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Seat No.: ________                                                           Enrolment No.___________ 
 

GUJARAT TECHNOLOGICAL UNIVERSITY 
BPLAN – SEMESTER II • EXAMINATION – SUMMER 2015 

 
Subject Code: 1025504            Date:03/06/2015        
Subject Name: Statistical and Quantitative Methods in Planning - II 
Time: 10.30am-12.30pm      Total Marks: 50 
 
Instructions: 

1. Attempt all questions.  
2. Make suitable assumptions wherever necessary. 
3. Figures to the right indicate full marks.  

 
Q.1 (a)  (1) A random sample of 4000 children is taken across Gujarat. Sample mean age 

of children starting their formal education is found out to be 5 years. For 
estimating the claim that mean age of a child starting his/her formal education is 
more than 5 years, what will be your null hypothesis for hypothesis testing 

06 

  (a) H0 = 5 (b) H0 <= 5  
  (c) H0 >= 5 (d) H0 > 5  
  (2) Correlation analysis is used to measure ___________ of the association 

between two variables 
 

  (a) cause (b) strength  
  (c) both (d) none  
  (3) In sample linear regression model, b0 denotes  
  (a) Regression slope (b) Independent variable  
  (c) Dependent variable (d) Regression intercept  
  (4) For a data set with degree of freedom of 12 and confidence level of 99%, chi-

square critical value would be  
 

  (a) 26.217 (b) 32.910  
  (c) 21.026 (d) 18.549  
  (5) For any decision maker, doing nothing is   
  (a) An alternative (b) State of nature  
  (c) Prior Probability (d) Payoff  
  (6) For any given linear programming model, the optimum output will occur at  
  (a) (X,0) (b) (0,Y)  
  (c) (X,Y)  (d) (0,0) 

 
 
 

 

 (b) Define following: (Any Four) 
(1) Type I error 
(2) Scatter plot (with an example) 
(3) Sum of square of regression 
(4) Expected Monetary Value (EMV) 
(5) Expected Frequency 
(6) Slack variable 

04 
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Q.2 (a) A bottled water manufacturer states on the product label that each bottle contains 
500 ml of water. You work in a government organization that protects consumers 
by testing product volumes. A sample of 500 bottles have been tested and sample 
mean has been 495 ml. Considering the population standard deviation to be 50, 
estimate whether all packed bottles contain 500ml of water or not. 
 
 

05 
 

 (b) What is the difference between a two tailed hypothesis testing and a one tailed 
hypothesis testing? Explain in detail with diagram. 
 

05 

  OR  
 (b) A random sample of 12 students was carried out in 1st year, B. Plan. Course. 

With 50% passing marks, below mentioned are their internal marks out of 50 in 
SQMP-II. 
 
25     24     28     30      22     14     18     27     28     16     24     25 
 
Assuming that this sample came from an underlying normal distribution, 
investigate the claim that its mean exceeds the passing marks. 
 

05 

    Q.3  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) 

Gujarat is planning a new city on the lines of Gandhinagar. Majority of 
infrastructure provisions have been worked out, but for understanding the electric 
consumption (MW/day) 5 cities have been studied in respect to their population 
(LAKHS).  
 
 

Population (Lakhs) Electric Consumption (MW) / Day 

15 5 

22 7 

7 4 

12 6 

18 8 

 
 
For the given data set 
 
Draw a regression line model diagram 
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 (b) Estimate the amount of electric supply required for population of 25,00,000 and 
how much population would be optimum for an electric supply of 10 MW / day 
 

 
05 

   
 
 

OR 
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Q.3  
 

(a) 

For above given data 
 
What are the values of SST, SSR and SSE 

 
 

05 
 (b) What is coefficient of determination 

 
 

05 
 

   
 

 Q.4  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) 

x y 

35 100 

42 125 

28 175 

52 220 

47 180 

 
 
For the above given data 
 
Find the value of r 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
05 

 (b) Plot a regression line diagram  05 
   

 
OR 

 

 

Q.4  
 
 
 
 
 
 
 
 
 
 
 

(a) 

A real estate developer is planning to develop a township on a piece of land. The 
investment requirement for the project is around Rs.10 crores and if the project 
gets completely sold out then he will generate of profit of Rs. 35 crores. However 
looking the current scenario, there are only 40% chances that the project will get 
completely sold out, so under that situation he will have to incur the loss of Rs. 
10 crores. 
 
He has also got an offer to sell off his land, in that scenario he will out rightly 
make a profit of Rs. 8 crores. 
   
For the above given situation 
 
What decision should the developer take under 

1. Maximax criterion  

2. Maximin criterion 

3. Maximum likelihood criterion 

4. Even state of probabilities 

5. Given state of probabilities 

 
 
 
 
 
 
 
 
 
 
 
 

05 

 (b) 1. What is maximum amount of money that he should invest in hiring a market 
specialist? 
2.  Prepare a decision tree for even and given state of probabilities 

05 
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Q.5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) 

 
 
A survey 20 students from different parts of the state has been conducted to identify 
various stream options chosen by them. 
 

Name of District/ Career 
Options Science Commerce Art 

Ahmedabad 6 12 2 

Rajkot 8 8 4 

Surat 5 9 6 

Vadodara 5 10 5 

Kachchh 15 4 1 
 
 
 
Find out critical value for chi-square analysis for the above given data for confidence 
level of 95%, 97.5% and 99% 
 
. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

05 

 (b) Is there a relationship between student opting for stream and the district he/she is 
coming from? 

 05 

   
 

OR 
 

 

 

Q.5  
 
 
 
 
 
 
 
 

(a) 

For a given farmland of 240 acres, what amount of wheat and cotton should be 
grown to earn maximum profit?  
 
The farmer makes a profit of Rs. 400 / acre from wheat and Rs. 300 / acre from 
cotton, however wheat takes 2 hrs. / acre of labour to harvest and cotton takes 1 
hour / acre to harvest. He only has a total of 320 hours of labour that he can 
invest in this. 
 
 
List down the decision variables, objective function and constrains for the above 
given situation and with the help of graphical method, solve the above given 
situation 

 
 
 
 
 
 
 
 
 

  05 

  
(b) 

 
Will there be any change in the situation if the area under cotton is restricted to 
maximum 40 acres? If yes, provide the maximum profit earning breakup for this 
situation. 

 
05 
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