ALevelMathsRevision.com
Expectation and Variance of Linear Transformations of Discrete Random Variables (From Edexcel 6683)

Q1, (Jun 2006, Q4)
- (a) E(X)=3; B1
25-1
Var(X') :T:E **AG**
‘n.fzau‘(}lfjbzlz>cl+2:x%+33>cl ..... -3 =11-9=2 **AG** M1A1
Accept (55/5)-9 as minimum evidence.
(3)
(b} E(3X-2)=3E(X)-2=7
m1a1S
(2)
(c) Var(4-3x)=3Var(X)=18 M1A1
(2)
Total 7
Q2, (Jun 2007, Q7)
(a) p+q=045 Bl
> xP(X =x)=45 M1
Ip+7g=195 Al
3)
(b) Attempt to solve equations in (a) M1
q =015 Al
p =030 Al
(3)
(c) P(4<X <T7)=P(5)+P(7) M1
=02+¢g=0235 MJ
(2)
(d) Var(X)=E(X?)-[E(X)]' =274-45" M1
=715 Al
(2)
(e) E(19-4X)=19-4x45=1 Bl
(1)
H Var(19-4X) =16Var(X) M1
=16x7.15=1144 Al
(2)

—

‘otal 13 marks
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Q3, (Jun 2009, Q6)

@flo |1 |2]3 B1
Ja|2a|a|b (1)
(b) |3a+2a +a+b=1 or equivalent, using Sum of probabilities =1 | M1
2a +2a+3b=16 or equivalent, using E(X)=1.6 M1
l4a=14 Attempt to solve | M1dep
a=0.1 cao | BT
b=04 cao | B1
(3)
(©) | P(0.5<x<3)=P(1)+P(2) 3a or their 2a+theira | M1
=02+0.1
=03 Require 0<3a<1 to award follow through | A1 ft
(2)
(d) | E3X—2)=3EX) - 2 M1
=3x16-2
=28 cao | Al
(2)
) | B =1x02+4 x0.1+9 x04 (= 4.2) M1
Var (X)=“42"-16" M1
=1.64 **ojven answer** cso | Al
(3)
(f) | Var(3X—-2) =9 Var (X) M1
=14.76 awrt 14.8 A1
(2)
[15]
Q4, (Jun 2013, Q5a-c)
(a) | 3a +2b=0.7 M1
a+2a+3a+4b+5h+1.8=42 or 6a+9h=24 M1
5h=1 Attempt to solve M1
b=0.2 cao Bl
a=0.1 cao Bl
(5)
() | E(X?)=1x01+2"x0.1+3" x0.1+4’°x02+5 x02+6°x03 (=204) (*) Blcso
7 (1)
(¢) | [Var(X)=] 204 -42" [=2.76] M1
Var(5-3X) =9 Var (X) M1
=2484 or 248 (allow &' cao | Al

)
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Q5, (Jun 2012, Q1)

X ~1 0 1 2
@ || PX=x) 4k k 0 k Ml
dk+k+(0)+k=1 (Allow verify approach) | Al
6k=1 = k:é (*) Alcso (3)
(b) [E(XY)]= —4k (+0+0)+2k or —2k or —1><%+2xé M1
=—% (or —0.% Al (2)
(c) ) > ) » 4, 1
[E(X?)]=(-1)" x4k+(0+0)+2°k or 4k+4k or (-1) X #2x— (0€) | M
:% (*) Alcso (2)
(d) 2 Y=1-3X:4 1 -2 -5
4 (1 , 11
[Var(X) |=—— BV 8k —4k — Prob: 4k k 0 k M1
And E(Y) = 12k
Var(1-3X)=(-3)" Var(X) or 9Var(X) E(Y") =90k and Var(Y) =90k —144k" | \
=11 Al cao (3)
[10]
Q6, (Jun 2013(R), Q7a-e)
(@) | E(S)= 0+1x0.2+2x0.1+4x0.3+5x02 =[0.2+02+ 1.2+ 1.0] Ml
2.6 Al (2
() | E(S?)=0+1x02+22x0.1+4x03+5*x02 or 02+04+48+5 Ml
104 (%) Alceso (2)
(©) | Var(s) = 10.4—("2.6")’ M1
3.64 or 3 (oe) Al (2
(d)(i) | SE(S)—3=5x"2.6"-3, =10 MI, Al
(i) | 5*Var(S)=25x3.64, =91 M1, Al (4)
()| 55-3>8+3 = 45>6 or S>15  soneedP(S>2) M1, Al
P(S>2)=0.6 Al (3)




ALevelMathsRevision.com
Q7, (Jan 2010, Q5)

(a)

(b)

(c)

(d)

k+4k+9% =1
14k =1
k =ﬁ **glven**
P(X =2) =1-P(X =1) or P(X=2)+P(X=3)

=l-k= 13 or 0.92857...
14

EX)=1xk+2xkx4+3xkx9 or36k
36 18 4

14 7 7

Var{X)=1xk+4xk><4+9><k><91—[ 7

Var(l-X) = Var(X)

= L or 0.387755...
49

(or exact equivalent)

Cso

awrt 0.929

awrt 0.388

M1

A1
(2)
M1

A1
(2)
M1

A1
(2)

M1 M1

M1

Al

(4)
Total [10]



