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Distinguish between histogram and bar diagram, From the following information
regarding the weight of iron rings used in two comstruction sites X and Y, test the
consistency of the weight of iron rings. If you have to judge the quality of ring. Which is
more reliable and why?

X 1899276788176 835687 71|
Y[66[97]|76|64]77 8973|7585

Define conditional probability and addition law of probability. There are three machines
A, B and C producing 3000, 4000 and 5000 bulbs respectively, These machines are
known to be producing 1%, 2% and 3% defectives respectively. One bulb is selected at
random and it was found to be defective. What is the probability that the bulb is produced
from:

a) Machine A
b} Machine B

What are the differences and similarities between Binomial and MNegalive DBinomial
Distribution?

A quality control engineer inspects a random sample of 3 batteries from each lot of 24 car
batteries ready to be shipped. If such a lot contains 6 batteries with slight defects, what
are the probability that inspection sample will contain,

a) None of the batteries will be defective?

b) Only one the batteries will be defective?

¢) Atleast 2 of the batteries will be defective?

d) Also find mean and variance.

A certain type of ball is manufactured with a mean strength of 7.83 kilogram and standard
deviation of 0.56 kilogram. Find the probability that a random sample of 16 balls will
have average strength.

a) Lessthan 8 kilograms

b} Between 8 and 9 kilograms
If a random variable X has following probability density funetion.
klx—-x)0<x <1
f(x) =
0 i otherwise
Find the value of:
(i) k
(i) Mean
(i1i) Variance
(iv) Standard deviation
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7. Define central limit theorem for sampling distribution of mean and discuss s importance
in lnferential statistics. The life time of a certain brand of an electric bulb may be
considered a random variable with mean 2,000 howrs and standard deviation 125 hours.
Find the probability that the average lifetime of sample of 60 bulbs:

{i} Exceed 1,400 hours
{ii) Is between 1,100 hours and 1,300 hours.

§. List all possible random samples of size 2 without replacement from a population
consisting of 3, 6, 9, 12, and 15. Generate sampling distribution of mean; also prove that
sample mean is unbiased estimator of population mean.

5, Eleven school boys were given a test in statistics, They were given a month's tuition and a
second fest was held at the end of it. Do the marks give evidence that the students have
benefited by the extra coaching? Test at 10% lavel of significance.

 Boy — Ti[z13J4]s5 67 I8 ]9 Jiali1
Marks in istiest |23 | 201192118 |20 | 18]17 23116119
Marks in 2nd test | 24 | 1922 [ 1820 |22 {2020 | 23 |20 i8

10. If a researcher what to apply ANOVA analysis in his rescarch, what steps should he/she
follows?

11.Is a manufacturer’s geographic location independent of type of customer? Use the
following data for companies with primarily industrial customers and companies with
primarily retail customers to test this question. Use 0. = 0.5.

B Geographic Location
Customer type Mortheast | West South
Industrial customer 230 115 | 68
Retail customer 185 143 89

12. A recent survey claims that 60% of adults prefer reading news online rather than from
printed newspapers. A researcher believes this proportion has changed. To test this claim,
a random sample of 150 adults is selected, and 78 of them say they prefer reading news
onling. Using a 3% level of significance, test whether the proporiion of adults who prefer
reading news online has changed from 60%.

13. Define the correlation coefficient and mention ils important properties. What does the
coefficient of determination measure? '

14. A computer engineering instructor is studying the relationship between the number of
hours students spend coding in a week (X) and their performance score (Y) in a practical
exam. The following data was collected from a group of students:

Coding Hours per Week ()| 2 [ 5 [ 7 [10]13[17
Practical Score (Y) 52'6{1 66|72 75178

15. Over a period of 60 days the peme_niaé.éhrﬂlaﬂve humidity in a vegetable storage building
was measured, Mean daily values were recorded as shown below:

75163164l 71167]731798083 | 81
86190 96|98 |98 |99 89 | 80|77 | 78

sl

TL|79 (74 (84 1851821907879 |79

78 | B0 | 82183 |86 )81 |80 76|66 | 74|

Bl |86 |84 |74 |66 |84 |72 |79]72 |75

a) Find the sample mean.

by Find sample standard deviation.

¢} Estimate 95% confidence interval for ttue mean daily relative humidity from these
data. .
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Write the applications of probability and statistics in the field of engineering. Also
mention the importance of diagrams and graphs when interpreting data.

If an app developer is building a Flutter-based mobile app that provides news content, and
based on historical user data: 40% of users are sports lovers, 35% are tech enthusiasts,
and 25% are political news readers, and the developer implements a feature that
recommends an Al-penerated article sum mary, then 80% of sports lovers use this feature,
60% of tech enthusiasts use it, and 30% of political news readers use jt.

a) What is the probabilitv that a randomly selected user uses the article summary
feature?

b} If a randomly selected uger does use the article summary feature, what is the
probability that he or she is a sports lover?

A box contains 1000 transistors, out of which 200 are defective. If 10 transistors are
selected at random, find the probability that:

a) All 10 are defective

b) All 10 are good

¢) At least three are defective

d) At most two are defective

e) Exactly seven are defective

What are the chief characteristics of the Poisson distribution? Under what conditions is
the Poisson distribution the limiting case of the binomial distribution?

A random variable X has the densily function.
1
f(x) = km-i where —w <y < m
a) Determine the value of k and find the probabilities
b) P(0)
c) P(1<X<3)

What are the parameters of the normal distribution, and what are their roles?
If 100 bulbs with a mean life of 12 months and a standard deviation of 2.5 months are
installed in a new factory, suppose their lifetimes are normally distributed.

4) How many bulbs will expire in less than 9 months?
b} How many bulbs will expire between 6 and 15 months?

The time taken to complete the IOE final exam by a group of students is normally
distributed with a mean of 2.5 hours and a standard deviation of 0.25 hours, A random
sample of size n = 60 is drawn from the population.

a) Find the probability that the sample mean is between two and three hours,
b) Standard error of sampling distribution.
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Define the central limit theorem for the sampling distribution of the mean. Discuss its role
and importance in inferential statistics

Differentiate between a parameter and a statistic i statistics.

A random sample of 500 pipes was taken from a large consignment, and 65 of them were
found to be of low quality, Construct the 95% and 99% confidence intervals for the
proportion of low-quality pipes in the consignment.

According to the lahor statistics, the average weekly eamings of a production worker in
1997 were $424.20. Suppose a labor researcher wants to test to determine whether this
figure is still accurate today. The researcher randomly selecis 54 production workers from
acToss a city and obtains a representative earnings statement for one week from each. The
resulting sample average is $437 69, Assuming a population standard deviation of $33.90,
and a 5% level of significance, determine whether the mean weekly eamings of a
production worker have changed.

A computer engineering department surveved 300 undergraduate students to explore
whether preferred programming language is associated with year of study. The coilected
data is as follows:

Programming Language | nd Vear | 31d Vear | Totl |

Pﬂmn S |.__4?_._i_..._5.l:l. ____E;..u I

CiC++ b TP 4o 00 1 THD

Java D T 50
| Total j 150 120 | 300]

Al the 5% level of significance, test whether there is a significant association between a
student's year of study and their preferred programming language.

- A computer hardware analyst wants to test whether processor A 1s significantly faster

than processor B in terms of average processing speed. A sample of 100 units of
processor A yields a mean speed of 3.2 GHz with a standard deviation of 0.4 GHz, while
a sample of 120 units of processor B vields a mean speed of 3.0 GHz with a standard
deviation of 0.5 GHz. Assume the samples are independent and drawn from normally
distributed populations. Using a 5% level of significance, test whether processor A has a
significantly higher average speed than processor B,

Define correlation, regression and write the properties of correlation coefficient. When
two regression line of a data set will be same.

State principle of least squares. Using principle of least squares, find possible best fit for
the following data set;
[ Advertiscment expenditure 140 | 50 [ 38 | 60 [65 [ 50 [ 35
(thousands rupees) |
38 [60 [ 5570 |60 |48 |30 |

Sales(lakhs rupees)

The following data show the sales (in Rs. * 1000) of Big Mart across 50 outlets recorded
on a particular day: 58, 62, 64, 60, 66, 63, 61, 65, 59, 68, 72, 60, 69, 67, 62, 64, 70, 65,
66, 63, 59, 61, 68, 64, 60, 63, 69, 66, 38, 62, 65, 67, 64, 60, 59, 63, 62, 66, 68, 61, 70, 63,
64, 65, 66, 60, 61, 67, 68, 62

a) Find the average sales,
b} Is the sales performance of the outlets consistent?

c) What is the total sales of all outlets?
d) If the sales target is Re. 3.500,000, was the target met on this day?
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Assume suitable data if necessary.

Write any three merits and three demerits of mode. The following data are the
temperature effluent at discharge from a sewage treatment facility on consecutive days;

43 [ 4751485250 |46 [49 ]
4552 |46 |51 |44 [ 40 [ 46| 5)
49145 |44 (504850 | 49 | 50

Construct a box plot of the data and comment on the information of this display,

Define conditional probability with example, A box containing 5000 IC chips, of which
I,ﬂmmmanufacnu‘cdbyumnpanyhandthetmbymmpany B. Ten percentage of
chips made by company A and five percentage of the ¢hips by company B are defective.
If we select a chip at a random, (i) What is the probability that the chip chosen is
defective? (ii) If a randomly chosen chip is found to be defective, what is the probability
that it comes from company A?

e ——

. Ifarandom variable X has the following probability mass function, find

A=x -2 | =1 0 1 2 3
PX=x)[ 01 | % |02 126103 | %

(i) Valueofk

(iiy P-1<sXx<D),

(iif) Mean of distribution

(iv) Standard deviation of distribution :
Define binomial and hypergeometric distribution with highlighting their similarities and
differences.
Define continuous random varisbles and continuous probability distribution with
cxamples. Also write properties of cumulative distribution functions for continuous
random variables.

Write conditions for normal approximation to binomial distribution. A metropolitan city

installed 2,000 electric lamps for street lighting, The length of life of lamps is normally

distributed with mean burning life of 1000 hours and standard deviation of 200 hours.

a) What is the probability that a lamp will burn for exactly 500 hours?

b) What is the probability that a lamp will burn between 899 hours and 901 hours before it
fails? 5

c) Aﬂerhawumn;.rhunﬁnghwrswmddwsexpect 10% of the lamps to be left?

7. Define central limit theorem and discuss its importance and application,
8. A population consists of the values 1,2,4and 5.

&) List all of the different possible samples of size two selected with replacement,

b) Find sampling distribution for the proportion of odd numbers.

¢) Find population proportion and show that sample proportion is unbiased estimator of
the population proportion,
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humidity control. Measurements of the relative humidity in the storage place and the
moisture content of a sample of the raw material (in percentage) on 12 days yielded the
following results:

Humidity ‘x* 42 13550143 |48 |62 (31 ]36/44|3955]48
Moisture content *y* [ 12 {8 [ 14|9 [11[16}7 |9 |12|10]|13]11
a) Fit a straight line by the method of least squares.

b) Find 95% confidence interval for the slope of the regression line of moisture
content on humidity.

10. Define partial and multiple correlation with examples. Write any two properties of partial

11

and multiple correlation.

. During a water shortage, a water company randomly sampled residential water metets in

order to monitor daily water consumption. On a particular day, a sample 35 meters
showed a sample mean of 240 gallons and standard deviation of sample is 45 gallons.
Find a 90% and 99% confidence interval for the mean water consumption for the
population.

12. An engineering team is evaluating the performance of three different cooling fluids used

13.

14.

15.

in a heat exchanger. Each type of cooling fluid is tested on five samples, and the
temperature reduction (in degrees Celsius) is recorded. The recorded values are as
follows:

Fluid A |12 15[{14 13|16
Fluid B 101111219 |10
| Fluid C | 14 [ 16| 15} 15|17

Perform ANOVA test to determine if there are significant differences in the temperature
reduction between the three cooling fluids at a = 5%.

In an experiment 10 study the dependence of hypertension on smoking habits, the
following data were taken on 180 individuals:

Moderate
Non-smokers | smokers Heavy smokers
Hypertension 21 36 30
No hypertension 48 26 19

Test the hypothesis that the presence or absence of hypertension is independent of
smoking habits. Use a 0.05 level of significance.

Explain clearly the major steps to be adopted by researchers in testing of a hypothesis for
differenced proportions for large sample.

Two packaging process A and B is supposed to fill small boxes of raising with
approximately 50 raising so that each box will weigh the same. However, the number of

raisins in each box will vary. Suppose 25 boxes of raisins are randomly sampled from
cach process and the raisins counted, and the following data are obtained.

Process A Process B

60|51 |51]352]52]57]|51]53]52]50
53 | S8 |47|51 48|44 (5345|5739
52155|54|47(53]4949 (4454 46
S2152]53|49 47|49 [52]49]54](57
A7 (53143 |48 46|51 4855|5355

) Find sample mean, sample standard deviation for each process,
b) Which process is supposed to be filled the boxes more uniformly and why?

¢) Find a 95% confience interval for estimating difference between true mean from
above data.
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. &) What are the merits and demerits of the Arithmetic mean? [2]

b} The mean and the 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 the wrong item is omitted; and it is replaced by 12. [4]

2. Write axioms of probability. An individual has 3 different email accounts, Most of her |
messages, in fact 70%, come into account #1, whereas 20% come into account #2 and the
remaining 10% into account #3. Of the messages into account #1, only 1% are spam,
whereas the corresponding percentages for accounts #2 and #3 are 2% and 5% i
respectively. What is the probability that a randomly selected message is spam? If the ;

|

randgmly chosen message is spam, what is the probability it come into account #27 [6] !

3. The number of meteors found by a radar system in any 30-second interval under specified I
conditions averages 1.81. Assume the meteors appear randomly and independently. [5] |

a) What is the probability that no meteors ate found in a one-minute interval?
b) What is the probability of observing at least five but not more than eight meteors in
two minutes of observation?

c) What is the probability of observing at mosi three meteors in two minutes of
observation?
4, a) What are the parameters used in Negative binomial distribution? (5] '

b) If the probability that a child exposed to certain viral fever will be infected is 0.40.
‘What is the probability that the tenth child exposed to the disease will be third to be
infected? Calculate average number of child exposed to the disease will be infected?

5. Define standard normal distribution with probability density function. Also write any
four properties of standard normal distribution. Mention two conditions for the normal

approximation to the binomial distribution, [5]
6. The distribution of marks obtained in examination is normal. 44% of the candidates get i
marks below 61 and 4% of the candidates got marks above 0. [5] |

a) What are the mean and standard deviation of the distribution?
b) Find the percentage of the candidates who got marks above 65.
7. A population consists of four numbers: 1, 4, § and 11. (5]

a) Write down all possible sample size of 2 with replacement. i
b} Find population mean and population standard deviation. '
¢} Verify that population mean is equal to the mean of sample mean.

d) Find the standard error (S.E.) of the sampling distribution of the sample mean.

8. Define parameter, statistic, standard error and marginal error with examples, [5] 1

9. Define cormrelation and regression analysis. Write down any four properties of the
correlation and regression coefficient each. [5]




10. The following table shows the corresponding values of three variablesX,, X 2 X3

x[3[5T6]9[12]is
LOTNi[ss32
3

X, [90[73 (56453001
a) Fit the linear multiple regression equation of XyonX, andX,
b) Estimate the value of X3 When X, = 10 and X; =8

11. Explain clearly the major steps to be adopted by researchers in testing of a statistical
hypothesis,

12. To compare the effectiveness of three methods of teaching programming of a certain
computer, rantlom sample of size four are taken from large groups of persons. Following

are the scores which they obtained in an appropriate achievement test:
Method A | Method B | Method C
73 a1 72
77 81 77
\ &7 87 76
71 85 79

Test at the level of significance o = 0.05 whether the differences among the means
obtained for the three samples are significant.

13. A random sample of 200 students was selected and their grading ability in mathematics

and interest in engineering were as given below
Interest in Ability in Mathematics
Engineering | Low | Average | High | Total
Low 60 15 15 o0
Average 15 45 10 70
High 5 10 25 | 40
Total BO 70 50 | 200

Is there any relationship between student interest in engineering and ability in
mathematics af the 0.05 level of significance?

14. From a lot of units produced by Machine A, & sample of 500 is drawn and tested for a
quality characteristic. It is found that 16 units are nat meeting the specification. Another
sample of size 100 is drawn from the lot of similar units produced by Machine B and
tested. In this case, only 3 units are found to be not meeting the specification. Is there
significant difference in units found to be not meeting the specification produced by A
and B at a = 1%.

15. Following table shows the number of hours of 45 hospital patients slept following the
administration of a certain anesthetic,
[T [10T12]48]7 SIS TR IETET 1 [

3
13/101 4 |4]5]|5[817| 7 (3238131
TI171 3 [afs]s{3[1[i7l0[ 4 {77118

a) Find sample mean, sample standard deviation and standard error of sample mean.

b) Construct 95% Confidence interval for the true population mean. Does CI appear that
has been precisely estimated? Explain,
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1ssume suitable data if necessary.

. What are the merits and demerits of arithmetic mean? Compute the five numbers

summary of the following information and prepare the Box and Whisker diagram:
34.-‘12,6&43,_59._36,41,35,315,62,43*3{},43,32.4%53,53,50148 and 38.

Describe addition and multiplication law of probability. A ptoblem in statistics is given to
three students A, B and C whose chance of solving it are 1/3,1/4 and 1/5 respectively.
Find the probability that

(i) The problem will be solved.

(i1} Omly one of them can solve the problem.

(iii) None of thern will solve the problem.

Define Poisson distribution with example. Discuss the properties of Poisson distribution.

From the past record, there is smail chance of 1 in 500 will die due to certain disease? If
200 patients were admitted in a ceriain Hospital. Use suitable probability distribution to
calculate the probability that

g

1) Mo one will di

& from e G15case
s i it
_ e PO | £ =
1} Exactly one patient wiil di€.

(iit) At least two of them will die.

 In a cerain city the daily consumption of water (in millions of gallons) follows

approximately a gamma distribution with ¢ =2 and =3.If the daily capacity of this city is
9 million gallons of water, show that the probability that on any given day the water
supply is inadequate is 4.

The breakdown voltage x of randomly chosen diode of a particular type is known 1o 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 voltage.

(i) At most 43 volts.

(iii) At least 39 volts.

From the population of size 5 as:22, 23, 24, 25 and 26.

a) List out all the samples of size three without replacement.

b) Find the sample proportion of even number.

¢) Prove that, sample proportion is unbiased estimator proportion of even number.
E(p) =P.

d) Also find the standard error of sample proportion of even number.

The time at the counter for a customer to be served at a post office can be modeled as a
random variable having mean 176 seconds and variance 256. The sample mean will be
obtained from the times fora random sample of 100 customers. What is the probability
that sample mean will be (i) Less than 177 seconds; (ii) Between 175 and 178 seconds?
(iit) More than 178 seconds.

Describe the procedure of test of significance between two means for small samples.

[2+4]

[3+3]

13

[5]1
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10. Four salesmen were posted in different areas by a company. The numbers of units of
computer hard disk sold by them are as follows.

Salesmen Sales units

A 20123 |28 (29 = | =
| B 25 ({32 (30|21 [29] -
. C 23 128 13518 |26 |28
D |15{21]|19]25]|32]30
[s there a significance difference in the performance of salesmen?

L1. From a lot of units produced by machine A, a sample of 500 is drawn and tested for a
quality characteristics. It is found that 16 units are not meeting the specification. Another
samples of size 100 is drawn from the lot of similar units produced by machine B and
tested. In this case, only 3 units are found to be not meeting the specification. Test at 1%
level of significance, whether there are in any significant difference of the proportions of
defective units produced by the two machines.

12. In a recent survey 1,072 Engineers were classified accordin £ 1o their intelligence (GPA in
Bachelor) and economic conditions after graduation. Test whether there is any association
between intelligence and economic condition.

Economic condition afier graduation | Intelligence in BE .3
- i : Excellent | Good | Mediocre Dl:l_ll_.
Good ; 48 1199 | 181 82 |
Not good 81 _ 1185 |190 106 |

13. A sample of 10 values of three variance X;.X, and X; were obtained as
ZX1‘=H] E‘(FE(} }_1}:1'—_31} E}‘-lz -_:fﬂ ' &

| N=6 | IX5Xo=10 | FX,5X=15 205X 64]| - | il
Find (i) Partial correlation between X, and Xs eliminatin g effect of X,.
(ii) Multiple correction between X;, X, and Xj assuming X, as dependent.

14. Compute the regression Line dependent varisble Y on the independent variable X. Also
estimate the probable value of Y if the given value of X is equal 1o 26.

x|18l10fo |10la1]12]21]s |
| |
Y|38[34(25)48|24[29|28 49

—
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15. A study was done on a diesel powered light duty pickup truck to see if temperature
influences emission of nitrous oxide, Emission measurement were taken at different

times, with varying experimfntal conditions. The data are as follows: k3]

[ T ——" i
| 763 050 |

70.3 .91

' 77.1 0.96
68.0 0.89

790 1,00

a7.4 110

o Ol o JGl3
I, . S N, T

TR S 077

67.7 .07
76.8 107 |

| 866 0.94

768 | Lo

863 1.10

' 86.0 110
- T

77.9 0.87

T8.7 0.78

| 866 0.82

70.9 0.95

(i) Find the mean and variance of the given data.
(ii) Find the degree of relationship between them.
(iii) Calculate the coefficient of the determination and interpret the given data.

Tk
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. Describe the difference between mean, median and mode with suvitable examples. The

arithmetic mean and standard deviation of 100 items was 40 and 5. Later on, it was found
that an item 53 was misread as 83, Find the correct mean and standard deviation. [3+3]

State Baye’s Theorem. 1f there are three machines producing chips, first machine
produce 2000, second machine produce 3000 and third machine produce 5000 chips per

day. Past experience showed that they produce 95%, 97% and 99% non-defective chips.

If a randomly chosen chips 1s found to be non-delective, what is the probability that it
comes from [6]
(1) Figst Machine

(ii}) Second machine

(iii) Third machine

Define and compare Binomial and Negative Binomial distribution with similarity and
differences. [5]

. by ; ; :
. For the case of the thin copper wire, suppose that the number of flaws follows & Foisson

distribution with a mean of 2.3 flaws per millimeter. Determine the probability of (i)
Exactly 2 flaws in | millimeter of wire;(ii} At least 2 flaws in 1 millimeter of wire; (iif) At
most 2 flaws in 1 millimeter of wire [5]
A continuous random variable X has probability density function defined as follows. (51

ﬂ)l}={k E_gxﬂ}rq e 4
0, Otherwise

(1) Find the value of constant k.
{i)Mean and the distribution function of X.

An industnal engineer has found that the standard household lght bulbs produced by a
certain manufacturer have a useful life that is normally distributed with a mean of 250

hours and variance of 2500, What is the probability that a randomly selected bulb from

this production process will have a usetul life (i) In excess of 300 hours (ii) Between 190

and 270 hours (i11) Not exceeding 260 hours? [5]
A population consists of four numbers 5, 9, 13, 17, [51
a) Write down all possible sample of size two without replacement.

b) Verify that the sample mean 15 unbiased estimator of population mean.

¢y Calculate the standard error of sample mean.

If the resistance of resistors provided by a supplier follow Normal distribution with mean
23 Ohm and standard deviation of § Ohm. In a random sample of 40 such resistors, find
the probability that the mean resistance of these sample is [5]

(i) More than 26 Ohm
(ii) Between 23.8 to 25.6 Ohm
{ii) Less than 23.4 Ohm




9.

1.

11,

13,

14,

A random sample of 12 records gives the average of 163.99 minutes with standard
deviation of 3.043 minutes. Find the 93% confidence limits for population mean if
population consists of 100 units.

The foliowing data are coded observations on the yield of a chemical pracess using 3
batches of raw material selected randomly:

T i
{97 |56 [84]79 [82]77
1104196 173168 |88]92 |

159144 183[128({79| 116

Construct ANOVA table and test for the equality of the average yields of three batches of
raw materials at & = 5,

In an experiment to study the dependence of hypertension on smoking habits, the
following data were taken on 180 individuals

e ——————

Nonsmokers | Moderate smokers | Heavy smokers

Hyperiension | 21 _ 36 - S
No hypertension | 48 126 19 {

Test the hypothesis that the presence or absence of hypertension is independent of
smoking habits, Use a 0.05 leve] of significance.

. Write down the fundamental steps of test of significance of ditference of proportion of

success for large samples.

A study was done on a diesel-powered-light-duty pickup truck to see it humidity,
Measurements were taken at different times with varying experimental conditions. The
data are as follows:

 Nitrous oxide () | 0.90 | 0.91 0.9-5—[10.39 1.00 | 1.10 | 1.15 | 1,03 | 0.77 1_1::?{
Humidity (%) | 72.4 | 41.6 | 343 | 351 10712983 |20 722240

a) Fit 4 straight line to the given data by the method of least squares and use it to predict
the estimated amount of nitrous oxide for 50% humidity.

b) Find 95% confidence interval for slope of line .

Define Karl Pearson Correlation coefficient and write down the basic properties of it.
Also define and interprete the coefficient of determination,

- From the following records of randomly chosen day of a departmental store in millions of

rupees. Use scientific caleulator to compute the required sums, Also compute following
measures by usin% the suitable statistical formulag,

: :
Sales | 7519680 | 72|93 |71 |86 | 72| 79

98 |77 |84 70|96 |85 |84 | 94 | 71 |

89192176 |88 |78 | 83 96 | 87 | 71

166197 |76 164 | 77189 | 73| 75 | 85
(82 | 8185|9087 /59|93 |67 |64
94|77 ]66|62|92|56|58 8275

(i) Sample mean and sample standard deviation.
(ii) Test the consistency of the sales.
(i1i) Also find the 95% confidence limit of sales,

LE ]

[3]

(3]

[5]

5]

18]
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. Compute the Five Number summary of the following information and prepare the Box
and Whisker diagram: 34, 42, 66, 40, 59, 36, 41, 35, 36, 62, 43,3043, 32, 44, 58, 53, 50,
48 and 38. Interpret the diagram. [6]

-2

Define mutually exclusive and independent events. In a bolt factory. machines A, B and
C manufacture respectively 25%, 35% and 40% of the total production, Among their total
output, 95%, 94% and 92% are found to be of good quality bolts. A bolt is draws from the
total product and is found to be good quality. What is the probability that (i) it was
manufactured by A? (ii) it was manufactured by B? [6]

3. What are the difference and similarities between Binomial and Hyper-geometric
probability distribution? 5]

4. During a laboratory experiment , the average number of radio active particles passing
through a counter in milliseconds is 4. What is the probability that (5]

a) 6 particles enter the counter.

b) What is the probability that more than 2 particles enter the counter in given
milliseconds.

5. A continuous random variable X has probability density function defined as follows. [5]
kix for0<x <l

f =
w0 0, Otherwise

a) Find the value of constant k.
b) Mean and the distribution function of X,

6. The breakdown veltage X of a randomly chosen diode of a particular type is known to be
normally distributed with mean 40 volts and standard deviation of 1.5 volis. [5]

a) What is the probability that the break down voltage will be between 40 and 42 volis?
b} What is the probability that the break down voltage will be less than 43 volts?

7. Write the difference between statistic and parameter. Define central limit theorem and
discuss its importance in engineering field. [5]

8. Define parameter and sample statistics. From the population of size 5 as: 22.23,24.25 and
26.

a) List out all the samples of size three without replacement.
b) Find the average of each sample.
¢) Prove that the average of sample mean is equal to the population mean.

d) Also find the standard error of sample mean. [5]



9. The following were obtained in experiment designed to check whether there is a
systernatic difference in the weights obtained with two different scales. Test at the 5%
level of significance whether the difference of the means of the weights obtained with the
two scales ig significant. = 1 {51
- . 5 , e e s _—
Rock spocimen 1 __l I v |V VI i‘“ﬂl _.__Er'II] X TK
9.15

wi(gram} Seale- | 1123 | 1436 | 833 | 1050 | 2342 1347 | 647 | 1240 | 1938

Scale- | 1127 | 1441 | 835 | 1052 | 2341 | 947 | 13.52 ‘ﬁ.d-ﬁ- 1245 | 1935
1

o i ——— - - - -~ B

10. The following table shows the lives in hours of four batches of electric lamps. [5]

Batches Lives of electric lamps

: iy . .
1| 1600|1610 | 1650 1680 | 1700 |
2 |1580] 1640 1640 | 1700 | 1750 |

3 1460 1550 | 1600 | 1620 ] 1640 |

Perform the suitahle inferential statistics to test whether the different batches of light
bulbs have same mean or not at 3% level of significant.

11. Bricks made in four kilns have been graded as high quality, average quality and poor
quality. The production of bricks (000 unit) in a particular period was as follows. Test
whether Kiln and quality of bricks are independent or not at 1% level of significance. 15

Kiln Cuality of brick

High | average | poor
Al a4 |13
B | 47 123 34
e S o8 64

12. Describing the types of errors in hypothesis testing. Write down the steps for testing
hypothesis of population proportion for & large sample size. 5]

13. A family income (Rs’0000) and expenditure (RS'000) survey result the following data.
Expenditure on food | 5 l 71819 |11

l_ Annul income 25|40 |30(50]25
| FamilySize | 3[2]4|5]]1

e

a) Develop a regression model to estimate the expenditure on food based on the annual
income of family and the family size.

b) Estimate the expenditure on food of a family with annual income Rs 50,000 and
having 4 family members. 151



14. The level of pollution because of vehicular emissions in Pokhara City is not regulated.
Measurements by the local government of the change in flow of vehicles and the change
in the level of air pollution (both in percentages) on 12 days yielded the following results:

 Change in flow of vehicles (x) | 28 | 36 | 15|19 24| 18| 25 4{]_[63 121621
! : =
Change in level of air pollution {(y) | 22 | 26 [ 15 | 18 | 21 | 17 | 21 ﬂ[§2§§_ 17 gﬁ

a) Make a scatter plot for the given result,
b) Fit a straight line by the method of least squares.

c) Find the change in the level of air polluiion when the change in the flow of vehicles is
30%. 151

15. As part of a study monitoring acid rain, measurements of sulfate deposits(kg/hectare) are
" recorded for different locations on the Eastern Terai of Nepal. The results are listed in the
following table for 12 recent and consecutive years. 18]

Acid Rain: Sulfate Deposited (keg/Tlectare)

| Year | Location I (P) | Location I1 (Q) | Location I (R)
L § 2 13.09 173
(2 1128 11088 | 12.84
[3_lwo3s  lizge  |738
4_|so0  liers 726

5 liziz _ lua 10.12 B
6 |15 11,61 9.02

Ki 10.55 10.53 7.78

'8 lost  li2s0 8.70 -
9 |27 [994 (1050 |
|10 [1168 |97 15.59
1177 9.37 1054 |
12 |1729 13.87 13.64

Find sample mean, sample standard deviation and coefficient of variation for sulfate
deposits of each location. Give your conclusion about variability and uniformity from the
analysis.
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What is disparsion? Taplain what de you wnderstond by abeclute end relative esmes ol
dinersion. The marks digribution of 100 studerts of a college is s fllows:

[ Macks | 10-30 | 30-40 [ 40-70 | 7650 | $0-100
Moofstuderts [ 15 |20 |30 20 |15

Find the mesm, medisn and stardard deviation on of given distribution.

By examining the chos) <y, U probabiline that TR & detected when § perean e
ectually subfering from it is (.95, The probebility that the doctar disgnoses incomrectly
that 2 person s TH, oo the bagls of the x-ray is 0.001, [n o certain wity, 1 in LO0GD
perzons suffer from TR A persar gelected at radam iz diagnesed to hove TB, What i
the probability the! person kas actually TH?

- Define hypergeometic disribuion with an example. Deseribe the condilions for the

binornial approximacion o kypergeometsic distribytion.

oA imstiaetonof i sieidstcs class §s plimnivg (0 imerview 2 sample of n= 10 studenis who

ere randemby selected from the class, The elass has a toial 30 sudems, consisting of 20
mala pnd Eaﬁalt:ﬂudenu.

i} Determine the probability mass fimetion of the nimber of female studems in the
ii) Find the probability that et kast siudznts is in sample

i1} Find mean and vaciance for femals smdenis,

. Define stangdard pormal diiulhu.ﬁw Give the condition for noemal appreximation 1o

tincrnial disteibuting.

. Fire tiken inboot & eompuer (s a continuons randem vermble x having pdf

fix) :i}::][];x;:n-r:xl
Find §) Bfx) .
i) P{0L25 = x < 0.5)

. Dhefne parametear and statistic with examplas. Bxplain the centrad Bmit theare:,

E. A popubstiom corsists of the four numbers 5, 6, %, 12

0 Write down all possible zampla size of fun without seplacement.
i) Verify thal the populztion mean iz aqual 10 the mezn of the sample mean,
i} Caleulate e sandard eror of the sampling distribution of the saniple memn

What assum plions are of paired t-test? Wiike the process of paired t-tex,

141

[61

[2£3]

K]l

[2+3)
(51

{3
15]

131
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10 Four brands of flashlight hatteries are to be compared by testing coch brand in Ove
Oashlights. Twemy fashlights e randomly selected and divided randomly into four
groups of five Mashlights each. Then each proup of flashlights nses & dilferent brand of
battery. The lifetimes of the batterics, to the noarest hour, sre as follows:

[Bracc A T Rrond B | Bromd ©
az if T

L O
2 37

T 33

| 30 £ 28

At the 3% significance level, does these eppear to he o sipnificosce diferonce i mein
lifetime ameng the four brands of baueries,

ti.-Define type | and U emor, A manufacturer claimed that af leas. 95% of the pumps
supplied [ the ARC Compeny confirmed to specifications. However, the production
monaga al ADC Corpary wasn't sarisfied with the claim of the manufacturer, Henee, to
tezt the claim. the manngzer examined a sample of 250 pamps supplicd last mooth and
found that 128 pumps g5 per the specifications, Can wou coneglude that the peoduction
manager is fight i doubd on the claim of the manufacture? (= =0.01)

12, Dessrlbe the bypathesis testing procedure of Chi-square et of independent for 127 takls,

13. A computer opernior i interested 10 know dala reie of Intereel ysers dependznts upon the
brnd width, the tallowing result were gathersd by the operstor.

Band Widih | 17138 |41 J 19| 23] 20 110 |15

Dalarate |47 | 64 |68 |50 | 60| 53] 30|33

i} Is ther: mmy association hetween hard width snd data rate?
ii) Til the regression model to describe the given data ond also interpret the estimared
regression eoefficiant,

i) Cornpite the bend width when datn rare 5 57,

14: Define corneition and regression wiih examgles, Wite devwn the properties of comolation
woeliicient,

13. Randumly ssmpled 60 TU graduated BEs, Balf of whom majored in civi) Engincering ard
halll in Computer Engineering From each, the Eighest salary offor {including bencfits) is
stated in followiog table:

Salary of Civil Enginecring | Salar puter Eryineering Gradugics
61,228 86,797 68,21 73361 |
3LBib 75,155 .06 26,956 =)
20,620 S4E | 47,510 63,627 2]
73,356 29,330 58,925 71,069

| B18G | 95,382 TR0 40,113

79,782 81,644 62,553 57,097

25,523 51,389 |&101 49,442

80645 61,955 10,867 75,184

(76,125 ﬂg?:] 49,001 50,854 i
62,531 56276 48841 | 79816

L7073 47510 T8 51,943

| BET05  [s8925 (2832 3322

[, 384 T &h63

63,196 62,553 76,133 63,567

B 198 36,958 (S]] 60,421 |

i} Whichof thes: proups shows consistency on the basis of salary cffer?
i} Find standard deviation of i fference of aversee salaries of two ETOu[s,

[51

151
L5

13

5]

[E]

e
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. The number of minutes that a person had to wait for the bus to work on 13 working days

are: 1,10,13,12,8,2.6,9,17, 30,5 4and 15

a) Find the values constituting the 5 — number summary,
b) Construct a box plot. (6]

Worldlink. an internet service provider of Nepal buys, signal routers from three countries.

It buys 22% of routers from America, 38% from India and 40% from China, Tt is found

that 3% of routers from America, 4% of routers from India and 5% of routers from China

are defective. [ a customer buys one of these routers, what is the probability that

a) It is defective

b} If the router is defective, it 15 from China, 6]

Compare Binomial and Negative Binomial Distributicns. 5]

It a busy road of Kathmandu there were 500 vehicles passing from 8 AM to 6 PM. It was
found that 2 in 1000 vehicle wrongly entered in a one way. Find the probability that at a
particular day from 8 AM to 6 PM, there will be 5]

a) Mo vehicle enter in one way

b) One vehicle enter in one way

c) At least one vehicle enter in one way
d) At most 2 vehicle enter in one way

Define continuous random variable, Write the importance of Normal distribution with its
area property. ) 3]
A random variable X has the probability density function f{x) as

2

x
f(x)=<kxe 2 ,x20
0, otherwise

a) Find the value of k if f{x) is a probability density function.

b} Find the mean and variance of random variable X, 151
Explain the following terms with suitable example

2] Parameters

b) Statistics '

¢} Standard error of statistics 5]

To illustrate that the mean of a random sample is an unbiased estimate of the mean of the
population, consider five slips of paper numbered 3, 6, 9, 12, 15.

a) List all possible samples of size 3 that can be taken without replacement from this
finite population.
b) Calculate the mean of each of the samples listed in

¢} Verify that the sample mean is an unbiased estimate of the population mean [3]




9. The response time in milliscconds was determined for three different types of circuits in
an electronic calculator. The results are shown in the following table.

Circuit Tvpe . Response
A 19 22 20 18 25
B 20 21 33 27 40
£ 16 15 18 26 17

Using o = (.01, test the hypothesis that the three circuit types have the same response
time. (Fog,212=693  Fou,s12=6.70)

10. Define Hypothesis and Write down the steps involve in the test of significance of
difference of mean of large population.

11. Four hundred employees of Mepai Telecom are classified according to their level and
decisions. Do you agree with the statement that decisions vary according to level of
employee? Test at 3% level of significance.

Decisions | Sr. Officer | Officer | Jr. Officer | Total
Quick 60 80 70| 210

" Siow 0| 60 90 | 190
Total 100 140 | 160 400

12. Consider the case of Pharmaceutical Manufacturing Company testing two new
compounds intended to reduce blood-pressure level. The compounds are administered
two different sets of laberatery animals. In groups A, 71 out of 100 animal tested
response (o drug first with lower blood-pressure levels. In group B, 58 out of 90 animals
tested respond to drug second with lower blood pressure level. The company wants to test
at (.05 Jevels whether there is a difference hetween the efficiencies of these two drugs.

13. A sample of 10 values of the variables X1, 27 and X3 were obtained as

IX; =10 5X;=20 | TX.=30 |
SX'=20 | TXy =68 | TX =170
X1 X=10 | FX; X3=15 | IXp Xz = 64

Find Partial correlation between X2 and X3 eliminating the effect of X1 also interpret
coefficient of partial determination.

14. Fires and Acres Bumed. Find the best predicled value of number of acres burned given
that there were 80 fires ;

Fires 73 [ 6o (58 [48] 84 [ 62 [ 57 | 45
Acresbumed | 62 | 7.2 11927/ 50| 16[30] 16

15. A semiconductor manufacturer produces devices used as central processing units in
personal computers. The speed of the device (in megahertz) is important because it
determines the price that the manufacturer can charge for the devices. The following table
contains measurements on 48 devices,

7 TAT 633 637 660 693 679 682 724 642 704 695

704 652 664 T02 661 F20 695 670 696 71% 660 A48

683 T3 TI0 680 684 705 681 748 697 703 660 722

662  T0% 683 TO5 678 674 656 667 683 691 750 685
Find the

a) Sample mean of the distritution.

b} Sample standard deviation and coefficient of variation,

¢} Standard error of sample mean, _

d) What percentage of the devices has a speed exceeding 700 megahertz?

Bk

[5]
(5]

131

[5]

(5]

[51

(8]
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- Aninvesior buys Rs. 12000 worth of sharcs in a company each month. During the 1% five
months he bovght the shares at a price of Rs. 100, 120, 150, 200, 240 per share. After five
months, what is average price paid for the shares by him?

2. Define conditional probability. Two sets of candidates are cormnpeting for the positions on
the Board of Directors of a company. The probability that the first and second sets will
win are 0.6 and 0.4 respectively. If the first set wins the probability of introducing a new
product is 0.8 and the corresponding probability if the second set win is 0.3, What is the
probability that the product will be introduced?

3, What is the difference between Binomial distribution and Poisson distribution? Explain
under what condition Poisson disiribution approximate to binomial distribution,

4. An office switchboard receives telephone ealls at a rate of 3 calls per minute on an
average. Find the probability of receiving (a) no calls in one minute interval;
(b) at least 3 calls in a one minute interval:
{c) at most 2 calls in a five minwie interval

5. A continuous random variable X has foilowing probability density function

-
f(x) = zﬂ‘l—'ﬂ. L 0=x=1
0, otherwiss
a) Find mean and standard deviation of X
b} FmdP(-o<X<a)
6. Define Mormal distribution. Highlight the important properiies of Normal Distribution,
7. A population consists of five numbers: 2,4,6, Eand 10,

a) Write down all possible samples of size two with SWOR.
b} Caleulate mean and the variance of population.
- €] Prove that sample mean is unbiased estimator of population mean,

8. The heights of hilly people of Nepal are normally distributed with a mean of 64 inches
and a standard deviation of 2 inches, what is the probability that the mean height of a
random sample of 100 hilly people is greater than 66 inches?

9. The mean of a 200 samples of observations from a normal population with a standard
deviation 5 em i5 25 .

4) Estimate the population mean with 95% confidence
b} Estimate the population mean with 93% confidence, changing the population standard
deviation to 2.5 cm.

(6]

(6]

[5]

[3]

[5]



{1, Shyari and Co. produces three varieties of products: Deluxe, Fine and Ordinary. A recent
market survey is conducted for preference of products. The preference was found as

follow: b
Product | Preference
Deluxe I3 14 19 | 18
Fine 17 _| 1% 130 | 16
| Oddinary | 16 | 18 | 16 | 17

Is there a significant difference in the preference of products? Use ANOVA test, and

a=5%.

11. 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 purchasebrand | 60 | 45 55 |

12. Define confidence level. The developer has claimed that at least 98% of the software
which he supplied to a company conformed to specifications an examination of samples
of 500 software revealed that 30 were defective. Test the claim at a significance level of

0.01.

13. Describe about the correlation coefficients and their properties. Define coelficient of
determination and state its use in analysis of data.

14, The following data gives the experience of machine operators in years and their
performance as given by the number of good parts turned out per 100 picces.

| Experience (0)

16 | 12

15

4] 3

i

5

12

Performance (Y)

87 | 88

84

68 | 78

50

75

83

a) Fit the regression equation of performance ratings on experience and estimate the
probable performance if an operator has 8 years experience.
b) Calculate the coefficient of determination and interpret it.

15. As part of a study monitoring acid rain, measurements of sulfate deposits (kg/hectare) are

recorded for different locations on the Eastern Teral of Nepal. The results are listed in the
following table for 13 recent and conseculive years:

Acid Rain: Sulfate Deposited (kghectare)

Year | Location 1 (x) | Location 2{y} | Location 3 (2)
1 11.94 13.09 7.96
2 1128 bR 12.84
3 10.38 12.19 7.38
4 EOD 14.35 7.26
5 12.12 17.21 10.12
] 10.27 10.26 .89
7 14.80 1540 11.60
8 | 13.52 11.61 LR
a 19,55 10.53 1.78
14 9.31 5 870
1 T I N
12 12.12 11.21 | - G5
i3 11.68 871 15.5%
14 11.77 9.37 1054
15| 1729 13.87 13.64

a) Find sample mean, sample standard devialion and coefficient of variation for Sulfate
deposits of each location.

b} Give your conclusion about variability and uniformity from the analysis.

FE¥

(5]

B3]

(2]

3]

{51

(8]
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1. FFJ_H{!"»’-'ing is the age distribution of 1000 persons working in a factory, [6]
| _Age Group | 15-20 | 20-25 | 25-30 | 30-35 [ 3340 | 4045 | 45.50 ] 50357 55-60 |
No.ofperson | 60| 122 | 135 | 242 | 148 | 107 | 8 T 63 | 38 |
Due to heavy loss, the management decides to bring down the strength to 50 percent of
the present number according to following scheme:
(i) to retrench the first 8% from the lower group
{ii) o absorb the next 32% in other branches,
(iii)to make 10% from highest age group retire premature.
What will be the age limits of the persons retained in the mill and of those transferred to
other branches?
2. a) Define the terms: (i) Mutually exclusive events (i1) Independent events. 2]

b} Customers are used to evaluate preliminary product designs. In the past, 95% of
highly successful products received good reviews, 60% of moderately successtul
products received good reviews, and 10% of poor products received good reviews, In
addition, 40% of products have been highly successful, 35% have been moderately
successful, and 25% have been poor products.

(1) What is the probability that a product attains a good review?
(1) If a new design attains a good review, what is the probability that it will be a
highly successful product? [4]

3. Define Hypergeometric Distribution. How does it differ from Binomial Distribution”
© Write the approximation condition for dpproaching Hypergeometric to Binomial
Distribution. [5]
4. Three people toss a coin and odd man pays for the coffee. If the coins all turns up the
same, they toss gain, Find the probability that fewer than 4 tosses are needed. [5]

5. Let the continuous random variable X denote the diameter of a hole drilled in a sheet
metal component. The target diameter is 12 millimeters. Most random disturbances to
the process result in larger diameters. Historical data show that the distribution of X can
be modeled by a probability density function fix) = 20e20128) o > 125, If a part with a
diameter larger than 12.60 millimeters s scrapped,

a) What proportion of parts is scrapped?
b) What proportion of parts is between 12.5 and 12.6 millimeters? [5]

6. Under what conditions, the Poisson distribution can be approximated using Normal
distribution. Of a large group of men, 3% are under 60 inches in height and 40% are
between 60 and 65 inches. Assuming a normal distribution, find the mean height and
standard deviation, ' [5]



10.

11.

12,

13.

. Define the terms:

a) Parameter, statistic

b) Sample

¢) Sampling distribution of mean
d) Standard error of mean?

An auditor for a large credit card company, knows that on average, the monthly balance
of any given customer is 112 and the standard deviation is 56. 1f the audits 50 randomly
selected accounts, what is the probability that the sample average monthly balance is (a)
below 100 (b) between 100 and 1307

Define the correlation coefficients and state its important properties.

An investigation of the relationship between traffic flow x (1000's of cars per 24 hours)
and lead content y of bark on trees near the highway (ug/g dry wt.) yielded the following
data:

X183 |83 [12.1[12.1]17.0} 170 [17.0] 243 243 [24.3 | 33.6 |

vi| 2273121362 | 521 | 640 530 | 728 [ 945 [ 738 | 759 | 1263 |

a) Find the estimated regression line to estimate lead content from traffic flow.
b) Compute a 95% confidence interval for the slope of the true regression line.

1t is claimed that an automobile i3 driven on the average is 12000 miles per year. To test
this claim a random sample of 100 automobile owners are asked to keep a record of the
miles they travel. Would you agree that average miles driven is greater than claimed
value if the random showed an average of 14,500 miles and a standard de viation of &,000
miles? Use a 0.01 level of significance.
O,

1 is claimed that a new diet will reduce a person's weight by 10 po unds on the average ina
period of 2 wecks. The weights of seven women who followed this diet were recorded
before and after a 2 week period,

Worman 112314156 i\

Weight Before | 129 | 133 136 | 152 | 141 | 138 | 125

[Weight After | 130 | 121 | 128 ] 137 129 [ 132120

Test the manufacturer's claim at 5% level of significance.

A study compared the number of hours of relief provided by five different brands of
antacid administered to 25 different people, each with stomach acid considered strong.
The results are given below.

Brand
A IB |C |D |t&
46[52(59]27
45(49149129
41147463915
[38]46]43]43 |44

Calculate the F ratio, At the 0.05 level of significance, do the brands produce significantly.

different amounts of relief to people with strong stomach acid?

‘A random sample of 200 married men, all retired, were ¢lassified according to education
and number of children.

Educut::un__ 0-1 | 23 |overl

Elementary 14] 37 32
Secondary 19 42 17
—College_|__12| 171 10

e

Number of children 4 »

[3]

(3]

(5]

[3]

(B}

[5]



Test the hypothesis at 0.05 level of significance, that the size of the family is
of the level of education attained

14. A random sample of 100 men and 100 women at
automobile on campus. If 31 of
conclude that more men than women have cars o

significance.

15. The following are the annual maximum flows i

1980

by the father.

3120

2120

the mean and 24

1700

1570

2830

2120 | 2410 |

1420

1980

2690

3260 | 1840

1980

4960

2120

2550 | 4250

2690

2270

5660

5050 | 3400

8500

3260

3060

2270 | 2410

2550

1980

2120

2410 | 3170 |

2410

1840

3120

3290 | 4550

' 1980

4670

1700

2410 | 3310

2070

1470

3090

|

2410 | 1130
|
]

g) Find descriptive statistics: maximum,

deviation, standard error of mean.

b} Find approximate a 95% confidence in

flow,

wkE

independent

a college is asked if they have an
of the women have cars, can Wwc
n the campus? Use a 0.0 level

3, ¢ 1 a
n o' /s in anver for 52-year period:
1700 | 2550 |

minimum, sample mean, range, sample standard

terval for true average of rate of maximum

(5]
18]
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1. Describe the strong and weak points of various measures of Central tendency. From the
following frequency distribution find the range of income of middle 70% of the
. employees and the median income. Also find mean deviation from mean. : [6]
; Income in Rs. 00600 | 600700 | 700-800 | 800-900 900-1000 |
No. of employees 150 300 | 500 200 50 |
2. Distinguish between absolute and relative measures of dispersion. The running capacity
of two horses is given below, state which is more consistent and why? [5]
Horse A 250 255 280 290 295 300
Horse B | 280 282 290 295 298 295
3. If we the fpllowing probability density function.
[k(5+2x),25x <4
£Gx) _{ 0, otherwise .
. Find the value of K and mean and variance of random variable X. [51
4. A random variable X has following probability function.
X - -1 0 1 2 3
ey | K 0.1 0.2 2k 3k 0.1
i) Find the valueof K.
ii) Find Mean and Vanance, ) (6l
5. During one stage in the manufacture of integrated circuit chips, a coating must be applied.
" If 70% of chips receive a thick encugh coating, find the probability that among 15 chips
(i) at least 12 will have thick enouph coatings; (i) at most 3 will have thick enough
. coatings; (1i1) exactly 10 will have thick encugh coatings. [51
6. Inanormal distribution 31% of the items are under 45 and 8% are over 64. Find the mean
_ and standard deviation of distribution. (Given, Zgo=14, Z5.19=0.5) [5]
:r Describe the advantagés of sample surveys Over complete enumeration? (6]
% Nepal Electricity Authority wishes 1o estimate the average electric bills for the month of
* Qctober for single family homes in ¥ athmandu, Based on similar studies in other cities
the standard deviation is assumed to be Rs. 150, The NEA wants to cstimate the average
bill for October such that error will not deviate by Rs. 15 with 90% confidence. What
sample size is needed?
§. What are the assumptions for the i-tes!7 Describe the procedure of test of significance
__between two means for small sample.  ~ et ' (51




9.

A research company has designed three different systems to clean up oil spills. The
following table contains the results, measured by how much surfice area in square meters
is cleared in one hour. The data were found by testing each method in several trials. Are
the three systems equally effective? Use the 0.05 level of significance.

System A 55 60 63 56 50 3o

System B 57 53 64 49 62 -

System C 66 52 6] 57 - -

10. Test of the fidelity and selectivity of 190 digital radio receivers produced the results
shown in the following table.
Fidelity

Low Average High
Selectivity | Low 6 12 32
Averape 33 61 18
High 13 15 0

12

13.

14,

Use a=0.05and x* = 5.991 to test whether there is relationship between fidelity and
selectivity.

. Define Hypothesis, and write down the steps involve in the test of significance of
difference of proportion.

-In 15990, 5.8% job applicants who were tested for drugs failed the test. At the 0.05
significant level, the test claim that the failure rate is now lower if a simple random
sample of 1520 current job applicants results in 58 failure. Does the resuit suggest that
fewer job applicants now use drugs?

Fit the regression line of yield of crop ('000 tones) on amount of rainfall {mm) and
amount of fertilizers used (kg). Also estimate the yield of crop for the year in which
rainfall is 13 mm and fertilizer used is 9 kg.

Yield 4 6 7 9 13 15
Rainfall 3 - 6 8 12 i3
Fertilizer 4 10 14 20 24 30

The following data gives the experience of machine operators in years and their
erformance as given by the number of good parts turned out per 100 pieces.

Experience () 16 12 18 4 3 10 ‘5 12

15.

Performance (Y) 87 88 89 638 78 80 75 §3

a) Fit the regression equation of performance rating on experience and estimate the
probable performance of an operator had § years experience.
b) Determine coefficient of determination and interpret it.

List Five Number summary and prepare the box plot for numbers of guest registered each
of 60 randomly selected days.

| 108 94 188 116 165 181 106 133 176 110

169 134 129 109 85 124 119 165 153 135

105 180 105 | 117 148 83 96 101 123

128 143 136 99 169 133 g0 S0 174 144

151 168 103 116 106 107 179 113 172 120

179 183 99 94 g7 120 154 159 103 139

Hkk

(5]

[6]
i°

[51

5]

151

[6]
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- Write down the significance of statistics in enginecring. An experiment shows the height

of 51 plants given below, If average heights of all the 51 plants are 40 cm find the
missing frequencies corresponding to the height 30 and S0cm,

Height (em) [ 10 [20 [30T40 [ 50 | 60 L.

No. ofplamt [2 [3 [ 211> 5.

. What do you mean by mutually exclusive, exhaustive apd complementary events?

Explain with examples. In a particular city, airport A handles 50% of all airlines traffic,
airport B handles 30% and airport C handles 20%, The detection rates for weapons at the
three airports are 0.9, 0.5 and 0.4 respectively. A passenger is randomly selected at one of
the airports. Then (1} what 1s the probability that he/she carrying a weapon? (i} If he/she
is found to be carrying a weapon, what is the probability that airport A is being used?

Define probability density function? A continuous probability distribution of a variahle x
is defined as f)=KX(1-X) forall 0 < X < 1 Compute (i) P(X > 0.4) (ii) P(% £ X 5 %)
Or

A fair dice was rolled until one gets a Six; find the expected number of toss required?

Define Negative Binomial distribution and explain characteristics. How does it differ
from binomial distribution?

A typist made 2.6 mistakes Per page on average, find the probability that in the page
typed by him, i) there is no mistake i) at least two mistakes 1ii) at most 3 mistakes,

Define Gamma distribution, chief characteristics and write its applications,

Gr:
The breakdown voltage X of randomly chosen diode of a panticular type is known to he
normally distributed with mean 40 and s.d. 1.5 volts. What is the probability that the
breakdown voltage will be 1) between 39 and 42 volis: (b) at most 43 volts; (c) at least
39 volts.

Define cstimation? Write characteristics of a eood estumater? A sample of 490 studenis
taking Entrance for BE revealed S0 average score of Se. Construct a 95% as well as 99%
confidence interval for Poputation mean seore if standard ceviation of score of al]
students in knowmn to beig. 2

whnle sale dealer wamed 1o buy a farge guantiy of it biibs from two brands labsl A
45d B, He bought 100 bulis fram each bulbs brand and feund by testing that brand A had
mean life time 1120 hours and standard deviation 73 howrs and brand B hag mean |ife

[6]

[5]

[3]

[6]

[5]
[5]

(6]

1 m—

et




10.

12.

13.

14,

15.

time 1062 howrs and standard deviation 82 howrs. Find the 95% and 99% confidence
limits for the difference in the average life of bulbs from the two brands.

The following are the breaking strength of three different brands of cables.
Brand Breaking Strength
A (40305060130 -
B |60[4D|55(65] - | -
Ly 60| 50| 70|65 |75 | 40
Construct ANOVA table and test for the equality of the average breaking strength of
cables at «=3%.

In a recent survey 1,072 Engineers were classified according to their intelligence (GPA in
Bachelor) and economic conditions after graduation. Test whether there is any association
between intelligence and economie condition.

Economic Condition Intelligence in BE

after graduation Excellent | Good | Mediocre | Dull
Good 48 199 181 82
Mot good 81 185 190 106

% value for 2 d.£=5.991

. What is testing of hypothesis? Explain the procedure followed in testing of Significance

difference between two population proportion large sample?

A simple random sample of Household with TV set in use. Show that 1024 of them were
tuned to 60 minute while 3836 were tuned to some other show. Use 0.05 significant level
to test the claim of CBS executive that "60 minute get more than a 20 shave®, which mean
that more than 20% of set in use are tuned to 60 minute.

A sample of 10 values of three variables X1, X2 and X3 were obtained as
=100 [=xXp=20 |EX;=30 |

X A=20 | EXo=68 | EX;’=170
EX=10 | EX K= 15 | X064
Find (i) Partial comelation betwesn X and Xs climinating the effect of X5 (i) Multiple
correlation between X, Xz and X5 assuming X; as dependent variabie,

Differentiate between correlation and regression? From following data find the Karl
Pearsons coefficient correlation and interpret the result?

{ Marks in Statistics [39]65162[90[82[75]125[93{36]78
Marks in Mathematics | 47 [ 53 [ 58 186 |62 |68 |60 [ 91 {51 {84

Following data reveals the semple of 22 pairs of observation (30Y) drawn from large
population.

X 14616115668 | 3845 5{!‘&_{3?“5 45 | 66 | 57

Y [49146143132[26127]29]47137 30143 |

X566 |62 57157145150 1611354751
IY {32 (2713724143 49148129 137[32 |26

1} Find the sample mean for each variable X and Y.

itj Which series is more consistent and why?

1it) Find the standard ercor of the difference of mean.

Y Find the coefficient of Karl Pearson correlation.

L3

[3]

3]

[6]

[5]

[5]

[5]

fo]

i
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- What are measures of central tendencies? Write favorable points of each of them.
Calculate approximate measures of central tendency from following data; [1+2+3]

Wages in Rs/ week | Less than 35 | 35-37 | 38-40 | 41-43 | Over 43
No. of wage eamed 14 82 99 18 7

2. 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 [4]
3. Define discrete probability distribution with suitable example. Compare Negative
Binomial and Binomial probability distributions. [3+3]

4. 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

c) Atleast two of the batteries with defect [6]
5. Write major characteristics of normal distribution, Discuss relation between Normal
distribution and Standard Normal distribution. [2+3]
oRr

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

6. 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 burms
a) Between 750 and 825 hours
b) More than 900 hours ; 5]

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

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

a) Enumerate all possible sample of size two without replacement
b) Show that the mean of the sampling distribution of sample mean is equal to
population mean [41




§. 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

Numberoferrors: | 0 | 1 |2 [3]4][5

Number of pages: | 275 | 138 [ 757 41

Using chi-square test of goodness of fit, verify whether the amrivals 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 emor in Hypothesis Testing. Write the procedure testing of
Hypothesis of single proportion.
12. Write the Decision criteria in test of Hypothesis with diagram.

13. Intrying 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 5171561728662

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 (51435071
142.14 | 50.71 [42.86 | 55 | 71.43 |64.29
52.86 | 42.14 | 57.14 [ 45.71 [ 43.57 | 40
44.29 5571 | 40 [48.57|48.57 4929
5143 |47.14 | 5429 | 45 [5357] 50
49.29 | 60 |48.5750.71| 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
149.29 | 49.29 [ 42.86 | 47.14 | 48.57 | 50
47.14 | 50.71 | 52.86 [ 47.86 [ 47.14| 70

a) BEstimate average score of candidates
b) Find unbiased estimator of true standard deviation and standard error of average score
¢) Also test for consistency of score

L
!

6]

[6]

[6]

[4]

[4]
[4]

(8]




23 TRIBHUY AN UNIVERSITY
MNSTITUTE OF ENGINEERING
Examination Control Division

2073 Shrawan

Astempt All guestions.

Necessary tables are attached herewirh.

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

RO R

Assume suitable data if necessary.

f=

| Exam. New Back (2066 & Later Batch)
jLevel  |BE _ | Full Marks | 30
' Programme BEL: _EEK‘ BT pasy Micks |72
| - ] Bf‘ﬁ’.’ E S .
Year/Part |11/l Time 3 hrs

The figureys in the margin indicate Full Marks.

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 30 40
MNo. of wage eamers 100 a0

i) Which company pays larger amount as weekly wags?
ii) Which company show greater variability in the distribution weekly wages?
ii]) What 1s 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 Distribution.

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 amourit 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,

fix)=1/2x, O0=x=2
=0 otherwise
Calculate P(X £1) and P(0.5=X <1.5)

Define continuous random wvariable with suitable example. Describe the properties of

probability density function and distribution function.

field?

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

(6]

[6]

[5]

(5]

[3]

- [5]

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

i) Write down all possible sample size of two without replacement
i) 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

input in analysis.

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

[5]

[3]




10. A house survey on monthly expenditure on food yield following data: [5]

Monthly expenditure (I00Rs.) [10 |15 [20 [25 [30 [35 |40 | .
Monthly income (1000 Rs.) 2 |4 |5 |7 |6 |6 |3
Size of the family 4 |5 [7 J10 |8 |11 [4 |

Obtain the multiple correlation coefficient,

L1. 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: [5]

L 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.

12. 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, [5]
Product Production
Deluxe I5 |14 |19 [ 18
Fine 7 LB |20 |16 =
| Ordinary |16 |18 |16 |17

Is there a significant difference in the preference of products test it using ANOVA test.
Use a = 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 [119 |35 [51 [77 |29 |24 |11
Use the 0.05 level of significance to test whether the safety program is effective.

13. 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? (o=0.01) [5]
14. Deseribe the Hypothesis testing procedure of Chi-square test of independence for
2x2 table. (5]
15. The following table shows the number of hours 45 hospital patients slept following the
administration of a cerlain anesthetic. (8]
7 10 |12 |4 8 7 |3 g ]
2N k3 18 i 1 |13 |10 |4 |
- S (< T S i e R
o o v T 2 U o A B 5 |5
1 17 |10 |4 |7 |7 |11 [%&

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

R
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What are the differcnces between measures of central tendency and measures of
dispersion? The mean and standard deviation of 20 items is found o be 10 and 2
respectively. At the time of checking it was found that one item 8 was incorrect. Caleulate
the mean and standard deviation if: (i) the wrong item is omitied (i) itis 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, B0% of these from B,
and 65% these from C perform according to specifications. What is the probability that

iy Anyone voltage regulator received by the plant will perform agcording (o
specifications
i) A voltage 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 leas 1o

he defective. The lenses are supplied in packets of 10 each. What is the probability that a
packet will contain

i) No defective lens
it} At least onc 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 |2 E )

[pO=x) |0.26 |0.25 [011 {002 {025 [011 |

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

Define standard normal distribution. Give the condition for normal approximation of
Poigson 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 telerance 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]

[243]

[5]

1}

5]

{31 -
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13,

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 Ceniral
Limit Theorerm what percentage of battery cells expected to have Average life?

1} More than 15 months (1) Less than 9 months

Define partial and multiple correlaions with examples. Write down the propertics of
partizl and muliiple correlation.

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

steel and oil viscosity. Representative data follow, with x = oil viscosity and y = wear
volume (10~ cubic millimeters).

y 240 [181 [193 [155 172 [110 113 [75 194 |

x |16 |94 [155 [200 [220 |355 [43.0 (405 |330 |

e

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 twe 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. 63, 66.1, 64.5. In the light of above data,
discuss the suggestion that the mean weight in the population is 65 gm. Use a =10.05.

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).

< = Repion » ___|
Sl Central | Fastern | Western
Purchase brand 46 33 43
Do not purchase brand | 60 45 5

14. In a postal survey of 500 households, 330 said that they thought they were being

I3

overcharped for the public services within their arca.

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
areq.

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:

-

%8| 324 36| & 57| 25| 45] 23| 37

22

B4] 56| 46| 60| 29| 49| 63| 3E&] .26] 58
60| 26| 58| 58| 29| 43| 53} 3645} 22|
52| 43| 45| 31| 45| 39| 35| 38| 30| 60
sg| 42| 54| 62| 52| 42] 65| 58] 51| 60

53| 45| 31| 53| 22| 53| S51) 52| 47| 59
Find the '
i.  Sample mean of Nuirber of passenger |
ii.” Sample Standard-deviation and Coeificient of variafion.
fil. Standard error of the sample mean.
bv.  Find the 85% and 99% confidence limit of sample mean

e

(5]

[3]

[5]

(5]

[51

[51

(8]
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1.

The mean wem_ht iass of n = 16 grinding balls aﬁar a certain lcngth, of fime in mili slurcy

©i573.42 grams: mth a standard déviation of 0.68 gram. Construct a 99% confidence

interval for the u'ue mean wz::ght boss of such gruudmn balls under the stated fﬂﬂdﬂmﬂs

. Erne.'am:s are rer.orded as below:
2 : o [ Operatora-] = Productian 3 ~
R A . L T PO e 3 RS LR S ) G it
e L Sl SRR O T Y E M AT e i
Fr ok L ETRLH B T R Sl
4 ] 16710 1"." 'I?

S

Usmg ANO‘\-’A, test whether the dl.ffetance n ave:a.ge 1:::'4::1:‘1.1.1|:rt;|"v1r}fr due to the l:hffcrmca. 5

:_u ‘operators are s:En.gE-:am Usnu 5%
. OR R AT
Tha fﬂljam'jg are the- :wcragt wc:.[ci),r IDSSES :}f' worﬂer h-::un &u: tii‘l acmdents in iﬂ
mdustna.] ;'r];mts 'bef'ure ..n[! after 2 certain snfety program v was put into Dperaton:
Before f 45 | 73] 46 ! 124 [°33.] 57°] 83 ] 34 26 [ 17 |
VU Afer J36 {60 |44 119 [ 35 [0 77028 ) 24 [ 11 ] -~
se t!te 0.03 level of s:gmfir:a.mu to test wh¢lher the safe.ty Frogram is efretnw'

13, Define cond 1d~enc:: leve] and sn;m_f' icance lcvcl A mauufacnu‘:r c]a:mer:l that at lca.'n ‘S'J‘}"u : '
. of the cables supplied to the ABC Company mnﬁﬂr,,ed 1o ;p-cc:.ﬁcauons However, the

production manager at ABC Company - wasn't’ sansﬁﬁd ~with: . the' claim “of - the

manufacturer. Hence, to test the claim, the manaper examined a sample of 250 cables

3 adPP]JC-d lzst month and fDUJ'J'I:l that 238 cables 85 per. the @ﬁc!rcaﬂorﬂ Can youconclude
Iﬂ"at tne. ;:nrud?ul::tmn HIATAgEr is nght tor doubt un the cImm uf T.]:u: men ufnciurer? {a fJ B}

" The distributior of nimber of erar paﬂe was given tn:lnw as: e

3 T.Jsmg ch1—squar- test of goudn,..ss of fit. verify Whﬂhel tsn arw.rals ml]o'n = Poisson

1::.
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Mumb=rofpages . | 275 | 138 | 15 | 72/l ¢ 1 V'
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T'hﬂ- sampi._ m langih of lifz of bu!bs from two numuame; a:s EN.I'E!" bﬂ-lcw 5
__L,_Eﬂgth of Life thﬂu;s’] : C{:-mﬂ.m?'
' B i Ty e A 0 A e
R R ;2 S00-600: . - F 0 |3 5
' ORI T T
Dt U00-B08 . T AR L
T e tgTE T cBOQAGONE 0 F AR T
200-1000 S o P o R
o - 10001100 " | 10 |-501 . ;
TO1100-1200 7 | o3 1A
i -3':"-"19'!]13**.&5!} i2.:}-13. g
13003400 . {19 | 7] 2
: T T B T A 2 :
.-";?;I:?Erﬂ.—'.lﬁ_ﬂﬂf;'“,'} g oA
i .r"."-l.'ﬁ'ﬂﬁl-I'EUﬂ':-' e e O Oy SLpta e
N b o TR I T i .
. . 1800-1900 A4 F2 ]
: {_ 1900-2000 T N
i Ceiculsts mean 'L"-ng‘h{':-“iife af bulbs fﬂ_':umpiﬁ. A end C.Dﬁ'.‘::laﬂk'-B. ’
if; Ceizuizie sample sianderd davistion and sample varianes for given dals
111} Which Company’'s bulbs are more uniform? :
& W Ve ek E
% -Fr ; s i : = ' B !
=, n. « s i6- 7 ﬂ.,: ! o

D"E.nt GI'.'Il $|:ruare d:slnhuncm_ A hur;rk_ mntalmn IDIZII mtgea u.ras thcrmnmhly thecked... : -

5 [4_3

: Fuur ‘Arained op*ratu:s w{:rk5 on pmﬂuc.lmn nf new pmﬂu:‘:. T]'.t deUL‘-fW!tj“ of the

s



Examination Control Division | programme | BE BEX BCT b oo Marks | 32

b TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERING Level BE Full Marks | 80

B.Agri
2071 Chaitra Year /Part |11/ Time 13 hrs.

Subject: - Prubablhty and Statistic (SH602)

A

Candidates are required to give their answers in their own words as far as pmx:tmahle
Attempi All gquestions.
The figures in the margin indicate Full Marks.

Necessary tables are attached herewith.

Assume suitable data if necessary.

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?

¢} 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?

Section1 | 1 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 [ 20 |
Section2 | 2 | 3 | 4 | 5 | 6 |14 | 15| 16| 17 | 18] 19

Define dependemt 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 -

Write the differences and similarities between Binominal and Ncgatwe Binominal
Distribution. [2+3]

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?
iii) At most three of the batteries with defect?

A random variable X has the following probability density function as: [5]

{kx’{d—x}’,uc x<l
fix)= h
0, otherwise

Find the value of k, using this value of k find mean and variance of distribution.

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]

i) Between 39 and 42 volts
it) 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
a =2 and B = 3. If the power plant of this city has daily capacity of 12 million kilowat
hours, what is the probability that this power supply will be inadequate on any given day?




7. 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. .

8. What do you mean by sampling distribution of a sample mean and its standard Em:" What
would be the variance of sampling distribution of mean if sample is taken from finite
population?

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

10. 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.

Mumber of twists 41 |49 |69 {65 |40 |50 |58 |57 [31 [36
Fﬂcﬂntagenfmlcmentﬁ 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.

i1} Find 99% confidence interval for the regression coefficient (i.e.slope)

11.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

(51

[3+1]

[5]
[5]

differ significantly or not at 5 percent level of significance. [5]
12. Three trained operators work on production of new product. The productivity of the
operators are recorded as below: 5]
Operators Production
| 10 | 12 | 14 | 16
2 12 111 [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?

13. Write down the steps for testing hypothesis on difference between two population
proportions for the large sample size. 5]
14. 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 §2
Not good 81 185 190 106

w.
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15. The sample of length of life of bulbs from two companies are given below:

Length of life (hours) | Company
A | B
S00-600 i0{ 3
600-700 21 8
700-800 6 | 13
800-900 g8 |12
900-1000 21 4
1000-1100 0] 35
1100-1200 2 |15
1200-1300 12 | 13
1300-1400 19| 7
1400-1500 9 7
1500-1600 i1 4
1600-1700 1 6
1700-1800 5 3
1800-1900 4 2
: 1900-2000 1 3
i) Calculate mean length of life of bulbs for compan

iii) Which company's bulbs are more uniform?
#4%

y A and company B.
i) Calculate sample standard deviation and sample variance for given data.

(8]
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v" Necessary tables are attached herewith.

¥ Assume suitable data if necessary.

1. The following are data on the breaking strength (in pounds) of 3 kinds of material: [2x3]
Material 1 | 144 |I181 |200 | 187 [ 169 (171
Material 2 | 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.
it) Calculate standard deviation and variance for each material
2. 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: [2x3]
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.
3. Write difference between binominal distribution and negative binomial distribution with
suitable examples. [2+2]
4. 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
the solar collectors to check out, what is the probability that [242+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 enginecring field. [4]
6. The breakdown voltage X of randomly chosen diode of a particular type is kmown to be
normally distributed with mean 40 and standard deviation 1.5 volts. What is the
probability that the breakdown voltage will be [6]

i) Between 39 and 42 volts
i1} At most 43 volts
iii) At least 3.9 volts

OR

If a random variable X has a function

fix) = 2 for x>0
0 forx=0

Find (i) Verify that the function is probability density function

{iipP(1<x<3)
(i) Find mean and variance




e

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

. 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.

it} Mean of sampling distribution of mean.
iii) Standard error of sampling distribution of mean.

9, The simple correlation coefficient between fertilizer (X)), seeds (X;) and productivity
(X3) are 11=0.69, r15=0.64 and r27=0.85. Calculate the partial correlation ry; ; and multiple

correlations Ry 1.

10. An article in Concrete Research presented data on compressive strength X and intrinsic
permeability Y of various concrete mixes and cures. Summary quantities are n = 14,
Ty = 572, Ty’ = 23,530, £x = 43, Ix’ =157.42 and Exy = 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,
11. The following are the breaking strength of three different brands of cables.

Brand Breaking strength
A 40 1 30| 50 | 60 | 30 | -
B 60 | 40 | 55 |65 | - | -
C 60 ] 50 | 70 | 65 | 75 | 40

Construction ANOVA table and test for the equality of the average breaking strength of

cables at a=5%

In a manufacturing company the new modemn manager is in a belief that music enhances
the productivity of workers. He made observations on & workers for a week and recorded
the production before and after the music was installed. From the data given below, can

OR

you conclude that the productivity has indeed changed due to music? (o=1%)
“ | Week without music | 219 | 205 | 226 | 198 | 209 | 216
Week with music 235 | 186 | 240 | 203 | 221 | 205

12. A rmdum-#ﬁnpleofﬁm 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 thr.re 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
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 iz superior

than first one?
15. Entrance scores of three engineering institutes is as follows:
Institutes
A 740 | 8O0 | 830 | B40 | 860 | 89O 830 | 930 | 1070
B 655 | 775 | 825 | 978 | 989 | 1025 | 950 | 980 | 1100
C B850 | 825 |[749 |B70 [ 565 | 978 925 | 950 | 1000

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

i) Which institute is good?
ii) Which institute is consistent/reliable?

[4]

[2x3)

[4]

[6]

[4]

13]

(5]

[142+243)
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. 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 1otal 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 B7 [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. Qut of 8 items chosen, using
binomial distribution, find the probability of: (i) no defective item (ii) 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

State the importance of normal distribution in engineering field with an example. [41

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 : [3]
Age of cars (Years): Z 4 6 ¥ 10

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, e



0. The simple correlation coefficient between temperature (X;), com yield (X;) and rainfall
(33) are 113 = 0.59, ry2 = 0.46 and 153 = 0.77. Calculate the partial correlation coefficient

rizs and multple cormeadan K 3.

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 8.D. of 80 hours whereas
the brand B had a mean life of 1208 hours with $.D. of 94 hours. Can the buyer be quite

certain that the two brands do differ in quality? o =

1054,

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 « = 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

11

27

18 |

25

27

29

27

23

Electrified

16

16

20

LG

20

17

13

21

17 |
j

Test the hypothesis whether elecirification exercises have any real effect on the fillering at
o = 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 school
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 2.3 1100 34 36 1180
2.6 2.7 940 29 3.0 1010

L S 22 950 3.9 4.0 1330
3.7 3.2 e | a0 35 1150
4.0 3.8 1340 | 2.1 25 940
3.5 3.6 1180 22 28 060
3.5 38 1250 34 34 1170
2.2 3.5 1040 | 36 3.0 1100
3.9 3.7 1310 2.6 1.9 860
4.0 | 3.9 1330 24 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 the analysis?

—_—

P

L L L2

[5]

(5]
[4]

6]

[2x4]

|
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b)
- E.]

b)

a)

b)

a)

Group A

Find the median, the lower and upper quartiles and the inter-quartile 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.

An 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)=0.75
Determine the probability that

i} The second component is good.

1i) At least one of component is good.

1ii) Are they independent? Verify your answer.

Define sample space, event and outcome with suitable example.

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

Test for impurities commeonly found in drinking water from p:ivate' 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?
11} At least 37
iii) Fewer than 37

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 0 ] 2 3 4+
P(x) | 0.502 | 0.385 | 0.089 [0.011 | 0.001

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

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

Define the normal distribution and standard normal distribution and its application in
engineering field.

[6]
(3]
[6]

(5]

[51

(6]

[6]

[5]



b) The Precision Scientific Instrument Company manufactures thermometers that are

supposed to give reading of (0°C at the freezing point of water. Tests o1 2 large sample
of these instrumients reveal that at the freezing point of water, some thermomelers
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)

i) - The reading is less than 1.58° ii) Above-1.23°, _ :
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.
ii) Find the probability for (0.5 <x <0.8and Y > 1.5)

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

A commission on crime 1s interested in the estimation of the proportion of erimes 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 commiited crimes in the area and
deterinine that a firearm Wwas reportedly used in 180 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.

Describe the errors of .h}rpnthesis. Explain the procedure for test of significance of pair data. [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

6. a)
b)
7. a)
b)
B. a)
b)
9. a)
b)
10, &)
b)

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 pollutants were recorded af eight
stations of the monitoring system for air pollution control located in the downtown
area of Milan, Ttaly:

Station o
" | Aquileia | Cenisio | Juvara | Liguria | Marche | Senato | Verziere | Zavattari
NO; mg /m’| 130 130 | 115 | 120 | 135 | 142 90 116
CO;mgm’| 29 [-44 | 36 | 41 33 | 57 48 | 73

i) Show the relationship between NO, and CO; by graphical method
ity Compute the coreelation eoefficient between NO, and CO;
1ii) Explain the relationship between NO; and CO,

dde
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(6]
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