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Part I ‘

Answer all the questions.
Each question carries 1 mark.

Choose the correct answer from the choices given :
1 Queuing théory is also known as :
(a) Decision_'theory. (b) Waiting line theory.
o Game theory. (ci) None of these.
2. The range of variation of probabilify lies betwéen .

@) soepeie ’ () -w<p<0.

© Ocpecon, b ‘ (d 0<p<l.
3. The lines of regression intersect at the poiﬁt :
(a) X, Y). : - (b) Mean of (X, Y).
& o) - o
10 famﬂy of parametric distribution in which mean is equal to variance is :
- (a) Binomial distribution. (b) Poisson distribution.
(¢) Gamma distribution. (d) | N ormai distribution.

5. The outcomes of an experiment classified as success A and failure A° will follow a Bernoulli
distribution if :

@y Pfa)-12 (b) P(A)=0.

ey B{A)=1 f (d) P (A)remains constant in all trials.

Turn over
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Fill in the blanks : :

11
12.
13.
14.

15.
16.

17.
18.
19.
20.

21..

The square of the standard normal variate is called —— distribution.
The technique of anélysis of variance is developed by
Poisson distribution is a limiting form of ——— distribution.
If co-;aﬁicient of correlation r = 0.9 then co-efficient 6f determination is —— %,
The probability of getting both heads when two coins are tossed simultaneously is
. (10 x 1 = 10 marks) 7
Part 11

Answer any eight questions.
Each question carries 2 marks.

What is a programﬁﬁng techniques ?
What is Karl Pearson’s co-efficient of correlation ?
What are the limitations of regression analysis ?

A sub-committee of 6 members is to be formed out of a group consisting of 7 men and 4 ladies.
Calculate the probability that the sub-committee will consist of (i) exactly two ladies ; (ii) at least

two ladies.
State addition theorem and find it for three events ?

If 20% of the articles produced. by a machine are defective. Find the probability that out of
4 articles chosen at random (a) At most 2 are defective ; (b) Exactly 3 are defective.

If X~P(1)and Y ~ P (2), then find P(X+Y<3).

Define sampling distribution of a statistic ?
What is Chi-square test ?
What is ANOVA ?

| (8x2 =16 marks)
Part III

Answer any six questions.
Each question carries 4 marks.

What are the limitations of quantitative techniques ?



22.

23.

24.

25.

26.

27.
28.
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The following table shows the respective IQ’s of 10 fathers and their eldest sons. Calculate rank
correlation co-efficient :

Father’s IQ : 91 97 102 103 103 105 110 < 114116 124
Son’s 1Q : 102 94 106 115 113 99 98 112 120 108

Two variables gave the following data r = 0.7: Obtain the two regression lines and find the most
likely value of Y when X = 24 :

Variables —» X Y
Mean 20 ‘ 15
S.D. 4 Jorin3

The compensation received by 1000 workers in a factory are given in the following table :—
Wages - 80-100 100-120 120-140 140-160 160-180 180-200 '
No. of Workers : 10 100 400 250 200 40

Find the probability that a worker selected has (1) Wages under Rs. 100 (2) Wages above Rs.140
(3) Wages between Rs. 120 and Rs. 180. '

A Systematic sample of 100 pages was taken from a dictionary and the observed frequency
distribution of foreign words per page was found to be as follows: Calculate the expected frequencies
using Poisson Distribution : '

No. of foreign words per page (x) : 0 1 2 3 . 4 B8
Frequency () : ) ST q 4 1 1

A factory was producing-electric bulbs of average length of 2000 hours. A new manufacturmg
process was introduced: w1th the hope of increasing the length of the life of bulbs. A sample of
25 bulbs produced by the new process was examined and the average length of life was found to
be 2200 hours. Examine whether the average length of bulbs was increased assuming the length
of lives of bulbs follow normal distribution with o = (0.05).
Explain the procedure ofx -test asa test of 1ndependence ?

¥

Describe the techmque of analysis of varlance WIth an 1llustrat10n for one-way classifications ?

(6x4= 24 marks)

Turn over



2 2o e o e B oo ai 2 e & 4 we =

4
Part IV

Answer any two questions.
Each question carries 15 marks.

29. _E/}xplain.' the vproéérd.ur(;,”of :ﬁtting binomial distribuﬁon.
The following dats sh&ws ihe number of seéds gerﬁﬁnating outbof 10 on damp filter péper for 80 set
of seeds. Fit a binomial distribution ,Of data and find the 'expe¢téd’frequenéies : :
X e g s s 4 BrTE A gy
1. 0 6 s o e 0. 6 0 5 g
80. ‘Test whethei"'thé accidents occur uniformity over week days on the bésié of the following

information :— .
Da&s of the week : Sun' Mon Tue Wed © The Pri  Sat
No. of accidents : 4 - 43 14 13 15 It . 18

31. Given below is 16 pairs of values showing the performanée of two machines A and B. Test whether
there is difference between the performances. Table value of Wilcooxn ‘T’

A

at 5% significant is 25 :

78, 43, 47, 53, 58, 47, b2, A8, 38. 61 56,. 56, - 34, 55, 65, 75

B B, 41, 43.°41 47 32, 24, 58, 43, 53, 82, 57, 44 57 40, 68

(2 x 15 = 30 marks)
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Part T

Answer all the questions.
Each question carries 1 mark.

Choose the correct answer from the choices g1ven
1 In testing of hypothesis the inferences are made based on the
 (a) Population. ; ;-(b) Events.
(¢) Samples. (d) Prediction.

2. From a pack of 52 cards one card is drawn at random. Find the probablhty that it is elther aspade -

or an ace of club : ‘
(a) 12/52. s ) 13/52.
(c) 14/52. » (d) 15/52.
3. The lines ef regressieﬁ intersect at the point : :
3 (XY ] (b) ._Mean of (X,Y).
© (0,0). e @ ay

4. The Binomial distribution tends to Poisson distribution at:

%

(a) n-o . _ ; (b) p—0.

(¢) n—>wand p—~0. ' (d) None of the above.

5. The outcomes of an experiment classified as success A and failure A° will follow a Bernoulli

Turn over

distribution if :
() P(A)=1/2. , (b) P(A)=0.
(c) P(a)=1. ) P (A) remains constant i all trials.
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Fill in the blanks :

6.
Ts
8.

10.

11.
12.
18
14.

15.
16

17.
18.

19.
20.

A random variable X has E (X)=2,E (Xz) =8. Then V (x)=

The technique of analysis of variance is developed by -

Binomial distribution is made up of ——_ trials.

If coefficient of correlation r = 0.9 and the number of_observatior}s is 10 then the probable error is

The probability of getting both heads when two coins are tossed simultaneously is

[}

(10 x 1 = 10 marks)
Part II '

Answer any eight questions.
Each question carries 2 marks.

What are the functions of Quantitative Techniques ?

What are the different methods of measuring cqrrelatien ?

What are the limitations of regression analysis ?

The probablhty that Sachin Tendulkar scores a century in a cricket match is 1/3. What is the
probability that out of 5 matches, he may score century in :— 5
(1) Exactly 2 matches.

(2)7 No match.

What are the properties of Poisson distribution ?

In a factory manufacturing optical lenses, there is a small chance of 1/1500 for any one lense to be
defective. The lenses are supphed in packets of 10. Use Poisson Distribution to calculate the
approximate number of packets containing (1) one defective ; (2) no defective in a consignment of

20,000 packets. You are given that ¢79-92 — (,9802.

What are the importanf uses of Z test.

‘A sample of 900 items is taken from a population with S.D.15. The mean of the sample is 25. Test
. whether the sample has come from a populatlon with mean 26.8 ?

What is Chi-square test ? ?
What are the characteristics of Ahalysis of Variance ?

(8 x 2 = 16 marks)
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Part I

Answer any 51x questions.
Each questwn carries 4 marks

What are the lnmtatmns of quant1tat1ve techmques ?

Calculate Pearson’s co- -efficient of correlation between age and- playmg habits of students :

Age_ : 3 20 21 22 23 .24 25
No.ofstudents : 500 . 400 '300, 240 © 200 160
Regular players : 400 300 180 96 60 24

Two variables gave the following data r = 0.7 Obtam the two regression lines and find the most
likely value of Y when X=24:

Variables — X 1Y

Mean . | 20 | 15

S.D. 4 3

20% of students in a university are graduates and 80% are undergraduates. The probability that
graduate student is married is 0.50 and the probability that an undergraduate student is married
is 0.10. If one student i is selected at random, what is the probab111ty that the student selected is
married ?

Consider families with 4 children each. What percentage of families would you expect to‘llave 3

‘(a) Two boys and two girls.
| (b) - At least one boy.

(¢) Nogirls. _

(d) Atthe rnost two girls.

What are the properties of normal distribution ?

Explain the procedure of x2 —test as a test of independen_ce ?

Describe the technique of analys1s of variance with an illustration for one-way class1ﬁcat10ns ?

6x4=24 marks)

Turn over '
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Answer any two questions.
Each question carries 15 marks.

29. Fit a normal distribution of the following data ::

Merks o : : 1020 20-30 ' 30-40 ,40;50 50-60 60-70 70-80
~ No. of students. : : 4 22 - 48 66 40 16 4
30. The followmg table gives data regardlng electlon to an office :—
Attitude towards election =

Economic Status : Rich ; Poor Total

Favourable 50 155 |- ‘ 205 -

Non-favourable 9‘0 110 200

Total i 140 265 4015

Is attitude towards electlon 1nﬂuenced by econonuc status of Workers ‘?

31. Given below is 16 pairs of values showing the performance of two machines A and B. Test whether
there is dlfference between the performances. Table value of Wilcooxn ‘T’at 5% significant is 25.

A ‘: 73, 43, 47, 53, 58, 47, b2, 58, 38, 61 56, 56, 34, 55, 65, 75
B 51414341473224584353525744574068

(2x15=30 marks)
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Part A

Answer all the questions.
Each question carries a weightage of Y.

A. Fillin the blanks :
1 Quantitative techniques do not deal with the — data
2 The number of ways of arranging 4 books on a shelf is
3 The mean and variance of a binomial variate are 16 and 8, then the size of the sample
is
4 Whether a test is one-sided or two-sided depends on ———— hypothesis.
B. Choose the correct answer from brackets :
5 Two mutually exclusive events A and B are :
(a) Always independent. |
(b) Never independent.
(c) Never independent if A = ®,B = ®.
(d) None of these.

6 IfX and Y are independent Poisson variates with parameters A; and A, respectively, then

X + Y is distributed as :
(a) Binomial. (b) Normal.
(¢) Poisson. (d) None of these.

7 Power of a test is related to :

(;a) Type 1error. (b) Type II error.
(¢) Both (a) and (b). (d) None of these.

Turn over
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G, Statewhether TrueorFalse:

9
10
11
12

13
14
15
16
17
18
19
20
21

22
23
24
25

2

When one regression Coefficient is negative the other would be ?

(a) Negative. (b) Positive.

C 33501

(c) Zero. (d) Either positive or negative.

A normal distribution is mesokurtic.
The hypothesis Hy, : 0 > 6 is a simple hypothesis.
Students’ ¢ test was invented by RA Fisher.

The degree of relationship between the variables is termed as correlation.

Part B

Answer all nine questions in one or two sentences each.

Each question carries 1 weightage.
Define a quantitative technique.
Define Statistical independence.
Define a binomial distribution.
What do you mean by hypothesis ?
What is meant by ANOVA ?
Distinguish between regression and correlation.
Define coefficient of determination.
What is conditional probability ?

Distinguish between significance level and power of the test.

Part C

Answer any five questions.
Each question carries 2 weightage.

What are the main limitations of quantitative techniques.
Explain the different approaches to Probability.
Explain the assumptions and properties of binomial distribution.

What are the main properties of Normal distribution ?

(12 x Y% = 3 weightage)

(9 x 1 =9 weightage)
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27

28

29
30

31
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The probability of P, Q, R, S and T solving a problem are 1/2, 1/3, 1/4 and 1/6 respectively.
Find the probability that a problem given to them will be solved.

Assume the mean height of the soldiers to nbe 68.22 inches with a variance of 10.8 inches.
How many soldiers of a regiment of 1000 would you expect to be over six feet tall ?

A sample of 400 observations was taken from the population with standard deviation 15. If
the mean of the sample is 27. Test the hypothesis that whether the mean of the population is
equal to 24 at 5% level of significance.

(6 x 2 = 10 weightage)
Part D

Answer any two questions.
Each question carries 4 weightage.

What are the important techniques used in quantitative techniques ? Explain their limitations.
The following table shows the ages (X) and blood pressure (Y) of 8persons :

X : 52 63 45 36 72 65 | 47 25

Y ; 62 53 51 25 79 43 60 33

Obtain the two regression lines and also find the expected blood pressure of a 49 year old
persons.

Three varieties A,B and C of paddy were sown in 4plots each and the following yield in
quintals per acre were obtained. Set up analysis of variance (ANOVA) table and find out
whether there is a significant differences between the mean yields of the three varieties :

plots . Varieties
A B C
1 10 9 4
2 6 7 7
3 7 7 7
4 9 5 6

(2 x 4 = 8 weightage)



-

D12360 . B

Reg.
THIRD SEMESTER B.‘B.A. DEGREE EXAMINATION‘_
' ' (CUCBCSS—UG)
Complementary Course _ ,
"BBA III C 03—QUANTITATIVE TECHNIQUES FOR BUSINESS
Time : Three Hours : : ‘ ! v v : Maximum : 80 Marks
- o
~ Answer all questions.
1 Standax_'d deviation of the sampling distribution is called :
(a) Probable error. » ‘ (¢) Mean deviation.
(b) Standard error. (d) Coefficient of vé.ria_tion.
2. Mean, Median aﬁd Mede Are equal for : : '
(a) Binomial distribution. (c) Normal distribution.

(b) Poisson distribution. (d) None of these.
3. The idea of testing of hypothesis is first set forth by :
(a) - R.A Fisher. 4 . (c) Karl Pearson.
() J. Neyman. _ (d) James .Bernouli.
4. Which of the following is not a parametric test : .
(a) Chisquare test. (c) t-test. e
_(b) Z-test. ; (d) None of these.

5. CPM stands for :
(a) Critical process method.
(c) Critical Performance 'l\rdeasurement.
(b) Critical Path Method.
(d) Critical Programme method.

6. npq is the variance of :
(a) Binomial distribution. " (¢) NormalDistribution.

(b) Poisson distribution. _ (d) None of these.

.~ - - Turn over
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11.
12.
13.
14.
15.
16.
17.
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An approximate relation between MD about mean and SD of a normal distribution is -

(a) 5MD = 4 SD. _ (©) 3MD =2SD.
(b) 3MD = 3SD. | (d) 4MD = 28D.

A normal distribution requires two parameters, namely the mean and
(a) Median. | (c) Standard deviation.
(b) Mode. ‘ (d) Mean Deviation.

The hypothesis under test is : v '

| (a) Alternative Hypothesis. (c) Null Hypothesis.
(b) Simple hypothesis. _ (d) All of these.

Quartile deviation of normal distribution is equal to : |
(a) 4/5SD. (¢) 2/3S.D.

(b) 34SD. | d 1SD.

(10 x 1 = 10 marks)
Part II (Short Answer Questions)
| Answer any eight questions. |
Define quantitative technique.
What is axiomatic approach to probability ?
What do you mean by multiple regressions ?
What is statistical inference ?
Write a note on two tailed and one tailed tests.
Define ANOVA. |
A trucking compaxiy to test the average life of each of the four brands of tyre’s. The company uses

all brands on randomly selected trucks, the record showing the lives (thousands of miles) of tyre’s

are as given :

Brand 1 Brand2 | Brand3 Brand 4
20 19 g1 - - 15
23 15 19 17
18 | 17 20 16
17 20 17 18

Test the hypothesis that the average life of each brand of types is the same. Assume o = 0.01



18.
19.
20.

21.
22.
23.
24.
25;

26.
27.

28.

29.

30.

31.
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Define Probability. |
What is random variable ?
What are different types of quantltatlve techmques ? :
‘ _ (8 x 2 = 16 marks)
Part III (Short Essays) |
Answer any six questions.

What are the difference between regression and correlation ?

'Explain Baye’s Theorem.

Write a note on limitations of quantitative techmques

Write a note on uses of T- test.

'Explain the terms :

(a) - Level of significance.
(b) Critical values.
(¢) Degree of freedom.
(d) Statistics and parameter
State the importance and uses of Normal dlstnbutlon
From the data given below find the regression equation of xony:
® ..z 5 6 7 3 2
Yy : 4 5 2 8 1
What is non parametric test ? What are the steps involved in it ?
| G (6 4 = 24 marks)
Part IV (Long Essay) |
Answer any two questiorls.

From the following data obtain the two regression equations :

Sales : 91 97 108 121 67 124 51 73 111 57
Purchases : 71 75 69 97 70 91 39 61 80 47

The variable X follows Normal Distribution with mean 45 and S D 10. Fmd the probablhty that :
(a) x>60.

(b) 40 <x < 56.
Define correlation ? Explam the different methods for studying correlatlon
’ (2 x 15 = 30 marks)
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Answer all twelve questions. '
I. (A) Fillin the blanks : _

1 IfP(A)=02, then P (A) = — .
-2 The mean of Binomial distribution B (n, p) is

3 Critical region is also known as

4 If p==+1, then the two regression lines are
(B) Choose the correct answer :
5 For a Binomial distribution mean is
(a) Greater than variance.  (b) Less than variance.
(c) Equal to variance. - (d) None of these.

6 The value of probability lies in between

(a) —ooto+ . (b) -owtol. -
() ~=1to+ 1. E (d) Otol.

7 Correlation coefficient measures :
(a) Variability. (b) Location. *

(¢) Concentration (d) Relation.

8 Degrees of freedom for statistic %% in case of 2 x 2 contingency table is :
(a) 3. . (b) 4.
C© 1 @ 2.
(C) State whether True or False : ,
9 Rejecting Hy when Hy is true is called type II error. |
10 The purpose of the regression is to study dependence between varlables

Turn over
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For a Binomial distribution, when p is greater than 1, q should be less than 1.
If the events A and B are mﬁtually exclusive, then they cannot occur together. »
(12 x %4 = 3 weightage)

Short Answer Type Questions.
Answer all nine questions.

What are the axioms of probability ?

Let A and B be events with P (A)=1/5,P(B)=1/4 and P (AnB)= 1/10.Find P (A UB).

| Explain the two types of errors in testing of hypothesis.”

Find the Binomial distribution with mean 3 and variance 2.
What is meant by perfect correlation ?

Comment on the following :

“For a Poisson distribution, méan =10, vé\riancé = 6".
Distinguish between large sample and small sainple tests.
What are the uses of F-test ?

Write short notes on classification of Quantitative techniques.

(9 x 1 = 9 weightage)

Short Essay or Paragraph Questions.
Answer any five questions from seven.

Explain the procedure of testing independence of two attributes.

Define Normal distribution. Describe its properties.

The prices of shares of a company on the different days in a month were found to be.
66, 65, 69, 70, 69, 71, 70, 63, 64, 68. Discuss whether mean price of the shares in the
month is 65. !

Fit a Binomial distribution to the following data :—
0 R 0 1 2 3 4 5
F: 6 20 28 12 8 6

From the following information on values of two variables X and Y, find the Regression

line of y on x.

n=17, Tx =544, Ty = 244, Lx* = 19040, ¥ y2 = 3773, T xy = 8413.

USSR ———
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Calculate the coefficient of correlation :
x 57 8 9 6 5
f : 8 6 7 9 10

Write Qhort notes on : (i) Mutually exclusive events and (ii) Conditional probablhty
(5 x 2 = 10 weightage)

Essay Questions.
Answer any two questions.

Two researchers adopted different sampling techniques while investigating the same group
of students to find the number of students falling in different intelligence levels. The
results are as follows :

No. of students in each level
Researcher Below Above | Genius Total
Average
Average Average
X 86 60 - 44 10 200
Y 40 33 25 2 100 -
Total 126 93 69 12 300

Using x2 test, would you say that the sampling techniques adopted by the two researchers
are significantly different ?

Ten competitors in a musical test were ranked by three judges A, B and C in the following

order :- _
RanksbyA : 1 6 510 3 2 4 9 7 8
Ranks by B 3 5 8 4 710 2 1 6 9
Ranks by C 6 4 9 8 1 2 310 5 7

Use rank correlation coefficient to determine which pair of judges has the nearest approach to

common likings in music.

31 A company has 2 plants they manufacture scooters. Plant I manufacture 80% of the

scooters and plant II manufactures 20%. At plant I 85 out of 100 scooters are rated standard
quality. At plant II only 65 out of 100 scooters are rated standard quality What is the

~ probability that the scooter selected at random came from plant I if it is known that the
scooter is of standard quality ?

(2 x 4 = 8 weightage)
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Part I

Answer all the questions.
Each question carries 1 mark.

Choose the correct answer from the choices given:
1 Aneventin Pprobability is :
(@) Actual outcome., (¢) Expected outcome.

(b) Random outcome, (d) Possible outcome.

(3]

The height of persons in a country is a random variable of the type :
- (a) Discrete random variable, |

(b) Continuous random variable.

(¢) Continuous as well as discrete random variable.

(d) Neither discrete nor continuous random variable.

<

Sampling is inevitable in the solution of : ,
(a) Blood test of a persoril. |
(b) When population is infinite.

(c) Tést of life of dry battery cells.

(d) All the above.

4 Correlation of two variables is zero, it indicate :
(a) Positive correlation, (¢) No correlation.
(b) Negative correlation. (d) None of these.
5 IfXand Y are independent, the value of b,, is equal to V:,
(a) 0. ‘ () oo, |
(b) 1. (d) Any positive valuye.

Turn over




Fill in the Blanks :

6
7
8

10

11
12
13
14

16
17

18

19
20

21,
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The hypothesis Complemex;tary to null hypothesis is

Two coins tossed simultaneously, probability of getting atleast one head is

When observed frequency are given in the shape of contingency table then the degree of
freedom is : a v ' '

If both regression coefficients are negative, then the correlation coefficient would
be ‘ ' ’

If ratio of change in one variable is equal to the ratio of change in the other variable, the
correlation is said to be )

(10 x;1 = 10 marks)
Part I1

Answer any eight questions.
Each question carries 2 marks.

Explain the séope of quantitative teqhniques.

What is partial correlation ? . |

Distinguish between type I error and type II error.

Define regression analysis.

Distinguish between dependent event and independent event.
A fair coin is tossed ; find the chance of getting 3 heads.

The probabﬂity that a contractor will get a plumbing contract is 2/3 and the probability that
he will not get an electric contract is 5/9. If the probability of getting atleast one contract is
4/5. What is the probability that he will get both the contracts.

A computer while calculating the correlation coefficient between. two variables X and Y from
17 pairs of observations obtained the following results.

n=17 Ix = 544 Tx? =19040 Iy = 244 %)* =3773 Sxy = 8413

Find the correlation coefficient byx.
Define standard normal distributio‘n..

What is level of significance of a test ?
' (8 x 2 = 16 marks)
Part I11

Answer any six questions.
Each question carries 4 marks.

_Explain different types of correlation.

State and prove addition theorem for two events. Deduce the results for three events.
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What do you mean by one way analysis of variance ? Explain proced.ire for carrying out
analysis of variance in one way classification.

The average life of 26.electric bulbs were found to be 1,200 hours with a standard deviation of
150 hours.Test whether these bulbs could be considered as a random sample from a normal
population with mean 1300 hours. -

Anurn A contains 2 white and 4 blackballs. Another urn B-contains 5 white and 7 black balls.-

A ball is _transferred from the urn A to urn B. Then a ball is drawn from urn B. Find the
probability that it will be white.

Calculate coefficient of correlation between X and Y from the following data :
n=13%d, =117 Zd; =13133d, =260 3d} = 6580 £d, d, =2827.

Eight coins were tossed together, 256 times. Find the expected frequencies of heads.

Coeﬁﬁcient of correlation between two variables is calculated to be —0.98.Find the value of

probable errof and hence interpret the result (n = 10). Find the limits within which population
correlation may lie.

(6 x 4 = 24 amrks)
Part IV '

Answer any two questions.
Each question carries 15 marks.

Explain the procedure generally followed in testing of a hypothesis, point out the difference
between one tail and two tail tests.

The following table gives the yield of three varieties :

Varieties " Yields
1 30 27 42
2 51 47 37 48 42

3 44 35 41 36 S
Perform an analysis of variance on this data. V

From the following data of the age of husband and the age of wife, form the two regression
equations and calculate the husband’s age, when the wife's age is 16.

Husband’s age : 36 23 27 28 29 30 31 33 35
Wife’s age t29 18 20 27 21 - 29 27 29 998
Also find the age of wife when husband’s age is 40.
(2x15=30 marks)
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Answer all twelve questions.
L A. Fillin the blanks : :
1 If A and B are mutually exclusive events, then P (A~ B) =
2 If B is the probability of Type II error then (1 — B) is called ————
- 3 The standard deviation of Poisson distribution with mean 4 is
4 The regression equation of y on x is .
B. Choose the correct answer :

5 The mean of a-Binomial distribution is 3 and n = 9, then its variance is

(a) 2. . (b) 1.
(c) 2/3. 2 (d) 372.
6 IfP(A)=0.40, P (B) = 0.30, P (A U B) = 0.60, then P (A ~ B) is :
(a) 0.70. (b) 0.01.
(© 0.10. | d 0.07. .
7 bxy X byx = “
(a) 1. : (b) - 1
(c) r. d -r.
8 PAAUB)=PA)+P (B) implies, A and B are :
(a) Independent. ' (b) Deperident.
(¢c) Exhaustive. - (d) Mutually exclusive.

C. State whether True or False :
9 The probability of an impossible event is 1.
10 Variance of a Binomial distribution is always less than its mean.
11 The signs of two regression coefficients must be opposite.
12 Probability of type I error is called the level of significance.
(12 x % = 3 weightage)
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Short Answer Type Questions.
Answer all nine questions.

II. 13 State the Multiplication theorem of probability for two events.
14 Let A and B be events with P (A) = % P(B)=1/3and P(AN B) = 1/4. Find P (A/B).
15 Explain the two types of errors in testing of hypothesis. V

16 IfX follows Poisson distribution with parameter Asuch thatP(x=1)=P(x=2), find the mean
of the distribution. «6

17 What is meant by correlation between two variables ?
18 Define Binomial distribution. ,
19 Write down the test statistic of Chi-square test, for testing the goodness of fit.
20 Write any four properties of Normal distribution.
21 What are the limitations of quantitative techniques ?
(9 x 1 =9 weightage)

_ Short Essay or Paragraph Questions.
Answer any five questions.

III. 22 Abagcontains 7 white and 9 black balls. Three balls are drawn at random. Find the probability
that balls drawn are (i) 1 white and 2 black ; (i) 2 white and 1 black.

23 The customer accounts at a certain departmental store have an average balance of Rs. 120
and standard deviation of Rs. 40. Assuming that the account balances are normally distributed.

(i) What propdrtion of the accounts as over Rs. 150.
(ii) What proportion of accounts in between Rs. 100 and Rs. 150 ?

24 Samples of sizes 10 and 14 were taken from 2 normal populations with standard deviations
3.5 and 5.2 and the sample means were found to be 20.3 and 18.6. Test whether the means of
two populations are the same at 5 % level.

95 Fit a Poisson distribution to the following data :—
x : 0 1 2 38 4
f : 128 59 14 3 1 (e9%=0.6065)

26 From the following information on values of two vglriables X and Y, find the two regression
~ lines n=10,%x =300, Ty = 250, 7 %2 = 9138, ¥ y2 = 6414, Y xy = 7623.
97 What are the properties of Correlation Coefficient ?

28 Explain in detail the procedure of hypothesis testing. .
' (5 x 2 = 10 weightage)
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Essay Questions.
Answer any two questions.

A trucking company wishes to test the average life of each of the three brands of tyres. The
company uses all branches on randomly selected trucks. The records showing the lives
(thousands of miles) of tyres are as given. Using ANOVA, test the hypothesis that the average
life for each brand is the same.

BrandI @ Brand II Brand III

& 6 2
1 B 5
5 4 6
0 3 7

Calculate the correlation coefficient for the following heights (in inches) of fathers and their
sons :

X : 65 66 67 67 68 69 70 72
Xt 67 68 63 6B 72 72 B3 71
Three factories A, B, C supply respectively 25 %, 35 % and 40 % of the bricks mudded by a
construction company. From past experience it is known that 5 %, 4 % and 2 ¢ of the bricks
supplied by these factories are defective. What is the probability that a brick found defective
was supplied by B.
' (2 x 4 = 8 weightage)
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Answer all the questions.
Each question carries a weightage of Va.

A. Fill in the blanks :

1 Quantity is the root from which the cbncept of — technique is developed.
2 ———research is a quantitative technique applied in the process of decision-making.

3 When the amount of change in one variable leads to a constant ratio of change in the other
variable, correlation is said to be

4 The regression coefficient of Y on X is denoted by

. B. Choose the correct answer from brackets :

5 When the occurrence of an event is certain, probability of the event is equal to :

(a) Zero. , :  (b) Equal to one.

(c) More than one. (d) Less than zero.

6 If A and B are two mutually exclusive events ; then probability of (A U B) is equal to :

(a) P(AB). . (b) P(A)+P(B).
o P (AB)
() P(A)xP(B). @ Fa

7 . The probability of getting 3 with one die and 5 with another die by throwmg s1mu1taneously
two six faced dice is : »

1 | 1
@ 36 ®) 7o
2 . 2
(c) 36" (d) Tk

" Turn over
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2
Mean of a binomial distribution is :
(a) n. ‘ (b) np.

() npg. | @ [npq.

C. State whether True or False :

9
10
11
12

13
14
15
16
17
18

19

- 20

21

22
23
24
.25

Normal curve is a skewed curve.
Chi-square test is a parametric test.
For a Poisson distribution mean = 8 and variance = 7.

Scatter diagram is a graphical method of studying correlation.

Part B

Answer all nine questions in one or two sentences each.
Each question carries 1 weightage.

Define Quantitative Techniques.

Define the term “Probability”.

What is meant by sample space ?

Define “Independent event”.

State any two properties of correlation coefficient.
Define ‘Hypothesis’. ’

What ao you mean by Standard Error ?

What is Analysis of Variance ?

State the Addition Theorem of Probability.

Part C

Answer any five questions.
Each question carries 2 weightage.

Explain the different approaches to the Theory of Probability.
What are the properties of Normal distribution ?

Discuss the role of correlation in business and economic studies.

D 51461

(12 x ¥4 = 3 weightage)

(9 x 1 =9 weightage)

In a box there are 8 white, six blue and 10 pink balls. If 3 balls are drawn at random from the

box ; what is the probability that :
(a) Two balls are white.
(b) None of 3 is pink.
(c) 3 balls are blue.
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Fit a binomial distribution to the follbwing data relating to the number of seeds germinating
out of 10 on damp filter for 80 set : _ '

X:0 1 2 3 4 5 6 7 8 9 10
f :6 202812 8 6 0 0 0 0 O

Between the hours 10 a.m. and 11 a.m., the average number of customers coming to a retail
shop is 2.5. Find the probability that during one particular hour there will be :

(a) Exactly 3 customers coming.
(b) No customers coming. _
(c) At least 3 customers coming to the shop.

The weekly Wéys of 10,000 workers are normally distributed with around a mean of Rs. 700 -
and with a standard deviation of Rs. 50. Estimate the number of workers whose weekly wages

-will be : : 4

(a) Between Rs. 700 and 720.
(b) Between Rs. 690 and 720.
Bx2=10 weightage)
Part D

Answer any two questions.
Each question carries 4 weightage.

Discuss the applications of QT in business.

For a random sample of 100 workers from Kerala, the average daily wage was Rs. 105.00 with
a standard deviation of Rs. 15.00. For a sample of 150 workers from Assam, the corresponding
figures are Rs. 80.00 and Rs. 10.00 respectively. Can it be concluded that the average wages
of workers in Kerala is more than that of average wages of workers of Assam.

From the following information obtain two regression equations and coefficient of
correlation :

2x4=8 weightage)
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Part I

Answer all the questions.
Each question carries 1 mark.

Choose the correct answer from the choices given :
1. An operation research technique which resembles a real life situation :
(a) Decision theory. (b) Simulation.
(c) Ga;ne theory. | (d) Queuing theory.

, 2. The range‘ of variation of correlation coefficient lies between :

(@) ~®orsto (b) —o<r<+1.

(© ~l<r<tw D@ P

3. Geometric mean of the regression coefficients will be :
(a)  Coefficient of variation. (b) Coefficient of correlation.
(c) Coefficient of determinetion (d) None of these.

4. The probablhty of all poss1ble outcomes of a random experiment is always equal to :

(a) Infinity. (b) Zero.’
(c) One. : : (d) None of these.
5. The mean and variance of a b1nom1al distribution are 8 and 4 respectively. Then P [x = 1] is
equal to : '
(a) 1212 (b) 1/24,
@ 1/, (@ 128,

|

‘Turn over
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Fill in the blanks .:

6.
1,
8.

9.
10.

11.
12.
13.

14.

15.
16.
17.
18.
19.

- 20.

Analysis of variance utlllzes + test

- is'the méthod which in%?olves both statistical and maﬁhematical techniques.

'The standard deviation of the sampling distribution is termed as

If B be the probability of type II error then 1-p is termed as ——

test is a non-parametric test used to compare three or more samples

(10 x 1= 10 marks)
PartTI
Answer any eight questions.
Each question carries 2 marks.

What do you mean by Quantitative Technlques ?
What is Spearman S rank correlatlon ?
What are the uses of regression analysis ?

The probablhty that A solves a problem in statistics is 2/5 and the probablhty that B solves it is
3/8. if they try independently find the probablhty that :

(i) Both solve the problem
(i) at léagt one solve the problem.
(iii)- “n'one solve the problem. |
What is the probability t'hat: a leap year selected at ram_iom will coﬁtéin’53 Sundays ?
State any two apphcatlons of normal distribution.

A Poisson vanate X'is such that P [X = 1] 2P [X= 2] then find P [X 3l.

Explain 51mple hypothesis and compos1te hypothesis by examples."

Distinguish parametric and non-parametrlc tests.
What is F-test? -

(8 x 2 = 16 marks)
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25.

26.
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29.
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Part IIT

Answer any six questions.
Each question carries 4 marks.

What'are the uses of quantitative techniques ?
From the data gi-x}en below calculate Karl Pearson’s coefficient of cofrelation :
Ageofhusband : 25 26 27 28 30 82 35
Age éf wife : 20 22 24 25 26 27 34

“From the following regression lines find the mean values of X and Y also find the correlation

coefficient r. 20 X — 9Y = 107 ; 4X - 5Y = — 33,

A committee is to be constituted by selecting three people at random from a group consisting of 5

Economists and 4 Statisticians. Find the probability that the committee will consist of :

‘(a) 3 E_conomists.‘
(b) 3 Statisticians.
() 2 Eéonomists and 1 Statistician.
(d) 1Economist and 2 S’tatistician ' , *. 7 ’
Ina B1nom1al Distribution consisting 5 independent tnals, probablhty for 1 and 2 successes are
0.4096 and 0.2048 respectively. Find the parameter p and then fit the distribution.

The average number of articles manufactured by two machines per day and 200 and 250 with
S.D. 20 and 25 respectively on the basis of 25 days’ production. Can you regard both the machines
aré equally efficient at 1% level of significance ?

Explain the procedure of XZ -test as a test of goodness of fit.

Describe the te’chniqﬁe of analysis of variance with an illustration for a two-way classifications ?
(6x4=24 mérks)
Part 1V

~~ Answer any two questions.
Each question carries 15 marks.

Fit a normal distribution of the following data :

Marks : 10-20  20-30 30-40‘- 40-50 50-60  60-70 '70-80
.No. of ‘Students : 4 22 48 66 40 - 16 -4
Turn over
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30. Two random sample were drawn from two normal populations and their values are :
A ;. 8 &7 95 16, 8 8 @8 00 OO
B . 64‘ 66 74 78 82 85 87 92 93 95 = 97
Examine whether the standard deviations of the population are equal. . ,'

31. The following data relate to the yield of 4 varieties of rice each shown ﬁc;)n 5 plots. Find whether
there is significant difference between the mean yield of these varieties :

» : Treatment
Plot name. =1 2 3 4 :
P ‘ 99 103 109 104
Q 01 . 102 103 100
R 103 100 107 103
s 99 105 o7 107
;) o8 o5 . 99 106

(2 x 15 = 30 marks)



