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Probability Collated Past Papers – Normal Distributions

2023 Question 3a.
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If people have water shortages, they probably
use less water than average, so p(X < 210)
will be higher than whole of New Zealand, s0
expect answer to be higher.

with some reason
explaining that
the probability
will be higher





image6.png
@ | PEr<s)=PE<-1333)=00912 Correct proportion.
(0.0913 iftables used)
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®

B(8 <X'<10)=P(0.667 <Z<2)= 02297
(0.2295 from table)

02297 % 150 = 34.455 30 34 customers, or
35 customers, or ‘34 or 35 customers’

Correct probability.
oR
cao

Correct number of
customers. Must be
whole number.
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P(150<x < 165) = P(-1.071 <Z<0)
=03580

Correct
‘probability.
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PG> 172) = B(Z> 0.5)= 0.3085

Correct
‘probability.
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P15 <x<520)
=P(-1<z<2)
= 05186

probability.
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PG < 400)
=P(z<-14286)
=0.0766

probbility.
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PG> 520)= 002275
P(Q plates over 520 )
=002275%

= 0.0005176 ~ 0.05%
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@@

PU16<x<188)

Correct probability
obtained.





image14.png
(@)

1304 (tables) 0.1303 (GC)

Correct probability
obtained.
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The IQR is the middle 50%
P(0.674<2<0674)=05
Sothe IQR.

=2x0674

= 1.348 standard deviations wide

‘Hence the IQR is more than 1 standard
deviation.

If response uses the given distribution
specifically:

Bltemp>UQ) =025

UQ=1483

Btemp <1LQ) =025

1Q=836
IQR=1483-836=647°C

647> 48, 50 the IQR is more than 1 SD.
OR
10R _647

22" 501QR is more than 1SD wide.

SD 48
This would generally be true because any

‘normal distribution has 50% of the data within
0.674SDs either side of the mean, so the result

will sill apply.

Tdentifies IQR with
‘middle 50% (or LQ
with bottom 25%,
ete).

Finds one quartile

Finds IQR in
terms of sd.

Makes correct
conclusion for
this given.

Makes clear
conclusion that
IQR is bigger than
the sd. Response
must be based on
the z-axis, not
‘probabilities
alone.

Makes clear
generatisation to
all normal
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PO <Z<1.154)=03757
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P(Weight > 4025)
=P(Z>-02976)= 0617

P(Both > 4025) = (0.617 = 0381

p=0.617 correct
OR

Probability
correct.
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P(0<Z<133)=04088

Probability found.
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BZ<-222)
=001313
‘Hence about 1.3%

Percentage found.
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‘P(Under or Over) = 0.01313 = 0.05 = 0.06313
1-0.06313=0.9369

‘Machine needs checking if 3 botles are
outside the accepted range = 0.06313°

OR i£ 2 bottles are outside the accepted range
3 0.063137 x0.9369

p=(006313)" = 3 x (0.06313" x 0.9369)
=o011

Finds 0.9369.

‘Probability fouad.
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PO<Z<075)=02734

Probability fouad.
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®)0) | P<x<%0)
B(3<2<15)=0932

0.932 found.
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P(X> 1000) = B(Z> 0.4) = 0.5 - 0.15542 = 0.3446

Probability found.





image24.png
I
(i) | P(0<<0.49) = 0.1879. So proportion of 25-year-old.
females aged 25 having BMD less than Jane's is 0.6879.

Finds proportion.
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043319

‘Probability found.
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1056%

Percentage found.
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=0.1056

1900
10.56% less than 40 g

0.1056 x 18 000 = 1900

Percentage or equivalent

Expected number
found.
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‘Normal distribution 4= 113 ¢ =35
P(<92)=P(Z<—0.6)=02743
(0.2742 from tables)

Allow CAO

P(120< X< 180)=P(02 <Z<1914)
=0.3929 (0.3928 from tables)

Allow CAO

» Probability
correct.

» Probability
correct.
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ONE | Norunal disribution 4= 227 o= 16 Probability
@ | po2r<x<nn=po<z<125) comect
3944
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I
®)) | per<210)=p(z<-1.0625)=0.1440 ‘Probability of | Probability of
plboth) =0.144 x 0.144 = 00207 0.1440 00207
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