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ENSC 11 Section X Problem Set 2 Part I: Trusses In the following truss problems, use either method of joints or method of section in a particular item. Do not use both methods in one problem. In reporting your final answer, always indicate whether the member is under compression or tension. Problem 1: Determine the forces in members ED, EF, DF and CB.



Problem 2: The following truss is to be used as an extension of the CEAT building B. Solve for the internal forces in members EK, CL, CM and EF. 9kN



8kN 15kN 10kN



Problem 3: List down the zero-force members in the truss system below. Also, solve for the internal forces in members EF, HG and KJ.
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Problem 4: Two concentric equilateral triangles form the simple truss on the right. Determine the internal forces in members AB, AC and CB if a downward vertical 15 kip force is applied at F. Note: side DE is 6ft while side AB is 4 ft.



Problem 5: Solve for the value of L so that the internal force in member FN is 12 kN, Tension.



Problem 6: Two concentric semi-circular top and bottom chords constitute the truss system shown below. Determine the forces in members DM, DL, FN and GN.
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Part II: Frames Problem 1: For the frame shown, determine the forces acting on member AFGH.



Problem 2: Determine the reactions at A and B.



Problem 3: The wall crane supports a load of 1000 lb. Determine the horizontal and vertical components of the reaction at pins A and D. Also what is the force exerted by pulley B on pin B? The weight of member ABC is 150 lb while member BD is 25 lb. (Assume center of  gravity at the center of each member.) The radius of pulleys B and C is 2 in.
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Part III: Machines Problem 1: Jasmin decided to paint Toothless TM



figurine given to her by Joey. She used a toggle clamp to hold the figurine using the force P = 100N, as shown in the figure. If the toggle clamp exerts a 600-N force on the Toothless TM figurine, determine the distance of P from line AB, i.e., x (in mm).



Problem 2: If force P applied on the wedge (with base equal to 1 inch) is equal to 10 lb, determine the force exerted on the spherical sample S. The force on the two springs is zero when the two rollers are in contact. The spring constant, k s, on both springs is 25 lb/in.



Problem 3: The pumping unit is used to recover oil. When the walking beam  ABC is horizontal, the force acting in the wireline at the well head is 500 lb. Determine the torque M which must be exerted by the motor in order to overcome this load. The horse-head C weighs 60 lb and has a center of gravity at GC . The walking beam  ABC has a weight of 130 lb and a center of gravity at GB , and the counterweight has a weight of 200 lb and a center of gravity at GW . The pitman, AD , is pin connected at its ends and has negligible weight.
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Note: I encourage you to solve the problems first before proceeding to the next page -_-
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 Answer Key for ENSC 11 Problem Set 2 Section X Note: Please solve and solve problems from various sources! Do no rely on this problem set. A lot of tutorials, practice problems and solved problems are available on the net. You just have to use this technology to your advantage!



Topic



Problem Problem 1 Problem 2 Problem 3



EF = 1532.0889 lb, C CB = 404.2156 lb, T CM = 14.1421 kN, C EF = 36.1242 kN, T HG = 15 kN, T KJ = 2.8284 kN, T



Problem 4 Problem 5



L = 10.7331 kN



Problem 6



DM =32.6249 kN, C DL = 117.5445 kN, T



FN = 26.5825 kN, C GN = 9.2381 kN, C



Fy = 490.5 N ↑ GC = 224.1249 N, C Ay = 192.9579 N, ↓ By = 865.6854 N, ↑ Ax = 282.8427 N, → Dx = 2595.5127 lb, ← Dy = 2608.0127 lb, ↑ Ax = 2845.5127 lb , → Ay = 1000 lb, ↓



Ax = 176.9097 N, → Hy = 159.9457 N, ↓ Hx = 0



Problem 1 (Indicated directions are with respect to FBD of member AFGH)



Problem 2 (Indicated directions are with respect to FBD of member ABC)



Problem 3



MACHINES



ED = 1969.6155 lb, T DF = 0 EK = 24.4179 kN, C CL = 0 13 Zero force members EF = 17 kN, C



The truss is unstable since the inner simple truss ABC is connected to DEF using 3 bars which are concurrent at point O. You cannot solve this using only the techniques learned in ENSC 11, proceed to next problem. Don’t  panic if you were not able to solve this, we won’t be giving you exam items that you cannot solve 



TRUSSES



FRAMES



Answers



Problem 1



x = 169.8276 mm



Problem 2



FS = 50.5887 lb



Problem 3



M = 1430.9738 lb-ft



Ay = 582.8427 N, ↓ Reaction of pulley B at pin B:



Bx = 250 lb By = 433.0127 lb
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