IB Questionbank Maths SL

PROB NON CALC ANS SL

0 min
0 marks
4 2
a PK=2)=—| == Al N1 1
(&) PK=2) 14( 7)
() PX=1)=_ (A1)
14
k2
PX=k = — Al
X=K " (A1)
setting the sum of probabilities = 1 M1
2
e.g.i+i+k— =1,5+%=14
14 14 14
k* _ 9
k2 = 9| accept— = — Al
14 14
k=3 AG NO 4
(c) correct substitution intE(X)=2xP(X =X) Al
eg.l 1 +2 4 +3(3
14 14 14
E(x)=3—6(=§ Al N1 2
14\ 7

[7]



(b)

(©

(ii)

(i)

(ii)

P(first takes only music)% = (seen anywhere)

P(second takes only art{——5 (seen anywhere)

s=1

evidence of appropriate approach

e.g.21-16, 12 + 8 4 =15
q=>5

p=7,r=3
.\ .5
P(art|music) =§

METHOD 1

P(art) = 12 [: Ej

16\ 4

evidence of correct reasoning

3 5
eg. 2z
92738

the events are not independent

METHOD 2

P(art) x P(music) =29?66(: gj

evidence of correct reasoning

128 . 5
eg.—x—#_—
16 16 16

the events are not independent

evidence of valid approach

P(music and art)=££= lj

240\ 80

Al N1

(M1)

Al N2

Al1A1 N2 5

A2 N2

Al

R1

AG NO

Al

R1

AG NO 4

Al

Al

(M1)

Al N2 4

[13]



(@ () nOoo.1 Al N1

(i) mO00.2,p00.3,q000.4 AIAIAL N3 4

(b) appropriate approach

e.g.PB)=1-PB), m+q,1-0+p) (M1)
P@B)=0.6 Al N2 2
(6]
@ (@@ p=0.2 Al N1
(i) g=0.4 Al N1
@iy r=0.1 Al N1
2
(b) P@A|B)= 3 A2 N2
- 0.2
Note: Award Al for an unfinished answer such—gg.
(c) valid reason R1
e.g% #0.5,0.35£0.3
thus,A andB are not independent AG NO
(6]
@ (@) 7 Al N1
24
(i)  evidence ofmultiplying along the branches (M1)
2. 51 7
g. —X—,=—X—
3 83 8
adding probabilities of two mutually exclusive paths (M1)
1.7 2 .3\/(1 1 2.5
€.0.| =X— |+]| =X= || =x= [+]| =x=
3 8 3 83 8 3 8
PG:)=E Al N2

24



(b)

(©)

(d)

(a)

(b)

(i)  recognizing this is | F)
7 13

©9 22" 2

1691}
312\ 13

X (cost in euros)

P (X)

ol | o
Olh | w
olh | o

correct substitution into Kf formula

e.qg.0 xl+3x£’+6xﬂ 1_2+£1
9 9 9 9

E(X) = 4 (euros)

o
I
ol s

multiplying along the branches
1.1 12

e.g.—x—, —
J 5 4 40
adding products of probabilities of two mutualkckisive paths

11431 12

e.g.—X—+—X— —
954582040

_1a_7
PE) = 40( 20)

(A1)
Al
(M1)
A2 N3
A2A1 N3
(M1)
Al N2
[14]
Al N1
(M1)
(M1)
Al N2



(c) appropriate approach which must inclédémay be seen on diagram) (M1)

M donotacceptM
P(B) P(B)
4 3
X
20
14\ 7
[7]
(@ P@)=— Al N1
11
(b) P(B|A):3 A2 N2
10
(c) recognising that (N B) = P@A) x PB | A) (M1)
correct values (A1)
e.g.PANB)= i><3
11 10
PANB) = =
110
Al N3
(6]
(a)
3,9 | 49 59
3,10 | 4,10 | 5,10
3,10 | 4,10 | 5,10
A2 N2
(b) 12,183, 14, 15 (accept 12, 13, 13, 13, 14,184 15, 15) A2 N2

(© P(12) =%. P(13) =§. P(14) =§. P(15) =§ A2 N2



(d)

(€)

(@)

correct substitution into formula for X)(

e.g.E(9 =12 ><£+13><§+14><§+15><g
9 9 9 9

123
E@©= ="
®) 5
METHOD 1

correct expression for expected gaidHpr 1 game

e.g.EXSO—§XSO
9 9

EA :5_0
9

amount at end = expected gain for 1 game x 36
= 200 (dollars)

METHOD 2

attempt to find expected number of wins and losses

4 5
e.g.—x36—x36
g 5 69

attempt to find expected gain@&)(
e.g.16 x 50 — 30 x 20
E(G) = 200 (dollars)

appropriate approach
e.g.tree diagram or a table

P(win) = PH N'W) + PA N W))
= (0.65)(0.83) + (0.35)(0.26)
= 0.6305 (or 0.631)

Al

A2 N2
(A1)
(M1)
Al N2
(M1)
(M1)
Al N2
[12]
(M1)
(M1)
Al
Al N2



10.

11.

(b)

(@)

(b)

(©

(@)

evidence of using complement
e.g.1 —p, 0.3695

choosing a formula for conditional probability
PW'nH
e.g.PH|wW)= PW'n H) , )
PW’)
correct substitution

g (065)(017) (: o.1105J
" 0.3695 0.3695

P(home) = 0.299

Note: Award Alfor vertical line to right of mean, Al
for shading to right ofheir vertical line.

evidence of recognizing symmetry

e.9.105 is one standard deviation above the meahisone standard
deviation below the mean, shading the corresporutng

105 - 100 = 100 4
d=95

evidence of using complement
eg.1-032,1p

P <X < 105) = 0.68

(i)  evidence of substituting intgA [0 B) = n(A) + n(B) —n(A N B)

e.g.75 + 55 - 100, Venn diagram
30

(i) 45

(M1)

(M1
Al
Al N3
A1Al N2
(M1)
Al N2
(M1)
Al N2
(M1)
Al N2
Al N1

(8]

[6]



12.

(b)

(©

(d)

(@)

() METHOD1

N2

N2

N2

N2

evidence of using complement, Venn diagram (M1)
e.g.1-p, 100 - 30
707 AL
100\ 10
METHOD 2
attempt to find P(only one sport), Venn diagram 1M
25 45
9.+ —
100 100
Y Al
100\ 10
(i) 45 (=3 A2
70\ 14
valid reason in words or symbols (R1)
e. g.P(A N B) = 0 if mutually exclusive, (N B) if not mutually exclusive
correct statement in words or symbols Al
e.g.PANB)=0.3,PALT B)#P®A) + PB), PA) + PB) > 1, some
students play both sports, sets intersect
valid reason for independence (R1)
e.g.P@ANB) = PA) x PE), PB|A) = PB)
correct substitution Al1A1

3075 55 30,75

e.g. ; —
100 100 100 55 100

N, MW

i P8 Al N1

(i) PR = Al N1

N3

[12]



(b)

(©

(d)

(ii)

(ii)

Al

3 Al
4
PX=23)
= P (getting 1 and 2) 2 X 3 Al
4 4
-3 AG
16
P(X=2) =1 X L + 3 (orl—ij (A2)
4 4 4
- 13 Al
16

X 2 3

PX=9 | 13 3

16 16
A2
evidence of using B{) = > xP(X =x) (M1)

13 3

EX)=2— [+3 — Al
=434z =
Al

= 3—5 = 23
16 16

N1

N1

NO

N2

N2

N2



(e) win $10= scores 3 one time, 2 other time

13 36 (seen anywhere)

P(3)X P(2) :1_6 X 1—

evidence of recognizing there are different waywiohing $10

13_3
e.g.P(3)x P(2) + P(2x P(3), ZKEXE}

36, 3,36, 3
+ + +
256 256 256 256

P(win $10) = > (=32
256 128

13. (@ (i) correct calculation

9 5 2 4+2+3+3
20 20 20° 20

P(male or tennis) A2 =§
20\ 5

(i)  correct calculation
6 .11 3+3

e.g. : )
J 20 20 11

P(not football | female) =191

(b)  P(iirst not football) %, P(second not football) %—g

P(neither football) A1, 10
20 19

P(neither football):lﬁ) _11
380 \ 38

14. (a) evidence of usingp; =1
correct substitution
e.0.10¢+ 3k +0.6=1, 1€ +3*-0.4=0
k=0.1

(M1)
Al

(M1)

Al N3

[16]

(A1)

Al N2

(A1)

Al N2

Al

Al

Al N1

[7]

(M1)
Al

A2 N2



15.

16.

(b)

(@)

(b)

(©

(@)

(b)

evidence of using Kj =Y pi;
correct substitution
eg.-1x0.2+2x0.4+3x0.3
E(X)= 1.5

evidence of binomial distribution (seen anysghe

1
e.g.X 8(3, Zj

3
=3 (= 075
mean 4( )

e (2

_ o) = _9
P(X=2)=0.141 [_ 64}

evidence of appropriate approach
e.g.complement, + P(X = 0), adding probabilities

o _ 27
P(X = 0) = (0.75§ (_ o.422,aJ

- _37
P(X>1)=0.578 (_ 64)

PANB)=PA) x PB) (= 0.&)

(i)  evidence of using A(O B) = PA) + PB) - PA)P(B)
correct substitution
€.0.0.80=0.6 x— 0.6, 0.2 = 0.4
x=0.5

(i) P(ANB)=0.3

(M1)
(A1)

Al

(M1)

Al

(A1)

Al

(A1)

Al

Al
(M1)
Al

Al

Al

N2

N2

N2

M1

N2

N1

N2

N1

[7]

[7]



()

17. (@)

(b)

valid reason, with reference toA( B)
eg.PANB)#0

(i)  number of ways of getting= 6 is 5

P(x:a):si6

(i)  number of ways of gettin > 6 is 21

P(X > 6) =§—;[=1—72j

(i) P(X=7K>5)= 2—66 [z 1—3;)

evidence of substituting into X\ formula
finding PX < 6) = ;—g (seen anywhere)

evidence of using &{) = 0
correct substitution

e.g. {ijﬂﬂz—lj—k(gj =0,15+21-1R=0
36 36 36

36
k== (=36
1o 39

18. METHOD 1

@)

(b)

c=10
1.12x10=11.2
11.2 + 100
x=111.2

100 -11.2
= 88.8

R1 N1

(A1)

Al N2

(A1)

Al N2

A2 N2

(M1)

(A2)

(M1)

A2

Al N4
(A1)
Al
(M1)
Al
(M1)
Al

N2

N2

[6]

[13]

[6]



10.

20.

METHOD 2

@)

(b)

(@)

(b)

(©

(a)

(b)

o=10
Evidence of using standardisation formula

x—100 _ 112

x=111.2

100-x _ 112

x=88.8

For summing to 1
1 2 1
e.g.—+—+—+x=1
5 5
3

X= —
10

For evidence of using K) = > x f (X)
Correct calculation

e.g. 1><1+ 2><g+3><i+4><i
5 5 1 10

E(X) = f—g (= 25)

1.1
10 10

100

Evidence of using the complemeng.1 — 0.06

p=0.94

For evidence of using symmetry
Distance from the mean is 7
e.g.diagram,D = mean — 7
D=10

(A1)

(M1)

Al

Al

Al

Al

(M1)

Al

(M1)
Al

Al

(M1)

Al

(M1)

Al

(M1)
(A1)

Al

N2

N2

N2

N2

N2

N2

N2

[6]

[7]



21.

22,

(©

(a)

(b)

(@)

(b)

P(17 <H < 24) = 0.5 - 0.06
= 0.44

E(trees) = 200 x 0.44
=88

3
()  Attempt to find P(8) = (%j
-1
27

(i)  Attempt to find P(H, 1T)

()  Evidence of usingp [%XIZJ
expected number of heads = 4
(i) 4 heads, so 8 tails

E(winnings) =4 x 10 — 8 x 6 (= 40 — 48)
=-%$8

Nlw

PAOB)=PQA) +PB)-PAN B)
PANn B)=PQA) +PB)-PALOB)

2 3 7
= —4 ———
5 4 8
-1 0275
40

Al

(M1)

Al

Al

(M1)
Al

(M1)
Al

(M1)

Al

(M1)

Al

Al

(M1)

Al

(A1)

(M1)

Al

N1

N2

N2

N2

N2

N2

N1

[9]

[10]



23.

24.

(©

(@)

(b)

(©

(@)

(b)

(©

11
_P(AnB) | _40
Pel B = PB) | 3
4
11
= — (0.367
55 (0:367)
46
— |=0474
97 ( )
13
— (=0255
51( )
59
— (=0608
5 ( )
19
— (=015
120( @

35— (8 + 5 + 7)(= 15)

ProbabilityZE 3.1
120

Number studying = 76
Number not studying = 120 number studying = 44

Probability =ﬂ = 1 = 0367
120\ 30

Al
Al N1
AIA1 N2
AIAl N2
A2 N2
Al N1
(M1)
Al N2
(A1)
(M1)
Al N3

[6]

[6]

[6]



25. (a)

3/9 A
A
4710 6/9
E— B
4/9 A
6/10 —
B
5/9
T B
A1A1A1 N3
(b) (ixﬁ +(£xﬂ M1M1
10 9) (10 9
_48(8 ,0533 Al N1
90 \15
(6]
26. (a) Forsummingto 1 (M1)
eg0.1+a+03+b=1
a+b=0.6 Al N2
(b) evidence of correctly using(X) =Z x f(x) (M1)
eg0x0.1+1xa+2%x0.3+3xb 0.1+a+06+d=15
Correct equation0 &+ 0.6 + =15 a+3=0.9) (A1)
Solving simultaneously gives
a=045 b=0.15 A1A1 N3
(6]
27. (a) Independent> P(An B) = P@A) x PB) (=0.3x0.8) (M1)

=0.24 Al N2



(b) PADB)=PA +PE)-PANB)

(=0.3+0.8-0.24) M1
=0.86 Al N1
(c) No,with valid reason A2 N2
egPANB) # Oor PALO B) # P@) + P®) or correct
numerical equivalent
(6]
28. (a) Forusing) p=1 (0.4 +p+ 0.2+ 0.07 +0.02 = 1) (M1)
p=0.31 Al N2

(b)  For using BY) = > xP(X =x) (M1)

E(X) = 1(0.4) + 2(0.31) + 3(0.2) + 4(0.07) + 5(0.02) 1A
=2 A2 N2
(6]
20
29. (a) PPLC)= Al
@ Pro) 20+40
-1 Al N1
3
30
b) PEOC)= Al
() PEC) 30+60
-1 Al N1
3
(c) Investigating conditions, or some relevant gkations (M1)

P is independent dof, with valid reason Al N2
eg P(PLC) = PPLC), PPLC) = PP),

20 50 _ 60

=T T x——

150 150 150 (ePPn C)=PP)*PC)

[6]



30. (a) Adding probabilities
Evidence of knowing that sum = 1 for probabilitgtdibution
eg Sum greater than 1, sum = 1.3, sum does not équal

(b) Equatingsumto 13+ 0.7 = 1)
k=0.1

© @ Px=0)=2"2

(i)  Evidence of using {> 0) = 1- PX=0)
( 4 5 10)
or—+—+—

20 20 20
_19
20
31. (a)
3
T R
M
1
3
2
5
2 R
10
2
3
N
8
10 G

(M1)
R1

M1
Al

(M1)

Al

(M1)

Al

Al1A1A1

N2

N1

N2

N2

N3

(8]



32.

(b)

(©

(@)

—EXE:E
0) P(l\/landG)—3 5( T
ii —lxg Exﬁ
(i) P(G)—5 5+3 T
=£)(=g=0667j
1 3
2
_PMnG) 15
(iii) P(M|G)—W—?
3
=%or02
2.1
PR=1-373

Evidence of using a correct formula

E(win) = 2xl+5xg 0r2x1x§+2x_x_+5x—x—+5x—><—
3 3 35 3 10

12 60
=%$4 |accept—, —
( P 15}

For attempting to use the formulaER( F) = PE)P(F))

Correct substitution or rearranging the formula

EnF)

PFLPF)=F%WE) PE)

wIinN

3

PO = 5

wINwl -

Al N1
(AL)(AL)
Al N3
(AL)(A1)
Al N3
(A1)
M1
Al
Al N2
[14]
(M1)
Al
Al N2



(b)  For attempting to use the formula®R{ F) = PE) + PF)

Attempt to set up sample space,

Any correct representation with 16 pairs

- (PEnF)
2.1 1
PEOF)=—-+=-=
E0F 3 2 3
5
= —(=083
> (- 0833
33. (@ ()
eg 11 21
12 22
1,3 23
1.4 24

[

w

3,1
3,2
3,3
3,4

4,1
4,2
4,3
4,4

kS

)

R

(M1)

Al

Al N2

[6]

(M1)
A2 N3

Al N1

(b)
X 0 1 2
POC=X o 6 1
16 16 16

A1A1A1 N3



(©

(@)

(b)

Evidence of selecting appropriate formula fO<E
2

egE(X) = Y xP(X=x), E(X) =np
0

Correct substitution

egE(X):OxJ%+1x£+2xi,E(X):2x%

16 16
s- 4}

Using EX) = ixP(X =X)

ituti = i + ﬁ + 1
Substituting correctz(X) = 0 x 10 1x 10 2% 16

-8
=10 (0.8)
(i)
3
T _~R
2 /NN
6
e
4
2 5~ R
6
G
1>c
5
Note: Award (A1) for each complementary pair of
probabilities,
4 2 3 2 4 1
= £, =Zand£,Zand=.
[ 6and6,5an 5,5an 5

(M1)

Al

(M1)

Al

Al

A1A1A1

N2

[10]



35.

(i) P(Y=0)=2xi=2

_ 16

30

Piy=2)=4x3-12

For forming a distribution

y 0 1 2

_ 2 16 12

PY = 2 16 12
=y) 30 30 30

(c) P(BagA) =% (: %)

P(BagA B) =4 (: %)

For summing X n RR and PB n RR

Substituting correctly RR = % X %) + % x %

- 27(3
" 90 (10’0'3)

(d)  For recognising that P(1 o8 = PAIRR = P(AnRR
P(RR
_1.27
30 90
=3 (1
=57 (9 ,0111)

Total number of possible outcomes = 36 (may bie aagwhere)
(@ PE)=PQLIF P(2,2r P(B,3) P(4,4) PGB P(6,6)

Al

M1

Al

(A1)

M1 5

(A1)

(A1)

(M1)

Al

Al 5

(M1)

Al

Al 3

(A1)

(A1) (C2)

[19]



(b)

(©

P

(F)=P(6,4% P(5,5r P(4,6)

P(EDF)=PE)+ PF ) PEnF)

1
PENF)=—
( )36

6 3 1

PEDF)=—+> - (:ﬁzg,o.zzzj

(ii)

(i)

36 36 36| 36 9

35 1
P(year 2artyf—=| == 0.16
S ):210 (6 }

No (the events are not independent, or, they dependent)
EITHER

P(An B)=P(A)x PB) (to be independent)

OR
P(A)=P@ B) (to be independent)

35
PA B)=—>
“B) 100
8,3
21" 100

(A1) (C1)

(A1)

(M1)(A1) (C3)

[6]

(A1) (N1)

(A1) (N1)

(A1) (N1)

(M1)

(A1)

(A1)

(M1)

(A1)

(A1)



OR

P®)=P@| A) (to be independent)

(M1)
100( _ 10
PB)=—|=—=0.476/,PB| A)=— Al
()210[21 j(BI)O (A1)
35, 100 (Al) 6
80 210
Note: Award the first (M1) only for anathematical
interpretation of independence.
(b)  n(history)= 85 (A1)
. 50_(10
P(year 1 historyy —=|-—= 0.58 Al 2
(vear | V¥ o5 (17 }3 (ALEN
© [110>< 100)4_( 100 113( 2x_119_13@ (M1)(AL)(AL)
210 209 210 20 210 2
200
0.50 A1)(N2) 4
399( ) (A1)(N2)
[12]
13) (12)(11) (10
37.  Correct probabilitie — == Al)(A1)(A1)(Al
posamef 2] (12) (1219 —
L 13 12 11 _10
Multiplying | —x—x—x— M1
Py 9[24 23 22 21} MD
. 17160( _ 65
P(4 girls) =—— =——=0.0673 Al) (C6
(4 girls) 255024L 966 j (A1) (Ce)

[6]



38. Forusing PAOB)=PA) +PB)-PAN B)

Let P@A) = x then PB) = 3
P(An B) = P@) x 3PA) (= 3¢)
0.68 =x + X - 3%°

3% -4x+0.68=0

x=0.2 (x = 1.133, not possible)

P@B) = Xx=0.6

39. (a)

i -1.4(-4
() () P(RNS—g 5( s

ii = 1xﬂ gxl

W PO=35%37

= 13 < 0.433)
30

4
iy PR|I9=1

o1

Bl 85

(= 0615

= 0.267)

(M1)

(A1)
(A1)

(A2)
(A1) (C6)

(A1)(A1)(AL)

(A1) (N1)

(A1)(A1)

(A1) (N3)

(A1)(A1)

(A1) (N3)

[10]



40. (a)
(b)
(€)
41. (a)

PALOB)=PQA) + PB)-PAN B)

PAnB)=1+3-7
248
_3
8
3
P(ANB)| g
PAIB) = -8
alB)= "pg |73
4
_1
2

Yes, the events are independent
EITHER

PAIB) = PQ)
OR

PAn B) = PAPE)

‘OOI\J

‘OOlI—‘

‘-bll—\

‘mloo ‘Aloo

‘mlm

(M1)

(A1) (C2)

(M1)

(A1) (C2)

(A1) (C1)

(R1) (C1)

(R1) (C1)

(AL)(AL)(AL)(ALl) 4

Note: Award (A1) for the given probabiliti{%,%,é) in the

correct positions, and (Al) for eatiold value.

[6]



42.

(b)

(©)

(@)

(b)

(©

Probability that Dumisani will be late +;s X % + 1 X 3

8 5
= 47 (0.294)
160

PWnL)
P(L)
1

P(VVﬂ L):gxz

PWIL) =

47

P =

© 160
’
_ 32
PWIL) = 32
WwlL) a7
160

- 352 0.745)
47

1_20(:_1= 0,33%
360\ 3

90+120/ _ 210:—7=0.583
360 360 12

1
0 (= 3. 0.429} Accept+
210\ 7 =

(AL)(AL)

(A1)(N2)3

(A1)

(A1)

(M1)

(A1) (N3)

(AL)(A1) (C2)

(A2) (C2)

(AL)(AL) (C2)

[11]

[6]



(@)
0.9

Red
0.4
0.1
0.8
i Yellow
0.2

() (@) 0.4x0.9
=0.36
(i) 0.36+0.6< 0.8 £ 0.36 0.48)

=0.84

P (redn grows)

(iii) P (grows) (may be implied)

Does not grow

Does not grow

(A3) (N3) 3

(A1)
(A1) (N2)
(A1)

(A1) (N1)

(M1)

(A1)

(AL)(N2) 7

[10]



(@ Independent (1) (C2)

(b)  Mutually exclusive (M) (C2)
(c) Neither (N) (C2)

Note: Award part marksif the candidateshowsunderstanding

of | and/orM

eg | PAn B)=PAPE) (M1)

M PALDOB)=PA) +PEB) (M1)
(6]
(@)
u(88)
E(32) H(28)

39
n(EOH)=a+b+c=88-39=49 (M1)
n(EOH)=32+28-b=49

60 -49b=11 (Al)
a=32-11=21 (AL)
c=28-11=17 (A1) 4

Note: Award(A3) for correctanswerswith no working.

11_1

®) O PEnH)=22=7 (A1)

(H0E)  gg

) _PH'nE)_gg
(i) PHTE)= ME) 32 (M1)

88

_21
_32( 0.656) (A1)
OR

Required probability -—-2—; (A1)(A2) 3



56x55%x54
P(none in economics) =—————
88x87x86

=0.253

© 0

Notes: Award(MO)(AO)(Al)(ﬁ)for(ggj = 0.258.

56x55x54

Award no marksfor .
88x88x88

(i) P(atleastone) =1 - 0.253

=0.747

(32 56 55} 32 31 _30
3| =x—x==

T x——

88 87 86

32,31 56),
88 87 86

=L <=1

12 11\ 22
= Su(=5)
12 11\ 33

P (same colour) = P(RR) + P(YY)
31
= —(=0.470,3s
66( f)

74

7 2 5 2
Note: AwardC2for | —| +| —| =—.
12 12 144

@ P :i—g (= 0.957 (3 sf))

(M1)(A1)

(A1)

(M1)
(A1)

(M1)

(Al) 5
[12]

(M1)(A1)

(MI)(A1)

(M1)
(A1) (Ce6)

[6]

(A2) (C2)



(b)

21
24
R
22
25
3
25
G

OR
P =P (RRG) + P (RGR) + P (GRR)

22 .21 3 22 3 21,63 _22_ 21
X —=x X— X~ — X —— X —

25 24 23 25 24 23 25 24 23

693
=—— (0301 (3s
2300 ( (3 50)

etc

&leo

(M1)
(M1)

(M1)(A1)

(A1) (C4)

[6]



48.

Sample space ={(1, 1), (1, 2) ... (6, 5), (6, 6)}

(This may be indicated in other ways, for examalgrid or a tree diagram, partly or fully

completed)
1
Z
?
o
, Z5
3
4
5
6
(@) PG<8)=6+5+4+3+2+1
36
-
12
OR
7
PES<8)=—
S<8) 12
(b) P (atleast one 3) 1riv6+i+l+]
36
_u
36

OR

P (at least one 3) =1—1
36

P(atleastone3n S<8)

(c) P (atleast onel < 8) = P(S > 8)

s
"12
1

3

(M1)

(A1)

(A2)

(M1)

(A1)

(A2)

(M1)

(A1)

(A1)

[7]



49.

50.

51.

(@ PAOB=PA+PE-PANB=PANnB=PAH+

P® -PAOB) (M1)
_3,4_6 (M1)
11 11 11

-1

0 (0.0909) (A1) (C3)
(b)  For independent events, R{ B) = P @) x P (B) (M1)

3,4

“11 11 (A

_12

=1 (0.0992) (A1) (C3)

(6]
P(different colours) = 1 — [P(GG) + P(RR) + P(WW)] (M1)
:1_[1_0x3+2x3+£xij (Al)
6 25 26 25 26 25
_, (20
-1 [650} (A1)
_ 44 _
= 65( 0.677, to 3 sf) (A1) (C4)
OR
P(different colours) = P(GR) + P(RG) + P(GW) + FgY# P(RW) + P(WR) (A1)
_10,6), (10 10
- 4(26 25) * 2(26 25} (AL(AL)
_ 44 (= 0.677, to 3 sf) (A1) (C4)
65"
[4]

(@ s=7.41(35sf) (G3) 3

(b)
Weight () \ W< 85 \ W< 90 \ W< 95 \ W< 100 \ W<105 | W<110 | W<115

Number of

5 ‘ 15 ‘ 30 ‘ 56 ‘ 69 ‘ 76 ‘ 80
packets

(A1) 1



52.

(©)

(d)

(€)

(@)

()  From the graph, the median is approxima@s.

Answer: 97 (nearest gram). (A2)
(i)  From the graph, the upper or third quartil@gproximately 101.2.
Answer: 101 (nearest gram). (A2) 4
Sum = 0, since the sum of the deviations froenhean is zero. (A2)
OR
_ W,
D W W)= W —[SO%J =0 (M1)(A1) 2

LetA be the eveniV > 100, andB the event: 85 ¥/ <110
P(An B)

P(ACB) = M1
(ACB) @) (M1)
20
PANnB)=— Al
( 20 (A1)
71
® 20 (A1)
P(AB) = 0.282 (A1)
OR
71 packets with weight 85W < 110. (M1)
Of these, 20 packets have weigtit> 100. (M1)
Required probability =§—cl) (A1)
=0.282 (A1) 4
Notes: Award (A2) for a correct final answer with no
reasoning.
Award up to (M2 for correct reasoning or method.
[14]
U
B
A

(A1) (C1)




53.

(b)

(©)

(@)

(b)

(©

(@)

(b)

n(A O B) =n(A) +n(B) —n(A n B)

65 =30 + 50 -A(A n B)

= n(A n B) =15 (may be on the diagram)
nBn A)=50-15=35

n(Bn A) _ 35
nU) 100

PB N A) = =0.35

0.4

0.6 0.5

0.5

P®B) = 0.4(0.6) + 0.6 (0.5) = 0.24 + 0.30

=0.54
pclpy = PENC) _024_4 144 3h
P(B) 054 9
Males Females Totals
Unemployed 20 40 60
Employed 90 50 140
Totals 110 90 200

Note: Award (Al) if at least 4 entries are correct.

Award (A2) if all 8 entries are correct.

: 40 1
i P(unemployed female) =—— ==
(i) ( ploy ) 500" &

(M1)
(A1) (C2)

(A1) (C1)

[4]

(Al) (C1)

(M1)
(A1) (C2)

(A1) (C1)

[4]

(A1)



55.

56.

(i)  P(male | employed person):g -2

9

140 14
(a)
Boy Girl Total
TV 13 25 38
Sport 33 29 62
Total 46 54 100

100

(b) P(TV|Boy) = i—z (= 0.283 to 3 sf)

(@)

(o]

olo

Notes: Award (A1) for numerator and (A1) for denominator.

Accept equivalent answers.

6
1
6
6
S
6 not 6
6
1
6
not 6
S
6
not 6

(A1)
[4]
(A1) (C2)
(A2) (C2)
[4]

1
6,6 36
5
6, not 6 36
5
not 6, 6 36

25
not 6, not 6 36

(M2) (C2)

Notes: Award (M1) for probabilities%,g correctly entered on

diagram.

Award (M1) for correctly listing the outcomes 6,66not 6; not
6, 6; not 6, not 6, or the corresponding probakakt



57.

58.

(b)  P(one or more sixes) (%X— +=Xx—+—%xX=o0or

(a)

2

®) @) nAnB)=2

(i) P(AnB)= 336(0%3} (allow ft from (b)(i))

(c) n(An B)# 0 (or equivalent)

_3_5 = Z = i = 1

p(Red) = 208 p(Black) 6735
) N 8\ 1 1 7 7
(@ (@) p(one black) _[J(gj (5}
=0.393 to 3 sf

(i)  p(at least one black) = 1pfnone)

oot

=1-0.344
= 0.656

(M1)

(A1) (C2)

(A1) (C1)

(A1) (CD)

(A1) (CI)

(R1) (C1)

(M1)(A1)

(A1) 3

(M1)

(A1)

(A1) 3

[4]

[4]



59.

(b)

(@)

(b)

400 draws: expected number of blacké—él—o

=50

p(AnB)=06+08-1

=04

pCAOCB)=p(C(An B)=1-0.4
= 0.6

(M1)
(A1) 2
(8]
(M1)
(A1) (C2)
(M1)
(A1) (C2)



