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

) 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

 observation 30 was entered as 13. Then find corrected mean and standard deviation of
time spent by the students on social media during college houss. [61

5. Define mutuaily exclusive and indeépendent events: An insurance company insured 2000

Civil engineers, 4000 Electrical engineers and 6000 Mechanical engineers. The
% probability of an accident involving Civil engineer, Electrical engineer and Mechanical
. engineer during their jobs is €.01, 0.03 and 0.15 respectively. One of the insured

engineers meets with an accident. What is the probability that he is civil Engineer? {6}
3. What are the eharacteristics of Binomial Distribution and how does it differ from:
Hypergeometric Distribution? ‘ 51

4, If the probability that an individual suffers a bad'reactidn from a certain injection is
0.001, determine the probability that out of 2000 individuals

a) Exactly 3, individuals will suffer bad reaction
b) More than 2, individuals will suffer bad reaction [51

5. If inner diameter of a rod follow Normal Distribution. If 7% of the rod has inner diameter
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. [5]

§
6. Find the mean and variange of the probability density function given by

. 24 O<
F(x) = 12x“(1-x); 0<x<=1
0 otherwise 5]

Define Standard error and explain its importance in inferential statistics and write down

3
:

~ the formula of standard error of sample mean and sample proportion. (51
8. A population consists of live numbers 4, 8, 12, 16 and 20. If 2 random sample of size 2 is '
drawn without replacement. : ’ [51

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 to the population mean.
d) Find the standard error of sample mean.

9. Write the process of test of Signiﬁcance of difference of two means for large samples. 5]

* 10. The sales figure of an item in six shops before and after and advertisement is given as:

Before | 53 128 131148150152
Afier |58129]30155]56145
Test whether the advertisement was etfective at 5% level of si anificance? [51
(t-value for 5 degree of freedom = 2.571) '




11 Dyson Comnany in Berlin plans to produce a new hair pmduct known as Dyﬂon
‘Supersonic. The suppliers for the company are company A and Company B found that
1% and 2% defective of 200 and 300 items respectively. Arrange appropriate hypothesis

s

testmg fo xm'estxcate whether Company B is better by usmg a2 0.05 level of szgmﬁcance {5}
© 12.In arecent survey 1650 Engineers were classified according to-their intelligence (GPA in
Bachelor) and economic conditions after graduatwn Test whether there is any association
between intelligence and economic condition. [%? value for 9 degree of freedom—-ié 9191 - 5]
B dit duati . Intelligence in BE -
Economic Condition afier gradua on Excellent | Good | Mediocre | Dull |
Good 48 199 ¢ 181 -} 82
Average 80 73 65 | 89
Below average o 86 51 51 34
Not good L 81 185 | 190 105 |
13. What are the two regression coefﬂcxents and what do they present? Write the propemes
of regression coefficients. . 5]
14. Listed below are circumference (in feet) and bexght (111 feety of trees in I\/‘arshaﬂ
Minnesota (base on data from “Free Measurement” by Stenley Rice, American Bmlogy _
Teacher Vol 61. No 9y [5]
X(cirey| 181 1.9 118247 BREN 5.5 151 8.3
Yht) |21.0 .33.5- 1 24.6 1 40.7 [ 73.2 1244 140414531535 ]
a) Isthere a correlation exist? '
b) Explain this correlation. v
15. The scores of randomly selected 32 students of two groups on Probability and Statistics
are: | , R | v G
B Group ' A" Group'B’ ]
50§37 11337 /56;74]50]43
451 9111134139124 55 "35 :
24} 6| 13124 172[32145]59 _
1323212414047 363432}
33145{37{38}40|53|55]18
33132146132132142 49|32
46121132) 4l41{33]14}60}
45116143132 1603438 48
a) Which group is best?
b) Which group is more consistent? , : :
¢) Find standard error of difference of their means. ‘ o [34347)
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Write down the significance of statistics in engineering. 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.

_Height (cm) | 10 | 20 {30 [ 40 | 50 | 604
No.ofplant |2 |3 [- [21]- |5 |

‘What do you mean by mutually ‘exclusive, exhaustive and complementary events?
- Explain with examples. In a particular city, airport A handles 50% of all airlines traffic,

airport B handles 30% and airport C handles 20%. The detection rates for weapons at the
three airports are 0.9, 0.5 and 0.4 respectively. A passenger is randomly selected at one of
the airports. Then (i) what is the probability that he/she carrying a weapon? (ii) If he/she
is found to be carrying a weapon, what is the probability that airport A is being used?

Define probability density function? A continuous probability distribution of a variable x
is defined as f(x)=KX(1-X) for all 0 < X < 1. Compute () P(X 2 0.4) (i) P(/2 <X <5¥%)

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

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

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

Define Gamma distribution, chief characteristics and write its applications.

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 42 volts; (b) at most 43 volts; (c) at least
39 volts.

Define estimation? 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 score if standard deviation ‘of score of "all
students in known to bel0.

A whole sale dealer wanted to buy a 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 had mean life

(6]

Bl

[5]

[6]
[5]
[5]

16}



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 1401301506030} -
B |60[40]55]65 -
C |60]50}70]65 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 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 Intelligence in BE

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

% value for 2 d.£=5.991

11. What is testing of hypothesis? Explain the probedure followed in testing of Significance
ifference between two population proportion large sample? .

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

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

. [ EZX=10 EX2—2O 2X3-—3O
IX =20 [ ZXP=68 | IX5=170
| EXiX2=10 | ZX0X5= 15 | ZXpX35=64
Find (i) Partial correlation between X, and X, eliminating the effect of X; (i) Multiple
correlation between X, X, and X3 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[90[82|75[25]98{36{78

Marks in Mathematics | 47 [ 53 158 [ 86|62 |68 |60 9145184

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

X[46]61 156|168 |58]45|50159145|66]57
Y 14946 143(32(26(27[29]47137130(43
X159|66162|57157145|50]61155]47(51
~ Y [32127(37]12414349|4812937|32|26
i) Find the sample mean for each variable X and Y.

if) 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.

8

[5]

[6]
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Describe the strong and weak points of various measures of Central tendency. From the

following “frequency distribution find the range of income of middle 70% of the
. employees and the median income. Also find mean deviation from mean.

IncomeinRs. 500-600 600-700 700-800 800-900 | 900-1000

No. of._employeés‘ 150 300 500 . 200 50

Distiﬁggi?s,h'bet\veen absolute and relative measures of dispersion. The running capacity
of two horses is givén below, state which is more consistent and why?

“[Horse A | 250 255 280 290 295 300
HorseB | 280 | 282 290 295 208 - 295
If we the following probability density function. |

fk(G+2x),25x <4
fx) = { 0, otherwise

Fmdthe value of K and mean and variance of random variable X.

A rafidom variable X has following probability function.

X[ 2 ] - 0 1 | 2 3
xR K_|_0d 0.2 2k 3k 0.1
i) Fiad the value of K., _

if) Find Mean and Variance, |
Du__ri;;g one stage in the manufacture of integrated circuit chips, a coating must be applied.
If 70% of chips receive o thick enough coating, find the probability that among 15 chips

@) z’x:t;f,_least 12 will have thick enough coatings; (i) at most 3 will have thick enough

coatings; (iii) exactly 10 will have thick enough coatings.
Iri alpormal distribution 31%of the items are under 45 and 8% are over 64. Find the mean
an ‘g»*,ftandard deviation of distribution. (Given, Zoa=1.4, Zy15=0.5)

DresCribe the advant:a{gés of sample surveys over complete enumeration?

Nepal Eleétricity Au‘ihbrﬁity’ wishes to estimate the average electric bills for the month of
October for single family homes in Kathmandu, Based on similar studies in other cities

the §tandard deviation is assumed to be Rs. 150. The NEA wants to estimate the average

b "for October such that error will not deviate by Rs. 15 with 90% confidence. What
satple size is needed? -+ _ B |

What are the assumptions for the t-test? Describe the procedure of test of significance
between two means for small sample.

| [61

151

51

[l

(5]

[5]
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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. 5]
i System A 55 60 63 56 59 55
System B 57 53 64 49 62 -
System C 66 52 61 | 57 - -

10 Test of the fidelity and selectivity of 190 digital radio receivers produced the results
shawn in the following table. _ A .

Fidelity
Low Average |  High
. Selectivity | Low 6 .12 1 32
: Average 33 61 i3
High ' 13 15 : p
Use o=0.05and x> = 5.991 to test whether there is relationship between fidelity and
selectivity. o : [6]
11. Define Hypothesis, and write down the steps involve in the test of significance of .

difference of proportion. E S ' ' )

12.In 1990, 5.8% job applicants who were tested for drugs failed the test. At the 0.0
i significant level, the test claim that the failure rate is now fower if a simple random
' “'sample of 1520 current job applicants results in 58 failure. Does the result suggest that
. fewer job applicants now use drugs? [5]
-13.Fit the regression line of yield of crop (‘000 tones) on amount of rainfall {mm) and
~amount of fertilizers used (kg). Also estimate the yield of crop for the year in which

. rainfall is 13 mm and fertilizer used is 9 kg. (5]
- [yied | 4 6 7 9 13 i5
Rainfall 3 4 | 6 | 8 | 12 15
Fertilizer 4 10 7| 14 20 24 30

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

Experience (X) 16 ] 12 | 18 4 3 10 5 1 12
Performance (Y) | 87 | 88 | 80 | 68 | 78 | 8 | 75 | 8

a) Fit the regression equation of performance rating on experiénce and estimate the
probable performance of an operator had 8 years experience.
b) Determine coefficient of determination and interpret it. [5]

15. List Five Number summary and prepare the box plot for numbers of guest istered each
~_of 60 randomly selected days. ' [6]
108 94 188 | 116 165 181 106 133 176 110
169 134 4 129 109 85 124 119. | 165 153 | 135
105 | 180 | 105 o1 | 117 | -148 | 83~ | 96 | 101.:| 123
128 143 136 99 169 133 89 90 174 ‘144
A 151 168 103 116 106 107 179 113 i72 120
179 183 99 94 87 120 | 154 159 103 139

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

Calculate approximate measures of central tendency from following data; [1+2+3]

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

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

a) One from each profession
b) Atleast one engineer

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

A quality control engineers inspects a random sample of 3 batteries from each lot of 24

4]

[3+3]

car batteries that is ready to shipment. If such a lot contain six batteries with slight

defects, what is the probabilities that the inspector’s sample will contain

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

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

OR
What are Gamma and Chi—squar,ed. distributions? Specify relationship between them.

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

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

OR

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

b} fail within 120 hours

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

a) Enumerate all possible sample of size two without replace-ment
b) Show that the mean of the sampling distribution of sample mean is equal to
population mean

[6]

[2+3]

B3]

[41



8. State central limit theorem. A random sample of size 100 is taken from an infinite

population with mean 75 and variance 256. Assert the chances of sample mean between
67 and 83.

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

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

Number of errors: | 0 | 1 [ 2[3]4

Number of pages: | 275138 [ 75 [7 141

- Using chi-square test of goodness of fit, verify whether the arrivals follow a p01son ‘

distribution at 5% level of significance.

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

OR

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

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

13. Intrying to evaluate the eﬂ'ectlveness of antibiotics in killing bactena, a research institute
compiled the following information -

: Antibiotics (mg) |12 [ 15| 147 16 | 17 | 10

Bacteria » 5 17156]72186|6.2

“Find strength and direction of relationship between them.

14. lef’erentlate between Correlatxon and regressxon analysm
15. F ollowmg data revels the scores of sixty candldates of IOE entrance exammatlon '

5143 | 40 |78.57]46.43 | 51.43 [ 50.71
42.14 150.71 | 42.86 | 55 |71.43]|64.29
52.86 |42.14 | 57.14 { 45.71 | 43.57| 40
44.29 | 55.71| 40 |48.57|48.57]49.29
5143 |47.14 | 54291 45 53571 50
49.29 | 60 |48.57150.71| 50 [49.29
47.14 | 53.57 | 58.57 | 43.57 | 47.14 | 53.57
47.86 | 47.14 | 40 |[43.57|52.86 | 47.86
49.29 1 49.29 | 42.86 | 47.14 | 48.57 | 50
47.14 | 50.71 | 52.86 | 47.86 | 47.14 | 70

a) Estrmate average score of cand1dates

- b) Find unbiased estimator of true standard deviation and standard error of average score
c) Also test for consistency of score

&k
l

[6]

[6]

[6]

{6l
[4]

[4]
[4]
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Define measures of central tendency and measures of variance. Following data gives the

distribution of marks of 50 students in statistics.
Marks more than | 10 [ 20130140 |50 | 60| 70
No: of students |50 (45435120110 411

Compute median marks. Also compute minimum marks obtained by a pass candidate if
60% student pass in the test.

“A problem in statistics is given to three students A, B and C whose chances of solviﬁg are
Y, ¥ and V4 respectively. If all of them try mdependemly, what is the probability that

a) at least one of them will solve it
b) none of them can solve it
c) exactly two of them can solve it

chf’ ine binomial distribution and explain the condmon for Bmormal distribution.

" If the probability that an individual suffers a bad reaction from a certain mjectlon is
0.001, among 2000 individual :

a) obtam probability distribution functlon for suffering bad reaction

b) determine the probability that
(i) exactly 3 individuals will suffer bad reaction
(ii) more than 2, individuals will suffer bad reaction

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

a) Between 39 and 42 Volts
b) At most 43 Volts
¢) At least 39 Volts

OR
The distribution function for a random variable x is
fx)=1-e*forx=0
=0 forx<0

a) Find p(x > 2)
b) Find mean and variance of the variable x.

(6]

[6]

[2+2]

[6]

(6]



10.

11.

12,
13.

Define discrete and continuous random variable. Also desctibe the procedure to compute
mean and variance for both variables.

efine standard normal distribution. Write down its properties and importance of this
distribution. :

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.

What are difference between point estimation and Interval estimation? Also discuss
differences between estimation and Hypothesis testing.

Define critical value. A manufacturer claimed that at least 95% of the water pumps
supplied to the ABC Company confirmed to specification. However, the product manager
at ABC Company wasn’t satisfied with the claim of the manufacturer hence to test the
claim, the manager examined a sample of 250 water pumps supplied last month and
found that 228 water pumps 45 per the specification. Can you conclude that the
production manager is right to doubt on the claim of the manufactures (o = 0.01)

Three varieties of coal were analyzed by four chemists and the ash-confent in the
varieties were found as follows: -
Varieties L Chemists
e 1121314
. A 8151517
i B 71614(4]
C 3(6{514

Test whether the varieties differ,,signiﬁcanﬂy in their ash-content? Test at 5% level of
significance.
[F(z, ) 19.4, : F(g,g) = 8.31}?

Write the procedure of testing of Hypothesis for single proportion.

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

Number of twists 41149(69165[40]50 (5857|3136

Percentage of elements A | 10 ] 12 {14 [15]13 12|13 ]14]13{12

&) Fit the regression equation of number of twists on percentage of element A.

14.

- Determine the predicted number of twists required break an alloy when percentage of
element is 20

b) Find 99% confidence interval for the regression coefficient.

The simple correlation coefficient between fertilizer (x;) seeds (xp) and productivity (x3)
are 112 = 0.59, 13 = 0.46 are ;3 = 0.77 calculate the partial correlation coefficient ryp 3 and
multiple correlation Ry 23

(4]

(4]

fel

[3+3]

(6]
f4]

(4]

(4]



15. The samples—; of length of life of bulbs from two companies are given below.

Length of life (hours) Lzmpagy
500-600 10| 3
600-700 21 | 8
700-800 6 | 15
800-900 8§ | 12

900-1000 211 4
1000-1100 101 5
© 1100-1200 2 |15
1200-1300 12 | 13
1300-1400 1941 7
1400-1500 9 7
1500-1600 3 4
1600-1700 7 6
1700-1800 5 3
- 1800-1900 4 | 2
1900-2000 1 3

a) Calculate mean kength of life of bulbs fro company A and company B
b) Calculate sample standard deviation and sample variance for given data
¢) Which company is bulbs are more uniform?

Kk ¥k

(8]
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1.- Describe the various measures of central tendency and its. application. The following table
represents the marks of 100 students. : [61

[ Marks 0-20 | 20-40 [40-60 | 60-80 | 80-100
[No.of students |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; Of its 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 repair 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 randomly selected purchaser has bought a brand 1 DVD
players that will need repair while under warranty?
b) What is the probability that a randomly selected purchaser has a DVD player that will
need repair while under warranty?
3. Define negative binomial distribution with its important characteristics. {51

4. If 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 cantain. ' [5]

a) EXactly one page with errors?
b) At most three pages with errors?

5. In 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 to obtain more than 60% marks? What are the minimum marks of the top 100
students? Assume that the marks are normally distributed. [5]

OR

The daily consumption of water in a certain place follow a gamma diétribution with
parameters o = 2 and f§ = 3. If the daily capacity of this city is 9 million gallon of water,
what is the probability that on any given day the water supply is inadequate?

6. The distribution function of a random variable x is [5]
F(x)=1-e™* for x20
=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. An electrical firm manufactures light bulbs that have a length of life that is approximately
normally distributed with mean equal to 800 hours and standard deviation of 40 hours.
Find the probability that a random sample of 16 bulbs will have an average life of (a) less
than 850 hours (b) between 750 to 900.

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

: ’&}iarlj”ﬁged in the ‘ﬁgroﬁtﬁndﬁ a synthetic fiber is stored in a place which has no
e huimidity. gontrol. Me%§u11p pénts *ofghe relative humidity in the storage place and
‘g ‘moisfure cofite® of samjsfe o%f"ﬁﬂe raw material (both in percentage) on 12 days yielded

Viwth e foﬂOWlng results;

Hunﬁdity,X 42 135 |50 |43 148 (62 131 |36 |44 {39 |55 |48

Moisture content, ¥ {12 | 8 14 19 11.,16 |7 9 12 410 (13 |11

Verify that it is reasonable to fit a straight line. Fit the straight by the method of least
squares. ,

11. Describe 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 |60 |61 |67 |58
|Barley {65 |80 {61 |75 |59 |56
| Maize |58 |47 |64 |49 160 |52
Oats |83 [61 [78 |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. i

OR

A liquid dietary product implies in its advertising that use of the product for one month

- results in an-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 data support the
claim of the producer of the dietary product with the probability of a type I error set to
0.05?

! _ “{ Subjects 1 2 3 4 5 6 7 3
- - Weight(db) | 165 | 201 | 195 | 198 |155 |143 |150 | 187
3 - Weight (Ib) | 161 {195 192 1193 |150 | 141 | 146 {183

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

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

Use 5% level of significancfe.

14. Two different areas of a city are being considered as sites for day-care centers. Of 200
“ households surveys in one section, the proportion in which the mother worked full-time
was 0.52. in ar;;oth%gction, 40% of 150 households surveyed had mothers at full time
jobs. At 0.051ev ignificance, is there a significant difference in the proportion of
working mothers i areas of the city?

[5]

[5]

[5]

[]



15. The entrance Score of three engineering institutes are as follows: (8]

Institutes

_Entrance scores
830 | 840 | 860 ‘ 890 | 830 | 930 1070
825 | 978 |989 | 1025 1950 [980 | 1100
935 1749 1870 | 565 | 978 |925 1950 1000
a) Calculate mean and standard deviation for institute A, Band C
b) Which institute-is good?
¢) Which institute is consistent?

%ok %
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S

. What is Box plot and what does 1t measure? Explam the meanmg of its dlfferent parts
with dlagram ot e e e C o e

A c1v11 engmeermg momtore water,_,quahty by measunng the amount of suspended sohds’
in a sample of river water. Over 11 weekdays, he observed 14, 12, 21, 28, 30, 63,29, 65,
55, 19, 20 suspended solids (parts per mllhon) -

Find the third quartile and mterpret its meamng o - B [3+3]

.+ Write:sown: the:difference ‘between: the. -sample:space:and. sample: points, dependent and
ndependent-events. Urn. A-contains 2 white 1 black and 3 red balls. Urn B contain 3
;- white 2 black ‘and 4 red balls.. U 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 :
T ,probablhty that both come from Urmn B. {6}

.3 What are: the .characteristics  of  Binomial sttnbutxon -and -how ‘does it dxffer from
*.‘Negative Binominal Distribution? : " 4]

4. - A quality contro} engmeer inspects a randomsample of 4 batteries from each lot of 24 car
batteries that is ready to shipment. If such a lot contain six batteries with slight defects.
What are the probabilities that the inspector's sample will contain. [s]

i) None cf the batteries with defect? - .
i) At least iwo of the batteries with defects? -~ '
iii) At most three of the batteries with defects?

5. The breakdown voltage X of a randomly chosen diode of a particular type is knownto be
normally distributed with mean 40 volts and variance 2.25 volts. What is the probability
~ that the breakdown voltage will be [5]

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

OR

The daily consumption of electric powerl in a certain city follow a gamma distribution
with o = 2 and § = 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
ngen day?



6.

A college professor never finishes his lecture before the bell rihgs to end fhe .périod‘ and

always 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 p.d.f of Xis

f(x)=kx?,0<x <1
=0, otherise

i) Find the value of k

i) 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 tandom variable with mean value 4.0 gm and standard deviation 1.5 gm. If

‘50batches are independently prepared, what is the probability 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 all possible samples of size two which can be drawn

~ without replacement from this population. Find population mean and Standard error of

1.

12.

mean.

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

A sample of 8 values of three variables X, X; and X3 were thained as

L [Z%=360 TXp=64  [£X;=48
TXE=17172 |2X7=546 | =X:?=320

z X] Xz = 2845 z X1 X3 = 2269 = Xz X3 =396

Find:-
i) Partial correlation between X; and X; eliminating the effect of X

ii) Multiple correlation between X, X, and X3 assuming X as dependent

Discuss difference between estimation and hypothesis test of significance of population
[663 1435 1649 619 1643 [64.7 [65.1 [645 |684 | 632 |

' Find 99% confidence interval for true hardness of magnesium alloy.

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

. mean grade was. 75 with standard deviation of . 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 a = 0.05? '

OR

_ Three randomly selected 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 |4 |7 |7 |8
Dietll |3 |4 |5 |6 |7
Dietlll 16 |7 {7 {7 |8

- Test the hypo;hes‘is,that mean gains of weight due to the three diets are equal.

[5]

(5]

[6]

2
(51

[3]

(6]



13. 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.

Age Gender
Male | Female

<16 25 10

16-17 |24 32

18-20 . | 28 17

>20 19 34

Cérry out a test of hypotheses to decide whether there might be an association between -

gender and the age at which an individual ﬁrst smokes?

14. Explain the concept of (i) point estimation and (ii) Internal estimation of population
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.

15. 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.

120

I
) 00 |

.80

80

70

GU‘ l : i | 1 R
Plant1 Plant2 Plentd Plant4

Piant

Hkok

B3]

(5]

[7]
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1. What are the differencés between measures of central tendency and measures of
dispersion? The mean and standard deviation of 20 items is found to be 10 and 2
respectively. At the time of checking it was found that one item 8 was incorrect. Calculate
the mean and standard deviation if: (i) the wrong item is omitted (ii) it is replaced by 12. [6]

2. Define conditional probability. An assembly plant receives its voltage regulators from -
" these three different suppliers, 60% from supplier A, 30% from supplier B, and 10% form
supplier C. It is also known that 95% of voltage regulators from A, 80% of these from B,
and 65% these from C perform according to specifications. What is the probabilitythat - [6]
i) Anyone voltage regulator received by the plant will perform according to
~ specifications : '
ii) A voltage regulator that perform according to specification came from B

‘3. Write the differences and similarities between Binomial and Negative Binomial

Distribution. - [243]
4. In certain factory turning out optical lenses, there is a small change, 1/500 for any lens to

be defective. The lenses are supplied in packets of 10 each. What is the probability that a

packet will contain 51

i) No defective lens '

ii) At least one defective lenses

iii) At most two defective lenses

‘ OR
Define mathematical expectation of a discrete random vasriable. A pmbabﬂity'
- distribution is given. A
‘ X=x 0 |1 2 3 4 5
pX=x) |0.26 {025 ]0.11 |0.02 |025 [0.11
Find (a) P(X 2 4); (b) p(0 <X <4); (¢) mean and variance of X

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

Poisson distribution. 3 R , - 13l
6. The mean inside diameter of a sample of 200 washers produced by a machine is 0.502 cm

and the standard deviation as 0.005 cm. The purpose for these washers are interned allows

a maximum tolerance in the diameter of 0.496 to 0.508 cm, otherwise the washers are

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

machine. Assume the diameter is normally distributed. . ' ’ . [53

7. What do you mean by sampling distribution of a sample mean and its Standard Exror?
Explains with example. What would be the variance of sampling distribution of mean, if
sample is taken from finite population? - o £51




8.

10.

11.

12.

S 14

15.

. significance).
Regmn ,
| | Central | Eastern | Western
| Purchase brand 40 55 145
Do not purchase brand | 60 45 55

Define the Central Limit Theorem. A sample of 100 mohﬂe baﬁcry cells tested to fmd
the length of life produced the following results as mean 13 months and standard
deviation of 3 months. Assuming the data to be normally distributed by using Central
Limit Theorem what percentage of battery cells expected to have Avs;dge hfe”

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

Dcﬁne partial and multiple correlations with cxamples Write dovm th "ropertles of
partial and multiple correlation. e

An article in wear (Vol.152, 1992, pp. 171 -181) presents data on the fremng wear of mild
steel "and 011 viscosity. Represematwe data follow, with x = oil v150051ty and y = wear
volume (10 cubic millimeters). .

y [240 181 [193 |155 |172 |110 {113 |75 |94
x [1.6 |94 [155 [200 [22.0 |355 |43.0 [405 {330

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

Describe the procedure of the test of significance for d:fference of two population mean
for large sample

Ten objects were chosen at random from the large population and their We1ghts were

found to be in grams 63, 63, 64, 65, 66, 69, 65, 66.1, 64.5. In the light of above data,.
discuss the suggestion that the mean welght in the population is 65 gm. Use & = 0.05.

. Define chl—square distribution. From the following data can you conclide fhat there is
- v.-association between: the:purchase: of ‘brand and geographxcal re,glon’2 (Use 5% level of

Ina postai survey -0£:500. households 330 saxd thatthey . thought they were bemg
overcharged for'the public services within their area.

i}y Calculate an approximate 99% confidence interval‘for the population proporfiio?, P, qf
households who 1hough'€ they were being overcharged for public services within their
area. :

iiy Estimate the size of sample required to estimate the waluc ot ptlo be within 9%
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.

22) 58| 32| 36| 62| 57| 25| 45| 23| 37
647 .56| 46| 60| 29| 49| 63| 36l .26 58

60| 26| 5871 581.'29] 43| 53864451 221
52| 43| 45| 31| 45| 39| 35| 38| 30| 60
58| 42| 54| 62| 52 42| 65| 58| 51| 60

53| 45| 31| 53| 220 53| 51| 52| 47| 59
Find the ' : -
L Sample mean of Nuimber of passenger - :
- Sample Standard: dewauoﬁ and Coeificient of variation.
© il Standard error of the sample mean.
iv. Find the 95% and 99% tonfidence limit of sample mean

sk

[5]
[51

[l

[3]

(8]
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1. In two companies A and B engaged in similar type of industry, the average weekly wage

and standard deviation are given below: A‘ : ‘ (6]
[ Company A_| Company B
Average weekly wage (Rs) | 460 490
| Standard deviation 50 40
mo. of wage earners 100 80

i) Which company pays Jarger amount as weekly wags? . :
if) Which company show greater variability in the distribution weekly wages? _
iii) What is the mean and standard deviation of all the workers in two companies taken
together?
7. State the law multiplication of probability. An Electronics company has an engineering
o position open. The Probability that an applicant is capable is 0.7. Each applicant is given
R written test and oral examination. A capable applicant passes with Probability 0.9 while
‘ an incapable applicant passes with Probability of 0.4. Find (a) the probability that an
applicant passes the test (b) the probability that the applicant is capable given he/she
“passes the test. . . -
3. Define negative Binominal Distribution. If a boy is throwing stone at a target what is the
probability that his 10% throw is his 5™ hit, if the probability of hitting the target at any
trial is 0.6. Also find the mean and variance of random variable. {51

4. Define hypergeometric probability distribution with an example. Describe the conditions
for the binomial approximation to hypergeometric distribution? - [s]

5. Let X denote the amount of time for which a book on two hour reserve at a college library
is checked out by a randomly selected student and suppose that X has density function, 51

f(x)=1/2x, 0<xs2
=0 otherwise

- [6]

Calculate P(X<1) and P(0.5<X<1S5

6. Define continuous random variable with suitable example. Describe the properties of

probability density function and distribution function. ' B3]

7. State Central limit theorem with an example. Explain why it is important in engineering o
field? : : i L - o 5] A
8. - A population consists of the four number 2,8,14,20§ o : S [51 -

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

ii) Verify that the population mean is equal to the mean of the sample mean
 iii) Calculate the standard error of the sampling distribution of the sample mean

9. Define Karl Person coefficient of Correlation and coefficient of determination. What it is
input in analysis. “ | . : '

(5]



10

11.

12.

- A house survey on monthly expenditure on food yield ﬁ)llowing data: -

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

Obtain the multiple correlation coefficient.

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

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

Mean = | Sample Standard deviation-
Company A | 13 3.59V 103V

CompanyB | 10 [3.15V [0.4V B

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

Shyam and Co. produceé three varieties of certain pmducf: deluxe, find and ordinary. A

recent market survey is conducted for preference of products. The preference was found

as fo’llow:h
Product Production
Deluxe 15 14 |19 | 18
Fine 17 112 120 |16 |
Ordinary |.16 |18 |16 |17 |.

‘..:‘Is;.‘t}‘le,r,e -a:significant: djfferenqe‘ in the preference of products 'test it ‘using ANOVA test.

Use a = 5% . SN
‘ " OR

.. The following ‘are. the averége, weekly losses of worker hours due to; accidents in 10
+industrial plan before and after a certain safety. program ‘was put into opération:

|Before T45 173 146 [ 124 |33 [57 |83 [34 [26 |17
After  [36 |60 |44 119 |35 |51 |77 |29 |24 |11

© Use the 0.05 level of si gnificance to test whether the safety program is effective.

13.

14

15.

Define critical value. A manufacturer claimed that at least 95% of the. water pumps
supplied to the ABC Company confirmed to specification. However, the product manager
at ABC Company wasn't satisfied with the claim of the manufacturer. Hence, to test the
claim, the manager examined a sample of 250 water pumps supplied last month and
found that 228 water pumps as per the specification. Can you conclude that the
production manager is right to doubt on the claim of the manufactures? (0=0.01)

- Describe the Hypothesis testing procedure of Chi-square test of independence for

2x2 table.

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

7_110 j12 |4 (8 [7]3 [877]5 |-

12 111 |3 |8 |1 1 J13 (10 |4

4 15 |5 |8 |7 713 12 13

§. 113 |1 7 17 (314 5.5

3 |1 17 110 (4 7 {7 [11' |8

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

Ak

e

[5]

- [3]

5]
5]

- [8]
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Two different sections of a statlstxcs class take the same quiz and the scores are recorded
below [6] .
a) Find the range and standard deviation for each section ‘

. b) What do the range values lead you to conclude about the variation in the two sections?

¢) Why is the range misleading in this case? .
d) What do the standard deviation values lead you to conclude about the varlatlon in two

sections?

Section1 | 1 | 20 [ 20 | 20 [ 20 [ 20 | 20 | 20 | 20 | 20 | 20
Section2 |2 | 3 [ 415 | 6 [14] 15 16| 17] 18] 19

. Define dependent and independent events with suitable examples: The independent
_probabilities that the three sections of a costing department will encounter a computer error. -
at‘e 0.2,0.3 and 0.1 per week respectively. What is the probability that there would be: ~ [6]

J—t
.

1) At least one computer error per week
' . i)' One and only one computer error per week
. 3 : Whte the differences and SImxlarmes between Bmommal and Negatlve Bxpommal -
o _Lstrlbutmn : o [243]
;1':"4;1 'A quahty control engmeel mspects a random samp]e of 4 batteries from each lot of 24 car '
- batteries that is ready to shipment. If such a lot contain six batteries thh shght defects What
are the probabilities that the mspector s sample will contam » ' - [5]

1) None of the batteries with defect? .
ii) At least two of the batteries with defects?
ili) At most three of the batteries with defect?

5. Arandom variable X has the followmg probabxllty density functxon ast S [5]
; , ‘
f0 = {m<@ x)0<x<y

0 otherwme

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

6. The breakdown voltage X of a randomly chosen diode of a particular type is known to be
- normally distributed with mean 40 volts and variance 2.25 volts. What is the probability that

the breakdown voltage willbe: ‘ 151

) Between 39 and 42 volts
it) Less than 44 volts

iii) More than 43 volts

’ -OR

The r’miiy consumption of electric power in a certain city follow a gamma distribution with
‘oo =2 and B = 3. If the power plant of this city has daily capacity of 12 million kilowatt
houm, what is the probability that thls power supply will be inadequate on any given day?



7. State central limit theorem. An electrical firm manufactures light bulbs that have a length of
life that is approximately normally distributed with mean equal to 800 hours and standard
- -deviation of 4 hours. Find the probability that a random sample of 16 bulbs will have an

average life of less than 12775 hours. ) - 5]
8. What do you mean by sampling distribution of a sample mean and its standard Error? What

would be the variance of sampling dlstrlbutxon of mean if sample is taken from finite

population? . [3+1]
- 9. Define partial and multiple correlation with suitable examples: erte down the properties of
~ partial and multiple correlation. : [5]
" 10. The followmg data gives the number of twists requlred to break a certam kind of forged alloy
bar and percentage of alloymg element A present in the metal {51
Number of twists | 41 49 [ 69 |65 40 50 |58 57~ 31 |36

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

. 1) Fit the regression equaﬁon of number of twists on pefccntage of element A. Determine
the predlcted number of thsts requu'ed to break an aIon when percentage of eIement
is 20. .

+ ii) Find 99% confidence mterval for the regressmn coeﬁ' cient (i.e. slope)

11.In a certain factory, there are two independent processes manufactm'mg the same item. The
average weight in a sample of 250 items produced from one process is found to be 120 gram
with-a standard. deviation'of . 12: gram; while the corresponding: figures in -a sample .of 400 .

differ significantly or not at'5: percent level of significance. . - [5]
12. Three: trained - operators - work on- production. of new. -product. The producthty of the
operators are recorded as below o R Y e | (5]
T *  hEe Operators ~ Production. , : S
R B W B CE BV R B BT

RN 2 |1 ul13]16

3 114 A5 p2e

2 Usmg ANOVA test-whether the difference in average product1v1ty due to ¢ diff

operators are sxgmﬁcant Use a0 = 5%
' ‘ OR

Define conﬂdence level and significance level. A company claims that. 1ts hght bulbs are
superior to those of its main competitor. If a study showed that 4 sample of 4" of its bulbs has
" mean lifetime of 647 houts of continuous use with standard deviation of 27 hour. While a
sample of 40 bulbs made by its main competitor had mean lifetime ¢f 638 hours of
~ continuous use with standard devnatxon of 31 hours Does thls substantlate clalm at. 1% level
ofmgmfcance‘? : o fr fo Wy

13. Write down the steps for testmg hypothesm on dlfference between two population

proportions for the large sample size. : ‘ : [5]
'14. 1072 students were classified accordmg to the1r mtelhgence and economlc condxtlons Test
whether there is any association between intelligence and economic condmon - [6]
Economic Condmon o Intelhgence - |
Excellent Good | Mediocre | Duli -
Good , 48 199 - 181 82

Notgood . 81 185 190 106

items: from the other process-are 124 and 14 respectively: Test whether the: two mean'weights -~

o e e et et e ok
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1. What is absolute and relative Measure of Dispersion? Construct a Box plot from the
 following data of marks of students as: o '
Marks 10-20 | 20-30 | 30-40 | 40-50 | 50-60
No: of students 2. 6 22 13 7 ; _
State the law of addition of probability. In a training, the 70% of persons achieved a

|  the! probability that applicant would be a Satisfactory trainee given the Acceptable =~
‘ o [2+4)

rating of Satisfactory. Of those as rated as Satisfactory, 80% had' Acceptable Scores on
the personality test. Of those rated as Unsatisfactory, 35% had Acceptable Scores. Find

scores on personality fest. ‘ _
' Define Negative binomial distribution with its important characteristics.

* you approach it. Assume that each morning represents as independent trial. -

i * Over five morﬁings, what is the probability that the light is green on exactly one day?
i) Over 20 mornings, what is the“prqbabﬂity that the light is green on exactly four days?

. The distribution function for a random variable X is -

- F(X)=:1—.¢:72" vvflorx}_or o

=0 forx<0
i) FindPX>2) _
if) Find mean and variance of the variable X.
Define Standard Normal Distribution with their respective probability denéity function
and describe its properties. L : SRR s

7. An article in Wear (Vol.152, 1992, pp.171 -.18‘1)kpresents‘, data on the fretting wear of mild-

steel and oil viscosity. Representative data follow, with x = ¢il viscosity and y = wear
-~ volume (10™* cubic millimeters). ‘ T £ '
y | 240 [ 181 | 193 | 155 | 172 | 110 113 | 75 | 94 |
< 1 16 | 04 | 155 | 20.0 [ 22.0 | 355 | 43.0 | 40.5 | 330 |

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

What are the two regression coefficients and what do they represent? Write the properties
of regression coefficient. : ‘

Defne Central Limit Theorem. An electronics company manufactures resistors that have

‘A fpaﬁicﬁlarly long traffic light on your morning commute is green 20% of the time that -

[1+5]

5]

51

T

(5]

4 mean resistance of 100 ohms and a standard deviation of 10 ohms. The distribution of

resistance is normal. Find the probability that a random sample of 25 resistors will have
an average resistance less than 95 ohms. ' : :

(51



10. Detme standard error of sample mean.. A populanon consist of the four aumbers 12, 19,
13, 16. : _

i) Write down all possible sample size of two without replacement
i) Find standard error of the sample mean. .

“11. Describe the procedure of the test of szgmﬁcance for d1fference of two mpulatmn mean

for large sample.

12 In the mvest1gat10n of a citizens' comrmttee complamt about the avaﬂabﬂny of ﬁre

 protection within the couniry, the distance in miles to the nearest fire station was
measured for each of five randomly selected residences in each of four araas. :
Areal | 71515168 ./ '

Area2 |1 413 14]5]

Aread | 71918178}

‘ Aread | 4 {6 13715 , ,
Do these data provide sufficient evidence to indicate a difference in mean dlstance for the

- four areas at the 0.05 lcvel of mgmﬁcance? ‘ :

OR.

The diameter of steel rods manufactured on two different ‘cxtrusioniiﬁiaaéhines._is being

n

:sample means ‘and- sample‘“variancés’ére E=873, sf’ =0:35,%;=

b with dlffewnt mean dlameters‘? Use o= 0. 05 m amvmg at thlS conc}uswn

" favor ofi mcreasmg the highway. sp Jimit
‘ res1dents of Pum, County found that 267 "we

aasocnatmn between the purchase of brand and geographlcal regmn’7 : :

Region .

, Ry C Central Eastern | Western *
| Purchase brand = ‘40 55 A5 e
Do not puruhase bran | 60 45 |55 e ¢

Usc 5% level of sxgmficance

15. The following table shows the number of hours 45'hm sp; » patlentssk,y following the

admnnstratmn of a certain anesthetic. Sl G
7110|121 4| 8 171{3 '8. 51
120111318 [ 1 [1]13]10]4
4 15| si8t71713121]3
8 |13 1 {7 1171304155
3] 1 (17110 4 17{711]38

' i) Find sample mean, sample variance and sample standard deviation.
ii) Compute a value that measures the amount of variability relative to t+ = value of mean.
' wd% ’ - ‘

investigated. Two random:samples:of sizes n; = 15-and n; = 17 are selected, and the. -
68, ands,? =040, -
;rcspectwely ‘Assume that ;" =0, and ‘that ‘the data are drawn Fomy ol
& . distribution.- Is there- evidence: to support: the. clalm that the two machmes produce rods_ A

(5]

B

[8] | o
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1. Write difference between measure of central tendency and measure of dispersion and :

their importance. The following table represents the marks of 100 students. [6]

Marks 0-20 20 40 | 40-60 | 60-80 | 80-100
No. of Students | 14 ? 27 ? 15

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

2. Define multiplication law of probability for dependent and mdependent events with
suitable examples. 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
is the probability that there would be: [6]
i) At least one computer error per week?

ii) One and only one computer error per week?

3. Define Negative binomial distribution with an example. How does the negative binomial
_ distribution differ from binomial distribution? . [2+3]

A heavy machinery manufacturer has 3840 large generators in the field that are under

© warranty, If the probability is 1/1200 that any one will fail during the given year, find the

- probability: i5]
s i) That exactly 3 generators will fail during the given year?

- 11) 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. [2+3]

6. The breakdown voltage X of a randomly chosen diode of a particular type is known to be
normally distributed with mean 40 volts and variance 2.25 volts. What is the probability
that the breakdown voltage will be: [5]
i) Between 39 and 42 volts
ii) Between 40 and 43 volts
iii) Less than 44 volts
OR
A probability density function is ngen by f(x)=Ax (6-x)* for0 <x <6
i) Find the value of A
if) Find the mean and variance of this distribution

7. Define sampling distribution of proportion with example. - [4]
The monthly income of a particular group of retailer’s follows a normal distribution with
mean Rs.21,000.00 and standard deviation of Rs.9,487.00. A random sample of size 10
retailers was taken and the mean income is calculated. Find the probability that this

e

sample lies between Rs.18,000.00 and Rs.27,000.00. [6]
9. Define partial correlation and multlple correlations with smtable examples Write down

properties of partial and multiple correlations. {51
'10. The following data gives the number of twists required to break a certain kind of forced

alloy bar and percentage of alloying element A present in the metal. [51

Number of twists 41 149 |69 |65 |40 |50 {58 |57 |31 |36

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

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




11

12.

13.

The mean weight loss of n = 16 grinding balls after a certain length of time in mill slurry
is 3.42 grams with a standard deviation of 0.68 gram. Construct a 99% confidence
interval for the true mean weight loss of such grinding balls under the stated conditions.

Four trained operators works on production of new product. The productivity of the
operators are recorded as below:

Operators | Production

1 101214116
2. 112111 .13 16
3 14 {15 | 12 111
4 16 | 10 | 17 | 17

Using ANOVA, test whether the dxfference in average productmty due to the difference
in operators are significant. Use v =5% =~ :

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

Before | 45 | 73 | 46 | 124 | 33 |57 | 83 | 34 | 26 | 17
‘ After | 36 | 60 | 44 | 119 {35 | 51 | 77 | 29 | 24 | 11
Use the 0.05 level of significance to test whether the safety program is effective.

Define confidence level and significance level. A manufacturer claimed that at least 95%
of the cables 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 cables

-.supplied last month and found that 228 cables as per the specifications. Can you conclude

14,
" The distribution.of number of error page was given below as:

Define chi-square distribution.. A book ¢ontaining 500 pages*was thoroughly checked. -

Number of errors 0 | 1.]121]3}4
Number ofpages | 275 | 138 { 75 |7 {4 |1

Usmg chx =square test .of ;goodness of 'fit, verify. whether the -arrivals follow a: Poisson

15.

distribution at 5% level of significance.

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

Length of Life (hours) | Company
A B
500-600 10 | 3
600-700 21 g
700-800 § 713
800-900 8 12 |
~ 900-1000 21 | 4
1000-1100 0] 5
1100-1200 2 115
1200-1300 12 | 13
1300-1400 19| 7
1400-1500 9 7
1500-1600 31 4
1600-1700 7 6
1700-1800 5 3
-1800-1900 4 2
1900-2000 1 3

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

iif) Whmh Company’s bulbs are more uniform?
a0k ¥

that the production manager is right to-doubt on the claim of the manufacturer? (0=0.01)

[4] '3

(6]

3]

5]

[8]

RSB e

s
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Calculate the standard deviation from the following data regarding marks obtained by

1.
students in a test: : [3+3]
Marks: 117213145 6 | 7 1819

No. of Students | 32 | 41 | 57 | 98 | 123 | 83 | 46 | 17 | 3

What will be the value of standard deviation if the marks obtained by each of the students
are increased by one? e

2. State Baye’s theorern. A manufacturer of air-conditioning units purchases 70% of its
thermostats from company A, 20% from company B and the rest from company C. Past
expetience shows that 0.5% of company A’s thermostats, 1% of company B’s thermostats
and 1.5% of company C’s thermostats are likely to be defective. An air-conditioning unit
randomly selected from this manufacturer’s production line was found to have a defective
.~ thermostat. Find the probability that company A supplied the defective thermostat. [2+4]

Write- the differences and similarities between Binomial probability Distribution and
o Negative Binomial Probability distribution. , [2+3)
4 The number of accident in a year attributes to taxi drivers in a city follows Poisson
. distribution with mean 3. Out of 1000 taxi driver, find the approximately the number of
7 driver with: [5]
i) No accidents in a year S
ii) More than 3 accident in a year

‘5. Define normal distribution. Give the condition for normal approximation of Binomial
distribution and Poisson distribution. :

[6]

6. The time required to assemble a piece of machinery is a random variable having
approximately a normal distribution with mean 12.9 minutes and standard deviation of 2
minutes. What are the probabilities that the assembly of a piece of machinery of this kind
will take (a) at least 11.5 minutes (b) between 11.0 to 14.8 minutes? o [4]

OR

The probability density function given by
f(x)zcx2,0<x<3 :
0, Otherwise
i) Find the valug constant C?
ii) Compute P(1<x<2)
iii) Find the distribution function

7. 'What do mean by central limit theorem? Write its applications. 14]

8. The lifetime of a certain brand of an electric bulb may be considered a random vatiable
with mean 1200 hours and standard deviation 150 hours. Using central limit theorem, find
the probability that the sample mean of the lifetime with a sample of size 36, is between
1100 hours and 1300 hours, [2+4]



R
Veond

A - safety program is effective. *

9. Define partial correlation and mulup]e correlations with suitable examples. Write two
properties of each.

10. Observation on the yield of a chemical reaction taken at various temperatures was
recorded as follows: : o

X(eC) 1150 150 200 [250 250 |300 {150
Y% 754 | 812 [855 |89 1905 |96.7 |754
Fit a simple linear regression and estlm‘:e value of yield at 200°C

11. An ana1y51s for pH (acxdny) in'an random. sample of water from. 40 ramfalls shcwed that i :
4]

mean is 6.7 and s.d. is 0.5. Find a 99% confidence interval for the mean pH in rainfalls.

12. As a part of investigation of the collapse of the roof of a building, a testmg laboratory is

given all the available bolts that connected the steel structure at three different positions

on the roof The forces required: to shear each of these bolts (coded values) are as follows

Position 1 T ’90 82 79, 98 83 91
Position 2 ’ : o 103, 89, 93 104, 89, 95 86
Position 3 : o 83 89, 80, 94

Perform an ANOVA to test at the 0.05. level of sxgmﬁcance whether the dlfference among RS

the sample means at the three positions are sxgm:ﬁcant
- OR

6]

(4]

~The following are the average weekly losses of worker-hours due to. acmdents m 10 A0E

industrial plants before and after a certain safety program was put into- operanon :

45 and 36, 73 and 60, 46 and 44, 124 and 119, 33 and 35; 57 and 51, 83 and 77

.34 and 29, 26-and 24, 17 and .11, Use the 0. 05 ievel of 51gn1ﬁcance to te%t whether thc

" 13. The results of polls conducted two weeks and four weeks before an electlon are shown in
the foﬂomng table:

Two wee_ks Four weeks .

' - .| before election | before elsctlon i
For republican candidate L) 91
“For democratic candidate | g4 | 66 .
Undecided 1 .37 43

] -

Use the 0.05 level of significance to test whether there has been change m mewn dunng‘ :

the 2 weeks between the polls.

14. A manufacturer of submersible pumps clam)s that at most 30% of the pumpe require h
within the first 5 years of operation. If a random sarple-of 120 of these’ pumps includes -

I

15. The fmlomng data are the ages (in months) at which n = 50 chlldren were ﬁrst enroiled in :

47 which required repairs within the first 5 years, test the null by /z;a@mesxs p= {}.2 :
the alternative hypothesis P > 0.30 at the 0.05 level of sagmﬁcance - VR

a preschool.

38 140 [30 [35 |39
47 135 134 |43 [41 |
32 (34 [41 130 |46

55 (39 |33 {32 [32
42 150 [37 |39 |33
40 |48 (36 |31 {36 |
36 |41 [43 |48 {40
35 |40 130 146 [37 |
45 |42 [41 |36 |50 |

45 |38 |46 |36 [31 |

a) Fmd sample mean, sample variance and sample standard dev;atmn s

b) Compute a value that measures the amount of vanablhty relative to the value of mean "

Kok

s
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1. 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? [3+3]

2. Distinguish between mutually exclusive and equally likely events with examples. What is
the use of Bayes theorem in theory of probability? In a college 45% students belong to
Civil, 30% FElectronics and remaining to other faculties. The probability of being top is
5%, 4% and 2% respectively in civil, electronics and others. If this year's result is
published, what is the probability that the topper is form electronics? [6]

3. Define poisson probability Distribution. Write the conditions for poisson approximation
to Binomial Distribution. [2+3]

4. A quality control engmeers inspects a random sample of 3 batteries from each lot of 24
' car batteries that is ready to shipment. If such a lot contain six batteries with slight ‘
~defects, what is the probabilities that the inspector's sample will contain. 5]

R 1) None of the batteries with defect?
- ?;ﬁ;ii) Only onc of the batteries with defect?
1ii) At least two of the batteries with defect?

W

. 'Define standard normal distribution with area property. [6]

6. The matks obtained by IOE students in statistics are 50 on average with variance 16. If
5000 students have given the exam, find the following: [4]

a) The number of students securing marks less than 407
b) The number of students securing marks between 35 to 60?

OR

Let X denotes the amount of time for which a book on two-hour reserve at a college
library is checked out by a randomly selected students, and suppose that X has densﬂ:y -
function f(x)=kx,0<x<2 , :
0, otherwise

a) Find the value ofk

b) Calculate PX < 1)

¢) Calculate P(0.5s X < 1.5)

d) Calculate P(1.5 <X)

7. Define sampling distribution of mean. (4]
8. Define Central Limit Theorem. In a sample of 16 observations from a normal distribution
with mean of 150 and a variance of 256, what is (a) P(; <160)(b) P(x>142) [2+4]

9. What is the difference between correlaﬁon and regression? Plot the sample regression line
of YonX. , : [2+4]

Speed x 30 | 40 | 50 | 60 | 70
Stopping distance y | 160 | 240 | 330 | 435 | 500




10. What do you mean by correlation coefficient? Show that correlation coefficient les -
between -1 and +1. [4]

11. Describe the procedure of the test of significance of difference between two means fo
large sample. : [4]

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

o =0.05 _ ~ [6]
Plot of land Variety of wheat
1 6 5 5
2 7 5 4
3 3 3 3
4 8 7 4
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' 1 | 8260 | 8130 | 8350 | 8070 | 8340 -
Mine?2 | 7950 | 7890 | 7900 | 8140 | 7920 | 7840

Usethe 0.01 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 computer. Is there any significant
. relationship between interest in engineering and ability in computer? -

FH IS

[5]

. o \ - | Interest in Engineering | Low. .Average .| High
ool | Abilityincomputer [Low | 6 12 | 32

- . | Average 1 33 | 61 18 ,
. 14. Two different types of injection-molding machines are used to from plastic parts. A part
i ' is considered defective if it has excessive shrinkage or is discolored. Two random
| samples, each of size 300, are selected and 15 defective parts are found in the sarnple
; from machine 1 while 8 defective parts are found in the sample from machine 2. Is it
: reasonable to conclude that both machines produce the same fraction of defective parts,

using @ =0.057 | [5]

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

B

- 451518 7]7[3] 213

8 11311 1711713 415715
311 171101 411717 (118

a) 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

LE LS
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1. The following are data on the breaking strength (in pounds) of 3 kinds of material: [2x3]
Material 1 | 144 | 181 |200 | 187 | 169 |171
Material 2 | 186 | 194 | 176 | 182 | 133 |183
Material 3 | 197 [ 165 |180 | 198 |175 | 164
i) Calculate the average breaking strength and the median breaking strength for each
material.
ii) Calculate standard deviation and variance for each material.
2. Define independent and mutually exclusive events with an example. An assembly plant
receives its voltage regulators from these three different suppliers, 60% from supplier A,
~ 30% from supplier B and 10% from supplier C. It is also known that 95% of voltage
regulators from A, 80% of these from B and 65% these from C perform according to
specifications. What is the probability that: [2x3]
i) Anyone voltage regulatox received by the plant will perform according to
specifications.
il) A voltage regulator that perform according to specification came from B and C.
‘3. Write difference between binominal distribution and negative binomial distribution with
4 suitable examples. ‘ o [2+2]
4. Among the 12 solar collectors on display at a trade show, 9 are flat-plate collectors and
the others are concentrating collectors. If a person visiting the show randomly selects 6 of :
the solar collectors to check out, what is the probability that - [2+2+2]
i) Non of them will be flat-plate collectors. A
ii) At least 3 of them will be flat-plate collectors.
iii)At most 2 of them will be concentrating collectors.
5. Define standard normal distribution, Write down its importance in engineering field. 4]
6. The brcakdown voItage 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 [6]

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

OR

If a random variable X has a function
f(x) = 26 for x>0
0 forx<0

Find (i) Verify that the function is probability density function
@) P (I<x<3)
(iii) Find mean and variance



7. What do you mesan by the sampliﬁg distribution of sample pmpértion? [4]

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 C . [2x3]

i) Population mean and population standard deviation.
J P _ 1 popus

ii) Mean of sampling distribution of mean.

iil) Standard error of sampling distribution of mean.

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

(X3) are 112=0.69, 115=0.64 and 1,3=0.85. Calculate the partial correlation ri; 3 and multiple
correlations Ry g3. ‘ . .

[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,
Zy = 572, Eyz = 23,530, Ix = 43, x> =157.42 and Zxy = 1697.80. Assume that the tw
variables are related according to the simple linear regression model. : {61
i) Calculate the least squares estimates of the slope and intercept ,
ii) Use the equation of the fitted line to predict what permeability would be observed
when the compressive strength is x = 4.3. , ‘
11. The following are the breaking strength of three different brands of cables. - [6]
Brand Breaking strength
A 40 {30 {50 | 60| 30 | -
B 60 | 40 { 55 | 65| - - o
o ‘ C 60 | 50 | 70 | 65 75 | 40 v
" Construction ANOVA table and test for the equality of the average breaking strength o
" % cables at o=5% ' ‘ :
s g e OR S e e e
-+ In a manufacturing company the new mode | manager is in a belief that music'enhiances
- the productivity of workers. He made observations:on 6 workers for a wéek-and fecorded.
the production before and after the: music was installed: From the data given below, can
. you conclude that the productivity has indeed changed due to music? (a=1%}
“ | Week without music | 219 | 205 | 226 | 198 | 209 216
Week with music 235 | 186 | 240 | 203 | 221 | 205
12. A random sample of size 16 showed a mean of 52 with a standard deviation 4. Obtain
99% and 95% confidence limits population mean. 41
13. From the following data can you conclude that there association between the purchase of
brand and geographical region using Chi-square test at a=1%? [5]

Region
Sastern

|- Western®

14, What are the steps in hypothesis testing? A study shows that 16 of 200 computers
produced on one assembly need readjustment before shipping while same happens on 14

out of 300 produced, Test at 1% level of significance that the second assembly is superior
than first one?

‘ [3]
15. Entrance scores of three engineering institutes is as follows: [1+2+2+43]
Institutes - ,
A 740 1800 {830 |840 |80 [850 [830 {930 |1070
B 655 | 775 [825 | 978 989 [1025 [950 |980 [1100
C 850 [825 |749 |870 |565 |978 925 1950 1000

Calculate mean, standard deviation, coefficient of variation and answer the following
i) Which institute is good? SRR -
if) Which institute is consistent/reliable?

Fhp
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Write any four characteristics of ideal measure of central tendency. For a group of 16
candidates, the mean and standard deviation were found be 20 and 5 respectively. Later it
is discovered that the score 32 was measured as 23. Find the correct mean and correct

standard deviation. [2+4]
Define dependent and independent events with examples. In a bolt factory, machines A, B
and C manufacture 25%, 35% and 40% of the total respectively. Of their output 5, 4 and 2
percent are defective bolts. A bolt is drawn at random from the product and is found to be
def‘ectwc What is the probability that it was manufactured from the machine B? [2+4]
Write any two conditions that a function is a probability mass function. It is found that
::}ﬁ:} of the items produced by a company are defective. Out of 8§ items chosen, using
.. binomial - dxstrzbq’uon find the probablhty of: (i) no defective item (ii) at least one
o defwtlve item. [2+2+2]
e Dcﬁne Poisson distribution. Wnte the limiting case of Poisson distribution as a Binomial
o dlStT‘i bution. ’ [2+2]
In a continuous distribution, whose probability density function f{(x)=Kx(2-x), 0<x<2=0
otherwise. Find: [2+2+2]
a) The value of K
b} Mean of the distribution
¢) Variance of the distribution
State the 1mp0rtance of normal distribution in engmeermg field with an example. - 4]
‘What do you mean by the samplmg distribution of sampie pr opomonV Dmtmamsh
‘between parameter and statistics. : ’ [1+43]
State the central limit theorem. A random sample of size 100 is taken from an infinite
population having the mean 76 and variance 256. What is the probability that the sample
mean will be between 75 and 787 [6]
The following table gives the age of the cars .of a certain company and annual
maintenance costs : [5]
Age of cars (Years): 2 4 6 8 10 .

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



10. The simple correlation coefficient betwecﬁ temperatufre (X1), corn yield (X;) and rainfall -

(X3) are 112 = 0.59, 113 = 0.46 and 123 = 0.77. Calculate the partial correlation coefficient
r12.3 and multiple correlation R 53.

11. The samplc of 900 members has a mean of 3.4cms and standard deviation 2. 610:ms If the
population is normal and its mean is unknown, find 95% and 98% fidcial limits of true
mean. o

12. A potential buyer of light bulbs bough‘t 50 bulbs each of two brands. Upon testing theoe
bulbs, he found that brand A had a mean life of 1282 hours with 8.D. of 80 hours whereas
the brand B had a mean life of 1208 hours with S.D. of 94 hours. Can the buyer be quite
certain that the two brands do differ in quality? o, = 10%.

13. Describe the procedure of the test of signiﬁcance of mean for sample;

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

hypothesis at a = 0.01 level of blgmﬁcance
OR

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

: ‘were.an follows

Caged 17 27] 18
. Elecmﬁed 16 | 16 ] 207
“iiTests ‘the hypothesm whether- electnﬁcatw ]
= 0.05 level of olg,mﬁcance

27] 29
20| 17] 15

cises haverany real effe

IS The ‘admission staff of a umversxty, concerned with: the suecess: of the students it selects'

for admission wishes to compare the students’ college performances with high school
grades and test scores. The high school and college grade-point average (GPA) and

nine.similar pots were enclosed 1n an ear thed ‘wire- cage The number uf tillers in eaoh pot,

51

(5]

(5]
[4]

(6]

[2x4]

CORDL T e

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

H.S. GPA | College GPA | SAT score | H.S. GPA | College GPA | SAT score
3.6 2.5 1100 3.4 3.6 1180
2.6 2.7 940 2.9 3.0 1010
2.7 2.2 950 3.9 4.0 1330

37 of o 320 160 132 = . 1150
O sl A0 0 5
3.5 3.6 1180 2.2 2.8 960
3.5 3.8 1250 3.4 34 1170
2.2 3.5 . 1040 3.6 3.0 1100
3.9 3.7 1310 2.6 1.9 860
4.0 3.9 1330 2.4 3.2 1070

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

deviation.

b) What is your conclusion about variability and umformny from the analysis?

*dok
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= Candidates-are recu:nred fo give their answers intheir own words as far as practicable; -
- Aitempt any Seven questions.selecting. Four from Gr oup. 4. czncZ iy hree from Group B
The figures in the margin zndzcate Full Marks. '

Assume suitable data if necessary. o

Group A , o

a) Two dv'ferenf sectlons of a staﬁsucs class ta.ke the same quiz and the scores are
recorded below. Find the range and standard deviation for each section. what do the

fu—

range values lead you to conclude about the variation in the two sections? Why is the

range misleading in this cass‘7 ‘What do the SLEll’ldal‘(l deviation values lead you 10
conclude about the vanauon m the- two sect10ns7 :

Section 1: 1,20, 20, 20, 20,20, 20, 20,20, 20, 20
Section2:2,3,4,5,6,14, 15,16,17, 18,19
b) The number of new orders received bya company over the ﬁrbt 25 working days were

recorded ‘as follows: 3,0,1,4,/4,4,2,5,3,6,4,5,1,4,2,3,0,2,0, 5, 4,2,”,3,5.
Determme authmetlc mean,  median, rangé and suandard dewatlon

"2, ey DeLme sqmple spaces event and outcéme of an experiment Wlth smtable ex ample.

V'Let P(4) = 0.4 and P(AUB) = 0.7. What is p(B) if

CA and.B are independent? 11) AandB are mutua,lly. exclusive”

plain’ the~Poisson process. What are mean and standard deviation of Poisson
stribution? Give one example of Poisson distribution. - : ‘ ‘

” b),{_,\_&uppose that we are investigating the safety of a dangerous mtersectlon Past police
- _records indicate a mean of 5 accidents. per momh at this intersection. Calcylate the
probability, in any month of: -

1) No acgidents occumng : ii) Erx:actly one accident occurring
- 1ii) At most one aécident occwring o
4. &) Four defective items are mixed with six good items. Three items are drawn at :random

Obtain the probability distribution for the number of defective items in the drawn
sample. Hence obtain mean and variance for the distribution,

b)' A contiriuous random variable X has the density function f (x) = {
. distribution.

.of 0.5. year. Assummg that the ‘battefy" lives :aré: nogmélly -distributed, find the

probability that a given battéry will (i) last less than 2.3 years, and (i) Wlll last at most

2.5 years.
6. a) The given joint probability density function is e
fxy)=a+3), for0<x<land1<§,<2 R E N
.= (O elsewhere - T

+H) 2 Find the marginal function.of x anduy .. R
it): e':"Eindzs.th@prﬁbabi‘li-ty:‘iféfr-f’-(-@;'5"=<*‘3X-"<»‘-'G).'81*;“4:‘??' b ) EEDER

6x(1- ) O<x<l
0, elsewhere'»

Define the normal distribution. Deseribe normal a'oprommatmn of Pmsson 5

A certain tvpe of storage battery: 1ast§ onaverage; 3. 0 years with a-standard deviation ‘

. Necessary. tables are attached herewith, . .- ' - e i v




b)

“hypothesis,

13
9. a)
b)

+ . factory, ‘conformed 1o, specifications

. Brand A;

i) Determine the mar‘gi.n‘al mass disﬁﬁbﬁﬁoﬁ for X and Y, .
.11) . Whether the random variableg are indepe_ndc:nt? ’

random sample of p =

\

nterviewed about the number

i) Estimate 1, the mean mymmpes e urs spen ’study,':using_a_QQ%Jcoﬁf_i_dsnce
interval, et T T S, v
i) Comstruct 2 95 confidence interval for megy weekly time spent on study of all
-students in the university this year, - : : R

Explain Null b}pq‘thesis,:aﬁsmatiyev hypothesis and the errors jé“i ;

of the ,.;Bﬂqmpm'ent,';*"whlch-

A manufacturer claimed that st Jeas suppliec
Xamination of g sample of 200 pieces of

€

“equipment foind that 18 are faulty; Testhis claim at 5% level of significance.

} Describe the decision making procedure using critical value approach, -

brand A or brand B tyres for its HeW models. To help arrive at a decision, an

exXperiment is conducted using 12 of each brand, The tyres are run unti] they wear out,

Theresults are; SRR S

Brand A: g = 37,900 kilometers,
' S1=5,100 kilometers,

2 = 39,800 idlometers,
8= 5,900 kilometers,

‘Test the hypothesis that there is no difference in ths average wear of 2 brands of fyres.
Asgume the population to be approximately normally distributed with equal variances, -

Write the uses of correlation and regression in engineering field with suitable

‘example,

The international rice research ingtitute in the Philippines wants to relate the grain

vield of rice varieties, y, to the tiller numpber, x, They. conduéted experiments for some

K
il

Sty

Grain Yield, kg/ha
|_Tillers, no./m* 160.

i} Fita linear regression line to predict grai:n; -yield;,with -re"s;'jjeét to Tillers.
11} Estimafe the gtain vieldif Tillers vglue is 210, - S

wkk  P.AD

rice varieties and tillers. Below ars the résults obtained for the ree variety Milfor 6.




