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4. 

 

From experimental data, the motion of a jet plane while traveling along a runway is defined by the v-t 
graph shown. Find the position s and the acceleration a when t = 40 s. 

 A. s = 2.80 km, a = 2.00 m/s2
 

 B. s = 2.80 km, a = 0
 

 C. s = 2.80 km, a = 2.67 m/s2
 

 D. s = 2.80 km, a = 8.37 m/s2
 

Answer: Option B 

 
5. 

 

A car, initially at rest, moves along a straight road with constant acceleration such that it attains a 
velocity of 60 ft/s when s = 150 ft. Then after being subjected to another constant acceleration, it 
attains a final velocity of 100 ft/s when s = 325 ft. Determine the average velocity and average 
acceleration of the car for the entire 325-ft displacement. 

 A. vavg = 80.0 ft/s, aavg = 15.15 ft/s2
 

 B. vavg = 45.2 ft/s, aavg = 13.91 ft/s2
 

 C. vavg = 80.0 ft/s, aavg = 12.57 ft/s2
 



 D. vavg = 55.0 ft/s, aavg = 15.15 ft/s2
 

Answer: Option B 

 
6. 

 
Using the basic trigonomic functions, determine the length of side AB of the right triangle. 

 A. h = 7.07
 

 B. h = 10
 

 C. h = 5
 

 D. h = 14.14
 

Answer: Option A 

 



7. 

 

The spool of cable, originally at rest, has a mass of 200 kg and a radius of gyration of kG = 325 mm. If 
the spool rests on two small rollers A and B and a constant horizontal force of P= 400 N is applied to 
the end of the cable, compute the angular velocity of the spool when 8 m of cable has been 
unraveled. Neglect friction and the mass of the rollers and unraveled cable. 

 A.  = 10.00 rad/s 
 

 B.  = 12.31 rad/s 
 

 C.  = 17.41 rad/s 
 

 D.  = 40.0 rad/s 
 

Answer: Option C 
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15. 

 

Replace the force and couple system by an equivalent single force and couple acting at point P. 

 A. F = (-0.0858i-1.184j) kN, M = 36.6 kN-m 
 

 B. F = (-0.0858i-1.184j) kN, M = 21.6 kN-m 
 

 C. F = (-0.0858i-1.184j) kN, M = 13.61 kN-m 
 

 D. F = (-0.0858i-1.184j) kN, M = 35.7 kN-m 
 

Answer: Option A 

 
16. 

 

Determine the moment of force F3 about point A on the beam. 

 A. M3 = 6930 ft-lb 
 

 B. M3 = 6000 ft-lb 
 



 C. M3 = 3000 ft-lb 
 

 D. M3 = 4000 ft-lb 
 

Answer: Option C 

 
17. 

 

Determine the magnitude and direction of the couple shown. 

 A. M = 22.6 kN-m CCW
 

 B. M = 22.6 kN-m CW
 

 C. M = 21.9 kN-m CCW
 

 D. M = 21.9 kN-m CW
 

Answer: Option C 



 
18. 

 

A man wearing ice skates throws an 8-kg block with an initial velocity of 2 m/s, measured relative to 
himself, in the direction shown. If he is originally at rest and completes the throw in 1.5 s while 
keeping his legs rigid, determine the horizontal velocity of the man just after releasing the block. What 
is the average vertical reaction of both his skates on the ice during the throw? The man has a mass 
of 70 kg. Neglect friction and the motion of his arms. 

 A. vman = 0.1776 m/s, Navg = 765 N
 

 B. vman = 0.1979 m/s, Navg = 771 N
 

 C. vman = 0.1776 m/s, Navg = 771 N
 

 D. vman = 0.1979 m/s, Navg = 765 N
 

Answer: Option C 

 



19. 

 

A boy, having a weight of 90 lb, jumps off a wagon with a relative velocity of vb/w = 6 ft/s. If the angle 
of jump is 30°, determine the horizontal velocity (vw)2 of the wagon just after the jump. Originally both 
the wagon and the boy are at rest. Also, compute the total average impulsive force that all four 
wheels of the wagon exert on the ground of the boy jumps off in t = 0.8s. The wagon has a weight 
of 20 lb. 

 A. vwagon = 23.4 ft/s Nwheel = 110.0 lb
 

 B. vwagon = 23.4 ft/s Nwheel = 120.5 lb
 

 C. vwagon = 4.25 ft/s Nwheel = 120.5 lb
 

 D. vwagon = 4.25 ft/s Nwheel = 110.0 lb
 

Answer: Option C 

 



20. 

 

A force of 500 N acts at the top of the two-member frame. If the members are in smooth contact with 
one another at A, B, and C with no fasteners, determine the shear force developed at a horizontal 
section through point D of the support. Also, what are the axial force, shear force and moment at 
point E? 

 A. VD = 250 N, AE = 250 N, VE = 333 N, ME = 316 N-m
 

 B. VD = 333 N, AE = 333 N, VE = 250 N, ME = 267 N-m
 

 C. VD = 333 N, AE = 333 N, VE = 250 N, ME = 200 N-m
 

 D. VD = 250 N, AE = 250 N, VE = 333 N, ME = 267 N-m
 

Answer: Option B 

 
 

21. Solve the following equation for x, y, and z: 

x – y + z = –1   –x + y + z = –1   x + 2y – 2z = 5 

 A. x = 1,      y = 1,      z = –1
 

 B. x = 5/3,      y = 7/6,      z = –1/2
 

 C. x = –2/3,      y = –2/3,      z = –1
 

 D. x = –1,      y = 1,      z = 1
 

Answer: Option A 
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28. 

 

The pole supports a 22-lb traffic light. Using Cartesian vectors, determine the moment of the weight 
of the traffic light about the base of the pole at A. 

 A. MA = 216k lb-ft
 

 B. MA = (-132i-229j-216k) lb-ft
 

 C. MA = (-229i+121j) lb-ft
 

 D. MA = (-132i+229j) lb-ft
 

Answer: Option C 

 
29. 

 

The space truss is supported by a ball-and-socket joint at A and short links, two at C and one at D. 
Determine the x, y, z components of reaction at A and the force in each link. 



 A. 
Ax = -1.050 kN, Ay = 1.050 kN, Az = 0.800 kN, Cy = -1.050 kN, Cz = 0.600 kN, Dx = 
1.050 kN 
 

 B. 
Ax = -1.400 kN, Ay = 1.400 kN, Az = 0.800 kN, Cy = -1.400 kN, Cz = 0.600 kN, Dx = 
1.400 kN 
 

 C. 
Ax = -2.49 kN, Ay = 1.867 kN, Az = 0.800 kN, Cy = -2.49 kN, Cz = 0.600 kN, Dx= 2.49 
kN 
 

 D. 
Ax = -1.867 kN, Ay = 1.867 kN, Az = 0.800 kN, Cy = -1.867 kN, Cz = 0.600 kN, Dx = 
1.867 kN 
 

Answer: Option D 

 
30. 

 

Determine the inertia of the parabolic area about the x axis. 

 A. Ix = 11,430 in.4 
 

 B. Ix = 32,800 in.4 
 

 C. Ix = 13,330 in.4 
 

 D. Ix = 21,300 in.4 
 

Answer: Option A 
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32.

 

Determine the acceleration of block A when the system is released. The coefficient of friction and the 
weight of each block are indicated in the figure. Neglect the mass of the pulleys and cords. 

 A. aA = 7.50 ft/s2 Up the slope
 

 B. aA = 7.50 ft/s2 Down the slope
 

 C. aA = 4.28 ft/s2 Up the slope
 

 D. aA = 4.28 ft/s2 Down the slope
 

Answer: Option D 
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34. 

 

The oil pumping unit consists of a walking beam AB, connecting rod BC, and crank CD. If the crank 
rotates at a constant rate of 6 rad/s, determine the speed of the rod hanger H at the instant shown. 

 A. vH = 17.76 ft/s
 

 B. vH = 16.20 ft/s
 

 C. vH = 18.00 ft/s
 

 D. vH = 16.42 ft/s
 

Answer: Option C 

 



35. 

 

The dragster has a mass of 1.3 Mg and a center of mass at G. If a braking parachute is attached at C 
and provides a horizontal braking force FD, determine the maximum deceleration the dragster can 
have upon releasing the parachute without tipping the dragster over backwards (i.e., the normal force 
under the wheels and assume that the engine is disengaged so that the wheels are freely rolling. 

 A. a = 16.35 m/s2 
 

 B. a = 8.46 m/s2

 

 C. a = 2.75 m/s2

 

 D. a = 35.0 m/s2

 

Answer: Option A 
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 C.  = 17.41 rad/s 
 

 D.  = 40.0 rad/s 
 

Answer: Option C 

 
39. 

 

A chain that has a negligible mass is draped over a sprocket which has a mass of 2 kg and a radius 
of gyration of kO = 50 mm. If the 4-kg block A is released from rest in the position shown, s = 1 m, 
determine the angular velocity which the chain imparts th the sprocket when s = 2 m. 

 A.  = 44.3 rad/s 
 

 B.  = 39.6 rad/s 
 

 C.  = 41.8 rad/s 
 

 D.  = 59.1 rad/s 
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41. 

 
Using the basic trigonomic functions, determine the length of side AB of the right triangle. 

 A. h = 5.77
 

 B. h = 11.55
 

 C. h = 5
 

 D. h = 8.66
 

Answer: Option C 

 
42. 

 

Express the Force F2 in Cartesian vector form. 

 A. F2 = (155 i + 155 j + 300 k) lb
 

 B. F2 = (212 i + 212 j - 519 k) lb
 

 C. F2 = (155 i + 155 j - 300 k) lb
 



 D. F2 = (367 i + 367 j - 300 k) lb
 

Answer: Option D 

 
43. 

 

Determine the tension developed in cables OD and OB and the strut OC, required to support the 500-
lb crate. The spring OA has an unstretched length of 0.2 ft and a stiffness of kOA = 350lb/ft. The force 
in the strut acts along the axis of the strut. 

 A. Fob = 289 lb, Foc = 175.0 lb, Fod = 131.3 lb
 

 B. Fob = 86.2 lb, Foc = 175.0 lb, Fod = 506 lb
 

 C. Fob = 375 lb, Foc = 0, Fod = 375 lb
 

 D. Fob = 664 lb, Foc = 175.0 lb, Fod = 244 lb
 

Answer: Option B 

 



44. 

 

Replace the force at A by an equivalent force and couple moment at P. Express the results on 
Cartesian vector form. 

 A. F = (-50i+20j+30k) N, M = (50i-130j+170k) N-m
 

 B. F = (-50i+20j+30k) N, M = (-50i+60j+60k) N-m
 

 C. F = (50i-20j-30k) N, M = (-50i+130j-170k) N-m
 

 D. F = (50i-20j-30k) N, M = (50i-60j-60k) N-m
 

Answer: Option C 

 
45. 

 

Replace the force F, having a magnitude of F = 40 lb and acting at B, by an equivalent force and 
couple moment at A. 

 A. F = (32i-24k) lb, M = (-120i+96j-160k) lb-ft
 

 B. F = (32i-24k) lb, M = 233k lb-ft
 

 C. F = (32i-24k) lb, M = -72k lb-ft
 



 D. F = (32i-24k) lb, M = (-120i+160j+40k) lb-ft
 

Answer: Option A 

 
46. 

 

The oil rig is supported on the trailer by the pin or axle at A and the frame at B. If the rig has a weight 
of 115,000 lb and the center of gravity at G, determine the force F that must de developed along the 
hydraulic cylinder CD in order to start lifting the rig (slowly) off Btoward the vertical. Also compute the 
horizontal and vertical components of reaction at the pin A. 

 A. Ax = 343 kip, Ay = -172.5 kip, FCD = 447 kip
 

 B. Ax = 205 kip, Ay = -57.5 kip, FCD = 268 kip
 

 C. Ax = 241 kip, Ay = -172.5 kip, FCD = 375 kip
 

 D. Ax = 220 kip, Ay = -70.1 kip, FCD = 288 kip
 

Answer: Option A 

 
47. 

 

Determine the internal axial force, shear force, and moment at point F of the frame. 

 A. AF = 0, VF = 750 lb, MF = 750 lb-ft
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 D. v = 1.000 ft/s, a = 4.00 ft/s2

 

Answer: Option A 

 
49. 

 

A passenger in the automobile B observes the motion of the train car <a< i="" style="font-family: 
Verdana, sans-serif; font-size: 12px;">. At the instant shown, the train has a speed of 18 m/s and is 
reducing its speed at a rate of 1.5 m/s2. The automobile is accelerating at 2 m/s2 and has a speed of 
25 m/s. Determine the velocity and acceleration ofA with respect to B. The train is moving along a 
curve of radius <i.r< i="" style="font-family: Verdana, sans-serif; font-size: 12px;">= 300 
m.</i.r<></a<> 

 A. vA/B = (25.0i+18.00j) m/s, aA/B = (2.00i-1.500j) m/s2

 

 B. vA/B = (25.0i+18.00j) m/s, aA/B = (0.920i-1.500j) m/s2

 

 C. vA/B = (-25.0i-18.00j) m/s, aA/B = (-2.00i+1.500j) m/s2

 

 D. vA/B = (-25.0i-18.00j) m/s, aA/B = (-0.920i+1.500j) m/s2

 

Answer: Option D 

 



50. 

 

A car, initially at rest, moves along a straight road with constant acceleration such that it attains a 
velocity of 60 ft/s when s = 150 ft. Then after being subjected to another constant acceleration, it 
attains a final velocity of 100 ft/s when s = 325 ft. Determine the average velocity and average 
acceleration of the car for the entire 325-ft displacement. 

 A. vavg = 80.0 ft/s, aavg = 15.15 ft/s2

 

 B. vavg = 45.2 ft/s, aavg = 13.91 ft/s2

 

 C. vavg = 80.0 ft/s, aavg = 12.57 ft/s2

 

 D. vavg = 55.0 ft/s, aavg = 15.15 ft/s2

 

Answer: Option B 

 
51. 

  

A ball thrown vertically upward from the top of a building with an initial velocity of vA = 35 ft/s. 
Determine (a) how high above the top of the building the ball will go before it stops atB, (b) the 
time tAB it takes to reach its maximum height, and (c) the total time tAC needed for it to reach the 
ground at C from the instant it is released. 

 A. h = 62.4 ft, tAB = 3.57 s, tAC = 7.14 s
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 C. Fr = 0, F2 = 3 N, Fz = -18.00 N
 

 D. Fr = -160.0 N, F2 = 44.0 N, Fz = -12.00 N
 

Answer: Option B 

 
54. 

 

A car is equipped with a bumper B designed to absorb collisions. The bumper is mounted to the car 
using pieces of flexible tubing T. Upon collision with a rigid barrier A, a constant horizontal force F is 
developed which causes a car deceleration of 3g = 29.43 m/s2 (the highest safe deceleration for a 
passenger without a seatbelt). If the car and passenger have a total mass of 1.5 Mg and the car is 
initially coasting with a speed of 1.5 m/s, compute the magnitude of F needed to stop the car and the 
deformation x of the bumper tubing. 

 A. F = 44.1 kN, x = 38.2 mm
 

 B. F = 22.1 kN, x = 76.4 mm
 

 C. F = 22.1 kN, x = 38.2 mm
 

 D. F = 44.1 kN, x = 76.4 mm
 

Answer: Option A 
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 A. vwagon = 20.7 ft/s Imp = 38.6 lb-s
 

 B. vwagon = 31.1 ft/s Imp = 38.6 lb-s
 

 C. vwagon = 31.1 ft/s Imp = 57.9 lb-s
 

 D. vwagon = 20.7 ft/s Imp = 57.9 lb-s
 

Answer: Option A 

 
57. 

 

If rod CD has a downward velocity of 6in/s at the instant shown, determine the velocity of the gear 
rack A at this instant. The rod is pinned at C to gear B. 

 A. vA = 6.00 in./s
 

 B. vA = 8.00 in./s
 



 C. vA = 4.50 in./s
 

 D. vA = 3.38 in./s
 

Answer: Option B 

 
58. 

 

The safe is transported on a platform which rests on rollers, each having a radius r. If the rollers do 
not slip, determine their angular velocity  if the safe moves forward with a velocity v. 

 A.  = v/(2r) 
 

 B.  = v/r 
 

 C.  = 3v/r 
 

 D.  = 2v/r 
 

Answer: Option A 

 



59. 

 

The automobile with wheels 2.5 ft in diameter is traveling in a straight path at a rate of 60 ft/s. If no 
slipping occurs, determine the angular velocity of one of the rear wheels and the velocity of the 
fastest moving point on the wheel. 

 A.  = 48 rad/s, vmax = 84.9 ft/s
 

 B.  = 24 rad/s, vmax = 84.9 ft/s
 

 C.  = 48 rad/s, vmax = 120.0 ft/s
 

 D.  = 24 rad/s, vmax = 120.0 ft/s
 

Answer: Option C 

 
60. 

 

A cord wrapped around the inner core of a spool. If the cord is pulled with a constant tension of 30 lb 
and the spool is originally at rest, determine the spool's angular Velocity when s = 8 ft of cord have 
unraveled. Neglect the weight of the cord. The spool and cord have a total weight of 400 lb and the 



radius of gyration about the axle A is kA = 1.30 ft. 

 A.  = 6.73 rad/s 
 

 B.  = 3.38 rad/s 
 

 C.  = 4.78 rad/s 
 

 D.  = 11.43 rad/s 
 

Answer: Option C 

 
 


