SADLER UNIT 4 MATHEMATICS
METHODS

WORKED SOLUTIONS

Chapter 4 The normal distribution

Exercise 4A

Question 1
a 65-60 _q
5
b 72-55 17
10
c 50-58 _
4
q 60—-58 05
4
e 5864 =-0.75
8
Question 2
TestA: 30-20 =25
Test B: 50-60 =-1
Test C:Ezl.ZS
0.8
TestD: 26-25 =0.2
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Question 3

Mathematics
56 —60

10.4
Chemistry
74-72

7.2

=-0.385

=0.278

Electronics
39-48
14.6
Computing
72-63

=-0.616

=1.216

.. Computing, Chemistry, Mathematics, Electronics

Question 4
Subject X X o z
Mathematics 76 63 14 76_63:0.93
English 75 64 10 =% _q,
10
Science 78 72 8 78_72:0.75
Social Studies 104 106 22 %:—0.09

.. English, Mathematics, Science, Social Studies

Question 5

X=065.2, 0 =8.8

Jill :% Jack:%
a 1

b 0

c -0.25
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Exercise 4B

Question 1

& Edit Action Interactive
B | e [ [sime | S | v | L[ v

normCDf(—<e, 1,1,0)
0.8413447461
0
Question 2

£+ Edit Action Interactive
| b | 180 | St | P | v | LLE | v

normCDf (=, 15, 10, 0)
0.9331927987
D
Question 3

& Edit Action Interactive
g e ) S e M e

normCDf (-0, 78, 25, 100)
0.1894296548
i
Question 4

£ Edit Action Interactive

B3 e 1o simp | Txp | v | AL | v

normCDf(-0. 5, ¢, 1,0)
0.6914624613

o
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Question 5

# Edit Action Interactive
B3| My | 10 | Sime | P25 | w | AL [ v

normCDf (38, ¢, 10, 50)
0.8849303298

1]

Question 6

& Edit Action Interactive
63| b | 103 sime | | w | A | v

normCDf (47, <, 4, 40)
0.04005915686

n

Question 7

# Edit Action Interactive
6| b | 1] sime 12| v | 45| v

normCDf(-1.5, 2,1, 0)
0.9104426668

1]

Question 8

normcDf & Edit Action Interactive

lower[12 | B | e [ [ sime |2 | v | - | v
Upper normCDf (12, 26, 4, 20)
cla ] 0.9104428668
A

population mean
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Question 9

@ Edit Action [interactive in¥NormCDf & Edit Action Interactive
051 It Transformation 4 051 I f e | Jax
"'2[‘”7'15‘*:' advenced , Tail setting | Left v ot Kl 1) L) £ R ool
] Calculation » prob (0. 9573 invNormCDf ("L", 0. 9573, 1, 0
Complex 3 g 1.7201785
et ’ o I]"
Matrix 4 .
Vector R probability value {0 = Area £1)
Equation/Inequality 4
Assistant 4
Distrihutq Continuous 'U 0K

Question 10

& Edit Action Interactive

| b [ [Eo [+ [ T+

invNormCDf (*L", 0. 9671, 1, 5)
6.839783696

Question 11

# Edit Action Interactive

6| b | 1] sime 12| v | 45| v

invNormCDf ("R"”, 0. 7517, 1, 0)
-0.6798491214

1]

Question 12

& Edit Action Interactive

1| o s [+ [+

invNormCDf ("R™, 0. 96586, 5, 5E|
40, 90134566

ul
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Question 13

& Edit Action Interactive

@M}ﬁ_ﬂ]ﬁm T v | A v [ |
P(X <~1.4)=0.0808

normCDf (—e0, -1, 4,1,0)
0.08075665923

P(=1.4 < X <k) = P(X <k)=P(X <—1.4) v
0.7215 = P(X < k)—0.0808
P(X <k)=0.8023

k =0.85 (2dp)

& Edit Action Interactive

e[ [aafswe] e [ [T

invNormCDf ("L", 0. 8023, 1, 0)
0.8498652634
]

Question 14

& Edit Action Interactive

i [afoel ] T |

normCDf (—e2, 87. 2, 2, 90)
0.08075665923

P(X <87.2) = 0.0808
P(87.2 < X <k) =P(X <k)—P(X <87.2) g

P(87.2< X <k)=P(X <k)-P(X <87.2)
0.5964 = P(X <k)—0.0808
0.6772=P(X <k)

& Edit Action Interactive

k —9092 (de) [nt.i% i fﬁﬂ siwn | 15 [ v [ 44| v
invNormCDf (”L”, 0. 8772, 2, QEI
90. 91976657

b
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Question 15

£ Edit Action Interactive

BEECCnSE

invNormCDf ("L", 0. 985, 15, 4E|
72.55135566
b
Question 16

& Edit Action Interactive

et alom] UL

invNormCDf ("R, 0. 0721, 0. 5E|
10.73016391

p

Question 17

P(0.08< X <k)=P(X <k)—P(X <0.08)
P(X <0.08) =0.0228

P(0.08< X <k)=P(X <k)-P(X <0.08)
0.3036 =P(X <k)—0.0228
P(X <k)=0.3264
k =0.0955 (4dp)
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& Edit Action Interactive

BEEEEnNL

normCDf (—<, 0, 08,0.01,0.1)
0.02275013195
]

& Edit Action Interactive

@M}ﬁ_ﬂ]ﬁmp Iyl v -H% v -

invNormCDf ("L, 0. 3264, 0. UE
0.09550124203
0




Exercise 4C

Question 1

P(X <0.5) =0.6915

Question 2

P(X >—20) =0.9088

Question 3

P(X >28) =0.8849

Question 4

P(X <105) = 0.5793

Question 5

P(X > k)=0.0418
k=1.73

Question 6

P(X <k)=0.2776
k =37.64

Question 7

P(X <20+k) =0.4342+00.5

=0.9342
20+k =27.54
k=754
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& Edit Action Interactive

B3 [ (e 183 fsinr |25 | v | -] v

normCDf (-2, 0.5, 1, 0)
0.6914624613

& Edit Action Interactive

B2 | e | o[ sie | T v | A4 | v

normCDf (-20, ¢, 15, 0)
0.9087887803

& Edit Action Interactive

6| e | [ simp 5| v [ L[ v

normCDf (28, ¢, 10, 40)
0.8849303298

& Edit Action Interactive

B3| v 87 sime 15| v | A | ¢

normCDf (—<, 105, 25, 100)
0.5792597094

& Edit Action Interactive

Ed | for | Fg [ Sime [0 | v | A [ v

invNormCDf ("R™, 0. 0418, 1, 0)
1.730169477

& Edit Action Interactive

% Foe 1 st | T | w | LL- [ v

invNormCDf (”L”, 0. 2776, 4, 4|E|
37.64005579

4 Edit Action Interactive

o 0 ) ) e N el

E|’NormCDf(”L", 0.9342,5,20)
27.53911176




Question 8

PA2< X <k)=0.6
P(X <12)=0.02275
P(X <k)=0.62275
- k=21.25

Question 9

P(X >13.5) = 0.2266

Question 10

P(218 < X < 255) =0.6377

Question 11

P(X >k)=0.8238
k =54.56

Question 12

a P(X <0.72) = 0.5828

b P(X <0.26) = —0.6433

c P(X <0.89) =1.2265

d P(X <0.23) = —0.7388
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& Edit Action Interactive

e & [Rafsm]e [ VT
EllormCDf("L",0.82275,4,20)
21.25084525

& Edit Action Interactive

0| o | f sime | v | L | v

normCDf (13. 5,0, 2,12)
0.2266273524

& Edit Action Interactive

B[ v [ J0asime [ | v | 4| ¥

normCDf (218, 255, 20, 240)
0.6377065867

& Edit Action Interactive

B | e || sime | T2 | v [ ¥

invNormCDf (*R”, 0. 8238, 8, 62)

54.56044677

& Edit Action Interactive

1| e |5 [ Simee | T | v [ AL ¥
in¥NormCDf (”L*, 0. 72,1, 0)
0.5828415073

& Edit Action Interactive

% | o [0 sime [ | v [ 1]+

invNormCDf (”L", 0. 26, 1, 0)
—-0.6433454054

# Edit Action Interactive

B3 e 2| Sime | 2 | w | 4| v

invNormCDf (”L”, 0. 89, 1, 0)
1.22652812

# Edit Action Interactive

B3 e | sime |2 | v | 4| v

invNormCDf ("L”, 0. 23,1, 0)
—0.7388468492




Question 13

a P(X < 044) =195 £ Edit Action Interactive

et [ [Hasme o[« [ [ |

invNormCDf (”L”, 0. 44, 3, 20)
19.54709235

b P(X < 074) N 219 £ Edit Action Interactive
el ffim]ie [ [T

invNormCDf (®L”, 0. 74, 3, 20}
21.93003622

C P(X < 033) =18.7 & Edit Action Interactive

et [ [ sme] o[« [ J] |

invNormCDf (”L”, 0. 33, 3, 20)
18.6802605

d P(X < 085) =23.1 & Edit Action Interactive

et [ [fasme o[« [4]J]|

invNormCDIf (”L”, 0. 85, 3, 20)
23.10930017

Question 14
a Each score is 1 standard deviation away from the mean: 68% = 0.68
b Each score is 2 standard deviations from the mean: 95% = 0.95
o Each score is 3 standard deviations from the mean: 99.7% = 0.997
d Distribution has a mean of 20 and 6 =6

% _ 32 ; 20 _ ’

The scores are 2 standard deviations either side of the mean: 0.95
e Distribution has a mean of 10 and ¢ =2

4-10 _ _, 16-10
2 2

3

The scores are 3 standard deviations either side of the mean: 0.997

f Distribution has a mean of 0 and o =1
0.5x0.68=0.34
g Distribution has a mean of 0 and o =1

P(X <1)=P(X <0)+P(0< X <1)
=0.5+0.34
=0.84
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h Distribution has a mean of 0 and s =1

P(X >1)=1-P(X <1)
=1-0.84
=0.16

i Distribution has a mean of 0 and 6 =5
5 is one standard deviation above the mean
P(X <5)=0.84

] Distribution has a mean of 60 and ¢ =10

70 is one standard deviation above the mean

P(X >70)=0.16

Question 15

Let X represent the number of days duration for a naturally delivered human baby. X ~ (280,10%)

250-280 3 310-280 3
10 10
P(250 < X <310) =99.7%
b 290-280 _ 1
10
P(X >290) =1-P(X <290)
=1-84%
=16%
260-280 270-280 ¥
c = o2 ke
10 10
P(260 < X < 270) =P(260 < X <280)—-P(270< X <0)
_95% 68% _
2 2 e
=13.5%
© Cengage Learning Australia Pty Ltd 2019 11




Question 16
Let X represent the weights of the components.
X ~ (500,5%)

495-500
5

-1

P(X<-1)=P(X<0)-P(0< X <-1)=
=50% —34%

=16%
b 490-500 _
5
P(X<-1)=P(X<0)-P(0< X <2)=
:50%—§%
2
=2.5%
Question 17

Let X represent the weight of cereal contain in the box.

X ~ (310,4%)

a P(X >312) =0.3085

b P(X <300) = 0.0062

Question 18

Let X represent the lenths of the adult male lizards.
X ~(17.5,2.5%)

a P(X <17.5)=05

b P(15< X <17.5)=0.34
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EIE

B

# Edit Action Interactive

£ ) )
normCDf (312, ¢, 4, 310)
0.3085375387

# Edit Action Interactive

&b [ sme s [ T I

normCDf (-0, 300, 4, 310)
0.00620966532

# Edit Action Interactive

b [ O T
normCDf (=ee, 17.5,2.5,17.5)
0.5

# Edit Action Interactive

B | e |13 | Sime | T, vIH} v

normCDf(15,17.5,2.5,17.5)

0.3413447461
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Question 19
Let X represent the scaled scores in a national mathematics test.
X ~(69,12%)

a P(X >75) =0.3085

b P(66 < X < 75) =0.2902

c P(X < 45) =0.0228

Question 20

Let X represent the heights of fully grown plants.
X ~(30,4%)

a P(X >35)=0.1056
0.1056x100=10.56
Approximately 11 plants

b P(X <25)=0.1056
0.1056x100 =10.56
Approximately 11 plants

c P(25< X <30)=0.3944
0.3944 <100 = 39.44
Approximately 39 plants

Question 21
Let X represent the weight of the vitamin contained in 110 mL containers.
X ~ (44,2.5%)

110%x RDI =44
RDI =40 mg
P(X <40)=0.0548
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# Edit Action Interactive

1 0 ) C A B R

normCDf (75, %, 12, 69)
0.3085375387

# Edit Action Interactive

OEEDEE0

normCDf (66, 75, 12, 69)
0.290168787

# Edit Action Interactive

i Bl 5 TOTT

normCDf (—<=, 45, 12, 69)
0.02275013195

# Edit Action Interactive

] o [fRafsme| [ v

normCDf (35, ¢, 4, 30)
0.1056497737

# Edit Action Interactive

et [aomnl i - TE LT

normCDf (—e¢, 25, 4, 30)
0.1056497737

# Edit Action Interactive

e[ [fasme] o] e[

normCDf (25, 30, 4, 30)

0.3943502263

# Edit Action Interactive

e[ [fasme] o[« [

normCDf (-0, 40, 2. 5, 44)
0.0547992917
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Question 22
Let X represent the scores obtained on a particular leaving exam.
X ~(62,12.5%)

a P(X >80) =0.0749
0.0749x 5542 = 415.28

Approximately 415 students

b P(X < 40) =0.0392
0.0392x 5542 = 217.27

Approximately 217 students

c P(62—k < X <62+k)=0.4

62—k =55.4
k=6.6
62+6.6=68.6

# Edit Action Interactive

63 | & &3 sinue [ 1255 | v | 40| v
normCDf (80, %, 12. 5, 62)
0.07493369953

& Edit Action Interactive

S| b [bafsime [0 | v [ 4] ¥

normCDf (—<¢, 40, 12. 5, 62)

0.03920390329

& Edit Action Interactive

%4 &»J»l}ﬁjlﬁmp Jacy |y || v

invNormCDf (”C”, 0.4,12.5, BE
55. 44499359

Stated to the nearest half mark, the middle 40% of scores fall between 55.5 and 68.5

Question 23

Let X represent the heights of adults.
X ~ (175,10%)

P(a< X <b)=0.90
By classpad,
a=158.5b=1915

The shortest driver is 158.5 cm and the tallest 191.5 cm.
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£ Edit Zoom Analysis & (]

138 IS
x1=158. 55146 ¥2=191. 44854

(%[
¥1InvN|158. 55146
¥2lNvN|191. 44854
prob|0. 90
G(10
K175
el
Deg Real {m
14



Question 24

Let X represent the marks acheived in the exam.
X ~ (64,12%)

The top 12% corresponds to the 88th percentile (12% scores higher

P(X <k)=0.88
k = 78.0998

The A/B cut off is 78%.
The next 25% percent corresponds to the 63rd percentile

P(X <k)=0.63
k =67.9822

The B/C cut off is 68%.

P(X <k)=0.23
k =55.1338

The C/D cut off is 55%.

P(X <k)=0.08
k = 47.1391

The D/F cut off is 47%.

Question 25

a P(X <k)=0.2
.. 0.84 standard deviations below mean

b A1 ges
5
40-n=-42
w=44.2

© Cengage Learning Australia Pty Ltd 2019

# Edit Action Interactive

et [aomol i - TE LI

invNormCDf (”L", 0. 88, 12, 64)
78.0998415

invNormCDf (¥1”, 0. 63, 12, 64)
B7.98224016

invNormCDf (”L”, 0. 23, 12, 64)
55.13383781

invNormCDf (¥L”, 0. 08, 12, 64)
47.13914128

# Edit Action Interactive

BEEDsNE0E

invNormCDf (”L”, 0.2, 1, 0)
-0.8416212336
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Question 26

Let X represent time in minutes it takes for Monica to arrive at work.

X ~

a

(45,5%)

Monica will need to take more than 50 minutes to be classified
as late

P(X >50) =0.1587

P(X <k)=0.08
k =52.0254

8:30-52.0254 =7:38 a.m.

P(X <k)=0.01
k =56.6317

8:30-56.63=7:33 a.m.

© Cengage Learning Australia Pty Ltd 2019

# Edit Action Interactive

el o] TOTIL

normCDf (50, ¢, 5, 45)
0.1586552539

# Edit Action Interactive

et [aoenl i O I

invNormCDf (”R”, 0. 08, 5, 45)

52.0253578

# Edit Action Interactive

] o [a]sm| o[ |

invNormCDf (*R”, 0. 01, 5, 45)
5B6.63173937
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Question 27

Let X represent the annual rainfall in an area in south west WA.

X ~ (1200, 200°)

a

P(X <800) =0.0228
0.0228x100=2.28
Approximately 2 years

P(X >1500) =0.0668
0.0668x100 =6.68
Approximately 7 years

P(800 < X <1500) =0.9104
0.9104x100=91.04
Approximately 91 years

P(X <1500| X >1300)
_ P(1300 < X <1500)
~ P(X >1300)
0.2417

~0.3085
~0.783

Question 28

Let X represent the weight of apples from the orchard.

X ~ (180,40°)

a

P(X > 250) =0.0401
0.0401x1000 =40.01
Approximately 40 apples

P(X <150| X < 250)
_ P(X <150)

~ P(X < 250)
0.2266

~1-0.0401
—0.2361

© Cengage Learning Australia Pty Ltd 2019

& Edit Action Interactive

] o [iafsme| o[ v

normCDf (—ee, 800, 200, 1200}
0.02275013195

# Edit Action Interactive

] o [fRafsme| [ v

normCDf (1500, o0, 200, 1200)
0.06680720127

# Edit Action Interactive

el el [ TOT I

normCDf (800, 1500, 200, 1200)
0.9104426668

# Edit Action Interactive

normCDf (1300, 1500, 200, 12U|E
0.2417303375

normCDf (1300, ¢, 200, 1200)
0.3085375387

0.2417/0.3085

0.7834683955

& Edit Action Interactive

e[ [fasme] o] e[

normCDf (250, %, 40, 180)
0.04005915686

# Edit Action Interactive

1 600 %) ED 9 R A 0

normCDf (—ee, 150, 40, 180)

0.2266273524
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Question 29

a

1 =1018, 0 =10
P(X <1000) =0.0359

P(X >1025) = 0.2420

P(success) = 0.0359
P(at least 1) =1—P(none)

(1(?](0.0359)0 (0.9641)"

=0.6938
1-0.6938 =0.3062

Question 30

a

p=100,c6=15

P(X >135| X >125)
_ P(X >135)

~ P(X >125)
~0.0098

0.0478
—0.2054

P(3, 4 or 5 with X >120)
P(X >120) =0.0912

Binomial CDf (3, 5, 5, 0.0912)

=0.0066

Question 31

a

p=X,0=1.8

Using a standard normal distribtion,

P(x < k) = 0.005
k =-2.5758

& Edit Action Interactive

e o [l o TE T

binomialCDf (3, 5, 5, 0. 0912)
0.00658566334

£+ Edit Action Interactive

e[ [falsme] o] v [« ][

invNormCDf (”L”, 5e-3, 1, 0)
-2.575829304

The labelled weight 5009 is —2.5758 standard deviations under the mean

500+ 2.575806 = x

500 +2.5758(1.8) = 504.636

.. 505 grams

250+ 2.5758x1.8 = 254.63

.. 255 grams

© Cengage Learning Australia Pty Ltd 2019
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Question 32

a

n=500g, c=5¢g
P(X <490) =0.0227
-~ 2.3%

n=500g
P(X <490)=0.015

A score of —2.17 standard deviations below the mean = 490.
490-500

(9

=-2.17

490500
—2.17
=46

© Cengage Learning Australia Pty Ltd 2019

& Edit Action Interactive

el [l T

invNormCDf (”L", 0. 015, 1,0}
-2.170090378
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Exercise 4D

Question 1

See full answer in text.

Question 2

See full answer in text.

Question 3

See full answer in text.

Question 4

See full answer in text.

Question 5

See full answer in text.

Question 6

See full answer in text.

Question 7

See full answer in text.

Question 8

See full answer in text.

© Cengage Learning Australia Pty Ltd 2019
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Miscellaneous exercise four

Question 1

d

—In(10x) :1
dx X

Question 2

i10In X :E
dx X

Question 3

1( X j

dx\ Inx

In X><:|.—X><1
X

(In x)?
_Inx-1
~ (Inx)?

Question 4
d 2 3
&In[(x +1)° |

:%(SIn(xz +1))

2X
()
_ bx
x*+1

=3
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Question 5

2]
dx X+1

:%(In(x—lf ~In(x+1))

_d
dx
3 1
T x—1 x+1
_3(x+1D)—(x-1)
C (x=1)(x+1)
_3X+3-x+1
T (x=1)(x+1)
. 2x+4
T (x=1)(x+1)
_ 2(x+2)
C(x=1)(x+1)

(3In(x-1)-In(x+1))

Question 6

fngx
dx - °

_d Inx
“dx In5
11
"5 x
1

~ xIn5

Question 7

P(X >1.5)=0.0668

Question 8

P(=20 < X < 20) = 0.6827

Question 9

k=1.32

© Cengage Learning Australia Pty Ltd 2019

& Edit Action Interactive

DEESEIE0E

normCDf(1.5,¢,1,0)
0.06680720127

& Edit Action Interactive

] b [ ]smn| o[y [ o]l

normCDf (-20, 20, 20, 0)
0.6826894921

£+ Edit Action Interactive

] o 18| v [ v ]| |

invNormCDf (”L”, 0. 9066, 1, 0)
1.320104891
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Question 10

k =18.25
Question 11
dy 5 1
dx X
When x =e
dy_3
dx e
Question 12
ﬂsziﬂn Xx1
dx X
=Inx+1
When x =g,
ﬂzlne+1
dx
=2
Question 13

P(X >58) =0.0038

Question 14
a -0.202
b -1.126
c 0.332

d -0.228

© Cengage Learning Australia Pty Ltd 2019

& Edit Action Interactive

] o[]S ] ]

invNormCDf (”L", 0. 3632, 5, ZE
18. 25040841

& Edit Action Interactive

Feilor [ A O]

normCDf (58, ¢, 3, 50)

0.00383038056

& Edit Action Interactive

invNormCDf ("L”, 0. 42,1, 0)
=0.2018934791

invNormCDf (*L”, 0. 13,1, 0)
-1.128391129

invNormCDf (”L”, 0. 63, 1,0)
0.3318533464

invNormCDf ("L”, 0. 41, 1,0)
—-0.2275449766
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Question 15

Let R represent rainfall
R~N(1.2, 3.1%)

a P(R <6) =0.0467
0.0467 %365 =17.0565
-~ 17 days

b P(R >10) = 0.6507
0.6507 x365 = 237.4900
-~ 237 days

c P(10 < R <15) = 0.5405
0.5405x 365 =197.2905
-~ 197 days

© Cengage Learning Australia Pty Ltd 2019
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Question 16

1
jo (ax® +k) dx

+k — Equation 1

%a+2k =1 — Equation 2

Solving simultaneously
a=0.3 k=01

E(X) = [ xf (x) dx
= '[02 (0.3x* +0.1)x dx
~14
Var(X) = [ £ (x)(x- )%
= [[(0.3¢ +0.1)(x~1.4)%x

u
75

© Cengage Learning Australia Pty Ltd 2019



Question 17

jo"ksinx dx =1

a [k cos x]g =1
—kcosmt—(—kcos0)=1
k(=) — (k<D =1

k+k=1
2k =1
oL
2
3
b J41ﬁnxdx
=2
4
3n
3o,
=| —=C0S X
2 L4
12 (142
2 2 2 2
N2 V2
4 4
_2V2
4
N2
2
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Question 18
a P(x) =R(x)-C(x)

=1000x — (25 000 —-20 000 In( j), x <100

L X
100

—1000X — 25 000 + 20 0001n (1—%), x <100

b P(x)=1000x—25 000+ 20 000In (100_ Xj

=1000x — 25 000+ 20 0001In (ﬁ (100 - X)J

=1000x —25 000+ 20 OOO(In ﬁjt In(100 — X)j

P’(x) =1000+ 20 000(
100—-x

j, X <100

0=1000+20 000 L
x—100

20 000
x—100
x—100=-20
x =80

—-1000 =

P(80) =1000(80) — 25 000 + 20 000 In (%j

=22.811.24
~.~$22 800
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£ Edit Zoom Analysis

(x]

v1=1000-x-25000+20000-In{1-x/1

80,22811)

Max
we=8l) ye=228111.242 x

Rad  Real

B
T
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Question 19

2 R
a  P(x<2=2732-4
36
_1
6
1
b P(X>2)=1-=
6
_5
6
2 —
c p(x <3)=> B4
36
_I
18
P(B< X 35)=E
18
d 0
Question 20

Let K represent the number of kilometres a new tyre lasts.
K ~ N (60 000, 8000%)

a P(K < 45 000) = 0.0304

b P(at least one lasts less than 45 000)
=1—P(all last more than 45 000)

=1-(1-0.0304)>
=0.1162
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