÷⇒-⇐
µ, :

" """"""° tfO ' 08997 0.05

•cient evidence to reject Ho
.

- ①

⑧µ
" "

→
" "" " """

f

• µ
IiBH•µ_ooaad

Ñ--③A-←
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① µ"""

← "" "Ah" "

- -|µµ """ "" """"""""""

µ
we know 76°C end 8.1°C are outliers
26.6+10.8=37.4 32.5<37.4 so NOT outlier

µµµ•
- '"" """•" """ "•• ""

Yg
① between May and October in Beijing)

✓
{(X-E)

2

go.EE#-E.-FFF=FETE
@AE€Éo→

_---T-_--B_rEfgggg-g
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pm mom

:i:*•Hµµ⑨$jFI.n.o.am?-o-rTsB----E--.. →µMM ÷. p.
piano. ' """

µ
I :¥÷÷m. fµµ

µ
areas"

µ
÷÷÷÷÷÷÷

µµµµ mgenpenenggenange.zg.gg , g.gyg . . .

.

,zµµp, µ
,

fgygg.paiymeanw.naspeayp.eaug.n.anea.ms.me#sguaa,.a,.ue µootaunfatlsuhaitsnotsymebricllotsofdayswibhorainf

aU)pgggzggggg@g@÷@gagy
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ToF •
standard

a,☐ .ms,%,

µ.wµP(D< 24.633=0.15 Named
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5. A health centre claims that the time a doctor spends with a patient can be modelled by a 
normal distribution with a mean of 10 minutes and a standard deviation of 4 minutes.

 (a) Using this model, find the probability that the time spent with a randomly selected 
patient is more than 15 minutes. 

(1)

 Some patients complain that the mean time the doctor spends with a patient is more than 
10 minutes.

 The receptionist takes a random sample of 20 patients and finds that the mean time the 
doctor spends with a patient is 11.5 minutes.

 (b) Stating your hypotheses clearly and using a 5% significance level, test whether or 
not there is evidence to support the patients’ complaint.

(4)

 The health centre also claims that the time a dentist spends with a patient during 
a routine appointment, T minutes, can be modelled by the normal distribution 
where T ~ N(5, 3.52)

 (c) Using this model, 

  (i) find the probability that a routine appointment with the dentist takes less than 2 
minutes

(1)

  (ii) find P (T < 2 | T > 0)
(3)

  (iii) hence explain why this normal distribution may not be a good model for T.
(1)

 The dentist believes that she cannot complete a routine appointment in less than 2 minutes.  

 She suggests that the health centre should use a refined model only including values 
of  T > 2 

 (d) Find the median time for a routine appointment using this new model, giving your 
answer correct to one decimal place.

(5)
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Question 5 continued
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