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3 a X=123,0r4

probability
b YYYY YYYN YYNN NNNY NNNN 6
YYNY YNYN NNYN %
YNYY  YNNY  NYNN 3
NYYY NNYY YNNN 2
NYNY "Ll H H H H o
NYYN 123 4506 7 8 9101112 sum
(X=4) (X=3) (X=2) (X=1) (X=0)
c i X=2 ii X=2,3,0r4 _ 1 _ 12
or 6 ak=5% b k=22
L a X=0,1,20r3 7 a P(0) = 0.1975k; P(1) = 0.0988k; P(2) = 0.0494k;
b HHH HHT TTH TTT P(3) = 0.0247k; P(4) = 0.0123k
HTH THT 81 7
b k=% (261), P(X >2) = =0.226
‘ THH HTT ‘ a1 ( ) P ) =31
(X=3) (X=2) (X=1) (X=0) 8 a P(0)=0.665 b P(X >1)=0.335
—3) =1
< P(X—E")—2 4 Ao 9 a 5 g 115 120
—1)=3 2
PX=1)= ? 8 b @ 0 1 2 3
P(X =0) =3 _ 1 15 30 10
( ) =3 < § ,:l 5 PX==z)| 55 | 55| % | 56
10 a Die 2 b
[1 2 3 4 5 6 4 15
112 3 4 5 6 7 26
.
EXERCISE 23B 23 4 5 6 7 8
1 a k=02 b k=1 , 314 5 6 7 8 9
7 Diel yls 6 7 8 9 10
2 a P(2)=0.1088 516 7 8 9 10 11
b a = 0.5488 is the probability that Jason does not hit a home 67 8 9 10 11 12
run in a game. d 2314|567 |8]9|10|11]12
¢ P(1)+P(2)+ P(3)+ P(4) + P(5) = 0.4512 and is the ¢ _t
probability that Jason will hit one or more home runs in a P(D = d) 36 [ 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36
game. L
d Probability 11 a Die 2 <%
|1 2 3 4 5 6 g2
0.4 110 1 2 3 4 5 5
211 0 1 2 3 4
0.2 Die 1 312 1 0 1 2 3
| 4013 2 1 0 1 2
Y 1 M 3 M 5 7 514 3 2 1 0 1
65 4 3 2 1 0
3 a > P(x;)>1 b P(5) <0 which is not possible b T @ 5 5 5 7l g
4 a X is the number of hits that Sally has in each match. P(N = n) % ;’_2 % 3_66 3;46 3_26
X=0,1,2,3,4,0r5
b k£=0.23
i » EXERCISE 23C s
¢ i P(X>2) =079 i P1<X<3)=083 . ,
1 102 days 2 ag b 25 3 30 times
5 a 61(6,.1)](62)](6,3)](64)](65)](66) 4 $1.50 5 15 days 6 27
5161152 [(53) | (5.4} (55) ]| (56) 7 a i 055 i 0.2 i 0.16
olll 41(41D)](42)|(43)](44](45](46) b i 4125 i 2175 i 1200
3B 1]3.2)[(3.3)[B.4)](35)](3,6)
8 a il i 1 i L
21(2,1)1(2,2)|(23)[(2,4)](2,5)|(2,6) 6 3 2
a2 |@ws)|a@a]as) | e) b 1 $1.33 ii $0.50 i $3.50
1 2 3 1 5 6 ¢ lose 50 cents d lose $50
roll 2 9 a €3.50 b —€0.50, no ¢ 1 k=35 ii k>35
L ) 10 a £2.75 b £3.75 11 a k=003 b pu=0.74
b P(0) = O; P(1) =0, 4P(2) = 35, 5P(3) = 35, . 12 4=25
P(4) = % P(5) = 3 PEG)): 3 P(Z) =) % 12 a — T3 a5 6] b pu~adr
P(8) =55, P(9) =35, P(10) =35, P(11) = 55, —_ 135 |79 |1
p21)2) 7361 ( ) 36 36 36 P(M_m) 36136 |36 | 36 | 36 | 36
— 36
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122
P(T<X<9 =5, P(X>10)=1 0.3

ca=5 d organisers would lose $1.17 per game 0.2
e $2807 :
0.
EXERCISE 23D.1 I — —
0 1 2 3 4 5 6

1 (p+a)* =p* +4p3q + 6p?¢* + 4pg® + ¢*
133 =4
5

14 a P(X<3) =5, PU<SX<6)=1
probability
<

—

o
=Y

iii The distribution is bell-shaped.
b i pu=12 0=0.980

(-3

2 a (p+q)® =p°+5plq+10p°¢* + 10p%¢ + 5pg* + ¢° i 2 ) 1 3 3
b i5 (%)4 1)=2% i 10 (%)2 (%)3 =% P(x;) | 0.2621 | 0.3932 | 0.2458 | 0.0819
i ()'(3) =% zi 1 5 G
P(z;) | 0.0154 | 0.0015 [ 0.0001
2 1)\ (2)\* 2\3 (1 2)\2 (1)?
e (3+3) =(3) +4(3) (5)+e(3) (5
2) (1)3 1\4 probability
+4 (3) (3) + (3) 0.4
2\% _ 16 2\2(1\2_ 8 w8
b 1 (g) =351 ii 6 (§ (g) =37 m 9 0.3
0.2
3, 1\5_ (3)\° 3\4 (1\! 3)3 (1)?
woe (343) =(3) +5(3) (3) +10(3) (3) 01 —
3)% (1)3 3) (1) 1+ (2)° — >
+10(4) (4) +5(4) (4) +(4) 0 1 ) 3 4 5 6 r
. 3 2 .
b 110 (%) (%) = % i % i % iii The distribution is positively skewed.
5 a ~0154 b ~0973 ¢ T p=48 0=0980
ii a5 0 1 2 3
EXERCISE 23D.2 P(x;) | 0.0001 | 0.0015 | 0.0154 | 0.0819
1 a The binomial distribution applies, as tossing a coin has two z; 4 5 6
[e)‘(:::;bl)ethoelrltg);?es (H or T) and each toss is independent of P(z;) | 0.2458 | 0.3932 | 0.2621
b The binomial distribution applies, as this is equivalent to .
tossing one coin 100 times. probability
¢ The binomial distribution applies as we can draw out a red 04
or a blue marble with the same chances each time. 0.3
d The binomial distribution does not apply as the result of each 0.2
draw is dependent upon the results of previous draws. 0.1
e The binomial distribution does not apply, assuming that ten -~
bolts are drawn without replacement. We do not have a 0 1 2 3 4 5 6 T

repetition of independent trials. iii The distribution is negatively skewed and is the exact

a ~0.0305 b ~0.265 3 ~0.000864 reflection of b.
a ~0.268 b ~ 0.800 ¢ ~0.200 2 p=5 o=158
a ~ 0476 b ~0.840 ¢ ~0.160 d ~ 0.996 3 aupu=12 o0=1.07 b =288, 0 =1.07
a ~0.231 b ~0.723 ¢ 1.25 apples 4 =39, c~184
b ~0.00246 ¢ = 0.131 d ~0.710

REVIEW SET 23A I

2

4

5

6

7 a =~0.0280
8 a i ~0998 ii ~0.807 b 105 students
9

0

2

_ 5 4 .
a i ~0200 i ~085 b 188 1 aa=g b3 2 4.8 defectives
10 ~0.0341 11 at least 4 dice 3 ak=005 b 015 ¢ 1.7
1 a ~ 0.863 b ~0.475 13 ~0.837 3., 2\4 3\4 3\3 (2 3\2 (2)2
4 oa (342) =(2) +4(3) (B)+e(2) (3)
3) (2)% 4 (2)*
EXERCISE 23D.3 +4(2) (3) +(3)
. b i 2.6 i 328
1T a i pu=3 o06=122 625 625
- -1 = 3 e 3 1
ii T; 0 1 2 3 5 a i 15 i 2 i <5 b 13

P(z;) | 0.0156 | 0.0938 | 0.2344 | 0.3125

6 a £7 b No, she would lose £1 per game in the long run.

-

Z 1 5 6 7 7 4
7 ak= b u==~233 o2=233x156
P(z;) | 0.2344 | 0.0938 | 0.0156 (2) =3 » 7T




ANSWERS 747
11 . . .
8 a Pentagonal Square b 55 b i 0.136 il 0.159 iii 0.0228 iv 0.841
spmner splnner < k = 178
11 a p=155cm, 0 =12 cm b 0.84
R \ R/ 12 a 84.1% b 2.28% ¢ i 2.15% il 95.4%
3
1 d i 97.7% i 2.28%
%;/, R 13 a =41 days b =~ 254 days ¢ ~ 213 days
3 R’ EXERCISE 24B s
1 a 0.341 b 0.383 ¢ 0.106
) v 710) /1131 [ 9\ 2 a 0341 b 0.264 ¢ 0.212 d 0.945
¢ PRrX=1=(7) (2_)9 (%)1’ e 0.579 f 0.383
Px =9 =(Y) (%) (%) 30378 4 a 90.4% b 4.78%
ii It is more likely that exactly one red will occur 9 times. 5 a 0.00333 b 61.5% ¢ 23 eels
REVIEW SET 23B I 6 a 0.303 b 0.968 ¢ 0.309
1 a k:% b 0.984 ¢ 2.55 d 0.75 7 a 10.3% b 0.544 8 a 84.1% b 0.880
2 a 0302 b 0.298 ¢ 0.561 3 6.43 surgeries EXERCISE 24C I
L a 0.849 b 2.56 x 10~ ¢ 0.991 d 0.000246 1 a z-scores: Geography ~ 1.61
5 a 42donmations b 0.334 ﬁ‘glifh? 1-2233 f/[“’tll‘l’gy :2%79
. . andarin & 2. aths ~ 2.
6 a 10100 1" 0-114 b 341 games b Mandarin, Maths, English, Geography, Biology
7 an=12, p=3 2 a Physics —0.463, Chemistry 0.431, Maths 0.198,
b i =~ 0.0501 ii =~ 0.878 il ~0.172 German 0.521, Biology —0.769
REVIEW SET 23C I . b German, Chemistry, Maths, Ph:sics, Biology
_ 12 _ 1 a
1 ak=4 b k=3
2 a B 0 1 2 3 4
P(X =z) | 0.0625 | 0.25 | 0.375 | 0.25 | 0.0625 H ] H
b pu=2 c1 -1 01 -1 0 3
4, 1\5 _ [4)\® 4\4 3 0.683 0.84
P e @) = () s () (B +0()(
4

0(3)" (3)°

S8 () 5 () () ()

b i ~0.0205 il ~0.205
L =480, o~ 17.0 5 a 0259 b 0.337 c 0.922
. 2 A e 1
6 a iz i 15 i 15 b $2.70
7 a =~ 0.0660 b ~ 0.563
EXERCISE 24A I
1 Ly
0.2 B
0.15
0.1 A
005 ¢ A
K T
i 20 40 60

2 a,b The mean volume (or diameter) is likely to occur
most often with variations around the mean occurring
symmetrically as a result of random variations in the
production process.

3 a 0.683 b 0.477

L a 15.9% b 84.1% ¢ 97.6% d 0.13%
5 3 times 6 as b 32 ¢ 137 competitors

7 a 459 babies b 446 babies 8 a 0954 b 29
9 apu=17g oc=24¢g b 81.9%

10 a 1 34.1% it 47.7%

03

N
\

—10

0.841
L aa=-1,b=2
ca=0 b=3
5 a

—0.86 0:032

0.431

0 1.2

0.885

N

0.977

}

01
0.159

b a=-05 b=0

b
0.922
d

}

—0.53 0
0.298



