Foundations of Math 11

Section 2.3 — Practice Problems

Find the Area under the Standard Normal Curve

1. Between z = —0.62 and z = 0.75

?(..0,4,24 < 0.7§): ?(14 O.'IS\ - ?(?—4‘0'-532)
= 0.7173%34 - 0.2676
= O.SQ95%

2. Betweenz = —2.35and z = 1.42 _ ~0:62 O 0,1(
P(-2.3s< 2< 1\, 42) <% 24 \.‘\2) ~p(22-2.35)
= 0.9123

3. Betweenz = —1.42 and z = —2.38 -2.%5 w42

P(-142< 2 -=1,2¢) = Pz <-1.42) -P22-239)
= 0O, 069\S

4. Tothe right of z = 1.46 -2.38 ~1,2%

e(Z2>0LA0=1- Plz<\.4¢)
= 0, 072\

5. To the right of z = —2.37 \, 44

P(2>-237)=\- 2(22-2,37)
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6. The attendance for a week at the local theatre is normally distributed with a mean of 4000 and a
standard deviation of 500. What percent of attendance figures fall between 3600 and 4600?

P(3600 < X < 4600)

N = 4000

:?(xé 4\-@00)—?(X< 3QOOJ T = SO

_ 4600 - 4000
- \’(1< =S )

|

-7 (14 3_@_’?_.:_%333> 3690 4ooo 4600

San

Plz<t,2)- P(2e -Qag> -

0.8%949 ~0, 2119
= 0, b773

7. The average height of humans in Victoria is 175 cm with a standard deviation of 10 cm.

a) How many people would have a height between 160 cm and 180 cm?

P(leng % < 130)
? (x<189) -P(X < 1k0)
P2« !*——"—"?’?;m) - Pz < 2o

[

1)

P(zco.s) -P(z<-1.5) %
&< \1s \3<
0.69\3*' Q. 0668 .
- 0/6247

b) If you were to random choose a person, what is the probability that they have a height between 160
cm and 180 cm?

Y|

P o < ><<\3o): 0.2 47 '—'62.47%

c) If the population of Victoria is 86 000, how many would you expect to have a height between 160 cm
and 180 cm?

EW)=wn f(x)

E(lo <y < tao)s wn ¥ (leo < X <180)

- Boox (00,6247

P

= 53724
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8. A provincial math exam has a mean of 68 and a standard deviation of 13.2. If 30000 students take
the exam, and a score of 49 or less fails, how many students fail the exam?

19 -6 8 W b8
P(x < 49) = ?<%4 T \3.2 ) o= 13.2

=p(z<-14391)
= O.0749

E(x<49)= n P(¥<49) A |
= 2000 (0.9749) 49 6%
= 2247

9. A manufacture of iPhone indicated a mean of 26 months before there is need of repairs with a
standard deviation of 6 months. What length of time for the warranty should the manufacture set such
that less that 10% of all iPhone will need repairs during this warranty period?

A~ A
= Zao
-
2725 = -\.29
G

x z-fa Momﬂf\g
AT 1R 26 et

10. Nylon strands are manufactured to a mean tensile strength of 1.5 N, with a standard deviation of
0.04 N. If the tensile strength is normally distributed,
a) what percent of the strands would have a strength less than 1.4 N?

Wxs\.4)= 0 (2< ks )

0.9 4

- p(z< -2:5)

0.62
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b) what range of strengths, symmetrical about the mean, would you expect 99.0% of the strands to

have?
'x“‘})\ - -i:
’—¢ 2.095
i\”hs - -2.§7
0.04
1, = LL4Q
qu‘./-k: 10*3‘75 ’7"2:[‘(00 \;«0 .<"x<\obg

S \'S: 2.577
O:O‘k

11. The accuracy of an automatic pitching machine for batting practice is based on the off-line distance
that a pitch is from a target line that is 30 m away. The off-line distance is normally distributed with a
mean of 0.3 m and a standard deviation of 0.05 m. What percent of the pitches fall within 0.2 m of the

target line?

0,2" OI_E‘))

v <02) =2« 7S
= ?(24'2)

= 0O, 022%

=2.2864
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12. Major manufacturing companies operate on the principle of preventive maintenance to avoid a
complete shutdown of the assembly line if a component fails. The lifetime of one component is
normally distributed with a mean of 321 h an d a standard deviation of 23 h. How frequently should the
component be replaced so that the probability of its failing during operation is less than 0.001?

A — M

-3
zao.
T 0. I3

o
-

%~ 2]
23 3

32\ W
A= 249.74

13. The Trans-Canada highway stretches from St. Hon’s to Victoria. On one section of the highway it has

been found that motorists drive at speeds that are normally distributed with a mean of 110 km/h and a
standard deviation of 16 km/h.

a) What percent of motorists are driving less than or at the posted speed limit of 100 km/h on this
section?

Pla<ion) = ?(2< 2o =110
= P(e<-0. 625}
= 0,266
= 26.6 1

b) Below what speed do 90% of the motorists drive?

> R EN
= 2,
T 0.90

el l.23

A= \36. S\(M l\r\
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14. Students’ marks on a test were normally distributed with a mean of 70 and a standard deviation of 8
a) What percent of the students obtained a mark above 80?

X >80} =\- P+ < 80)

S 8Q -70
-\ ?(*4 I )
-1- ?P(=»< 1.25)

"1‘0 20
=1-0:894% = oO.los6 =

= 10.56¥
b) What percent of the students obtained a C grade (60 to 70)?
?( Lu< K< ’[o)-‘ P(x<10)- ¢

— A mﬂe_ _ ',"' 60’7
- “)(%‘ ] ) fl2< =3
= ¢( z2<0) ~P(2< -1.25)

6;0 —':Q
- 0.900 — 01056 = 0.3944 -

= 39,447
c) Determine the mark under which 75% of the students’ marks occur. This is referred to the 75t
percentile

X< 60)

A
1

K= _
Ay 20-’78
A~10
— = O.‘a%
a




