114 Block 3 Erdeky
1 | Corresponding Areas under a normal cuavel the standard normal cumme equal.  Below: Area B = Area A.

NORMAL A normal distribution The standard normal disttibn

2 =50 - u=0 NORMAL

MU =50 =10 - o=1 :

?leo X1 =50 R 21=0 3:P(L<Z<R)

3:P(L<X<R) X2 =65 - =15 IF_ezzol.s

Iﬁei%(z » P(50 <x < 65) =.4332 - P(0<z<1.5)=.4332 «
Ml=75E 'I’ |
=718 '
L /
F=7E5  Z=1.5 / - s = X—u
FPROB=. 433133 ,’I o

I ; zZ=
ceto / 65-50
H=-Z% H+ZE '
20 an S 10
?{&2@'&'3315; - T" :\," A z=15
Lv. S‘ﬁ )( ZZ
20 30 40 50 60 68 7 80
L R | w 2(65) > 1.5
T 2(50) =0

A normal distribution x hag = 50 ando = 10. Find P(50 < x <“6,5).—"'/

The traditional methods to_convert the x valué® and 65_fctheir corresponding z scor@sand 1.5

using_the z-score formul&lext, use thareas of the standard normal table

Page 332, 26b Given a ND withp = 8.4 ando = 1.7 Let x = the police response time (in minutes).

(b) Find the probability that the police respondhivi 5 minutes. That is find P(x < 5).
PRGM] INTERVAL

PRGM] NORMAL
E]

Draw the graph, showing intervals

<=

M=75.4 M—35= 3.3 qmgﬂw_ Jru=72.4
S=?1.7 M-25= g : =i, 5=1 OBREILITY WOR)  L.arealow=71.7
="71 M-5= B.7 ?x n=1 ¢ BOUMDARY PPCHELD  pLarealFIMD POHCRD
M= 2.4 i® nkl SiPCLOHIRD R=75
M+5= 10,1
M+25= 11.5 Z=-2
M+35= 13.5
PROE=. B2275
P(x <5)=.02275
=17
P(x < 5)

8.4 10.1 1118.5
0 12 3

L H+z5
2.2 £

AFga=.02zrh
Tows=-1E88  up=E

By table: z(5) = -2.
A(-2) =.0228
P(z < -2) =.0228
P(x < 5) =.0228

____________________




Page333,31d Givenp=8. Wherwo is not given, use the general m{d:ez Ra;ge = 11-5 =1.5.

Let x be the replaeat age of a TV set.
(d) Find %, the guaranteed agé a TV, so that no more than 10% of the setsratiee guarantee period.

That is, find xso P(x < ¥) = .10.
PRGM) INTERVAL

.10

M="7a —-35= 3.5
5=71.5 :EE_ .2 Draw the graph on papek:_
+5= 9.%
i 1oiL 35 5/ 65 8 9.5 1125 X
-3 -2 -1 0 1 23 2z

Xo= ? P(x < 608)= .1C

Use theNORMAL program to find the boundagf the known Left Area
PRGMJNORMAL

FORHAL T7PE ] [U=7% FIHD ] [FRER=". 1B 5

: =, 5=1 ||ox=71.5 OEAEILITY T_AREA z= -y

g el —p| [FBECOHOARY SRIGHT ARER -1,25155

i onel 3:CEMTRAL AREA | [BOUNDARY= - -
£.BFTET b .

P(x < 6.08) .10 oldess  weesorrsr

Conclusion:
If the company guarantees their sets for 6 yehey, will not have to replace more than 10% of them.

The Traditional Method < Optional Find % so P(x <) =.10.

First find zso P(z < g =.10 using steps 1-4.
1 Draw left tail area C so that it contains 10%h&f distribution. Mark the boundary z

2 Look for .1000 in the bodgf the SNC table..1000 is betweerl003 and0985.

3 Choose1003 since it is closer t4000.
4 The z-score that corresponds1603 is -128. > zp = —128.

Next find x Usé x =@+ u]to find % > Xo= —128x 1.5 +8<6.1 S0 P(x < 65.10. % =6.

Page332, 28 Given a NDwith p =22 ancb 10. Let x = the daytime high temperature. H{&9 < x < 40).
NORMAL 2 MU=22 ox=10 1 3 L=29 R=40 .2060

il v [MU=722

| By table: z(29)=.7.  z(40)=1.8
| A(7) = .7580, A(1.8) =.9641
i 1 |PROB=. 205833 oA

=718

FIHDO POLLH<ED
L=729 £=.7
R="74E £=1.8

9641 — .7580 = .2061 -8 2 12 : 3? 42 52 X
————————————————————————————————————————— 3 2 1 o 12 37z

Result:PROB = .2060... P(29 < x < 46).2060 / /

! !

29 40
Conclusion:
The temperature is between°da8d 40 on about 21% of the days in January. .23 = 6 days.
There are approximately 6 days in January whendlyeme high temperature is betweerié&td 40.




A Parameter_ia number that is a descriptive measure of a ptipalay ando are parameters. page 360

2| A Statistig_isa number that is a descriptive measure of a sample x and s are statistics. Page 360

3\ A Sampling Distribution ofx \ isa probab|l|ty dlstrlbut|on formed by allthe meang of all the samples,
allof size n, from a population. This is called Xdistribution See sheet 4. Page 361

Consider all K samples of size n from a popoitek: S, S, S5 ,..., &

The probability distributioof all the meansXi, X2, X3, ..., Xk is theX distribution
4| The Mean of thi Distribution| is denotedly Page 366
5| The Standard Deviation of tReDistribution] is denotedsx. Page 366
Ox Is alsocalled The Standard Error of the Mmd denoted SE Mean
6| Three Properties of ttieDistribution\ are See sheet 11 Page 366
a) If the population is normal, then fheistributionis norma\ﬁ;: M. c) Ox = %
n
Consider a population x with= 100 ands = 20. Letx denote th& distributionfor samples of size n = 25.
a) If x is normal, then thedistributionis also normal. iz = 100. c¢)Ox = 20 = 20 =4,
J25 5
@\ The Central Limit Theorefstatesa) Thex distributionfrom any population isisuallynormalwhen n > 29,
b)pUx =M., and C) Ox = 9 See sheet 11. Page 368
Jn
Page 366, 2b A normal population hag = 10.2 ando = 1.4. Five fish are caugh% n=>5 <«
LetX be the mean (average) length of the 5 fish. Pifl <x < 12). TheX Distribution with n = 5

TheX distribution hagly = 10.2 andOx = = .626= SE Mean

14
J5

|PRG|V| INTERVAL M=10.2 S=14n= 5| - Draw the graph%

[PRGM] NORMAL 3 MU=10.2 0x=14 n=5 1 3 L=8 R=1 83 89 96 102 108115 121X
z

3 -2 -1 0 1 2 3
Result: PROB=.9978 P(8 « < 12)= 99.8%. 8 12

The probabilityis 99.8% that the average lengtithe 5 fish will be between 8 and 12 inches.

Note: z(8) = -3.51. z(12)=~ 2.87. R L
T TTTTTTT TSI T T T T T T T T T T T T T T T A =75
X-uU, _8-102 : ‘SE fEA=. 6261

| 7 »L=78 £=-3,.014
! J/ == 7‘12 £=2, 873

A(-3.51) = 0 pzee g = _35%t S BTl ReR




======= An Example of a SamplingsBibution of X =======================

N\
Consider the populatioxt 1,1,1,1,1,1,2,2,2,3. N=1@=1.5,0=.671 \\
L1 Lz L= K M= 1.5 f
% E r— X 11 2] 3 hee lerpsrpsae T
------------ Px)| 6| .3| .1 oxE= .43 I > 3
L= The Probability Distribution of x The x Distribution

From the population, all samples of size n = 3s@lectedvith replacementWith replacement means that
each number is selected, it is returned to pomrideforethe next number is selected.

There are1000 samples. 27 are diffesarhples. There are 7 different valuexof

10x10x10

The different samples

Sample S| X | P(S)
1,11 1 .216
1,1,2 4/3| .108
1,1,3 5/3 | .036
1,21 4/3| .108
1,2,2 5/3 | .054
1,2,3 2 .018
1,31 5/3| .036
1,3,2 2 .018
1,3,3 7/3| .006
2,1,1 4/3| .108
2,12 5/3| .054
2,1,3 2 .018
2,2,1 5/3| .054
2,2,2 2 .027
2,2,3 7/3| .009
2,3,1 2 .018
2,3,2 7/3| .009
2,3,3 8/3| .003
3,11 5/3| .036
3,1,2 2 .018
3,1,3 7/3| .006
3,2,1 2 .018
3,2,2 7/3| .009
3,2,3 8/3| .003
3,31 7/3| .006
3,3,2 8/3| .003
3,3,3 3| .001
sum > 1

Bx3
TheX distribution See sheet 10
N X | P | f
P(1,1,1) = .8.6x.6 = .216 1 216 | 1 | P@1)=.216
P(1,1,2) = .8.6x.3=.108 4/3 324 | 3 | P(4/3) =.108+.108+.108 = .324
P(1,1,3) = .8.6x.1 =.036 5/3 270 | 6 | P(5/3) =.036+.054+.036+.054+.054+.054=.2T0
2 135 | 7 | Note that P(5/3} 6/27 because values of 5/3\are
P(1,2:2)6 %.3%.3 = .054 73] .045] 6 not equally likely
8/3 | .009| 3
3 001 | 1
Li Lz L: K sum 1 27 . \
13333 %%E F—
Lsgar | 2 <«1+— U$EGM] PROBDIST \
£.333% | .04E
il 1 Mx =15, Ox=.387 . N I L
== ; 1 4358 2 73 83
g ——
mwi= .15 TheX distribution
. o _.671
Checking the theoryox = 7 = 7 =.387 also,uxz =H
n

[PRGM] zTXVALUE M=1.5 S=.671n=3 Select4 | & SE Mearr .387 =Oy.




Page 374,8 Let x be (the white bIood ceII count) per (rhaf whole blood).

x is a normal distribution witpi = 7500 ando = 1750. (a) Find P(x < 3500) for= 1, a single blood sample.

Use[PRGM] INTERVAL to help make the grapk-
[PRGM) NORMAL 2 MU=7500 0x=1750 1 1 R = 350¢ Result:PROB = .011135...

P(x <3500k 1.1% MU=77508
) _ Eb PRy
Note: z(3500) = —2.2&\\’%‘?35@@
7=-2.2057
B X— U _ 3500- 7500_ \ FEOE=.H11135
T o 1750 =-2.29 500 2250 4000 5750 7500 9250 11QKEV50 X
-4 -3 -2 -1 0 1 23 4 z

(b) Find P(x < 3500) fom = 2, for two blood samples.

M=7500
[PRGM] NORMAL 3 MU= 7500 ox= 1750 n=2 11 R =350 Use[PRGM]INTERVAL, —® s=1750
= 2
= n=
ResultPROB = 00061#—
R ) . SE Mean = 1237.
P < 3500)= .0006 Draw this_on paper
Note: z(3500) = —3.28.___ e
= X~y _ _ (3500~ 7500) 3 53 3788 5025 6263 7500 8737 memiz12 X
oy i 1750 \\;4/ 3 2 - o“\;L\‘z 3 4z
N i
__________________________________ ——*Use[PRGN] ZTXVALUE M=7500 S=1750N=2-3-. 2@@;23;&%%7-435
(c) Find Pk < 3500) fom = 3, for three blood samples. *EESE;E?%EE-‘;
[PRGM) NORMAL 3 MU= 7500 0x =1750 n=3 11 R= 3500 . Use[PRGM]INTERVAL
031789 |
= _ SE Mean = 1010.4
§=?%5ggg S=1750
FROESZ. 2e-5 n=3

PX < 3500)= .00004 = .004%

3459 4469 5479 6490 7500 8510 95231 X
Note: z(3500) = -3.96:-------------___ - 3500

~

3 2 -1 0 1 23 4 z

NN
UsePRGM] ZTXVALUE M=7500 S=1750n=3 1 3500 * 396

These sections develop the concept of a Confidence Inferyal
A confidence interval ian interval that is estimated to contgiwith a given level of confidence or reliability
For example, you can say thatis estimated to be in the interval (2, 4) with 99% confldence U2 4

1 | The Confidence Level ¢ s the reliabilitfthe confidence interval. Page 401
c is written as a percent. ¢ =95% or ¢c = 99% are typical confidence levels.
c corresponds to a central avealer a t curvéound inside the back cover of our book.
A number cv called a critical valaetermines the central area c.




2 \ The Critical Value cﬁl ,denoted »r t, is_the right boundargf the central area c. Page 401

cv is found in the t tabla the bookifiside back covgr Use c in the top row and d.f. =n — 1 on the side.
z critical values are in the bottom raf the t table. ctcritical values are in the body of the table.
- We will find cv usindPRGM] CV. <
cv

illo=7.99 ,?_l%l! ile=".99 i
- CEMTRAL AREA : C\ z=
A 1-TRIL R [ 5 -1.9599:
ZiR! 1-TAIL L C\ z=
4:A''  Z2-TRIL 1.9999:

AFga=.95
Tows=-1.96 |lup=1.95996

=795 ile=7.92

B =5
tE c\W t=

“2. 26216
cW t=

2. 26216

of'=3 AFea=.95 dF=8 _ n=in
Tow= i 6ee lur=i.zeels

If we say that we are 90% confidehtat the 90% CI contains, we mean _—
that if we have albf the 90% confidence intervals of #lle samples of size n 4
from the population, thep would be in 90% of these intervals. S

9 out of 10 of the 90% C intervals wdbntainjl. ~

Oneout of 10 of the 90% C intervals will nobntain.

_____________________ R S

To find a confidence interval fr we need: 1. a sample of size n, X2 calledA Point Estimate ofi
3.¢c, 4 0o0rs, 5. ocv, 6. the formula (nterval function in the Jifor the cCl.

R
4| The cCl foip whenao is given\ is \ cCl {Yizc E—I\%] This is the Zinterval. MM o,use ¢
\ n
_____________________ == === __S________ —==================——====
5| The cCl foiyu whena is not given\ is cCl :(Yitc Elfj This is the TInterval. M s, use ¢
n

Note: If the sample is small, then the population mhasnormal” to use formula 4 or 5.

Here “normal” means: mound shaped, unimodal, and not extremely skewed.

| ASmall Sample has®9. Asampleissmafln = 2,3,...,29.




n=90x = 15.60,0 = 1.80. Flnd the 95% confidence interval ;[mher true average.

Page 405, 2
Sinagis given a Zinterval is used.
[STAT](«] 7 put cursor onCalculatgENTER (Lower bound, Upper bound)
EOIT CHLC ZInterual ZInterual \ /
?j%%n%erwal Ir:uptél:lata [t a2 51?5258 15,9722 \ K
S g-Sameg Int.. 15 h=si” \ /
b:Z—SamPT Int.. =98 \ ’
e kel L
CiX2-Test.. 95% ClI = (15.23, 15.97)
We are 95% confident that her average time between 15.23 and 15.97 minutes
A 95% ClI foru 15.23 15.6 15.97
[ | o X

Optional Method

. |PRGM) eV 1:ic c=.95 2:Z| > 1.95996 =z

By formula cCl =
L 8
95%ClI {15 6+ 1. 959 u 228 15.97). he &v of the 95% Zinterval
ound |15.6] 1.95996x] 1.8(=] [2nd) v_90 )[ENTER] > 15.228

19.6-1.93996+1.8
EEEa=lch
1522812374

Keys for the Iow

Page 405, 2 continued

.372 = maximum e

E=1597-1560=

ZInterval ®=159.6
1’ (15 228, 15,9721 =20
K =15.6
h n=9@ ,
/ 15.972-15.6 _— -1.96 K 0 1.96 Z
1 . -
K 15.972-15.6 15.23/ 15.60 15.97 X
oo == == == === === == == == —===
v v D
is @@S—
vn

6 | The Maximum Error of Estimate E of the ¢ClI

|p—X | is called The Margin of Error
In the problem above, E1:.959963\}T80 = .37| The 95% CI would b@5.60 — .37, 15.60 + .37) = (15.23, 15.97)
15.60+ .37
The center of the interval iXalways

«— fFre— P> --
| | | ===
PR i
Another way to find E, is to find the cCl, using the

15.23 1566 1597
method at the top of the page, then subk&obm the upper bound E = 15.97 — 15.60 = .37 min. 37x60sec = 22.2sec

usingXx of all samples, of size n, from the population

7 | Student's t Distributioh is given by <

The normal distribution z is useddfis known

The Student’s t distribution is used wleis unknown
Page 413

If nis small, n < 30, then the populatlon must be “normal” to use the t distribution.




A t distribution hagt = 0 ando = 1/ Everysample size n forms its own t distribution.

Segpage 413 for examples of t graphs forn=4and n = 6. Whenon(the t curve) = (the Z curve).

The equation (x +y + z = 20) has 2 degrees of freedom. Wieate select values for two of the variables,
say x and y. Then, z must be computed. For example if we select x = 8 and y = 7, then ZAmust be
The equation (a+b +c+d+ e =10) has 4 degrees of freedom.

! 1
416,4 [STAT] 1 [STAT][«] 8 put cursor onCalculatg ENTER I cv=23.707 !
L1 Lz Lz z| [EDIT CALC TInterwal TInterwal | E=167 |
yo.x | | rtZlnterval.. TrFt: Stats|| td44.475.47. 810 | . ,
4r.d TInterwal.. L15t w=d4&. 14285714 Lo ____ \
e f2-SampEInk.. Freail. Sw=1.198635615
yg.c E:Z2=SamrTInt... C— Leuel .99 n=r
EE E é:g:ggg%:t Calculate
Lzih= ClxE-Test.. A 99% ClI = (445478)
417, 3 [STAT](4] 8 put cursor onCalculateENTE i“c_v_“é_déé_'
FOTT o e | TTeeinels e 1258002 oe E=11 |
@TInteryal E1E.75 E=6.79 e !
2=5amrg Int. S:x: s Sx=.3x | o lte—————— !
At 7—-SameET IRt RE57F n=37
HRA s e
Cike-Test., A 95% CI = (6.64, 6.86)
: : ~ . . . . . . . A r X
9 | The Point Estimate| for p in a_binomial experimentith ntrials and r (xjsuccesses i =— =— Page 426
n n

The point estimate for g =1-p. p is the probability of success or the propontibsuccesses.
A sample n = 800 students was taken from a population of 20000 students and given flu $het80Qf600
do notget the flu. We estimate the probability p that any student in the 20000 tlaastgatt will not get the flu

. 600 N . . . R
tobe p :% =75% p = P(will not get the flu| got a flu shot). The margin of exjpr—p|.
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 7EveliC.row. 25
ﬁq s L B394367E43
| The Maximum Margin of Error E for a c level of confidence is £ ) Page 426
| A c Confidence Interval for|p i§=+z P np >5and i >5
n .
428, 5d A sample of size n = 800 students is taken from a popuJaZﬁon of 20000 students and given flu shots.
Of the 800, 600 do not get the flu. Find a 99% ClI for’ﬁl% 75% 79%
STANE A e | .
1 iERe L BE v ranasy || nodhn We are 99% confident that (71%, 79%) is one of tibervals that
it BEE BE=.70 . . .0
C-Lewvels, o9 r=568 ,-7 contains the actual value of p. That is, if alidgnts got a shot,
Caloulats . PE943-.75 &~ between 71% and 79% would not get the flu. We bywith
- 3943 99% confidence. 75% + 4% will not get the. flu




429,4 n =188, r=x=66. Find a 90% CI for [STAT][{] A A 90% CI = (29%, 41%)
EDIT CHLLC 1-FrorZlInt 1-FropZInt
rtZInterua #iEE C.29381. . 483320
2iTInterval.. ni 188 p=. 32018838292
Qi Z2=SamrZ Int. C-Lewel:, 98 n=122
i Z2=5SameT Int. Calculate
—— > jH1-FrorZlnt
L Z2=ProrZlnt
Clxe-Test..
The margin of error is .40832 — .35106 is 5% %0
1-FPropZlnt E=, 3018635298
osilsggee || e 29% 35% 41%
n=182 ® I 7'y
.4@832—.351%%?26
. 48832, 35106 "~ w_| 35% of the books sold at a local bookstore are murder mysteries.
This estimate has a margln of error okgéften stated as 6%)
f:Begn{34::::::::::::::::::::::::::::: == == == == == == —-—===

. _ _ o [5)’
10| The Sample Size|for a cCl forp with maximum error of estima is —] rounded up.

____________________________________________________________________________________________ 'T {

The formula for n above is derived from EC:EI\% > EVn= z 5 = =
n

< square each side

Page 442, 2 Find the sample sizemeeded, to form a 90% CI fpr for a maximum error of estimate E5:

After digging up at least 30 roots, s is found to be 8.94 in.
PRGM] SAMPSIZE

£=2.98 Conclusion:We need the root lengths of 865 plants in orddret®0% confident that the
E=2.5 mean of the 865 measuremeiitde/within .5 inches ofi, the mean of the
Dore population of root lengths ilNF.

IF ,for example,x of the 865 plants is 10 inches, then our 90%Cth \&i = .5, would be (9.5, 10.5) inches.

The formula method :For a 90% CI the cv =z 1.645 found on the bottom row of the t-table under@08.

[5)°_ (1.645x 894)°
n- (ZC j ) [ — g j ~ 865.10 rounds ufp 866.  Keys:{{] 1.645x]8.94] .50]

E

Note [PRGM] saMPSIZE uses the exastalue of z, 1. 6449
Beqn535::::::::::::::::::::::::::::: == == == = == ==

11 A way to tell if two populationspand % are different iso examine the difference [n andy; i.e. (1 — o)
orthe difference inpand p i.e. (A — ).

gettlng 864 996 and roundlng up t0865

| If both sides of a cCl fou( — ) are negativé , then we are c confidept {12) < 0> (U1 < Ho).

| If both sides of a cCl fop{ — ) are positivé , then we are c confidept € 12) > 02> (U1 > ).

| If a cCl for (1; — o) has opposite sigdts , then we cannot say whicmnsdarger.
The same applies to all of the above if we repjacsith p.

\ A c Clfor (13 — M) \ whengo; and o, are_knowns Page 447

A

If i and i are both < 30, then the populations must be notmase this formula.
If , and n are both > 29, then the populations do not nedx toormal.

A 2-Sample Z Interval.



448,9 Populations xand % haveo; = 1.9 ando, = 2.3. Find a 95% CI fopg — ). 1= before. 2= after.
Samples are drawn with=1167, X; = 5.2 and np= 125 andk, = 6.8.

[STAT][] 9
EDIT CALC Z=SamnFLInt Z=SamrLInt Z=SampLInt
7TEInterual InFtiData EAEEVEE| (to2:2. 3 £-2.896, -1, 1841
2t TInteryal gl:=1.9 ®1li3.2 HA1=3.2
——V?Z—SamPZInt a1zl nl:1e7? Hz=h, 2
Z2=5amrTInt ®1iD.2 H2iE. 8 ni=16¢
iy || e i L
—ProrZIn H2LE, —Leuwel:i,
Clxz-Test.. LhZ: 125 Calculate -> A 959 CI for (Jl —UZ) = (-2_1, -1_1)_

Both sides of the CI are negative we are 95% confident thaty(< 12) 2 (M2 > 1)

The mean number of fish caught/gaafterthe fire_is greater thaime mean number of fish caught/day
beforethe fire.

450, 10 Populations xand % are normal and have unknowpand o,. Find a 90% CI forp(; — Hy).

Samples are drawn with=15, X; = 19.65, = 1.86 and 5= 14, X, =6.59,=1.91
2> X1—-X2=13.06. P wine

STAT]({] O .
EOIT CALC Z=SamFTInt 2-SanETInt Z—SameTInt Z2-SamrTInt
T2 lnterval. InFtiData HEWB|Tthl: 15 11,866, 14,2540 ¢11.8686, 14,2547
S:TInterval.. #1119.65 H2ih.59 df =26. 74288935 [txz=5.59
S Z2-SamFEInt.. 5><1 1.88 Sxizil.ol ®1=19.65 Sx1=1.86
2—SamFT Int.. nlils n2: 14 ®z=h.59 Sxz=1.91
f1-ProrZlnt.. >c:2 == C-Lewel:. 28 Sxi=1.86 ni1=15
E:Z-FrorZInt.. Sx2il.al FPooled: ‘es JESxe=1.91 nz=14
ClyE-Test.. b2t 14 Calculate A 90% CI for q-ll_l-lz) = (_’]_1_9, _’]_4_3)_

M1 is the mean brain activity of people that drankt& of wine before sleeping.
Mzis the mean brain activity of people that drankwnmioe before sleeping.
Both sides of the CI are positivé we are 90% confident that;(> ).

(The mean brain activity of the drinking grouppigater than (the mean brain activity non-drinkgngup).

\ Ac Clfor (p— pz)\ for two independent binomial experiments(ig — p, )+ z. 0 PG, PG :
nl n2

Page 454

Where all ofn,p, , n,g,, n,p,, n,q,, >5 A 2-Proposition Z-Interval.

454,11 Group 1 watched a comedy before sleep with 75, andyr=x; = 49 had bad dreams.

Group 2 watched nothing befokeeg with n = 180, ands= x= 63 had bad dreams.
Find a 95% CI forp- .

[STAT][{J B
EOIT CALC Z2-FProrZInt Z2-FrorZlnt
T T2 Interva ®l:49 - 1663, (B26340
Z:TInterual.. nlil7s g1z, 25
91 2—SamFPE 1At HZTED Bz=.33
HiZ2-5SamFT Int.. nZi 186 n1=173
A é Ernpg%nt E—%eu?li.gﬁ nz=128
rorZ In alculate
T 2> A 95% CI = (-17%, 3%).

Since the CI contains opposite sigve_cannosay that a comedy before sleep reduced bad dreams.

== End Block 3 -—-—-T—-— - T = == == ===
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Note that as n becomes larger, Xhdistributions tend to get closer to normal.

Original Population

Uniform

Sampling Distribution
of Xxforn =2

/\

|

Sampling Dibtution
ok forn =5

|

Sampling Distribution
& forn = 30

normal

Original Population

V Shaped

. -

Sampling Distribution
of X forn =2

™

x|

Sampling Distrtimn
ok forn=5

San

=

pbling Distribution
& forn = 30

~

normal

AR

L

Original Population

J Shaped

BN g

Sampling Distribution
of xforn=2

[

x|

Sampling Distriban
ok forn =5

)

Sampﬂng Distribution
ofx forn = 30

normal

X

Original Population

Normal

Sampling Distribution
of xforn =2

Sampling Dibuition
ok forn =5

Note that all distribufions &ere normal.

Sanmipling Distribution

& forn = 30

m———

normal
—u—:
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114 Block 3 Language Test Statements Erdeky

Here are the actual 18 test items as they will appe Test L3.
Ten of these will be selected for the test but geirequired to be able to do all of them.

The test item is in thifont. Ihe anower ia writlen in thia font oF in alDOX

1 Complete: Corresponding Areas undermounal curve and the standad nowmal curve are equal.

2 Define: A Statistic @ SWM w a number that is a SMW/e measure o¥ a w_/mjﬁ

3 Complete: A sampling distribution »fis

o probability distibution founed by oll the means X of oll the samples, all of size n, from a population.

4 Complete: The Mean of TikeDistribution is denoted

5 Complete: The Standard Deviation of KBistribution is denoted Oy | .

6 Complete: Three Properties of Th®istribution are

b) [ Mz = H|. C)O-i=ﬁ-

7 Complete: The Central Limit Theorem states:

a)gQXQWMWWw&MMWWWMn>Q9,

b) [Mx =M. C)O'i:ﬁ-

1 Define: The Confidence Level ¢ She Wm Level ¢ io the wﬁa&ﬁ@: of the confidence interval.

2 Define: The Critical Value cv

SK@WOOG/&WO\Z,W 5, ot }Cc,wm,ewlﬂ/ﬂlgmmﬂam&po; m/ewvf/wfa/vwc

3 Define: A c Confidence Interval far

4 Complete: The cCl fqx whenao is given is cCl :[iizc E—Iij

n

5 Complete: The cCl fqx wheno isnot given is cCl :{Yitc E—I%j
n




. . . D
6 Complete: The Maximum Error E of Estimatehs tCl is E = chS—

7 Complete: 1) Student’s t Distribution is usdukw \ ois unknown| .
2) If n < 30, thenthe population must be “nommal to wse the t diskribution.

8 Complete: The Number of Degrees of Freedona todistribution is d.f. :

o
1
I
S| X

9 Complete: The Point Estimafe for p in a binomial experiment with n trials ansuccesses

S| =

2
10 Complete: The sample size n for a cCl with mmaxn error E is n :(%Bj rounded u

11 To tell if two populationspand % are different, examine the differenceunandy, i.e. {11 — o)
orthe difference inpand p i.e. (R — )

If both sides of a cCl fau(— i) are negative, then we are ¢ confident that < Li,|.
If both sides of a cCl fau{— ) are positive, then we are ¢ confident th.

If a cCl for|f; — ) has opposite signs, then se cannol day which mean i Eamgm

13



114 Block 3 Language Test Statements

Erdeky

You are required to be able to do everything below.

1

2

Complete: Corresponding Areas under curve and

curve are equal.

Define: A Statistic

Complete: A sampling distribution »fis

Complete: The Mean of TieDistribution is denoted

Complete: The Standard Deviation of ®Bistribution is denoted
C())mplete: Three Properties of Bh®istribution are

a

b)
c)

Complete: The Central Limit Theorem states:
Define: The Confidence Level c

Define: The Critical Value cv

Define: A c Confidence Interval far

Complete: The cCl fqx whenao is given is cCl =

Complete: The cCl fax wheno isnot given is cCl =

Complete: The Maximum Error E of Estimatehs tCl is E =

Complete: 1) Student’s t Distribution is usetkw
2) If n < 30, then

Complete: The Number of Degrees of Freedoma fodistribution is d.f. =

Complete: The Point Estimatg for p in a binomial experiment with n trials ansuccesses is

10 Complete: The sample size n for a cCl with mmasxh error E is n =

11 To tell if two populationspand % are different, examine the differenceuinandp, i.e. (1 — o)

orthe difference inpand p i.e. (p— )

If both sides of a cCl fau{— |1,) are negative, then we are c confident that ...

If both sides of a cCl fau{— |,) are positive, then we are ¢ confident that ...

If a cCl for|{; —p2) has opposite signs, then ...



330 1 [PRGM] NORMAL

i[!]?ﬂ%ﬂ! fru=z4 ?_l'il% FIU 7

: =i, 5=l |ox=72 OEAEILITY WeRD  L.area|on=7E H s=t
my nel : EOUNDARY TECSC plarea|FIND POLERCR) IStor

: LSRR L=73 S baezs

"z

L X
FROE=. 532267 L T

P(x > 90)=75%

AR 1 [U=7188
OBAEILITY SRR L.areal |ox=r15 H
* EGUHOARY BHECHL) G FIND PessLy PStor
SPCLERIRD L=798
7=-.EEET
FROE=. 747582 fratg " ypztrng

330, 11 Find gso P(z < g = .06.
/H”"/

i| [HRER="7. &
Z=-1.55477
EOUMHOARY=
-1.55477
=1
H=-Z% H+ZE
=2 3
3 AFga=.08 L Z
Tow=-1€98  lup=-1.55um a= -1.555 P(Z < -155@ .06
331, 19PRGM] NORMAL
= H ?jﬁjﬁ il [ RREA="."38
=, S5=1 OBABILITY : T_HAREEA =
A n=1 EHEOUHDARY 2iRIGHT AREA -2 32635
3% rxl sSHCEMTRAL AREA 2. 32635
EOUHDAR'= .
-2 32635
2. 32635 Z
332, 29b [PRGM] NORMAL 2
Ml="745 ?j&]ﬁ il [HEER=7. 18
=75 tFEOBRABILITY T_HREER £=-1.28155
EHEOLMOARY tRIGHT _HARER
.10 5:CEMTRAL AEER BOUMOARY=
\ 34, rdrF39
! N If the batteries atmanteed for 35 months, the company
X 45 will only have to repk about 10.6% of them.
MU="75 Ml="+2
gx=71.5 gx=71.3
FIMO PosxL2 FIHD FPOw<RE2
L=75 F=718
I=-Z2 £=1.3333
333, 31[PRGM] NORMAL 2  blFRroE=.97725 C|FROE=. 3@5753
334, 33
CTE-222 -4 MU=2465 MU=2465 Ml="74E ?{FEE i[AREA=7. 1@
1z =712 =712 Tx=712 : T_AREA £=1.28155
FIHD FoR<R? FIHD FPowRxLa FIND POLLR<RD RIGHT RREA
=725 L="756 L=725 £=-1.75 fCEMTREAL AREA  [EOUMDARY=
R=7cE £=1.1&7 61.37362
Z=-1.75 Z=1. 1667
a b |[PrROE=. B4BES C |PROB=. 121673 d [PrOE=. 535263 e
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334, 35¢ [PRGM] NORMAL 2
Ml="738 il [ ARER=7.11
Tx=73.7 @FEET AREA Z=-2.32635
fRIGHT AREA
ZiCEMTREAL AREA BOUHDARY=
.01 99%, 21.39251
/"‘//”——’————__——-____——s
Guarantee a chip for 81 mortihd there is a 99% probability
. % that it will last beyond theagantee period.
(0]
b [PRGM] NORMAL
il!]gi[i’wa ru=73a ?&E |@&L€ =736 |¥Eﬁ
H = 5=1 |Jow=¥3.7 OEAEBILITY WCRY  L.areal|oE=ri.v H f=n7
?5 n=1 f BOUMDOARY FCHILS  rlarealFIND PUXCRD PStor
IR onrl ZiPCLIHIRD R=724 hozz -
Z=-1.8216 - S x
PROE=. BS2442 Pl gy

Guarantee the chip for 84 months and there is @®¥#ability that it will malfunction in the guaras period.

334, 35 (¢) $50,000,000.0524422 = $2,622,110 is the expected loss todhgany.
334, 35 (d) Profit = 3,000,000 — 2,622,110 = $39@,8The books answer is the result of rounding.)

P((x> 20 and (x>15) P(x> 20 .308538
335,39a P(x>20|x>15)—(( ( ) ( )éseeb low> ———=.4=40%
P(x> 15) P(x>15) 773373
FORFEL TVEE ] MO==12 @&5 =718 ] [MO=71s
: =H, 5=1 Ta="rd OBABILITY L.area G} Tx=""d
i n=l t BOOHDARY reares| [FIND PoR3L) FIHD Peisly
iR onrl R L=72a L=715
Z=.5 Z=-.75
FROE=. 365535 .. |PROB=. 773373
7.2
373, 1a[PRGM] NORMAL
FORFRL. TVEE 1 [M0=715 @&5 ] [ 1 [M0=715
: = 5=1 Tx="14 OBABILITY TPCECRY L.area||ox=714 2=z
18 n=l r=743 : BOOHDARY ZiIPEEILY  p.areal|n=v4d
M7 el MAF L CRERD SE MEAN=2 ozt Wezs
L=715 Z=@ i B
R=717  Z=1 = X
FROE=. 341345 Bt et
P(L5 <X < 17)= 34%
T
T == =
O HeAN=1.75 o
M-Z5 H+Z:5
:(Li <R>Z=E’l o0.7c 2|
R=717 _ 7=1.143 = X
FROE=. 373451 BretiE = et

¢ Inthe (a) distribution, 15 and 17 &éavscores of 0 and 1.

In the (b) distribution, 15 and 1%&a-scores of 0 and 1.14. There is more area eet@and 1.14.
Ox =1.75in b and is smaller thag = 2 in a. b has a narrower distribution, so treadretween 15 and 17 is bigger.

375, 11 x is theonthly percent return of the mutual fund. The fund has stocks from 2&panies.
This is a large sample of altleé# companies in the world. Because x is a laageple of averages
it is ar distribution that is normal. For i,= 1.6 ando =.9. (Both are percents.)

(b) n=6. This sample is small, n = 6, but ifr@m a normal distribution so its distributianis normal.

[PRGM] NORMAL
: =K. 5=1 u:rx—’s‘ = OBABILITY TPCEIRD L. ares u:rx—’»‘ ] H £=2 3674
%-55 n;% n="7& fBOUMNDARY %-SEEE%‘LER)P.EPEE EE?HEHN R tStor
# n S = - +
ARG [ g
S ' X
FrOE=.218613 T
N\
(c) is done like (b) except n =24 P(1 <X <2)=81%

16



376, 13 b[PRGM] NORMAL

i[ﬂgﬂmﬂa i MU=71@8,. 8 _ iMU=71@8. 8
: =K. 5=1 gx="7d.9 OBABILITY Ry  L.areallox=?d4.9
EHE n=1 n="73 fBOUMNDARY fPCxRLY  roareal|n=7S
M= nxl SIPCL{ECRY SE MEAW=2.1913
FIMD PCE<R2
§=?% 1264
FROE=. 814246 P()‘( < 6%) =.014

With a probability this small, it is unlikely th#te mean was really 10.8%. The market is weaker 110a8%.
PRGM] NORMAL

i[!]?ﬂ:ﬂﬂ! qMu=71@, = i MU=71@, =
: =W, 5=1 ||ox=24.3 OEAEILITY ox=74. 9
ZiE n=l F="75 EOONDARY H=75
K nd S FEAN=2. 1913
Pzl
o= S
FROE=. BASS23 Pk > 16%) = .009

It is very unlikely that the mean was really 10.8Pfae market is heating up and the yield is more 2 8%.

9500
378, 19 (a) If the total weight w of 45°1is 9500g, then thaverageweightX of 1 nt is —— 15 = 211
PRGM) NORMAL
i i _ M=7240 i i
Blopen e el Ep
SiPCLaES SE MERM=12Z,522
FIND PoxE<RD
Rf??ﬁaa/ X
ErobeBlasze BT upszatats
P(w < 9500) :P( =.011
(c) [PRGM]NORMAL
2 n=1 n="745 :BOUMNDOARY ZEPCHELD  p.areal h=Td45 =743 tStor
15 nxl P CL<ECRY SE MEAM=12.3522 SE MEAH=12.522
FoLEHECR 3(L<x<R)
L=795688 45 TASEAS 2= -2, TATF
R=712880 45 R= 7128@@2 2. 13
FROE=.2372871
12
P(9500 <w < 12000) | —— 9500 <X< 12000 _ 97%
45 45
Bt a1l ur=zes.ce7
. . . : = . . 90
378, 21 (a) If the total distance d in 5 yearsddt9then theaveragedistanced in 1 year |S€ = 18 ft
. . : : = . . 80
(b) If the total distance d in 5 yems80 ft, then thaveragedistanced in 1 year |S€ = 16 ft
aP(d>90)=P(d > 18)= 25% b P(d < 80)= P(d < 16)= 25%
R | eis’s =73, 3
EHE n=1 =7 =7
[ - B nil SE MEAM=1.4733 SE MEAM=1.4752
[ 53505 — RIhTg d
FRiEL 243814 \_the book rounds z to .68 ProbS ! Zism14 Tows 1099 up=ts

c P(80<d< 90) P(16 <d < 18)= 50%
MU=717

Ux—?E 3
=7

5

EE REAN=1.4758
L{R4RY

318 50 84F

ROB=.SHISFZ e T

ol

17



8.1
408, 1 [STAT][«] 7 ois known, so a ZInterval is correct. 408(S3AT] (] 7

ZInterval ZInterval ®=3.15 ZInterval ZInterval ®=37.5
InFt:Data EHEE|| (3.684858.3.25922]|| n=15 InPt Oata EEEUEE|| 34.62.468. 382 n=45
of,.33 #=3.15 fF.S #=3r.5
#i13.15 n=15 >c: 3F.3 n=45
ntls nidS
C-Lewesl:. 88 3. 2592-3.15 C-Lewel:.99 48, 38-37.5
Calcul ate 1E9z Calcul ate 2,88

409, 5STAT] (] 7
T%ntirﬁa% =1 51 2] ZE?%EP%?IISI 297 E=%%8'5 Z%ntir‘ﬁa% EEE ZET%EPZEIISE T E=%%8'5
nFEtiData a n= nEtiData n=

ol ¥=138.3 gidZ. 6 ®=138.5
®i1138.5 n=3H #1138.3 n=3a
n: 3@ n: 36
C-Lewsli.9 151.29-138.5 C-Lewesl:.93 153.74-138.5
Calculate 12.79 Calculate 15.24

ZInterual Zlnterual ®=138.5
InFt:Data HEEE| C1158.47,158.53) n=30
gidZ. 6 #=138.3
®i1138.5 n=3H
n: 3@

C-Lewsli.99 158.53-138.5
Calculate 2E. B3

410, 7 [STAT)[Q 7
[ZInterual ZInteruwal #==02940 ZInterval ZInterval ®==08948

Inrt:Data EHEE| (53571, 6480890 n=3& InFt:0ata | 155138,62742) n=&4

o: 15498 ®=58948 gi 15498 ®=58948

®1558948 n= ®i158948 n=g

ni 36 neGd

C-Lewesl:. 98 S4EE9—-55948 C-Level:.2 52742 -58948

Calcul ate SEET Calculate aa2

Zlnterual ZInterual ®=08948

Inpt:0ats HEE|] (56175, 617050 n=1z21

o= 13498 ®=53948

i oE9d48 n=121

n:1z21

C-Lewsl:.9 51 FHS—55948

Calculate 2FES

410, 9 a Enter data |nto L1b [STAT][J 7 e
L1 Lz ZInterual Zlnterual Zlnterual ZInterual
EE InFt: Iiﬁﬁ Stats] 340185, 37,8052 InPt Iaﬁ.E Stats] (33,406,358, 5840
26.8 g:ld. ®=30,.9952321 14, H=33,. 9952381
el List:iLy Sx=10. 23733306 L15t L1 Sx=10.23785306
78 Fre=:l n=42 Fre=:1 n=dz
m C-Lewsli. 7S C-Lewsl:.9
Calculate Calculate
[RITE]
411,1% STAT) [ 7
T T, | -
rnEti0at.a . [R=-H
g3, b4 ®=51.16
®:5l.16 =48
ne e
E_IIEU?I:;I ]
alculate
99%CI = (49.92, 52.40)

420, 1PRGM] cv

il |o=7.93 c=7.93
c CEMTRAL AREA n=718
sSR! 1-THRIL : cf'=
Z:A''  Z-TARIL iv
CW =
2.18982
Area=. o5 =18
Tews= "Z.1088 lup=z.10882
420, 3PRGM] cv
il |o="7.98 c="7.98
c CEMTRAL AREA n="722
sSR! 1-THRIL : cf'=
Z:A''  Z-TARIL 21
CW =
1.728v4
AFga=19 n=&e
fhis Lrzar lupeirzory
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420, 5 Enter the 9 data values into LISTAT][«] 8 o is unknown, so a t interval is correct.

L1 L3 1| (TInteruval TInterwval
1272 InFt: Stats £1249,3, 1295, 12
1768 Lizt:[1 W=1272, 222222
8 Fre=:l Sx=36. 9282337
137 C-Lewel:. 28 n=29
% Calcul ate
[RIZTE
420,7
- : T%ntirual Stat TE?REEEEIIB? 31n
nFEts ats
G Rl R LIEL e i
3 Fre=:1 Sx 20, 718872868
E0 C-Lewvel: .73 =5
h Calculate
Lit7i=
421, 9 421,11bc
T% t:0ata EEFLE TE?E 1339 BZ2.dE12 T%ntipﬁaf{ [S5t.5t 2] TE?&E?%HI 4927
F at.a netiData . 211,
B ¥=r9.25 ®i9,.95 ¥=9.93
St Sx=5.33 Suil.@2 Su=1.82
n: n=& n: 1A n=1A
[ C-Lewsl:. 239
C Calculate
3 J e
433, 1[STAT] [ A 433,(STAT G A 434, BTAT G A
-ProrZlnt 1-ProrZInt. 1-ProrZInt FropsInt 1-PropZInt. =FProrZlnt
%39 (. SEEFS,  F4I270 #i1619 29355, . 326520 %2 3139 (.525@9:.55882)
i g=, E29B32258]1 n: 5222 =, Z1BATA3E5E n:S7e2 B=.54195441939
C-Lewsl:i. n=&2 C-Lewesl:. 993 =5227 C-Lewsli.99 n=S7 92
Calculate Calculate Calculate
435, 15[STATI [ A 436, 17STAT) [ m A
1-PrordInt. =, 86HZ7 3976 1-ProrsInt. Frorsl B=.25
C.83512, . 889420 | n=F3A@ ®E 256 22316, . 27EEd | [ n=1B0GE
B, BEAEFISTE n: 18EE .23
£.95 n=738 C-Levwsl: .95 1888
Calculate
. 88542~ 86027 . 2FEE4-, 25
B2515 82684
B e
442,1 [PRGM] SAMPSIZE 442,5 n=56 =» s=26.58 [PRGM] SAMPSIZE
c=7.95 c=7.98
[ S=726. 58
E=71@ E="74
= =
Fi=) 128
Dore Dore
120 -56 = 64

We need 64 moreeights to be 90% confident that the average waigithe 120 players will be within 4
pounds of the actual average of all of the players.

444,15

n=167=> s = 3.8.

E=.5 (30 seconds =.5 minute

Jede
b L

S mun
nmuwun
e

Dore

GM] SAMPSIZE

» 99
=

384 — 167 =217.

Get 217 moreustomers to be 99% confident that the mean o884etimes will be no more than 30 seconds
from the true mean.
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457, 1 Enter data mto L1 and U&TAT] [ O

L1 L L3 2=SamFTInt Z2-SanFTInt Z2-SanFTInt

ER 710 IrnFt s I!%E Stats|| ¢-114.8:131.970(] £-114.8,131.97)
ran [:EQ] Listl df=25.83591823 |[|t=Ez=r38.9370
------ e List2:l: E1=r47.5 Sx1=17H. 4B72EE
280 Fresl:l He=r38. 937D Swe=212. 145323
Efouel:. 5 (BILZTS 1REEES || meTiE
—Lewveal:. HE nz= .
Lettri = PPooledilR Yes <The TI gives better results.

The CI for|{1 —12) has opposite signs, so we cannot say with 90%cdmmte which mean is larger.

458, 3 b[STAT][{] O
2=SanFTInt 2-SanFTInt 2-SamETInt 2-SamETInt
InFLt:0ata EEELEE| [thl: 16 012,768, 23,3520 (| (12, F&5, 23,352
®1:51.66 H2i133.6 df=2v.57438451 |[|t¥z=33.6
Sxliv.93 Sx2i 12,26 ®1=591.66 Sx1=v. 93
nl:le nZ: i1y He=33.6 Swe=12.26
HLIIE.6 C-Lewel:.B25 SH1=7V. 93 ni=1g
Sx._?=12.26 FPooled: ‘es Loxe=12. 26 nz=17 .
bn2ilv Calculste < The TI gives better results.

Both sides of the CI fop{— ) are positive. We are 85% confident that ¥ |1).

459, 5 b[STAT][{] O
2=SanFTInt Z-SameTInt Z-SamrTInt Z-SamrTInt
InFt:Data | |[Thl: 45 Lo 3967, . 15130 £-.3967. - 15130
®1i6.179 ®216.453 df =532, 9047 7EES | [152280 453
Sxli. 366 Sx2:.314 ®1=6. 173 Sx1=. 3665
nl:4s nZ:4a HEr=6.433 Sxe=.314
216,453 C-Lewel:. 28 SHA=. 366 1 =43
Sx._?:.314 Pooled: Yes Sxe=.314 rne =48 .
bnt 48 Calculate < The TI gives better results.

Both sides of the CI fop( —12) are negative. We are 90% confident that< 1,).

460, 7 [STAT) [\ B 461, 11 [STAT)[{) B

Z2-FProrZInt Z2-FrorZInt Z-FProrZlnt Z-FProrZInt
®12289 L.EFHSE, . FIE19 #1165 L PTG
nl:3rs E1=. FTOGEEEEET n1 218 £1=. 3095235635
w2i 23 Bz=.,H4EZERZ21 02 w2118 Fer=.11842185265
nZiSvl n1=375 nZ:152 n1=2Z18
C-Lewel:.39 nz=5v1 C-Lewel:.93 ne=132
Calculate Calcul ate

Both sides of the CI for {p- p) are positive. We are 99% confident that¥pp,).
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