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1.a)
Briefly explain about factors affecting profitability of investments.

   b)
Explain about optimum economic design and optimum operation design.

2.
Explain in detail about “HAZOPS” study and fault tree analysis.

3.a)
It is desired to have Rs 10,000 available  10 years from now.  If Rs 50000 is available for investment at the present time, what discrete annual rate of compound interest on the investment would be necessary to give the desired amount.

b)
An original loan of Rs 5000 was made at 6% simple interest per year for 4 years.  At   the end of this time, no interest had beam paid and the loan was extended for 6 more years  at a new, effective compound interest rate of 8% per year.  What is the total amount owed at the end of 10 years, if no intermediate payments are made.

4.a)
Explain about the following:

(i) Present worth of an annuity

(ii) Special types of annuities.

b)
A heat exchanger has beam designed for use in chemical process.  A standard type of heat exchanger with a negligible scrap value costs Rs 2 lakhs and will have a useful life of 6 years.  Another proposed heat exchanger of equivalent design capacity costs Rs 3.4 lakhs but will have a useful life of 10 years and a scrap value of Rs 40,000.  Assuming an effective compound interest rate of 10% per year, determine which heat exchanger is cheaper by comparing the capitalized costs.

5.a)
Explain briefly about the various types of taxes.

b)
The fixed capital investment for an existing chemical plant is Rs 25 millions.  Annual property taxes amount to 1% of the fixed capital investment and state income taxes are 5% of the gross earnings.  The net income per year after all taxes is Rs 2.5 millions and the federal income taxes amount to 35% of gross earnings.  If the some 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 the gross earnings, what would be the net income per year after taxes, assuming all other cost factors were unchanged.
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6.a)
Explain about single and group depreciation.

b)
The original investment for an asset was Rs 50 lakhs, and the asset was assumed to have a service life of 12 years with Rs 10 lakhs salvage value at the end of the service life.  After the asset has been in use for 5 years, the remaining service life and final salvage value are estimated at 10 years and Rs 5 lakhs respectively.  Under these conditions, what is the depreciation cost during the sixth year of the total life if straight line depreciation is used.

7.a)
A company must purchase one reactor to be used in an overall operation.  Four reactors have been designed, all of which are equally capable of giving the required service.  The following data apply to the four designs.





Design I     Design II
 Design III
 Design IV

Fixed capital 


Investment

Rs 5 lakhs   Rs 6 lakhs   Rs 7 lakhs    Rs 8 lakhs


Sum of operating

 and fixed costs per 
Rs.1.5 lakhs  Rs 1.4 lakhs  Rs 1.18 lakhs  Rs 1.05 lakhs

year (all other costs 

are constant)

If the company demands a 15% return on any unnecessary investment which of the four designs should be accepted.

   b)
Briefly explain about discounted cash flow.

8.
A continuous evaporator is operated with a given feed material under conditions in which the concentration of the product remains constant.  The feed  rate at the start of a cycle after the tubes have been cleaned has been found to be 5000 kg/hr.  After 48 hours of continuous operation tests have shown that the feed rate decreases to 2500 kg/hour.   The reduction in capacity is due to true scale formation.  If the down time per cycle for emptying, cleaning and recharging is 6 hours, how long should the evaporator be operated between cleanings in order to obtain the maximum amount of product per 30 days.
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1.
Explain briefly about design-project procedure.

2.
Explain about the following:

a) The balance sheet

b) Debits and credits

c) The formal

d) The ledger

3.a)
What are different types of interest.

   b)
With annual interest rate of 25% determine:

(i) The total amount to which Rs 100 of initial principal would accumulate after 365 day years with daily compounding.

(ii) The total amount to which Rs 100 of initial principal would accumulate after one year with continuous compounding.

(iii) The effective annual interest rate if compounding is continuous.

4.a)
Discuss about the following:

(i) Source  of capital

(ii) Cost due to interest on investment.

b)
A new storage tank can be purchased and installed for Rs 5 lakhs.  This tank would last for 10 years.  A worn out storage tank of capacity equivalent to the new tank is available and it has been proposed to repair the old tank instead of buying the new tank.  If the tank caver repaired, it would have a useful life of 3 years before the same type of repairs would be needed again.  Neither tank has any scrap value.  Money is worth 9% compounded annually.  On the basis of equal capitalized costs for the two tanks, how much can be spent for repairing the existing tank.

5.a)
Explain briefly about types of  insurance.

b)
Complete fire and allied coverage insurance for one units of a plant requires an annual payment of Rs 35000 based on an investment value of Rs 50 lakhs.  If income taxes over a 10 year period average 30% of gross earnings, by  how much is the net income after taxes reduced during this 10 year period owing to the cost of the insurance.
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6.a)
What are the types of depreciation.

b)
The original  value of equipment is Rs 12 lakhs, completely installed and ready  for use.  Its salvage value is estimated to be Rs 1.2 lakhs at the end of a service life estimated to be 10 years.  Determine the book value of the equipment at the end of 5 years using (i) straight line method. (ii) text book declining balance method (iii) double declining balance (200%) method. 

7.a)
What do you understand by equivalent alternates.  Discuss them and  compare

   b)
A company proposes to install a dryer and has received the following offers





Spray dryer
Fluidized dryer     Moving bed dryer


Cost of dryer 

Rs 15 lakhs
Rs 10 lakhs

Rs 8 lakhs

Life in years
10

8
6


Operation and

Rs 1 lakh   
Rs 1.5 lakh

Rs 2 lakh

 maintenance cost 

Salvage value

Rs 2 lakhs
Rs 1 lakh

Nil


Money is worth 10%.  Which offer should be accepted for minimum cost

8.         A multiple-effect evaporator is to be used for evaporating 400,000 kg of water per   

8. day from a salt solution.  The total initial cost for the first effect is Rs 9 lakhs and each additional effect costs, Rs 7.5 lakhs.  The life period is estimated to be 10 years and the salvage value at the end of the life period many be assumed to be zero.  The straight line depreciation method is used.

Fixed charges minus depreciation are 15% yearly based on the first cost of the equipment.  Steam costs Rs 75 per 1000 kg.  Annual maintenances charges are 5% of the initial equipment cost.  All other costs are independent of the number of effects.  The unit will operate 300 days per year.  If the kgs of water evaporated per kg of steam equals 0.85x number of effects determine the optimum number of effects for minimum annual cost
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1.a)
Describe the steps through which process design development proceeds and practical considerations in design.

   b)
What are the various types of flow diagrams and explain them in detail.

2.a)
Discuss the factors to be considered in selection of process for obtaining the desired product.

   b)
Give the aims and objectives of ‘Pilot plant studies’

3.a)
Discuss the important factors to be considered in selecting the location of a chemical process plant.

b)
What is a patent?  What are the  basic rights of a patentee?  What are interferences and infringement with reference to patents.

4.a)
Explain (i) Salvage value (ii) present worth (iii) Future worth (iv) capitalized cost

b)
A filtration unit costing Rs 35,000/- with a life of 10 years and having no salvage value required Rs 5,000/- a year for maintenance and operation.  Money is worth 15 percent (i) What are the present and future worth of the service rendered by the unit.(ii) What is the capitalized cost for this service assuming perpetual operation if the salvage value is Rs 5000/-.

5.a)
Explain (i) Declining balance method of depreciation and (ii) sinking fund method of depreciation.

b)
In order to replace a distillation column in 10 years at a cost of Rs 30 Lakhs, how much must be placed in a sinking fund annually at 10% interest rate.  If after 8 years the  column is Junked and the salvage value equals the dismantling cost,  What additional sum is required to provide the new column?  If straight line depreciation had seen wed, what would the additional sum be?
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6.
The total capital cost for a plant is Rs 12 cores and produces 9 million kgs of a chemical product per year, selling at an average price of Rs 10 per kg.  The annual fixed charges amount to Rs 1.9 cores.  Distribution costs amount to 4% of total cost of manufacturing.


Cost per kg of inputs are;


Raw materials Rs 3/-


Labor  Rs 1.25


Utilities  Rs 0.75


Packing   Rs 0.20


Estimate the following;

a) Total cost of manufacture per year and per kg of product

b) Profit per kg of product (Gross)

c) Annual rate of return based on the total Investment

d) Payout time without considering taxes but taking into account an interest rate of 18% per annum.

7.
A company must purchase one reactor to be used in the process.  Four reactors have been designed, all are capable of giving the required service.  The following data apply to four designs.

	
	Design 1
	Design 2
	Design  3
	Design  4

	Fixed capital Investment
	Rs.30,000
	Rs36,000
	42,000
	48,000

	Sum of operating and fixed cost per year (all other costs are same) 
	9,000
	8,400
	7,050
	6,300


If the company demands 12 percent return on any unnecessary investment, which of the four designs should be accepted?

8.
Write short notes on any THREE of the following:

a) Types of Insurances

b) Cost indices and their use

c) Variable and fixed costs

d) Optimum design
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1.
Give a detailed procedure of arriving at various stages in establishing a project from laboratory to a manufacturing operation.

2.a)
What are safety factors in design and how are they used.

b)
With simple sketches, give the different types of flow sheets used in process design work.

3.a)
What are the various factors which govern the location of a chemical plant.  Justify your answer with suitable examples

b)
Discuss the role of computers in process design.  Mention which aspects of process design can be studied with the help of computers.

4.a)
Explain the following methods to calculate depreciation (i)
Straight line method


(ii)
Sum-of-the-years-digits method


b)
The original value of a piece of equipment is Rs 60,000/- completely installed and ready for use.  Its salvage value is estimated to be Rs 8,000/- at the end of a service life estimated to be 12 years.  Determine the book value of the equipment at the end of four years and eight years using.
(i) Straight line method

(ii) Declining balance method

5. The annual direct production costs for a plant operating at 70 percent capacity are Rs 2,80,000/- while the sum of the annual fixed charges, overhead costs and general expenses is Rs 2,00,000/-.  What is the break-even point in units of production per year if the total annual sales are Rs 5,60,000/- and the product sells at Rs 40/- per unit?  What awere the gross earnings and net profit for this plant at 100 percent capacity in the year 1999 when income tax rate was 40 percent on the total gross earnings.
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6. A company has two alternates which are to be compared by present worth method?  In the first case (i) The installation cost in Rs 14,000/- with a life of  2 years and a salvage value of Rs 500/-.  In the second case (ii) The installation cost is Rs 30,000/- with a life of 6 years and a salvage value of Rs 1,000/-  The alternate (1) requires  Rs 600/- for maintenance during the second year.  Whereas the alternate (ii) requires Rs 200/-, Rs 400/- and Rs 600/- during second, fourth and sixth year respectively.  If money is worth 15% which is suitable installation

7.
A plant producing pumps at the rate of P units per day.  The variable costs per pump has been found to be 550+0.2 P1.3.  The total daily fixed charges are Rs 15,000/-.  If the selling price per pump is Rs 18,000/- Determine.

a) The daily profit at a production schedule giving the minimum cost per pump

b) The daily profit at a production schedule giving the maximum daily profit

c) The production schedule at the break-even point

8.
Write short notes on any THREE of the following:

a) Types of Taxes

b) Capitalized cost

c) Estimation of capital Investments

d) Types of Interest rates
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