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17MBA05/17MBMC05/QUANTITATIVE METHODS FOR MANAGEMENT 

Course outcomes:

CO1  Acquire a level of proficiency in the fundamental concepts and applications necessary for decision 

         areas requiring knowledge on functions, matrix operations, and differentiation.

CO2  Learn how to present, analyse and interpret data for business decisions and also to calculate and apply 

          measures of location and measures of dispersion for grouped and ungrouped data cases. 

CO3  Recognise correlation and regression analysis applications for purposes of description and predictions 

         of business data.

CO4  Apply discrete and continuous probability distributions to various business problems. Further there will 

         be familiarity on how to translate real world problems into probability models.

CO5  Understand and apply the concept of stationarity and variability to the analysis of time series data in 

         various contests such as economics, finance, etc., and to quantify changes in various fields 

         domestically and globally.


Part A

        10 x 1/2 = 5                  
Choose the correct answer
1.  If a = 3, r = 2, then nth term of G.P is ---------. 






CO1, K2
           a.  2.3n-1

b.    3.2n              c.   3.2n+1 

d.     3.2n-1
2.  Linear second order ordinary differential equation is non- homogeneous if---------. 

CO1, K2
          a. There is no constant in equation
 b.    Solution is zero

           c. Solution has some value

d.     Independent variable is present
3.  A grouped frequency distribution with uncertain first or last classes is known as---------- .        CO2, K2
          a. Exclusive class distribution

b. Inclusive class distribution
         c. Open end distribution


d. Discrete frequency distribution
4.   Which one of the given measures of dispersion is considered best? 



CO2, K4
          a. Standard deviation

b. Range       c. Variance.
  d. Coefficient of variation
5.  Correlation between the number of children born and the number of train accident is-----------. CO3, K2
         a. Positive correction



b. Spurious correlation
         c. Negative correlation.



d. Rank correlation
6.  The regression lines 5x+2y=16 , and 9x+10y=48 intersect at -------------. 


CO3, K2
         a. 0,8

b. 2,3                       c. 3,2 

d. 8,0
7.   The probability of a leap year selected at random contain 53 Sunday is ----------. 

CO4, K2
          a. 53/ 366
b. 1/7                     c . 2/7

d. 53/365
8.   Formula to calculate standardized normal random variable is ------------. 


CO4, K2
          a.   x - μ ⁄ σ

b.    x + μ ⁄ σ           c.   x - σ ⁄ μ

d.    x + σ ⁄ μ
9.   To which component of the time series, the term recession is attached? 


CO5, K4
         a. Trend

b. Seasonal       c. Cycles

d. Random variation
10. Laspeyre’s index formula uses the weights of the ---------. 




CO5, K2
         a. Base year


 b. Current year
         c. Average of the weights of a number of years
d. To any arbitary chosen year






Part B



                             5 x 4 = 20

Answer ALL questions

Each answer should not exceed 200 words or one page

11.a. Explain the difference between sequences and series.



CO1, K2
(Or)

11.b. Describe the applications of functions in business decision making.


CO1, K2
12.a. The expenditure of 10 families in Rupees are given below:



CO2, K3

	Family
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J

	Expenditure
	30
	70
	10
	75
	500
	8
	42
	250
	40
	36


     Calculate the arithmetic mean.
12.b.  Discuss the significance of measures of dispersion.




CO2, K2

13.a. Is the following statement true? Give reasons.





CO3, K5

    40x-18y= 5 and 8x-10y+6=0 are respectively the regression equations of y on x and x on y.
(Or)
13.b. Distinguish between correlation and regression.




CO3, K2
14.a. If three persons are randomly selected from a class with 6 boys and 4 girls, what is the probability 
   that there will be both boys and girls in the selection first.



CO4, K2
(Or)

14.b. Discuss the  characteristics of a binomial distribution.


CO4, K2
15.a. Explain the uses of analysis of time series. 





CO5, K2
(Or)

15.b. Discuss the various types of index numbers.





CO5, K2






  Part C                                                            5 x 7 = 35

 Answer ALL questions

Each answer should not exceed 600 words or three pages

16.a. Analyse the important aspects of modern business planning applying statistics. 
CO1, K4
(Or)

16.b.  Describe the steps to solve every single Optimization problem strategy.

CO1, K5
17.a. Compute the geometric mean form the following data:       



CO2, K3

	Marks
	No. of students

	0-10
	10

	10-20
	5

	20-30
	8

	30-40
	7

	40-50
	20


 






(Or)

17. b. From a moderately skewed distribution of retail prices of a commodity it is found that the mean price is  

          Rs.20 and the median price is Rs.17. if the coefficient of variation is 20%. Find the Pearson’s 
          coefficient of skewness of the distribution. 
 
 




   CO2, K3
18.a. Calculate the co-efficient of correlation for the following ages of husbands and wives:             CO3, K4

	Husband’s age x
	23
	27
	28
	28
	29
	30
	31
	33
	35
	36

	Wife’s age 
y
	18
	20
	22
	27
	21
	29
	27
	29
	28
	29








(Or)

 18.b. The sales of a company (in million dollars) for each year are shown in the table below.      CO3, K5

	x (year)

	2005
	2006
	2007
	2008
	2009

	y (sales)

	12
	19
	29
	37
	45


       a) Find the least square regression line y = a x + b. 

       b) Use the least squares regression line as a model to estimate the sales of the company in 2012.


19.a.   There are 100 students in a college of which 36 are boys to studying statistics and 13 are girls not 
           studying statistics. It there are 55 girls in all, find the probability that a boy picked up at random is not 
             studying statistics.

   






    CO4, K2
     (Or)

 19.b. Assume that we have three boxes which contain red and black balls as follows: 

     CO4, K3
    Box 1-
3 red and 7 black

    Box 2-
6 red and 4 black

 
    Box 3-
8 red and 1 black

          A ball is drawn from box 1. If it is red, a second ball is drawn from box 2. If the first Ball drawn   

          from box1 is black, second ball is drawn from box 3. 
       a. What is the probability that the two balls are used?

       b. What is the probability that one ball is red and one ball is black?


20. Case is compulsory

A large company estimates its average monthly sales in a particular year to be Rs.2,00,000. The 
  seasonal indices of the sales data i.e., as follows:

	Month 
	Seasonal Index (S. I.)

	January
	76

	February
	77

	March
	98

	April
	128

	May
	137

	June
	122

	July
	101

	August 
	104

	September

	100

	October
	102

	November
	82

	December
	73


       Using the information, draw up a monthly sales budget for the company (assuming that there is no  

       trend).
********************
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Part A

        10 x 1/2 = 5                  
Choose the correct answer
1. d. 3.2n-1

2. b. solution is zero

3. c. Open end distribution

4. a. Standard deviation

5. b. Spurious correlation

6. b. 2,3.

7. a. 53/ 366

8. a.  x - μ ⁄ σ



9. c. Cycles

10. a. Base year







Part B



                             5 x 4 = 20

Answer ALL questions

Each answer should not exceed 200 words or one page

11.a. Difference between Sequences and Series

	Sequences
	Series

	Set of elements that follow a pattern
	Sum of elements of the sequence

	Order of elements is important

	Order of elements is not so important

	Finite sequence: 1,2,3,4,5
	Finite series: 1+2+3+4+5

	Infinite sequence: 1,2,3,4,……
	Infinite Series: 1+2+3+4+……


(Or)

11.b. Applications of Functions in Business decision making - *Profit (P) = Revene – Cost, *Revenue (R): The amount a company receives from sales. Revenue = (Price per unit) ×(# of units) , *Cost(C){fixed cost (FC) - stays constant regardless of the # of units produced.  Ex.  rent, utilities. variable cost (VC) - changes depending on the # of units produced. Cost = FC+VC, *Marginal profit (M P):  the slope of the profit function = rate of change in profit with respect to the # of units produced and sold , *Marginal cost (M C):  the slope of the cost function, *Marginal revenue(M R):  the slope of the revenue function

12.a. X – Expenditure , N = 10

	Family
	Expenditure

	A
	30

	B
	70

	C
	10

	D
	75

	E
	500

	F
	8

	G
	42

	H
	250

	I
	40

	J
	36

	Total
	∑X=1061


Ẍ = ∑X/N= 1061/10=106.10

(Or)

12.b. Significance of measures of dispersion - the reliability of a measure of central tendency is known, measures of dispersion provide a basis for the control of variability, they help to compare two or more sets of dat with regard to their variability, they enhance the utility and scope of statistical techniques

13.a. Regression equation of y on x is 

40x -18 y =5

18y = 40x – 5

y = 20/9 x- 5/18

Regression co-eff of y on x =byx = 20/9

Regression equation of x on y is 8x -10y +6 = 0

8x= 10y -6

x=5/4y -3/4

regression co-eff. of x on y =bxy -5/4

now r2=byx,bxy = 20/9 *5/4 =25/9˃1

but r2 is always≤1

the statement is false. (Or)

13.b. 

	
	Correlation
	Regression

	Meaning
	Correlation is the relationship between two or more variable, which vary in the same or the opposite direction.
	Regression is mathematical measure showing the average relationship between two variables

	Variables
	Both the variables x and y are random variables.
	Here x is a random variable and y is a fixed variable. Sometimes both the variables may be random variables.

	Relationship
	It finds out the degree of relationship between two variable and not cause the effect of the variable.
	It indicates the cause and effect relationship between the variables and establishes a functional relationship.

	Uses
	It is used for testing and verifying the relation between two variables and gives limited information.
	Besides verification, it is used for the prediction of one value, in relationship to the other given value.

	Value
	The coefficient correlation is a relative measure.
	Regression coefficient is an absolute figure.

	Applications
	It has limited applications, because it is confined only to linear relationship between the variables.
	It has wider applications, as it studies linear and non-linear relationship between the variables.


14.a. no. of boys=6

no. of girls = 4

total no. persons = 10

no. of persons selected = 3

Probability that there will be atleast one boy and atleast one girls in the selected list 

== 1- (probability that all are boys / probability that all aregirs)

= 1 – ( 6C3/10C3+4C3/ 10C3)

= 1 – 6*5*4/4*3*2/10*9*8

=1-120+24/720= 720-144/720=570/720=0.8

(Or)

14.b. The Characteristics Of A Binomial Distribution Are: There Is N Number Of Independent Trials, There Are Only Two Possible Outcomes On Each Trial-success (S) And Failure (F), And The Probability Of Success, P Varies From Trial To Trial.
15.a. uses of analysis of time series- the analysis of time series helps to know the past conditions, it helps in assessing the present achievements, it helps to predict reliably, it facilitates comparison, it forewarns

(Or)

15. b. the various types of index numbers - price index, quantity index and value index.







  Part C                                                            5 x 7 = 35

 Answer ALL questions

Each answer should not exceed 600 words or three pages

16.a. the important aspects of modern business planning applying  statistics location and size of operations, demand assessment, production planning, quality control , marketing decisions, business expansion plans, efficient inventory management, personnel administration , accounts and auditing, operations and banking sector, share broking sector, and insurance sector. 

(Or)

16.b.   The strategy consists of two Big Stages. The first does not involve Calculus at all; the second is identical to what you did for max/min problems.

Stage I: Develop the function -vYour first job is to develop a function that represents the quantity you want to optimize. It can depend on only one variable. The steps: 

1. Draw a picture of the physical situation.
Also note any physical restrictions determined by the physical situation.

2. Write an equation that relates the quantity you want to optimize in terms of the relevant variables.

3. If necessary, use other given information to rewrite your equation in terms of a single variable.
Stage II: Maximize or minimize the function - You now have a standard max/min problem to solve.

4. Take the derivative of your equation with respect to your single variable. Then find the critical points.

5. Determine the maxima and minima as necessary. 
Remember to check the endpoints if there are any.

6. Justify your maxima or minima either by reasoning about the physical situation, or with the first derivative test, or with the second derivative test.

7. Finally, check to make sure you have answered the question as asked: Re-read the problem and verify that you are providing the value(s) requested: an x or y value; or coordinates; or a maximum area; or a shortest time; whatever was asked.

 17.a. 

	Marks
	Mid-values(x)
	No. of students (f)
	log x
	f  log x

	0-10
	5
	10
	0.6990
	6.9900

	10-20
	15
	5
	1.1761
	5.8805

	20-30
	25
	8
	1.3979
	11.1832

	30-40
	35
	7
	1.5441
	10.8087

	40-50
	45
	20
	1.6532
	33.0640

	
	
	N=50
	
	67.9264


log G = 1/N ∑ f log x = 67.9264/50 = 1.3585

G = antilog 1.3585 = 22.83

(Or) 

17.b.Mean= Rs.20, Median= Rs.17

CV = 20, CV = S.D/Mean*100

S.D = CV*Mean/ 100=20*20/100=4

pearson’s coefficient of skewness = (Mean- Median) / S.D = 3 (20-17)/4=2.25

18.a. let u= x- 30, v = y-25

x
y
u
v
u2
v2
uv

23
18
-7
-7
49
49
49

27
20
-3
-3
9
25
15

28
22
-2
-2
4
9
6

28
27
-2
-2
4
4
-4

29
21
-1
-1
1
16
4

30
29
0
0
0
16
0

31
27
1
1
1
4
2

33
29
3
3
9
16
12

35
28
5
5
25
9
15

36
29
6
6
36
16
24

Total


0
0
138
164
123

ᵤ = 1/n ∑ui = 1/10(0) = 0

x =1/n∑vi=1/10 (0) = 0

ruv = 1/n∑uviuv/√(1/n ∑ui2-u2) * (1/n∑xi2 – y2)

= 1/10 (123) /– o /√1/10(164)-0

= 123/√138*164

+ 82

Hence rxy = fuv = 0.82

   (Or)

18.b. a) We first change the variable x into t such that t = x - 2005 and therefore t represents the number of years after 2005. Using t instead of x makes the numbers smaller and therefore manageable. The table of values becomes. 

t (years after 2005)

0
1
2
3
4

y (sales)


12
19
29
37
45

We now use the table to calculate a and b included in the least regression line formula. 

t

y
t y
t 2 

0
12
0
0

1
19
19
1

2
29
58
4

3
37
111
9

4
45
180
16

Σx = 10 
Σy = 142 
Σxy = 368 
Σx2 = 30 

We now calculate a and b using the least square regression formulas for a and b. 

a = (nΣt y - ΣtΣy) / (nΣt2 - (Σt)2) = (5*368 - 10*142) / (5*30 - 102) = 8.4 

b = (1/n)(Σy - a Σx) = (1/5)(142 - 8.4*10) = 11.6 

b) In 2012, t = 2012 - 2005 = 7 

The estimated sales in 2012 are: y = 8.4 * 7 + 11.6 = 70.4 million dollars.

19.a. 

	
	Studying statistics
	Not studying statistics
	Total 

	Boys
	36
	9
	45

	Girls
	42
	13
	55

	Total
	78
	22
	100


From the above table total number of boys = 45

Boys not studying statistics = 9

Probability that a boy picked up at random not studying statistics = 9/45 =1/5

     (Or)

19.b. a. the probability that both the balls are red =3/10*6/10=18/100=0.18.

b. the probability that one is red and the other is black

= probability that the 1st is red and 2nd is black + the probability 1st is black and second is red

= 3/10*4/10+7/10*8/10

=12/100+56/100=68/100=0.68

20. Seasonal Index = monthly average/ general average*100


M.A = S.I* G.A/100= S.I * 2,00,000/100 

	Month 
	S. I.
	Estimated sales in (Rs.)

	January
	76
	76*2,000=1,52,000

	February
	77
	77*2000 =1,54,000

	March
	98
	98*2,000=1,96,000

	April
	128
	128*2,000= 2,56,000

	May
	137
	137*2,000=2,74,000

	June
	122
	122*2,000=2,44,000

	July
	101
	101*2,000=2,02,000

	August 
	104
	104*2,000=2,08,000

	September

	100
	100*2,000=2,00,000

	October
	102
	102*2,000=2,04,000

	November
	82
	82*2,000=1,64,000

	December
	73
	73*7,000=1,46,000


. 
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