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TEAM PROBLEM

Row Crop Operation
INTRODUCTION

This team problem will require that you 1) provide answers to problems relating to the row crop operation described below.  You have approximately 50 minutes to complete this team problem.  Be sure to fill in the Contestant and Team Information requested at the end of the problem sheet prior to giving to group leader.
You are provided a team copy of this team activity.  You may separate the pages so that different team members may begin to work on the problem.  When completed, put all sheet in proper order, contact your group leader to re-stapled your team activity.  Turn in all copies including any work sheets.  Be as quite as possible in your discussions with team members so as not to help or interfere with other teams.
Note:  When working problems – leave intermediate answers in calculator not rounded. Round answers to two places behind decimal. 

Row Crop Operation
You have decided to start a career in farming.  You have found some land to lease that is good for a wide variety of crops and you have contacted a local ag credit company to help you finance the land and equipment that will be needed.  Before the Ag credit agency will lend you the money they want a closer look at your business plan and the costs associated with it.  This is includes performance rates, repair costs, depreciation, fuel costs, and machinery costs.
PART 1.  PERFORMANCE RATES (24 POINTS)
The performance rate of equipment (acres or bales per hour, etc.) frequently comes to mind when estimating costs. This includes the implement width, speed of travel, field efficiency, and using the .01 factor to determine the performance rate of the equipment used.  Determine the performance rates of the following pieces of equipment.
A. A plow (10 row – 18”) that is traveling at four miles per hour and has a field efficiency of 85% has a performance rate of _____________  acres/hour. (4 Points)
B. If you were able to increase the speed of the above plow by one mile per hour, how much would it increase the performance rate by _____________  acres/hour. (4 Points)
C. Planter A (16 row – 30”) that is traveling at five miles per hour and has a field efficiency of 60% has a performance rate of ___________  acres/hour. (4 Points)
D. Planter B (12 row – 38”) that is traveling at five miles per hour and has a field efficiency of 63% has a performance rate of ___________  acres/hour. (4 Points)
E. A 30’ sprayer traveling at a speed of five miles per hour and has a field efficiency of 63% has a performance rate of __________  acres/hour. (4 Points)
F. If you were able to increase the speed of the above sprayer by two miles per hour and field efficiency by 2% would increase the performance rate by _____________ acres/hour. (4 Points)
PART 2.  REPAIR COSTS (24 POINTS)
Repair costs are the most difficult to estimate, as repairs are hard to predict.  Usually repairs are related to machine usage.

You are thinking of buying a combine that costs $150,000 new.  It has been predicted that the accumulated repair costs for ½ life to be 9.5% and for the full life of the machine to be 35% of the purchase price.  The combine is expected to be used it’s full life of 2,000 hours and has a performance rate of 3 acres/hour.

A. The total cost of repairs over the life of the combine is ______________________.      
(4 Points)
B. The cost of repairs per hour is ________________________. (4 Points)
C. The cost of repairs per acre is ________________________. (4 Points)
You are thinking of buying a tractor that costs $100,000 new.  It has been predicted that that the accumulated repair costs for ½ life to be 29.7% and for the full life of the machine to be 90% of the purchase price.  The tractor is expected to be used it’s ½ life of 5,000 hours and has an average performance rate of 15 acres/hour.

D.  The total cost of repairs over the ½ life of the tractor is ______________________.                       

(4 Points)
E. The cost of repairs per hour is _________________________. (4 Points)
F. The cost of repairs per acre is _________________________. (4 Points)
PART 3.  DEPRECIATION COSTS (30 POINTS)
Depreciation means the machine loses value due to use and age.  This is often the largest of all machinery costs.

On January 1, 2009, you purchase a piece of equipment at the cost of $140,000.  This equipment is estimated to have 5 year useful life.  At the end of the 5th year, the salvage value (residual value) will be $20,000.  Use straight line depreciation method.  
A. The depreciation expense for the year 2009 is _____________________. (5 Points)
B. The depreciation expense for the year 2011 is _____________________. (5 Points)
C. The value of the equipment at the end of 2011 is  _____________________. (5 Points)
On January 1, 2009, you purchase a piece of equipment at the cost of $100,000.  This equipment is estimated to have a 5 year useful life.  At the end of the 5th year, the salvage value will be $10,000.  Use sum-of-the-years’-digits depreciation method.

D.  The depreciation expense for the year 2009 is _________________________. 

(5 Points)
E. The depreciation expense for the year 2011 is _________________________. 

(5 Points)
F. The depreciation expense for the year 2013 is _________________________.
 (5 Points)
PART 4.  FUEL COSTS (16 POINTS)
Fuel costs are one of the expenses that are tough to anticipate throughout the year but estimating these expenses are essential in planning for the upcoming year.
You plan on running your tractor this year a total of 600 hrs.  The estimated average cost of diesel for the upcoming year is $2.05 a gallon.  The tractor uses 1.5 gallons/acre and the performance rate is 4 acres/hour.

A. The total gallons of diesel used by the tractor per hour is _________________. 

(4 Points)
B. The total cost of fuel for the upcoming year for the tractor is __________________.

(4 Points)

You plan on running your combine a total of 200 hours.  The estimated cost of diesel for the upcoming year is $2.12 a gallon.  The combine uses 1.7 gallons/acre and the performance rate is 3.4 acres/hour.

A. The total gallons of diesel used by the tractor per hour is ___________________.

(4 Points)

B. The total cost of fuel for the upcoming year for the combine is ___________________.

(4 Points)

PART 5.  MACHINERY COST WORKSHEET (31 POINTS)
Use the following information to fill out the worksheet on the next page.



Tractor Purchase Price:
$50,000



Baler Purchase Price:
$20,000



Annual fixed costs, %



of purchase price:

18 %



Tractor Annual Use:

600 Hours



Baler Annual Use:

150 Hours



Fuel Price:


$1.95 per gallon







2 gallons per hour







2.5 acres per hour







5 bales per hour



Lubrication Cost, %



of fuel cost


15%



Labor Cost:


$9.00 per hour
MACHINERY COST WORKSHEET

1. Machine





Tractor


Round Baler

2. Purchase Price




$35,000


$17,000

3. Annual Use, Hours



600 Hrs.


150 Hrs.

FIXED COSTS:

4. Annual Fixed Costs


      A.
_______(2 pts.)
     B. 
__________(2 pts.)
5. Fixed Costs Per Hour


      C. _______(2 pts.)
     D.  __________(2 pts.)
VARIABLE COSTS PER HOUR:

6. Repairs




     
$3.15



$6.80

7. Fuel costs 




      E. 
_______(2 pts.)
     
   -0-

8. Lubrication costs



      F.
_______(2 pts.)

   -0-

9. Twine





     -0-



$2.50

10. Total Variable Costs Per Hour

      G.
_______(2 pts.)
      H.
__________(2 pts.)
TOTAL COSTS:

11. Total Cost Per Hour


       I.
_______(3 pts.)
      J.
__________(3 pts.)
12. Total Costs of Tractor and 


Round Baler per hour



    K.  __________(3 pts.)
13.  Labor Costs per hour




    
$9.00

14.  Total Equipment and Labor per hour

    L.  __________(3 pts.)
15.  Units of Work per Machine hour



5 bales

16.  Total Cost Per Unit of Work



    M.  __________(3 pts.)
Contestant it is your responsibility to complete the contestants’ names and numbers and school name and number located at the bottom of this team problem sheet before giving it to official. 

2009 Team Problem

EVALUATION SCORE SHEET

Leave blank to be filled out by Contest Official
	Problems/Skill
	POSSIBLE

POINTS
	EARNED

POINTS

	1.   Performance Rates
	24
	

	2.   Repair Costs
	24
	

	3.   Depreciation Costs
	30
	

	4.   Fuel Costs
	16
	

	5.   Machinery Cost Worksheet
	31
	

	
	
	




TOTAL
125


Contestant Score ________________

Each contestant's score is 1/3 of team score rounded up. Makes no difference if 3 or 4 man team.  For example if team score is 121, contestant score is 121/3 = 70.66 or 71.

Contestants it is your responsibility to fill in information below.

SCHOOL NAME _______________________________ NUMBER _________________

CONTESTANT NAME __________________________ NUMBER _________________

CONTESTANT NAME __________________________ NUMBER _________________

CONTESTANT NAME __________________________ NUMBER _________________

CONTESTANT NAME __________________________ NUMBER _________________
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