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1. Explain the various types of process cycles with examples.
2.a)
Define the terms current ratio and cash ratio
   b)
The following information applies to E company on a given data:




Long term debts


:
 1,600




Debts due within 1 year

:
 1,000




Accounts Payable


:
  2,300




Machinery and Equipment (at cost)
:
10,000




Cash in bank



:
  3,000




Prepaid rent



:
     300




Government bonds


:
   3000




Social security taxes payable

:
     240




Reserve for depreciation

:
     600




Reserve for expansion


:
    1200




Inventory



:
    1600  




Account receivable


:
    1700


Determine the current ratio, cash ratio and working capital for company E at the given data.
3.a) 
Write a brief note about different types of cost indexes.                                         
   b) 
Discuss about the cost of purchased equipment being one of the factors in 

estimating fixed capital investment.     
4.a) 
What is six-tenths-factor rule?  Where is it used?                                                 

   b) 
The purchased and installation costs of some pieces of equipment are given as a 
function of weight rather than capacity. An example of this  is the installed costs 
of large tanks. The 1980 cost for an installed aluminum  tank weighing 100 kg 
was Rs. 3,90,000. For a size range from 200 to 1000 kg, the installed cost-
weight exponent for aluminum tanks is 0.93. If an aluminum tank weighing 700 
kg is required, what is the present capital investment needed?       
5.a)
Discuss the role of taxes in economic operation of an industrial process.
       
   b)
Classify various taxes and mention salient features of each category of taxes.    

   c)
What do you understand by direct tax? How do they differ from other taxes?    
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6. 
The fixed capital investment for an existing chemical plant is Rs 10,00,000.   Annual
 property taxes amount to 1% of fixed capital investment and the state income taxes are 5% of gross earnings. The net income per year after all taxes is Rs 20,00,000 and the federal income taxes amount to 34% of gross earnings. If the same plant had been constructed at a location where property taxes were 4% of the fixed capital investment and the state income taxes were 2% of gross earnings, what would be the net income per year after taxes? Assume that all other cost factors were unchanged.



7.
Discuss briefly the methods of selecting alternates. Calculate from the data given which machine A or B is more economical. Money is worth 8 percent per year:

	


 
	A
	B

	Initial cost
	Rs.9,696
	 Rs.25,000

	Salvage value
	Rs.  500
	Rs.1,500

	Uniform end of

Year expenses
	Rs.3,000
	Rs.2,000

	Service life
	2
	5


8.
Derive an expression for the optimum outlet water temperature for a cooler.
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1.
Describe selection of Process equipments and materials.
2.a)
In transferring the cost of chemical A to the inventory and cost – of – sales 
accounts, there is question as to what price applies for chemical A. Discuss 
about 
the three basic
methods for 
handling problems of this type?
   b)
On Aug 1 a concern had 10,000kg of raw material on hand which was 
purchased at a cost of Rs.3.00 per kg. In order to build up the reserve 
8000kg of additional 
raw material was purchased on Aug.15 at a cost of 2.80 
per kg, and 2 days later 6000kg was purchased from another supplier at 
Rs.3.10 per kg. If none of the raw material was used until after the last 
purchased determine the total cost of 
12,000kg of raw material on an inventory 
or cost – of – sales account for the 
month of Aug. by 


i)
The current – average method


ii)
The “FIFO” method

iii)
The “LIFO” method.

3.a) 
Write about the different types of capital cost estimates giving their accuracy, 

and designation normally used for design purposes.                              
   b) 
Define cost index. How is it used to determine the present cost?                           
4.a) 
What is turnover-ratio?  How is it useful in estimating capital investment?         

   b) 
The total capital investment for a chemical plant is Rs. 10,00,000 and the 
working capital is Rs. 1,00,000. If the plant can produce an average of  8000 kg 
of final product per day during a 365-day year, what selling price in rupees per 
kg of product would be necessary to give a turnover-ratio of 1.0?                                                                                                                      
5.a)
What is the significance of income tax for industrial concerns? Mention its characteristics features.






       
b)
State general procedure of calculation of income tax in India. Assume a suitable income rate structure.
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 6.      
In a particular year, income tax rates were as follows:



Normal tax     
on first Rs 50,000 of gross earnings 

  
15%



          
on gross earnings of Rs 50,000 to Rs 75,000

 25%



          
on gross earnings above Rs 75,000


 34%



Surtax             
on gross earnings in excess of Rs 1,00,000





          
or  Rs 11,750 whichever is less


   5%
   a)
Calculate annual income tax on gross earnings of Rs 3,35,000.



   b)
Show that the above tax structure results in a flat overall tax rate of 34% for all cases of annual gross earnings exceeding Rs 3,35,000.

7.
It is planned to concentrate 15,000 kg/hr of a liquor containing 25 percent solids to a concentration of 50 per cent solids. A single evaporator body suitable for this purpose costs Rs.40,000 exclusive of pumps and other accessories common to any number of effects. Fixed charges are Rs.3,000 per annum and steam costs Rs.2 per 1000 kg. Assume 0.8 N kg evaporation per kg of steam where N is the number of effects. The evaporator is to operate 24 hr. per day and 300 days per year. How many effects should be used?
8.
Explain profitability, profitability standards and methods for profitability evaluation.
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1.
What are the parameters to be considered while designing and fabrication of vessels for Chemical process plant?
2.a)
Define the terms current ratio and cash ratio

   b)
The following information applies to E company on a given data:




Long term debts


:
 1,600




Debts due within 1 year

:
 1,000




Accounts Payable


:
  2,300




Machinery and Equipment (at cost)
:
10,000




Cash in bank



:
  3,000




Prepaid rent



:
     300




Government bonds


:
   3000




Social security taxes payable

:
     240




Reserve for depreciation

:
     600




Reserve for expansion


:
    1200




Inventory



:
    1600  




Account receivable


:
    1700


Determine the current ratio, cash ratio and working capital for company E at the given data.
3. 
Write in detail about the following methods for estimating capital investment

a)  Detailed-item estimate                                                                                         
b)  Unit-cost estimate                                                                                                
c)  Percentage of delivered-equipment cost.      
4.a) 
Define break-even point, gross earnings and net profit.                                            
   b) 
A process plant making 2000 tons per year of a product selling for Rs. 0.80 per kg has annual direct production costs of Rs. 20,00,000 at 100 percent capacity and other fixed costs of Rs. 7,00,000. What  is the fixed cost per kg at the break-even point? If the selling price of the product is increased by 10 percent, what is the increase in net profit at full capacity if the income tax rate is 34 percent of gross earnings?                                                                                                                   
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5.a)
What is capital gain tax? Give methods of its calculation for short term and long-term periods.







       
   b)
State various items on which tax exemption is usually available. How are they included in income tax calculation? Discuss it in detail.

6.a)
Complete fire and allied coverage insurance for one unit of a plant requires an annual payment of Rs 7000 based on an investment value of Rs 10,00,000. If income taxes over a 10-year period averages 30% of gross earnings, by how much is the net income after taxes reduced during this 10-year period owing to the cost of insurance?


     
   b)
What is business- interruption insurance? Mention its salient features. 
7.a)
Explain the importance of economic balances in optimization of the size of a chemical plant.

   b)
Compute the optimum number of effects for multiple effect evaporator system from the following data: steam cost is Rs.6.00 for 1000 kcal, water evaporated to steam consumed ratio is 0.8 N where N is number of effects, cost of each effect is Rs.1.5 lakhs with 10 years life. Annual maintenance charges are 15% of initial cost. No salvage value. The evaporator is to operate 300 days a year with a duty of 1,00,000 kcal/day.

8.
Explain the following:

a) Present worth

b) Capitalized costs

c) Payout period.
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1.
What are the parameters to be considered while designing and fabrication of vessels for Chemical process plant?

2.a)
In transferring the cost of chemical A to the inventory and cost – of – sales 
accounts, there is question as to what price applies for chemical A. Discuss 
about 
the three basic
methods for handling problems of this type?

   b)
On Aug 1 a concern had 10,000kg of raw material on hand which was 
purchased at a cost of Rs.3.00 per kg. In order to build up the reserve 8000kg of 
additional raw material was purchased on Aug.15 at a cost of 2.80per kg, and 2 
days later 6000kg was purchased from another supplier at 
Rs.3.10 per kg. If 
none of the raw material was used until after the last purchased determine the 
total cost of 12,000kg of raw material on an inventory or cost – of – sales 
account for the month of Aug. by 


i)
The current – average method


ii)
The “FIFO” method


iii)
The “LIFO” method.

3.
Write about the following methods for estimating capital investment
   a) 
“Lang” factors for approximation of capital investment                                      
   b) 
Power factor applied to plant capacity ratio                                                         
   c) 
Investment cost per unit of capacity.

4.a) 
Define present worth and discount.                                                                             
   b) 
A bond has a maturity value of Rs. 1000 and is paying discrete compound  

           
interest at an effective annual rate of 3 percent. Determine the following at 

           
a time four years before the bond reaches maturity value:

      i)   Present worth.                                                                                                   
ii)  Discount.                                                                                                          
iii) Discrete compound rate of effective interest that will be received.
     by a purchaser if the bond were obtained for Rs. 700.                                                                                                         
5.a)
What do you understand by negative taxable income? How is it used in the calculation of income tax? Explain




       

   b)
Define the term ‘excess profit tax’. When and why is it levied? Discuss it in detail.
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6.a)
Self insurance is being considered in a chemical company. The fixed- capital investment involved is Rs 5,00,000 and the insurance cost for complete protection is Rs 4000 per year. If self insurance is used, a reserve fund will be under company’s jurisdiction and annual insurance premium of Rs 3000 will be deposited in this fund under an ordinary annuity plan. All money in the fund can be assumed to earn interest at a compound annual rate of 5%. Neglecting administrative charges, how much money should be deposited in the fund at the beginning of the program in order to have enough money accumulated to replace a complete Rs 5,00,000 loss after 10 years?






   b)
Discuss essential features of an insurance document.

7.a)
Discuss the annual cost and present worth methods of selecting alternates.

b)
Heat exchanger ‘A’ costs Rs.75,000 with an annual operating cost of Rs.5,000. A second exchanger ‘B’ costs Rs.1,00,000 with an annual operating cost of Rs.3,000. Both have an estimated service life of 5 years. Exchanger ‘A’ has a salvage value of Rs.1,000 and exchanger ‘B’ has a salvage value of Rs.1,500. Money is worth 15 percent.

i)
 What is the present worth of the service for 10 years provided by 
the 
     two alternates?

ii)  What is the present capitalized cost for perpetual service?

8.
Explain the following:

   a)
Optimum conditions in cyclic operations.

b)
Optimum conditions in semi cyclic operations.
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