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student using this Manual, you are using it without permission. 3 PROBLEM 2.1 Two forces are applied at point B of beam AB. Determine graphically the magnitude and direction of their resultant using (a) the parallelogram law, (b) the triangle rule. SOLUTION (a) Parallelogram law: (b) Triangle rule: We measure: 3.30 kN, 66.6R = = 3.30 kN=R 66.6
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permitted by McGraw-Hill for their individual course preparation. If you are a student using this Manual, you are using it without permission. 4 PROBLEM 2.2 The cable stays AB and AD help support pole AC. Knowing that the tension is 120 lb in AB and 40 lb in AD, determine graphically the magnitude and direction of the resultant of the forces
exerted by the stays at A using (a) the parallelogram law, (b) the triangle rule. SOLUTION We measure: 51.359.0= = (a) Parallelogram law: (b) Triangle rule: We measure: 139.1 1b,R = 67.0 = 139.1 bR = 67.0 www.elsolucionario.netwww.elsolucionario.netPROPRIETARY MATERIAL. 2013 The McGraw-Hill Companies, Inc. All rights reserved. No part
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5 PROBLEM 2.3 Two structural members B and C are bolted to bracket A. Knowing that both members are in tension and that P = 10 kN and Q = 15 kN, determine graphically the magnitude and direction of the resultant force exerted on the bracket using (a) the parallelogram law, (b) the triangle rule. SOLUTION (a) Parallelogram law: (b) Triangle
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beyond the limited distribution to teachers and educators permitted by McGraw-Hill for their individual course preparation. If you are a student using this Manual, you are using it without permission. 6 PROBLEM 2.4 Two structural members B and C are bolted to bracket A. Knowing that both members are in tension and that P = 6 kips and Q = 4
kips, determine graphically the magnitude and direction of the resultant force exerted on the bracket using (a) the parallelogram law, (b) the triangle rule. SOLUTION (a) Parallelogram law: (b) Triangle rule: We measure: 8.03 kips, 3.8R = = 8.03 kips=R 3.8 www.elsolucionario.netwww.elsolucionario.netPROPRIETARY MATERIAL. 2013 The McGraw-
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this Manual, you are using it without permission. 7 PROBLEM 2.5 A stake is being pulled out of the ground by means of two ropes as shown. Knowing that = 30, determine by trigonometry (a) the magnitude of the force P so that the resultant force exerted on the stake is vertical, (b) the corresponding magnitude of the resultant. SOLUTION Using the
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is acted upon by two forces as shown. (a) Knowing that = 25, determine by trigonometry the magnitude of the force P so that the resultant force exerted on the trolley is vertical. (b) What is the corresponding magnitude of the resultant? SOLUTION Using the triangle rule and the law of sines: (a) 1600 Nsin 25 sin 75P= 3660 NP = (b) 25 75 180180 25
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direction of the force P so that the resultant is a vertical force of 2500 N. SOLUTION Using the law of cosines: 2 2 2(1600 N) (2500 N) 2(1600 N)(2500 N)cos 752596 NPP= + =Using the law of sines: sin sin 751600 N 2596 N36.5== P is directed 90 36.5 or 53.5 below the horizontal. 2600 N=P 53.5
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permitted by McGraw-Hill for their individual course preparation. If you are a student using this Manual, you are using it without permission. 10 PROBLEM 2.8 A telephone cable is clamped at A to the pole AB. Knowing that the tension in the left-hand portion of the cable is T1 = 800 lb, determine by trigonometry (a) the required tension T2 in the
right-hand portion if the resultant R of the forces exerted by the cable at A is to be vertical, (b) the corresponding magnitude of R. SOLUTION Using the triangle rule and the law of sines: (a) 75 40 180180 75 4065 + + = = = 2800 lbsin 65 sin 75T= 2 853 1bT = (b) 800 lbsin 65 sin 40R= 567 IbR =
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permitted by McGraw-Hill for their individual course preparation. If you are a student using this Manual, you are using it without permission. 11 PROBLEM 2.9 A telephone cable is clamped at A to the pole AB. Knowing that the tension in the right-hand portion of the cable is T2 = 1000 lb, determine by trigonometry (a) the required tension T1 in the
left-hand portion if the resultant R of the forces exerted by the cable at A is to be vertical, (b) the corresponding magnitude of R. SOLUTION Using the triangle rule and the law of sines: (a) 75 40 180180 75 4065 www.elsolucionario.netwww.elsolucionario.netTypewritten TextSOLUTIONMANUALCCHHAAPPTTEERR 1111
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the limited distribution to teachers and educators permitted by McGraw-Hill for their individual course preparation. If you are a student using this Manual, you are using it without permission. 3 PROBLEM 11.CQ1 A bus travels the 100 miles between A and B at 50 mi/h and then another 100 miles between B and C at 70 mi/h. The average speed of the
bus for the entire 200-mile trip is: (a) more than 60 mi/h (b) equal to 60 mi/h (c) less than 60 mi/h SOLUTION The time required for the bus to travel from A to B is 2 h and from B to C is 100/70 = 1.43 h, so the total time is 3.43 h and the average speed is 200/3.43 = 58 mph. Answer: (c) www.elsolucionario.netwww.elsolucionario.netPROPRIETARY
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preparation. If you are a student using this Manual, you are using it without permission. 4 PROBLEM 11CQ2 Two cars A and B race each other down a straight road. The position of each car as a function of time is shown. Which of the following statements are true (more than one answer can be correct)? (a) At time t2 both cars have traveled the same
distance (b) At time t1 both cars have the same speed (c) Both cars have the same speed at some time t < t1 (d) Both cars have the same acceleration at some time t < t1 (e) Both cars have the same acceleration at some time t1 <t < t2 SOLUTION The speed is the slope of the curve, so answer c) is true. The acceleration is the second derivative of the
position. Since As position increases linearly the second derivative will always be zero. The second derivative of curve B is zero at the pont of inflection which occurs between t1 and t2. Answers: (c) and (e) www.elsolucionario.netwww.elsolucionario.netPROPRIETARY MATERIAL. 2013 The McGraw-Hill Companies, Inc. All rights reserved. No part of
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PROBLEM 11.1 The motion of a particle is defined by the relation 4 210 8 12x t t t= + + , where x and t are expressed in inches and seconds, respectively. Determine the position, the velocity, and the acceleration of the particle whent = 1 s. SOLUTION 4 210 8 12=+ +xttt 34 20 8= = +dxv t tdt212 20= = dva tdtAt 1s,t =1 108 12 11x =+ + =
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publisher, or used beyond the limited distribution to teachers and educators permitted by McGraw-Hill for their individual course preparation. If you are a student using this Manual, you are using it without permission. 6 PROBLEM 11.2 The motion of a particle is defined by the relation 3 22 9 12 10,= + +x t t t where x and t are expressed in feet and
seconds, respectively. Determine the time, the position, and the acceleration of the particle when v = 0. SOLUTION 3 22 9 12 10x t t t= + + Differentiating, 2 26 18 12 6( 3 2)6(2)(1)= =+ = +=dxvttttdttt 12 18= = dva tdtSo O=vat 1 s=tand 2 s.=t At 1s,=t 1291210 15=+ + =x1.000st =1 1218 6==a 1 15.00 ft=x 21 6.00 ft/s= a At 2 s,=t
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and t are expressed in mm and seconds, respectively. Determine (a) the position, velocity and acceleration of A when t = 1 s, (b) the maximum velocity and acceleration of A. SOLUTION 10sin 2 15cos 2 100= + +x t t 20cos 2 30sin 2= = dxv t tdt 40sin 2 60cos 2= = dva t tdtFor trigonometric functions set calculator to radians: (a) At 1s.=t 1 10sin 2
15c0s 2 100 102.9x =+ + =1 102.9 mmx = 1 20cos 2 30sin 2 35.6v = = 1 35.6 mm/s= v 1 40sin 2 60cos 2 11.40= = a 21 11.40 mm/sa = (b) Maximum velocity occurs when 0.a = 40sin 2 60cos 2 0t t = 60tan 2 1.540t = = 12 tan ( 1.5) 0.9828t = = and 0.9828 + Reject the negative value. 2 2.1588t = 1.0794 st = 1.0794 st = for vmaxmax
20co0s(2.1588) 30sin(2.1588)36.056v = = max 36.1 mm/sv = Note that we could have also used 2 2max 20 30 36.056v = + = by combining the sine and cosine terms. For amax we can take the derivative and set equal to zero or just combine the sine and cosine terms. 2 2 2max 40 60 72.1 mm/sa = + = 2max 72.1 mm/sa = so
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permitted by McGraw-Hill for their individual course preparation. If you are a student using this Manual, you are using it without permission. 8 PROBLEM 11.4 A loaded railroad car is rolling at a constant velocity when it couples with a spring and dashpot bumper system. After the coupling, the motion of the car is defined by the relation 4.860
sin16tx e t= where x and t are expressed in mm and seconds, respectively. Determine the position, the velocity and the acceleration of the railroad car when (a) t = 0, (b) t = 0.3 s. SOLUTION 4.860 sin16tx e t= 4.8 4.84.8 4.860( 4.8) sin16 60(16) cos16288 sin16 960 cosl6ttttdxvetetdtvetet==+= +4.8 4.84.8 4.84.8 4.81382.4 sin16 4608
c0s164608 cos16 15360 sin1613977.6 sin16 9216 cosl6tttttdvaetetdtetetaetet===(a)At0,t=00x =00 mmx = 0 960 mm/sv = 0 960 mm/sv = 20 9216 mm/sa = 20 9220 mm/sa = (b) At 0.3 s,t = 4.8 1.44 0.23692sin16 sin 4.8 0.99616cos16 cos 4.8 0.08750te ett= == = = = 0.3 (60)(0.23692)( 0.99616) 14.16x = = 0.3 14.16 mmx = 0.3 (288)
(0.23692)( 0.99616)(960)(0.23692)(0.08750) 87.9v = + = 0.3 87.9 mm/sv = 0.3 (13977.6)(0.23692)( 0.99616)(9216)(0.23692)(0.08750) 3108a = = 20.3 3110 mm/sa = or 23.11 m/s www.elsolucionario.netwww.elsolucionario.netPROPRIETARY MATERIAL. 2013 The McGraw-Hill Companies, Inc. All rights reserved. No part of this Manual may be
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motion of a particle is defined by the relation 4 3 26 2 12 3 3,x ttt t= + + where x and t are expressed in meters and seconds, respectively. Determine the time, the position, and the velocity when 0.a = SOLUTION We have 4 3262 123 3xtttt=+ 4+ Then 3 224 6 24 3dxvtt tdt= = + and 272 12 24dva t tdt= = When 0:a =2 272 1224 12(6 2) Ot t t
t==0r32)(21)0tt+ =o0or2lsands
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