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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Necessary tables are attached herewith.

Assume suitable data if necessary.

. What are measures of central tendencies? Write favorable points of each of them.

Calculate approximate measures of central tendency from following data; [14+2+3]

Wages in Rs/ week | Less than 35 | 35-37 | 38-40 | 41-43 | Over 43
No. of wage earned 14 82 9 18 7

From a group of 4 Engineers, 3 Doctors and 2 Statistician a sub-group of 3 has to be
made, what is the probability that sub-group consists of

a) One from each profession
b) Atleast one engineer

Define discrete probability distribution with suitable example. Compare Negative
Binomial and Binomial probability distributions.

A quality control engineers inspects a random sample of 3 batteries from each lot of 24
car batteries that is ready to shipment. If such a lot contain six batteries with slight
defects, what is the probabilities that the inspector’s sample will contain

a) None of the batteries with defect
b) Only one of the batteries with defect
¢) At least two of the batteries with defect

Write major characteristics of normal distribution. Discuss relation between Normal
distribution and Standard Normal distribution.

OR
What are Gamma and Chi-squared distributions? Specify relationship between them.

The life of an electric light bulbs follows Normal distribution with mean 800 hours and a
standard deviation of 50 hours. Find the probability that a bulb burns

a) Between 750 and 825 hours
b) More than 900 hours

OR

Define exponential distribution. Suppose that the service life of a semiconductor is
exponentially distributed with an average of 60 hours. Find the probability that a semi-
conductor will a) still working after 90 hours

b) fail within 120 hours

A population consists of five numbers 2, 4, 6 and 8

a) Enumerate all possible sample of size two without replacefnent
b) Show that the mean of the sampling distribution of sample mean is equal to
population mean : '

(4]

[3+3]

[6]

[243]

5]

[4]




8. State central limit theorem. A random sample of size 100 is taken from an infinite
population with mean 75 and variance 256. Assert the chances of sample mean between
67 and 83.

9. What is type Ist error? Describe the procedure of the for difference of two Mean for'large
sample.

10. Define chi-square distribution. A book containing 500 pages, was thoroughly checked.
The distribution of number of error page was given below as

Number oferrors: | 0 | 1 [2[3]4

Number of pages: [ 275|138 [75]7 4|1

Using chi-square test of goodness of fit, verify whether the arrivals follow a poison
distribution at 5% level of significance.

11. Define hypothesis. Describe the procedure of testing of hypothesis of significant
difference between two population means for large samples.

OR

Describe the types of error in Hypothesis Testing. Write the procedure testing of
Hypothesis of single proportion.

12. Write the Decision criteria in test of Hypothesis with diagram.

13. In trying to evaluate the effectiveness of antibiotics in killing bacteria, a research institute
compiled the following information ;

Antibiotics (mg) |12 [15{ 14 [ 16 [ 17 [ 10

Bacteria 5| 7156/72(86]|6.2

Find strength and direction of relationship between them.

14. Differentiate between Correlation and regression analysis.
15. Following data revels the scores of sixty candidates of IOE entrance examination

5143 | 40 |78.57|46.43|51.43|50.71
42.14 | 50.71 [ 42.86 | 55 |71.43|64.29
52.86 | 42.14 | 57.14 | 45.71 | 43.57 | 40
4429 | 55.71 | 40 |48.57 | 48.57 | 49.29
5143 147.14 | 5429 | 45 |[5357] 50
4929 | 60 1485715071 50 [49.29
47.14 | 53.57 | 58.57 | 43.57 | 47.14 | 53.57
47.86 | 47.14 | 40 |43.57|52.86 | 47.86
49.29 149.29 | 42.86 | 47.14 | 48.57 | 50
47.14 |1 50.71 | 52.86 | 47.86 | 47.14 | 70

a) Estimate average score of candidates
b) Find unbiased estimator of true standard deviation and standard error of average score
¢) Also test for consistency of score
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.

The figures in the margin indicate Full Marks.

Necessary tables are attached herewith.

Assume suitable data if necessary.

In two companies A and B engaged in similar type of industry, the average weekly wage

and standard deviation are given below:

Company A | Company B
Average weekly wage (Rs) | 460 490
Standard deviation 50 40
No. of wage earners 100 80

i) Which company pays larger amount as weekly wags?

ii) Which company show greater variability in the distribution weekly wages?

iii) What is the mean and standard deviation of all the workers in two companies taken
together?

State the law multiplication of probability. An Electronics company has an engineering
position open. The Probability that an applicant is capable is 0.7. Each applicant is given
written test and oral examination. A capable applicant passes with Probability 0.9 while
an incapable applicant passes with Probability of 0.4. Find (a) the probability that an
applicant passes the test (b) the probability that the applicant is capable given he/she
“passes the test.

Define negative Binominal Dlstnbutlon If a boy is throwing stone at a target what is the
probability that his 10" throw is his 5™ hit, if the probability of hitting the target at any
trial is 0.6. Also find the mean and variance of random variable.

Define hypergeometric probability distribution with an example. Describe the conditions
for the binomial approximation to hypergeometric distribution?

. Let X denote the amount of time for which a book on two hour reserve at a college library

is checked out by a randomly selected student and suppose that X has density function,
fitx)=1/2x;, 0=<x<2
=0 otherwise

Calculate P(X<1) and P(0.5<X<1.5)

Define continuous random variable with suitable example. Describe the properties of
probability density function and distribution function.

State Central limit theorem with an example. Explain why it is important in engineering
field?

A population consists of the four number 2,8,14,20

i) Write down all possible sample size of two without replacement
ii) Verify that the population mean is equal to the mean of the sample mean
iii) Calculate the standard error of the sampling distribution of the sample mean

Define Karl Person coefficient of Correlation and coefficient of determination. What it is
input in analysis.

(6]

(6]

(3]
(5]

(5]

[3]

(3]
(3]

[3]




10.

1L

12.

13,

14.

15

A house survey on monthly expenditure on food yield following data:

Monthly expenditure (100 Rs.) |10 |15 [20 [25 [30 [35 [40 |-
Monthly income (1000 Rs.) 2 e 5 7 6 6 5
Size of the family 4 5 7 10 |8 11 |4

Obtain the multiple correlation coefficient.

There was a research on voltage supply by Ba Hries supplied by two companies. Both-

company claims that same. But researcher suspects that there is significance difference
between mean voltages between two companies. To test this, she selected independent
samples from both company and in lab test the result were as follows:

Mean | Sample Standard deviation
Company A |13 |3.59V |03V
Company B | 10 |3.15V | 04V

Test the researcher suspect was correct at 5% level of significance.

Shyam and Co. produces three varieties of certain product: deluxe, find and ordinary. A
recent market survey is conducted for preference of products. The preference was found

as follow:

Product Production

Deluxe 15[ 14419 |18
Fine 711257 205 16
Ordinary |.16 |18 |16 |17

Is there a significant difference in the preference of products test it using ANOVA test.
Use o =5%
OR

The following are the average weekly losses of worker hours due to accidents in 10
industrial plan before and after a certain safety program was put into operation:

Before |45 |73 |46 |124 |33 |57 |83 [34 [26 [17
After 36 |60 {44 1119 435 151 {77 129 |24 |11

Use the 0.05 level of significance to test whether the safety program is effective.

Define critical value. A manufacturer claimed that at least 95% of the water pumps
supplied to the ABC Company confirmed to specification. However, the product manager
at ABC Company wasn't satisfied with the claim of the manufacturer. Hence, to test the
claim, the manager examined a sample of 250 water pumps supplied last month and
found that 228 water pumps as per the specification. Can you conclude that the
production manager is right to doubt on the claim of the manufactures? (a=0.01)

Describe the Hypothesis testing procedure of Chi-square test of independence for
2x2 table.

The following table shows the number of hours 45 hospital patients slept following the
administration of a certain anesthetic.

7 10 |12 |4 8 1=2li3 8 5
12 e 8 1 1 |13 |10 |4
4 5 5 8 7 L-l3 2 3
8 13- 11 7 17 13 4 S 5
3 1 17 |10 |4 7= =8

a) Find sample mean, sample variance and sample standard deviation
b) Compare a value that measures the amount of variability relative to the value of mean

k%K%

(3]

[3]

(3]
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5]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
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Necessary tables are attached herewith.

Assume suitable data if necessary.

What are the differencés between measures of central tendency and measures of
dispersion? The mean and standard deviation of 20 items is found to be 10 and 2
respectively. At the time of checking it was found that one item 8 was incorrect. Calculate
the mean and standard deviation if: (i) the wrong item is omitted (ii) it is replaced by 12.

Define conditional probability. An assembly plant receives its voltage regulators from
these three different suppliers, 60% from supplier A, 30% from supplier B, and 10% form
supplier C. It is also known that 95% of voltage regulators from A, 80% of these from B,
and 65% these from C perform according to specifications. What is the probability that

i) Anyone voltage regulator received by the plant will perform according to
specifications
ii) A voitage regulator that perform according to specification came from B

Write the differences and similarities between Binomial and Negative Binomial
Distribution.

In certain factory turning out optical lenses, there is a small change, 1/500 for any lens to
be defective. The lenses are supplied in packets of 10 each. What is the probability that a
packet will contain

i) No defective lens
ii) At least one defective lenses
iii) At most two defective lenses

OR

Define mathematical expectation of a discrete random vasriable. A probability
distribution is given.

X=x 0 1 2 3 4 g
p(X=x) 1026 025 [0.11 |0.02 [0.25 0.11

Find (a) P(X = 4); (b) p(0 < X <4); (c) mean and variance ef X

Define standard normal distribution. Give the condition for normal approximation of
Poisson distribution.

The mean inside diameter of a sample of 200 washers produced by a machine is 0.502 cm
and the standard deviation as 0.005 cm. The purpose for these washers are interned allows
a maximum tolerance in the diameter of 0.496 to 0.508 cm, otherwise the washers are
considered defective. Determine the percentage of defective washers produced by the
machine. Assume the diameter is normally distributed.

What do you mean by sampling distribution of a sample mean and its Standard Error?
Explains with example. What would be the variance of sampling distribution of mean, if
sample is taken from finite population?

(6]

6]

[2+3]
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13.

14.

15,

Define the Central Limit Theorem. A sample of 100 mobile batiery cells tested to find
the length of life produced the following results as mean 13 months and standard
deviation of 3 months. Assuming the data to be normally distributed by using Central
Limit Theorem what percentage of battery cells expected to have Average Life?

i) More than 15 months (ii) Less than 9 months

Define partial and multiple correlations with examples. Write down the properties of
partial and multiple correlation.

. An article in wear (Vol.152, 1992, pp. 171-181) presents data on the fretting wear of mild

steel‘and oil viscosity. Representative data follow, with x = oil viscosity and y = wear
volume (104 cubic millimeters).

y [240 |18t |193 |155 |172 |110 ;113 |75 94 |

x |16 |94 |155 |200 |22.0 |355 |43.0 |405 [33.0 |

i) Fit the sample linear regression model using least
ii) Predict fretting wear when viscosity x = 30

Describe the procedure of the test of significance for difference of two population mean
for large sample.

Ten objects were chosen at random from the large population and their weights were
found to be in grams 63, 63, 64, 65, 66, 69, 65, 66.1, 64.5. In the light of above data,
discuss the suggestion that the mean weight in the population is 65 gm. Use o.= 0.05.

Define chi-square distribution. From the following data can you conclude that there is

association between the purchase of brand and geographical region? (Use 5% level of
significance).

Region
Central | Eastern | Western
Purchase brand 40 55 45
Do not purchase brand | 60 45 55

In a postal survey of 500 households, 330 said that they thought they were being
overcharged for the public services within their area.

i) Calculate an approximate 99% confidence interval for the population proportion, p, of
households who thought they were being overcharged for public services within their
area.

ii) Estimate the size of sample required to estimate the value of p to be within 99%
confidence limits of £0.025.

Following data gives the sample records of number of passenger take ticket at the counter
of Bus during one hour period.

221 58| 32| 36| 62| 57| 25] 45| 23| 37
64 56| 46| 60| 29| 49 63| 36, .26 58
60| 26! 58| 58| 291 43| 53}..36§- 451 22
52| 43| as| 31! 45| 39| 35| 38} 30| 60
58| 42| 54| 62| 52| 42| 65| 58| 51| 60

22 45 311 B3] 221 53| S1] 521 4vi 59
Find the ‘
i Sample mean of Nurber of passenger
ii..  Sample Standard-deviation and Coeificient of variation.
fil. Standard error of the sample mean. :
iv.  Find the 95% and 99% confidence limit of sample me

E R

(51

B3]

(8]

Y,




Lo

o TRIBHUVAN JN[VERSIT\’ 7 TExam.,

Eaamm&novz Controi blnsmﬂ ‘Pm&mmme e

\ H {] Q) [ BAH

NST*TUTE OF ENGINEERING Level | BE .-t o0 ' FullMarks | 80

BEL BEY BCT

Pass Marls |32 [

7977 Immki .

‘ “/}enr/Pnrc H]/ $

Suoject - Probablhtv and Statlsnc (SHGOZ)

" ’i’ \ \ | '-’s:: |-

T
. .

N

WL

. Artempt Al questwns

: 'Deﬁnc Negatlve bmomm] dlstnbu’a&n Wlth ns Jmportant charactﬂnstlcs

| A pamcularly lonv tra.ﬁlc hc,hL on your mor:nng com.mute 1s green 20% of'thr, nme Lrlan. g
- you approach N’. Assume that each‘mommo represents as: mdnpendeni tegal.

Cancudates are reqmred to give- Lheu' answers in thelr owa words as Iar as pracncable

The figures ivi the mar
Necessary.tables are m‘raclzed Izerewztlz :

: 4ssume szatable daca 1f necessan' i

That is ababl;ﬁe 'anu relamw Measur

".followmg data of marks- ostudents as: " ' - . .
Marks . 10 20 'Z 20;30 : 30—40 40~ 50 50'-60 s
No ofstudcnts 2 '6' 22 13 ' 7- :

the personality test. Of those rated as, LJnsaUsfactory 35%. had _Acceptable Scores, Find
the probability that an apphcam woud bc a Satzsfamory tramce glven the Accaptabl

e o

- *Scoreson personahtyatest it

cpermon")' Construct 2 Box Dlot from the' .
. [1+5]

otatF‘ the L:.‘W of addltlon of probabdlt_y In a ﬁammg, the 70% of Dersons ac}ucved a"
rating of Satisfactory. ‘Of those as rated as Sahsfactory, 80% had Acceptable Scores on .

L

Tt

|  1) ‘Over. five mormncrs what is the Drobabxlny that the hght is: green 01 evactly one day? 2. o
it) Over 20 mormngs “what is the’ proﬁabmty that the hcm 1s graun on e,{acdy four days" o

‘The dzstnbunon ILIJCtlon fm a random vanable }'

3 9.

i) Predlct fr.—:mnw wbar when v13<,051‘v X= 30 it _
: V\'"'L.L ar'e. n° W0 regrassuon coefnczems and ‘what do Lr;ﬂv rcpr°s'=m V’ntn the nropemes 7

N - IR

1) Vi the smml“‘ mear regfessron “IOd 1 us’u:m lﬂast ,

-0F regression coaificient. . ‘
Deiine Centrel Limit Theorem. An electronics caﬁp:qv manufactures resistors
a 's"su ez of 100 ohms and & standyrd deviation of JU ohms. The msmou ion of

nprm2!: Find the probaBility thal a random "\npl of, 25 resxsrozs Mll have
o - -?

averaos :,‘_15*" ce ka; than 93 ohrfis.e ¢ : . -
< N @,

< -

a0

)

ther have -

;o




: 10 Deﬁne standard wrro; of sample mean A populauon cormst of the four —;_mbers 12. 19 5

: Areal K 18 |

Awea2 | 1|4 3|45
Aseal | 7.{ 8781718 ‘
Area4 41613 v'_/.' 5 -

Do these data pr0v1de suﬁicxent evidends to indicate a diﬁe;r'eﬁi:e" in z}ﬁqé};\ -jiétéﬁk;e_for’ thé* :
Iour areas atthe OOS level ofmgmﬁcancﬂ o T LSRR SRR
AT R ""O'R;.;t'-' G i _ :
" The diameter of stecl rods manufac‘urcd on two' du&erent e"trusmn ma:,hmcs is bem" _
mvcstlgatcd Two- random samples 'of sizés n;= I:u and Dy = 17 are seiected, ~and the. ..
sample means and samp vanances are . x] =8. 73 sl ¢O,33 x, —8 6 :jtnd 85 —0 40,
resoechelv Assume thaL Gy _-cr, . and that thc data are &awn ‘from-a nonnal -
chstrlbunon Is there ev1dence o support the cliim’ T_hm the two machm° prodUcc rods-‘v

wuh dJﬁer nt mezan dlam ters’7 Use a=0. 05 in arrrvmn at ths concluswd

<

1.> A random sample of 500 adult- rpsxdknts of Mancooa Countv founa that 3°5 were in

favor of increasing the highway speed limit to 75 mph while anbthet: saﬂplp of 400 adu]tg» o

o ft:SlanL of Pima Countv found that, 267 were i favor of the mcrﬂ" s=d SDEEd hEDJt -

Weslem
,’.’._. i 4 i

L rwchase b:and |
o Do not purchas~ brand _

i

h |
-~ | P X
ead thfla s fGi ] T el

jse. J%Ieveh) smmﬁcance

Tlu'follomnn table sho»\s tne qumb»

oliowiig th
_ .:msn‘atlcu_ 01 a, ccm.m aunsth "

.

'..V»,-—ac,)- R S
S e R

e .

., _')

l~md samp]e mean, Sd.ulD].\, vananc=- anf‘ sample qtﬁn d de lanfjn._‘ L
[‘:.

- 11; Compute \JL: tha- me asures the amount of variabil ‘ "‘_‘ ot zlyeo
= o )
. [} N . oL Jse o % 0
© < . _F o - - ° ° = 4 ¢ < @ *
. - A L B




o

“oq
.

23 . TRIBHUVAN UNIVERSITY - { Exam.

. INSTITUTE OF ENGINEER'NG .~ [fevel  'BE { Full Marks | 80
Exan rination: Comrol Dwzsaon Procrammc l BEL, BEX, BCT, B.Agr. B.gss Marks |32 .
C 207 IShawan L - | Year/Part” m/r , | Time I3 hrs.,

Atrempx 41[ questzon.r
. The figures in-the margm 1 ware Full B/Iarlrs

" Necessary tables are attached lierewith.
' Assznnc suzmale data"zf )'ecessan

‘ Wntn dlﬁ'erence betwaen ‘easure .o.g c‘.ntra.l tendencv and medsure of chspcrsmn and

o " theu u:nportance T’ne fol]owmg table represem‘.s the marks of 100 studeénts.
Marks: 0~7O '70 40 | .40-60 60-80 80-100
‘No. of - Students TPl NV T I I S R

Lhe mod° value is 50, ﬂnd thc mxssma frequenmes and the mean of al1.100 students

: _‘uwn\, u;uxupu»auuu law of Dmbaoﬂ ty for oepeuaent ‘and maependem cvcnts w1th
. suitable examples; The, mdependent ‘probabilities that the three sections of a .costing =~
' department will éncounter & computer error 0. 2,0.3 “and 0.1 per week respectlvely Whaf _
. is the.probability that therewould bez =~ 7 . o ; ARy - f61
1) Atleastone computcrcrrorper Wevk‘7 B e T
: u) One and only one compuxer exror per weék” '

"3: Definé Neganw bmoxma] dxstnbut.on with an example How does the neaat:we bmomwal

S

chstnbuhon dlﬁer o bmon:uaJ dlstnbunon'7 . , ] N AT
41 A heavy macmnery manmacmrer has 3 40 large aenerators in. the ﬁeld Lhat are’ undPrA BEN e
'wayraat} If the probab?hty is" 1/1700 that amj y one wﬂl ﬂ.ll dunncr the rm/en year nnd the S
. probabdlty T er T S T [51.

1) That e\acﬂv 3 Qenerators wﬂl Ia.ll durme the given year’7 o
'_vu) T hat be*ween -and 6 are fail’ aumg Lhe gwen veai‘? o

N R

De.me the stanama non"nai msmbuhon G:vn the conau_or 101' n0'mal appro:umatlon oF ‘
'Poxssonmstnbuuon T R . B :
. The breafkdown voltafre kof a randomly cboscn dIOd" of as :amcular tpr 15 lmown to, De. i
L -normal]y distributed with mean 40. voh‘. "'and vanance 2 23 voltc What is Lne probnbxbfy. ’
.+ *'that the bréakdown voltige will.be: S L e
“. i) Between39 and 42 vohs '
/1) ‘Between 40 and 43 volts _
' 111) T nss than 4— volts - '

e

R .Q‘ .

'samDIe Ixes

bvtwc\,n‘RSIS?O ‘and.
Hal .corre Iﬂf.ﬁ)x ,né,wmtﬂ.ﬁpl's

- alloy bar and D\.r:entau'= cn alloymo el"mﬂm A p ysent in th‘= mem.‘ ‘_ TR 51
- [Number of twists - |41 149 ] 68 165140 50 |58 137 |3 Taé g '
‘[ Pércentags of element A | 10 |12 |14 |15 [13 [12 [13. [14 [13 |12 |
A

iz ‘-u the regression eouarmn of number of twists on n:rcs'ntage_of element A.
H' etermine the predicted anDEl‘ of twist reczu1r°c to breal: an allog whep percentags. -
Felementis 20. © s o0 o o S -

Cee « T . .= s Lo . o <,



11

.‘ _’m oo°rators afe sxgmﬁcam Use a 5% e
Th= followng are the- a\'erage weekly losses of worl\er” irs - due to acczdeuts in 10.' I
o 'ndusmal plants bf:fore and after a certam safety program was put mto ooerauon
~ Before . _45 A 7.> 46 174 33 57': 8: 134 L 7,6. NV
. | Afrer 7] 36 |60 | 44 {°119 {35 |51 77.1.29 .0 24 [ 41| " 4
, ;U;e the 0.05 leve] of 51g;mf cance io test whether the safety program 15 eﬁecnve P
13, Define conf 1dence Jevel and smmf icance level A manufacturer c]aJmed that at Ieast 95% i
" . of the cables supplied to. the. ABC.Company confirmed 10 apE:CLHC&UODS However, the .
production” manager at ABC Company wasn'’t’ satisfied - -with: .the’ cla:m of the -
- manufacturer.’ Hencc to test the claim, the manager examined a sump £ 250 cables
o ~;dpDth Jast month and found that 228 cables as.per the specmcanons Can you conclude’ - .
T _th at the Droducuon manacfer is nght to doubt omn, the cIaJ.m of the ma.nufacturer'7 (a—O 01) [5]
a ']"4.“D=ﬁn° ‘chi- ~squafe dlstnbunon_ A book COnIam_mv 500 Daoes was 1horou2hly checked LT
- The dxsmbu‘wr: of uu.mber of ='r'or pace was given below as: _olf: L ot [BYL
‘ Numb"roxercrs 1 0 112 3 a4 'SYJ
T ‘Number of pages . 275 13 NER _"4 ' '} ' _
i i':Usmc cim squar\. test of c,odn\,ss of ﬁt. vemy wh thel _th= ar"vdls Iollow = Poisson - .
- N dlstnounon at 5% Lvel of significance. = . s e R
e l J T’h~ sample o; 1 noth of lue of bu?bc from two’ comna.mes arﬂ_ SZZVCI‘ bnlow o

Th° mean WCI._ht loss oin=16 grmdmz balls after a certaifi lcnoth ‘of time in mill slurry

©is73.42 grams “with a standard. -déviation -of: 0.68 gram,-Construct -a-:99% confidence.

e mean we1rnt loss of such c'rmdmo baJI urider the stated condmons

mte—val for thc ]

Operators -Pr‘oduc‘tldu

EEENTEN Bt
20 2 ar s
30 |14 115 |12 |

'¢4b,"'*"16;- 10- 17;" 7

gengﬂ: of Llf(': (hours) Comvami’
L 500 600 230
4’! A " LI
L ;S;Joo-soc““l T
cqT o -800-900 s )8 (2]
Lo 0900-10000 0 [ 4
%;1000;1100,;-“ 101
11001200 77 | 2115
120013007 - . F12 F13.
1300-1400. 197
1400-1500 29 a7
©1506-16007, LB LAl
- 1700-18007" RS
. 1800-1900 - [ 4 |2
‘»11900 2000 t ]3]

)

= mesan l:nc*n OF Liffe b# bulbs for ‘Company 4 and Con*oan\ B.’

sampie st _104 d dsviaiion mo sample variance for given darta.

- s . . :-::‘-'.., : LI o a

30

. Foux Uamed opﬂratoxs works' on productxon of. new product The "'TOdLICtl\’lt')’ o; tL_e.» o
S vlonerators are. recorded as below: - j T R A

. Usmg ANOVA, test whether the dlﬁerence in average produ ivity due to the dxﬁ'erencc'«. R

)



i) Between 39 and 42 volts
ii) Less than 44 volts
iii) More than 43 volts
OR

The daily consumption of electric power in a certain city follow a gamma distribution with
o =2 and B = 3. If the power plant of this city has daily capacity of 12 million kilowatt
hours, what is the probability that this power supply will be inadequate on any given day?
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1. Two different sections of a statistics class take the same quiz and the scores are recorded
below: [6] .
a) Find the range and standard deviation for each section
b) What do the range values lead you to conclude about the variation in the two sections?
c) Why is the range misleading in this case?
d) What do the standard deviation values lead you to conclude about the variation in two
sections? '
Sectionl | 1 {20 )20 |20 )20 |20 (20}201{ 20§ 20| 20
Section2 | 2 | 3 4 5 6 |14 15]16 |17 {1819
2. Define dependent and independent events with suitable examples. The—independent
probabilities that the three sections of a costing department will encounter a computer error
are 0.2, 0.3 and 0.1 per week respectively. What is the probability that there would be: [6]
i) At least one computer error per week
ii) One and only one computer error per week -
3. Write the differences and similarities between Binominal and Negative Binominal ,
Distribution. ‘ [2+3]
4. A quality control engineer inspects a random sample of 4 batteries from each lot of 24 car
batteries that is ready to shipment. If such a lot contain six batteries with slight defects. What
are the probabilities that the inspector's sample will contain: [5]
i) None of the batteries with defect?
ii) At least two of the batteries with defects?
ili) At most three of the batteries with defect?
5. A random variable X has the following probability density function as: [5]
F0) = kx’(4——x.)2,0 <x<1
0,otherwise
Find the value of k, using this value of k find mean and variance of distribution.
6. The breakdown voltage X of a randomly chosen diode of a particular type is known to be
normally distributed with mean 40 volts and variance 2.25 volts. What is the probability that
the breakdown voltage will be: [5]




7.

10.

12.

13.

14.

State central limit theorem. An electrical firm manufactures light bulbs that have a length of
life that is approximately normally distributed with mean equal to 800 hours and standard
deviation of 4 hours. Find the probability that a random sample of 16 bulbs will have an
average life of less than 12775 hours. S [5]

What do you mean by sampling distribution of a sample mean and its standard Error? What
would be the variance of sampling distribution of mean if sample is taken from finite

population? [3+1]

Define partial and multiple correlation with suitable examples. Write down the properties of

partial and multiple correlation. [5]

The following data gives the number of twists required to break a certain kind of forged alloy

bar and percentage of alloying element A present in the metal. [5]
Number of twists 41 |49 |69 {65 |40 [50 {58 |57 [31 [36

Percentage of element A |10 {12 [14 |15 |13 |12 |13 |14 |13 [12

i) Fit the regression equation of number of twists on percentage of element A. Determine
the predicted number of twists required to break an alloy when percentage of element
is 20. : ,

ii) Find 99% confidence interval for the regression coefficient (i.e.slope)

. In a certain factory, there are two independent processes manufacturing the same item. The

average weight in a sample of 250 items produced from one process is found to be 120 gram
with a standard deviation of 12 gram, while the corresponding figures in a sample of 400
items from the other process are 124 and 14 respectively. Test whether the two mean weights

differ significantly or not at 5 percent level of significance. [5]
Three trained operators work on production of new product. The productivity of the
operators are recorded as below: [5]
Operators Production
1 1012 ] 14 116
2 12 [ 11 | 13 ] 16
3 14 | 15 ] 12 | 11

Using ANOVA test whether the difference in average productivity due to the difference in
operators are significant. Use a = 5% '

OR

Define confidence level and significance level. A company claims that its light bulbs are
superior to those of its main competitor. If a study showed that a sample of 40 of its bulbs has
mean lifetime of 647 hours of continuous use with standard deviation of 27 hour. While a
sample of 40 bulbs made by its main competitor had mean lifetime of 638 hours of
continuous use with standard deviation of 31 hours. Does this substantiate claim at 1% level
of significance?

Write down the steps for testing hypothesis on difference between two population
proportions for the large sample size. [5]
1072 students were classified according to their intelligence and economic conditions. Test
whether there is any association between intelligence and economic condition. [6]

Economic Condition Intelligence '

Excellent Good | Mediocre | Dull
Good 48 199 181 82
Not good 81 185 190 106




15. The sampie of length of life of bulbs from two companies are ’given below:

Length of life (hours) | Company
A | B
500-600 10 3
600-700 21 | 8
700-800 6 | 15
800-900 8 | 12
900-1000 21 | 4
1000-1100 10 | 5
1100-1200 2 |15
1200-1300 12 |13 ]
1300-1400 19 7
1400-1500 9 | 7
1500-1600 314
1600-1700 716
1700-1800 513
1800-1900 4 | 2
1900-2000 1 3

i) Calculate mean length of life of bulbs for company A and company B.
ii) Calculate sample standard deviation and sample variance for given data.

iii) Which company's bulbs are more uniform?
* k%

(8]
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The following are data on the breaking strength (in pounds) of 3 kinds of material:

Material 1 | 144 181 |200 |187 |169 {171
Material2 | 186 |194 (176 |182 | 133 | 183
Material 3 | 197 | 165 | 180 | 198 | 175 | 164

i) Calculate the average breaking strength and the mediam breaking strength for each
material. '
if) Calculate standard deviation and variance for each material.

Define independent and mutually exclusive events with an example. An assembly plant

receives its voltage regulators from these three different suppliers, 60% from supplier A,

30% from supplier B and 10% from supplier C. It is also known that 95% of voltage

regulators from A, 80% of these from B and 65% these from C perform according to

specifications. What is the probability that:

i) Anyone voltage regulator received by the plant will perform according to
specifications.

ii) A voltage regulator that perform according to specification came from B and C.

Write difference between binominal distribution and negative binomial distribution with

suitable examples.

Among the 12 solar collectors on display at a trade show, 9 are flat-plate collectors and
the others are concentrating collectors. If a person visiting the show randomly selects 6 of

[2x3]

[2x3]

[2+2]

the solar collectors to check out, what is the probability that [2+2+2]

i) Non of them will be flat-plate collectors.
ii) At least 3 of them will be flat-plate collectors.
iii) At most 2 of them will be concentrating collectors.

5. Define standard normal distribution. Write down its importance in engineering field.

The breakdown voltage X of randomly chosen diode of a particular type is known to be
normally distributed with mean 40 and standard deviation 1.5 volts. What is the
probability that the breakdown voltage will be

i) Between 39 and 42 volts
i) At most 43 volts
iii) At least 3.9 volts

OR
If a random variable X has a function
fix) = 2¢* forx>0
0 forx<0
Find (i) Verify that the function is probability density function
)P (1<x<3)
(iii) Find mean and variance

(4]

(6]




7. What do you mean by the sampiiﬂg distr_ibuﬁon of sample proportion?
8. A population consists of 5,6,9,12. Consider all possible samples of size two which can be

drawn without replacement from this population. Find .

i) Population mean and population standard deviation.

ii) Mean of sampling distribution of mean.

iii) Standard error of sampling distribution of mean.

The simple correlation coefficient between fertilizer (X;), seeds (X;) and productivity
(X3) are 112=0.69, r13=0.64 and r,3=0.85. Calculate the partial correlation 123 and multlple
correlations R 23.

10. An article in Concrete Research presented data on compressive strength X and intrinsic

11.

permeability Y of various concrete mlxes and cures. Summary quantities are n = 14,
Iy =572, Ty? = 23,530, Ix = 43, Tx? =157.42 and Ixy = 1697.80. Assume that the two
variables are related according to the simple linear regression model.

i) Calculate the least squares estimates of the slope and intercept
ii) Use the equation of the fitted line to predict what permeability would be observed
when the compressive strength is x =4.3.

The following are the breaking strength of three different brands of cables.

Brand Breaking stren,

A 40 [ 3015060130 -
B 60 | 40 | 55| 65| - -
C 60 ] 50| 70| 65 75 | 40

Construction ANOVA table and test for the equality of the average breakmg strength of
cables at 0=5%

OR
In a manufacturing company the new modern manager is in a belief that music enhances
the productivity of workers. He made observations on 6 workers for a wéek and recorded
the production before and after the music was installed. From the data given below, can
you conclude that the productivity has indeed changed due to music? {a=1%)
Week without music | 219 | 205 | 226 | 198 | 209 | 216
Week with music 235 | 186 | 240 | 203 | 221 { 205

12. A random’ sample of size 16 showed a mean of 52 with a standard deviation 4. Obtain

99% and 95% confidence limits population mean.

13. From the following data can you conclude that thefe association between the purchase of

brand and geographical region using Chi-square test at a=1%?

Region .
- Central | Eastern | Western

Purchase brand 40 55 . | 45

Do not purchase brand | 60 45 55

14. What are the steps in hypothesis testing? A study shows that 16 of 200 computers

15.

produced on one assembly need readjustment before shipping while same happens on 14
out of 300 produced. Test at 1% level of significance that the second assembly is superior
than first one?

4]

[2x3]

(41

6

(6]

(4]

Bl

[3]

Entrance scores of three engineering institutes is as follows: - x [1+242+43]

Institutes
A 740 {800 [830 [840 |860 [890 | 830 (930 | 1070
B 655 | 775 (825 |978 |989 |1025 [950 | 980 | 1100
C 850 (825 | 749 | 870 |[565 |978 925 | 950 {1000

Calculate mean, standard deviation, coefficient of variation and answer the following

i) Which institute is good?
ii) Which institute is consistent/reliable?
*k%
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B

. Write any four characteristics of ideal measure of central tendency. For a group of 16

candidates, the mean and standard deviation were found be 20 and 5 respectively. Later it
is discovered that the score 32 was measured as 23. Find the correct mean and correct
standard deviation. : ' [2+4]

Define dependent and independent events with examples. In a bolt factory, machines A, B
and C manufacture 25%, 35% and 40% of the total respectively. Of their output 5, 4 and 2
percent are defective bolts. A bolt is drawn at random from the product and is found to be
defective. What is the probability that it was manufactured from the machine B? [2+4]

Write any two conditions that a function is a probability mass function. It is found that

10% of the items produced by a company are defective. Out of 8 items chosen, using
binomial distribution, find the probablhty of: (i) no defective item '(i1) at least one
defective item. [2+2+2]

Define Poisson distribution. Write the limiting case of Poisson distribution as a Binomial
distribution. [2+2]

In a continuous distribution, whose probability density function f(x)=Kx(2—x), 0<x<2=0
otherwise. Find: [2+2+2]

a) The value of K

" b) Mean of the distribution

¢) Variance of the distribution

6. State the importance of normal distribution in engineering field with an example. . [4

7. What do you mean by the sampling distribution of sample proportion? Distinguish

between parameter and statistics. - - [143]

State the central limit theorem. A random sample of size 100 is taken from an infinite
population having the mean 76 and variance 256. What is the probability that the sample

mean will be between 75 and 787 [6]
The following table gives the age of the cars of a certain company and annual
maintenance costs : , [5]
Age of cars (Years): 2 4 6 810

Maintenance costs (Rs.000): 10 15 22 32 46
Obtain the regression equation for cost related to age and also estimate the cost of
maintenance for 10 yrs old car. —



10. The simple correlation coefficient between temperature (X;), corn yield (X;) and rainfall

(X3) are 115 = 0.59, 152 = 0.46 and r23 = 0.77. Calculate the partial correlation coefficient 7

Y123 and mulhplc COTeidion Ky 23.

11 The sample of 900 members has a mean of 3.4cms and standard deviation 2.61cms. If the
population is normal and its mean is unknown, find 95% and 98% fidcial limits of true
mean.

12. A potential buyer of iight bulbs bought 50 bulbs each of two brands. Upon testing these
bulbs, he found that brand A had a mean life of 1282 hours with S.D. of 80 hours whereas

(5]

the brand B had a mean life of 1208 hours with S.D. of 94 hours. Can the buyer be quite =~

certain that the two brands do differ in quality? o = 10%.
13. Describe the procedure of the test of significance of mean for sample.

14. A soft drink is being bottled using two different filling machines. The standard deviation
of the process for machine A and B was 0.010 and 0.015L respectively. 30 bottles were
randomly sampled from each machine and the means were 2.04 and 2.07 L respectively.
Can one conclude that both machines are filling the same volume of soft-drink? Test the

hypothesis at a = 0.01 level of significance.
OR

Eight pots growing barley plants each were exposed to a high tension discharge, while

nine similar pots were enclosed in an earthed wire cage. The number of tillers in each pot
were an follows:

Caged 17 27 18 25 27 29 27 23 17
Electrified 16 16 20 16 20 17 15 21

Test the hypothesis whether electrification exercises have any real effect on the fillering at
a = 0.05 level of significance. '

15. The admission staff of a university, concerned with the success of the students it selects
for admission wishes to compare the students’ college performances with high schooil
grades and test scores. The high school and college grade-point average (GPA) and

student’s average test (SAT) scores of 20 sampled students are follows:

H.S. GPA | College GPA | SAT score | H.S. GPA | College GPA | SAT score
3.6 2.5 1100 34 3.6 1180
2.6 2.7 "~ 940 2.9 3.0 1010
2.7 2.2 950 3.9 4.0 1330
3.7 _ 3.2 1160 3.2 3.5 1150
4.0 3.8 1340 2.1 2.5 940
3.5 - 3.6 ' 1180 2.2 2.8 960
3.5 3.8 1250 3.4 3.4 1170
2.2 3.5 1040 3.6 3.0 1100
3.9 3.7 1310 .26 1.9 860
4.0 3.9 1330 2.4 3.2 1070

a) Find, for each of the HS GPA, college GPA and SAT scores; The mean and standard
deviation,

b) What is your conclusion about variability and uniformity from thc ana1y51s?

KKk
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(5]
[4]

(6]

[2x4]
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. a)

b)

b)

b)

)

Group A

Find the median, the lower and upper quartiles and the inter—quaftile range for the
following data: 4, 0, 5,3, 6,2, 5,9, 5, 3.

Discuss the importance and limitation of graphical representation of data.
Am engineering system has two components, Let us define the following events:

A: First component is good; A : First component is defective.
B: Second component is good; B : Second component is defective.

Describe the following events in terms of A, A, B and B if at least one of the
components is good one is good and one is defective

The test has produced the following result: P(A) = 0.8, P(B/A = 0.85, P(B/ A)=075
Determine the probability that

1) The second component is good.
ii) At least one of component is good.
iii) Are they independent? Verify your answer.

Define sample space, event and outcome with sultable example

Define the probability dens1ty function and it probability distribution. Give three
engineering examples of discrete case. .

Test for impurities commonly found in drinking water from private wells showed that
30% of all wells in a particular area have impurity A. If a random sample of 5 wells is
selected from the large number of wells in the area, what is the probability that:

i) Exactly 3 will have impurity A?

i) At least 37

iii) Fewer than 3?

Define the hyper geometric distribution. Describe the conditions for Hyper geometric
distribution.

From the DVDs manufactured by Sony, batches of DVDs are randomly selected and
the number of defects x is found for each batch as given below.

x 1 0 | 1 2 3 i aadl
P(x) | 0.502 | 0.385 | 0.089 | 0.011 | 0.001

i) Identify the random variable X (discrete or continuous).

- ii) Ifin a batch it contains 5000CD, find the average number of defective DVDs

Define the normal distribution and standard normal dls'mbutxon and its application in
engineering field. - :

(5]
(6]

[5]

(3]

(6]

(3]

(6]

(5]



The Precision Scientific Instrument Company manufactures thermometers that are
supposed to give reading of 0°C at the freezing point of water. Tests ot 2 large sample
of these instruments reveal that at the freezing point of water, some thermometers
give readings below 0° (denoted by negative numbers) and some give readings above
0° (denoted by positive numbers). Assume that the mean reading is 0°C and the
standard deviation of the readings is 1.00°C. Also assume that the reading are

* normally distributed. If one thermometer is randomly selected, find the probability of

randomly selecting one thermometer that reads (at the freezing point of water)

1) . The reading is less than 1.58° i) Above —1.23°. ' o .
Define the joint probability mass distribution, marginal probability mass function and
conditional joint probability mass function.

The given joint probability density function is f(x, y) = a(x +y), for 0 <x <1 and
1 <y <2=0.elsewhere

i) Find the marginal function of X and Y.

il) Find the probability for (0.5 <x <0.8 and Y > 1.5)

Group B
What are estimator and estimates? Describe the criteria for a good estimator.

A commission on crime is interested in the estimation of the proportion of crimes to
firearms in an area with one of the highest crime rates in a country. The commission
selects a random sample of 300 files of recently committed crimes in the area and
determine that a firearm Was reportedly used in 80 of them. Estimate 95% and 99%
confidence of the true proportion p of all crimes committed in the area in which some
type of firearm was reportedly used.

What are assumptions for z- test? Describe the procedures of testing proportion?

The Edison Electric Institute has published figures on the annual value of kilowatt
hours consumed by various home appliances. It is claimed that a vacuum cleaner
consumed an average of 46 kilowatt hours per year. If a random sample of 12 homes
included in a planned study indicates that vacuum cleaner consumes an average of 42
kilowatt hours per year with a standard deviation of 11.9 kilowatt hours, does this
suggest at the 0.05 level of significance that vacuum cleaners consumes, on the

average, less than 46 kilowatt hours annually? Assume the population of kilowatt

* hours to be normal.

b)
6. a)
b)
7. a)
b)
8. a)
b)
9. a)
b)
10. a)
b)

Describe the errors of hypothesis. Explain the procedure for test of significance of pair data. A [6]

.According to Chemical Engineering an important property of fiber is its water
absorbency. The average percent absorbency of 25 randomly selected pieces of cotton

fiber was found to be 20 with a standard deviation of 1.25. A random sample of 25"~
—-.pieces of acetate yielded an average percent of 12-with a-standard deviation of 1.25.Is -~ -~ - -

there strong evidence that the population mean percent absorbency for cotton fiber is
significantly higher than the mean for acetate? Assume that the percent absorbency is
approximately normally distributed and that the population variances in percent
absorbency for the two fibers are the same. Use a significance level of 0.05.

Write the properties of correlation coefficient and describe under what condition there
exist only one regression line.

On 13 April 1994, the following concentrations of pollufants _were. recorded at eight

. stations of the monitoring system for. air pollution control located in the downtown

area of Milan, Italy:

Station _—
‘ - | Aquileia | Cenisio | Juvara | Liguria | Marche | Senato | Verziere | Zavattari
NO, mg/m’| 130" 130 115 | 120 135 | 142 90 116

CO,mgm’| 29 |44 3.6 4.1 3.3 5.7 4.8 7.3

i) Show the relation;.ﬂib between NO; and CO; by graphical method
if)” Compute the correlation coefficient between NO, and CO, -
iii) Explain the relationship between NO, and CO, '
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