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            Assignment 7 Chapter 4, Problem 97. Gears A and B are attached to a shaft supported by bearings at C and D. The diameters of gears A and B are 6 in. and 3 in., respectively, and the tangential and radial forces acting on the gears are as shown. Knowing that the system rotates at a constant rate, determine the reactions at C and D. Assume that the bearing at C does not exert any axial force, and neglect the weights of the gears and the shaft. Solution 97. 
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Assignment 7Chapter 4, Problem 97.
 Gears A and B are attached to a shaft supported by bearings at C and D. The diameters of gears A and B are 6 in. and 3 in., respectively, and the tangential and radial forces acting on the gears are as shown. Knowing that the system rotates at a constant rate, determine the reactions at C and D. Assume that the bearing at C does not exert any axial force, and neglect the weights of the gears and the shaft.
 Solution 97.Free-Body Diagram:
 Setting the coefficients of the unit vectors to zero:
 Then:
 Chapter 4, Problem 102.

Page 2
                        

A stack of several sheets of drywall of mass 170 kg rests on three wooden blocks placed under the edges of the stack. Determine the force exerted on each block.
 Solution 102.
 Free-Body Diagram:
 The weight W is
 or
 or
 Equating the coefficients of the unit vectors to zero:
 (1)
 (2)
 continued

Page 3
                        

Now (2) gives
 Therefore the forces on the blocks are:
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Chapter 4, Problem 116.
 A 2.4-m-long boom is held by a ball-and-socket joint at C and by two cables AD and BE. Determine the tension in each cable and the reaction at C.
 Solution 116.Free-Body Diagram:
 Express all forces in terms of rectangular components:
 Then
 continued
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or
 Equating the coefficients of the unit vectors to zero:
 or
 Force equations:
 or
 or
 or
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Chapter 3, Problem 99.
 A 5-m-long beam is loaded as shown. Determine the loading of Prob. 3.98 that is equivalent to this loading.
 Solution 99.
 The equivalent force-couple system at B is...
 or
 or
 The equivalent loading of Problem 3.98 is (f)

Page 7
                        

Chapter 3, Problem 115.
 A machine component is subjected to the forces shown, each of which is parallel to one of the coordinate axes. Replace these forces with an equivalent force-couple system at A.
 Solution 115.
 For equivalence
 Also for equivalence
 or
 or
 Chapter 4, Problem 144.
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The frame ACD is supported by ball-and-socket joints at A and D and by a cable that passes through a ring at B and is attached to hooks at G and H. Knowing that the frame supports at point C a load of magnitude
 determine the tension in the cable.
 Solution 144.
 Free-Body Diagram:
 Express forces in terms of their rectangular components:
 contd
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Now,
 Noting that and solving:
 or
 Chapter 4, Problem 152.
 The maximum allowable value of each of the reactions is 360 N. Neglecting the weight of the beam, determine the range of values of the distance d for which the beam is safe.
 Solution 152.
 Free-Body Diagram:
 From free-body diagram of beam
 or
 Therefore, if either A or B has a magnitude of the maximum of the other support reaction will be
 or

Page 10
                        

Since
 or
 Since
 Chapter 5, Problem 1.

Page 11
                        

Locate the centroid of the plane area shown.
 Solution 1.
 \
 1
 2
 Then
 Chapter 5, Problem 5.
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Locate the centroid of the plane area shown.
 Solution 5.
 1
 2
 Then
 Chapter 5, Problem 13.

Page 13
                        

Locate the centroid of the plane area shown.
 Solution 13.
 1 576
 2
 3
 Then
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