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Find each probability using standard normal distribution tables.

P(z < =1.23)

88 Luso| BiosS 18939 Joual 8 5iilue padiivs AU 0id L9
—1.23 Gosiill oig) Ao sl o5

—a
»

0.03

0.0003
0.0004
@-0Q0F

v.uslo
0.0516
0.0630
0.0764
0.0918
0.1093

0.04
0.0003
0.0004

000PA |
v.UaJy

0.0505
0.0618
0.0749
0.0901
0.1075

0.05
0.0003

0.0004

0.0NpA
U.d4aul

0.0495
0.0606
0.0735
0.0885
0.1056

0.1292
0.1515
0.1762

Ll Bl 95 ULy
P(z < —1.23) = 0.1093

0.1271
0.1492
0.1736

0.1251
0.1469
0.1711

620l ,2ull 5t Jolua Losikuse Jlosal J5 sl i

P(z < 1.23)

80wl b 19559 J9uall 8 1lue puies Al 0i
1.23 Gl odg) llaal o)l €5

Z Value 0.00 0.04 0.05
0.0 0.5000 | 0.5040 | 0.5080 | 0.5120 §0.5160 | 0.5199
0.1 0.5398 | 0.5438 | 0.5478 | 0.5517 § 0.5557 | 0.5596

P ) & 3 N&782 [0 5232 | &6 5271 158108 0:5048 LN FQR7
0.6 0.7257 ) 0.1291 | V. 7324 |Ju.Ts57 JU.7389 | 0.7422
0.7 0.7580 | 0.7611 | 0.7642 | 0.7673 § 0.7704 | 0.7734
0.8 0.7881 | 0.7910 | 0.7939 | 0.7967 §0.7995 | 0.8023

0.9

gl Qo 95 Iy
P(z < 1.23) = 0.8907

P(z > @l 9]
BB _paiviues Al 0i 8
P(z>219) =12P(z < —219)
ool €85 B8 lusall QoS 9995 8 pluo Jgaall 09
—2.19 Biaui)l oig) Bl

2. 19

—

P> 2.19)

BactB pabivs QU 03 9
P(z>219)=1-P(z<219)
il i85 Asluall Goud 1995 8 yblo Jgaall ;09

2.19 Bl odg) Astiall

Z1 g _ [ —_—
Z Value 0.00 |7 0.05 0.06 0.07 0.08 0.09 Z Value 0.00 . 0.05 0.06 0.07 0.08 ( 0.09
—-3.4 0.0003 | £:3 | 0.0003 | 0.0003 | 0.0003 | 0.0003 | 0.0002 0.0 0.5000 t 0] 05199 0.5239( 0.5279( 0.5319 §0.5359
~ =30 Q0 ¢4 4 0 SO A GAN AL AN N4l OGR4 e-NR0 R el e 0 F20A e e SLORJ S BRI L PR T Rel 0 Lol N
(==Y U.JuoZ J 37 LIV ] | Uuloo | J.udbo | L.Uuoo | u.duud i 1:6 0.9452 | ¢ 51 0.9505 | 0.9515 ] 0.9525 | 0.9535 § 0.9545
=Vl 0.0107 | 46 | 0.0094 | 0.0091 | 0.0089 | 0.0087 § 0.0084 1.7 0.9554 ~“-1 0.9599 | 0.9608 | 0.9616 | 0.9625 | 0.9633
L5 0.0116 { 0.01134 0.0110 Q 3 8 0970
0.0150 | 0.0146 § 0.0143 L ; : 0.9767
" o : ’ . - - - 2.0 0.9772 | 3] 0.9798 | 0.9803 | 0.9808 [ 0.9812 7
—-1.9 0.0287 21 0.0256 | 0.0250 | 0.0244 | 0.0239] 0.0233 Cz_l } 0.9821 | £38 | 0.9842 | 0.9846 | 0.9850 | 0.9854 §.0.9857
— L T L O e 2.2 0.9861 | L5 | 0.9878 | 0.9881 | 0.9884 | 0.9887 |0.989{J
ouiledl Qo 085 JLIL . P ¥ [t
P(z>=219)=1=P(z<=2.19 h
P( 2 19) : 0%143, ) P(z>219) =1 — P(z < 2.19)
PEZ > —2-193 oy P(z > 2.19) = 1 — 0.9%87
zZ > —2. = (.
Gl D P(z > 2.19) = 0:6533
=\ 0. q‘g’f)? '

=6.0U3 L @;
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(a,b) Analyze standardized data and distributions by using z-values. (The table will be provided in the question) | Example 8 & 14 | 400 & 402

INTERNET TRAFFIC The number of daily hits to a local news Web site is normally

distributed with T 98,452 hits and o = 10,325 hits. Find the probability that the Web

site will get at least 100,000 hits on a given day, P(X = 100,000).

5,5 L = 98,452  Lawb &y o0 6, Ld @890l Guogdl SLyb Il dae g5 o Lo Bale 1¢5 Wl e 49 50l as,9
.P(X =100,000) A PO SO I8 e 5,5;100,000 e gbgall Jgas. Jlois! agl.3,b;0 = 10,3254

Step 1 Find the corresponding z-value for X = 100,000.
x = 30 g 3,5Uoll Z o angl: 1 sgkill

Visits Summary

, 98,452 132
> _ XM _ looooo —98452 NV Daily Monthly
O_, — |O 32(;_3_ visitor
Visits Summary - Last 30 Days
—t \ Ll q o\ Visitor Demographics Views by Category
2 W .\5
Step 2 Find the probo\bi!itg. Jlosodlangl :2 sgkait

P( X > 106000 — P(?. ? .o~\5)

o.\5

o.lL5

0 a

Z Value | 0.00 | 0.01 0.02 0.03 0.04 | 0.05 | 0.06 | 0.07 | 0.08 | 0.09

0.0 0.5000 | 0.5040 | 0.5080 | 0.5120 | 0.5160 | 0.5199 | 0.5239 | 0.5279 | 0.5319 | 0.5359
0.1 0.5398 | 0.5438 | 0.5478 | 0.5517 | 0.5557 @.559@ 0.5636 | 0.5675 | 0.5714 | 0.5753
0.2 0.5793 | 0.5832 | 0.5871 | 0.5910 | 0.5948 | 0.5987 | 0.6026 | 0.6064 | 0.6103 | 0.6141
0.3 0.6179 | 0.6217 | 0.6255 | 0.6293 | 0.6331 | 0.6368 | 0.6406 | 0.6443 | 0.6480 | 0.6517
0.4 0.6554 | 0.6591 | 0.6628 | 0.6664 | 0.6700 | 0.6736 | 0.6772 | 0.6808 | 0.6844 | 0.6879
0.5 0.6915 | 0.6950 | 0.6985 | 0.7019 | 0.7054 | 0.7088 | 0.7123 | 0.7157 | 0.7190 | 0.7224

s Sy STl T [ e W et T ST SR T  LN T P A




_— Ao de SO Clud N Yo

~

CUSTOMER SERVICE The length of time that a customer spends waiting to be connected
to a customer service representative is normally distributed with a mean of 21.3 seconds
and a standard deviation of 3.8 seconds. Find the probability that a wait time will be
greater than 30 seconds. Al = N.3 6 = 3.9 )

S ilg 85U 21.3 Juwgies b JKii Bs jgo ol Boud. Jiows JLal Jaodl ,UaHH Sus tslosil dosd
856 30 o sl Wt sae o955 ol Jlosal angl Al 3.8 ¢ a0
Step 1 Find the corresponding z-value for X = 30. x = 30 S0 5,50l Z o asgl 1 sghall

7 XM _ 30-23 _ 9 9993

_—— e

o %)

2 =~ 029 \
M 298
Step 2 Find the probability. Joinl angl :2 sghall

P(X>3O): Wz 2% &
N _ T
=_\- OBNE

2} A\oo @ El.i/b

Z Value | 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

0.0 0.5000 | 0.5040 | 0.5080 | 0.5120 | 0.5160 | 0.5199 | 0.5239 | 0.5279 | 0.5319 | 0.5359
- Orl o 00308 w0 MR EHTE G2 Te- 000087 p 06306 A 36 8261 0 T4 o BT e
0.9504 | 0.y5b4 | 0.b375 | U.YD8BZ | L.95Y1 | 0.95Y3 | 0.960Ub | U.YBlb | L.9BLL | U.9653
1.8 0.9641 | 0.9649 | 0.9656 | 0.9664 | 0.9671 | 0.9678 | 0.9686 | 0.9693 | 0.9699 | 0.9706
1:9 0.9713] 0.9719 | 0.9726 | 0.9732| 0.9738 | 0.9744 | 0.9750 | 0.9756 | 0.9761 | 0.9767
2.0 0.9772 | 0.9778 | 0.9783 | 0.9788 | 0.9793 | 0.9798 | 0.9803 | 0.9808 | 0.9812 | 0.9817
2.1 0.9821 | 0.9826 | 0.9830 | 0.9834 | 0.9838 | 0.9842 | 0.9846 | 0.9850 | 0.9854 | 0.9857
2.2 0.9861 | 0.9864 | 0.9868 | 0.9871 | 0.9875 | 0.9878 | 0.9881 | 0.9884 | 0.9887 | 0.9890
23 0.9893 | 0.9896 | 0.9898 | 0.9901 | 0.9904 | 0.9906 | 0.9909 | 0.9911 | 0.9913 | 0.9916
2.4 0.9918 | 0.9920 | 0.9922 | 0.9925 | 0.9927 | 0.9929 | 0.9931 | 0.9932 | 0.9934 | 0.9936
25 -3 0 ROLR-L L9041 0984 3¢ DA 5 - 1L PASHE 0. G4 S| -9P 100 (FAGP L e~ PA5 e
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14. TESTING The scores on a test administered to prospective employees are
normally distributed with a mean of 100 and a standard deviation of 12.3

SM=100 5 = 03
100 huogin; b 2 jgi palainnll gaibgell Lo ol sl G BN Clo 0 56 iy o ale : Lidyl .14
$809 70 g 39,8 LU S0 0l Sugiall Suwill e :a 12.3 6,0 9l il

a. What percent of the scores are between 70 and 80? i Ko

o

Zl__:7(‘)--100 = So0- loo
|12:3 123

% 2 WY = —\.63 244 —163 O

P(7o < x < 30)

— P(,_QLILt 4 2_4 - ] 65) Li:;‘l;: 0.00 [ 0.01 [ 0.02 [ 0.03 .] 0.04 | 0.05 [ 0.06 | 0.07 [ 0.08 [ 0.09

18- |90 303~ #0. 3203|8080 3:00A3 4041083 [v2 3208
—2.b L6 | D.W0LJ | V.LULa | LDUds | BOUES | 0.u0zs | V.LULL | LOLEL | LILLD | 001

= P(E < _]_63) _?(E’ <,2 Lﬁ) —2.7 | 0.0035] 0.0034 | 0.0033] 0.0032 | 0:0031 | 0.0030 | 0.0029 | 0.0028 | 0.0027 | 0.0026

—-2.6 0.0047,1:0:0045. | 0.0044 | 0.0043 | 0.0041 | 0.0040 | 0.0039 | 0.0038 | 0.0037 | 0.0036

1 = e 0.0062 | 0.0060 1°0.0059 | 0.0057 | 0.0055 | 0.0054 | 0.0052 | 0.0051 | 0.0049 | 0.0048

e O ~ D 5‘ 6 —_— O N 007 3 —-2.4 0.0082 | 0.0080 | 0.0078 | 0.0075 .Dﬂm 0.0071 | 0.0069 | 0.0068 | 0.0066 | 0.0064
-2.3 0.0107 | 0.0104 | 0,0102 | 0.0099 | 0.0096/ 0.0094 | 0.0091 | 0.0089 | 0.0087 | 0.0084

—_— @ O L"LA\’3 X lo OU)Q MWW‘MWIWM\MMwQNﬂM&
—— = —2.v UJzal | Uulded O | wbale | wdzu’ | OwZue [ JuaYr [ wbidz [ udiol | Gulbo

0 -39 0.0287 | 0.0281 | 0.0274 | 0.0268 | 0:0262 | 0.0256 | 0.0250 | 0.0244 | 0.0239 | 0.0233
=uj A{ \qg / =18 0.0359 | 0.0351 | 0.0844 | 0.0336 | 0.0329 | 0.0322 | 0.0314 | 0.0307 | 0.0301 | 0.0294
0 = 0.0446 | 0.0436 | 0.0427 | 0.0418.| 0.0409 | 0.0401 | 0.0392 | 0.0384 | 0.0375 | 0.0367

S 0 —1.6) | 0.0548 | 0.0537 | 0.0526 ( 0.0516') 0.0505 | 0.0495 | 0.0485 | 0.0475 | 0.0465 | 0.0455
—— q A —1.5 |[0.08668 | 0.0655 | 0.0643 | 0.0630 | 0.0618 | 0.0606 | 0.0594 | 0.0582 | 0.0571 | 0.0559
L_e—« 4 Lneapalenpzos Lenv7al pamend 0@z4n oo pa3r Lo gpasl pozesd nesed fon page

b. What percentage of the scores are over 115? M=oy 07 =123
115 o Slell clo ) dugiall duuwill Lo :b

2 = W5 -100 gy I\QZ
(2.3

P(X >n5) = P(z >1.22)
= 4 Ple &5

= | 6.REE2
AL ] ‘ {\QYL

L W K S =

7 KM

Z Value 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
OY \ \ 0/ 0.0 0.5000 | 0.5040 | 0.5080.| 0.5120 | 0.5160 | 0.5199 | 0.5239 | 0.5279 | 0.5319 | 0.5359
] -0l e e 0280 00 S0 BT L PLTe- (955 0 SEQE A RS S8 (e T4 e 0 $ 1300
w. b UAoul pUead [ aadde | v lobi | Ll BdD [ oled | Lo | vovlo | wbido | bdied
0.9 0.8159 | 0.8186 | 0.8212 | 0.8238 | 0.8264 | 0.8289 | 0.8315 | 0.8340 | 0.8365 | 0.8389
/ 1.0 0.8413 | 0.8438 | 0.8461 | 0.8485 | 0.8508 | 0.8531 | 0.8554 | 0.8577 | 0.8599 | 0.8621
(l. I‘J 0.8643 | 0.8665 | 0.8686 | 0.8708 | 0.8729 | 0.8749 | 0.8770 | 0.8790 :Q.BBI 0.8830
E E YZ-— 0.8849 | 0.8869 \0.BB88") 0.8907 | 0.8925 | 0.8944 | 0.8962 | 0.8980 | 0.8997 | 0.9015
1.3 0.9032 | 0.9049 | 0.9066 | 0.9082 | 0.9099 | 0.9115 | 0.9131 | 0.9147 | 0.9162 | 0.9177
1.4 0.9192 | 0.9207 | 0.9222 | 0.9236 | 0.9251 | 0.9265 | 0.9279 | 0.9292 | 0.9306 | 0.9319

E S PR 0N 0 8046 | QPR BN -API O SIGA | GANS-L_PQAOr (PO Q) PN
-

ailley | galill = ple ydie U |
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14. TESTING The scores on a test administered to prospective employees are
normally distributed with a mean of 100 and a standard deviation of 12.3

100b.wging\'_?ﬂ,g.b&jgigoﬁlnl'mm%ﬂbg&lul;oéi).slpiﬁ&sﬂbmﬂl&lgp&jgip!igloéiol&:,lﬁb.}l\ 14
12.36,420 b\ ,0ilg
c. If 200 people take the test; how many would you expect to score lawerthan T?
975 oo I8l 88 50 e lglany ol @893 cpill KoLl sas pL8 (LB Lads 200 b 13| : C
#5- 0o ‘ -
’Z:W:_Q.OS M= 00 2:%
Y

P(X <75) = P(2 / -9, 03)

— o-ofl@
e %f \)eop\e ~ o BB Mo
= 0.0212 (200 ArBo X N0 o5
-~ §-24 prof

A

EE o} 5 J/\

a 0
Z Value 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

-3.4 0.0003 | 0.0003-{-0.0003 { 0.0003 | 0.0003 |.0.0003 | 0.0003 | 0.0003 [ 0.0003 | 0.0002
| —z.5 u.0Uu2 | J.LubL | L.J0DI T LU UV | v.ULdZ | U.udb 1 | L.0Uad | J.Uuds
-2.4 0.0082 | 0.0080 | 0.0078 | 0.0075 | 0.0073 | 0.0071 | 0.0069 | 0.0068 | 0.0066 | 0.0064
—2.3 0.0107 | 0.0104 | 0.0102 | 0.0099 | 0.0096 | 0.0094 | 0.0091 | 0.0089 | 0.0087 | 0.0084
-2.2 0.0139( 0.0136 | 0.0132 | 0.0129,| 0.0125| 0.0122 | 0.0119] 0.0116 | 0.0113 | 0.0110
=2 0.0179( 0.0174 | 0.0170 | 0.0166 | 0.0162 | 0.0158 | 0.0154 | 0.0150 | 0.0146>| 0.0143

=20 0.0228 | 0.0222 | 0.0217 @02@ 0.0207 | 0.0202 | 0.0197 | 0.0192 | 0:0188 | 0.0183
L L QU0 SO eI L A e a0 e Lo o I L S O L 0 0. S
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16. PRECISION Use the normal distribution of data. SUlul) 2ol @ 5ol padiiul i
a. What is the standard deviation of the data set?
ULl Begenn; 6 uoll 9l yaslll ungl :a
X= M~ Yild o
I s e N N
190" = 51.7-35.4 e (0
\\ Qo = 6.3 =~ \.\q

o = 13.697 M= S

b. What percent of the data will be greater than 607
60 oo JeU o jall dygioll Al o :b

P(X > 66) % *P(z> 0.6\) y

=
= 1O P9
.. S,
- | — o729 . el
—_0. oS X 10n°7 3
¥ —20.6053%

2in7.09 % 0. 6\

T YT, —
\0.é)f

Z Value | 0.00 | 0.01 0.02 0.03 | 0.04 | 0.05 | 0.06 | 0.07 | 0.08 | 0.09

0.0 0.5000 | 0.5040 | 0.5080 | 0.5120 | 0.5160 | 0.5199 | 0.5239 | 0.5279 | 0.5319 | 0.5359
el o »0 6399 |0 5436 | 05478 35517 -0F5RT o0 BEIE| N.5836-L 056706\ b5Td4 06752

Z<a

0.4 | 0.5554 | 0.6591 | U.6625 | L6664 | 0.67U0 | 0.0736 | 0772 | L6608 | U.6544 | 0.08/9
0.5 |0.6915]0.6950]0.6985 [ 0.7019] 0.7054 ] 0.7088 ] 0.7123 [ 0.7157 [ 0.7190 ] 0.7224
0.6 | 0.7257 |(0.729 0.7324 { 0.7357) 0.7389 | 0.7422 | 0.7454 | 0.7486 | 0.7517 | 0.7549

—
0.7 0.7580 | 0.7611 | 0.7642 | 0.7673 | 0.7704 | 0.7734 | 0.7764 | 0.7794 | 0.7823 | 0.7852
O g b 0.8 0.7881 | 0.7910 | 0.7939 | 0.7967 | 0.7995 | 0.8023 | 0.8051 | 0.8078 | 0.8106 | 0.8133

@ 0.8159| 0.8186 | 0.8212 | 0.8238 | 0.8264 | 0.8289 | 0.8315 | 0.8340 | 0.8365 | 0.8389
1.0 0.8413 | 0.8438 | 0.8461 | 0.8485 | 0.8508 | 0.8531 | 0.8554 | 0.8577 | 0.8599 | 0.8621
T L LS SN o = S
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.u,..,....n G dadl ) ilyigd! Gadaigd) ) (b)) Sl il pudiinly (Jleix] JS o
a. P(70° < X <90°)

e JS) ablad) Z 03 sa Bo) 90% 70° f 83)0) calasud Bpgiad) dpass) 33 nay@ills ga Jigal!
(559 Z aead slew¥ 90 aasa)

X—p
zZ= los Nt A
X—=p ;
z= £ pad Al — 01
a :¥ og=6su=814X=70
90 — 81 i B
6 = —1.83 1
=~ 1.5

ied ¥ ablad) aslua) o, b Jetenl) deul> plasiawl cliSe,

5i5) DRAW aslall o clis aasg J[20d [DISTR] jlas) U35 cpo Z ped 5o
il gslus .ShadeNorm (lower z value, upper z value)

Bose oo LS 0.899568 apall z =15 4 2= —1.83 g audly)!

Area=.B99568
Tow="10> EMur=1.5%

[—4, 4] scl: 1 by [0, 0.5] sck: 0.125

90 5 70 (o ams wolS 5, ) il s oo Loyas 90% ol Lol

b. P(X = 95°) _X—p
L T r o ddccn
_95—81
-6 7 =6 5 j1=814 X=95
firea=. 009871
10W22.33 o JupzY =~ 2.33 .

[—4, 4] scl: 1 by [0, 0.5] scl:0.125
ke LWladic 3l 5, > a5 &le;; o Jhas) ;l;o_u-d aadlgll anlaid) ol slow) cliSe . Sl sl duls alasaul
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Batteries: The hypothetical lifespan of a specific type of battery is normally

distributed, where u = 8 hours and o = 1.5 hours. Find the probability of each of
the following:

a. Find the probability if the battery
will last for less than 6 hours.

P(X < 6) = P2 @-1.33)
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b. Find the probability if the battery will
operate for more than 12 hours.
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c. Find the probability if the battery will
operate between 8 and 9 hour.
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