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Assume suitable data if necessary.

a) What are the merits and demerits of the Arithmetic mean?

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.

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%
respectively. What is the probability that a randomly selected message is spam? If the
randomly chosen message is spam, what is the probability it come into account #2?

The number of meteors found by a radar system in any 30-second interval under specified

conditions averages 1.81. Assume the meteors appear randomly and independently.

a) What is the probability that no meteors are 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 most three meteors in two minutes of
observation? '

a) What are the parameters used in Negative binomial distribution?

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?

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.

The distribution of marks obtained in examination is normal. 44% of the candidates get
marks below 61 and 4% of the candidates got marks above 80.

a) What are the mean and standard deviation of the distribution?
b) Find the percentage of the candidates who got marks above 65.
A population consists of four numbers: 1, 4, 8 and 11.

a) Write down all possible sample size of 2 with replacement.

b) Find population mean and population standard deviation.

c) 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.

9. Define correlation and regression analysis. Write down any four properties of the

correlation and regression coefficient each.
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10. The following table shows the corresponding values of three variablesX;, X3 X3.

X, [3]5]6]9]12]15
X, [17]11| 8 [5[3[2
X, | 90|73 | 5645[30] 13

a) Fit the linear multiple regression equation of XzonX andX,

b) Estimate the value of Xs 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, random 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 91 72
77 81 77
67 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 90
Average 15 45 10 70
High S 10 25 | 40
Total 80 70 50 | 200

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

14. From a lot of units produced by Machine A, a sample of 500 is drawn and tested for a
quality characteristic. It is found that 16 units are not 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 o = 1%,

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

7110(12/4(8[7|3|8] 5 |12[11[3[8]|1]1
13110 4 [4]|S5(5]|817| 713 ]2]|3[8]13}1
711713 14|5]513|1)27)10] 4 ]%Z|7[11]8

3) 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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Describe the difference between mean, median and mode with suitable 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. If 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%, $7% and 99% non-defective chips.

"If & randomly chosen chips is found to be non-defective, what is the probability that it

comes from. [6]
(i) First Machine

(ii) Second mmachine

(iii) Third machine

Define and compare Binomial and Negative Binomial distribution with similarity and
differences. [51

For the cz:%'e of the thin copper wire, suppose that the number of flaws follows a Poisson
distribution with a mean of 2.3 flaws per millimetex. Determine the probability of (i)
Exactly 2 flaws in 1 millimeter of wire;(ii) At feast 2 flaws in 1 millireter of wire; (i1} At
most 2 flaws in | millimeter of wire. :

[51

A continuous random variable X has probability density function defined as follows. I5]

9
f(x) = {k e Fforf < x<w
0, Otherwise

(i} Find the value of constant k.
(ii)Mean and the distribution function of X

An industrial engineer has found that the standard household light 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 usefut life (i) In excess of 300 hours (if) Between 196G
aind 270 hours (iii) Not exceeding 260 hours? (51

A population consists of four numbers 5,9,13,17. (5]
a) Write down all possible sample of size two without replacement.

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

¢} Calculate the standard ervor of sample mean.

If the resistance of resistors provided by a supplier follow Normal distribution with mean

23 Ohm and standard deviation of 5 Ohm. Ina random sample of 40 such resistors, find

the probability that the mean resistance of these sample 15 5]
(i) More than 26 Ohm

(i) Between 23.8 to 25.6 Ohm

(i#) Less than 23.4 Ohm




9. Aﬁi'andom_ séfnple of 12 fe_t_:ords gives the average of 163.99 minutes with standard : :
~ deviation of 3.043 minutes. Find the 95% confidence limits for population mean if '
population consists of 100 units. ' : ' 53

10. The foliowing data-are coded observations on the yield of a chemical process using 3
batches of raw material selected randomly: C _

Bach: | - " Yiely | | |
L_ 197 156 [84]79 |8als7 | o
O 1104196 |73]68 88192 |
U (1593440831281 7.9( 116 | |
Construct ANOVA table and test for the equaiity'of the average yields of three batches of o
raw materials af a'= 5%. o e - I5) s
~LLTn an eXperiment to study the dependéence. of hypertension. on smoking habiis.,- the o
foIIow'ingata were taken on 18_{_} individuals; | o o _
' e L 'Nonsmo'kers ' Moderate smokers | Heavy smokers | - o
Hypefténsiou a2l 13 130 _ - I. !
[ No hypertension 48 __2,6 - e I - ;
Test the hypothesis that the presence or absence of hypfrrten_Sion ‘is independent of - P "f
smoking habits. Usc a 0.05 level of significance, - SO - : 51, ll P
12, Write down the fundamerital steps’ of test of significance of difference of proportion of
~. Suceess for large samples. L ' S 1Y '
S 13.A study was done or a dies‘el-_poWered_-Iightnduty'pic'kup truck 1o see -it. humidity. _ :
. Measurements. were taken at different times with, varying experimental conditions. The N
df;xtaarcasfollowSt-j_.f-_ e R s [5] [
| Nitrous oxide (¥) | 0.90 | 0.91 | 0.96 | 0.89° 100| 1101 115 1,03 | 0.77 1_.07—f. | S
[ Humidity ) . | 72.4 {41.6343 | 351 | 10.7 ]_1__2-.9'.' 83 201 2(200]
a)- Fit'a;.straight_ line to the given data by the Iricthod of least squares and use 1tlo pedict .
the estimated amqunt'of nitrows DXide-fqr 50% humidity, ~ 0 . B
~ b) Find 95% confidence intefval for slope of line . L . _
14, Define Kazl Pearson Correlation co'efﬁcient and. write. down '_the'b'asi'c. pf(jper'tie's of it, i
~ Also define and ix;terpret_e the coefficient of determination, o {5]-
15. From the following records of randomly chosen day of a departmental store in millions of o l‘%*
~ rupees. Use scientific caleulator to compute the required sums. Also compute following
- measures by'I_Jsing__the_suitablé's_tatisticaj formutlae, o T :

8

sates |75 [ 96 80 [ 72 [ 53 71 | 86 72 | 79
198177184170 961858494 71
89192 17588178183 06| g7 71 | &
N 66197176164 {77 89173 (75185 5
c 28 ]ssloo (7] s 93 | 67 | 64 l :
| L 194177166162 | 921565882 |7s] P
(@ Séinple mean and sample standard deviation, _ ;fj _
(i) Testthe consistency of the sales. ' :}g
() Also find the 95% confidence limit of sales, i
| R '._.a&#*
P
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‘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:
34,42,66,40,59,36?41,35,36,62,43,30,43,32,44,58,53,50,48 and 38. [2+4]

2. Describe addition and multiplication law of probability. A problem 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 _ [3+3]
(i) The problem will be solved.
(ii) Only one of them can solve the problem.
(iii) None of them will solve the problem.

et
-

3. Define Poisson distribution with example. Discuss the properties of Poisson distribution.  [3+2]

4. From the past record, there is small chance of 1 in 500 will die due to certein disease? If
200 patients were admitted in 2 certain Hospital. Use suitable probability distribution fo
calculate the probability that - 18]
{i) No one will die from the disease.
(ii) Exactly one patient will die.
(ii1) At least two of them will die.

5. Tn a certain city the daily consumption of water (in millions of gallons) follows
approximately a gamma distribution with o, =2 and p=3.If the daily capacity of this ¢ity is
9 million gallons of water, show that the probability that on any given day the water
supply is inadequate is 4. £5]
6. The breakdown voltage x of randomly chosen diode of a particular type is known to be
normally distributed with mean 40 and standard deviation 1.5 volts. What is the

probability that the breakdown voltage will be [5)
(i) Between 39 and 42 voltage.
(ii) At most 43 volts.
(iii) At least 39 volts.
7. From the population of size 5 as:22, 23, 24,25 and 26. [5]

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.

8, 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 for a random sample of 100 customers. What is the probability
that sample mean will be (i) Less than 177 seconds; (i) Between 175 and 178 seconds?

(iif) More than 178 seconds. (5

9. Describe the procedure of test of significance between two means for small samples. [5]







10.

11.

12.

13,

14.

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 20612328129 - | =
B l2s5|32]30[21]29
C 23128 |35[18,26] 238
D j15121419725132130

Is there 2 sigiﬁﬁcance difference in the performance of salesmen?

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. Tn 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.

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 economic condition.

Economic condition after graduation Intelligence in BE
| . Excellent | Good | Mediccre | Duil
Good 48 199 | 181 §2
Not good 81 185 1190 | 106

A sample of 10 Valués of three variance X(,%5 and X3 were obtained as

IX=101  XXp=20 >2X=30 E}(%:ZO | ’2};%:20 Z“x%:go

N=6 | 3 3%=10 | FXi3Xs=15 | 2X 2. X564 - -
Find (i) Partiat correlation between X and X; eliminating effect of X».

(ii) Multiple correction between Xy, X3 and X; assuming X, as dependent.

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

X|18110]9 |10]21112{219
v |38 |34]29148 (2429|2849

(5]

5] -

51

5]

51




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 experimental conditions. The data are as follows: 18]
| | Temperature X | Nitrous oxideY "
763 | . 090
703 -1 por .
' 77.1 096
§8.0 0.89
79.0 100
674 | 110
668 .| LIS "
769 | 103
ma_ b om
6727 | 1e7
68 | 107
866 | 094
769 110
863 L LI
860 | 10
63 091
79 | os7
N Y
866 | osm
00 | aes

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

e
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1, 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, 43,30,43, 32, 44, 58, 53, 50,
48 and 38. Interpret the diagram. r61

2. Define mutually exclusive and independent events. Ina bolt factory, machines A, B and
C manufacture respectively 25%, 35% and 40% of the total production, Among their total
output, 95%, 94% and 7% are found to be of good guality 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? N [6]

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

4. During a laboratory experiment , the average qumber of radio active particles passing
through a counter in miilliseconds 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.

s A continuous random variable X has probability densily function defined as follows. | i5]

f(x)z{k& forD<x <1

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

6. The breakdown voltage X of a randomly chosen diode of particular type is known to be
normally distributed with mean 40 volts and standard deviation of 1.5 volts. {5}

a) Whatisthe probability that the vreak down voltage will be between 40 and 42 volts?
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. {51

8. Define patameter and sample statistics. From the population of size 5 as: 22,23,24,25 and
26.

a) Listoutall 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

systematic 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 is significant. _

Rock specimen al il 1K v v VI VIl VI IX X

wt.(gram) Scale- | 11.23 | 1436 | 833 | 10.50 2342 19.15 | 1347 | 647 | 1240 19.38
A .

{ Scale- | 1127 | 1441 835 | 10.52 2341 | 917 | 13.52 | 646 | 1245 1935 |
. 1l ‘ '

10, The following table shows the lives in hours of four batches of electric lamps.

Batches | Lives of electric lamps

1 1600 1610 | 1650 | 1680 | 1700
2 {1580 1640 | 1640 | 1700 | 1750
|3 [1460]1550] 1600|1620 | 1640 ]

Perfoim the suitable inferential statistics to test whether the different batches of light
bulbs have same mean or not at 5% level of significant.

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

Kiln |  Quality of brick —‘
High | average | poor
Al | o |13l
B 47 123 34
| c | 58 | 98 | 64 |

" 12. Describing the types of errors in hypothesis testing. Write down the steps for testing

hypothesis of population proportion for a large sample size.

13. A family income (Rs’0000) and expenditure (RS°000) survey result the following data.

Expenditurconfood | 5 | 718 |9 | 11
Annul income 25140(30150(25
Family Size 312141511

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 membets. '

{51

15

{3}

3l

Bl




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

Change in flow of vehicles (x)

28136115][1¢9

24 | 18 |25 140

63

12

16

21

Change in level of air pollution (y)

22126115118

21117721 [ 31

52

8

17

20

a} Make a scatter plot for the given result.

b) Fit a straight line by the method of least squares.

¢) Find the change in the level of air pollﬂtiori when the change in the flow of vehicles is

30%.

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 arc listed in the
followmg table for 12 recent and consecutlve years.

Acid Rain: Sulfate Deposited (kg/lectare)

Year | Location ] (P) Lacation II (Q) Location Il (R)
1 11194 13.09 7.96
2 11128 10.88 12.84
3 {1038 12.19 7.38
14 (800 10.75 726
15 1212 1721 10.12
6 |13.5 1161 9.02
7 11055 10.53 7.78
g8 |98 12.50 870
9 11127 9.94 10.50
10 1168 9.71 15.59
1|17 937 10.54
12 1720 13.87 13.64

Find sample mean, sample standard dev;auon and coefficient of variation for sulfate
deposits of each location. lee your conclusion about variability and uniformity from the

analysis.

LE 2
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Define five number summaries of data. Prepare the box-plot for the following data of daily
registration of workers in the construction site, 34, 42, 66, 40, 39, 36, 41, 35, 36, 62, 43, 30, 43,
32,44, 58,53, 50, 48 and 38.

State Bayes” Theorem. In a boli factory, machines A, B and C manufacture respectively 25%,
35% and 40% of the total population. Among their total cutput, 5%, 4% and 2% are found to be
defective bolts. If a bolt drawn from the tatal produet is found to be defective,

a) What is the probability that it was manufactured by A?

b)  What s the probability that it was manufactured by B?

¢) What is the probability that it was manufactured by C?

d) Which machine seems most likely to produce the defective bolts?

Discuss the poisson distribution as limit care of binomial distribution. In a certain factory turning
gut razor blades there is a small chance 1/500 for any blade to be defective. The blades are
supplied in packets of 50. Use suitable probability distribution to calculate the approximate
number of packets containing in of 10,000 packets.

a) no defective b) One defective and ¢} Two defective
What are the parameters used in Poisson distribution? A manufacturer of pins knows that on the

average 3 on 100 of its production js defective. He sells pins in boxes of 100 and guarantees that
not more than 2 pins will be defective, What is the probability that a box selected at random

(i} will meet the guaranteed quality? (ii) will not meet the guaranteed quality?

Define the normal distribution and standard normal distribution. Under what condition blnomla]
distribution follows normal distribution.

Deseribe the conditions for the probability density function. The length of time (in minutes) that a
certain lady speaks on the telephone is found to be random phenomenon, with a probability
function specified by the probability density function f{x) as g

-x%/f3
f(K):{Af: foerO}

0 elsewhere

Find value of A. What is the probability that the number of minutes that she will take over the
phone is

a} more than 10 minutes b) less than 5 minutes and

¢} betweén 5 and 10 minutes, '

A population of the four numbers 3, 6, 9, 12,

a) Write down all possible sample size of two without replacement.

b) Verify population mean is equal to the mean of sample mean.

¢} Caloulate the standard error of the sample distribution of sample mean,

State Central Limit Theorem and write any two applications of it, The {ifetime of a certain brand
of an electric bulb may be considered a random variable with mean 1200 hours and standard
deviation 250 hours. find the probabitity that average lifetime of 60 bulbs

a) exceed 1400 hours b} is between 1100 hours and 1300 hours

¢) s less than 1100 hours

(6]

(6]

151

[5]

[5]

13}

[l

(5]
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ker-hours due to accidents in 10 industria)

Before T 45173 [ 26 | 124 33 157 18 34 | 36 7
After | 36 [ 60 |44 [ 119 8157729 24T
Use & =0.05 o test whether the safety program is effective,

10. From a random sample of 60 buses, Montreal’s mass-transit office hag caleulated the mean

number of passengers per kin to be 4.1. From previous studies, the population standard deviatiop
1s known to be 1.2 passengers per km.

a) Find the standard error of the mean, {Assume tha
b) Construct a 95 percent confidence interval for th
population.

tthe bus fleet is very large.)
€ mean number of passengers per Km for the

1. The information obtained during rapid assessment afier earthquake about damage grade with
respect to structyre of building. Test whether there exist any association between damage grade
with structure of bailding at 10% level of significant. [x? value of 6 d.f=12.592]

—_.'-._———_._-—__

e — T

——— .

12. Rick Douglas, the new manager of food Barn, is interested in the percentage of customers who are
tofally satisfied with the store, The previous manager had 86 percent of the customers totally
satisfied and Rick claims the same is true today. Rick sam

pled 187 customers and found 157 were
totally satisfied. At the S percent significance level, is there evidence that Rick’s claim is val il?

£3. The study was done to study the ambient tem

chemical plant, Following table reprosent the dat
plant.

Temperature (F) 2% ?2?_!" 58 | 31 T 60 | 3¢ ?ZF".’
Electiic power (BTU) | 250 | 283 3201295 | 265 [ 298 | 267 | 321 |
Fit a simple regression line, assuming that the relationship between then ;

the power consuraption for an ambient temperature of 65°F.

t4. Define Karl Pearson Co
the basie properties of it.

s linear, Also, predict
rrelation coefficient and its coefficient of determination and write down

I3. Following data revels the 27 sample of paired data
- scientific caloulator o compute the required sums. Al
suitable statistical formulae.

(X, Y) measured in the suitable units, Use
56 compute following measures by using the

a) Szimp le Average of both variables X and Y.
b) Sample standard deviation of both the variables X and Y
¢} Which series is more uniformity as regard fo the variability of the data?

Ekk

{51

{51

[5]

5]

{51

(51

18]
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What is disparsion? Explain what do you understand by absolute and relative measures of
dipersion. The marks distribution of 100 students of a college is as follows:

Marks 10-20 1 20-40 | 40-70 | 70-90 | 90-100 |
No of students | 15 {20 |30 }20 115 |

Find the mean, median and standard deviation on of given distribution.

By examining the chest x-ray, the probability that T.B is detected when a person is
actually suffering from it is 0.99. The probability that the doctor diagnoses incorrectly
that a person has TB, on the basis of the x-ray is 0.001. In a certain city, 1 in 10000
persons suffer from TB. A person selected at random is diagnosed to have TB. What is
the probability that person has actually TB?

. Define hypergeometric distribution with an example. Describe the conditions for the

binomial approximation to hypergeometric distribution.

An instructor of a statistics class is planning to interview a sample of n = 10 students who
are randomly selected from the class. The class has a total 30 students, copsisting of 20
male and female students.

i) Determine the probability mass function of the qumber of female students in the
sample. -

ii) Find the probability that at least students is in sample.

iii) Find mean and variance for female students.

Define standard norma! distribution. Give the condition for normal approximation to
binomial distribution.
Time taken to boot a computer is a continuous random variable x having pdf:
=kx(1-x),0<x1
) _ 0, otherwise
Find ) E(x)
i) P(0.25 < x<0.5)

Define parameter and statistic with examples. Explain the central limit theorem.

8. A population consists of the four numbers 5, 6,9, 12.

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,

What assumptions are of paired t-test? Write the process of paired t-test.

(6]

[6]

[2+3]
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10. Four brands of flashlight batteries are to be compared by testing each brand in five
flashlights. Twenty flashlights are randomly selected and divided randomly into four
groups of five flashlights each. Then each group of flashlights uses a different brand of

battery. The lifetimes of the batteries, to the nearest hour, are as follows;

Brand A | Brand B | Brand C
42 36 28

28 36 38 .

24 32 . 128 T
20 39 32

30 31 2%

At the 5% significance level, does there appear to be a significance difference in mean
lifetime among the four brands of batteries,

11. Define type I and II error. A manufacturer claimed that at least 95% of the pumps
supplied to the ABC Company confirmed to specifications. However, the production
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 pumps supplied last month and
found that 228 pumps as per the specifications. Can you conclude that the production

manager is right to doubt on the claim of the manufacturer? (o = 0.01)
12. Describe the hypothesis testing procedure of Chi-square test of independent for 2x2 table,

13. A computer operator is interested to know data rate of internet users dependents upon the
band width, the following result were gathered by the operator:

Band Width | 17135 |41/19{25{201 10115
Datarate (47 | 6468|5060 (55|30 |33

‘1) Is there any association between band width and data rate?
‘i) Fit the regression model to describe the given data and also interpret the estimated
regression coefficient,
ifi} Compute the band width when data rate is 62,

14, Define correlation and regression with examples. Write down the properties of correlation
coefficient.

15. Randomly sampled 60 TU graduated BEs, half of whom majored in civil Engineering and
half in Computer Engineering. From cach, the highest salary offer (inchiding benefits) is
stated in following table:

[ Satary of Civil Engineering ] Salary of Computer Engineering Graduates

| 61,228 86,792 68,421 73,361
51,836 75,155 56,276 36,956
20,620 65,948 47,510 63,627
73,356 29,392 28,925 _ 71,069
84,186 96,382 78,704 40,203
79,782 80,644 62,553 97,097
29,523 51,389 81,931 49,442
80,645 61,955 30,867 75,188
76,125 63,573 49,091 59,854
62,531 56,276 48,843 79,816
77,073 47,510 79,782 51,943
36,705 58,925 29,523 35,272
70,286 78,704 80,645 60,631
63,196 62,553 76,125 63,567
64,358 36,956 62,531 69,423

i) Which of these groups shows consistency on the basis of salary offer?
ii} Find standard deviation of difference of average salaries of two groups.

¥k
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Candidates are required to give their answers in their own words as far as practicable.
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Necessary tables are attacked herewith,

Assume suitable data if necessary.

The number of minutes that & persoi had to wait for the bus.to work on 13 working dajrs '

are: 1,10, 13,12,8,2, 6,9,17,30,5,4 and 15

a) Find the values constituting the 5 - number summary.
b) Constructa box ploi. :

Worldlink, an internet service provider of Nepal buys, signal routers from three countries.
Tt buys 22% of routers from America, 38% from India apd 40% from China. It is found
that 3% of routers from America, 4% of routers from India and 5% of routers from China
are defective. If a customer buys-one of these routers, what is the probability that

a) Itis defective o :

p) If the router is defective, it is fromi China.

3. Compare Binomial and Negative Binomial Distributions.

Tn a busy road of Kathmandu there were 500 vehicles passing from 8 AMto 6 P T 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 : '

‘a) No vehicle enter in one way

b) One vehicle enter in one way

¢) Atleastone vehicle enter in one way
d) Atmost2 vehicle enter in-one way

Define continuous random variable, Write the importance of Normal distribution with its

area property. _
A random variable X has the probability density function f{x} as
_ 2 | -
f(x)=4{kx e ¥ ,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.
Explain the foilowing terms with suitable exampic

a) Parameters '

'b) Statistics
~¢) Standard error of statistics

To iltustrate that the mean of random sample is an unbiased estimate of the mean of the
population, consider five slips of paper mumbered 3, 6,9, 12, 15, '

ay List all poss'ible samples of size 3 that can be faken without replacement from thi
finite population. : ' '

~b) Caleulate the mean of each of the samples listed ia

¢) Verify that the sample mean i5 a0 unbiased estimate of the population mean

o Examinatidn Control Division ‘Efggramme' B G | P Marks _
' - 2078 Bhadra ' i_Year!Part# Wit \Time Eih_r_g._ 1
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9. The.rasponse time in milliscconds was determined for three diﬁ'érent_ types of circuits in
-an el_ectronic calculator, The results are shown in the fnllowing table, .

.| Cireuit Type' - _ . Response S _ ,

- A 19 22 20 ' 18 ' 25
B 20 21 33 : 27 4
c_ 16 15 18 .26 47

Using o= 0.01, test the hypothesis that the three circuit types have the same response
' 151

- time. (Fog,2,12%693  Foor3,12=6.70)

1. Define Hypdthesis and Write down the steps involve in the test of significance of

 difference of mean of large population.

1L Four hundred eniployees of Nepal Telecom are classified according to their level and
decisions. Do you agree with the statement that decisions vary acoording to level of
employee? Test at 5% level of significance; ' :

Decisions | Sr. Officer | Officer | Jr. Officer | Total
Quick .66 80 - 70 210 .
Slow . 40 80 S0 - 190
Total - 140 140 160 - 400

12. Consider the case of Phagmaceutical Manufacturing Company testing two new

compounds intended to reduce blood-pressure level. The compounds gre administered

- two different sets of laboratory animals. In groups A, 71 out of 100 apimal 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 0.05 levels whether there is 4 difference between the efficiencies of these two drugs.

13. A sample of 10 values of the variables X1, X2 aud X3 were obiained as -

X =10 | TX=20 | 3X,=130
St =20 XS =68 [ IXE=170 | -
DX %=10 1 3K K =15 { Sol,Xs=64 | -

" Find Partial correiation between X2 and X3 eliminating the effect of X1 also interpret

coefficient of partial determination.

14. Fires and Acres Burned. Find the best predicted value of number of acres burned given
that there were 80 fires : S

Fires 173 16915848184 | 621 571 45
Acresbumed | 62 { 721191271 50 '_1.6 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. ' :

717 727 653 637 660 693 679 682 724 642 704 695

704 652 664 702 661 720 695 670 656 718 660 648
683 723 7I0 680 684 705 681 748 697 703 660 722

662 709 - 683 705 678 674 656 667 683 691 750 685

Find the

a) Sample mean of the distribution. - -

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?

Sk
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Necessary tables are attached herewith.

Assume suitable data if necessary.

An invesior buys Rs, 12000 wosth of shares in a company each month. During the 1% five

months he bovight 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? o o

Define conditional probability. Two sefs of candidates are competing 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 infroducing a new
product is 0.8 and the corresponding probability if the second set win is 0.3. What is the - -
- . 161

probability that the product will be introduced? "

What is the difference between Binomial distribution and Poisson distribution? Explain -

under what coudition Poisson distribution approximate to binor_nial distribution.

An office switchboard receives telephone calls at a rate of 3 calls per minute on an
average. Find the probability of receiving (2) no calls in one minute interval;

(b) at least 3 calls in a one minute interval; o

(c) at most 2 calls in 2 five minute interval

A continuous random variable X has following probability density function

£(x) = Z(HX % _Oﬁxsl |
0,  otherwise

a) Find mean and standard deviation of X
b). Eind P (- o <X <0) .

Define Normal distributiori_. Highhght the important properties of Normal Dist';'ibution. .'

7. A population consists of five numbers: 2,4, 6, 8 and 10.

a) Write down all possible samples of size two with SWOR. -
b) Calculate mean and the variance of population.

_¢) Prove that sample mean is unbiased estimator of population mean.

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? B

The mean of a 200 samples of observations from a normal population with a standard -

deviation 5 cm i§ 25 ci.

. a) Estimate the population mean with 95% confidence

b) Estimate the populatien mean with 95% confidence, changing the population standard '

deviation to 2.5 cm.

@]

s
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10..Shyars and Co. produces three varieties of products; Deluxe, Fine and Otdinary. A recent

- ‘market survey is conducted: for preference of products, The preference was found as.

- follow: - - o L
- ' | Product | Preference
{ Deluxe I5 114 71 19 118 1
Fine -~ | 17 1712 20 [ 16
Ordinaty | 16 18 | 16| 17 |

. Is there a significant difference irg' the préfc;r_e:;ce Qf p_réduc_ts? Use ANOVA fest, and
o =5%. " ' ' e o ' '

1. Define chi-square distribution. From the-ﬁ_ﬁ!l{){ving data can you conchude that there is
association between the purchase of brand and geographical region? (Use 5% Iej.r_el of

significance) - :
: 5 Region-
C Y " ) Central | Eastern | Western
Purchasebrand = 46 1 55 | 45
_Do not purchase brand | 60 45 .55

12, Define cdﬂﬁden;:e level. The developer has claimed that at least 98% of the sofiware .
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
001 “ - T - e

determination and state 1ts use in analysis of data.
T ?

14.The following -data gives the experience of machine operators in years and their
petformance as given by the humber of géod parts turned out per 100 pieces. -

Experience (X) | 16 [12 181413710 5 I'12 o

| Performance (Y) { 87 {8818 |68 [ 73 80 1 75 | 83

- @) Fit the regression equation of performance ritings 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 rein, measurements of sulfate deposits (kg/hectare) are
- - recorded for different locations of the Eastern Terai of Nepal. The results are listed in the

following table for 15 recent and consecutive years:
~ Acid Rain: Sulfate Deposited (kg/hectare)

Year { Location | (x) | Location 2.(y) | Laocation 3 {z)
1 11.94 1369 7.96
2 1128 . | - 1088 | 1284
3 18,38 12.19 738
4 3.00 1075 ). 726 .
5 12.12 . -17.21 ' 10,12
6 10,27 1626 - "1 889"
7 14.80 - 1549 ' 11.60
8 13.52 11.61 ' 8.02
g - 1{.55 1053 778
10 9.81 1250 ~8.70
11 11.27 9.94 - 10.50
12 1202 11.21 . 995
13 11.68 071 15,59
14 11,77 - 837 -10.54
15 17.29 13.87. -13.64

8) Find sample mean, sample standard deviation and coefficient of variation for Sulfate
~ deposits of each location. _ C - : -
- b) Give your conclusion aboyt variability and uniformity from the analysis.

ik

S

5]
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13. Describe about the correlation coefficients and their properties. Define coefficient of
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 observation 30 was entered as 13. Then find corrected mean and standard deviation of

" 10.

time spent by the students on social media during college hours. U ()
Define mutnally exclusive and independent events. An insurance cormpany insured 2000

Civil engineers, 4000 Electrical engineers and 6000 ‘Mechanical engineers. The
probability of an accident involving Civil engineer, Flectrical engineer and Mechanical

. engineer during their jobs is 0.01, 0.03 and 0.15 tespectively. One’ of the insured

engineers meets with an accident. What is the probability that he is civil Engineer? 161
. What are the echaracteristics of Binomial Distribution and how does it differ from:

. Hypergeometric Distribution? _ o S . (51
. {f' the probability that an individual suffers a bad seaction fom a certam -imjection 15
", 0.001, determine the probability that out of 2000 individuals S .

a). Exactly 3, individuals will suffer bad reaction ) :
b) More than2, tndividuals will suffer bad reaction . _ sl
f juner diameter of a rod follow Normal Distribution. I 7% of the rod has fmer diemeter

less than 35 mm and 89% of rod has inner diameter fewer than 63 mm. Find the mean and:

the standard deviation of diameter of rods. ' . 8

Find the mean and variange of the probability density function given by | :

N PPN - '
= 12%%(1~x);, 0sx%1
.' ' 0 otherwise | o 51

Define Standard error and explain its importance it inferential statistics and write down -

the formula of standard error of sample mean and sample propertion. ' (51

A population consists of live numbers 4, 8, 12, 16 and 20. X 3 random sample of size 2 is
* drawn without replacement. : ' [53

a) Find the population mean and population standard deviation.

'b) List the all possible sample and find their sample mean.

¢) Show the mean of sample mean is equal o the population rmean.

d) Find the standard error of sample mean. § _

Write the process of test of significance of difference of two means for large samples. {51

The sales figure of an item in six shops befors and after and advertisement is given as:

Bofore | 53 |28 | 31 {4850 |52
After 158129130]55]5% 45 |
Test whether the advertisement was effective at 5% level of significance? 51

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

Attempt AK questions. _ .
The figures in the margin indicate Full Marks.
Necessary tables are attached hierewith.
Assume suitable data if necessary.

A, professor of statistics, in his class with 20 students, had conducted a survey about ime

spent by students on social media, during college hours, and found average time of 20
minutes and standard deviation of 5 minutes. In subsequent verification, it was found that

{t-value for 5 degree of freedom = 2.571)

£t e ah T
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11. Dyson Company in Berlin plans fo '.producc a new .hair product 'known a5 Dysont

Supersonic. The suppliers for the company are company A and Company B found that
Yo and 2% defective of 200 and 300 jtems respectively. Arrange appropriate hypothesis -

testing 1o investigate whether Company B is better by using a 0.05 level of significance.

. as . _Intelligence in BE e
Economic Condition after graduation T Gﬁ Medioore T Touli
Good 48 1991 181 | 82 }
Average 8 1 731 65 189}
Below average 86 51 51 84 |
Notgood - TR T As5 T ien T ies

13. What are the two regression coefficients andwhatdo they presznt‘? Wrife the properties

ofreg:e’ssioncocfﬁcients.- o T e I . -
- 14. Listed below are circumference (in feet) ang height (in' feet) of trees in Marshall.

Minnesota (base on data from “Tree Measurement” by Stenley Rice, American Biology

Teacher Vol 61, No%) - ... . .- L '
X(cir) | 1.8 | 157 1.8 [ 24151131 55151 | 831
Yty 121.033.5]2461407 {73.2 {244 | 404} 453|535 |
2) Tsthere a comelation exist? © D PSR
‘b} Explain this correlation,

+ 15. The scores of randomly selected 32 ﬁud’mﬁs._ of two g%oups on Pmbaﬁili‘ry_‘ and Statistics. .+

Coare; | Y
' " Group ' A* ! Group'B" j S
1 30437113137]56] 74150 43
(45 91134039 2a 55351
Toi s 13;_' '.2-4. 73 b 321 45 ;.'5:9_' - ;
32132( 2414047 36 3432
138145137]38 40153 [s5Fis}
13313214632 { 32 [axta0 32
461218321 alarisztbisfentl.
145116143132 60f3a k3848
a)- Which gro'up-isbest? R .
b} Which group is more consistert? -

) Fodstandaderor of difforence of heirmeans. [3+342]
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- .-
weak points of yarious measures of Central tendency. From the

folloﬁg_ing-_-‘frcqu_cncy distribution find the range of income of middle 70% of the

. emplo ees and the median income. Also find mean deviation from meaz. {6l
' : 500-600 700-800 800-900 000-1000 |
No. of employees ~ 200 ﬂ o

2. Distiﬁéqﬁirbetween absolute and relat

FIVEn

3, If we'thefol

fe
LS +2%),25%

A. A raridom variable X has followin obability function.
X 2. | -l 0 11 2 3
4P TK [ 0d 0.2 2k 3k 0.1
1) “Find the valug of K. . : .
i) Find Mean and Varance, . 6]

Lelow, state whi

owing probability density ﬁ:pt_:tion.

N 0, otherwise _
Find the value of K and mean and variance of random variable X.

ive measures of dispersion. The nuning capacity
B3]

and why? 5
—T 295|300 |
' 208 - 295 ;

ch is more consistent

<4

5. Durmg one stage in the manufacture of integrated circuit chips, a coating must be applied.

I£70% of chips receive a thick enough coating, find the probability that among 15 chips
(i) af least 12 witl have thick enough coatings; (i) at most 3 will have thick enough

coaﬁi‘égs; (jii) exactly 10

will have thick enough coatings. {5]

6. In anonnal diétribut:idn'-?«‘l%-of fhe {tems are under 45 and 8% are over 64. Find the mean

a:;dé?.:_tandard deviation of distribution. (Given, Zoa=14, Z0.15=0.5) R Y
7. Descnbe the afclivantiéges of 'sample surveys over complete epumeration? 16}

L]

Nepa,l Blectricfiiy A_uihdr’_itY wishes to estimate the average electric bills for the month of
October for single family homes 1y Kathmandu, Based on similar stadies in other cities

theftandard deviation is

assumed to be Rs. 150. The NEA wants to estimate the average.

Biligﬁfor QOctober stch that erior witl not deviate by Rs. 15 with 90% confidence. What

sample size 18 needed? -

2. What are the assumptions for the t-test? Describe the procedurs of test of Sigﬁzit”scancc
between two means for small sample. : {5]

i s,




9. A research company has designed three different systems to clean up oil spills. The
following table contains the results, measured by how much surface 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.

SystemA | 55 60 63 56 59 55
System B 57 33 64 49 62 -
System C 66 52 61 57 - -

10. Test of the fidelity and selectivity of 190 digital radio receivers produced the results

~ shaowm in the following table.

Fidelity
:.'_:._; B Low’ Average High
|- Selectivity | Low 6 12 | 32
- Average 33 61 | 13
High | 13 15 3 0

Use a=0.05and x* = 5.991 to test whether there is relationship between fidelity and
selectivity. - : _
11. Define Hypothesis, and write down the steps involve in the test of significance of
_ diffefence of proportion. - R L
12.1In 1990, 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 stmple random
nple of 1520 current job applicants results in'58 failure. Does. the result snggest that

_ ":‘f':'.'l:few:erjob:_'af)pli_cants nowuse drugs? _
~13. Fit the regression line of yield of crop (000 tones) on amount of vainfll {(mm) and
- amount of fertilizers used (kg). Also. estimate the yield of crop for the vear in which
.. rainfall is 13 mm and fertilizer used is 9 ke. _ o

Yield | 4 3 7T 9 3 5
Rainfall 3 4 1 6 3 12 1§
Fertilizer 4 10 14 | 20 24 30

14. The following data gives the experience of machine ‘operators in yeass and t_heif '

erformance as given by the number of good parts tumed out per 100 pieces.
Experience (X) 16 12 18 4 3 10 5 12
Performance (Y) | 87 | 88 | 89 | 68 | 78 | 80 | 75 | 3

a) Fit the regression equation of performance rating on experience and estimate the
probable performance of an operator had 8 years experience.
'b) Determine coefficient of determination and interpret it.

15. List Five Number summary and prepare the box plot for nunibers of guest registered each
- _0of 60 randomly selected days.

108 | o4 | 188.] 116 | 165 | 181 | 106 1 133 T 176 1 110

169 | 134 4 129 105 85 124 119. | 165 i53 135

105 | 180 105 91 | 117 [ 148 |783%{ 96 | 101.:| 123

| 128 | 143 136 | - 99 169 | 133 89 S0 |17 | 144

151 168 103 116 106 | 107 179 113 172 120

178 183 89 94 &7 120 | 154 159 103 139

ek )

[5]

[6]
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v Attempt Al questions. _ S

V' The figures in the margin indicate Full Marks.

v Necessary tables are attached herewith.

v Assume suitable data if necessary.

1. Defirie measures of central tendency and measures of variance, Following data gives the

distribution of marks of 50 stadents in statistics. ~
Marks.more than | 10 1,204 30 4015016070
o: of students | 50 { 43:435 120 101411

Compute median marks. Also compute minimium marks obtained by a pass candidate if

60% student pass in the test.
2.‘§§}%A'problem in statistics is given to three students A, B and C whose chances of solving are
A, Y and V4 respectively. If all of them iry independently, what is the probability that

r—_‘;._:a) at least one of them will solve it
“b) pone of them can sotve it

<) exactly two of them can solve it _
. -.-Deﬁn'e binomial distibution and explain the condi't:ion for Binomial distribution. +

If the prohébility that an individual suffers a bad reaction from 2 certain injectioﬂ is
0.001, among 2000 individual o o L S
2) obtain probability distribution function for suffering bad reaction '

by determine the probability that Sl :

(i} exactly 3 individuals will suffer bad reaction

(i) more than 2, ipdividuals will suffer bad reaction

The breakdown voltage x of randomly chosen didde 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

2) Between 39 and 42 Volts

b) Atfhost43 Volts
c) Atleast39 Volis

Ll

o

b

OR

The distribution function for a random variable x is
fx)=1-¢ > forx 20
=0 forx<0

a) Find px>2)
b) Find mean and variance of the varisble x.

.
242}
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6. Define discréte and continuous random variable. Also describe the procedure to compute
mean and variance for both variables.

7. Define standard normal distribution, Write down it properties and importance of this
distribution, | .
8. A population consists of four number 2,8 14, 20, -

a) Write down all possible sample size of two without replacement.
b} Verify that the population mean is equal to the mean of the sample mean,

9. What are difference between point eétimati:jﬁ and Interval estimation? Also discuss
differences between estimation and Hypothesis testing,

10. Define critical value. A manufacturer clajmed 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 45 per the specification. Can you conclude that the
production manager is right to doubt on the claim of the manufactures (o =0.01)

11. Three varieties of coal were anglyzed by four chemists and the ash-content in the
. varieties were found as follows: - :

Chemists
213
5

Varietics

A 5

4 B 614

_ o C 615
Test whether the varieties differ, significantly in their. ash-content? Test at 5% level of

. significance. S ' ' '

5o [Fa9=194,  Fgg=8811

12, Write the procedure of testing of Hypothesis for single proportion. _

[ _ 13. The following data gives the number of twists required to break a certain kind of forged

- altoy bar and percentage of alloying element A present in the metal

[FF3 BN Y

[ Number of twisis 4114916965140 30585731136
| Percentage of elements A | 10| 12 | 14 15]13]12]131 1413112

Determine the predicted number of twists required break an alloy when percentage of
element i$ 20 : '

b} Find 99% confidence interval for the regression cocfficient.

14, The simple correlation coefficient between fertilizer (3;) seeds (%) and productivity (x;)
are 112 = 0.59, i3 = 0.46 are 13 = 0.77 calculate the partial correlation coefficient 1y 3 and
multiple correlation R 5 ' '

[4]

(4]

8]

[3:+3]

[6]

[6}
(4]

a) Fit the regression equation of mumber of twists on percentage of clement A.

(4]

[4]



15. The samples of Eeﬁgth of life of bulbs from two companies are given below.

b

Length of [ife (hours) (‘A"m 0y
500-600 10| 3
600-700 E
700-800 § 115

—00-900 5 12 |

~960-1000 51 | 4
1000-1100 0175

"1100-1200 Z 115
1200-1300 12113
1300-1400 . 1 19 | 7
1400-1500 o 17
1500-1600 3 4
1600-1700 7176 |
1700-1800 513
15001500 | 4 | 2

T 1900-2000 T3

a) Calculate meass fength of life of bulbs fro company A and company B
__b) Calculate saxaple standard deviation and sample variance for given data
T Which SOmpany is bulbs are more uniform? ©

ek k

8]
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The figures in the margin indicate Full Marks.
Necessary tables are attached herewith,
“Assume suitable data if necessary. "

BN

Wiite down the significance of statistics in eﬁgineering. 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 50cm. '
\i{eight {cm) | 1020 {30 1 40 | 50 | 607,
- [ No,ofplant {2 {3 {- [2V}- 5 1.

What do you mean by mutually exclusive, exhaustive and complementary gvents?

“Explain with examples. In 2 particular city, airport A handles 50% of all airlinf_:s\traﬁ.‘lc,

" airport B handles 30% and airport C handles 20%. The detection rates for weapons at the

fhree sirports are 0.9, 0.5 and 0.4 respectively. A passenger is randomly selected atone of
the airports. Then (1) what is the probability that he/she carrying a weapon? (if) 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 3 varigble x

is defined as f(x)=KX(1-X) for all 0 < X < 1. Compute () P(X 2 0.4) (@) P(ASXS%)
: . Or, ' .
A fair dice was rolled until one gels a Six; find the expected number of toss required?

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

| A fypist made 2.6 mistakes per page oo average, find the probability that in the page

typed by him, 1) there is no mistake ii) at least two mistakes iii) at most 3 mistakes.

Define Gamma distribution, chief characteristics and write its applications.

. Or, ' .
The breakdown voltage X of randomly chosen diode of a particular type is known to be
normally distributed with mean 40 and s.d. 1.5 volts. What is the probability that the
breakdown voltage will be {a) between 39 and 47 volts; (b) at most 43 volts; {c) at least
39 volts. :

Define estiiation? Write characteristics of a good estimator? A sample of 409 students
taking Entrance for BE revealed an average score of 56. Construct a 95% as well as 99%
confidence interval for population mean SCOLE if standard deviation of score of 'all
students in known to beld.

A whole sale dealer wanted to buy 2 large quantity of light bulbs from two brands label A

and B. He bought 100 bulbs from each bulbs brand and found by testing that brand A had
mean life time 1120 hours and standard deviation 75 hours and brand B bad mean life

(6]

5]

31

61
5]
(5]

{6]



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

9. The following are the breaking strength of three different brands of cables.
' Brand Breaking Strength
A [40130]350160(30] -
B _160]40[55]65] -
_ C |60[50f70165(75]40
Construct ANOVA table and test for the equality of the average breaking strength of
cables at a=5%. '

10. In a recent survey 1,072 Engineers wére classified according to their intellipence {GPA in

Bachelor) and economic conditions after graduation. Test whether there is any association.

between intelligence and economic condition.

Economic Condition Intelligenice in BE

after graduation Excellent | Good | Mediocre | Dull
Good 4 | 199 181 82
Not good 81 185 190 106

x* value for 2 d.£=5.991

11. What is testing of bypothesis? Explain the procedure followed in testing of Significance
 difference between two population proportion large sample?

10 test the claim of CBS.executive that "60 mimss get more than a 20 shave", which mean
that more than 20% of set in use are tuned to 60 minute, -

13. A sample of 10 values of three variables X1, X2 and X3 were obtained as

o - 1 EX=100 | IX=20 ZX3=30
[ZX%=20" | 5X,=68 | 5X,=170
12X X0=10 | 2X1X5= 15 | 23X, X-~64
Find (i) Partial correlation. between X; and X eliminating the effect of X; (ii) Multiple
. correlation between X, X5 and X assuming X as dependent variable, .

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

Marks in Statistics {39 [ 65|62 (9082175125 |98 136 (78
Marks in Mathematics [ 47 [ 53 | 58186 [62 [68 1 60 | 911 51 84

15. Following data reveals the sample of 22 pairs of observation (X,Y) drawn from large
population,

X|46161 15668 58[45[50159745 6657
Y 149146 143132(26[27129147V37(30143
X 159166 162]57157145(50(61 1554731
Y[3212737124143149148129(37]32( 26
1) Find the sample mean for each variable X and Y., :

ii} Which series is more consistent and why?

iii) Find the standard error of the difference of mean,

iv) Find the coefficient of Karl Pearson correlation.

BN E

simple random sample:of Household with TV set-in use. Siow that 1024 of them were
:tuped to 60 mirmate while 3836 were-tuned to some other show. Use 0.05 significant leve! -

g

[5]

g

[3]

[5]

[51

(5]

I6]
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1. What are measures of central tendencies? Write favorable points of each of them.
Calculate approximate measures of central tendency from following data; o [1243]
[ Wages in Rs/ week | Less than 35 | 35-37 | 38-40 41-43 | Over43
No. of wage eamed 14 82 99 18 7

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

&) One from each profession
'b) Atleast one engineer

Defme discsete probability distribution with suitable example. Compare-Négativc -_
#Binofhial and Binomial probability distributions. - | (3+3]

(41

4 A quahty contro} engineers inspects a random sample of 3 batteries from each ldt:of 24
~ car batteries that is ready to shipment. If such a lot contain six batteries with- slight -
 defects, what is the probabilifies that the inspector’s sample will contain :

aj None of the batteries with defect

'b) Only one of the batteries with defect . _
c) Atleasttwo of the batteries with defect : (6]

5. ‘Write major characteristics of normal distribution. Discuss relation between Normal
distribution and Standard Normal distribution. [2+3]

OR
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 2
standard deviation of 50 hours. Find the probability that a bulb burns

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

5]
OR

Define exponential distribution. Suppose that the service lifs of a semiconductor is
exponentially disiributed 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 populz.{tion consists of five numbers 2, 4, 6 and 8

. @) Enumerate all possible sample of size two without replacément
b) Show that the mean of the sampling distribution of sample mean is equal to
" popilation medn R e

[4]




8. State central limit theorem. A random sample
population with mean 75 and variance 256. Asse

- . 67and 83.

of size 100 is taken from an infinite
rt the chances of sample mean between

S. Whatis type Ist error? Describe the procedure of the for difference of two Mean for large

‘3ample.

10. Define chi-square distribution. A book containing 500
The distribution of number of CITOT page was

Number of errors:

0

gix;en be

below as

2

3{4

5

Number of pages:

275

138

75

714

1

Using chi-square test of goodness of fit, ve

. distribution at 5% Jevel of significance,

1L Define hypothesis. Describe the procedure of

pages, was thoroughly checked.

tify whether the arrivals follovf a poison

testing of hypothesis of significant

difference between two population means for latge samples.
| | OR

Describe the -types of error in Hypothesis Testing. Write the procedure tcstmg of
~Hypothesis of single proportion. :

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

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

| Antibiotics {mg) [ 12 [ 15 | 14 [ 1& 17 [ 10|
Bacteria 1517156721386 |6.2]

52.86

a) _Estimate average score of candidates
b) Findunbiased estimator of true standard deviation and standard error of average score
¢} Also test for consistency of score : '

’ ; s

[6]

[6]

[6]

[6]

4]

[
[4]

(8]
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v (andidates are required to give their answers in their own words as far as practicable.
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/ Necessary tables are attuched ferewith. ) £ * vy, T
' Assume suitable data if necessary. ' b - .. ! . / t-

1.- Describe the various measures of central tendency and its application. The following table
represents the marks of 100 students. : i61

Marks (020 [20-40 | 40-60 G0-80 | 80-100
No. of stadents_| 14 18 27 26 15

Find the mean, median and standard deviation of all 100 students.

2. Explain Baye's theorem. A chain of video stores sells three different brands of DVD
players; Ofits DVD players sales, 50% are brand 1 (the least expensive), 30% are brand
2, and 20% are brand 3. Each manufacturer offers a 1-year warranty on parts and labor. It
is known that 25% of brand 1's DVD players require warranty Tepair work, where as the
corresponding percentages for brands 2 and 3 are 20% and 10%, respectively. [2-+4]

a) What is the probability that a randomiy selected purchaser has bought 2 brand 1 DVD
players that will need repair, while under warranty? '

. " b) What is the probability that a randomty selected purchaser has a DvD playef that will
need repair while under warranty? : L

3, Define negative binomial distribution with its important characteristics. , (8]
© 4. [f a publisher of nontechnical books takes great pains to ensure that its books are free of |

typographical errors, so that the probability of any given page containing at least one'such

error is 0.005 and errors are independent from page to page, what is the probability that

one of its 400-page novels will contain. | 51
a) Exactly one page with errors?
b) At most three pages with errors? .

5. fn'a certain examination test 2000 students appeared in Statistics. The average marks
obtained were 50% and the standard deviation was 5%. How many students do you
expect fo obtain more than 60% marks? What are the minimum marks of the top 100
students? Assume that the marks are normally distributed. {51

OR

The daily consumption of water in a certain place follow a gamma distribution with
patameters 0. = 2 and p = 3. I the daily capacity of this city is 9 million gallon of water,
what is the probability that on any given day the water supply 1s inadequate?

6. The distribution function of a random variable X is . [51
F(x)=1—-¢™ for x20 | - ' 0y
=0 for x<0 ' ’

a) Find P{x >2) _
b) Find mean and variance of the variable X. ’ _ /.



7. What do you mean by central limit-theorem and discuss its applications.

8. Anelectrical firm manufactures i ght bulbs that have a length of life that is approximately
normally distributed with mean equal to 800 howrs and standard deviation of 40 hours,
Find the probability that a randem sample of 16 bulbs will have an average Iife of (a) less
than 850 hours (b) between 750 to 900, '

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

l{w}ﬂ% y izpised m‘h brof: tim a synthetic fiber is stored in a place which has no
fh hmnldlg;/ fontyol. Mﬁ}rﬁ e relative humidity in the storage place ‘and
g moi“qure ek of saniple o e raW material (both in percentage) on 12 days yielded

the following results:

_.Hﬁnﬁdity,X 42 135 [50 143 (48 |62 [31 135 144 39 [55 |48

Moisture content, ¥ {12 | 8 4 19 11.{16 |7 3 12 110 [13 |1t

Verify that it is reasonable to fit 2 straight k'ne._ Fit the straight by the method of least
squares, R . :

1, Desctibe the procedure of the test of significance for difference of two properties for
large sample, ' '

12, Six sample of each of four types of cereal grain grown in a certain region were analyzed
to determine thiamin content, resulting in the following data {mg/g):

Wheat |52 (45 J60 6.1 |67 58
Barley |65 (8.0 (61 [75 |59 |56
Maize |58 |47 [64 149 66 |32
T € 83 161 178 |70 [55 {72
+ Does this data suggest that at least one. of the grains differ with respect to true average
- thiamin content? Use 0.05 level of significance. : : '

OR -

S - Aliguid dietary. product implies in its-advertising that nse of the product for one month

| ~ results inan average weight loss of at least 3 pounds, Eight subjects use the product for

 one month, and the resulting weight loss data are reported below. Do the daia support the

| claim of the producer of the dietary product with the probability of a type I error set 1o
0.057 : .

[Swbees 11 T2 T3 |2 ][5 T6 17 T3
Weight (1b) 1165 | 201 195 108 | 155 | 143 |i30 187
Weight (Ib) | 161 [195 [193 (193 150 | 141 | 146 1183

13. From the follewing data can you conclude that.thére is association between the purchase
of brand and geographical region?

) [ Central | Eastern | Western
Purchase brand .| 40 55 45
Do not purchase brand | 60 45 55

Use 5% level of gign;

14. Two differe 5% g:émf are being considered as sites for day-care centers. Of 200
householdig_ _f__ejrs in opgg'-sectiom the proportion in which the mother worked fulltime
was 0.52. 9. another section, 40% of 150 households surveyed had mothers at full time
Jobs. At 0.05 level of sighificance, is there a significant difference in the proportion of
working mothers.in th fwg drees of the city?

[4]

[6]

[5]

(5}

5]

[5]

[5]



15. The entrance SCOI¢ of

a) Calculate mean and

gtandard devi

b). Which institute-is good?
¢) Which institute is co

nsistent?

#

{8
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Assume suitable data if necessary. . 1

. What is Box plot and what does it measure? Explain the meaning of its different parts

Wit}l di_agram' ’ RS 2 VR R .- TEAN e Lo

A civﬂ\eng?neermg mohitors Whter; quahty by mcasunng '-'ﬂie_ amount of suépended" solids
in a sample of river water. Over 1| weekdays, he observed 14, 12, 21, 28, 30, 63, 29, 65,
55, 19, 20 suspended solids (parts pg_rlmillio_n): o

Find the third quartile and inter-;ir_e't:its: meaning.

- 'Write sown the difference between the sample space and sample points, dependent and

independent events. Um A contains-2 white 1 black and.3 red balls. Urn B contain 3

- white 2 plack ard 4 red balls. Ust C contain 4 white 3 black and 2 red balls. One Urn is

- choosen at random and 2 balls are drawn. They happen to be red and black. What is the
- probability that both come tfrom Um B, o

. What are the characteristics of Bimomial Distribution and how does it differ from
7. Negative Binominat Distribution? B

CA quality control engineer inspects a random sample of 4 batteries from eaéh 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. '

1) Mone cf the batteries with defect? "

ii) ' At least two of the batteries anih defeots? o

1i) At most three of the batteries with defects?

[343]

(6]

e

5]

The breakdown voltage X of a randomly chosen diode of a particular tvpe is known tobe

normally distributed with mean 40 volts and variance 2.25 volts. What is the probability
that the breakdown voltage will be

i) Between 39 and 42 volts -
it} Less than 44 volts

 1ii) More than 43 volts

OR

The daily consumption of electric power in a eertain city follow a gamma distribution
with o = 2 and B = 3. If the power plant of this city has daily capacity of 12 million
kilowatt hours, what is the probability that this power supply will be inadequate on any
given day? o :

(5]



6. A college profésso’r never finishes his lecture before the bell rmgs to endlt:hg .périod‘ and

9.

atways finishes his lectures within one minute after the bell rings. Let X = the time which
elapses between the bell and the end of the lecture. Suppose that the pdfofXis

f{x)=kx*,0sx <1
=, otherise -
i) Find the value ofk
ii) What is the probability that the lecture ends with % minute of the bell ringing?

iii) What is the probability that the lecture continues beyond the bell for between 15 and
30 seconds? : :

Define Central Limit Theorem. The amount of impurity in a batch of a certain chemical

product is a random varigble with mean value 4.0 gm and standard deviation 1.5 gm. If
‘50butches are independently prepared, what is the pyobability that the sample average
amount of impurity is between 3.5 and 3.8 gm? . :

Define population. Sample parameter and statistic with suitable examples. A population

 consists of 3,7,11,15. Consider 2ll possible samples of size two which can be drawn
. without replacement from this population. Find population mean and Standard error of

mearnt.

‘What are the two _regression coefficients and what do they represent when these two will
be same? Write any three properties of regression coefficient.

10 A sample of 8 values of three variables X;, X» and X; were obtained as

- T X, = 360 SX.C6h T X:=48
- TXI=17172 | X Xs=546 | Z X32 =320
SX, Xp=2845 | 2X) X;=2269 |ZX;X;=396

Find:

i) Partial correlation between X; and X3 eiinﬁnating the effect of X;
ii} ‘Multiple correlation between X1, X2 and X3 assuming X as dependerit

11. Discuss difference between estimation and hypothesis test of significance of populatioli

1663 1435 1649 | 610 643 647 1651 [645 684 1632 |
Find 99% confidence interval for true hardness of magnesium alloy. ' '

12. An examination was given to 50 students at college A and 60 students at college B. Ata

. mean grade wee 75 with standard deviation of 9, At B mean grad=-was 79 with a standard

deviation of 7. Is these significant difference between the performance of students at A
and those at B, given that o= 0.05? '

OR

Three randomly sclected groups of chickens are fed on three different diets. Each group
consists of five chickens, Their weight gains during a specified period of time are as
follows: ' '

Diet ] 4 14 {7 17 18
Dietli |3 (4 |5 [6 [7
Dietlll {6 |7 |7 |7 {8

- Test the hy’po}hcs-is.that mean gains of weight due to the three diets are equal.

[3]

(5}

i6]

(3]
[53

£51
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13.

14,

15.

A random sample of smokers was obtained and each individual was classified both with
respect to gender and with respect to the age at which he/she first started smoking. [5]

Gender
Male | Female
<16 25 10
la-17 |24 32
18-20 . | 28 17
>20 19 34

Cérry out a test of hypotheses to decide whether there might be an agsociation: between
gender and the age at which an individual first smokes? :

Age

Explain the concept of (i) point estimatioﬁ and (i) Internal estimation of pepulation
properties. In a random sample of 400 industrial accidents, it was found that 231 were
due to at least partially to unsafe working condition. 95% confidence intervals for the -

corresponding true proportion. | {5}
Following multiple box plots shows the quality index at 4 manufacturing plants,
-Comment on the relationships between quality at different plants and the variability
~ present those 4 plants. 7
' | 120 -

go Ll 1 | |

Plantt Plant? Plemd lantd
- Plant

LES ]
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Candidates are required t0 give their answers in their own words as far as

Attempt Al questions. : _
The figures in the margin indicate Full Marks.

4 M

Necessary tables are attached herewith.
“Assume suitable data if necessary.

In two companies A and B engaged in similar type of industry, the average weekly wage
and standard deviation are given below: ' -

Averagé‘:veekl wage
Standard deviation

No. of wage earners

wags? . :
ii) Which company show greater variability in the distribution weekl wages?
jifyWhat is the mean and standard deviation of afl the workers in two companies taken
_ together? _ _
State the law multiplication of probability. An Electronics company has a1 engineenng

- position oper. The Probability that an applicant is capable is 0.7. Fach applicant is given
th Probability 0.9 while

- written test and oral examination. A capable appiicant passes with Probadility ==,

4,

 Define Xarl Person coe[’ﬁcieﬁt of Correlation and €0

an incapable applicant passes with Probability of 0.4. Find (a) the probability thet an

applicant passes the 1ot (b) the probability that the applicant is capable given he/she
*passes the test. o ' o

Define negative Binominal Distribution. If a boy is throwing stone al 2 taé;g;i what is the
probability that his 10" throw is his s it if the probability of pitting the target at 1
irial is 0.6. Also find the mean and variance of random variabie- o :

Define hypergeometric probability distribution with an example. Desc
for the binomial approximation to hypergeometric distribution? -

ibe the conditions

et X denote the amount of time for which a book on tWO hour reserve at @ college Tibrary

is checked out by 2 candomly selected student and suppose that K has density function,

f(x)=1/2%, 0<x<2
=0 _ otherwise

Caleulate PXSD) and POSSXZL5

Define continuous random variable with suitable exarnple. Describe e propexties Of
probability density function and distribution function- ‘

State Ceentral limit theorem with an example. Explain why it is jmportant in engineering
field? : _ B ' .
A population consists of the four qumber 2,8,14,20

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

i) Verify that the population mean is equal to the mean of the sample Dean

 iii) Calculate itie standard error of the sampling distribution of the sample MC3T

efficient of determination. What it is

input in1 anelysis.

: IFTS'E‘éct: _Probability an .
_ 'prr:_mticable.. .

(6]

{5}

. 5]

(51

5]



10. A house survey on fﬁonthl'y expenditure on fbod yield ﬁ}llow_ihg data:

[ Monthly expenditure (100 Rs. 730 [25 130 ]33 [40 ]
Monthly income (1000 Rs.) 5 17 16 16 |5 ]
Size of the family - 7_110 J8 i1 |4 |

between mean voltages between two companies. To test this, she selected _indcpaldent
samples from both company and in lab test the result were as follows: .

t ] Mean | Sample Standard deviation
s .

ompany A |13 [3.59V | 0.3V
Company B | 10 [3715V {0.4v

.~ Test the researcher Suspect was coitect at 5% level of significance, :

12. Shyam and Co. p_ro‘duc'es three varieties of certain product: deluxe, find and ordinary. A
Tecent market survey js conducted for preference of products. The preference was found
as follow: - '

Product | Production

Deluxe |15 [14 [19 [ i3
Fine - 717 112 |26 |16
Ordinary |16 [18 |16 | 17

s Is _;ﬂlt_:re.\.a-;gi-@i;ﬁpﬁat_._difference in;the =j}rcféreuce:_-bf products test if using ANOVA test.

- Usz o= 5%
' S Ok _ _
. The following are the ave_feige -weekly losses of worker hours due to ‘accidents in 16
.industrial plan before-and after a cerfain safety program was put into operaton: . - -

| Before 745 7737146 124 33755 83 134 [26 117
After  [36.]60 |44 | 139 |38 T57 {77 120 724 |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. weter pumps

production manager is right to doubt on the ciaim of the manufactures? {o=0.01)

14. Describe the Hypothesis testing procedure of Chi-square test of independence for
2x%2 table, - ' . : : S

-15. The following table shows the number of hours 45 f:os;:ital petients slept following the

administration of a certain anesthetic, _ ,
[7 T 1774 T3 1713 18 [5 |-
12 |11 3778 13 1113 [i0 {4 ]
' 7_ 1713 12713 |

113 11 17 7 3704 15 T3
: 3 J1 (17 J10 T4 717 711773
a) Find sample mean, sample variance and sample standard deviation
b} .Compare a valve that measures the amount of vagability relative to the value of mean

ded g

[5]

.'[5]"'_: T
- [5]

{8}
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‘Candidates are required to give their answers in their own words as far as practicable.
Attempt Al questions. ' :
The figures in the margin indicate Full Marks.

Necessary tables are attached herewith,

Assume suitable data if necessary.

What are the differences between measures of central tendency and measures of

dispersion? The mean and standard deviation of 20 items 18 found to be 10 and 2

respectively. At ibe time of checking it was found that one item 8 was incorrect. Calcuiate

the mean and standard deviation if: (1) the wrong item i omnitted (i) itis replaced by 12. [6]

Define conditiona! probability. Axn assembly plant receives its voitage regulators from S

these three different suppliers, 60% from supplier A, 30% from suppliet B, and 10% form

supplier C. It is also known that 95% of voltage reguiators from A, 80% of these from B,

-and 65% these from C perform according to specifications. What is the probability that - (6]
i) Anyone voltage tegulator received by the plant will perform agcording 10

specifications : - ' _

. 1) A voltage regulator that perform according to specification came from B

wite the differences and similarities between __Bri;_c__lpmial and _ Negative Binomial

Distribution. __ ) T

In certain factory turning out optical lenses, ther: 15 a small changs, 1/500 for any lensto

we defective. The lenses &¢ supplied in packets of 10 each. What is the probability that &

packet will contain ) " {51

[243]

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

Ok

TDefine mathematical expectation of 2 discrete random vastiable. A probab's}ity'
. disribution is given. _

i 12
o= | 026 1025 1011 0.02_10.25 |

Find (2) P(X 2 4); (®) p(0 <X <4% (c) mean and variance of X

Define standard normal distribution. Give the condition for normal approx_imatiun of
Poisson distribution. : : NE]

. The mean inside diameter of a sample of 200 washers produced by @ mackine is 0.502 cm

and the stendard deviation as 0.005 om. The purpose for these washers are interned allows
4 maximum tolerance in the diameter of 0,496 to 0.508 o, otherwise the washers are

considered defective. Determine the percentage of defective washers produced by the
BERe)

machine. Assume the diameter is normally distributed. .
 What do you mean by sampling distribution of 2 sample mean and ifs Standard Exrot?
Explains with example. What would be the vasiance of sampling distribution of mean, if



-8,

10.
-steel and oil viscosity. Representative data follow, with x = oil viscosity and ¥ = wear

Define the Central Limit Theorem. A sample ‘of 100 mobile battery 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 nomally distributed by using Centraf
Limit Theorem what percentage of batterv cells expected t have Average life?

1) Moro than 15 months (if) Less than 9 months | T

Define partial and multiple correlations with examples, Write do.wn.:th'e.ljrppcrties of
partial and multiple correlation. . ' o o

An article in wear (Vol.152, 1992, pp. 171 -181) presents data on the fretting wear of mild
volume (107 cubic millimeters),

y 1240 1181 193 11355 [172 |11 J113 175 |94
x |16 94 155 1200 [220 335-143.0 1405 1330

i} It the sample linear regression model uéing least

- 1i) Predict fretting wear when visoosity x =30

.

12,

.13,

I5.

Describe the procedure of the test of significance for difference of two population mean

Jor large sample. . _
Ten objects were chosen at raddom from the large population and their weights wera

found to be in grams 63, 63, 64, 65, 66, 69, 65, 66.1, 64.5. In the light of above data,.

discuss the suggestion that the mean weight in the popalation is 65 gm. Use & = 005, R

Define chi-square distribution. From the following data can you conclude that there is
assoclation between. the purchase of brand and- geugmaphical. region? (Use 5% level of
-significance). T _
B | Region .
: - Central | Eastern | Western |
 Purchase brand - .40 35 45 -
- | Donotpurchasebrand 160 - |45 |35 o
. In a postal sarvey of 500 households, 330 said that they. thought they. wers being

overciarged for the public services within their area.

i} Calculate an approximate 99% conf; dence intervai for the population pmpor.?:ie'r; B C_*f
~ households who thought they were being overcharged for public services within their
area. - ' o

i) Estimate the size of sample required to estimate the valué_ 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. '

2] s8] 3 %l & 571 25] as] 23] 37
540 58] 46] a0f 29| 49| e3l 36 .36 58
60! 26| 58| 581 291 43 53} 8645 ] 221
521 43| 451 31} 45| 39] 3% 38} 30 60
58] 42| s4) 62| 52| 42| 851 s8] s1.0 60

33| 45| 311 53| 221 B3l s1l &2 47| . 58
- Findthe ) ' : ' '
l.. Sample mean of Nurrber of passengsr .

i Sample Standard-Geviation and Coeificient ef variation.

fii. Standard srror of the sample mean, - )
- Findthe 6% and 99% &onfidence fimit of sample mean

dokk

=y
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TSENENE NN

1 What is absolute and relative Measure of Disperéion? Construct a Bex plot from the ‘
{1#5]

following data of marks of students as:
Marks 10-20 | 20-30 30-40 | 40-50 | 50-6C | -
| No. of students 218 22 13 70

' 2. State the law of addition of probability. In a training, the 70% of persons achieved &
 rating of Satisfactory. Of those as rated a3 Satisfactory, 80% had Acceptable Scores on
tbe personality test. Of those rated as Unsatisfactory, 35% had Acceptable Scores. Find

_ the probebility that an applicant would be a Satisfactory tainee given the Acceptable

«seAres on personality fest. ,

. Define Negative binomial distribution with s importaitt chiazacteristics. _
4. A'p:micﬁlaﬁy long traffic light oIl YOUr MOrTing commute is green 20% of the time that -

‘you approach it Assume that each morning 1epresents as independent trial. -

1) Qverfive moInings, \ifhﬁf."is'.th_e_-.probability. that the Hght is gréenon exactly .0:1;% day? -
ST D) Over 20 mornings, what'is -ﬂlé"prtqbabil_it‘f-ﬂ}ai the light is green on g_xar;tiy‘fouf days?

5. The distribution fanction fora random variable X is

Ba)=l-eforx20 -
=0, forx<0 -

1) FmdPE>2) o
i) Find mean and variance of the variable X.

" 6. Define Standard Normal, Dist_r_ibutioﬁ' with their rcspecti_vg_pfab_abil_ity density function

* and describe its properties. . -

"7 An article in Wear (Vol.152, 1992, pp.1 71-181) presents. daia, on the f:c;zting:x'&'éar of mild

. steel and oil viscosity. Representative data follow, ‘with x = oil viscgsity and y = wear

" yolume (10" cubic,millimeters). . . o .
y | 240|181 | 193 1 153 72 7110 | i3 ) 75 | 94
x| 1.6 | 94 | 15.5 | 20.0 228 | 355 | 43.0 | 403 33.0 |

i) Fit the simple linear re gression model using least
) Predict freiting wear when viscosity x =30
8. What are the two regression coefficients and what do they represent? Write the properties
of regression coefficient. : : '

)
- Bl

o

[51 .

5}

5

15

9. Define Central Limit Theorsm. An electronics company megufactures resistors that have

& mean resistance of 100 ohms and a standard deviation of 10 ohms. The distribution of
resistance is normeal. Find the nrobability that a random sample of 25 resistors wiil have
an average resistance less than 95 ohms. ' - : :

(51



10. Define standard ertor of sample mean, A populatmn cons;st of the four numbers 12, 19,
13, 16. . - - 18]

i} Write down all possible sample size of two Wwithout replacement
ii) Find standard error of the sample mean. :

- 11, Deseribe the procedure of the test of sxgmﬁcance for diﬂ'erence of twb population mean'
. for large sample. : . IR e {5]-
12, In the investigation of a citizens' committee complamt aboLrt the ava:llabmty of ﬁre S

protection within the country, the distance in miles to the nearest fire station was o
measured for each of five randomly selected tesidences ineach of four areas. R By

Areal 1 7 |'5.{ 516 8] ]
Area2 | 11473745 ;
Aread [ 719878 .
Aread (416137753 i

Do these data provide sufficient evidence to mdlcate & dlﬂ'erence in mean dlstance for the
four areas at the 0.05 level of s1gmﬁcance‘? o R Uy K F

- The dlameter of steel rods manufacmred on two dafferent extrusion machmes is ber.ng
'mvcsngatcd Two random sampies of mzes n;=15and iy = 17 are selected, and the
i o aT g

'sam le means. _gnd salrple variances are Xy _873 W5, -_-«035 X, =8.68, a.rcls2 ---040

.._.r_._--resﬁéctﬁeiy FAssume’ tllat o'l -02 and that _thc_ data are- drawn f*'om a: norma} ST
- dxsmbuhon Is therc ev:denue to support the claim, that the twc ma{,hmes :produce rod;._T S
mth dlﬁ’efent mean dlazncters'? b«e o= 0 051 1n_amv1ng at thzs conclwlon -

A'gandom sample- of 500 adult' __.\mdents “6f Mari opa County ound that 83
© favor of increasing the highvway speed limit 075, mphwhile unsther s
-~ residents of an.%County"-fm.nd that 267 werg
Construct 95% i

14, Deﬁ'n om the following dat yo -conclude
: assoclatmn between the purchase of brand and geographlcal regmn‘?

Western | :
R

| Do not- purchase

Use 5% level ofszgmfc Cﬁ i L B P

15. The followmg table shows the nurnber qf houm 45 hospltal.paﬂents slept followmg the o

adm:.mstratlon of acertain anesthetic. 7 . L : s f8)
7110 2] 4 8 7 318 5 o T
2113 (87171113 1013 b
415151817177 3T 273 ;
8§ 13| 1 [ 711713413513 E
31111704l 7{7T117¢8 !

i) Find sample mean, sample variance: and sample standard deviation. S R 0
if) Comput a value that measures the amount of vanab1hty reiatzve to thc ve lue of mean. B

%%k
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1. Two different sections of a statistics class take the same quiz and the scores are recorded
below: o ' _ [6] .
a) Find the range and standard deviation for each section o
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 vartation in two
sections? - _ ' :
Sevtion T 1120 [ 20 [ 20 [ 20 [ 20 120 [ 20 | 20 | 20 20 |
Section2 121 3 1 415614 1s 16|17 | 18] 19
Define dependent and independent evets with suitable examples: The independent

-+ probabilities that the three sections of a costing department will encounter & coOmMputer error. -

*Dig_f;rib-ution. .

o a{c 02, 0.3'and 0.1 per week respectively. What is the probability that there would be: [6

) At feast one computer errot per week
i) One and only one computer error per week
‘Write the differences and similarities between Binominal and Negative Binominal
" A 'quality control engineer inspects r;i_r"andcim' sample of 4 batteries from each E_o_t'bf 24 car
batteries that is ready to shipment. If such a ot contain six batteries with slight defects. What
are the probabilities that the inspector's sample will contain: - SR - 15
i) None of the batteries with defect? . ' " - ‘ '
i) At least two of the batteries with defects?
iii} At most three of the baiteries with defect?

A rendom variable X has the followin g prloba_bility' density function as: ' - [S}.

VY RY- ' !
F(x) = kx’ (4 x.)_ LOex<l
0,otherwise |

" Find the value of k, usfng this value of k find mean and variance of distribution. -

The breakdown voltage X of a randomty chosen dicde of 2 particuiar type is known to be
normally distributed with mean 40 volts and variance 2.25 volts. What is the probability that

L the hreakdown voltage will be_: _ _ 5]

i) Between 39 and 42 volts '
i) Less than 44 volts

iii) More than 43 volts
‘ - OR

The duily consumption of efectric power in & certain ¢ity follow a gamma distribution with
Ce =2 gnd B = 3. If the power plant of this city has daily capacity of 12 miltion kilowatt
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 havs 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 bu‘Ibs'wil_l have an

Y

average life of less than 12775 hours. ‘ . : - [5]
What do you mean by sampling distribution of & sample mean and its standard Brror? What

would be the variance of sampling distribution of mean if sample is taken from finite
population? ' - [3+11

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

Bl

i | 10. The following data gives the sumber of tWists required to break a ce_rta;in kind of forged alloy

bar and percentage of alloying element A present _in'.ﬂlél'mcta!. S : : (51

[Numberof wists 141 49 T80 Te5 35 15515 ST 131 |36
| Percentage of element A ] 10 12 114 715 13 |12 13 14 113112

.1} Fit the fégreésion 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. ' ' R SR '

- i) Find 99% confidence 'int_érv_af for ﬂle_imgféééiqn coefficient (i.e.slope) __ |

)

. vodiffer significantlyor notat 5 percent level of significanes. . -
12,
7 operators are recorded as below:

Ina ce:ftéin_ factory, there are Mo:independcg_lt ﬁroc'ésses manufacturing fhe same item. The
average weight in a sample of 250 iterns. produced from one procéss is found to be 120 gram

“-with a_standard-deviation of 12 gramt, 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

Three  trained . operators work on production- of -new product: The productivity ‘of the .

SRR [ Cperators ] .- Production ] =~ . - -
B B R N N o

LBl

wlr

Operators arg significant. Use o = 5%

o Using ANOVA test whether the difference in -_qv"éfag‘# jfﬁfbdqqti_vi_iy_ due to the difference in . -

OR

‘ Define confidence level and significance level. A c'o_mp'an'y blai_ms that its light bulbs are -

© - superior to those of jts main competitor, If a study showed that d sample of 40 of jts bulbs has
~ meag 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, Doés this substantiate claim at 1% level o

I3

14,

of significance?

. Write down the steps for testing hypothesis on difference: between two population

proportions for the large sariple size, o . (5]

1072 students were classified according to their intelligence and economic conditions, Test
whether there is any association betwecn irtelligence and economic condition. - e}

Economic Condition - . Intelligence -

' e Excellent Good | Mediocre | Dull -
Good 48 199 - 181 82 |
Notgood . i 81 185 - 190 106 |
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Assume suitable data if necessary. .

F uﬂ'Marksﬁ

Write difference between measure of central tendency and measure of dispersion and

their importance. The following table represents the marks of 100 students.
' 40-60

Marks

0-20

20-40

60-80

80-100

No. of Students |

14

‘?

27 .

7

15

If the mode value is 58, find the missing frequencies and the mean of ali 100 students.

Define multiplication law of probability for dependent and independént_events_ with
suitable cxamples. The independent probabilities that the three sections of a costing
department will encounter a computer error 0.2, 0.3 and 0.1 per week respectively. What

2.

o~

10.

is the probability that there would be:

i) At least one computer error per week?
ii) One and only one computer error per week?

Define Negative binomial distribution with an examplé; How does the ns
_ distribution differ from binomuial distribution?

A l_lt_:.a?y machinery manufacturer has 3840 large generators in the
-warraity. If the probability is 1/1200 that any ene will fail during the given year, find the

probability:

- %z i) That exestly 3 generators will fail during the given year?
1) That between 2 and 6 are fail during the given year?

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

% Poisson distribution. ' . B

5. The breakdown voltage X'

gative hinomial

field that are under

normally distributed with mean 40 volts and variance 2.25 volts. What is the probability
that the breakdown voltage will be:
i) Between 39 and 42 volts
ii} Between 40 and 43 volts

iif) Less than 44 volts

A probability density function

i) Find the value of A

if) Find the mean and variance of this digtribution

Define sampling distribution of proportion with example.
The monthly income of a particular group of retailer
mean Rs.21,000.00 and standard deviation of Rs.9,487.00. A random sample of size 10

OR

is given by Hx)=Ax (6-x)* for0<x<6

L]

s fo

llows a norrﬁal distribution with

cetallers was taken and the mean income is calculated. Find the probability that this

sampte lies between Rs.18,000.0
Define partial correlation and m
properties of partial and multiple correlations.

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

0 and Rs.27,000.00. _
ultiple correlations with suitable examples. Write down

alloy bar and percentage of alloying element A present in the metal.

kind of forced

Nuraber of twists

41

49

69

65

40

50

58 |57 13l

36

Percentage of element A

10

12

14

15

13

12

i3 |14 |13

12

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

of element is 20.

6]

{6l

(2+43]

of a randomly chosen diode of a particular type is known to be

51

[4]

2]



11, The mean weight lossof n = 16 gn'nding balls after a certain length of time in mill shury
is 3.42 grams with a standard deviation of 0.68 gram. Consiruct a 99% confidence
interval for the true mean weight loss of such grinding balls under the stated conditions.

12. Four trained operators works on production of new product. The productivity of the

operators are recorded as below:
Operators Production
1 0112114716 ]
2. 12 11t 13T |
L3 JT141151 13 11
[ 4 [ 16 BUNRY] 17 |

Using ANOV A, test whether the différencé_ in avérége_ p:oduct_j\'/ity'd'ue to tjac difference
in operators are significant. Use a=5% - o : -

' - OR - - -
The following are the average weekly losses of ‘worker hours due to accidents in 10
industrial plants before and after 4 certain safety program was put into operation: -
Before | 45 [ 7377 46| 124 133 [ 57 [ 83 34]267 17
o LAfter |36 [60 | 44 | 119 135 | 51 [ 97 [ 29 (24 |11
~ Use the 0.05 level of significance to fest whether the safety program is effective,

13. Define confidence level and significance level. A manufactu:er claimed that at least 95%

manufacturer. Hence, to test the claim, the manager examined a sample of 250 cables
- .. supplied last month and found that 228 cables ag per the specifications, Can you conclude

- The distribution of mumber of error page was given belpw 85I

,__‘I_N.-'umbcrcf-e:rors J 8 1 1 1273574 5 o IR
- | Number o7 pages 275 | 138 | 75 [ 717411

[4]

[6)

--ﬂmt-:;.ﬂuc.-.pmduct-ion.mmmg?r.:_is;ﬁgm-=._fo-:dou!z=f--°n't.hﬂ-'-ci_ai_m;of'-thezmailﬁfasf#féf?-*'(@:ﬁ%@I)-.'_ B
Define chi-square distribution. ‘A brok santaizing 506 pajges ‘wes thoroughly checked. -

Using chi-square test of goodness of fit, verify whether the arrivals .fO:HOW' a Poisson

distribution at 5% level of significance. _ .
15. The sample of length of life of bulbs from two companies are given below:

! Length of Life (hours) | Com aniJ
.t L A B
500-600 103
600700 21 | 8]
700-800 - 6 | 15
800-900 8 J 171
900-1000 21 ] 4
1000-1100 105
1160-1200 2 115 |
1200-1300 127713
1300-1400 197 7
1400-1500 9 | 7
1500-1600 3| 4 .
1600-1700 7] 6
| 1700-1860 513
- 1800-1900 4 | 2
L 1900-2000 13

i) Cajéulate mean 1engfh of life of buibs for Company A and Company B.
if) Calculate sample standard deviation and sample variance for given data,

iii} Whick Company’s bulbs are more uniform?
B & N

[8}

'35

L L, L

TR R -
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1. Calculate the standard deviation ﬁ'_c)_m_'thc,followmg data regarding marks obtained by

students in a test
[ Marks: T2 13 41 5 1617 L;a_j.__,tg't
No of Sidents | 32 41 | 57 | 98 | 123 183 146 | 17 5l

What will be the value of standard 'd'n:viation if the marks obtaincd by each of the students
are increased by one? o
»  State Baye’s theorem. A manufacturer of air-conditioning units purchases 0% of s

thermostats from company A, 20% from company B and the rest from company C. Past
experience shows that 0.5% of company A’s thermostats, 1% of company B’s thermostats

© o and 1.5% of eompany C’s thermostats are likely to be defective. An air-conditioning unit
« i wyandoly selected from this manufacturer’s production line was found to bave a defeciive

. -thermostat. Find the probability that company A supplied the defective thexmosiat.
. Write-the differences and simitarities between Binomial probabitity Disteibution and
. Negative Binomial Probability distribution. '
4 The nuraber of accident in a year attributes to taxi drivers in 2 city feiisws, Polsson
e distribution with mean 3. Out of 1000 taxi driver, find the approximately the ptmper ¢f
© driver with: ' -
) Mo aceidents in a year
i) More than 3 accident in a year _ _
Define normal distribution. Give the condition for normal approximation of Binoroial
distribution and Poisson distribution. ' :
& The time required to _assemble a piece of machinery is a random varisbls heving
approximately a normal distribution with mean 12.9 minutes and standard devistion of 2
minutes. What are the probabilities that the assembly of a piece of machinery of this kind
will take (8} at least 11,5 minutes (b) between 11.0 to 14.8 minutes? '
| OR |

The probability density function given by
f(x)=cx2,0<x<3 :
0, Otherwise
i) Findthe value constant C?
iiy Compute P(1 <x<2)
iii) Find the distribution function
7 What do mean by central lmit theorem? Write its applicetions.

vn

8. The lifetime of 2 certain brand- of an electric bulb may be congidered & randem variabie
with mean 1200 hours and standard deviation 150 hours. Using central limit theorem, find
the probability that the sample mean of the lifetime with & sample of stzs 35, 1s belween
1100 hours and 1300 hours. '

(3+3]

{244}

{243)

[5]

16}

(4]

1]

[2+4]



| 13; The results of polls conducted queékﬁ"zmd .fqﬁr weeks before an elestion are shown in

9. Define partial correlation and multiple correlations with suitable examples.’ Write two
properties of each. ' o : {61
10. Observation on the yield of a chemical reaction "takex_x at various temperatures was '
recorded as follows: - _ I o _ T
X(CC) 1150 | 150 {200 [250 |1250 1300 110
Y% 754 1812 1855 {89 1905 |967 |754
_ Fit a simple linear regression and estimate value of yield at 200°C. L
[1. An analysis for pH (acidity) in an random sample q_f water from 40 rainfalls showed t_lfiaf'_ T
- mean is 6,7 and s.d. is 0.5. Find a 99% confidence interval for the mean pH in rainfalls. - - 4]
12. As a part of investigation of the collapse of the o0f of a bui}dixig, a testinfg Iaboratory is
given all the available bolts that connected the steel structife at three different positions . -
on the roof. The forces required to shear each of these bolts (coded values) are as follows: - [6]

4]

Position | o somreemeser .
Position 2 L . [105,89,03,104,89,95,85 [ .
| Position3 - 83,89, 80,54 e o
Perform an ANOVA to test at the 0.05 léiwl; of significance v_nihéthér the difference among ..
the sample means at the three positions are significant. " . oL woonT o
| “OR S T
The following are the average weekly losses of ‘worker-hours due to. aceidents in 16 -~
- industrial plants before and after a certajn safety program was put info operation: SR
43 und 36, 73 and 60, 46 and 44, 124 dnd 119, 33 ‘and 35, 57 and 51, 83 and 77, |
34 and 29, 26 and 24, 17 and 11. Use:the 0.05 level of significance to test whether the

“gafety pregré;ii; iseffective.

i

© the following table:

© Twovwesks Fourwasks S

- - .| befoteelection. | beforeelection”| - .

For republican candidate | 79 1 9r . a4

1 For democratic candidate - 8 . | 66 .

. Undecided . 37 43 e L
- Use the 0,05 level of significance to test whether there has be ange i bpiiion during © _. e
the 2 weeks between the polls, I R I

4. A manufdctirer of submersible pumps claims that at most 30% of the pumps reqilre ! ConE
within the first 5 years of operation. If a random sample of 120"0f these pwnps includes. "~ -
47 which required repairs within the first 5 years, test the il hypathesis p = 0.30-agamst -0
the alternative hypothesis P > 0.30 at the 0.05 level of sigmificance, ._ e ._3{5.].'-_" ‘)

13. The following data are the ages (in months) at which n = 50 chiildren were first enrofledin
a preschool. . Co i T '

38 40 130 |35 [39
47 135 {34 (43 [41
32 134 741 130 j46
195 139 133 132 [32
42 (50 137 {39 {33
40 148 36 (31 {36 |
36 141 143 148 (40 ]
35 {40 {30 146 |37
45_ 142 141 |36 |50
45 |38 146 {36 |31

@) Find sample mean, sample variance and sample standard deéviation +..0i

- b) Compute a value that measures the amount of variability wlét_iv;ﬁ to ﬂ_lé' .‘;'.al'ut: of mean

LEE ]

Pl

R ekt e e

L

.31"':- w&:@-ﬁh&m W e




Z3 TRIBHUY AN UNIWVERSITY | Exam. ::_?__'_.;..-'-N_éw;_'ﬁﬁcﬁ_":Zﬁﬁ'._ (ely
INSTITUTE OF ENGINEERING bpevel | BE | Full Marks | 80 _%
1 . . . ax ToRl . : - i I
Fxamination Controel Divisien | programme BEL,BEX, | passMiarks |32 |
- }ﬁ.ﬂi‘-w,____s}__@lsﬂ‘iﬁg&_ AN B
2970 Ashad { Year/ Part LA Time ___“___il_}_hﬁri._#j

——

|

J— ...._....._-__.._....-—-——-'—',,_._...._--———‘

~Subject: - Probability and Statistics (SH602)

e —— e i

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

The figures in the margin indicate Fl ull Marks.

Necessary tables are attached herewith:

Assume suitable data if necessary.

" In statistics paper five candidates obtain the marks as 33, 38, 48, 59 and 72. Calculate the

mean and standard deviation of these marks. If 10 marks are added for each student, what
will be mean and standard deviation? .

Distinguish between mutualiy exclusive and equally likely events with examples. What is
the use of Bayes theorem in theory of probability? In 2 college 45% students belong to
Civil, 30% Electronics and remaining 1o other faculties. The probabiiity of being top 18
5%, 4% and 2% respectively in civil, electronics and others. If this year's result is
piblished, what is the probability that the topper is form electronics?

Define poisson probability Distribution, Write the conditions for poisson approximation
to RBinomial Distribution.

A quality control engineers inspects & 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 sarnple will contain.

o i} None of the batteries with defect? -

/14y Only omé of the batteries with defact?
- jif) At least two of the batteries with defect?

Define standard normal distribution with area propeity.
The matks obtained by [OE students in statistics are 50 on average with variance 16. If

5000 students have given the exarm, find the following:

g) The number of students securing marks less than 407
by The number of students securing marks between 35 to 607

OR
Let X denotes the amount of time for which a book on cwo-hour reserve at & college
library is checked out by a rendomiy selected students, and Suppose that X has density
function T(x)=kx,05x 5 2
0, otherwise

a) Find the value ofk

b) Calculate PX <1}

c) Calculate P(0.5s X <1.5)

d) Calenlate P(1.5 < X}
Define sampling distribution of mean.
Define Centrat Limit Theorem. In 2 sample of 16 observations from & normal distribution
with mean of 150 and & variance of 256, what is (a) P(x <160) (©) P(x >142)

What is the difference between comelation and zegression? Plot the sample regression line

of Yon X. .
Sooedx 1 30_| 40 l:é‘_ql 60 -
Stopping, distance ¥_| 160 1 2401 330 | 435

[3+3]

i6}

[2+3]

5]

f4i

[4)
[2+4]

(2+4]



10. What do you mean by correlation coefficient? Show that correlation coefficient lies
between -1 and +1. '

11. Describe the procedure of the test of significance of difference between two means for
large sample. : :

12. Set up an ANOVA table for the following acre production of data for three varieties of
wheat, each growth on 4 plots and state if the variety differences are significant. Use
a=0.05 ' '

[ Plot of Tand Variety of wheat
1 6 5 | 5
2 7 5 | 4.
3 3 3 3
3 T ——— -

OR

The following random samples are measurement of the heat producing capacity
(in millions of calories per ton) of specimens of coal from two mines:

Mine'] | 8260 | 8130 | 8350 7 8070 8340 | .
Mine2 | 7950 | 7890 | 7600 | 8140 7920 | 7840

Use the 0.0 level of significance to test whether the difference between means of these
two samples is significant.

-+ 13. What do you mean by. chi square-distribution?: The following test gives the information . -
+ . for;the-engineering students interest with: ability in-co nputer. Is ‘there -any - significant

)

lationship between interest in engineering and ability in computer?

S . | Inderest in Engineering Low .|‘Average. | i
| Ability in computer | Low . b 12 32 1
e ' Average . 3 {6 718 |

14. ‘Two different types of injection-molding machines are used to from plastic parts. A part
- is considered defective if it has excessive shrinkage or is discolored. Twg random
samples, each of size 300, are selected and 15 defective parts aré found in the sample
from machine 1 while 8 defective parts are found in the sample from machine 2. [s jt
reasonable to conclude that both machines produce the same fraction of defective parts,

using o = 0.059 -

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

a]

3 1 11710

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

o

7 Tiel127% 31 87T5]
I3 18T 1171315 4]
4 | 51577 7’7 31273
8 1131 [ 71173 4[5%

717711 8

ok

4]

[4]

[6]

5]

(8]
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Subject. - Probability and Siatistics (SH602)

v {Candidates are required to give theilr answers in their own words as far as practicable.
v Atrempt All questions. '
v The figures in the margin indicate E ull Marks.

v Necessary tables are attached herewith.
v Assume suitable daia if necessary.

1 are data on the wreaking strength (in pounds) of 3 .k_inds of material: [2x3]

. The following
Maweial 1| 144 | 181 T550 1187 1169|171 1

s Lot (176 182 1133 LI

~gs T80 198 [175 | 164 ]

i} Calculate the average breaking strength and the median breaking strength for each

material. :
jij Calculate standard deviation and variance for each material.

5. Define independent and mutually exclusive events with an example. An asssmbly plant
receives its voltage yegulators from these three different suppliers, 60% from supplier A,
30% from gupplier B and 10% from supplier C. It is also known that 05% of voitage
regulators from A, 90% of these from B and 65% these from € perform secording to
specifications. What is the probability that: ' :

{) Anyone voltage regulator received by the plant wiil perform according W

specifications. o .
i) Avoltage regulator that perform according t© speciiication Cawe semBand Gl

%3}

Wiiite difference berween binominal distribution and negative biromial dictribution with
suitable examples. : o 242}
4, Among the 12 solar collectors OB display at a trade show, 9 are flat-plate collectors and

the others are concentrating collectors. If a person visiting the show randomiy selectsof
the solar collectors 10 check out, what is the probability that : [2+2+2]

i) ' ﬂon of them will be flat-plate collectors.
ii) Atleast3 of them will be fiat-plate collectors.
fii) At most 2 of them will be concentrating cotlectors.
5. Define standard normal distibution. Write down its importance in engineering fleld. [4]

6. The breakdown voltage X of randomly chosen diode ofa pazﬁcu}'ar type is known 10 be
normally distibuted 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
ii) At most43 volis
1) At Jeast 3 9 volts
| OR

1£ a random variable K has a function
fx)= 2™ forx>0 '
forx <0
Find (D) Verify that the function is probability density functiont
GHE(1<x<3)
(iii) Finc mean and variance



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

8. A population consists of 5,6,9,12. Consider all possible samples of size two which can be

drawn without replacement from this population. Find
1) - Pogulation mean and population standard deviation,
i) Mean of sampling distribution, of mean, '

it} Standard ervor of sampling distribution of mean.

[4]

[2x3]}

9. The simple correlation coefficient between fertilizer (X1), seeds (XX;) and productivity

(X5} are 1;=0.69, t13=0.64 and r23=0,85. Calculate the partial correlation r(» 3 and multiple

correlations R 1.

{4}

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,
Xy =572, Ey2_= 23,530, Zx = 43, ¥x* =157.42 and Zxy = 1697.80. Assume that the two
variables are related according to the simple linear regression model.

i} Celeulate the least Squares estimates of the slope and intercept

g

i} 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 arc the breaking strength of three different brands of cables.

, Bran Breakin. strength
F 40 |30 {50760 | 30 -;f

d
A
B 16040755 651 - 1
C _160]5 770 (65 75 | 40 |

[6]

Construction AN_OVA-table and test for the equality of the, average breaking strength of .
! ) - o

<7 cables at ¢=5% ;
: ' OR

~In a manufacturing .companyr__t-h:el.:new;-xﬁodem- manager is in a.be efthat music enhances . -

-the productivity of workers, He made sbservations on 6 workers for a wéel and

B the.production before-and after. the: music was instaled, :From;thei datzi'.-gi

' you conclude that the productivity _haé;indeed.;changed.due. to-music? (o=1%) -

Week without music [ 219 | 205 | 226 1198 T 209

216 |

Week with music | 235 186 | 240 | 203 {221

205 |

12.A rendoin sample of size 16 showed a mean of 52 with a standard

99% and 95% confidence limits population mean.

o and recorded
ven below, can .-

deviation 4. Obtain

(4]

- 13. From the following data can you conclude that there aésociation between the purchase of

brand and geographical region using Chi-square test at a=1%9

Region :
. Central _ Eastem Western
Purchase brand 40 | 55 . 145

Do not purchase brand |60 |45 55°

_I -

051

14. What are the steps in hypothesis testing? A study shows that 16 of 200 contputers
produced on one assembly need readjustment before shipping while same happens on 14
out of 300 produced. Test at 1% level of significance that the second assembly is superior

than first one? ‘
15. Entrance scores of three engineering institutes is as follows:

f

1070

740 1800 {830 840 | 860 890 830 {930 _
655 | 775 |825 1978 |9g9 1025 [950 {980 | 1100
850 [ 825 | 749 870 {565 | 978 | 935 950 ] 1000 |

[51
[1+2+2+3]

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

i) Which institute is good?
if) Which instituie is consistent/reliable?
: L2 E




