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Statistics 1 Solution Bank

Exercise 7D

1 X~ N(20, 42)
a P(X<26)
z= X p
O
26-20
4
-15
P(X < 26)=P(Z< 1.5)
®(1.5)=0.9332
P(X < 26) = 0.9332

b P(X>30)=1-PX<30)
_X-wu

(o2
- 30-20

4
=2.5
P(X>30)=1-P(Z<2.5)
®(2.5)=0.9938
P(X > 30)=1-0.9938

=0.0062

z

¢ P(X = 17)=P(X<23)
X—u
(o2
23-20
4

=0.75
d(0.75) = 0.7734
P(X > 17) = 0.7734

2 X ~N(18,10)

a P(X>20)=1-P(X<20)
_X-u

(e

~20-18

J10
=0.6325
®(0.6325) = 0.7365
P(X > 20)=1-0.7365

=0.2635

z

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.



INTERNATIONAL A LEVEL

Statistics 1 Solution Bank

2 b PX<15)=1-PX<21)
_X-H

(o}
_21-18

J10
=0.9487
d(0.9487) = 0.8286
P(X < 15)=1-0.8286
=0.1714

z

3 a X~N(24,32)
P(X < 29)
z= X—p
O
29-24
3

=1.667
D(1.667) = 0.9522
P(X < 29) = 0.9522

b P(X>22)=P(X< 26)
_X-u

B (o2

26-24

I

=0.6667
D(0.6667) = 0.7475
P(X>22) = 0.7475

z

¢ P(X<16)=P(X>32)=1—P(X<32)
z= X—u
(o2
32-24
3

=2.667

D(2.667) = 0.9962

P(X<16)=1-0.9962
=0.0038
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4 Y~N(30,5)

P(Z > “;30j=0.30:>1>(2< "_530]=0.70

a—30

=0.5244

a=32.622

5 Y~N(15,32)
P£z> “;15]=0.15:P(Z< “_;Sj:o.ss

a—15

=1.036

a=18.108
=18.1 (to 3 5.f)

6 Y-~ N(100,152)

a P(Y>s)=0975
P£z> S_100j=0.975:> P(z< m_100j=0.975
15 15

where m lies the same distance to the right of the mean as s does to the left

m=100 _} 960
15
m=129.4
Therefore,
s=100-29.4
=70.6

b P(Y<#)=0.10
plo< 71990 _pi0=pl25 27190 oo pf <2190 g9
15 15 15

where 7 lies the same distance to the right of the mean as ¢ does to the left

n=100 | oeo

n=119.23
Therefore,
t=100-19.23
=80.77
=80.8 (to 3 s.f.)

¢ P(s<Y<1#)=0975-0.9
=0.075

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.



INTERNATIONAL A LEVEL

Statistics 1 Solution Bank @Pearson

7 X~ N(80,42)

a i P(X>a)=0.40
P(z > “‘480}0.4:» P(z< “_480):0.6

a—80

=0.2534

a=81.0136
=81.0 (to 3 s.f.)

ii P(X<b)=0.5636
P(z < bj#j =0.5636

ﬂ20.1601
4

b =80.6404
=80.6 (to 3 s.f.)

b P(b<X<a)=0.6—-0.5636
=0.0364

8 a x=08=,-2_#_0808_,

o 0.05
b x=0792 = ;= X_# _072-08 _ ¢
- 0.05
¢ x=08l= =X # _081-08 _,,
o 0.05

x—p _ 0.837-0.8
o 0.05

d x=0837T=:z= =0.74

XM _ 154 -154
o 12

9 a x=154=:z=

=0 = P(X < 154) = ®(0)

X— M 160 -154
o 12

b x=160=z= = 0.5 = P(X <160) = ®(0.5)

¢ r=15]= s X" H _151-154

=-0.25= P(X >151) =1 —P(X <151) = 1 - ®(-0.25)

o 12
d x=140= s X—# _140-154 7
o 12 6
x=155=z= YTH 155~ 154 :L
o 12 12
= P(140 < X < 155) :P(X<155)—P(X<140):CD(%)—(D(—%)
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10a P(Z >z)=0.025= p=0.025
Using the percentage points table, p = 0.025 = z =1.96

X4
—=

b Using the formula z =

x—80

1.96 =

x—80=4x1.96
x=80+7.84

=87.84
A score of 87.8 (3 s.f.) is needed to get on the programme.

11a From the percentage points table, p = 0.15 = z =1.0364
Therefore P(Z >1.0364) = 0.15, hence P(Z < —1.0364) = 0.15, soz = —1.0364

X4
—=

b Using the formula z =

_1.0364 = X=27

x =57 =2x(~1.0364)
x=57-2.0728

=54.9272
The size of a ‘little’ hat is 54.9 cm (3 s.f.).

12a The 90th percentile corresponds to p = 0.1.
From the percentage points table, p = 0.10 = z =1.2816
By the symmetry of the normal distribution, the 10th percentile is at z=—1.2816
So the 10% to 90% interpercentile range corresponds to —1.2816 < z < 1.2816

b A ‘standard’ light bulb should have a range of life within the above range, but for N(1175, 56).

Using the formula z = 2—# with z = —1.2816:
o

—1.2816:%

x—1175 = 56 x (~1.2816)
x=1175-71.7696

=1103.2304
Similarly, for z=1.2816, x = 1175 + 71.7696 = 1246.7696.
So the range of life for a ‘standard’ bulb is 1103 to 1247 hours.
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