INTERNATIONAL A LEVEL

Statistics 1 Solution Bank @Pearson
Exercise 7E
1 P(X <18)=0.9032 = P(Z <13 ‘”J = 0.9032

J&)

U 18 0 z=1.30

Using the inverse normal function, z =1.30

50130 = A3 4

u=18-5x130=11.5

(o2
\f(x) A @

2 P(X>20)=0.01:>P(Z< 20‘”):0.01

p=001

11 20 0 Z

Using the inverse normal function, z = 2.3263...

5023263, = 2011

o
9

o=—"
2.3263...
= 3.8687...=3.87 (3 5.f)
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3 P(Y <25)=0.15=> P(Z < 23;_0”) =0.15
A /) A1)
0.15 0.15
25 H g z 0

Using the inverse normal function, z = —1.0364...

so —1.0364.. = 224

40
1 =-40 x(-1.0364...)
=31.554...=31.6 (3s.f)

40 -50
o

4 P(Y > 40) = 0.6554 = P(Z >
Jo)

) =0.6554

40 50

Using the inverse normal function, z = —0.3999...

so —0.3999,., = 20=30

o
10

o=————=250(3s.1)
0.3999...
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5 Using the inverse normal function,
17—
o

P(X <17)=0.8159 = P(Z< j=0.8159:> z, = 0.8998...

P(X < 25)=0.9970 = P(Z Bk j =0.9970 = z, = 2.7477...
(o2

AS®) A f(2)

0.8159 0.8159

u 17 25 0 z oz

So 0.89980 =17—-u (1
and 2.7477c =25-pu (2)
(2)—-(): 1.84790 =8

o=4329..
Substituting into (2):
1 =17-0.8998 x4.329... =13.104...
Sou=13.1and o0 =4.32 (3 s.f)

6 Using the inverse normal function (or the percentage points table),

P(Y <25)=0.10 = P[Z <2 _”j =0.10 = z, = —1.28155...
(o2
35—u
P(Y > 35) = 0.005 = P| Z > = 0.005 = z, = 2.57582...
(o2
A A [(2)
0.10 0.005 0.10 0.005

= 25 P 35 = z, 0 z,

So -1.28160=25-u (1
and 2.57580 =35-u (2)
(2)-(1): 3.85740 =10

o =2.5924...
Substituting into (2):
u=35-25758x2.5924... =28.322...
Sou=283and o0 =2.59 (3s.f)
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7
AS(x)

0.20 0.20

.=

9 U 15

By symmetry, 1 ==(9+15)=12

P(X >15) =020 = P(Z > 13 ‘12) —0.20
o
Using the inverse normal function (or the percentage points table), z = 0.8416...
50 0.8416 = =
o
o= =3.564...
0.8416
So 4 =12 and o =3.56 (3 s.f)
8
AJx)
0.25 0.25
h 25 u 45 g
By symmetry, 4 =-(25+45)=35
45 —-35

P(X >45)=0.25= P(Z > ) =0.25
o
Using the inverse normal function, z = 0.6744...

50 0.6744 = 19

o
10

©0.6744
So 4 =35and o0 =14.8 (3s.f)
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9 4 =0 (given) so P(X >4)=0.2 and P(Z > 4‘0)= 0.2
O
A f(x)
0.6
- —4 u 4 .

Using the inverse normal function (or the percentage points table), z = 0.8416...

50 0.8416 = 2
O
Y 475
0.8416
So & = 4.75 (3 s.£)
10
A f(x)
04
02 i

a 2.68 2a

Using the inverse normal function (or the percentage points table),

P(X >2a) =02 = P(Z <M) —02 =z = 0.8416..
(o2
P(X <a)=04= P(Z <“‘—2'68) —04= 2z, = 02533
(o2
So 0.84160 = 2a-2.68 (1)
and  —0.25330 = a—2.68 )

(2)x2: —0.50660 =2a—-5.36 3)
(1) —-(3): 1.34820 =2.68

o =1.9878...
Substituting into (2):
a=2.68-0.2533x1.9878... =2.176...
Soo=199anda =2.18 (3s.f)
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11a The distribution is D ~ N(z, 5%).
P(D >200)=0.75= P(D <200) =0.25 = P(Z < 200%) =0.25

Using the inverse normal function, z = —0.6744...

so —0.6744.. = 2004

1 =200+5x0.6744...
=203.37...=203mm (3 s.f)

b P(204 < D < 206) = P(D < 206) — P(D < 204)

_ P(Z < 206 — 2503.37...j B P(Z < 204 — 2503.37...j

= P(Z < 0.5256) — P(Z < 0.1256)
= 0.70041... — 0.54997...
= 0.15045 = 0.1504 (4 d.p.)

¢ P(D>205)=P(Z > 0.3256) =1-0.62763... = 0.37237...

So the probability that all three bowls are greater than 205 mm in diameter is P(D > 205)’,
ie. (0.37237..)° = 0.05163...= 0.0516 (3 s.f.).

12a The distributionis 7 ~ N(2.5, o).
P(T < 2.55) = 0.65 = P(Z < Mj — 0.65

o
Using the inverse normal function, z = 0.38532...
so 223723 _ 38532

o

0.05 = o x 0.38532...
o =0.12976... = 0.1298 (4 d.p.)

b P24<T<26)=P(T <26)-P(T <24) (4s.f).
:P(Z < 26-2.5 j—P(Z < 24-25 j
0.12976... 0.12976...
=P(Z <0.77065...) - P(Z < —0.77065...)

= 0.77954... — 0.22045...
= 0.55908... = 0.5591 (4 d.p.)

¢ Use the binomial distribution X ~ B(20, 0.5591).
Using the binomial CD function,
P(X >15)=1-P(X <14) =1-93501... = 0.06497...
So the probability that at least 15 table cloths can be sold is 0.0650 (4 d.p.)
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13a

b

14 a

P(M <18)=0.10 = P(Z < 18_”) =0.10 = z, = —1.28155...
(e
30— u
P(M >30)=0.05= P| Z > =0.05= z, = 1.64485...
(e
So ~128155..xo=18—u (1)
and 1.64485..xc=30-u (2
(2)—(1): 2.92640...x 0 =12
o =4.10059...
Substituting into (2):

1 =30—1.64485...x 4.10059... = 23.25512...
So 4 =23.26 and & = 4.101 (4 5.f))

7> 25—-23.25512...

4.10059...
Use the binomial distribution X ~ B(10, 0.33522...)

Using the binomial CD function,

P(X >4)=1-P(X <3)=1-0.55408... = 0.44591...

So the probability that at least 4 have a mass greater than 25 kg is 0.4459 (4 d.p.)

P(M >25)=1- P( j = 0.33522...

16 — u
o

P(L<16):0.20:>P(Z< j:o.zo:m1 = —0.84162...

P(L>18)=0.10 = P(Z > 18_”) =0.10 = z, = 1.28155...

(e
So ~0.84162..xc=16—u (1)
and 1.28155..xc=18—u (2
2)-(1): 2.12317..xc =2
o =0.94198...

Substituting into (2):
1 =18—-1.28155...x0.94198... =16.79279...
So 1 =16.79 and o = 0.9420 (4 s.f.)

P(L<0)=025= z =—0.67448.. = Q102D __ crusg — 0 —16.15743...
0.94198...
~16.79279...

P(L<Q,)=0.75= z, = 0.67448... = & > 9217998 P _ 067448, = 0, =17.42814...

The interquartile range is O, — O, =17.42814...-16.15743...=1.2701... =1.27 (2 d.p.)
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Challenge

a Let the quartilesbe O, = y+zo and Q, = u + zo.
Then the interquartile range is O, — 0, =q = (¢ +zo0) —(u —zo) = 2zo
z is such that ®(z) = 0.75 so, using the inverse normal function, z = 0.67448...
So g =2x%x0.67448...x 0 =1.34987...x o
and hence o =0.742x g = 0.741g (3 s.f)

b Since ¢ = (u + zo)—(u — zo) = 2zo (i.e. the u s cancel), g is not dependent on x .
So it is not possible to write an equation for ¢ in terms of y , and vice versa.
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