SADLER MATHEMATICS METHODS
UNIT 1

WORKED SOLUTIONS
Chapter 9 Sets and probability

Exercise 9A

Question 1

1
a —_
2

b

N |~

w|N Wl N
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Question 2

1
a J—
2
b L
2
5
C —
12
¢ L
18
5
e PR
18
¢
18
Question 3
a 0.3
b 0.7
c 0.5
d 0.8
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Question 4

1
a —
b 1
8
3
C —
8
¢ 1L
2
1
e —
8
f 1
4
Question 5
Sumofl+2+3+4+5+6=21
Number on 1 2 3 4 5 6
bottom
Sum of visible | 20 19 18 17 16 15
numbers
a P(the total obtained is less than 15) =0
b P(the total obtained is more than 15) :%
c P(the total obtained is divisible by 3) =%
d P(the total obtained is divisible by 5) =%
e P(the total obtained is divisible by both 3 and 5) :%
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Question 6

1
a R

10
b 3

20

47
C -

100
a

25

7
e R

10
¢

50
Question 7
a 0.327
b 0.672
Question 8
a 7
b 9
c 10
d 3
e {8,9,10}
f {.,3,5,7,9}
g {9}
h {1,3,5,7,8,9,10}
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Question 9

a n(A UB) =67

b n(AuB)=3

Question 10

46-25=21
42 +21=63
-.80-63=17

Question 11

X+7+5+2Xx+9=72
3x+21=72

3x=51

x=17

Question 12

XL27+X+X+7+9x=137

iz7+11x ~130

X+7+22x =260
23x =253
x=11
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o /70
B
40

P /70
B
40




Question 13

n(BuC)=x+4=11
X="7

N(U)=x+4+x+1+5+3x+3+2x-1+4
=7x+16

a Ifx=7, n(U) =49+16
=65

b n(ANB)=4+x+1
=4+7+1
=12

C N(ANBNC)=x+1
=8

Question 14
a 0.6
b 0.2
c 0.1
d 0.7
e 0.9
f 0.3
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Question 15

10

a J—
19

12
19
9

C PR
19

g 1
19

13
19

16
19

18
19
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Question 16

17
a R
40
p B
40
C 0
a 3
4
1
e J—
4
f 1
Question 17

P(ANB)=P(A)+P(B)-P(AUB)
=0.3+0.5-0.6
=0.2

Question 18

P(MC) =P(M)+P(C)-P(MUC)
=0.52+0.44—0.82
=0.14

a P(FNC)=0.3

b P(MNC)=0.38
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Question 19

15+18-20=13

a P(both) = =
20

b P(team) B3
15
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Exercise 9B

Question 1
1
a J—
6
b 1
5
Question 2
1
a J—
4
b 1
3
Question 3
1
a R
18
b L
6
Question 4
1
a P
52
b L
20

© Cengage Learning Australia Pty Ltd 2018

10



Question 5

28 7
a - =
100 25
, 0I5
52 26
Question 6
60 3
a —=—
100 5
b AT
100
70 7
C - =
100 10
¢ 3
100
40 2
e R —
100 5
(8
100
g
47
B
53
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Question 7

P(ANB)

a P(AIB) = o)

_P(x=6 nx>4)
T P(x>4)

P(ANC)

P(C)
_ P(x=6nxis even)
- P(xis even)

b P(AIC) =

P(BNC)

P(C)
_ P(x>4nxiseven)
~ P(xiseven)

c P(BIC) =

d P(BIA) = —— 2

_P(x>4n x=6)
~ P(x=6)
"6 6

=1
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e

f

P(CnA)
P(A)
_ P(x is even N x = 6)

P(CIA) =

P(x=6)

P(CNB)

P(B)
_ P(xisevennx>4)
- P(x > 4)

P(CIB) =

The reader should note that although the formal working out is shown above, listing the sample

spaces and working from those as shown in the text examples is a much simpler approach.
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Question 8

a

b

0.6+0.1=0.7
02+0.1=0.3
1-0.1=0.9
1-0.7=0.3
1-0.3=0.7
P(AB) _P(AnB)
P(B)
o1
0.3
1
3
P(BIA) = P(BNA)
P(A)
01
0.7
_L
7
P(AJAUB) = P(An(AUB))
P(AUB)
__P»
P(AUB)
_o7
0.9
I
9
P(BIAB) = PBN(ANB))
P(ANB)
o1
0.1
=1

© Cengage Learning Australia Pty Ltd 2018

14



Question 9

a

3_1
9 3
>
9
I
9
1
9
1.2
3 3
1.2_4
9 9
P(AB) = P(ANB)
P(B)
_1.5
9 9
_1
5
pajA) = LENA)
P(A)
_1.3
9 9
_1
3
P(BIAEB) = PBN(AUB))
P(AUB)
__PB
P(AUB)
9 9
_>
7
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Question 10

4 2
a L _c
10 5
b 1
10
¢ p@p)="AND)
P(D)
_1.4
10 10
_1
4
d 6_3
10 5
e P(E|AorD only) = P(ENA or D only)
P(A or D only)
_P(ENA)+PEND)
P(A or D only)
_ 2 6
10 10
_1
3

Question 11
1

a J—
6

b {1, 3,5}

P(x=3nxis odd)

P(x = 3| xis odd) = P(x is odd)
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{2,4,6}
P(x=3nx s even)

P(x=3|x is even) = P(x is even)

=0

&

P(x iseven|x=3)=P(X iseven N x=23)

P(x=23)
=0
{1,2,3}
P(x=2|x<4) = P(x=2nx<4)
P(x<4)
_1.3
6 6
_1
3
{1,2,3}
P(x % 2| X < 4) = P(x#2nx<4)
P(x<4)
6 6
_2
3
{,2,3}
P(x<2|x<4)= P(x<2nx<4)
P(x<4)
6 6
_1
3
{L,2,3}
P(x<2|x<4)= P(x<2nx<4)
P(x<4)
_2.3
6 6
_2
3
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Question 12

a

10

{2,4,6,8,10}

P(x=8nx is even)
P(x is even)

1 5

10 10

P(x=8|x iseven) =

{2,3,5, 7}
P(x=8nx prime)

P(x=8]|x prime) = P(x prime)

=0

{2,3,5,7}

P(x=7nx prime)
P(x prime)

1 4

~10 10

P(x=7|x prime) =

{5,6,7,8,9,10}

P(x=8nx> 4)1
P(x>4)

1 6

10 10

P(x=8|x>4)=

{5,6,7,8,9,10}

P(x#8nx> 4)1
P(x>4)

5 6

10 10

P(x#8|x>4)=

© Cengage Learning Australia Pty Ltd 2018

18



g {6,7,8,9,10}

P(x>8|x26)=P(X>8mXZ6)
P(x > 6)
2.5
10 10
2
5
Question 13

P(x=7nx<10)
P(x <10)
1 9

20 20

a P(x=7|x<10)=

P(x=7nx>10)
P(x>10)

b P(x=7|x>10)=
=0

o {3,6,9,12,15,18}
P(x=6nx is a multiple of 3)

P(x=6]x is a multiple of 3) = - :
P(x is a multiple of 3)

— 1 . 6
72020
1
6

d {1,2,3,4,6,12}
P(x=6nx is a factor of 12)
P(x is a factor of 12)

P(x=6]x is a factor of 12) =

1.6
T20 20
1
6
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e {1,2,3,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19, 20}

P(x is even|x = 4 or 10) = P(x isevennx =4 or 10)

P(x # 4 or 10)
8.18

" 20 20

Question 14

a P(B|A) = P(Total of 10| first roll a 5)
_ P(Total 10 first roll a 5)
P(first roll a 5)

— .
_—
—
J—

b P(A|B) = P(first roll a 5[) Total of 10
_ P(first roll a5 Total 10)

P(Total 10)
1.3
736 36
1
3

C P(D|C) = P(total of 6|first is a 2)
_ P(total of 6 ~first is a 2)
P(firstis a 2)
6

3

(o3}
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d P(C|D) = P(first is a 2|total of 6)
_ P(firstis a 2 total of 6)
P(total of 6)
5

1
6 3
1
5

(o]

e P(F|E) = P(total of 5[first is odd)
_ P(total of 5 first is odd)
- P(first is odd)
2 18

36 36

f P(E|F) = P(first is odd|total of 5)
_ P(firstis odd ntotal of 5)
P(total of 5)

36 36
1
2

Question 15
1

a R
20

b L
2

c {2,3,5,7,11,13,15,17}

P(prime) :2%

2
5
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{3,6,9,12,1,5,18}

P(multiple of 3) = 5

{1,2,3,4,6,12}

P(factor of 12) = 5

P(5|odd number)
_P(5n0dd number)
- P(odd number)
1 10
72020

1

10

P(3|x <6)

_ P(Bnx<6)

~ P(x<6)
1 5

20 20

P@15| x> 9)
_PA5nx>9)
 P(x>9)
11
72020

1

11
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P(9 | multiple of 3)

_ P(9multiple of 3)

~ P(multiple of 3)
1 6

20 20

P(multiple of 3|factor of 12)
_ P(muiltiple of 3 factor of 12)

P(factor of 12)
3 6
T20°20
1
2

P(multiple of 3|x >15)
_ P(multiple of 3n x>15)

P(x>15)
72020
1
5
P(multiple of 3|x >15)
_ P(multiple of 3n x >15)
- P(x >15)
72020
1
3
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Question 16

a

(on

(@]

(¢

f

P(A)=P(x > 300)
_12
24

P(B) = P(x > 400)
_6
24

P(AIB) = P(x > 300|x > 400)
-1

All numbers greater than 400 are greater than 300

P(BJA) = P(x > 400|x > 300)
_ P(x>400)
~ P(x>300)
1.1
42
1
)

P(A|B) = P(x > 300Jx < 400)
_ P(300 < x < 400)
~ P(x<400)
1.3

44

Wl

P(A|B) = P(x < 300Jx > 400)
=0
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Question 17

*The little thought*

Each toss of a coin is independent and therefore what happened has no impact on what will happen.

a

1
2

1
2
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Exercise 9C

Question 1
i 4 Rx %
a P(two reds|first one red)=g < AN
R
_1 B
D) R* *
2 R < R* %
B %
*
R
R
B < B
R
R
B
4 2
b P(two reds|both the same colour)=—=—
6 3 R* %
R* *
R < B
R* *
R* %
R < 8
R
R
B < B x
R
R
B
*
. 3
c P(two different|2nd one green) = " .

*
*

AAAA

WO

*
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d P(no reds|2nd one green) _2_ 1 R
42 R <R
B
*
R
R
R < B
*
R
R
B < B
* %k
R
R
B
L
Question 2
R* *
a  P(two redsffirst red) = > == R < B x
6 3 *
R %
R < B *
*
R
B < R
ER
R
B
b P(one greenfirst not blue)zg
¢ H*
R - B=
1 %
_—R=
R -.—— B=*
& TG %
R
B<——R
7 IR.t *
- R =
B
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d

P(first blue|second red) = % =

Wl

P(second red|first blue) = %

© Cengage Learning Australia Pty Ltd 2018

X
*

X
we]

el
e
*

MAAA AN

el

R=* %

o

X
*
*

*

o X =20
*

R B
R
R B
R=* %
B Rx* *
%
R
R
B
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Question 3

a P(Laurie wins both rounds) :%

b P(Rob wins at least one round) = S

*consider using complementary event:

1 — P(Rob wins no rounds)

c P(Laurie wins neither|Steven wins the second round) :é

d P(Steven wins the second round|Laurie wins neither) =
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Question 4

a

=

AAAA AAAD  AAAN

4
16

NN

P(one of letters isan A) =

o

P(the two letters are the same) = %

o
mMoQoOOmMQoOOmMooOnmMoo

P(first letter is a D|two letters are the same) :%

=3
E
D
g D
E
P
D
D
E
Dx* %
D D* *
E
P(second letter is D|two letters are not the same) = o *
13 A Dx*x *x
D* *
E *
*
D= *
B D* *
E *
Dx* *
Dx* *
E *
*
D
D D
E *
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Question 5

1
a  PAT) =—
AT) =25

b P(starts with E) = 4.1
20 5

¢ PlndswithT) = =1
20 5

d P(starts with E and ends with T) = Zio

e  P(starts with Elends with T) :%
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X
E <$
E
X <c
X
C
T
E
C <x
£
T éx
C
<X
C
E Tx* *
E
X éc
E*
X
C
T *
E
C <X
E*
T %X
C
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f

g

P(starts with Tlends with E) =%

P(contains an X|contains an A) = 213
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X
=
E *
X %c
£
X
C
T
E *
C éx
-EI-**
T <X
C
X
E3
: <$
E
£ 3
X éc
£y
X *®
<C*
T=*
E
C X
< .
£
T <X
*
C
32



Exercise 9D

Question 1
a 5 ~ BwEDE
36 1 2 3 & 5 &
(L 1) (1,2) | (1,3) | @9 | 1,5 | {€,6)
b 1 @) @) @) @dH|ey|es
36 3 6n 6 6» 6969|606
M ey 6 @n @96 | 6o
11 55 60 62 6,9 69|69|60
c 36 6 6» 62 63 69|65 |66
¢ 2-2 o meeo
36 18 0 0 o

(LD (L) (L3 @9 | 1,35 (1,6
@D @2 @3 @G|l es eo

&l
=
36 9 B 6y 6.2 63 696 6.6
4
5
6

I &) 2 #3) G| 35 @0
GH G2 6.3 6| G G
610 62 63 6|65 (66
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Question 2

1
a J—
2
b 1
6
1
C -
12
¢ L
12
3 1
e —==
12 4
f 1
2
DIE
1 2 3 4 5 6
E Head 11,1 H,2 H3 H,4 H5 H,6
o
Y Tail T,1 T2 T3 T4 T35 | Téb
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Question 3

1
a PR
52
p 41
52 13
1
C —
2
g 4.1
52 13
13 1
e -
52
(41
52 13
, B
52 13
ho 2.3
52 13
.21
52 26
N
52 13
« L
52
;164
52 13
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Question 4

1
a —
2
b 1
4
3
C i
4
d 1
2
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Exercise 9E

Question 1
a P(A"=0.6

b P(A and B)
=0.12

c P(B)=0.12+0.48
=0.6

P(BNA)
P(A)
012

04
-0.3

d P(B|A) =

P(ANB)
P(B)
012

0.6
=0.2

e P(A|B) =

P(ANB)
P(B)
- 0.28

04
~0.7

f P(AIB) =

© Cengage Learning Australia Pty Ltd 2018

02
A <
0.7

02
4<
0.2

BO.12

B’0.28

B0.48

B'0.12
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Question 2

P(A) =04
P(neither A or B)=0.2

P(B)=0.06+0.2
~0.26

P(at least one of A or B)

=0.06+0.54+0.2
=0.8

*1—P(neither)
=1-0.2
=0.8

P(BNA)
P(A)
~ 0.06

06
-0.1

P(BIA) =

P(ANB)
P(B)
~ 0.06

0.26
3

13

P(AIB) =
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ol
0.9

05
A <
0.5

B 0.06

B’0.54

B 0.20

B’0.20
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Question 3

a

P(B then G) = %

P(BG or GB):E+£
90 90

42

90

7

15
P(same colour):£+£
90 90
48
"9
8
15

P(BB)
P(same)
42 48
90 90
42
48

P(BB|same colour) =
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3 5 42
LA
10 3 21

Q Q0

7 21
3 <B 90
10

2 6

9 Q0
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Question 4

3 2 2
a P(marble from B) = 2 : 5 RAS,
4 A 3 3
kel BA S
b P(blue|Bag B)= B \ueNBagB) 5 20
P(Bag B) 1 3
12 3 3 . < RB>g
= — 4
20 4 Py 512
4 5 20
5
o P(marble from Bag A|blue marble) = P(from A 7 blue)
P(blue)
3 3 12
20 \20 20
_3.B
20 20
_3
15
_1
5
Question 5 % A 0.32
M
a P(female) = 0.6 0.4 02~A’'0.08
b P(studying course A+=0.32+0.24 o2 04 A0.24
= 0.56 ’ F <
P(male studying course A) 0.6 =A036
o P(malelstudying course A) = : ying
P(studying course A)
=0.32+(0.32+0.24)
_4
7
d P(female|not studying course A) = P(female m not studying course A)

P(not studying course A)
=0.36+(0.08+0.36)
9
11
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Question 6

a

P(Bag A) :%

P(Bag C) =%

P(red):%+%+%
17

60
P(blue) =1—P(red)

P(red and from Bag A) =%

P(blue or from Bag B):£+i
60 12
4
5
P(from Bag Alred) = P(BagA  red)
P(red)
117
=5%e0
10

17

P(from bag B nDblue)
P(blue)

3 .43

12760

15

43

P(from Bag B|blue) =
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ol

w
o
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Question 7

4 3
a P(grade B) =§+E
25
36
b P(B+[B) = P(B+NB)
P(B)
4 25
936
16
25
Question 8
a P(second year student) =%
b P(second year or at home) = i+£
9 180
3
T4
c P(first year|at home) = P(first year n at home)
P(at home)
_ 55 { 55 N 28j
180 1180 180
55 83
180 180
55
83

© Cengage Learning Australia Pty Ltd 2018

A

1B

‘|5T

2

J—
J—

”\%7%

W

[\]
o

(ww)
+
|w o |x 0o

lo.v)
1
ro

o)
o=

55
Higo

H 45

180
28
H1go

H 52

180
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Question 9

a P(no disease and negative result)=0.912
b P(no disease and positive result) 0.038
c P(incorrect result) =0.001+0.038
=0.039
d P(disease|positive result) = P(disease m posﬂwe result)
P(positive result)
=0.049 +(0.049 +0.038)
=0.563
Question 10
: . 3
a P(1st disc not white) = 5
b P@3 red)—§ S ﬂ
598
_1
6
C P(2 discs selected) = P(Red then white)
-6
10 9
_4
15
d P(2red and 1 whlte)_E Exﬂ
10 9 8
_1
6
e P(2 red and 1 white|more than one is selected) =

0.98_~ P 0.049
D <
0.05 0.02™~ N 0.001
002 0.04_~ P 0.038
D'<
098~ N0.912

P(2 or 3 discs selected)
3 P(RRW)
P(RW or RRW or RRR)

~5 G55

_>
18
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Exercise 9F

Question 1
a P(2 reds) =£x§
10 9
_1
3
b P(RR or BB):1+ix§
3 10 9
_7
15

c P(no blue) =P(2 reds)
1

3

d P(at least 1 blue) =1—P(no blue)

_2
3
Question 2
4
P(faulty)=——
(faulty) 100
a P(4 non faulty) zﬁxﬁx%x%
100 99 98 97
=0.8472

b P(at least one is faulty) =1— P(none faulty)
=1-0.8472
=0.1528
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Question 3

P(faulty) :2—30

197 196 195 194 193

a P(none faulty) = x x x x
200 199 198 197 196
=0.9265
b P(at least one is faulty) =1—P(none are faulty)
=1-0.9265
=0.0735
Question 4
a P(3 reds) :ixgxg
10 9 8
_1
30
b P(3 reds) = P(3 reds or 3 blue or 3 green)
1 321 3 21
=—+—Xx—X—F+—x—x—
30 10 9 8 10 9 8
_1
20
c P(no reds) =£x§x£
10 9 8
_1
6
d P(at least 1 red) =1—P(no red)

-1
6

i
6
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Question 5

a P(3 red) Zixixi
10 10 10
=0.064
3 3 3
b P(3 the same) = 4 + 3 + 3
10 10 10
=0.118
6 3
C P(nored)=| —
(rored)=( 2 |
=0.216
d P(at least 1 red) =1—P(no reds)
=1-0.216
=0.784
Question 6
a P(Y8 male) =0.24x0.52
=0.1248
b P(Y8 and female) =0.24x0.48
=0.1152
Question 7
P(red) = 2x 4+ 2,1
34 32
_>
12
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Question 8

P(positive result) = 0.001x0.98x0.999x0.01

=0.01097
Question 9
1
a P(A)=—
(W)=
2
b P(B)=—
(B)=7
Cc P(AﬂB)leg
2 3
_1
3
d P(AuB)=P(A)+P(B)-P(AnB)

1.2 1

2 3 3

i
6
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0.98 P
0.00 X+<

0.02 =N

001 P
0.999™X- <
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Question 10

1
a P(A)==
(A=
1
b P(B)==
(B) >
c F«AmB):ix1
3 2
_1
6
d P(AUB) =P(A) +P(B) - P(A N B)
2111
3 2 6
_2
3
Question 11
a P(AUB) =P(A)+P(B)-P(ANB)
=04+05-0.1
=0.8
b P(AUB)=1-0.8
=0.2
c p(A|B):M
P(B)
01
0.5
=0.2
d  p@EA="EA
P(A)
_o1
0.4
=0.25
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Question 12

a

b

P(AUB) =P(A) + P(B) - P(A~B)
=0.5+0.8-0.9
=0.4

P(ANB)
P(B)
04

08
=05

P(AB) =

P(BNA)
P(A)
04

05
-0.8

P(BIA) =

Question 13

a

P(all fail) =0.02x0.2x0.15x0.01x0.005
=0.00000003

P(none fail) =0.98x0.8x0.85x0.99x0.995
~ 0.66 (2dp)

P(at least 1 will fail) =1—P(none fail)
=1-0.66
=0.34
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Question 14

a P(both correct) = lxl
6 6

b P(neither correct) = %x%

25
36
C P(at least one is correct) =1—P(none correct)
36
_u
36

Question 15

a P(X and Y both defective) = 0.005x0.01
=0.00005

b P(neither defective) =0.995x0.99
=0.98505

c P(at least 1 defective) =1—P(neither defective)
=1-0.98505
=0.01495

Question 16

a P(all 3 defective) =0.005x0.01x0.002
=0.0000001

b P(none are defective) =0.995x0.99x0.998
~0.983 (3dp)

C P(at least one defective) =1—P(none defective)
=1-0.983
=0.017
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Question 17

a P(bag B):1
2
1 4
b P(yellow from B) = =x—
(y ) >"E
_2
5
12 14
C P(yellow) = =x—+=x—
(¥ ) 25 25
_3
5
d P(yellow or bag B) = P(yellow) + P(bag B) — P(yellow m bag B)
3,12
5 2 5
_
10
Question 18
2 4
a P(bag B m yellow) =—x—
(bag y ) 3T
_8
15
b P(yellow or bag B) = P(yellow) + P(bag B) —P(bag B and yellow)

12 2 4) 2 8
=| Sx=t+—=x— |[+=——
35 35) 315

4
5
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Question 19

a P(AUB) =P(A) + P(B) - P(AUB)
=0.65+0.34—0.86

=0.13
b pajA) = LEOA)
P(A)
_013
© 0.65
=0.2
Question 20
HmM:P®mA)
P(A)
01
P&
P(A) =05
paB) = ~ACB)
P(B)
025-21
P(B)
P(B)=0.4

P(AuB)=P(A)+P(B)-P(ANB)
=05+04-0.1
=0.8

© Cengage Learning Australia Pty Ltd 2018

52



Question 21

p(B|A)=M
P(A)
1 3
W
_s3.1
PN =273
_5
11
p(aR)_PANE)
P(B)
2 3
5 2 ®
_3.2
PB) =25
_1
44
P(AUB) =P(A)+P(B)-P(ANB)
6 15 3
=t ———
11 44 22
_3
4
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Exercise 9G

Question 1
1
P(AIB) :E' P(A)=0.55

or

P(A)=0.55, P(B)=0.5
If independent P(A)xP(B) = P(A N B)
0.55x0.5=0.275=0.25
.. not independent

Question 2
3 .
P(B|A) = 7 P(B) =0.75 .. independent

or

If independent P(A)xP(B) = P(AnB)
0.4x0.75=0.3
.. independent

Question 3

1

P(A|B) = 8— =—, P(A) =0.25 .. independent

AN
NG

Question 4

P(A)=0.2, P(B)=0.2
P(A)xP(B) =0.2x0.2
=0.04
P(AnB)=0.1%0.04
.. not independent
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Question 5

P(AnB)=0.. AandB are mutually exclusive

Question 6

P(AuB)=1-0.2
=0.8
0.8=0.3+0.5+P(ANB)
P(AnB)=0.. AandB are mutually exclusive

Question 7

P(AUB)=1-0.1

=09
P(AUB)=0.25+0.55+P(A N B)
P(ANB)=0.9-(0.25+0.55)

=0.1
.. Aand B are not mutually exclusive

Question 8

P(AnB) =0 .. AandB are not mutually exclusive
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Question 9

a Mutually exclusive, cannot obtain 3 and 4 at the same time.

b Not mutually exclusive, 2 is even and less than 5, so it is possible for both events to
occur together.

c Not mutually exclusive, 2 is both prime and even so it is possible for both events to
occur together.

d Mutually exclusive, it is not possible to have a number less than 3 and greater than 5.

e Not mutually exclusive, 2 is both less than 3 and less than 5, so it is possible for both
events to occur together.

Question 10

a If marbles are replaced, each draw is independent.

b If marble is not replaced, the result of the first draw affects the second, so they
are dependent.

Question 11

P(T) :% P(TIA) =%

.. independent
1 1
P(6)== PO6|T)==
(6) 5 (6]T) 5
.. independent
1 1 1
P(TN6)=—,P(T)==, P(6)==
(TA6)=1> PN =2, PO) =7
111
6 2 12

- P(T)xP(6) = P(T n6), events are independent
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Question 12

a P(A|B) =P(A) =0.2
b P(BJA) = P(B) = 0.25
c P(ANB) =P(A)xP(B)
=0.2x0.25
=0.05
d P(AUB) = P(A)+P(B)-P(A N B)
=0.2+0.25-0.05
=04
P(AUB)=1-0.4
=0.6
Question 13
a P(ANB)=0
b P(B|A) :m
P(A)
_0
0.2
=0
¢ p@aB)="ANE)
P(B)
_0
03
=0
d P(AUB) =P(A) +P(B)

=0.2+0.3
=05
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Question 14

P(AuB)=1-0.25
=0.75

P(A N B) = P(A)+P(B)-P(A U B)
=0.25+0.5-0.75
=0

. Arand B are mutually exclusive

Question 15

a P(A ~B)=P(A)xP(B)
=0.5x0.6
=0.3

b P(AUB) =P(A) + P(B)-P(A N B)
=05+0.6-0.3
=0.8

c P(BJA) = P(B) = 0.6

d P(A|B) = P(A) =0.5

Question 16

P(ANB)=P(A) P(B)
=0.25 P(B)
P(AUB) =P(A)+P(B)-P(ANB)
0.85=0.25+P(B) —0.25 P(B)
0.6 =0.75 P(B)
0.6

"B =07

=0.8
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Question 17

P(ANB)=P(A) P(B)
=0.25 P(B)
P(ANB) =P(A)+P(B)-P(AUB)
0.25 P(B) =0.25+ P(B) - 0.4
0.15=0.75 P(B)

0.15
P(B) =075
=0.2
Question 18
a If A and B are mutually exclusive then P(ANB) =0
P(AuUB)=P(A)+P(B)
=0.2+0.4
=0.6
P(AUB)=1-0.6
=04
b If independent P(A N B) = P(A)xP(B)
=0.2x0.4
=0.08
P(AnB)=P(A)+P(B)-P(AUB)
=0.2+0.4-0.08
=0.52

P(AUB)=1-0.52
=0.48
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Question 19

a If mutually exclusive, P(ANB) =0
- P(AuUB)=P(A)+P(B)
=0.2+0.5
=07
P(AUB)=1-0.7
=0.3
b P(ANnB)=P(A)xP(B)
=0.2x0.5
=0.10
P(AuB)=P(A)+P(B)-P(ANB)
=0.2+0.5-0.1
=0.6
P(AUB)=1-0.6
=04
Question 20
a x =0, A and B cannot occur together.
b P(AIB) =P(A)
X 6+ X
X+5 x+13
x* +13x = x* +11x + 30
2x =230
x =15
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Question 21

a P(the student is an Engineering student) = S07 =0.35
1448
. o . 407
b P(the student is an Engineering student|the student is male) = 910 =0.45
: L : 100
c P(the student is an Engineering student|the student is female) = 538 =0.19
d Results suggest that gender and whether or not a person chooses engineering are
not independent. Significant differences between the ratio of engineering students
who are male and female compared to a ratio of 35% of students choosing engineering.
Question 22
a P(the student is on the honours course) = 2522 =0.35
7252
. . 982
b P(the student is on the honours course|the student is male) = 2898 =0.34
. : 1540
c P(the student is on the honours course|the student is female) = 1354 =0.35
d Proportion of honour students overall is roughly the same as honour students

given either gender, suggesting gender and whether a student is an honour
student or not are independent.
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Question 23

If P(X) =P(X|Y) then X & Y are independent and P(X nY) = P(X) xP(Y)
P(X)=a+b

b
POXIY) =~

.-.a+b:L:b+c=—
b+c a+b

From the diagram

P(Y)=b+c
b
“a+b
=P(Y[X)

P(XNY)=b
P(X) = (a+b)
P(Y) = (b+¢)

We know a+b:L
+c

(a+b)(b+c)=b
P(X)P(Y)=P(XY)
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Miscellaneous exercise nine

Question 1

a P(ANB)=P(A)+P(B)-P(AUB)
=0.7+0.6-0.8
=0.5

b P(ANB)=1-05
=05

c p(AB) = ~ACB)

d P(A|B)=—=

[ep}

0.2

0.4
-0.5

e P(A| B) =

Question 2

P(ANB)=P(A)+P(B)-P(AUB)
=0.45+0.02—-0.56
=0.09

P(A)xP(B)=0.2x0.45
=0.09
=P(AnB)
Hence, A and B are independent
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Question 3
Completing the square:
2x*—x-36=0
2(x2—%x—18) =0

1, 1 ~
2A(x=)" =1 ~18)=0

1, o1,
2((x=3)" ~18:5) =0

1, 1
(X_Z) :18E
289
16
117
4 T4
x=+l 1
4 4
_ 16 18
Ry
44l
2
Quadratic formula:
2x*—x—-36=0
a=2,b=-1,c=-36
X:—bi\/b2—4ac
2a
1+ 1-4(2)(-36)
- 4
_1+/1+288
S
144289
4
_1£17
4
16 18
Ry
44t
2
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Factorisation:

2x*—x-36=0

(2x-9)(x+4)=0
2x-9=0 or x+4=0
2x=9 X=-4

X=4—
2

Question 4
a P(**R) =1
b P(R,GorY,R)

P(RR'R) =1x 2
32

1
3

C P(3rdred) =

Nk, oo|lw

Question 5

a Period: 180°
Amp: 4

b Period: 120°
Amp: 3

Question 6

When sin = — 0.53, the angle is 32° below the x-axis
X° =-148°, —32°, 212°, 328°
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Question 7

C (x.y)

Question 8

a

P(female) = >
93
7
P(male who walks) = —
93
. 7
P(male given they walk to work) = >

P(someone who walks to work given they are male) = lg
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Question 9

a y-int,x=0
y=(0+2)*(0-7)
= 4(-7)
=-28
. B(0,-28)
b x-int,y=0

0=(x+2)>*(x-7)
X+2=0 or x-7=0
X=-2 xX=7
~A(-2,0),D(7,0)

c a=4,b=-108

d -108< p<0

Question 10

sin0=024 0=_"
13

(6+25sin0)(1—2co0s0) =0
6+25sin0=0 or 1-2cos0=0

sine:_—6 2cos0 =1
25

0=n+— 0=

13 33
_14n 25n
13 " 13
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Question 11

a  P(left handed boy)::i%

b P(right handed girl) = %

c P(left handed given that the chosen student is a girl) = %
d P(a girl given that the chosen student is left handed) :g
2
] L
o1
30 T2—p
16
S
12 4 —L
Z TR
14
Question 12

a P(ANB)=0.32 <%i:8
0.6/ "
0.8™~p’

b P(B)=0.2

¢ P(AUB)=P(A)+P(B)-P(ANB) 0. .<%i:8
~06+02-012 A s
~0.68

d P(BJA) = 0.2

P(ANB)
P(B)
0.12

0.2
=0.6

e  PAB)=

f Yes, A and B are independent as P(B|A) =P(B) =0.2
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