
FFA State Finals: 2025
Ag. Mechanics: Problem Solving

Instructions: Verify your contestant number on the Scantron form issued by the proctor.  Examine each of the sets of plans provided.  Consider the questions pertaining to each and record your answers on the Scantron.  Scratch paper is provided for your calculations.

Engine Stand Questions:  Assume we are building one unit.
1. The cost of the casters (McMaster Carr) is $82.78 ea.  What is the cost for all the casters including tax @ 8.75% and $12.00 shipping?
a. $94.78
b. $93.02
c. $360.09
d. $372.09
e. $373.14
2. How high is the centerline of the Pivot Axle above floor level?

a. 5-1/2”

b. 28”

c. 41”

d. 42”

3. What is the diagonal length, “L”, for the gusset?
a. 3”

b. 4”

c. 5”

d. 6”

e. None of the above.

4. What is the inside dimension of the 5” square tubing?

a. 5-¼”

b. 5”

c. 4-3/4”

d. 4-1/2”

5. With this device, the engine can be tilted and latched every ______ degrees.
a. 45

b. 10

c. 15

d. 90

6. The Adjustable Mount Bracket is to be made by bending a piece of hot rolled flat stock around a special mandrel fixture.  How long would the piece of flat stock have to be?
a. 6”

b. 12”

c. 14.75”

d. 15.93”

7. How long should the ½” diameter Adjustable Mount Bracket bolts be?  Assume a flat washer (0.080” thickness) is required on the front side only.
a. 2-1/2”

b. 1-1/4”

c. 3-1/4”

d. 2-1/4”

8. Which of the answers below best approximates the angle  (shown in Main Frame Views)?

a. 38°
b. 45°
c. 52°
d. 90°
e. It cannot be determined from information given. 

9. For the 4” square tubing mitered corner joint, what angle are the miter cuts?

a. 30°
b. 45°
c. 60°
d. 90°
10. The 5” x 5” x ¼” square tubing weighs 15.62 lb/ft.  How heavy is that piece of tubing in this assembly?

a. 15.5 lb

b. 20.1 lb

c. 24.1 lb

d. 25.5 lb

11. For aesthetic purposes, the seam of the 4” square tubing is to be positioned on the bottom of the main frame assembly.  What is the minimum length of 4” square tubing required for the engine stand?  (Neglect kerf of cuts).

a. 108 in

b. 136 in

c. 144 in

d. 152 in

12. The density of steel is 490 lb/ft3.  How heavy is the Engine Mount Face Flange (before holes are drilled)?

a. 6.76 lb 
b. 27.04 lb

c. 30.40 lb

d. 81.71 lb

13. What is the total length of the pivot axle assembly?

a. 17-11/16”
b. 18-9/16”
c. 18-13/16”

d. 19-7/16”
14. What is the distance from the center of the holes to the outer edge of the “engine mount face flange”?

a. 9.0 inches

b. 1.765 inches
c. 1.25 inches

d. 0.98 inches

15. What is the wall thickness of the main support frame?

a. 4”

b. 1/2"
c. 1/4"

d. 3/16”

Wooden Work Bench Questions: Assume we are constructing one bench.

16. What is the best name for the wooden members covering the top of the bench?

a. planks

b. boards

c. timbers

d. sheating

17. How wide is the bench?

a. 24”

b. 21-3/4”

c. 22-1/2”

d. 19-1/2”

18. What is the overall length of the bench surface?

a. 90”

b. 120”

c. 10’

d. 8’

19. What is the cost (including tax at 8.25%) for the three bench surface members?  Assume the Douglas Fir material cost is $950/M.

a. $18.05
b. $32.91
c. $96.00

d. $104.43
e. $394.92
20. If the wood screws attaching the bench surface are #10 x 3-1/2”, how far do they penetrate the 2 x 4’s underneath?

a. 1-1/2”

b. 2”

c. 2-1/2”

d. 2-1/4”

21. How long are the short 2 x 4’s?

a. 21-3/4”

b. 18-3/4”

c. 15-3/4”

d. 14-3/4”

22. How high is the bench surface from the floor?

a. 30”

b. 32”

c. 36”

d. 31-1/2”

23. What detail can be found in coordinate D6?

a. Overall length of the bench

b. Sheet size

c. Underside post detail

d. Type of material of the bench

24. How many screws are attached to the short 2 x 4’s (through the top surface)?
a. 4

b. 8

c. 16

d. 32

25. How many 8’ - 4 x 4 posts would you need to buy to complete this project?

a. 0

b. 1

c. 2

d. 3

e. 6


