Edexcel A level Maths Statistical distributions o

Section 1: The Normal distribution
Solutions to Exercise level 2
1. Distribution of scores is X ~ N (100, 157)

(£} Probability of scoring less than 120 is P(X <119.5)
P(X <119.5) =0,9022

(it) Probability of scoring at least 110 s P(X >109.5)
P(X 2109.5) =0.26323

(iityProbability of scoring between €5 and 105 inclusive is

P(84.5 < X <105.5)
P(84.5 < X <105.5) =0.4924

2. X~ Ny 3?)

X —
Z = £ N(o,1)
3 15%
P(X>16)=015
P(X <16)=0,% —
<X161) . 16 gl K=1e
CD( ’u)zo.gs = 104 = u=1282 Z=0
= =2
P(X >12) =0.6141
X —
32 Z _LTH N(o,1)
O
P(X >428)=018
P(X <428)=0.82 18%
(4]
28 — 28 —
@(4—ﬂ)=0_g2 34—/'!:0:92
O O
A= H x=428
P(X >416)=0.3 Zz=0
P(X <416) =07
416 — 416 —
CD(—’U):o.;t :—ﬂ:o.52
o O
30%

428 — 11 =0,920
416 — 11 = 0.520

Subtracting: 12 =0.40 A=H x=41¢6
zZ=0

o =30
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Edexcel A level Maths Distributions 1 Exercise solns

428 — [1=0,92X30 = U =400,4
The wean s 400 g and the standard deviation is 20 g,

4, Z = u ~ N(O,i)
o
P(X >1230) =0.07
P(X <1230) = 0.93 7t
Q(w) _0.93
1230 — _
12804 _ o z=0
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P(X <1070)=0,12
1070 —
@ (ﬂj =0.12 12%
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q)(u) =0.9%
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U—1070 X=1070 X= U
— - 1.1#5 Z=0
1230 - =1,480
U—10F0 =1,1F50
Adding: 160 =2,6550

O =60.3
1230 - U =1,48X60,3 = u=1141

The meawn is 1141 hours and the standard deviation ls €0.3 hours.

X_
5, z:—'u~N(o,1)
O

35 +53
=44

Bg sgmme’cyg mean = 5 5%

P(X<53)=0,7#5

qb(ﬂ) =075 = 2 0.6 = o=134
O

o X=44 X=53

Z=0
The mean is 44 and the variance ts 180.4.

6, X ~ N(B0L.3, 4.22)
P(X <500) =0,0418

P(X < 500) =0.005
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(D(500_ﬂj =0.005
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2 @) z=2"H _\©,1)
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P(X >30.6)=0.3
P(X<=0.6=07

q)(so.e—,u) oz
o
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P(X<29.2)=0.15
q)(:zj.:z — U
o

@(“_—23'2) —0.85
O

H—29.2
O

J-o1s

=1.04

20.6— |1 =0.520
H—29.2=1.040
Adding: 1.4 =1.560
O =0.2974...
30.6 - U =052X0,89F4,. = U=3013,.
The mean is 301 e and the standard deviation ls 0.297 cwm.

() using =201 and o =0.897
P(X >29,9) =0,588

(Hfusing u=30.13 and o =0.8974, P(X >29.9) =0.601)

(iil) P(29.6X <=20.5)=0.203
Percentage vejected = 69.7%

30of3 14/02/19 © MEI
integralmaths.org



