Preliminary Examination 2020: Advanced Programme Mathematics: Module 2

Memo
MODULE 2 STATISTICS
QUESTION 1
(@) P(X=x)= {(1;’)(0,4)x(0,6)1°-x ;X €{0; 125, 10} 5)
0 4 elsewhere

(b) PX>3)=1-[PX=0+PX=1D)+PX=2)+PX=13)]

v an Y Y 10" 7 10y Y7 100 VY
=1 () 09006 - (| ) 04067 -, ) 04706° -, ) 0.4*06)
=0,618 (10)
1.2
(@) np=50%x04=20>5
ng=50x06=30>5 v (2)
(b) w=20

o =/npqg = \/50.0,4.0,6 = 2V3

P(X > 15)
- with error of approximation
P(X > 15,5) v

v
15,5—20)

2\/5‘/

=P(Z>

=P(Z>-130) v

0,4032

=0,5+0,4032 v

—-1,30
=0,9032 v

(8)
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13 PX>1)=09 v
1- P(X=0)=09 v

“—P(X=0)=-01
“PX=0)=01 v

(E)(O:L)"(O,g)" =01 v

(0,6)*=01 v

log0,1
n = or use calculator
log0,6

v
n = 4,5075 ...
9)

[34]

n=5 v

QUESTION 2

E[R] = 0,2

A (=2%03)+Oxb)+(axc)+(4x01)=02 Y
—-0,6+ac+04=0,2

~ac=04..........eq1 v

Var[R] = E[R?] — (E[R])? = 3,56
2 (4x03)+(0xb)+(a’>xc)+(16x0,1) —(0,2)>=3,56 v v
1,2+ a’c+ 1,6 — 0,04 = 3,56

03+b+c+01=1 v

03+b+02+01=1v
~b=04 v (11)
[11]
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QUESTION 3

29,74+31,86

31 %=
=308 ¥

‘/ g
~ 30,8+ 1,96 (—

ﬁ) =31,86 ¥

1,96 (%

=054 v (4)

) = 1,06

sile

v Y v v
3.2 ue(30,8—1,65 x 0,54 ; 30,8+ 1,65 x 0,54)

v v
~ 1€ (29,909 ; 31,691) (6)
[10]

QUESTION 4
Hy:pu =665 vv

Hl: 'Ll < 66,5 vv Rejection area

/

g = 555=665 , o1

21,2

\/F/ Y

=-129

There is sufficient evidence at a 10% level of significance to reject the null v
hypothesis. The advertising campaign has reduced the consumption of chocolate.

(11)
[11]
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QUESTION 5
5.1
1 1
__ P(BNA) ) __ P(ANB)
P(B|A) = ) v ~ P(A|B) = ) v
1_PB) . 1 _ P(4nB)
4~ P 10 PB)
~P(A)=4x v ~ P(B) =10x v Or:
1 1
~P(ANnBY=3x v ~P(BNnA") =9V P(ANB) = P(A) =1,P(B)
P(AUB) = P(4) + P(B) — P(AB
P(S) = 1 ( ) (4) + P(B) — P(4B)
39 _i _i
o) P(&) = =2 P(B) + P(B) — == P(B)
~P(B) =03
~P(BNA)=03—-x
Simililarly:
~P(A) =0,12
061 ~P(ANB)=012—x
v
orl—13x (12)
v
52 3x+x+9%+061=1v
13x = 0,39v
x=10,03 or % 4 CA marking (4)
[16]
QUESTION 6
v v
6.1 (a) 7! =5040 (2)
(b) n(no black jersey at top and bottom) =5 X 5! x4 =2400 v Y
n(no black jersey at top) =5 x5! x 2 =1200v
n(no black jersey at bottom) =5 x5! x 2 = 1200 Vv
- totaln = 4800 , (8)
OR: n(Total) — n(B on top and bottom)
=71 —2.5!
= 4800



Preliminary Examination 2020: Advanced Programme Mathematics: Module 2

6.2 P =P(0marsheggs)or P(1 marshegg)or P(2 marsheggs)

_ DI+
(437) v

_ 1005

1081

=093 v (8)
[18]

OR: P =1 — P(all marshmellows)

(230) (207)

=1-
47
(%)
=0,93
L poq_ 20,19, 18 i
OR: P=1 7 %76 X 13 (tree diagram)
=0,93

GRAND TOTAL: 100 marks



