[image: ]	           [image: ]

[bookmark: _GoBack](Double click on the PDF file to open)
· This selected Practical Questions are very much helpful for day before revision
IMPORTANT PRACTICAL QUESTIONS
IMPORTANT QUESTIONS FOR CA FINAL QT - MAY 2013

IMPORTANT THEORY QUESTIONS
	LEARNING CURVE

	Application of LC

	Limitations of LC

	

	SIMULATION

	Steps involved in carrying Monte Carlo simulation model

	Steps involved in simulation process

	Application in inventory control

	

	CPM & PERT

	Steps in network analysis

	DUMMY Activites & it's Purposes

	CPM & it's importances in scheduling & controlling large projects

	Resource smoothing & Resource levelling

	

	LINEAR PROGRAMMING

	Industrial Application of LP

	Limitations of LP

	Slack variable vs Artificial variable

	

	TRANSPORTATION

	How would you know whether alternative Solution exist for a Transportation problem

	When is the solution considered optimal

	Unbalanced Transportation Problem

	

	ASSIGNMENT

	--

                                  G P G CLASSES


[image: ]For Important case laws of DT & IDT - SMS your Email Id to 9883024561
G P G Sharma
·  CA (Teaching experience of more than 25 years)
·  Practical experience of more than 25 years 
·  Assisted in legal support before  High Courts
        & Supreme Court
Rabindra Nahak
·  CA (All India First Rank in Inter)
·  Cost Accountant
·  Articleship from Big4
· Teaching experience of 2.5 years

[image: ]
Important Practical Q for May 13.pdf


                            Q 4 REVISION (MAY 2013)                                              


 


1 | P a g e   CA CMA RABINDRA NAHAK 


 


LEARNING CURVE 


Question 1 


   An electronics firm which has developed a new type of fire-alarm system has been asked to quote for a 


prospective contract.  The customer requires separate price quotations for each of the following 


possible orders: 


Order Number of fire-alarm systems 


First 100 


Second  60 


Third 40 


The firm estimates the following cost per unit for the first order: 


Direct materials `500 


Direct labour  


  Deptt. A (Highly automatic) 20 hours at `10 per hour 


  Deptt. B (Skilled labour) 40 hours at `15 per hour 


Variable overheads  20% of direct labour 


Fixed overheads absorbed:  


Deptt. A `8 per hour 


Deptt. B `5 per hour 


 


Determine a price per unit for each of the three orders, assuming the firm uses a mark-up of 25% on 


total costs and allows for an 80% learning curve.  Extract from 80% Learning curve table: 


X 1.0 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 


Y% 100.


0 


91.7 89.5 87.6 86.1 84.4 83.0 81.5 80.0 


X represents the cumulative total volume produced to date expressed as a multiple of the initial order. 


Y is the learning curve factor, for a given X value, expressed as a percentage of the cost of the initial 


order. 


[Ans: Order 1: `2,275; Order 2: `1,848.64; Order 3: `1,764.40] 


 


Question 2 


PQ Ltd. makes and sells a labour-intensive product. Its labour force has a learning rate of 80%, applicable 


only to direct labour and not to variable overhead. 


The cost per unit of the first product is as follows: 


Direct materials             10,000 


Direct labour                 8,000        (@`4 per hour) 


Variable overhead        2,000 


Total variable cost       20,000 


PQ Ltd. has received an order from X Ltd. for 4 units of the product. Another customer, Y Ltd. is also 


interested in purchasing 4 units of the product. PQ Ltd. has the capacity to fulfil both the orders. Y Ltd. 


presently purchases this product in the market for `17,200 and is willing to pay this price per unit of PQ's 


product. But X Ltd. lets PQ choose one of the following options: 


(i) A price of `16,500 per unit for the 4 units it proposes to take from PQ. 


OR 
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(ii) Supply X Ltd.'s idle labour force to PQ, for only 4 units of production, with PQ having to pay only 


Re. 1 per labour hour to X Ltd.'s workers. X Ltd.'s workers will be withdrawn after the first 4 units are 


produced. In this case, PQ need not use its labour for producing X Ltd.'s requirement. X Ltd. assures PQ 


that its labour force also has a learning rate of 80%. In this option, X Ltd. offers to buy the product from 


PQ at only `14,000 per unit. 


X and Y shall not know of each other's offer. 


If both orders came before any work started, what is the best option that PQ may choose? 


Present suitable calculations in favour of your argument. 


[Ans: Under option I – Total contribution – `6,032; Under option II – Total contribution – `3,200] 


 


Question 3 


A company has 10 direct workers, who work for 25 day a month of 8 hours per day. The estimated down 


time is 25% of the total available time. The company received on order for new product. The first unit of 


the new product required 40 direct labour hours to manufacture the product. The company expects 80% 


(index is – 0.322) learning curve for this type of work. The company uses standard absorption costing and 


the cost data on a under:  


 


 Direct materials  `60 per unit 


 Direct labour  `6 per direct labour hour 


 Variable overheads Re. 1 per direct labour hour  


 Fixed overheads  `7,500 per month  


Required:  


1) Calculated the cost per unit of the first order of 30 units.  


2) If the company receives a repeat order for 20 units, what price will be quoted to yield a profit of 


25% on selling price? 


[Ans: (i) `220.56 (ii) `159.66]   


[Hints: (i) Avg. Lab. Hours for 30 units 13.39 (ii) Avg. Lab. hours for 50 units – 11.35] 


 


SIMULATION 


Question 1 


With a view to improving the quality of customer services, a Bank is interested in making an assessment 


of the waiting time of its customers coming to one of its branches located in a residential area. This 


branch has only one teller’s counter. The arrival rate of the customers and the service rate of the teller are 


given below: 


              Time between two consecutive arrivals                         Probability 


                   of customers(in minutes) 


3                0.17 


4                0.25 


5                0.25 


6                0.20 


7                0.13 


Service time by the teller (in minutes)                 Probability 


3 0.10 


4 0.30 


5 0.40 


6 0.15 


7 0.05 


You are required to simulate 10 arrivals of customers in the system starting 11 AM and show the waiting 


time of the customers and idle time of the teller. 
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Use the following random numbers taking the first two random numbers in two digits each for first trial 


and so on: 


11,56,23,72,94,83,83,02,97,99,              83,10,93,34,33,53,49,94,37 and 97. 


[Ans: Total waiting time – 4 minutes; Total Idle time – 10 minutes] 


 


Question 2 


A company trading in motor vehicle spares wishes to determine the level of stock it should carry for 


the item in its range.  Demand is not certain and replenishment of stock takes 3 days.  For one item X, 


the following information is obtained: 


Demand (unit per day) Probability 


1 0.1 


2 0.2 


3 0.3 


4 0.3 


5 0.1 


Each time an order is placed, the company incurs an ordering cost of Rs.20 per order.  The company 


also incurs carrying cost of Rs.2.50 per unit per day.  The inventory carrying cost is calculated on the 


basis of average stock. 


The manager of the company wishes to compare two options for his inventory decision.  


(A) Order 12 units when the inventory at the beginning of the day plus order outstanding is less than 


12 units. 


(B) Order 10 units when the inventory at the beginning of the day plus order outstanding is less than 


10 units. 


Currently (on first day) the company has a stock of 17 units.  The sequence of random number to be 


used is 08, 91, 25, 18, 40,   27, 85, 75, 32, 52 using first number for day one. 


You are required to carry out a simulation run over a period of 10 days, recommended which option 


the manager should chose. 


[Ans: Option B] 


 


Question 3 


A company manufactures a component which requires a high degree of precision.  Each unit of the 


component is therefore subjected to a strict quality control test to ascertain  whether there is any 


defect in it.  The defects are classified into three categories viz. A, B and C.  if defect A occurs in the 


output, it is scrapped.  If defect B or C occurs in the output, it is reworked to rectify the defect.  The 


machine time required to rework defect B component is 30 minutes and that for defect C is 45 


minutes.  The probabilities are as under: 


    Defect A Defect B Defect C 


Defect occurring     0.15     0.20     0.10 


Defect not occurring     0.85     0.80     0.90 


Using the following random numbers, simulate a study of 10 items of output and determine the 


number of items with no defects, number of items scrapped due to occurrence of defect A and the 


total machine time required for rework due to occurrence of defect B or C : 


 Random number for defect A:    48, 55, 91, 40, 93, 01, 83, 63, 47, 52 


 Random number for defect B:     47, 36, 57, 04, 79, 55, 10, 13, 57, 09 


 Random number for defect C:     82, 95, 18, 96, 20, 84, 56, 11, 52, 03 


[Ans: Rectification time required on networking is 165 minutes] 


 







                            Q 4 REVISION (MAY 2013)                                              


 


4 | P a g e   CA CMA RABINDRA NAHAK 


 


CPM & PERT 


CPM 


Question 1 


A company had planned its operations as follows: 


   Activity        Duration (days) 


1-2 7 


2-4 8 


1-3 8 


3-4 6 


1-4 6 


2-5 16 


4-7 19 


3-6     24 


5-7 9 


6-8 7 


7-8 8 


(i) Draw the network and find the critical paths. 


(ii) After 15 days of working, the following progress is noted: 


(a) Activities 1-2, 1-3 and 1-4 completed as per original schedule. 


(b) Activity 2-4 is in progress and will be completed in 4 more days. 


(c) Activity 3-6 is in progress and will need 17 more days to complete. 


(d) The staff at activity 3-6 are specialized. They are directed to complete 3-6 and undertake an 


activity 6-7, which will require 7 days. This rearrangement arose due to a modification in a 


specification. 


(e) Activity 6-8 will be completed in 4 days instead of the originally planned 7 days. 


(f) There is no change in the other activities. 


Update the network diagram after 15 days of start of work based on the assumption given above. Indicate 


the revised critical paths along with their duration. 


 [Ans: (i) Critical Path 1-2-4-7-8 = 42 days (ii) Critical path 1-3-6-7-8 = 47 days] 


 


Question 2 


Point out the errors in the network given below, going by the usual conventions while drawing a network 


to use CPM 


 
 


Question 3 


Given the following information: 


Activity:  0-1 1-2 1-3 2-4 2-5 3-4 3-6 4-7 5-7 6-7  


Duration: 2 8 10 6 3 3 7 5 2 8 (in days) 


a. Draw the arrow diagram 


b. Identify critical path and find the total project duration 


c. Determine EOT, LOT, EST, LST, EFT, LFT, Total, Free & Independent floats 
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CRASHING 


Question 1 


The normal time, crash time and crashing cost per day are given for the following network: 


 


 


 


 


 


 


 


 


 


 


 Activity                               Normal time                   Crash time             Crashing cost  


                                               (days)                             (days)                 (Rs./ days) 


 1-2 18 14 40 


 1-3 23 22 20 


 2-3 8 5 60 


 2-4 10 6 40 


 3-4 3 2 80 


 4-5 8 6 50 


i. Crash the project duration in steps and arrive at the minimum duration. What will be the critical path 


and the cost of crashing? 


ii. If there is an indirect cost of Rs. 70 per day, what will be the optimal project duration and the cost of 


crashing? 
 


Question 2 


The following network gives the duration in days for each activity: 


 


   


 


  2 5 


   


  7  


  3 


 


   1 6 


   4   


 


 


 


You are required to list the critical paths. 


Given that each activity can be crashed by a maximum of one day, choose to crash any four activities so 


that the project duration is reduced by 2 days.  


 


 


Question 3 


A small project consists of jobs as give in the table below. Each job is listed with tits normal time and 


a minimum or crash time (in days). The cost (in Rs. per day) of each job is also given:  


2 


5 4 
1 


3 


1 


2 


6 


3 


5 


4 
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Job (i – j) Normal duration      


(in days) 


Minimum (crash) 


Duration (in 


days) 


Cost of Crashing  


(Rs. per day) 


1-2 9 6 20 


1-3 8 5 25 


1-4 15 10 30 


2-4 5 3 10 


3-4 10 6 15 


4-5 2 1 40 


 


i. What is the normal project length and the minimum project length? 


ii. Determine the minimum crashing cost of schedules ranging from normal length down to, and 


including the minimum length schedule. That is, if L = Length of the schedule, find the costs of 


schedules which are L, L – 1, L – 2 and so on. 


iii. Overhead costs total Rs.60 per day. What is the optimum length schedule in terms of both 


crashing and overhead cost? List the schedule duration of each job for your solution. 


 


RESOURCE LEVELLING 


Question  


The following information is available: 


       


   Activity                                                No. of days                        No. of men required per day  


  A 1-2 4 2 


  B 1-3 2 3 


  C 1-4 8 5 


  D 2-6 6 3 


  E 3-5 4 2 


  F 5-6 1 3 


  G 4-6 1 8    


 i) Draw the network and find the critical path. 


 ii) What is the peak requirement of Manpower? On which day(s) will this occur? 


 iii) If the maximum labour available on any day is only 10, when can the project be completed? 


 


PERT 


Question 1 


Consider the schedule of activities and related information as given below, for the construction of a  


Plant: 


Activity Expected Time 


(Months) 


Variance Expected Cost 


(Millions of Rs.) 


1-2 4 1 5 


2-3 2 1 3 


3-6 3 1 4 


2-4 6 2 9 


1-5 2 1 2 







                            Q 4 REVISION (MAY 2013)                                              


 


7 | P a g e   CA CMA RABINDRA NAHAK 


 


5-6 5 1 12 


4-6 9 5 20 


5-7 7 8 7 


7-8 10 16 14 


6-8 1 1 4 


Assuming that the cost and time required for one activity is independent of the time and cost of any 


other activity and variations are expected to follow normal distribution.  


Draw a network based on the above data & calculate:  


a. Critical path 


b. Expected cost of construction of the plant 


c. Expected time required to build the plant 


d. The standard deviation of the expected time 


[Ans: (a) 1-2-4-6-8 (b) Rs. 80 million (c) 20 months (d) 3 months] 


 


Question 2 


A project Manager has to manage various projects. For each project given below, you are required to 


advise him whether to use PERT or CPM and briefly state the reason:                     


1. Project K is yet to begin. The manager has recently successfully handled similar projects. He has able 


to break down the project into smaller modules and knows when he may comfortably finish each 


module. 


2. Project L has been sanctioned some fixed amount. Though the manager is familiar about what time it 


will take, he expects pressure towards the end to finish the project slightly earlier, by deploying 


additional resources of the company. 


3. Project M is new to the manager. He has never handled such a project. He can break up the project 


into smaller modules, but even then, he is not sure of their exact times. 


4. Project N has a limitation on the skilled workforce available. But the manager knows from earlier 


experience, the slack on each event in the project. He is confident of handling the bottleneck of 


labour. 


5. Project 0 is a research project, bound to produce immense benefit to the company is future. 


[Ans: Project 3 & 5 are PERT] 


 


Question 3 


A project consists of the following activities, whose time estimates are given against each as under:  


                                                        Estimated duration (weeks) 


Activity                                    Optimistic                             Most likely                   Pessimistic 


1-2                                                 3                                              6           15 


1-3                                                 2                                              5                   14 


1-4                                                 6                                            12                        30 


2-5                                                 2                                              5                 8 


2-6                                                 5                                            11                 17 


3-6  3     6 15 


4-7                                                 3                                              9             27 


5-7                                                 1                                              4                   7 


6-7                                                 4                                            19                   28 


Required: 


(i) Draw the project network. 


(ii) Find the expected duration and variance of each activity. 


(iii) Determine the critical path and the expected project duration. 
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(iv) What is the probability that the project will be completed in 38 weeks? 


(v) What project duration will have 95% chance of completion.(Z0.95=1.65) 


Given: 


Z                    0.21                0.41                  0.82 


0                    0.0832            0.1591              0.2939 


 


LINEAR PROGRAMMING 


Formulation 


Question 1 


The management accountant of Atul Enterprises Ltd. has suggested that a linear programming model 


might be used for selecting the best mix of five possible products, A, B, C, D and E.  


(i) The following information is available: 


 Per unit of product 


 A (`) B (`) C (`) D (`) E (`) 


Selling Price 48  42  38  31  27 


Material 15 14 16 15 16 


D Labour 18 16 6 4 4 


Fixed OH 9 8 3 2 2 


Total Cost 42 38 25 21 22 


Profit 6 4 13 10 5 


*based on 50% of direct labour cost. 


(ii) Expected maximum unit demand per week for each product at the prices indicated: 


   A    B   C   D E 


1,500 1,200 900 600 600 


(iii) Cost of materials includes a special component, which is in short supply; it  costs Rs.3 a unit. 


Only 5,800 units will be available to the company during the week. The number of units of the 


special component needed for a unit of each product is: 


A B C D E 


1  1 3 4 5 


(iv) Labour is paid at a rate of Rs.1.50 per hour and only 20,000 hours will be available in a week.  


(v) The management of Atul Enterprises Ltd. has ruled that expenditure on materials must not 


exceed a sum of Rs.30,000.  


(vi) All other resources are freely available in sufficient quantities for planned needs.  


Formulate a linear programming model stating clearly the criterion you use. 


 


Question 2 


An agriculturist has a farm with 125 acres. He produces Radish, Mutter and Potato. Whatever he 


raises is fully sold in the market. He gets Rs.5 for Radish per kg Rs.4 for Mutter per kg and Rs.5 for 


Potato per kg. The average yield is 1,500 kg of Radish per acre, 1,800 kg of Mutter per acre and 


1,200 kg of Potato per acre. To produce each 100 kg of Radish and Mutter and to produce each 80 kg 


of Potato, a sum of Rs.12.50 has to be used for manure. Labour required for each acre to raise the 


crop is 6 man days for Radish and Potato each and 5 man days for Mutter. A total of 500 man days of 


labour at a rate of Rs.40 per man day are available. 


Formulate this as a Linear Programming model to maximize the Agriculturist’s total profit 


[Ans: Max. Z = 7,072.5X1 + 6,775X2 + 5572.5X3 
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 Subject to, X1 + X2 + X3 ≤ 125 & 6x1 + 5x2 + 6x3 ≤ 500] 


 


Question 3 


Global Bank is in the process of formulating a loan policy that involves a maximum of  25 lakhs. The 
following table provides Interest Rate and Bad-Debt Ratio about available types of loans. 


Type of loan Interest Rate Bad-Debt Ratio 


Personal 0.135 0.09 
Credit Card 0.145 0.12 
Home 0.115 0.02 
Farm 0.120 0.04 
Commercial 0.105 0.01 


Bank allocates at least 30% of the funds to farm and commercial loans. To assist the  
housing industry in the region, home loans must equal at least 50% of the personal,  
credit card and home loans. The bank also has a stated policy of not allowing the overall  
ratio of bad debts on all loans to exceed 5%. Formulate this as a Linear Programming  
Problem. 


[Ans: Maximize Z = 0.0329a + 0.0076b + 0.0927c + 0.0752d +0.094e] 


 


Question 4 


An Investor has Rs. 15 lakhs for investment in four alternatives. Table below gives data on price per 


share, average growth rate in the price, the annual dividend and the associated risk. Return per share 


is defined as the difference in current price and price a year later plus the dividend for the year. The 


following constraints have to be must: 


i. At most Rs. 4,00,000 may be invested in share1. 


ii. At least 100 shares of each stock must be bought. 


iii. At least 15% of the investment made should be in shares 3 and 4 combines; 


iv. The total weighted risk should not exceed 0.08, where total weighted risk = (Σ investment in share 


j X risk in j)/total investment; 


v. Dividend for the year should be at least Rs. 20,000. 


The objective is to maximize the earnings at the end of the first year from both dividends and growth. 


Formulate a linear program model that will determine the optimal no. of shares to be invested in each 


script. 


Share No.  1  2  3  4 


Current price per share  90  120  200  180 


Expected annual growth rate  0.10  0.08  0.12  0.15 


Expected annual dividend per share (Rs.)  5.00  7.50  4.00  3.00 


Expected risk  0.07  0.05  0.10  0.08 


 


Graphical Method 


Question 1 


An advertising firm desires to reach two types of audiences – customers with annual income of more 


than Rs.40,000 (target audience A) and customers with annual income of less than Rs.40,000 (target 


audience B). The total advertising budget is Rs.2,00,000. One programme of T.V. advertising costs 


Rs.50,000 and one programme of Radio advertising costs Rs.20,000. Contract conditions ordinarily 


require that there should be at least 3 programmes on T.V. and the number of programmes on Radio 


must not exceed 5. Survey indicates that a single T.V. programme reaches 7,50,000 customers in  


target audience A and 1,50,000 in target audience B. One Radio programme reaches 40,000 


customers in target audience A and 2,60,000 in target audience B. 


Formulate this as a linear programming problem and determine the media mix to maximize the total reach 


using graphic method. 
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[Ans: Max Z = 9,00,000X1 + 3,00,000X2; Max. customers reaches (Z)= 36 lacs customers (4 TV Prog.)] 


 


Question 2 


ANZ Ltd produces two types of product the XM and XL. Resource requirements for production are given 


below in the table. There are 12,800 hours of assembly worker hours available per month, 5,600 hours of 


paint time and 2,400 hours of inspection time. Regular customers’ bill demand at least 300 units of the 


XL type and 180 units of the XM type per week. 


 Product  Profit/contribution (`)  Assembly time (Hrs.)  Paint time (Hrs.)  Inspection time (Hrs.) 


 XL  100  2.4  1.6  0.4 


 XM  150  3.2  1.8  0.4 


Formulate and solve the given linear programming problem by graphical method to determine product 


mix on a weekly basis (Assume 4 weeks in the month). 


[Ans: XL – 300 units & XM – 511.11 units; Z = Rs.1,06,666.50] 


 


Question 3 


Let us assume that you have inherited Rs.1,00,000 from your father-in-law that can be invested in a 


combination of only two stock portfolios, with the maximum investment allowed in either portfolio 


set at Rs.75,000. The first portfolio has an average rate of return of 10%, whereas the second has 


20%. In terms of risk factors associated with these portfolios, the first has a risk rating of 4 (on a 


scale from 0 to 10), and the second has 9. Since you wish to maximize your return, you will not 


accept an average rate of return below 12% or a risk factor above 6. Hence, you then face the 


important question. How much should you invest in each portfolio? 


Formulate this as a Linear Programming Problem and solve it by Graphic Method. 


[Ans: Max Z = Rs.14,000 ; Portfolio 1 - Rs.60,000 & Portfolio 2 - Rs.40,000] 


 


Simplex Method 


Question 1 


Three grades of coal A, B and C contains phosphorus and ash as impurities.  In a particular industrial 


process, fuel up to 100 ton (maximum) is required which could contain ash not more than 3% and 


phosphorus not more than 0.03%.  It is desired to maximize the profit while satisfying these conditions.  


There is an unlimited supply of each grade.  The percentage of impurities and the profits of each grades 


are as follows: 


 Coal   Phosphorus (%)   Ash (%)   Profit in Rs. (Per ton)   


 A 0.02 3.0 12.00 


 B 0.04 2.0 15.00 


 C 0.03 5.0 14.00 


You are required to formulate the Linear Programming (LP) model to solve it by using simplex method to 


determine optimal product mix and profit. 


[Ans: Maximise Z = 12X1 + 15X2 + 14X3; Subject to, X2-X1 < 0,.. 


          Max. Profit Z = Rs.1,360 ( Coal A – 40, Coal B – 40 & Coal C – 20]  


 


Question 2 


A small township of 15,000 people requires, on the average, 300,000 gallons of water daily. The city is 


supplied water from a central water-works where the water is purified by such conventional methods as 


filtration and chlorination. In addition, two different chemical compounds: (i) softening chemical and (ii) 


health chemical are needed for softening the water and for health purposes. The waterworks plans to 


purchase two popular brands that contain these chemicals. One unit of Chemico Corporation's product 
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gives 8 pounds of softening chemical and 3 pounds of health chemical. One unit of Indian Chemical's 


product contains 4 pounds and 9 pounds per unit, respectively, for the same purposes. 


To maintain the water at a minimum level of softness and to meet a minimum programme of health 


protection, experts have decided that 150 and 100 pounds of the two chemicals that make up each product 


must be added to water daily. At a cost of Rs. 8 and Rs. 10 per unit respectively for Chemico's and Indian 


Chemical's products, what is the optimal quantity of each product that should be used to meet the 


minimum level of softness and minimum health standard? 


 


Dual Problem 


Question 1 


Formulate the dual for the following linear program: 


 Minimize:  20x1+70x2+45x3 + 110x4 


 Subject to x1 + 14x2 + 12x3 + 7x4 >130 


  12x1 + 15x2 + 22x3 + 16x4 >220 


  x1, x2, x3, x4 >0 


(Only formulation is required. Please do not solve) 


[Ans: Maximize 130y1 + 220y2 


Subject to, y1+12y2<20,  14y1+15y2<70,  12y1+22y2<45,  7y1+16y2<110,  y1,y2 >0] 


 


Interpretations 


Question 1 


Given below is the relevant portion of the first iteration of a linear program under the simplex method, 


using the usual notations. 


    X1 X2 S1 S2 S3 


Quantity Basic Variable Contribution Per unit    50    40    0    0    0 


150 


20 


296 


S1 


S2 
S3 


0 


0 


0 


    3 


    0 


    8 


    5 


    1 


    5 


   1 


   0 


   0 


   0 


   1 


   0 


   0 


   0 


   1 


i. Write the initial linear program with the objective function and the in-equations. 


The following Questions are to be answered independent of each other and based on the iteration 


given above: 


ii. What is the opportunity cost of bringing one unit of x1 into the solution? 


iii. If we bring 4 units of x1 into the solution, by how much will the basic variables change? 


iv. What will be the change in the value of the objective function if 4 units of x2 are brought into the 


solution? 


v. What will be the quantity of the incoming variable?       


 


Question 2 


The simplex tableau for a maximization problem of linear programming is given below:  


  Product mix. x1  x2 sl s2 Quantity  


  x2 1 1 1 0 10 


 s2 1 0 -1 1 3 


 zj 4 5 0 0 


 cj 5 5 5 0 50 


 zj-cj -1 0 -5 0 
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Answer the following questions, giving reasons in brief: 


i. Is the above solution optimal? 


ii. Are there more than one optimal solution? 


iii. Is this solution degenerate? 


iv. Is this solution feasible? 


v. If sl is slack in machine A (in hours/week) and s2 is slack in machine B (in hours/ week), which of 


these machines is being used to the full capacity when producing according to this solution?  


vi. A customer would like to have one unit of product x1 and is willing to pay in excess of the normal 


price in order to get it. How much should the price be increased in order to ensure no reduction of 


profit?  


vii. Machine A (associated with slack s1, in hours/week) has to be shut down for repairs for 2 hours 


next week. What will be the effect on profits?  


viii. How many units of the two-product x1, and x2 are being produced according to this solution and what 


is the total profit?  


 


TRANSPORTATION 


Question 1 


The following table gives the unit transportation costs and the quantities demanded/supplied at different 


locations for a minimization problem: 


           Demand C1 C2 C3 C4 Total Units 


Supply 


R1  100 120 200 110 20000 


R2  160 80 140 120 38000 


R3  180 140 60 100 16000 


Total Units 10000 18000 22000 24000 


You are required to find out which cell gets the 3rd allocation in the initial basic feasible solution under 


each of the following methods and to give the cell reference, cost per unit of that cell and the quantity 


allocated to that cell: 


a. North West Corner Rule 


b. Vogel's Approximation Method 


c. Least Cost Method  


(Candidates may use the standard notation of C, R; for cell reference.( e.g. C2 R3 means the cell at the 


intersection of Column 2 and Row 3)  


[Ans: (i) C2R2 – 8,000; (ii) C3R2 – 6,000 (OR) C1R1 – 10,000 & (iii) C1R1 – 10,000] 


 


Question 2 


A company has 3 plants and 3 warehouses. The cost of sending a unit from different plants to the 


warehouses, production at different plants and demand at different warehouses are shown in the following 


cost matrix table: 


Plants           Warehouses 


A                  B              C 


Production 


X 


Y 


Z 


8                16               16 


32              48               32 


16               32             48 


152 


164 


154 


Demand 144           204             82  
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Determine a transportation schedule, so that the cost is minimized. Assume that the cost in the cost matrix 


is given in thousand of rupees. 


[Ans: Total cost: `9,696] 


 


Question 3 


Following is the profit matrix based on four factories and three sales depots of the company: 


  S1 S2 S3 Availability 


 F1 6 6 1 10 


Towns F2 -2 -2 -4 150 


 F3 3 2 2 50 


 F4 8 5 3 100 


Requirement  80 120 150  


Determine the most profitable distribution schedule and the corresponding profit, assuming no profit in 


case of surplus production. 


 [Ans: Total profit `480] 


 


Question 4 


Consider the following data for the transportation problem: 


Factory Destination Supply to be 


exhausted (1) (2) (3) 


A 5 1 7 10 


B 6 4 6 80 


C 3 2 5 15 


Demand 75 20 50  


Since there is not enough supply, some of the demands at the three destinations may not be satisfied. For 


the unsatisfied demands, let the penalty costs be rupees 1, 2 and 3 for destinations (1), (2) and (3) 


respectively. 


 [Ans: Total transportation & penalty cost: `555] 


 


 


 


 


 


 


 


 


 


 


Question 5 


The initial allocation of a transportation problem, along with the unit cost of transportation from each 


origin to destination is given below. You are required to arrive at the minimum transportation cost by the 


Vogel’s Approximation method and check for optimality.                    


(Hint: Candidates may consider U1 = 0 at Row 1 for initial cell evaluation) 
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                                                                                                                    Requirement 


  


 


                                                          18 


  


 


 


 10 


  


 


 8 


 


  


 4 


 


  


Availability      12                 8                   8                      8                    4   40 


[Ans: Minimum cost `204] 


 


Question 6 


The following matrix is a minimization problem for transportation costs. The unit transportation costs are 


given at the right hand corners of the cells and the ij values are encircled.          


       D1         D2                 D3                 Supply 


 


F1 


               


500  


 


F2 


  


                                                                                         


             


       300 


 


F3 


   


                 


           


       200 


Demand     300      400      300      1000 


Find the optimum solution (s) and the minimum cost. 


[Ans: Minimum cost – `4,500] 


 


Question 7 


The following table shows all the necessary information on the available supply to each warehouse, the 


requirement of each market and the unit transportation cost from each warehouse to each market: 


Market 


  I II III IV Supply 


 A 5 2 4 3 22 


Warehouse B 4 8 1 6 15 


 C 4 6 7 5 8 


Requirement  7 12 17 9  


The shipping clerk has worked out the following schedule from his experience: 


 


 


   11                 2                      8                      6                 2                                                


 


 


 


  9                      9                   12                    9                   6  


 


 


   7                    6                     3                     7                   7 


 


 


     9                 3                     5                      6                   11 


8 6 4 


10 


8 


2 2 


3 


0 


4 4 


9 6 7 


4 6 5 


8 2 


2 
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 12 Units from A to II 


 1   Unit from A to III 


 9   Units from A to IV 


 15 Units from B to III 


 7   Units from C to I and 


 1   Unit from C to III 


You are required to answer the following: 


i. Check and see if the clerk has the optimal schedule; 


ii. Find the optimal schedule and minimum total shipping cost; and 


iii. If the clerk is approached by a carrier of route C to II, who offers to reduce his rate in the hope of 


getting some business, by how much should the rate be reduced before the clerk should consider 


giving him an order? 


[Ans (i) No (ii) Minimum cost `104 (iii) reduced to `3] 


 


Question 8 


A company has 3 factories F1, F2 and F3 which supply the same product to 5 agencies, A1, A2, A3, A4 & 


A5. Unit production costs, shipping costs and selling prices differ among to different sources and 


destinations and are given below:                                          


                                                               F1                   F2                       F3 


Production cost (`/unit) 28 35 29 


Production capacity (No. of units) 110 240 125 


Agencies A1 A2 A3 A4 A5  


Selling price `/ unit 40 48 42 45 41 


Demand (No. of units) 80 100 75 45 125 


Shipping Costs `/ unit 


   A1 A2 A3 A4 A5 


  F1 3 9 8 12 8 


  F2 6 10 6 2 5 


  F3 3 10 3 6 8 


1. Set up the initial transportation matrix for minimization. 


2. After doing (1) above, you are given the following additional information: 


(a) 40 units must be transported from F2 to A2 as per an earlier agreement made by F2 with A2’s 


customer. This quantity is included in the figures given for total production and demand at 


these locations: 


(b) Not more than 30 units may be sent from F1 to A1, since the transporter’s vehicles lacks space 


in this route. 


Incorporating conditions (a) and (b) above, obtain the initial solution by Vogel’s approximation 


method. (Do not attempt to continue for the full and final solution.) 


3. After doing the initial solution as in (2) above, you are informed that the route from F2 to A1 is 


blocked by sudden flooding of the roads. Without actual re-calculations, briefly explain how your 


solution is likely to be affected. 


 


ASSIGNMENT 


Question 1 


A BPO Co. is taking bids for 4 routes in the city to ply pick-up and drop cabs. Four companies have made 


bids as detailed below: 
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 Bids for Routes (Rs.): 


 Company/Routes                       R1                           R2                         R3                         R4  


 


   C1 4,000 5,000 --- --- 


   C2 --- 4,000 --- 4,000 


   C3 3,000 --- 2,000 --- 


   C4 --- --- 4,000 5,000 


Each bidder can be assigned only one route. Determine the minimum cost that the BPO should incur. 


[Ans: C1 – R1; C2 – R2; C3 – R3; C4 – R4. Total minimum cost: Rs.15,000] 


 


Question 2 


ABC airline operating 7 days a week has given the following time-table. Crews must have minimum 


layover of 5 hours between flights. Obtain the pairing flights that minimize the layover time away from 


home. For any given pairing the crew will be based at the city that results in the smaller layover. 


Hyderabad-Delhi Delhi-Hyderabad 


Flight No. Depart. Arrive Flight No. Depart. Arrive 


A1 6 AM 8 AM B1 8 AM 10 AM 


A2 8 AM 10 AM B2 9 AM 11 AM 


A3 2 PM 4 PM B3 2 PM 4 PM 


A4 8 PM 10 PM B4 7 PM 9 PM 


 [Ans: A1 – B3; A2 – B4; A3 – B1; A4 – B2. Total minimum layover time: 40 hours] 


 


Question 3 


Welldone company has taken the third floor of a multi-storeyed building for rent with a view to locate 


one of their zonal offices. There are five main rooms in this floor to be assigned to the managers. Each 


room has its own advantages and disadvantages. Some have windows; some are closer to the washrooms 


or to the canteen or secretarial pool. The rooms are of all different sizes and shapes. Each of the five 


managers was asked to rank their room preferences amongst the rooms 301, 302, 303, 304 and 305. Their 


preferences were recorded in a table as indicated below: 


   Manager 


 M1  M2  M3  M4  M5 


 302  302  303  302  301 


 303  304  301  305  302 


 304  305  304  304  304 


   - 301  305  303   - 


   -   - 302   -   - 


Most of the managers did not list all the five rooms since they were not satisfied with some of these 


rooms and they have left off these from the list. Assuming that their preferences can be quantified by 


numbers, find out as to which manager should be assigned to which rooms so that their total preference 


ranking is a minimum.  


[Ans: M1 - 302, M2 - 304, M3 - 303, M4 - 305, M5 - 301] 


 


Question 4 


A private firm employs typists on hourly piece rate basis for their daily work. Five typists are working in 


that firm and their charges and speeds are different. On the basis of some earlier understanding, only one 


job is given to one typist is paid for full hours even when he or she works for a fraction of an hour. Find 
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the least cost allocation for the following when he or she works for a fraction of an hour. Find the least 


cost allocation for the following data: 


Typist Rate per hour 


(Rs.) 


Number of 


pages typed 


hour 


Job No. of pages 


A 5 12 P 199 


B 6 14 Q 175 


C 3 8 R 143 


D 4 10 S 298 


E 4 11 T 178 


 [Ans: A – T, B - R, C - Q, D - P, E - S] 


 


Question 5 


To stimulate interest and provide an atmosphere for intellectual discussion, a finance faculty in a 


management school decides to hold special seminars on four contemporary topics: leasing, portfolio 


management, private mutual funds, swaps and options. Such seminars should be held once in a week in 


the afternoons. However, scheduling these seminars (one for each topic, and not more than one seminar 


per afternoon) has to be done carefully so that the number of students unable to attend is kept to a 


minimum. A careful study indicates that the number of students who cannot attend a particular seminar on 


a specific day is as follows: 


 Leasing Portfolio 


Management 


Private 


Mutual Fund 


Swaps & 


Options 


Monday 50 40 60 20 


Tuesday 40 30 40 30 


Wednesday 60 20 30 20 


Thursday 30 30 20 30 


Friday 10 20 10 30 


Find an optimal schedule of the seminars. Also find out the total number of students who will be missing 


at least one seminar  


[Ans: Swaps & Options, No Seminar, Portfolio mgmt., Pvt. MF, Leasing; No. of students - 70] 


 


Question 6 


A city corporation has decided to carry out road repairs on 4 main roads in the city. 


The Government has agreed to make a special grant of 50 lacs towards the cost with the condition that 


the repairs should be carried out at lowest cost. Five contractors have sent their bids. Only road will be 


awarded to one contractor. The bids are given below: 


  Cost of Repairs (  in lacs). 


 C
o
n
tr


ac
to


rs
 


Road R1 R2 R3 R4 


C1 9 14 19 15 


C2 7 17 20 19 


C3 9 18 21 18 


C4 10 12 18 19 


C5 10 15 21 16 


You are informed that C2 should get R1 and C4 Should get R2 to minimize costs. 
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iv. What is the minimum cost allocation? 


v. How much is the minimum discount that the eliminated contractor should offer for meriting a 


contract? 


vi. Independent of (ii) above, if the corporation can negotiate to get a uniform discount rate from each 


contractor, what is the minimum rate of discount so that the cost is within the grant amount?  


[Ans (i) Rs.54 lacs (ii) Rs.2 lacs (iii) 7.41%] 


 


Question 7 


The following matrix was obtained after performing row minimum operations on rows  


R1 and R2 in an assignment problem for minimization. Entries "xx" represent some  


positive numbers. (It is not meant that all "xx" numbers are equal). State two circumstances under which 


an optimal solution is obtained just after the row minimum and column minimum operations.  


(Candidates may use cell references as C1R1 for uniformity. e.g. C1 R1 represents the cell at the 


intersection of Column1 (C1) and Row1 (R1) etc. 


 C1 C2 C3 


R1 0  xx xx 


R2 xx 0 xx 


R3 xx xx xx 


 [Ans: If C3R3 is Zero (OR), C2R3 is Zero then C3R3 or C3R2 will become Zero] 


 


Question 8 


A manager was asked to assign tasks to operators (one task per operator only) so as to minimize the time 


taken. He was given the matrix showing the hours taken by the operators for the tasks.         


First, he performed the row minimum operation. Secondly, he did the column minimum operation. Then, 


he realized that there were 4 tasks and 5 operators. At the third step he introduced the dummy row and 


continued with his fourth step of drawing lines to cover zeros. He drew 2 vertical lines (under operator III 


and operator IV) and two horizontal lines (aside task T4 and dummy task T5). At step 5, he performed the 


necessary operation with the uncovered element, since the number of lines was less than the order of the 


matrix. After this, his matrix appeared as follows: 


Operators 


Tasks   I II III IV V 


T1   4 2 5 0 0 


T2   6 3 3 0 3 


T3   4 0 0 0 1 


T4   0 0 5 3 0 


T5 (dummy)  0 0 3 3 0 


i. What was the matrix after step II? Based on such matrix, ascertain (ii) and (iii) given below. 


ii. What was the most difficult task for operators I, II and V? 


iii. Who was the most efficient operator? 


iv. If you are not told anything about the manager’s errors, which operator would be denied any task? 


Why? 


Can the manager go ahead with his assignment to correctly arrive at the optional assignment, or should he 


start afresh after introducing the dummy task at the beginning? 
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