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One Sample Z-test for p:
1) Assumption: Population Standard Deviation ¢ is known and sample mean ¥ is normally
distributed or approximately normal.

oot

es 100se Ho, Ha, and a = Level of significance

; ﬁ-tuled or lower-tailed | CC: Decrease (})
oht-tailed or upper-tailed | CC: Increase (1)
wo-tai CC: Change/Different

reject Ho.

Reject Ho: “We have significant evidence at level o
Fail to reject Ho: “We do not have significant ovidemq
data is not significant”,

Sometimes, we also compute a confidence interval for 1 amﬂl reje
the location of the plausible values for p.

-
Ay
’
*
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Example 2:

Purchasing shipments of iron ore pellets:

u=mean weight among all shipments being purchased (unknown)
o = 10 pounds (known)
Supplier chims that “the av«age shlpment weighs 80 pounds”. You suspect you may be getting

T Lefi-tailed or lower-tailed_] CC: Decrease (1)
Righ -tanlod or upper-tailed | CC: Increase (1)
-ta CC: Change/Different

othesis test.  Hg ¢ H<&o
j toes gt Hem, enmqov}z g

nob, & 20-05
55 [.uuddf- Sigw

feara ]

) 5‘-" ‘;‘r‘r 4

[ ve) Rgmh‘a» paa,
' (rsjeek o)

’.{
éh) Given rop@v'mw" s doM'c'.__
T = 76 pownds

- R0
2z = 761—08 2- 2419\
/Jgo :
) ‘
Sine , 2 = ~2:\19 |5 \7’\ M RE “’"‘.
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Topic: Computing Correlation Coefficient (r)

Example 3: An Engineering student has designed a new electric clothes dryer. Maybe there is
something special about this dryer, maybe it is energy efficient. However, the student is having a
problem with the temperature setting (maybe there is a knob to select the temperature from the
setting menu) and the actual temperature inside the dryer.

X: Temperature setting (F) @ b § d(/fbvd'j n X
Y: Actual interior temperature during cycle (F)

The student has carefully measured several readings for X along with the values of Y. The
dataset is below:

140 145 150 155 160
170 174 172 178 176

[

2) Draw a scatterplot with the above dataset and interpret it
Y ¢ @ doend = () Linsa
178 T . @ Aorasobion”. &
Wl (D St @
@ Outbe! M/A

n=5

132 -
130 T

" { [p——
o b 160 155 (60
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b) Compute SSxx, SSyy, SSxy, and r. Interpret the correlation coefficient. Does the
interpretation of r match with the interpretation of the scatterplot you have drawn in part

(a)?
X Y X YL‘ P&
140 170 1g0*=19¢00 1967228900 | 140% |70 =298 00
145 174 v v +
150 172 v i i
155 178 v v v
160 176 =g = v
[ZX=750 TY =870 X lagsd TNV 151y2p S ¥y = 13p580
1.
Sx )" : F52)” - 260
5 _ g =

it b __Q87° = 4o
55”'} "i.‘/q--.(.'-—i-‘ﬁ—"‘ - 15"420 ——?—t L{

(F50)(€70)
5

SSxy = ZXY — _@j%@l}_ — 120680 -
- £0
SSxy

g0
Nl e

¢
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\I = [20"\‘ X+ 6
D Perform the hypothesis testing for 3,
4' “25"
YV % ‘3& =0
SSxx =250
A =209 \~1015 5'9"}6 MStu.S = L,'?
T%"“"Z 2? ’5',8'2_ l 0(:\_0.05"‘
Timipd . B T
MSews 250

TV > T g

Pejection Reglon®  Raject it
251 < 21820
Don k ned- o,
Deton i ol 5:87«)&'.@7\" o o{=+05
2. X {5 ol a s*fay\)ﬁ@ry\l- fnd,o.PQ,ndel- vorvable
+D PMCDQ[" Ha dﬂ—{)amdQnL \/MGLLQ 7(ay\ Q\/Wﬁ()
oy ol=0.05
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Boxplot: 61' &7_ &3

Boxplots of the math scores (in 100) in GMAT & GRE Exams are given as follows:

3 =76 6,280 01, =90

GMAT
G=60  5y276  fa >80
GRE
t } 1 ] i ] | =
%0 4o 50 Co 7o g0 90 0

Suppose student A got a score 85 in GMAT, Verify the following statements, can we say —

: dopor b S22
a) Over 50% of the students in GRE scored higher than student A?LN o @ax‘p(oo' Lo F
puarey o & of Shodirk ]

b) Student A’s GMAT score is in between the median & 75-th percentile? yﬂj

c) @ the students who took the GRE, had a better score than student A? __"_w__

d) Student A’s GMAT score is less than 80-th percentile? V4.

’ e o ki | D
e) Student A’s GMAT score is greater than 75-th percentile? _‘:’_____,
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Binomial Distribution:

A food corporation is introducing a new brand of cereal. To promote its new cereal, 37% of
boxes found at grocery stores will have a free toy inside. The probability that any particular
cereal box contains a toy equals .37. Assume that consecutive cereal boxes are independent of

cach other. Let, Y = # of toys found in a sample of_%S cereal boxes
P=0o37

(a) Under which conditions a discrete random variable follows binomial distribution:

/
n is fixed, each trial has t\\%utcomcs. outcomes of each trial are independent of each other, &
probability of success remains same for each trial.

M Binv (n >25,p20-27)

(b) What kind of discrete random variable is Y,?

(c) What are the possible values of Y;? 2 0, %,7,.., 25j(

(d) Find the probability that at least two of the cgr%l__boxes will contain a free toy.

P(Yy>2) ~ 4- P(¥p2 1)
= 4-P(n=1)-P(h=0)
= L"GF>0'%7,(P“4‘5)ZM-

() o57 (60)""
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Normal Distribution:

Biologists are studying the weights of 11-year-old American boys. This population of weights is
normally distributed with a mean of p = 81 pounds, and a standard deviation of g = 9 pounds. Let

Y = the weight of a randomly selected 11-year-old American boy.
N~ N(M €1, 629 )

(@) What is the probability the weight of a randomly selected boy is less than 91.44 pounds?
Y-H , Ui=%1y =p(2 2)16)

2 = 0KL7F
.,c//// &

M=s{  9uy

P(Y<oryy)  —b =

(b) What is the probability the weight of a randomly selected boy is greater than 85.86
pounds?

P(y7z€-g£,)

(c) If 50 boys are randomly selected. then what is the probability that the samglc mean E = M
weight among them is less than 70 pounds? Y
e = In

d Jop_ . Fogl
p(7270) ->P(-—¥%;< T )

.:,_PC? 4(-).?_7-) =~ 0.1

(d) Find the 78-th percentile(’ JS' Y )

FE —<|
E ;70.717 o !

]
7

© 0'??
Ca
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Confidence Interval:

A book publishing company has recently produced a batch of several thousand copies of a
hardcover book. They have hired a team of engineers to inspect the machines they use because
too many of the books have been assembled with missing pages. p = the proportion of defective
books in the batch. 96 of 160 randomly selected books from the batch are defective.

(a) Use this data to find a 90% confidence interval for p.
———— —

P
g

25Y,

Pt %

0y,

24 -
295 >p 645 5 Pho6

L

(b) The book publishing company decides that the error margin in the confidence interval is

too big, and they would like a 90% confidence interval for p to have an error margin no
larger than .01. What sample size is necessary to achieve this? Use the estimate of p

from the original sample (96 defective books out of 160).
Z - \
A
Yo 9(1»?3_-2—) Eram masgts,
B = 0.0}
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Control chart:

Problem 01: Suppose, adidas soccer ball manufactures n = 2000 soccer balls every day. Before
shipment to retailers, every soccer ball is subjected to a pressure test. Balls that crack during the

pressure test are considered failures and then discarded. Engineers use data from the last 70 days
to make an np chart. The first m = 20 days are used as the base period.
s

During the base period, a total of 800 soccer balls failed the pressure test.

1) Compute UCL and LCL.

- 1 m 1
N, 800] =.02
P mn; | 20(2000)[ ]

UCL and LCL for np chart:

np +3+/1pq = 2000(.02) +3,/2000(.02)(.98)

= 40+18.783 =|{21.217,58.783}

2) What assumptions about the data are you required to make?

The process was in control during the base geriod. The observations came from a binomial
° = - ——————————
distribution.

————
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3) Look at the following chart, does this process appear to be in control? Comment.

Problem 5.3 np chart

70 S O_“
g el ZLEL
§ 50 tang dnassh
3407 1\ /\{ MQFLM(Q,
2 alledabin) ;

30 - 7d' 8;\/4—)‘3"

20

1 5 9 1317 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77
day

The np chart appears to be out of control. There are five observations above the UCL.
A ——
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s 6

o 2.
%ua;mj = ﬂ%@zﬂt% 6

Problem 02: Since the hardness of the maple bats contributes to their popularity, Sweet Club % _JF_
Inc. would like to monitor the density of the bats they produce. Of the dozens of bats produced

per day, five are selected at random and the sample mean density is measured (mg/cm3 ). Some
people have collected the data for the last 88 days. Using the first 22 samples as the base period,

we have found the base period average mean as Y = 702, and base period average variance as
24.044. | noolg r D wed baga pmv‘od (‘nﬁs on toedent Crore pop Yuan ¥ Vowoane .

1) Compute UCL and LCL for X chart. ]:'f e kmoes o, twa NO e ned base

\

paved ;7_\_‘:05' CL‘MQ}'LL] pleg en pop manQ vansave
Y=702 s?=24.044

e Vere et

e Q .
v L and LCL for s2 chart:
Y=702 s*=24.044 o -
e Loos )50 (17.8)24.044
UCLand LCL for X chart: UCL = (7 :i]’)’ _( )4 =[106.996
= | !24.044 - O
Yi3\,% =702%3 = = {692,708} — (Zz-l,_wlis)sz _ (.|06)424.044 :
n-—

2) What assumptions about the data are you required to make?

The process was in control during the base period. The data is normally distributed. The process
variance remains constant

3) Look at the following chart, does this process appear to be in control? Comment.

Problem 5.1 - Density of Baseball Bats: X-Bar chart

713.00

708,00- .v.;‘".‘-.:.: .‘-",( 087 VeSS s :
703.00 4

698001

Density mglem3

1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 40 52 55 56 61 64 67 70 73 76 79 82 85 83
Day

The X-bar chart dips between the LCL several times. We recommend that the process be
inspected immediately.
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Computation of Regression Analysis:

2.
q..
Given the followings: ‘{

Ex 2522\/ 4832)\’2 92022}’2—333672){}’—17435n—

Where, X: Independent Variable, Y: Dependent Variable.

(2) Find the correlation coefficient.

SRS ; SSxy = ZXY - (EX;&Y)
J5%%x Jssyy gy~ @52 Curs)
-~ 0:651¢ - 428 47 .
$Sxx = 2K - (9‘7;)1" 21%0
SSyy= 2y BN = 4o

A
(b) Fit the least square regression line. \/ = by +b1 X

o ‘:’--‘7—5,’)-(' ) by = 5§'x‘y = -'é\-(io' =0.%615
SSxx
R
=16 =69

A
Y =559¢+0-%615 X,

— e ———
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(¢) What is the predicted value of Y (on average) if X=35?

\A[ = GNOX=y 0-%\5(%9} = 6€-64

(d) Find the coefTicient of determination.

«Na 7_(5_57(/\")':__ 2.@/_7.2—-

b
‘z{ ‘29 SStopad = SSyy = o
= 0:415¢ | SSnes = SShotat ~CSasy
oR
= 4o —16-99 =2%:0
n‘L’:-Cl" )'L: (‘0'69)(‘)'2/ k 9 :—4,
=0-425% 1 42.5%) vowahen 1'n y 24 PIMlNLJ
(¢) Test Ho: 1= 0 vs Ha: El—:gl consider the level of significance, a = 0.05. bd X.
RA ! 1T ’7’1}3_”)”2 2257 A 21025 4
z 2. 2
Tesk skahshe ~2:57) —,';,2 257
b] T
= = e o
i B
SSux §§ru4
~ ’ Ngru,gu vy
— 119124 2.5%{ = 20).05_‘ =460 2
ETA M ; X 15 e}l b ~0.%L15~
o §:8° varbable fopardiel Y
1
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Least square regression line: Residual/Error:

-
Properties of residual/error: 1

L]
1) Sum of the errors/residuals is zero. 2.€. =6
2) Sum of the squared errors is minimized.

Residual/error plot} Reveals problem with the dataset; random cloud of points is good; any
pattern is bad. N BE

Scatterplot:

1) Shows relationship between paired data (x,y).

2) Examine by trend (linear, curved, cluster, or no pattern), association/direction (positive,
negative, or no direction), sTr'Ength (how closely the points fit the trend/least square
regression line), and outlier.

3) Can be used to guess the value of correlation coefficient (r).i &Sﬂ L\1 %Q | \

Normal Q-Q plot:

Checks the normality assumption; if violated, the first thing we do is the transformation of the
response/dependent variable (Y) by taking logarithm or square root transformation.
—-— P ———
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Stem-and Leaf Plot:

Stem Leaf

51
52
53
54
55

3

8
45
166
R
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Properties of probability distribution:

Probability Laws:

Expected value of a discrete random variable:

There is an unfair die with unusual numbers on the six faces. If Y = the outcome of one roll of
the die, then the probability distribution is given below. Suppose that every time you roll this die,
you win the number of dollars equal to the number that appears. There is a catch, of course, and
that is you must pay 12 dollars for each roll. In the long run, do you expect to win money, lose
money, or break even? Why? If you do any calculations to answer this question, show your
work.

Y P(Y=y)
4 .30
6 .10
9 .10
1 10
15 .20
30 .20
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Poisson Distribution:

A cashier works the midnight shift at a grocery store. The number of customers that come to her
register per hour follows a Poisson distribution with A = 5.4. Let, Y4 = # of customers per hour a

customer comes to her register

(a) What is the probability that exactly 3 customers will come to her register in the next
hour?

(b) What is the probability that four or more customers will come to her register in the next
hour?

Properties of standard normal distribution:

1) Z-distribution with p =0 & o =1

2) Symmetric about mean _/\
3) Bell-shaped

4) Never touches the x-axis.
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Hypothesis Testing:

A construction company is making a huge batch of thousands of concrete blocks for a new
project. The mean weight among all the blocks should be 25 kg. It is too time consuming to
conduct a census and weigh every single block, so the company randomly selects 15 blocks to
weigh. The sample mean weight among the 15 blocks is 25.5 kg and the sample standard
deviation is s = 0.6 kg. o is unknown. Assume the population of weights is normally distributed.

Do you have significant evidence that p is different from 25 kg? Report Hy, H,, the rejection
region (use a =.10), test statistic, conclusion, and place bounds on the p-value.
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Chapter 3.4 (Continuous Random Variables):

Example 1: Uniform Distribution

Suppose, Y = weight (grams) of a randomly selected car part. F(a ) = —é— = "'""'_— ’o’-:
~UN1F(297 %’%) b-é.  301-29%
(a) Find P(2.99<Y<3.00) gﬂ)lP
.ob
fk“)‘ﬂ’ 0- - 50% o/:!.q 1
&% n—y :
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F Y~ Erp (226

Example 2: Exponential Distribution :F(‘J&"—’ é 2’7‘ 4 ) a' 70 4
K>z

Suppose, Yroi = # of lightning strikes to ME-EM per year. Ypoi ~ Poisson(A= 0.125=1/8). " Yp
Let, Yexp = # of years until the next strike (i.e. waiting time until next strike)

(a) Find E(Yeyp) & construct the probability density function of Yex, Check whether itisa fey )

b

- A

(d) Find T
P(we will observe at least one lightning strik

s ¢

(oo 55 ) = (4a 0l
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MA 3710 Engineering Statistics

EXAM 01 Announcement
The exam will cover the following sections:

3 ‘__‘,j‘; A ? -nl}('.‘- Nt

vy

g

5, the law of total
ayes Rule, drawing with or
unction, population mean
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MA 3710: Md Mutasim Billah
EXAM 01 Review

HWCH 1 &2: Problem 2.3
Biologists are studying a woman who has given birth to twenty children (ten boys and ten
girls). When each child reached 10 years of age, their height (in inches) was recorded:

Boys:
51.3,52.8,53.4,53.5,54.1, & _ -;, 55.2,55.7, 55.8 y
Girls: ol S e~ - -

50.5, 51.0, 51.4, 52.

Have your stems be 50, 51, 52, 53,

Qowge: MAR-MIN

1

3 -zQ‘Is: 658 —5}3 =45
Gvalg: 55-3- 505 = G-CVifida

- T
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MA 3710: Md Mutasim Billah
EXAM 01 Review

HWCH 1 &2: Problem 2.3

Biologists are studying a woman who has given birth to twenty children (ten boys and ten
girls). When each child reached 10 years of age, their height (in inches) was recorded:
Boys:

51.3,52.8,53.4,53.5,54.1, 5_4_;8. 54.6, 55.2, 55.7, 55.8

m-
“QS' s‘bo) s‘i“ u\,. u.‘. 53.‘. 5306' “0‘. 5404. 5503

_ U&tﬂsd&hmm Je-by _Ic_le stem-and-leaf plots. Have your stems be 50, 51, 52, 53,

‘1 %razf MAR - MIN

..,i?';;i @oys’. 6558 —5}% =445
‘ f‘h‘;f 613'1(45 55.4~ %_5 =C’.g\¢(ﬁ+\_

‘1;;'&;'
‘;.
&
e,
2 ety
.7 g 7{ Ml
"
PR
:iv
ALYy
L . 9\
o
A
| 1
B\ h
%
& it k' A ;
o N

S (LA T8R! 6g-G1 = 1€
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Spr 09 Exam 01: Problem 02
Every semester, an engineering professor assigns a project to her students

to construct a catapult. Each catapult receives a score out of 100. The
professor notices that catapults built out of metal tend to be of higher

quality and earn higher scores than those built out of wood. Side-by-side
boxplots were made with data she has collected over the years. Answer

questions 4 - 6. 8= g5’ %=£3 6, 290

metal ' s

wood
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Spr09 Exam 01: Problem 03

When we roll two dice, we usually add the two numbers that appear.
Suppose instead we pay attention to the maximum. For example, if red = 3
and blue = 4, then the maximum equals 4. The tablé below has 36 cells
corresponding to 36 equally likely outcomes. The maximum corresponding
to each outcome appears in the appropriate cell. Answer questions 7 - 10.

MAY (b‘M‘) MJ) )

red die
1] 2 4)[5]6
120] 2 421 8. 1.6
blue die FAEA 4156
4.1 4 | N BN OA L
(NN 6 p(AVB)= P(AI+P(E) -P(ANB)
' gl
7. Whatis P o * =
s (udzy) - plrns4 1, 02d=1)
; R £
| e
A
6 2 .
s - -
\a
0(*20)
el
. o A4 fe‘v.’ife.,v A
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Bob’s Bﬁ Kery makes two kinds of pies: apple and blueberry. If you select a \A L A FP [’(

pie at randomjthe probability it is apple is .64. Bmery also makes B 5 8 L(AL
two sizes of pies: large and small. The probability a randomly selected %

apple pie is large is .70. The probability a randomly selected blueberry pie

is large is .60. Answer questions 12-13 P (A:) - b

Db p () =6) (7) = 448 | o T
3 p p(Ans)=E3)(44) 192 =16l =" 36

L.'LW , 8%.8malL
@ & (D->P(BAY) 63‘)(‘0 22 fp(Lph)=Fo

_ g(te) = o0
246 =¢b Yy

i
_é,l;isan

PE) ~# 1-P(L)

IJ.’::

ik ¢

bility of getting at least one yellow out of4drags. R
‘s M ‘ e -
| - P Mo yetow?) = | — (22

r]b' /

Be B
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Spr09 Exam 01: Problem 08

WebRock, an online music site, has become very popular and its server is
overloaded 3.2 times a day, on average. If Y = # of times in a day that the
server is overloaded, then’Y is Poisson with A =3.2. Answer questions 20 -
21. ig

20. What is the probability that the server will be overloaded exactly 2 times

tomorrow? ) ” YNPU\S (,’\ 5'2> P(Y %\ﬂ
P({“Q—) e gl > "R08 o

21. What is the probability that the server will be overloaded at lgast once

tomorrow? . Y:_,o) . i " 2-3"2 @.'2)6

o

Cﬁ% %}

= 0959

ol V6 £l

'—_—_—-—S
—_——

months) until the transmiss on fa
X=0.05. Answer questions 2: '
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Michigan
Technological
University

Exam 1 Spring 2025
Time: 2:00pm-02:50pm
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Problem 01: Fifteen boys and twenty girls at a high school make side-by-
side stem-and-leaf plots with their heights (in inches, rounded off to the
nearest tenth of an inch). For example, the shortest boy is 65.4 inches tall
and the tallest girl is 69.9 inches tall. Answer questions 1 - 3.

Boys: stem leaf Girls: stem leaf
65 488 55,4813 6
66 068 66 026
67 {49 67 4669 -
68 348 68 02478 02
69 245 b9 355789

it s 5 ghan el s gl K y
setis left-skewed? Circle one answer.

T

1. Which data

nswer

b .:.3"!5'“ S sc24=4
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Problem 02: A course titled “Statistics for Ath
players and Lacrosse players. Scores fro
to make side-by-side boxplots.

Rugby

" is populated by Rugby
asfymidterm exam are used

&
Lacrosse eXe o
1 1 1 T\H BN | 1 I |

30, 890, S50 e60. ¢ (20 & 80s8 90 100

For problems 4 — 11, circle T (true), F (false), or N (not enough info) after
each statement.
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Problem 03: When we roll two dice, we usually add the two numbers
that appear. Suppose instead we pay attention to D = the value on the
blue die minus the value on the red die. The table below has 36 cells
corresponding to 36 equally likely outcomes. Answer questions 12 -

14.

red die
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Problem 04: There is an unfair die with unusual numbers on the six faces.
If Y = the outcome of oné Toll of the die, then the probability function is
given below. Answer question 15.

Y __P(Y=y) 5
Vil 305 ', NOT Sam
2 .10 ucdess’) ' ‘

3 2 8pdb p($ vy gach trved

25 .10

15.What statement is true? Circle one answer.
a) Y is a Geometric random variable.
(B is discrete, but it isn't Binomial, Poissc

c) Y is a Binomial rando
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Problem 06: For questions 17 - 21, assume balls will be drawn at random

(one at a time with replacement) out of a basket that contains 13 balls (7 are

green, 4 are yellow, and 2 are red).

17. Are the consecutive draws out of the basket independent of each other?
Circle one answer.

a) no
b) Not enough information has been given to answer this question.
@yes

18.Suppose you draw balls out of the basket until you see a yellow ball for
the first time. Let A = the number of draws requnred What kmd of a random
variable is A? Circle one answer.

eometric
b) Binomial
c) Poisson
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Problem 07: All students at Winterland College fill out a survey that asks
questions about the vehicles they drive. First of all, if you select a student
at random, the probability they are male is .61 and the probability they are
female is .39. If you randomly select a male student, the probability he
drives a vehicle with snow tires is .40. If you randomly select a female

student, the probability she drives a vehicle with snow tires is .20. A tree
diagram will help you answer questions 22-23.

(3) MS 244 & p(MNs)

22.What is the probablllty a
snow tires?
InEipmE—————
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Problem 08: The waiting time (in years) until the next severe hailstorm hits
Kirksville, Missouri is an exponential random variable with A = 0.30.
Answer question 24.

24.What is the probability that Kirksville, Missouri will not have any severe

hailstorms for at least the next 2 years? @CY'&{' holelonm aften 2 yzmg)

N A woJHna Hme (in yeans) until nexk hoslstonm

Y ~ E;CPC?«: 0120 )

20

.

pl 22X 400) ':'. o.%Q.'a‘yJAZ’ ~|0. 54 &8
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x
md Mmutrse» B illal,

Z-Table
negative Z values
(o000 [ o001 [ 002 [ o003 [ o004 [ o005 [ _o0.06] [__007 [ o008 [ 009
‘/ -3.0] .0013 0013 0013 .0012 0012 0011 0011 L0011 .0010 0010
: =2. 0019 .0018 .0018 .0017 0016 0016 .0015 0015 .0014 0014
-2.8] .0026 0025 10024 .0023 .0023 .0022 .0021 .0021 0020 0019
-2.7| .0035 .0034 .0033 .0032 .0031 .0030 .0029 .0028 0027 .0026
~2.6] .0047 .0045 0044 .0043 .0041 .0040 .0039 .0038 0037 .0036
~2.5| .0062 .0060 .0059 .0057 .0055 .0054 .0052 L0051 .0049 .0048
- .0075 .0073 .0071 .0069 0068 L0066 0064
.0099 .0096 0094 .0091 .0089 .0087 .0084
- .0129 .0125 .0122 0119 0116 0113 0110
- .0166 .0162 .0158 .0154 .0150 0146 0143
- .0212 0207 .0202 0197 0192 .0188 0183
g 0262 0256 0244 0239 0233
0336 .0329 0322 0314 .0307 .0301 0294
0418 .0409 .0401 .0392 0384 .0375 0367
‘ .0505 0495 .0485 0475 0465 0455
0618 L0606 .0594 0582 L0571 0559
0749 .0735 .0721 ~0708 0694 .0681
~.0901 .0885 .0869 0853 .0838 0823

- 1075 .1056 .1038 .1020 .1003 .0985
1251 .1230 .1210 1190 1170
1423
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-Table

sitive Z values

(o000 (o0 [o02 [o003 [_ooa [oos [oo06 [o0o07 [ o008 [ 009

/ } 0.0] .5000 5040 5080 5120 5160 5199 5239 5279 5319 5359
e 03] 5398 5438 5478 5517 5557 5506 5696 5675 5714 5753
— SEAsaa - [0.2] 5793 5832 5871 5910 5948 5987 16026 6064 6103 6141
0.3] .6179 6217 6255 .6293 16331 16368 16406 16443 6517
0.4] 6554 6591 6628  .6664 6700 6736 6772 6808 6844 6879
05| 695 B 1.70108 %0 7054 .7088 7123 7157 7190 7224
- b 30040 Yabiks
BR735708e 73890 7422 7454 7517 7549
7673 7704  .7734 7764 7794 .7823 7852
7995  .8023 8051 8078 8106 8133
.8264 .8289 .8315 .8340 .8365 .8389
8508  .8531 8554 8577 8599 8621
8749 8790 8810 8830
8944 8962 8980 8997 9015
9115 9131 9147 9162 9177
.9265 9279 9292 9306 9319
.9394 .9406 9418 9429 9441
9515 9525 19535 9545
.9608 .9616 9625 9633
9686 .9693 9699 9706

.9767
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Chapter 3.5 (The Normal Distribution): Handout
Md Mutasim Billah | ST Seomano; R V. WL 14 %{\/@h} Q"c‘ wabdw‘l/"ﬁ

Example 1:
If Z ~N(u=0, 6=1), then find the following probabilities:

(@) PZ<-0.77) [Go7 ¢bbwmn

0.2’.06 '—00'7 !H 0'2206‘
o w &

[pcz=rsu)-onez

Al

2 '.611
| Pz <rosye oy

P(2 <1541 09387
(2<1505) 070702

: 2

- "%9920
/  p=f-P

AL

/) 0 20.9920..9-"69
=0-845)

[
N

P2 la-py = B3 15T
= 16826 t ,; :
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279 savano; prebabilhy énu wdin Wt enve) Given.
Example 2: P‘Y\d St :
Suppose, Z ~ N(u=0, o=1), then find the value of Z if:

(@) PZ <2)=0.0708
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Chapter 3.5 (The Normal Distribution): Handout
Example 1:

If Z ~ N(p=0, o=1), then find the following probabilities:

(a) P(Z <-0.77) E"“’?' eb Lummn

Pzlr-P = '{‘ﬂ’)- "“
= 16826
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2794 savanvo; prebabilly é"” wndir Ut enane) 3"\&"’
Sy And 2 -velue .
xample 2:

Suppose, Z ~ N(u=0, o=1), then find the value of Z if:

(@) P(Z <z) =0.0708
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al e propla oo book 4o exam |

Example 3:
Suppose, Z ~ N(u=0, o=1). Answer the following questions:
5o
(a) What is the 90" & 10™ percentile of Z? L |
H e : s
Y™ peagrhle |0 H- perncimhile. g8V ipoo?

P
090 2y = (1-8¢) 160% Peaeskl,
2,0 = (1-16) # 100" panesds

= 90t penauble
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(b) What is the probability that a randomly selected baby mass is less than 3800 grams?

2
7 agoo- 340
P<y<3soo):{’(-%.—’-4< Grd > /////
".:F(?(O-go) M-;Gl{;a)’%gGD

BN e '7‘3‘ e
S T N N e
s i
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Example 6:
Suppose, Y = Gallons of milk placed in a plastic jug, where, Y ~ N(u=1.02, 6=.01).
(a) Find
P(a randomly selected jug will be under filled) =

P(YAd)-:P(_“%ﬁ_( %‘3&-) ﬂ{\

4 t-:oz
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() Plvog onte Hae .follawh\as ‘lr\daun. Notey !

@ Tf y~nN(M =.E_(Y), 6=50(Y)) Han Z =—\L;-,;Ez%l-=‘!7,}'&'

—

Pep. Mean [Pop van.|PeP.Sp

Avout & |Paanden| M 6* 5
‘populalion

pop. popul abiom
van .= Varuamnee
sample. o) Sonple Van|Samiesy| P 7 Sltamdand dedation

Abowt o fstabiche | \s‘— s

‘Sanmyp N
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Comshak
2 ¥ o
67 = Ve (y) = Van.( .‘2‘ v ) .\/m(aX) i *V(X)
'ﬁma(f;)o REGOER)
— = ) ;
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Chapter 3.6 (Random Behavior of Means): Handout
Md Mutasim Billah

Example 1:
Suppose, Y = Gallons of milk placed in a plastic jug, where, Y ~ N(p=1.02, 6=01).

(a) If we randomly select 2:% jugs and compute the mean Y, then find P(Y < 1).

Gefonep (Y<1) 206228 ; 2 L8

n=4 bk
i N |~ 1102 A y-H
( 2

3 >p(2 £-283)
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bt s Ha prolo Hal Hua avwwax coaight ot Ha corr_

pent ol Lig betwen 2.927 g2 2.99)

Example 2: a, b
uppose, Y = weight (grams) of a randomly selected car part, where, Y ~ UNIF(2.97, 3.01).

(a) If you select n=30 car parts at random & comput{ &hen find P(2.987 <¥ <2.991)

29 361
K= Aasb) = 5 (207 +3:01) £2:99 %y ert., ;; T
i A
-l -
o s (029705 1 Z
| I 2 o - 5
= ___'__._.. YNN(H'Tﬁ)

7

2.987 2.9F 299
v

,

L 42 0 047 2

7, then find P(2.987 < ¥ <2.991)

| —
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—

Pep. Mean [Pop van.|PeP.Sp

Avout & |Paanden| M 6* 5
‘populalion

pop. popul abiom
van .= Varuamnee
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Comshak
2 ¥ o
67 = Ve (y) = Van.( .‘2‘ v ) .\/m(aX) i *V(X)
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Chapter 3.6 (Random Behavior of Means): Handout
Md Mutasim Billah

Example 1:
Suppose, Y = Gallons of milk placed in a plastic jug, where, Y ~ N(p=1.02, 6=01).

(a) If we randomly select 2:% jugs and compute the mean Y, then find P(Y < 1).

Gefonep (Y<1) 206228 ; 2 L8

n=4 bk
i N |~ 1102 A y-H
( 2

3 >p(2 £-283)
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Example 2: a, b
uppose, Y = weight (grams) of a randomly selected car part, where, Y ~ UNIF(2.97, 3.01).

(a) If you select n=30 car parts at random & comput{ &hen find P(2.987 <¥ <2.991)

29 361
K= Aasb) = 5 (207 +3:01) £2:99 %y ert., ;; T
i A
-l -
o s (029705 1 Z
| I 2 o - 5
= ___'__._.. YNN(H'Tﬁ)

7

2.987 2.9F 299
v

,

L 42 0 047 2

7, then find P(2.987 < ¥ <2.991)
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Chapter 3.7 (Random Behavior of means when the variance is unknown)

Example 3: Suppose, we have collected a random sample of n=5 observations as follows:

{3,7,10,11,14}. Find the sample variance and sample standard deviation.

§-3

Y Y-Y -7 Y Regulan !
- —? = St Z—o—- = ,7'5—
3 __‘ gl _{9‘,“' " s*-:Z—_(,;__,l— = e
10, R n
{10 aviont ¢ Ho.
e ) 475- F
' :.’f;f‘j)a-l . 5=f
e =175
: i 2 1
PN(ZY) _ 5(475)-45
m-l) 3 5(5-Y) =135
2/— = "?-5 =418
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(c) Given, {3,7,10,11,14}; ¥ =9, s* = 17.5, s = 4.18. Then, for {13,17,20,21,24}, find ¥, ¢, & s.

Y=19 $ = |75 s = 4ig

o8
Rule: Tf ou add kK’

g

,70,100,110,140}, find ¥, s?, & s.

. =
g% s = Zae(lo )
= 1950
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T-Table

_90% [ 95% | 97.50% | 99% | 99.50% | 99.90% ]

3.078 6.314 12706  31.821 63.656  318.289
1.886 2.920 4.303 6.965 9.925 22.328
1.638 2.353 3.182 4.541 5.841 10.214
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Chapter 3.7 (Random Behavior of means when the variance is unknown)

Example 3: Suppose, we have collected a random sample of n=5 observations as follows:

{3,7,10,11,14}. Find the sample variance and sample standard deviation.
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(c) Given, {3,7,10,11,14}; ¥ =9, s* = 17.5, s = 4.18. Then, for {13,17,20,21,24}, find ¥, ¢, & s.

Y=19 $ = |75 s = 4ig

o8
Rule: Tf ou add kK’

g

,70,100,110,140}, find ¥, s?, & s.

. =
g% s = Zae(lo )
= 1950
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_90% [ 95% | 97.50% | 99% | 99.50% | 99.90% ]

3.078 6.314 12706  31.821 63.656  318.289
1.886 2.920 4.303 6.965 9.925 22.328
1.638 2.353 3.182 4.541 5.841 10.214
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MA 3710: Chapter 2 Handout
Md Mutasim Billah

Example 1: Histogram | W ‘2} i

Considering the following example, draw the histogram:
Suppose, 50 students run a mile, record times in minutes:
4:55.2éJak , 5:28.20 Alyssa, 7:15.03 Hannabh, ...., 9:31.07 Tyler.

’I;ne)x/& Class / | Frequency | Kelphve Qmuu = Polf‘o 6} OC\’WJ &) ‘f‘
[g;g/ g fé}}% :%'.? 1 'fa\/owmloll avankiz o Hoe
67 |7 Z50 = 0414 totod poscible it o wenks
[7.8) 11 I\/s» = 0,22
8.9) 14 1y /xp = 028
9,10) |11 /50 =02%Z
Total | 50 7E

P EC TV
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Example 2: Dot Plot
Considering the following example, draw the Dot Plot:

Suppose, we are given the breaking strength of carbon fibers in GPa (gigapascals) as
follows: n=15 observations

{0.1,2.0,2.3,2.5, 3.2, 3.4, ?1:_3.9, 40,4.1,42,42,43,44}

.o An obseryakiem Hel I ex Lorge on
ontlico: An s«-cr:v MJMMW-

Example 3: Stem-and-Leaf Plot:

~ (a) Considering the above example, draw the Stem-and-Leaf Plot:

. By, LA ‘e
Sy ':‘v p f*, b b, i ¥
R = S
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(b) Suppose, we have collected a random sample of 15 observations, 7 were from Method A
and 8 were from Method B. Considering the following data, draw a side-by-side Stem-
and-Leaf Plot. Describe the plots as right-skewed, left-skewed, or symmetric. Also,

~ compare the mean and median of the observations of method A & B.

Method A:n=7 Method B : n=8—,_

{0.1 2.0“2:? B3 3.4,4.00 {2.3, 3.7, 2|2] 4'lf4'2;E|Z| 43.44}
B .,4 Pradian s §:) Y2 =405
Qo T "l‘;_‘ éﬂﬂ\ ,2

8

———————

LM §
A S

.ﬁ-‘.‘.:_}.z i #3 ?M?W‘
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Example 4: Box-Plot

Suppose, we have the following n = 7 observations:
{0, 11, 13, 25, 34, 40, 81}

, \ & G
or the above data set, find the values of the lower quartile, median, uppﬁ%umng{ IQR, )
D, 0 > Wi 3

P

 udion, Gg= 25

Y
4~

TAR=0y~Cy = 3712225

¥
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Example 4: Box-Plot \ ¢
mple 4: Box-Plo (*Yl:ocld;' Duod Q}Han“LAPD
Suppose, we have the following n = 7 observations:

{0, 11,13, 25, 34, 40, 81}
3 G2 @-5

For the above data set, find the values of the lower quartile, median, upper quartile, IQR,
step, UIF, LIF, UOF, and LOF.
Use this information to draw a boxplot.

»Q, = “d'!% S , © .z sz&an) :25.;;@26, w— =3 F

[ R

—»ma_._gs'.ﬂ B g " pRarge = MK~ MIN=&[-0=3
_ 5 « ywid VoF
; .E;rb‘«_ ,
) ConiSl o Oh e P v @
P : (A% :
i, R Wi

0 €0 90 100 Ilo |2

:: 374 375 2745
2P -j2_—$?'5' =-25-5

7 12(3%5)

Scanned with

i & CamScanner’;


https://v3.camscanner.com/user/download

:@,’ i

ey R "y
> ) A
AN MR
Ll i
Ao
‘
W
‘i(.
Ay
Y A
%
o
P
o

[y

)

o Y

Q.Q»LJ'*SPMQI
H%’am H%s)'aarrmm

Left-chocdd
ms)aamm

Qv.ll s'{""‘PP‘L‘!
hs\vﬂﬂ“\]

Scanned with

i & CamScanner’;


https://v3.camscanner.com/user/download

Brookman Electronics manufactures a new type of electronic component and is
examining the lifetime of the components. Engineers are studying two different
manufacturing processes named A and B. Engineers are concerned that
Process B has about a 10% defective rate: about one out of every ten
components made with Process B has a lifetime of less than two hours. Last

year, one-hundred components were produced with each process. Engineers

e liiretime

each component and rounded off to the nearest hour.
The ranked data is on the last page.

For each data set find Q1, median, Q3, IQR, inner fences, and outer fences.

Then draw side-by-side boxplots.
A B p_v(\;o i by
v 8 n : ﬂ, n 1
N 22z =% 50.5

ruanels)
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Chapter 3.1 (Probability): Handout
Md Mutasim Billah T '} ), 2 ,3,[{ 3

Example 1: Let’s we have a 6-sided die and we flip the dn Suppose,

E: An Even Number
E: A number less than or equal to 4 appears. Find P(E), and P(F).

(E) = 5\9¢ of evant B’ R (S 9
? - Gl — /
) &) ( ﬂ \ST Z: 2

4 = ‘ £ ':.Q" <
PCED SRR = | o) - 2 [,.g_,

Example 2: Suppose, we selectaﬁuhmmat random at a big state University.
P(emolledmCakaﬂus) P(C) A T
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Chapter 3.1 (Probability): Handout
Md Mutasim Billah = } },2.3,Y k

Example 1: Let’s we have a 6-sided die and we flip the di Suppose,

E: An Even Number appears
E: A number less than or equal to 4 appears. Find P(E), and P(F).

P ‘6\‘3¢6f'w¢n|"5' ‘25__ ey [
)= 2

e o
.l‘,
5 ¥
s WA S ¢
SN ,—t.'r,
NS QA iri e
B .'( ¥
3 |
M

~ T
b

PCH)“'E ,p P ’ . pleak) 1

(g) Are C & H mutually exclusive?
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(h) H and H are mutually exclusive.

Example 3: Suppose, John is flipping a 2-sided coin. If he gets 2 tail in the first draw, he could
stop the process. However, if he getsa head in the first draw, he is needed to flip the com
more. n W‘:F:S

—_— . indmu /&/\ : ,.J_
(a) Draw a tree diagram. _VPCHQH‘)_P(HH> P(H)”P(H) ,i* =7

18T dasw
s ‘.‘%HH‘ ) HT) 1

s

A L
P61 fon] I D2PCHT) =243 =4
= |
A N@H —PGo)=7
(b) Find P(Head appearsftail appears). | e
T I Y

| <_g_-t_;)__ p@-n‘)* PCTO) {‘--ri
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