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Question 1 — Worked Solution

(@)
0.1+403+k+02=1=k=04
(b)

PX>2)=P(X=3)+P(X=4)=0.4+02=0.6
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Question 2 — Worked Solution

(a)
All probabilities sum to 1:

0.1+a+b+02401=1=a+b=0.6 --(1)
P(X < 1) = 0.35:

0.1+a=0.35=a=0.25
b=0.6—-0.25=0.35
Da=025 b=0.35

(b)

P(l=X=3)=P(X=1)+P(X=2)+P(X=3)=0.25+0.35+0.20=0.80
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Question 3 — Worked Solution

(@) E(X)
E(X)=0(0.1) + 1(0.3) + 2(0.4) + 3(0.2) =0+ 0.3+ 0.8+ 0.6 = 1.7
(b) Var(X)
E(X2)=02%(0.1) + 12(0.3) + 22(0.4) + 32(0.2) =0+ 0.3+ 1.6 + 1.8 = 3.7
Var(X) = E(X?) —[E(X)]?=3.7-1.7°=3.7-2.89
0=0.81
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Question 4 — Worked Solution

(a) Valid distribution

(b) E(X) and Var(X)

_ 12422432442 _14+4+9+16 _30 _
E(X) = 10 - 10 _ﬁ_3

n_ 13423433443 _1+8+27+64 _100 _
E(X) = 10 = 10 =30 —10

OVar(X)=10-32=10-9=1
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Question 5 — Worked Solution

(Q)ERX+1)=2EX)+1=23)+1=7
(b)Var(2X +1)=4Var(X)=4(4)=16
(A)E(3—X)=3—-E(X)=3-3=0

(d) Var(3 —X) = (—=1)?Var(X) = Var(X) =4
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Question 6 — Worked Solution

(@)
E(2X—-3)=2E(X)—3=7 = 2E(X)=10
OE(X)=5
(b)
Var(3X + 1) =9Var(X) =36 =

OVar(X) =4
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Question 7 — Worked Solution

(2) CDF F(x)

F(x) 015 040 070 090  1.00
(b)
P(X<3)=F(3)=0.70
(c)

P(l<X=4)=F(4)—-F(1)=0.90-0.15=0.75
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Question 8 — Worked Solution

(a) Probability distribution
P(X=x) = F(x) — F(x-1) for each x:
X 1 2 3 4

P(X = x) 0.20 0.30 0.30 0.20
(b) E(X)

E(X)=1(0.2) +2(0.3) +3(0.3) +4(0.2) =024+ 0.6 +0.9+0.8=2.5
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(@) Find n

EX)=0*tl_5 5 pn411=10>n=9

(b) Var(X)

_n?2—-1_81-1_80_20
varlX) =745 1 12

(c) P(X > 4)

HX>M=9§E=8

® Kk Kk kK

Join students already acing their iAL exams.
Book your FREE lesson at www.eclassroom.org.uk



International A-Level Statistics 1 Discrete Random Variables

eClassroom

Question 10 — Worked Solution

(@) Show b -a=10

n = b—a+1 values. For discrete uniform:

2
Vm00=ﬂi%l=10érﬂ—1=1ﬂ)$n2=lﬂs¢n=ll

n=b—-a+1=11=b—-a=10v

(b) Findaand b

EX)=2tb_7 4 a4p=14 .. (1)

b—-a=10 --(2)
(1)+(2): 2b=24 0 b=12. (1)-(2): 2a=4 0 a=2

Oa=2 b=12
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Question 11 — Worked Solution

(a) Show k =1/18
DP=k(02+1)+k(12+1) + k(22 + 1) + k(32 + 1)

=k(l1+2+4+5+10)=18k=1 = k= 4

6ol

(b) E(X) and Var(X)
Probabilities: P(0)=1/18, P(1)=2/18, P(2)=5/18, P(3)=10/18

E(X)=O-l+1-i+2-i+3.m—0+2+10+30=_2=%

4
18 18 18 18 ~ 18 18

) 042 420,90 _112 _56
EX9)=0+7g+1g*1g =18 — 9

Var(x) =32 - (£)2=20 99 -
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Question 12 — Worked Solution

(a) Show p +3q=0.8
E(X)=0(0.1) + 1(p) +2(0.3) + 3(q) + 4(0.1) =p+ 0.6 +3g+0.4=p+3qg+1=1.8
= p+3g=0.8v
(b) Find p and g

>p=1: 0.1+p+0.3+g+0.1=1 0 p+g=0.5...(1)
p+39=0.8 ...(2)
(2)-(1): 2g=0.3 O g=0.15, p=0.35

Op=0.35 qg=0.15
(c) Var(X)

E(X?)=0+4+0.354+12+1.35+1.6=4.5

Var(X)=4.5—(1.8)2=4.5—3.24=1.26=g_(3)
(d)
E(3X—2)=3(1.8)—2=5.4—2=3,4=15_7
Var(3X 2)—9Var(X)—9><50 50 11.34
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(@ Showa+3b=1.1

E(X)=a+0.44+3b+08+05=a+3b+1.7=2.8

=a+3b=1.1v

(b) Findaand b

>p=1: a+0.2+b+0.2+0.1=1 0 a+b=0.5...(1)
a+3b=1.1...(2)
(2)-(1): 2b=0.6 O b=0.3, a=0.2

Da=02 b=0.3

(c) Var(X)

E(X?)=02+4+08+27+32+25=9.4

Var(X)=9.4—(2.8)2=9.4-7.84=1.56 = %

(d) P(X > E(X))
E(X)=2.8, S0 P(X>2.8)=P(X=3)+P(X=4)+P(X=5)

=03+02+0.1=0.6
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