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Chapter Review 5

1 a b—a=5-(-2)=7, so the graph is a straight line from (—2,%) to (5,%) and 0 otherwise.

The sketch of the graph is:
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d For —2<x<5,
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So:
0 x<-2
x+2
F(x) = —2<x<S5
1 x>5
e P(35<X<55)—(5—35)><l—i
' ' 714

Note that as f(x) =0 forx > 5, P(5< X <5.5)=0

f As Xis a continuous random variable P(X = n) = 0 for any discrete number 7.
So P(X=4)=0
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o P(X>O|X<2):P(X>0mX<2)=P(O<X<2):l=
P(X <2) P(X <2) 3
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P(X>3nX>0) P(X>3) 7 2
5

B
2

2 a The area under the probability density function graph must be 1, so:
02(k—(4)=1=k=5-4=1

b P(—2<X<—1)=(—1—(—2))><1_(1_4) =%
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d Var(X)=
12 12 12

e For —4<x<l, F(x) =" ! dr:ji%dz:{ﬂ =§+§=“4
Dt B )

b— 5
So:
0 x<—4
F(x) = x;4 <<l
1 x>1
32 B=2l o gibodma=ab
_ 2
Var(1) =829 3 (h_ay’ =36
So (b—4+b)* =36 substituting for a
— (2b-4) =36
=2b-4=16
=b=24%3

b=-1=a=5rejectasb>a
So solutionis b=5=a=-1
5-1.8 32

b P(r>18)=——15_32_38 _(s53334f)
5-(-1) 6 15

4 a As10-5x0=10and 10-5x2=0

So ¥ ~ U[0,10]
b P(Y<3)=ﬂ=i=o.3
10-0 10

P(Y>3nY<75) PQB<Y<75)
P(Y <7.5) P(Y <7.5)

¢ P(Y>3|X>05)=P(Y>3|Y<7.5)=

75-0 75 15 5

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



INTERNATIONAL A LEVEL

Statistics 2 Solution Bank @Pearson

5 a The variable X has a continuous uniform distribution, X ~ U[0,20].

The graph is a straight line from (0,%} to (20,%} and otherwise 0.
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¢ The string with the mark could be the shorter piece (X < 10) or the longer piece (X > 10)
Require the shorter length of string to be > 8
If the string with the mark on it is the shorter length of string, then require 8 <X < 10
If the string with the mark on it is the longer length of string, then require 10 < X <12
So the required probability is:

P(8<X<10)uP(10<X<12)=P(8<X<12)=2io=0.2

6 a The temperature is between 28.5°C and 29.5°C, so X can be any value between —0.5°C and 0.5°C

with equal probability. So a suitable model is X ~ U[-0.5,0.5]

b P(-02<X<02)=22=C02 4,
0.5-(-0.5)
(b-a) _(0.5-(=0.5)" 1
12 12 12

¢ Var(X)=

7 a X ~U[-3,10]
The probability density function of X is:

f(x) =
=1 o
0 otherwise

b Mean=E(X)= a;b = _3;10 = 3.5 minutes
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7 ¢ For —3<x<10, F(x):r L xidt{L} _ X 3 _x+43
Sh—a o 43130 |13, 13 13 13
So:
0 x <=3
Fy =122 a0
13
1 x>10

1 5
d PG<X<10)=(10-5)x—=—
( )=(10=3)x==72

8 a The difference between the true length and the measured length could be any value between
—0.5cm and 0.5cm with equal probability. So a suitable model is X ~ U[-0.5,0.5]

02-(-02) _,,

b P(-02<X<02)= =0.
0.5—(=0.5)

¢ P(3 pipes between —0.2 and 0.2) = 0.4° = 0.064

9 a The volume can be any value between 190ml and 210ml with equal probability. So a suitable
model is X ~ U[190,210]. The probability density function is:

f(x)=
— 190<x<210
20

0 otherwise

The graph of f(x) is a straight line from (190,%) to (210,%) and otherwise 0.

J(x) A
1]
20 : :
I 1 >
0 190 210 X
bi Px<iog=20-190_8 2,4
20 20 5

ii As Xis a continuous random variable P(X = n) = 0 for any discrete number #.
So P(X=198) =0
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9 ¢ The cumulative distribution function is:
0 x <190
F(x) = x_i)% 190<x<210
1 x>210

F(Q,)=0.75=Q,=205 F(Q,)=025=Q, =195
So Q,—Q, =205-195=10

d P(X>200|X>195)=P(X>1950X>200):P(X>200)

P(X >195) P(X >195)
05 2
075 3

10a Continuous uniform distribution. The difference between the true length and the measured length
could be any value between —0.5cm and 0.5 cm with equal probability. So a suitable model is

X ~ U[-0.5,0.5]
b Normal distribution.

11a As 5b— b =4b, the probability density function is

f(x) =
—  b<x<5b
4p
0 otherwise
b E(X)=20 3

¢ Var(X) =[x f(@)de—(B(X)’ = Ebz—;dx —(3b)?

[T g 125007 1086 _16h° _ 4b’
126 |, 12 2 12 3
d P(X>10)=15_10=%

e Let the random variable Y be the number of times that X > 10 in five observations, so Y has a

binomial distribution, Y ~ B[S,%)

So P(Y =3) = N2V (L) =046 3 s.f)
3)(12) (12
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Challenge

a As @ can take any value between 0 and 2r with equal probability, a continuous uniform distribution
would be suitable, with 6 ~ U[0, 2x]

b X:r|sim9|
So E(X) = E(r/sin6]) = jj“r|sin9|2id9
7T
:é(jonsin0d0+jjn—sin8d9)
=é([—cos 6’];E +[cos 0]?)
r
- (242
-(2+2)
:zz0.6366r
T

¢ Spin the spinner 100 times and measure X each time. Take the mean of these observations and divide
2r by this value.
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