Further Statistics 1 SolutionBank

Discrete random variables 1D
1 a Rearrange the formula ¥ =4X — 6 to get an expression for X in terms of Y-

Y=4X-6 gives

Y 3] LI
2
x 2+
4 2 2
b Var(X)= Var{%+%} = {%} Var(Y)

=i><32:2
16

¢ Standard deviation =/ Var(X) = \/5 =1.4142 (4 d.p.)

2 a Rearrange the formula get an expression for X in terms of Y-

2Y =4-3X
3X=4-2Y
A2y
3
x=2_2y
33
4 2\ 4 2
B(X)=E| ——2y|=2_ZRy
(X) [3 3) 3 30
4 2
T _Z2p=2
3 3( )
(4 2v) ( 2)
b Var(X)=Var| =21 | =| == | Var(Y
wo0=vil 35 (3] s
=i)(9=4
9

¢ Var(X)=E(X?)-(E(X))
So E(X?)= Var(X)+(E(X))’
=44+2°=8§
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3 Rearranging the formula for Y to get an expression for X gives:

yr_ 3
2 2
Yy 3) 1 3
E(X)=E| ——2|==E()-=
(£ (2 2) P
I NI Y
277 2 2 4

E(X)=2XxP(X =x)=2.5
03+2a+3b+4x02=2.5
2a+3b+1.1=2.5

2a+3b=14 1
YP(X=x)=1
So003+a+bh+02=1
a+b=0.5 (2)

2x(2) = 2a+2b=1 (3)
MH-3) = b=04
From (2) a+04=0.5=a=0.1

Solution:
a=0.1 b=04

4 a The probability distribution of Y is:

y 1 0 -1
P(Y=y) a b 0.3

EY)=a+0xb-1x03=a-0.3

Asa+b+03=1,0<a<0.7

maxa=0.7=E({l)=04

mina=0=E({Y)=-0.3

So range of possible values for E(Y) is —0.3<E(Y)<0.4
b E(Y)=0.2gives02=a-03=a=0.5

As probabilities sum to 1:
a+b+03=1=5b=1-03-0.5=0.2
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5 a The probability distribution of Y is:

y 1 0 1 4 9
P(Y=y) a b c b a

The sum of probabilities sum to 1, so:
a+b+c+b+a=1

=2a+2b+c =1 (1)
E(Y)=2.4, so:
Ixa+0xb+1xc+4b+9a=2.4
=a+c+4b+9a=24

= 10a+4b+c=24 (2)
P(Y>2)=P(Y =4)+P(Y =9), and as P(Y >2) =0.4, this gives:
a+b=04 3)
b Multiply equation (3) by 2:
2a+2b=0.8

Subtract this equation from (1), gives ¢=0.2

Substitute ¢ into equation (2):
10a+4b+0.2=24
10a+4b=2.2 4

Multiply equation (3) by 2:
10a+10b=4
Subtract equation (4) from this equation:

6b=4-22=5b=03

Substitute b and ¢ into equation (1):
2a+2x%x03402=1=a=0.1

Solution: a=0.1, b=0.3, ¢=0.2

¢ Use the values found in part b to find the probability distribution for 2X + 3 and Y:

x 2 1 1
2x +3 1 3 5

y 1 0 1

P(Y=y) | 0.1 0.3 0.2 0.3 0.1

From the table P(2X +3<Y)=P(X =-2)+P(X=2)=0.1+0.1=0.2
Alternatively note that 2X +3<Y =2X +3< (X +1)

So 2.X +3< X* +2X +1, which simplifies to X* > 2

So P2X+3<Y)=P(X*>2)=2a=02
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6 a E(Y)=E(1-2X)=1-2E(X)
So-5.6=1-2E(X)
2E(X) = 6.6

E(X)=3.3

Alternatively:
Y=1—2X:>X:l—z
2 2

1Y) 1 1
E(X)= E[E—E] =~ E(N)=05-(-28)=33

b The sum of probabilities sum to 1, so:
at+a+a+b+b+c=1

=3a+2b+c =1 (1

E(X) = 3.3, from part a, so:
Ixa+2xa+3xa+4xb+5xb+6xc=3.3
= 6a+9b+6c=3.3

=2a+3b+2c=1.1 (2)

P(Y £-5)=0.6 and as P(Y < -5) = P(X > 3), this gives:
a+2b+c=0.6 3
c H-3) = 2a=04, a=02
2x(3) = 2a+4b+2c=12 (4)
4)-(2) = b=0.1

Substitute @ and b into equation (3):
02402+¢c=0.6=c=0.2

Solution:
a=0.2, b=0.1, ¢c=0.2

d X>5+4Y=>X>5+1-2X asY=1-2X
=3X>6=>X>2

So P(X>5+Y)=P(X>2)
=a+2b+c=02+2x0.1+0.2=0.6
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